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ENGINEERING. 





ON ENTROPY AND ENTROPY 
DIAGRAMS. 


With Application to the Heat Analysis of a 
Compound Condensing Steam Engine. 
By Professor Boutvin, of Ghent University. 
Translated by Mr. Bryan Donkin. 

Preliminary.—To readers not familiar with the 
study of thermodynamics, the author considers the 
following preliminary notes may prove useful. 

In the calorimetric study of any engine, the ex- 
changes of heat taking place between the fluid and 
the internal walls of the cylinder should be deter- 
mined. This is especially necessary in steam en- 
gines, because these exchanges of heat are known 
to be the principal causes of the difference between 
the efficiency of an ideal and of an actual engine. 
In studying this subject the graphic method is 
of great use. For instance, the heat supplied to 
the cylinder being represented by a given area, 
the latter may be divided into several parts, one 
of which will represent the heat converted into 
work on the piston, another the heat given up to 
the condenser and to the surrounding air, and thus 
a kind of graphic heat balance is obtained. If the 
heat not utilised in work be further subdivided into 
its component parts, or into loss of heat due to the 
clearance volume—to throttling—and to the action 
of the walls, it will be possible to show exactly 
how the heat supplied to the engine has been ex- 
pended. 

Two methods may be adopted for these graphic 
representations of the transformations of steam in 
a cylinder. In the first, which is generally used, 
the pressures and volumes are taken as ordinates 
and abscisese, the surfaces representing areas of 
work only ; the indicator curve thus obtained 
gives the work done on the piston. But to show 
the movements of heat they must be converted 
by calculation into mechanical energy for each 
portion of the stroke, and this is the way in 
which Professors Ayrton, Perry, and Dwelshauvers- 
Dery have treated the subject. This method of 
representation is complicated by the fact that the 
effect of the heat supplied to a body is not only to 
modify its pressure and volume, but also its internal 
energy. Only a part, therefore, of the heat is re- 
presented in the diagram of pressures and volumes, 
except in special cases, as, for instance, in the 
isothermal transformation of a gas. 

The new system furnishes a direct graphic repre- 
sentation of the heat supplied to a body, by taking 
temperature and entropy as the characteristics of its 
condition. For ordinary purposes it will be suf- 
ficiently clear if the following explanation of the 
term ‘‘ entropy ” be accepted. 

Let us suppose that an infinitesimal quantity of 
heat d Q is supplied to a body at the absolute tem- 
perature T ; the increase of entropy in this body is 
defined as SO 


temperature equals number of calories. 


or entropy multiplied by absolute 

dQ 

Thus T 

may be considered as a weight which, falling from 

the height T, will produce the energy d Q, since 
a x £=4dQ. 


If the increase or successive additions of ae 


be plotted as absciss, and the different absolute 
temperatures T as ordinates, a curve will be 














obtained, the area of which will represent the sum 
of all the elements d Q, that is, the heat supplied. 
The movements of heat can be deduced from the 
particular form of the curve thus obtained. Thus, 
if the fluid studied is the mixture of steam and 
water expanding in a cylinder, the curve will show, 
by its shape, if the heat is passing from the walls of 
the cylinder to the steam, or from the steam to the 
walls. 

To apply this process to the study of the steam 
engine, the ordinary indicator diagram must be 
taken asa starting point. Given the variations of 
pressure and volume in any experiment, the 
question is to find the corresponding curve when 
entropy and temperature are taken as co-ordinates. 
For certain transformations, such, for instance, as 
those at constant pressure or temperature, or when 
water is heated or evaporated at constant pressure, 
this question presents no difficulties; but the 
transformations taking place in an engine cylinder 
are more complicated. The method is based upon 
one of the fundamental equations of thermo- 
dynamics (see ENGINEERING, vol. lvi., page 53). 

ee 1 dp (ui — u) 
© i @f 

Here + is the heat of evaporation of the water at 
temperature T and pressure p. 

ul is the volume of a kilogramme of saturated 
steam at this temperature. 

wis the volume of a kilogramme of liquid. 

E is the metric mechanical equivalent of heat 
= 425 kilogrammetres. 

+ may be found from Regnault’s Tables for any 
given temperature. 


" is the increase of entropy from the liquid 


state to dry saturated steam, represented by the 
width of the diagram inclosed within the two 
limiting curves. 


s has a definite value for every temperature, 
6 

and might be obtained from the tangents to the 
curve of pressures of the steam, but it will be more 
accurate to calculate the values from Zeuner’s or 
other Tables. By making use of this equation, 
entropy may be co-ordinated with volumes in a 
simple graphic representation, and it is upon this 
method, often used by the author in his books, 
that the drawings forming the subject of the present 
paper are based. 

As the steam engine cycle, with its periods of 
admission and of exhaust, is not closed, a few 
remarks are necessary before proceeding to apply 
entropy to ordinary steam engine diagrams. 

Exhaust Steam Line.-—When the exhaust lines 
correspond to a decrease in pressure, as in the dia- 
gram of the large cylinder in a compound steam 
engine, the following method must be adopted. 

Entropy has no meaning except for a definite 
weight of fluid passing through the different 
phases corresponding to a reversible cycle. This 
cannot, evidently, apply to exhaust when, owing to 
the necessary reduction in the size of the orifices, 
it is produced only in virtue of the back pressure 
in the cylinder, but the operation may be replaced 
by an equivalent, both as regards the heat given 
up to the condenser, and the work of resistance 
due to back pressure. 

Let the exhaust line A B, Fig. 5, page 2, be con- 
sidered, the pressure in the condenser, shown at A'B, 








being supposed constant. By the law of equiva- 
lence, the heat to be withdrawn along the line A B 
consists of the internal heat in the cylinder at A, plus 
the heat equivalent to the work done bythepiston on 
the outgoing steam (represented by the area a A B | 
calculated from the line of no pressure), less the 
internal heat of the condensed steam at the pressure 
of the condenser, and less the heat corresponding 
to the work done by the liquid steam in the con- 
denser. 

Let it be supposed that the fluid remains in the 
cylinder, and is there condensed according to the 
law AB. Onone hand there will be no variation 
in the work done by the engine ; on the other the 
heat to be withdrawn in the cylinder (which has 
now become the condenser), will consist, as in the 
actual exhaust, of the excess of internal heat at 
point A over that at point B, plus the heat equi- 
valent to the area of work a A BB, less the work 
corresponding to the liquid discharged, because the 
latter remains in the cylinder. Thus the two 
operations are equivalent, both as regards the work 
of resistance on the piston, and that of the heat 
withdrawn. 

Steam Admission Line.—Another difficulty is 
presented by throttling during admission. Heat 
is supplied at the temperature of the boiler, and its 
admission into the cylinder is a complicated pro- 
cess. There is scarcely any throttling at first, 
but it increases progressively, if the quantity of 
steam admitted be large. As the steam already 
admitted expands at the same time, its pressure 
becomes equal to that of the incoming steam. But 
the final condition of the steam, when the admission 
valve closes, shows that it must have done a certain 
work on the piston, heated the walls and retained 
a given quantity of internal heat corresponding to 
its pressure and dryness fraction. The point M on 
the entropy diagram, Fig. 6, marks this condition, 
all churning motions of the steam being in theory 
suppressed. Now if a weight of water equal to that 
of the fluid admitted, be supposed to be inthe 
cylinder, and to réceive heat at diminishing pres- 
sure in such a way as to do the same work; the 
condition of the mixture at the moment when 
expansion begins will be represented by the same 
point M, since its weight, dryness fraction, and 
pressure (and hence temperature) ought to cor- 
respond at this point with the pressure and volume 
shown by the indicator curve. For the latter 1e- 
versible operation, the heat supplied to the steam 
from the moment it ceases to be a liquid con- 
sists of : 

1. Heat going to the walls, as in the actual 
process. 

2. Heat corresponding to the work done, equal 
by a to that of the actual process. 

3. Increase of internal heat, as the steam passes 
from a liquid to the condition of the mixture at the 
point M. This increase is also the same. 

If the line of evaporation at variable pressure be 
represented by C M (Fig. 6), corresponding to c m on 
the indicator curve (Fig. 5), and the line of evapora- 
tion of the steam passing the distributing valves 
during admission, at the pressure of the steam 
pipes, be represented by C N, the result will be : 

Area CNN, C,: Heat of evaporation of the 
steam passing the valves. This steam is supposed 
to be dry, but if it were wet the point N ought to 
be chosen to correspond with its dryness fraction. 

Area CM M, C,: Heat required to produce the 
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Area C N N, 
two areas, or heat 
mission. Here it 
clearance space ; 


work of admission in the diagram, and to impart to | 
the fluid the internal heat it possesses at M. 


M, : Difference between these 
going to the walls during ad- 
is assumed that there is no 
if there were, the conver- 


sion. 





sure diagram (Fig. 5) must be taken as if produced | indicator curve be substituted for the actual line of 
by a liquid equal in weight to that of the steam/admission, as was done in the case of the larger 
during admission, plus that refunded by compres- | cylinder, fairly accurate results will be attained, 

In the engine here considered the fall in| but the indicator curve may be taken as it stands, 
pressure is of little consequence, and is scarcely | without difficulty. 


l perceptible during admission into the smaller cy- 
sion of steam shown by the line ¢ m of the pres- | linder. 


These considerations show that the indicator 


If a line of constant pressure traced on the | curves, however they may be altered by the clear- 
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ance and throttling, may, when converted into 
thermal diagrams, be treated as forming a closed 
reversible cycle. The entropy diegrams lately pub- 
lished by Captain Sankey, were traced in this way, 
but the demonstrations on which they were based 
were apparently supposed to be self-evident, for no 
explanation was given. If these demonstrations 
are admitted, it does not matter what process is 
used in passing from ordinary to entropy diagrams. 
Captain Sankey determines each point of the latter 
from the intersection of the lines of equal pressure 
and equal volume. 

Application of the Entropy Method to a Compound 
Condensing Steam Engine.—The engine selected by 
the author was a horizontal compound with inter- 
mediate receiver. Expansion was regulated by the 
governor in the high-pressure, and varied by hand 
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lasted about 7 hours, during which time the power 
varied only 10 per-cent. The cut-off was nearly 
uniform, and the mean power was calculated from 
indicator diagrams taken every 20 minutes, Asthe 
admission volumes were equal for both sides of 
each piston, the two sets of diagrams have been 
combined (see Fig. 1) to represent the mean 
volume per stroke. As the load was small, and the 
number of expansions great, from 34 to 35, the 
engine did not work at the maximum economy, and 
consumed 6,84 kilogrammes of steam per indicated 
horse-power hour.* The author’s object, however, 
was not to criticise this particular engine, but to 
give an example of the application of a special 
method. 

The amount of priming water was nct deter- 


* A}l calculations and formule are retained in French 





in the low-pressure cylinder. This careful trial 





measurements, 


mined, but as the Lancashire boilers used were not 
forced, the author assumes that the steam, on 
reaching the high-pressure jacket, was saturated 
and dry, and that there was no leakage past the 
distributing valves and pistons. The excellent 
condition of the engine justifies this supposition. 

The arrangement of the jackets and receivers is 
shown by Fig. 2. All the four cylinder covers and 
barrels were steam-jacketed. These jackets were 
of the circulating type, the steam entering at the 
bottom of each barrel jacket, as seen in the draw- 
ing. The total water condensed in the jackets was 
9.8 per cent. of the steam used, proving that the 
jackets acted efficiently. 

Details of the trial and the principal experimental 
data are summarised in the annexed Table. 


Table of Summary of Experiments. 


in. 
Diameter of high pressure cylinder, 72.5¢m. = 2844 
* low-pressure cylinder, 1 m. 17 cm. = 46,', 
Stroke, 1 m. 70cm. .. we oe a = 6643 
Number of expansions ee +s ee 84 35 
Duration of trial +e aa pe ee 7 hours 


Revolutions per minute... a ee 66.01 
Steam pressure in boiler (absolute) -. 9atm. = 128 1b. per 
square inch 
Total indicated horse-power in two cy- French English 
linders aa as «s a .. 684.79 = 676.4 H.P. 
Steam consumption per indicated horse- le 84 kilog. =15.201b. 


wer per hour (including all jackets, 
But excluding steam pipe water J per Eng. 1.H.P. 
High. Pressure 
Cylinder. 
Percentage of surface jacketed, barrel .. 100 per cent. 
Clearance surfaces, surfaces jacketed to 
total surface inside a - es BUF i 
Total surface jacketed, clearance and 
barrel .. ae Pr oe ee ee TES os 
Low-Pressure 
Cylinder. 
Barrel .. oe oo 26 re a 92 per cent, 
Clearance surfaces, surfaces jacketed to 
total surface inside a a aa 7 ~« 
Total surface jacketed. Clearance and 
barrel .. jae dy ee ne aa 69 = 
Total jacket water of total steam con- 
sumption ws me ke ~“ 98 4, 
Drain and jacket waters : Kilos, 
From jacket of high-pressurecylinder .. = 
” ” ow ” ” - ‘ 
Steam chest high-pressure cylinder aia 512 
Drain from receivers.. ee ee ee 512 
, 8368 = 74265 Ib. 
Clearance volumes, high - pressure cy- 
linder, of volume described by piston. . 5.7 per cent. 
Clearance volumes, low-pressure cylinder, 
of volume described by piston .. a 40 
Internal surfaces (including all recesses 
and excrescences) exposed to steam at 
admission—before piston moves: 
High-prezsure cylinder ee “e ee 3.04 sq. m. 
Low pa . ae OF names ce 4.55 4, 
Range of temperature in high-pressure 
cylinder S a me pe ae 66 deg. Cent, 
Range of temperature in low-pressure 
cylinder wa an es - es 50 Py 
Initial temperature in high - pressure 


cylinder ee ee oe ee .. 175 deg. C.=9 atm. 
Final temperature in high - pressure 
cylinder in clearance space at end of 
compression. . oe a “a ae AMES op mS wm 


Difference +s a .. 22.6 deg. Cent. 

High-pressure cylinder: Weights of steam 
per stroke, 0.7342 + 0.1166 — 0.0401 = 
0.8107 kilogramme per stroke. 

0.7342 = weight of steam per stroke up to 
cut-off (by experiment). 

0.1166 = weight of steam per stroke in 
clearance space (by calculation). 

0.0401 = drain from high-pressure cylin- 
der jackets and steam chest. 

Dryness fraction : 


In high-pressure cylinder at cut-off oe 54 per cent. 
ae Re release ws 77 ‘ 
Increase in thiscylinder .. 23 oe 
In low-pressure cylinder at cut-off és 76 ” 
ee e release (prac- 
tically dry) .. eo ee ee oe 96 + 


Increase in this cylinder .. 20 a 
Heat Balance. Per Cent. 


p.c.| Ideal Engine. p.c. Actual Engine. f.c. 
t 


Heat given by /Turned into work \Actual hea 
boiler to en- jo Bok aye en- turned into use- 
gine -- 100) gine within ful work in 

limits of temp- | trial .. oc 
erature (calcu- | Wall action, clear- 
lated) .. +» 21) ance, throttling, 
Lost by perfect | radiation os 7 
engine, to bal- | 
ance .. .  79'To balance <a 0 
Total .. 100 1¢0 100 


From this Table it will be seen that the weight 
of steam admitted per stroke of the small piston 
was 0.7342 kilogramme. To calculatethe unknown 
quantity of the actual weight of steam in the small 
cylinder, we must add the weight admitted per 
stroke to that of the steam in the clearance. The 
latter may be taken as dry and saturated at the be- 
ginning of compression. Upon this hypothesis the 
steam, judging from the shape of the compression 
curve, is superheated at the end of the stroke ; the 








curve is in fact almost adiabatic, and there is no 
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difficulty in assuming that the steam in the clear- 
ance is saturated at the end of compression. The 
weight of steam behind the piston when the exhaust 
closes, converted into dry saturated steam at the 
end of compression, is 0.1166 kilogramme per 
stroke. The thermal diagram of compression, 
Fig. 3, shows that this conversion is effected with 
a very small addition of heat from the walls, viz., 
4 calories per stroke. . 

The steam expanding in the high-pressurecylinder 
per stroke consists of the weight, 0.1166 kilogramme, 
and the weight admitted per filling, 0.7342 kilo- 
gramme. From this must be deducted the weight 
of water collected in the jacket and chests of 
the small cylinder, 0.0401 kilogramme. Thus, 
0.1166 + 0.7342 — 0.0401 = 0.8107 kilogramme. 
This is the weight of steam, the volume of which is 
shown at cut-off by the length «b of the ordinary 
diagram, Fig. 1, « a' representing the clearance. 
The thermal diagram (Fig. 4) corresponding to 
abed, Fig. 1, is traced by the process. described 
later on, but from the area thus indicated for the 
cycle we must deduct : 

1. Heat corresponding to the work of compression, 
Sam, Fig. 1. 

2. Heat corresponding to the work «a a' m d, lost 
in the clearance, for the fluid filling this space at 
admission pressure only does work when expanding. 
This heat could only be made available in the cycle 
of an engine without expansion, in which the ad- 
mission volume of the cycle was the same as the 
clearance space. If these areas are to be shown on 
the thermal diagram, those parts of the abscissze 
(or of entropy) must be deducted corresponding to 
the condensation of the volume of steam between 
the lines a d and a! 4 f (Fig. 1), whatever the quan- 
tity of liquid or mixture. In this way the dia- 
gram of work a' lc f g may be treated as a closed 
cycle. 

Conclusions. —The full lines in the diagram 
(Fig. 4) represent the heat converted into useful 
work, per filling, for each piston. To make the 
diagram of the smaller cylinder clear, it is neces- 
sary to explain that the figure A BC D is traced for 
the fluid taking part in the expansion, that is, it 
represents a greater weight of steam than is really 
admitted into the cylinder, because steam is re- 
funded by compression. On the other hand, it does 
not show the expenditure of steam in the jacket ; 
the heat required for the latter is expressed by the 
rpace between the lines C D, K F down to 
absolute zero. The water collected in the jacket, 
whether utilised or not, does not appear in the 
cycle. 

The dryness fraction, or percentage of steam 
present in the high-pressure cylinder at the end of 
admission, was 0.54, or 46 per cent. water; at 
release it is 0.77 steam, or 23 per cent. water. This 
shows the heat effect of the hot jacket walls. 

The effect on the economy of the high-pressure 
cylinder of the clearance space, if partly filled with 
steam during compression, may be traced in the 
following way: Let a cylinder without a clearance 
be imagined, into which the same weight of steam 
is admitted per stroke as in the actual engine. As 
far as the influence of the walls is concerned, this 
theoretical cylinder will act in the same way as the 
real, and its thermal diagram can be drawn on the 
basis of the exchanges of heat taking place in the 
latter. During expansion these are found from the 
curve, and can be traced on a thermal diagram 
drawn to scale for the weight 0.7342 — 0.0401 = 
0 6941 kilogramme. The heat lost during admis- 
sion is not accurately shown by the rectangle ex- 
tending from the line C G of the thermal diagram 
(Fig. 4) to absolute zero. This rectangle corre- 
sponds to the partial condensation of a given weight 
of saturated steam, of which C would mark the 
initial, and G the final condition. The cooling 
action of the walls is, however, greater in reality, 
because the clearance space, in which the steam is 
compressed cnly to five atmospheres, receives a cer- 
tain quantity of steam at nine atmospheres to fill 
it completely. 

In his original paper* the author calculated this 
weight of steam by supposing that the filling of the 
clearance space is instantaneous, and that the heat 
from the boiler, added to that in the clearance space 
at the end of compression, is equal to the total 
heat in the clearance when the steam in it is at 
boiler pressure. From this calculation it follows 
that, at the moment when the clearance space is 


* * Annales de l’Association des Ingénieurs sortis des 
Ecoles spésiales de Gand, 1895.” 





filled by the opening of the valve, its contents are 
superheated. Calculations give 
y = 0.0691 kilo. ; ¢;1 = 205 deg. Cent., 

y being the weight of steam coming from the boiler 
to fill the clearance completely, and /,' the tempera- 
ture (Cent.) after it is filled. Thus the steam 
would be superheated about 30 deg. (205 deg. Cent. 
— 175 deg. Cent.) if the filling of the clearance were 
instantaneous. This superheating is all lost by the 
action of the walls, but it ought to be taken into 
account when estimating the total heat lost by the 
wall action. Itis 

0.48 x (0.1166 kilo. + 0.0691 kilo.) x 30 = 2.674 calories. 

0.48 being the specific heat of superheated steam at 
constant pressure, according to Regnault. 

0.1166 being the weight of compressed steam in the 
clearance space. 

0.0691 being the weight of steam from the boiler, to 
raise the pressure in the clearance space up 
to the steam admission line ; 30 deg. is the 
superheating which would be produced if 
there were no wall action. 

These 2.674 calories would be liberated by the 
condensation of a certain weight of steam, or, in 
other words, by a diminution in the entropy of 

2.674 

273 +175 

(273 + 175 being the ——— ee of the admission 
ine), 

or on the scale of Fig. 4 by a length of 0.38 milli- 
metre added toC G. This correction is unimpor- 
tant in the present case, but would be more neces- 
sary if there were no compression. 

The wall action during admission being thus 
ascertained, if a similar diagram be traced for a 
cylinder with no clearance space, the economy for 
this cylinder amounts to 3 per cent., equal to about 
1.5 per cent. for the whole engine; if it were 
worked at its normal load, the proportional effect 
of the clearance would be little marked. This con- 
firms the author’s opinion that in compound en- 
gines the effect of the clearance space is limited, 
and can be easily counteracted by compression. 

The entropy diagram of the larger cylinder is 
traced by taking the weight of steam admitted to 
the cylinder as a basis, the steam refunded by com- 
pression being neglected, as in this case it is very 
small. The weight of fluid is less than that sent 
on from the small cylinder by the quantity going 
to the receiver and jacket traps of the large cylinder. 
The heat lost by condensation in the latter is repre- 
sented by the bandsat the right-hand side of Fig. 4, 
carried down to absolute zero; the wider space is 
that corresponding to the low-pressure jacket. The 
line L M represents the transformation due to the 
sudden fall in pressure caused by incomplete ex- 
pansion. M N would be the line of condensation if 
the back pressure in the cylinder were constant, 
and always the same as at the end of the 
stroke ; H P would be the line of equal pressure 
corresponding to the temperature of the condenser 
35 deg. Cent.). The pressure cannot, however, 
fallso low, on account of the tension of the air, 
added to that of the steam ; this line represents a 
theoretical and unattainable limit. The practical 
limit can only be determined according to circum- 
stances. Willans, in his last paper, indicated the 
limit of 43.5 deg. Cent. as the best practically 
attainable, a temperature represented by the line 
M'N'. The different losses of heat in the low- 
pressure cylinder are easy to determine. The 
action of the walls is much reduced, because it is 
vigorously counteracted by a hot jacketed cylinder 
wall ; the dryness fraction at the close of admission 
is 0.76, or 24 per cent. water ; at release it is 0.96, 
or 4 per cent. water only. 

The importance of the exchanges of heat taking 
place during each phase of the cycle can easily 
be calculated from the surfaces, as in Hirn’s 
method, but figures convey less to the mind than 
the graphic representation of the areas. To esti- 
mate the thermal efficiency of the engine, the total 
heat of the steam must either be calculated from 
its admission into the jacket of the high-pressure 
cylinder, or shown graphically. The weight of 
steam in the present experiment being 0.7342 kilo- 
gramme, the figure X Y C Z U (Fig .4) is thus ob- 
tained. The efficiency is the proportion of heat trans- 
formed into work in both cylinders to the heat thus 
measured, which represents the maximum the 
engine would utilise if the walls did not act, ex- 
pansion was adiabatic, and no throttling, fall in 
pressure, or radiation took place. The ratio 
between the two quantities of heat is U = 0.67. 
The difference 1 — 0.67 = 0.33 may be divided as 


= 0.0062 units of entropy 


— 








| follows, the percentages being calculated for a 
perfect engine ; to show the balance of heat in an 
actual engine they must be multiplied by about 3. 
Per Cent. 
Throttling in the steam pipe, very slight 
Insufficient compression in the small 


cylinder ... o es Si ae 0.010 
Insufficient expansion in the emall 
cylinder ... *“ _ re ae 0.002 
Throttling and waste between the two 
cylinders ... “ as = ee 0.031 
Insufficient compression in the large 
cylinder... 0 005 


Throttling in the pipes tothecondenser 0.018 
Net loss due to the walls, radiation, 
and heat from jacket and trap water 0.264 


0 330 

N B.—Each of these losses is calculated by assuming 
that all the others remain the same, a supposition which 
is, of course, only approximate. 

Taking the lower limit V W of Fig. 4 given by 
Willans, V would fall to 0.65, because the loss of 
heat ought to include 0.02 due to the incomplete 
vacuum caused by the penetration of air, or the 
imperfect action of the air pump. 

Changes Produced by an Increase in the Weight of 
Steam.—I£ more steam were admitted than in the 
experiment, the actual effect of the walls would 
probably be the same, if the same limits of tempe- 
rature were retained for each diagram, but in prac- 
tice it would be well to increase the pressure to the 
receiver, and thus fill the clearance space in the 
small cylinder. This modification would have a 
small influence, difficult to define, on the action of 
the walls. On the other hand, if admission were 
prolonged, the loss due to incomplete expansion 
would be increased, and there would be slightly 
more throttling. The figures given show that the 
effect of the latter on the efficiency is very small. 

Method of Drawing Entropy Diagrams. — Al- 
though to trace entropy diagrams requires no more 
attention than is usually necessary in drawing to 
scale, it will be of use to describe the process. 

The diagram A B C D, Fig. 4, is traced inde- 
pendently of the weight of the fluid. A scale of 
temperature is then chosen, say, 4 millimetre 
per degree Cent., and an entropy scale. As the 
changes in condition of 1 kilogramme of the mix- 
ture are to be studied, 50 millimetres per unit of 
entropy will be best. When plotting diagrams, 
these scales, both for temperature and entropy, 
should be doubled. Since the diagram ought to 
corr2spond with the weight of steam in the high- pres- 
sure cylinder, 0.8107 kilogramme, the scale of the 


, that is to 





; , 1 
abscissze t b sed b 
abscisexe must be increased by | 8107 


say, the unit of entropy will be zepresented by 

50 
0.8107 

To the left of Fig. 4 the law of pressures of 
saturated steam as a function of the temperature is 
shown on a scale of 5 millimetres per atmosphere. 
The lines of equal temperature are then traced for 
every 10 deg., as also the cluster of oblique lines 
representing the inclination of the tangents to the 
curve of pressures, for the correspondiag points. 
As tangents traced in this way would not be 
accurate, the values of ; E 

( 

steam Tables. Any scale of pressures may be chosen, 
so long as it does not produce an exaggerated scale 
of volumes; here 4 millimetre per degree and 
5 millimetres per atmosphere have been taken. 
Properly speaking, the oblique lines are not parallel 
to the tangents of the curves of pressure, unless 
the same scale be chosen for them. 

One point of the curve of saturation is then 
selected, say S (Fig. 4), corresponding to the 
saturation of the steam at the temperature of 
150 deg. Cent., and the point s on the curve of 
volumes (Fig. 8) deduced from it. Thus the 
length o s represents the volume of 0.8107 kilo- 
gramme of dry saturated steam at 150 deg. Cent. 
The line m m is then traced on the indicator curve 
(Fig. 1), at the pressure corresponding to 150 deg. ; 
and the volume m u', which the weight of fluid 
shown under varying conditions in the diagram 
would occupy if it were entirely converted into 
dry steam, is calculated to the scale of volumes of 
this indicator curve. To find the length o 7, (Fig. 8) 
corresponding to the volume m n of steam in the dia- 
gram (Fig. 1) we make 

on = mn 
os) mn 


millimetres, or 50 millimetres = 0.8107 entropy. 


are taken from Zeuner’s 
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the abscissve of the indicator curve must be increased 
in the proportion 
On, 
m n - 
This may be done either graphically or by the aid of 
a reducing compass. 

If the curve of volumes is known, the points for 
the corresponding temperatures are transferred to 
the oblique lines at the right hand of the figure, 
and each point in the outline of the high-pressure 
diagram is afterwards carried up to the thermal 
diagram. As the diagram of the larger cylinder 
shows a smaller weight of steam, due to condensa- 
tion in the receiver and jacket, it is necessary, in 
order to get the figures on the same scale, to reduce 
all the abscissee in the proportion of this weight of 
steam, when tracing the cycle of the larger cylinder. 
The condensation per stroke in the receiver and 
jacket of the large cylinder is 0.0109 + 0.0208 = 
0.0317 kilogramme. The steam admitted to the 
smaller cylinder per stroke is equal to the consump- 
tion already given, less the condensation in the 
first jacket, or 0.7342 — 0.0401 = 0.6941 kilo- 
gramme. The steam coming from the receiver, 
and admitted into the large cylinder per stroke, is 
0.6941 — 0.0317 0.6624 kilogramme. The 
clearance space, 0.0712 cubic metre, remains full 
of steam at the pressure indicated in the diagram ; 
taking it as dry saturated steam, its calculated 
weight will be 0.0153 kilogramme. Thus the total 
weight present in the large cylinder is 0.6624 + 
00153 = 0.6777 kilogramme; and the abscissz 
0.8107 
0.6777 

To trace the curve of volumes, the process is the 
same as for the small cylinder. The scale of thermal 
areas is deduced from the scales for entropy and 
temperature : 

Ordinates of 4 millimetre represent 1 deg Cent. 
Abscisse of 50 millimetres _,, 0.8107 entropy. 


os 
mn! 


must be reduced in the proportion of 


Thus 25 square millimetres represent 1 x 0.8107 

0.8107 calories, or 0.8107 x 425 = 344 55 kilo- 
grammetres, 425 being the Joule’s equivalent in 
French measures. 

The thermal diagrams of the two cylinders may 
be verified by calculating their areas in kilogram- 
metres, when they ought to agree with the indicator 
curves. 





THE BRADFORD TECHNICAL 
COLLEGE. 

Tue Bradford Technical College may be said to 
have had its origin in the weaving school which was 
established at the Mechanics’ Institute of the town 
in 1878, and which proved such an unexpected 
success that within a few weeks of its being opened, 
a public meeting was called to consider the desira- 
bility of erecting a special building worthy of the 
town. Asa result, the handsome structure illus- 
trated on page 3 was erected by public subscription 
in 1880-2, chief among the promotors being Sir 
Henry Mitchell, the president, whose name has 
been identified with the welfare of the college from 
the very first. The regular work of the various 
classes was commenced in September, 1883, the in- 
stitution being maintained at great cost by private 
enterprise, and, until the passing of the Local Taxa- 
tion Act, without aid from municipal funds. In 
considering the nature of the work to be carried on, 
the council naturally desired to make special pro- 
vision for teaching such subjects as more directly 
affected, and were most calculated to develop, the 
leading industries of the town and district. At 
the same time they did not lose sight of the fact that 
an attempt might with advantage be made to en- 
courage, or even in course of time to create, 
other branches of trade, the absence of which 
was felt to be attended with much inconveni- 
ence to the staple industries. For instance, 
although Bradford probably stands unrivalled for 
the large number of powerful and high-class steam 
engines to be found in its numerous mills and 
factories, and although the town has long been 
celebrated as an iron-making centre, and is fortu- 
nately situated as regards coal supply, engineering 
has not hitherto been largely represented in the 
local industries, such work being done, in the 
majority of cases, by firms at a distance, thereby 
occasioning great expense, especially when repairs 
are required. This, coupled with the important 
position already occupied by the machine-making 
industry, suggested the desirability of including | 
Instruction in mechanics and engineering. Hence 


the work of the college came to be carried on in 
several different departments, viz., textile, art, 
dyeing, and engineering, with a science school as 
an auxiliary, these departments being independent 
of each other and under separate heads, and 
managed by committees composed of gentlemen 
who are, as far as possible, connected with the 
trades. Instead of sending deputations to far-off 
Continental cities, with a view to the adoption of 
methods which may have proved successful under 
totally different conditions to those prevailing at 
home, it has been the constant aim of the committee 
to supply what was felt to be most needed to meet 
the requirements peculiar to the district, and in 
this way has been evolved asystem which possesses 
many original features unlike anything attempted 
elsewhere. This is particularly the case with the 
engineering department, with which we are now 
more immediately concerned. 

Unlike Manchester or Leeds, there are but few 
engineering shops in the town where a student can 
obtain his practical experience, and it was there- 
fore soon decided that the education to be pro- 
vided should be largely of a practical nature, not, 
however, intended to supplant, but rather to serve 
as an eflicient introduction to the actual workshop. 
Exception was taken to the highly mathematical 
and entirely theoretical training given in many 
colleges, and it was laid down that in all cases the 
teachers employed must be men who had previously 
acquired a practical knowledge of the business 
they undertake to impart to others. This principle 
has been adhered to ever since, and has no doubt 
largely contributed to the success which has been 
attained. It was well known that the idea of a 
college workshop, associated as it usually is with 
‘“‘the construction of toy engines and the turning 
of dinner-napkin rings,” has been subjected to 
considerable ridicule, and might possibly encounter 
much opposition. But the greatest obstacle was 
the difficulty of providing suitable work for 
practice, and it was found that this objection alone 
could only be met when the work done is upon 
a sufficiently large scale as to have a commer- 
cial value. The cost of furnishing and maintaining 
a workshop capable of carrying out this idea proved 
a heavy tax on the resources of the council in the 
early days of the college. At present, however, it 
is almost self-supporting, local firms supplying an 
interesting variety of examples in the way of plan- 
ing and other machine work, boring, screw-cutting, 
milling, wheel-cutting, &c. In addition, several 
automatic high-speed engines, with 14 in. diameter 
of cylinder and 16 in. stroke, have been constructed 
entirely from designs prepared in the department, 
as well as a number of self-acting 84-in. centre 
lathes, steam pumps, &:., with a view of providing 
experience for the more advanced students. A con- 
siderable amount of work, such as new fittings, 
shafting and gearing, electrical apparatus, &c., has, 
from time to time, been executed for other depart- 
ments of the college, and at present an inverted 
compound engine capable of indicating 150 
horse-power is being constructed for the purpose of 
supplying power to the various rooms, and it will 
at the same time be arranged so as to be available 
for educational and experimental purposes. It 
must, however, be distinctly understood that 
no attempt is made in any way to enter into 
competition with the trade, neither does the college 
pretend to turn out ‘‘ finished” engineers. A lad 
on leaving school, if apprenticed in the ordinary 
way, is simply turned into a workshop, and left to 
pick up a knowledge of his trade as best he may. 
Of course no chief of a drawing office can be ex- 
pected to discharge the duties of engineering science 
teacher, and no foreman or workman can be sup- 
posed to act as instructor, in the real sense of the 
term, considering the way in which work is now 
carried on. Division of labour and the use of 
special machinery render it still more difficult for 
an ordinary apprentice to acquire more than a 
small amount of manipulative skill, and in many 
cases even the men degenerate into specialists, 
whose ability is confined within very narrow limits. 
This is just the case with a large number of work- 
men employed in the machine-making trade of 
Bradford, many of whom, by attending the evening 
classes of the department, have in a short time been 
able to considerably improve their positions. But 
the beginner, with no notion whatever of workshop 
operations, can only be employed in a capacity 
little better than that of errand-boy, and is often 








kept for months, or even years, doing work from 
which he can learn little or nothing. One advan- 


tage of the college course is to economise the time 
which would in this way be wasted, and the experi- 
ence of the last 10 or 12 years has shown that the 
manipulation of simple tools, and some degree of 
skill in turning and fitting, may be better and more 
rapidly acquired under constant supervision of a 
competent instructor in the college workshop, than 
under the most favourable conditions which could 
possibly be afforded in even the highest class of 
engineering establishments where the primary and 
most necessary object is the production of large 
quantities of goods of the same or of similar 
character. Of course this remark refers only to 
the early part of a beginner’s career. Havirg 
acquired some useful knowledge and some degree 
of skill, he must complete his time in a works de- 
voted to that branch of the business he has decided 
to adopt, and for this reason also it is recommended 
that the college course be taken first. 

It is believed that in arranging a system of 
technical instruction, a great mistake has frequently 
been made in attempting to educate all students up 
to the same level. At Bradford, three distinct 
types of students have been provided for in the 
engineering department. It was soon seen that 
there are many who have no taste for theoretical 
knowledge, but who may, nevertheless, make 
excellent mechanics. The training given is, there- 
fore, such as will fit them to become thoroughly 
proficient workmen, and with this object in view 
the whole of their time is spent at practical work, 
with the exception of cne half-day per week for 
mechanicaldrawing. Theyarealso required to attend 
certain of the evening classes, such as arithmetic 
and mensuration, applied geometry, elementary 
physics, the steam engine, &c. Students of this 
class have received the name of apprentices, and 
they are mostly the sons of better-class working 
people. They pay a fee of 10/. for a three years’ 
course of instruction, but, of course, unlike ordi- 
nary apprentices, they receive no wages. Students 
of the second group are termed regular day 
students, and they are again divided into three 
classes, civil, mechanical, and electrical. They are 
seeking to become draughtsmen, or designers, or 
in some cases, perhaps, employers of labour, and 
roughly speaking they are employed for half their 
time at practical work, the other half being spent 
in the drawing-oflice and class-room, including ex- 
perimental work, testing, &c. They pay fees 
amounting to 151. per annum, and remain from two 
to three years. The third class, known as occasional 
students, is intended to include those who require 
some knowledge of the subject without taking up 
engineering as a profession. In this way courses 
in mechanical drawing, mill gearing, principles of 
mechanism, &c., have been provided for those 
engaged in the textile and dyeing industries, special 
facilities have been afforded to the sons of manufac- 
turers and others who desire to obtain some know- 
ledge of the steam engine to assist them in their 
business, and the lectures on graphic statics and 
the strength of materials illustrated by demonstra- 
tions on the testing machine have been thrown 
open to civil engineers’ and architects’ assistants 
and pupils at a special fee. Thus there is no 
entrance examination, and no cast-iron course 
which must be followed without deviation, what- 
ever a student’s individual requirements may be. 

A ground plan of the engineering department at 
the Bradford College is shown in Fig. 2, page 3. 
The building is of stone, at present of one storey 
throughout, and the whole block measures 140 ft. 
in length by 100 ft. mean breadth. It is roofed on 
the loom-shed or ‘‘saw-tooth” pattern common in 
the district, and is well lighted in all parts by 
glazing towards the north. The accommodation 
consists of a large workshop, 80 ft. by 45 ft. ; draw- 
ing office, 54 ft. by 32 ft. ; lecture-room, 47 ft. by 
32 ft. ; and testing laboratory, 36 ft. by 18 ft. In 
the basement is the boiler-house, a large and well- 
lighted room 46 ft. by 18 ft., easily accessible from 
the workshop. The dynamo-room occupies a space 
40 ft. long and 20 ft. mean breadth, and there is 
also a photographic studio fitted up for carrying out 
the ‘‘ blue” process, the making of lantern slides, 
and other branches of similar work. We propose 
to illustrate and describe the principal features of 
the equipment of these rooms more in detail in a 
subsequent issue. 

The average number of day students of all classes 
is about 60. Very large evening classes are also 
held, the department being open every evening 
during the week except Saturday. As in the day 








classes, the great aim has been to make the in- 
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struction of such a nature as to be directly useful 
in ordinary business, and instead of setting up 
certain examinations as a s‘andard, the work has 
been largely specialised, what is done being done 
thoroughly without endeavouring to cover super- 
ficially the wide range of matter embodied in some 
syllabus. Theaverage number of individuals attend- 
ing these classes is little short of 300, and many of 
them take two or more subjects. 

The whole of the department is under the direc- 
tion of Mr. G. F. Charnock, Assoc. M.I.C.E., 
M.1I.M E, who has a staff of eight assistants, in- 
cluding the skilled workmen who are employed to 
give instruction in the different branches of turn- 
ing, machine work, fitting, and patternmaking. 
The present chairman of the committee is Mr. A. D. 
Ellis, of Messrs. Thwaites Brothers, Limited. 


(To be continued.) 





THE LE BLANT STEAM ROAD 
CARRIAGE. 

Wuen a few weeks since (see ENGINEERING, vol. 
Ix., pages 474 and 499) we described the Serpollet 
system of power-propelled vehiclesfor common roads, 
we had occasion to make several references to an- 
other system closely associated with it-—that of Mr. 
Le Blant-—and we expressed the intention of taking 
an early opportunity to examine this, together with 
some others which have attained a greater or less 
success in France. There are several of these ; in 
fact, all of the competing vehicles that were con- 
sidered worthy of a prize at the now historical 
competition which took place in 1894, on the road 
from Paris to Rouen, are of much interest, and 
may be said to comprise all that has been done in 
France in this direction, up to the present time. 
Among them the vehicles designed by Mr. Maurice 
Le Blant are conspicuous, and we may take this 
occasion of thanking the inventor for the infor- 
mation which he has placed at our disposal. The 
Le Blant system naturally follows that of Serpollet, 
because the boiler constructed by the last-named 
engineer forms a part of it. 

Mr. Le Blant has been following this line of 
construction for several years, and he has built 
a considerable number of steam moved carriages. 
The first typs which he placed in service was a 
four-seited pheeton made of wood, and weighing 
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2600 lb. ; in many respects it resembled the earlier 
Serpollet carriages, and only calls for passing 
notice as having been the first of the Le Blant 
series. We may add, however, that it was fitted 
with a motor having two cylinders, and developing 
4 horse-power; the weight of this motor was 
210 lb., and steam was supplied by a very un- 
suitable type of boiler ; the engine was driven at a 
speed of 600 revolutions. Almost wholly ill adapted 
for its purpose, this first vehicle resulted in 
failure and much disappointment to the inven- 
tor; the power of the engine was insufficient, 
especially on starting the vehicle from a state of 
rest, or in surmounting heavy gradients. The 
error was also committed of entrusting the con- 
struction of the carriage to an ordinary builder, 
instead of designing it for the special purpose for 
which it was intended ; hence it was unable to 
resist strains thrown upon it, and the distribution 
of the weight upon the wheels was unequal. But, 
at all events, this first effort clearly demonstrated 








many of the errors which had been committed in 


its design, and which were avoided in the second 
type of vehicle, which was also a phieton built of 
wood, but this time the longitudinal bearings sup- 
porting the carriage body were strengthened with 
steel angle-bars, that increased the rigidity and 
afforded a means of attaching the propelling 
mechanism. The same type of motor was em- 
ployed, but it was driven at the higher speed of 
700 revolutions, so that, for short periods at all 
events, higher tractive efforts could be exerted ; 
moreover, a larger boiler was used, which was able 
to furnish an ample supply of steam in starting, or 
in travelling up inclines. Steering was effected 
by an ordinary fore-carriage controlled by a 
wheel on a vertical spindle placed in front of 
the conductor; this is shown in Figs. 5 and 8 
on a later type of vehicle. The turning ring 
of the fore-carriage carried a circular rack, and 
on the lower part of the steering wheel spindle, 
was a pinion gearing into it; this system, or, 
at all events, that part of it referring to the 
form of the teeth, has teen made the subject 
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of a separate patent, and has been employed by 
Mr. Le Blant in all the carriages he has con- 
structed. According to the inventor, the arrange- 
ment leaves nothing to be desired ; it is possible to 
turn the carriage around one of the hind wheels as 
a centre, and many advantages are claimed for it 
over the system adopted by Mr. Serpollet, and 
which has been described in these columns. Natu- 
rally enough, after having constructed and tested 
his first two vehicles, Mr. Le Blant found that he 
had still many difficulties to overcome. Whilst the 
greater number of his competitors appeared to have 
set as their ideal the construction of a thoroughly 
efficient pleasure carriage, with accommodation for 
four persons as a maximum, Mr. Le Blant, on the 
contrary, considered that this was not a sufficiently 
serious object to keep in view, and that a successful 
solution of the problem would have much more | 
important results than that of transporting pas- 
sengers for pleasure. He thought that it would be 
necessary to employ powerful motors adapted for 
relatively heavy work, and that the most important 
field for power transport would be found in its 
application to omnibuses and diligences for pas- 
sengers, and to heavy wagons for freight, adapted 
for travelling either over city streets or country 
roads. It was with this object that Mr. Le Blant 
constructed his third vehicle, a delivery van for one 
of the large Magasins de Nouveautés of Paris, the 
Belle Jardiniére, in fact; the purpose of this van | 
was to deliver at the houses of customers the goods 
purchased by them ; a later type, very similar so far 
as external appearance is concerned, is illustrated in 
= me i vy, Fig. 2, and it will be seen that it closely re- 
‘a ee = RR eter |; wit § sembles, in its general form, the ordinary type of 
an sears van adopted by the Belle Jardinisre and so well 
ee ee ssa i if rn ee tl known in Paris. The body and frame of the vehicle 
eee =22ttiti+----t 4 are of wood, strengthened by steel T-bars, and the 
coal total weight is 8600 lb, The engine employed has 
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three cylinders, each 3.94in. diameter and 4.32 in. 
stroke ; the cranks are placed at an angle of 120 
deg., and the steam admission is 70 per cent. ; this 
motor develops 6 horse-power at a speed of 250 
revolutions, and 71 lb. steam pressure per square 
inch ; when required the speed can be increased to 
500 revolutions. The boiler is sufficiently large to 
furnish steam for a 10-horse-power engine ; it hasa 
heating surface of 26.9 square feet. This vehicle, 
which gave very satisfactory results, was put in 
service at the end of 1892, and Mr. Le Blant then 
turned his attention to the second of the principal 
objects he had in view, that of constructing an 
eflicient steam omnibus. 

We now come to the time when the Paris Petit 
Journal conceived the happy idea of organising a 
competition of power-propelled vehicles ; amongst 
the conditions prescribed under which the com- 
petitors in this trial would be eligible to take part, 
it was specified that while there was no limit as to 
the number of people that might be carried, com- 
fortable accommodation for passengers had to be 
provided, and the cost of working was to be mode- 
rate. Consequently there was but little induce- 
ment for those taking part in the competition to 
construct vehicles bearing any resemblance to 
omnibuses, A special interest attaches itself to the 
type of carriage which Mr, Le Blant entered for 
the competition, first because it obtained, as we 
shall see directly, a prize for its inventor ; and in 
the second place, because it represented a clas of 
carriage which in no way resembled the types that 
have been most commonly built, It is shown in 
Fig. 1, and is really a large brake, or omnibus ; 
generally speaking, the motor and boiler are of the 
same type as were used in the Belle Jardiniére 
delivery van, and the weight was about 7000 Ib. ; 
the capacity of the water tanks was 150 gallons, 
and that of coal storage was 450 1b. According to 
the figures which were given at the time of the 
competition in 1894, the vehicle in working order 
weighed about 9500 lb., including the passengers, 
and as the number of seats available is nine or ten, 
the weight of loaded carriage per passenger is 950 lb. 
It cannot be disputed that this omnibus was some- 
what heavy, but additional weight was introduced 
in order to obtain rigidity and power. The front 
part of the vehicle is reserved for passengers ; these 
are accommodated on three sets of transverse seats. 
At the rear, and separated from the seats by the 
water tank, the position of which was fixed with 
the object of cutting off the heat from the boiler, 
is placed the steam generator, mounted over the 
rear axle; on one side, or rather behind the 
generator, accommodation is provided for the fire- 
man, and below it is placed the motor. Nothing 
need be said in this place about the steam 
generator, because it is one of the ordinary Ser- 
pollet system, with 36 sections ; as for the motor, 
it is, as we have already said, similar to that re- 
ferred to when speaking of the delivery van. It 
may be mentioned, however, that on the crank- 
shaft is a pinion that gears with the crownwheel 
of the differential motion placed on an intermediate 
shaft and connected by pitched chains to the 
centres of the rear or driving wheels. It will be 
noticed that these wheels are provided with crossed 
spokes (see Fig. 3), and that they revolve on the 
bearings of a fixed axle ; they are made of wood, 
a mode of construction caiculated to give unsatis- 
factory results, on account of its unsuitability to 
resist the transmission strains, which speedily 
loosen the spokes, and render the wheel unfit for 
service. Mr. Le Blant, however, preferred to 
employ wood in their construction, and sought to 
obviate the difficulty by crossing the spokes, in 
order to secure a greater rigidity, but experience 
showed that the wheels so made were wanting in 
elasticity and strained the vehicle; he has, there- 
fore, in later types, abandoned his favourite form 
of construction, and uses wheels built of iron and 
steel. Much trouble was experienced with the 
tyres, which rapidly gave out, especially in car- 
riages used for the transport of goods ; at first iron 
tyres were used on wheels 3in. wide, but they 
broke very shortly. These were replaced by others 
1.58 in. thick, but they also gave way ; after this, 
tyres made of very soft steel were tried, but the 
metal was found to squeeze out laterally, and the 
section of the tyre took a trapezoidal form. This 
question of wheels is a serious one not yet 
settled, and it is certain that as much attention will 
have to be paid to the construction of tyres as is 
bestowed on that of railway rolling stock. 

Returning to the steam omnibus, to which was 





awarded the third prize in the race between Paris 
and Rouen, we may mention that the slide valves 
are slightly inclined with regard to the axis of the 
cylinders ; that the motor can only be driven in one 
—a forward—direction ; that the slide valves are 
lubricated when running by means of a hand oil 
pump worked by the fireman. All that we have 
said with regard to the Serpollet generator applies 
in the present instance; its inexplosibility, the 
instantaneous generation of steam, the starting by 
means of a hand pump, and the regulation of the 
speed by the operation of a valve that controls the 
injection of the feed water. The conductor sits in 
the front of the vehicle, having close to his hand 
the lever of the injection pump, which serves as a 
speed regulator, and the steering wheel, which is 
similar in its action to that of previous types ; he 
has also within reach the wheel of a screw brake, 
and two pedals, of which one operates the valve 
regulating the amount of feed, and the other con- 
trols a strap brake passing around a drum on the 
axle, of the same type as is commonly used in field 
artillery ; in front of him a pressure gauge is fixed. 
As to the driver, he has to take charge of the 
boiler, the variable exhaust, and the lubricating 
device. It is a distinct inconvenience that this 
attendant is installed so far from the conductor 
that he cannot communicate with him; this is 
especially inconvenient when any sudden necessity 
arises for forcing the fire, if greater speed or in- 
creased power are suddenly required, and it is 
necessary to inject a larger quanity of water to 
obtain a greater supply of steam. (n examining 
the results obtained during the trial of the Le 
Blant carriage between Paris and Rouen in 1894, 
we find that the carriage left Paris at 8 a.m. and 
arrived at Rouen at 8.50 in the evening, having 
during that time made a run of nearly 80 miles ; 
this was equivalent to a speed higher than that 
required by the conditions of the competition ; the 
run from Paris to Mantes, a distance of 32 miles, 
was made in four hours. It was found that steep 
gradients were overcome with difliculty, the firing 
having been defective either from deficient grate 
surface, or inattention on the part of the attendant; 
possibly this would have been avoided if the con- 
ductor had been able to communicate freely with 
the driver. According to Mr. Le Blant, the con- 
sumption of coal per mile had been between 8 lb. 
and 10 lb., and that of the water nearly 30 lb. per 
mile. It was obvious from this trial that the grate 
surface was insufficient, and the coal was apparently 
of bad quality, since the bars were much clinkered. 
Mr. Le Blant’s vehicle failed to comply with one 
of the conditions of the competition—that it was 
necessary not to have recourse to the assistance of 
a mechanic during the run—but the advantages it 
possessed were so obvious that it secured one of 
the best prizes. The result brought into strong 
relief the services which might be rendered by this 
system of traction for the transport of goods, and 
for lines of omnibuses and diligences, in places 
where it would be out of the question to build a 
railway, even of the lightest possible description.* 
Naturally, Mr. Le Blant could not fail to be en- 
couraged bythe result of the competition, and shortly 
afterwards he commenced the construction of an 
improved type of carriage, similar to that already 
made, for the delivery of goods from large shops. The 
establishments desirous of making use of vehicles of 
this class, require that they should be very strong, 
easily and safely handled, able to pass through the 
narrowest streets and up steep inclines ; that they 
should contain a closed compartment, containing at 
least 65 cubic feet, and that they should carry a 
minimum load of 14 tons. Fig. 2 isa general view 
of the vehicle constructed to fulfil those conditions ; 
Fig. 4 is a sketch section of the mechanism, which 
is shown in plan by Fig. 5. Mr. Le Blant built 
two vehicles on this system, one of which was 
much lighter than the other ; one of them weighed, 
when fully loaded, 6500 1b., and the other 11,000 Ib. ; 
the same description, however, will apply to both. 
The motor has three cylinders K (Fig. 5), as in 
the competition omnibus, and the boiler is of 10 
horse-power. The carriage is built entirely in 
iron, except the wheels, and the weight empty is 


* Mr. Le Blant has calculated, without allowing for 
any sinking fund, the cost of the run with his carriage 
between Paris and Rouen, as follow: Coal, 12s. 9d., esti- 
mated at 32s. the ton; oil, waste, &c,, 4s., which is an 
exaggerated amount ; fireman’s wages, 8s.; and several 
small miscellaneous expenses, which bring the total 
outlay to 25s. 6d., equivalent to 4d. per mile, or .4d. per 
passenger and per mile. 








4000 lb., of which 779 lb. belong to the motor, the 
transmission gear, and the frama ; the boiler weighs 
1320 lb. ; the water tanks contain 210 gallons of 
water, and the coal bunker 550 1b. The carriag:> is 
framed with channel irons stiffened with cross- 
bracings of similar section 4 in. deep, and with 
flanges 2 in. wide; the wheels are of wood, and of 
the type already described. The engine is carried 
on a frame of channel and angle irons, to which 
the cylinders and crosshead guides are very strongly 
secured ; these latter are made of a special quality 
of cast iron possessing a relatively high degree of 
elasticity, approximating closely to the American 
standard. Steam is admitted during four-fifths of 
the stroke, the length of which is 4.32 in. The 
engine can be run in a forward direction only. A 
speed of 250 revolutions per minute corresponds to 
a rate of travel of 11 miles per hour, but the engine 
speed can be raised if desired to 700 revolu- 
tions. Figs. 4 and 5 are general views of the 
arrangement; at S is placed the seat of the 
conductor, who has to attend personally to the 
delivery of the goods, while the fireman, whose 
post is at P, takes charge of the carriage. 
The compartment M, in which the merchandise is 
carried, has a capacity of 141 cubic feet ; the water 
reservoir is shown at E ; Gis the boiler, and K is 
the motor. In order to obtain as much adhesion as 
possible, all the weight of the machinery, the fuel 
and water compartments, are placed at the back 
over the rear axle, The hand pump which draws 
water at «' from the reservoir to feed the boiler 
through the opening p' is shown at p; s is the 
regulating valve of the water supply, and v is the 
steam-pipe which leads to the cylinders. 

This carriage having been completed and in 
successful operation, Mr. Le Blant proceeded to 
give a further extension to his idea of transporting 
comparatively heavy loads-for general delivery ; 
in other words, to adapt his system to the common 
carrier’s business. With this object he commenced 
the design of tractive motors adapted for hauling 
trailing cars, either for passengers or goods ; and 
he also built a motor omnibus of much greater 
capacity than that which he entered for the com- 
petition of 1894. The first motor car which he 
put in operation, and which is shown in Figs. 6, 
7, and 8, was attached to a heavy trailer; this 
was tested at Rouen in September, 1895. As 
the object in view was the transport of relatively 
heavy loads, and not the construction of a pleasure 
vehicle capable of holding three or four passengers, 
he introduced much heavier motors, the two 
cylinders being 6.69 in. in diameter, with 7 in. 
stroke. With a maximum speed of 180 revolutions, 
30 horse-power could be developed, the steam 
admission under these conditions being 65 per cent. 
and the pressure 142 1b. per square inch. Under 
ordinary conditions the steam admission was 50 per 
cent., and the motor could be driven either back- 
ward or forward. This vehicle is built entirely of 
steel, except the wheels, which are of wood, the 
constructor apparently not having been able to 
divest himself entirely of old carriage-building 
instincts. The weight is certainly considerable, 
but this was unavoidable in order to obtain the 
necessary rigidity. The frames are of steel bars of 
U-section. It will be noticed that the springs are 
unusually long, especially those over the rear axle, 
which have a length of 55 in. 

The boiler has 86 square feet of heating surface, 
a relatively Jarge amount which it was considered 
desirable to provide after the experiences with in- 
suflicient steaming during the competitive trials of 
1894. This generator is rated at 25 horse-power ; 
no description of the arrangement is necessary, as 
in all respects it is a boiler of the Serpollet type. 
The motor itself weighs 924 lb., the boiler weighs 
3300 lb., and the motor car complete is 9240 lb. 
The arrangements for driving the vehicle are similar 
to those we have already described when referring 
to the earlier types, and which, it is claimed, give 
full satisfaction as regards efficiency and ease of 
working. This motor car has been subjected to 
numerous tests with excellent results; in Paris, 
for example, it has passed up inclines of 1 in 10 at 
a speed of 9 miles per hour ; hauling a trailing car 
loaded with 5 tons, it has started without difficulty 
and travelled at a relatively good speed. Most of the 
trials were conducted at Rouen, because that is the 
centre which Mr. Le Blant has chosen as being the 
most likely to adopt his system as a means 
of communication with the outlying suburbs, 
thereby doing the work of the tramways, and 
avoiding the inconvenience and expense of laying 
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permanent way. It may be mentioned, to avert 
criticism on the somewhat inelegant appearance of 
the car, that it was specially designed for indus- 
trial use, its object being to connect a factory to a 
railway station ; but it is evident that the principle 
of the motor is entirely independent of the appear- 
ance of the vehic'e. In operation the carriage ap- 
pears to give much satisfaction ; it exceeds a speed 
of 6 miles an hour on the steep inclines which 
are so numerous in the environs of Rouen ; it can 
be guided with much facility, and is able to stop 
and start on the steepest grades. 

It should be remarked that carly the whole 
weight of the vehicle rests upon ©: driving wheels, 
and is therefore available for adhesion ; on one side 
of the boiler is placed the water tank R, and on the 
other is a small secondary motor I that operates a 


hoist for unloading the trailing car, and which can |. 


be also employed for raising goods to a height of 
30 ft. The last type produced by Mr. Le Blant, 
and which has only just been placed in service, 
contains several improvements over the previous 
designs. Greater care has been devoted to the 
general appearance of the vehicle ; the driver is 
entirely protected within a glazed shelter, and the 
boiler is concealed behind the panels ; this motor 
car has been built specially for passenger service, 
and for this reason the hoist just referred to is 
omitted. The illustrations give general views both 
of the motor and the trailing car of this class ; they 
show the position of the steering wheel and control. 
ling levers, of the coal and water tanks, the position 
of the boiler, &c. These later motor cars are con- 
structed entirely with steel, which is also the material 
employed for the wheels ; there are two cylinders of 
7.87in. diameter, and a stroke of 8.26in. Cylindrical 
balanced slide valves are employed, and the steam 
admission is regulated by a gear of the Walschaerts 
type; the motor works generally with 20 per cent. 
of steam admission, and it can be driven in both 
directions. It develops 60 horse-power at a speed 
of 180 revolutions, and a pressure of 142 lb. per 
square inch ; it will be seen that this is the most 
powerful motor car Mr. Le Blant has hitherto con- 
structed. The heating surface of the boiler is 129 
square feet, and it is registered as 35 or 40 horse- 
power. The weight of the motor is 2000 lb., and that 
of the boiler is 4400 lb., the total weight of the motor 
car being about 6 tons. It will be seen by refer- 
ence to Fig. 10 that a special trailing car is attached 
to the motor, and it may be mentioned that a spring 
coupling is used to make the connection ; this 
arrangement is necessary to absorb the various 
shocks when travelling on the road, and especially 
at the moment of starting. These trailing cars 
have been constructed in various ways, according 
to the service for which they are intended. Some 
of them are for mixed classes, and are closed ; they 
may hold seven first-class and 13 second-class 
passengers. Others are more capacious, and being 
intended for summer use, are entirely open. Mr. 
Le Blant has also constructed motor cars somewhat 
resembling his steam brake of 1894, but much 
larger, being arranged with from 20 to 28 seats. 
In these carriages the motor, boiler, tanks, &., are 
mounted on the same frame as the passenger por- 
tion of the carriage, but are always placed ona 
platform at the rear, in order that the passengers 
may not be incommoded by heat or smell. The 
mechanism is inclosed as much as possible, and the 
platform that extends across the carriage for its 
total width is 34 in. deep. It is separated by a 
non-conducting partition from the principal com- 
partment of the vehicle, which is about 10 ft. 6 in. 
long, and can accommodate 16 passengers comfort- 
ably ; the forward part of the carriage is inclosed, 
and is divided into two sections ; the compartment 
on the right hand has space for four passengers, 
that on the left is reserved for the driver. This 
machine has worked very satisfactorily. Its total 
length is about 13 ft. 6 in., and the height of the 
body above the ground is 8 ft. 6 in. ; provision is 
made for carrying passengers’ luggage. The ar- 
rangement of the engine and boiler are similar to 
that we have already described. In conclusion we 
may mention another mechanical carriage, which 
is uncovered, and has room for 23 passengers sitting 
on cross-benches. The total length is 15 ft. 6 in. ; 
the arrangement otherwise is similar to that of the 
machine just referred to. 

It will be seen from all that we have said, that 
Mr. Le Blant occupies himself especially with the 
construction of mechanical carriages containing a 
large amount of accommodation, or with motor 
cars adapted for hauling heavy loads in separate 





wagons. His special object has been to provide a 
cheap means of transport between remote places 
and towns ; he is about to establish two services of 
this kind, one in the department of the Tarne, and 
the other at Martinique. It appears probable that 
he will be able to form a satisfactory means of 
communication in poor and remote districts without 
the necessity of constructing, as has been done too 
much in France, cheap railways which are rela- 
tively very costly, and for which there is never 
sufficient traffic to pay for the cost of working. At 
the same time Mr. Le Blant continues to construct 
motor cars of smaller capac‘ty and adapted for 
pleasure purposes, and it is certain that if in the 
future, mechanical traction on common roads be- 
come an assured success, to Mr. Le Blant must be 
given a large share of the credit. 





THAMES BRIDGES.—No. XXIX. 
51 —PancpourneE Brince. 

Tue reach of Pangbourne, about six miles above 
Reading, is probably the most beautiful on the 
Thames, sak the high lands on each side are 
rapidly becoming popular as building sites; the 
stream where it is crossed by Pangbourne Bridge is 
more than 200 ft. wide. The bridge, built about 
1853, is of timber, and is divided into nine spans, 
of which the one nearest each bank is 26 ft, in the 
clear, The piers are formed of 12 in. by 12 in, piles, 
seven of which go to form each pier ; of these five 
are driven vertically 4 ft, 4 in, apart, but the two 
outer ones rake inwards, and are so much higher 
than the others that they rise to the top of the hand- 
rail, These groups of piles are stiffened by diagonal 
bracing of 5 in. by 9 in. timbers, with horizontal 
ties 5in. by 10 in. secured to each pile by 1-in. 
bolts. On the top of each vertical pile is placed a 
cast-iron cap with socket large enough to receive 
timbers, 12 in. by 8 in., which thus extend 
across the width of the bridge. Upon these 
timbers and recessed into them for the depth 
of an inch, are five longitudinal bearers, also 
12 in. by 8 in., and forming supports for the main 
longitudinals that carry the floor. The longi- 
tudinals are made up of two 12 in. by 10 in. 
timbers bolted together by 1}-in. bolts, and also 
secured at the ends to the bearers. The floor of 
the platform is of planking 11 in. by 4 in. laid 
direct upon the longitudinals. The shore ends of 
the Jand spans are carried on piles grouped like 
those forming the piers, but immediately behind 
them brick walls are built to retain the filling of 
the approaches. The available width of the road- 
way is 17 ft. 6 in., but the distance between the 
hand-railings is greater on account of a 6 in. by 
12 in. timber laid on the platform to form a guard 
for the road metalling. It will be seen from the 
illustration (page 18) that on one side the bridge 
has settled considerably, and to secure the safety 
of the structure it was found necessary to 
build a brick pier beneath the centre of the 
land span adjoining the Berkshire shore. The 
handrails are formed of timber uprights 6 in. 
by 4 in., with diagonals 2 in. by 3in. between them, 
and a5 in. by 4 in. handrail ontop. The approach 
on the Berkshire side is by a long causeway 
traversing a low-lying and often flooded district ; 
a waterway 60 ft. wide is left in one part of this 
causeway, which is crossed by a trestle very similar 
to the bridge ; it is in five spans of 12 ft. each. 

Pangbourne Bridge is situated, one-half in Ox- 
fordshire and one-half in Berkshire, and, according 
to Davenport’s ‘‘ Oxford Bridges,” 1869, is ‘‘repaired 
by the trustees of the bridge under their Act 32 
George III. for building a bridge (the original struc- 
ture) at or near the ferry over the River Thames 
from Whitchurch, in the county of Oxford, to the 
opposite shore in the parish of Pangbourne, in the 
county of Berks.” 


52.—GATHAMPTON BripGk, GREAT WESTERN RaltL- 
way ComPANy. 


The Great Western Railway crosses the Thames 
for the fourth time at Gathampton (or Basildon), a 
few miles above Reading; the other crossings, 
which we have already noticed, being Maidenhead, 
Bourne End, and Shiplake, besides the bridge over 
the mouth of the Kennet, near Caversham. Out- 
side the Reading station the line divides, the 
southern branch running to Hungerford and New- 
bury, while the main line going to Bath, Bristol, 
and further westward, follows, more or less closely, 
the southern bank of the Thames, past Purley, 
Mapledurham, and Pangbourne, crossing the river 


near the village of Basildon on its way to Goring 
and Streatley station, a short distance beyond. 
The railway bridge is now named after Gathamp- 
ton, a small village on the Oxfordshire side, though 
in the early days it was called Basildon Bridge, 
and a picture of it is given under that title 
in Bourne’s magnificent ‘‘ History and Descrip- 
tion of the Great Western Railway,” published 
in 1846, the date of its completion having been 
about 1840. The engraving on page 18 gives 
a very good idea of the design. The railway 
is carried over the river by four arches, and the 
illustration shows the original work, the bridge, in 
common with the rest of the railway as far as 
Devizes, having been widened in 1892; the exten- 
sion can be traced in the engraving, beneath the 
arches. The original bridge is, of course, by 
Brunel, and was designed for a double track of 
broad gauge, the distance between the parapets 
being 29 ft. 6 in.; the extension, which was de- 
signed for a double line of standard gauge, is only 
26 ft. wide. The new work follows the old as 
regards the contour of arches and dimensions ; the 
new piers are bonded into the old ones, but a 
clear space is left above them between the two 
superstructures. Of the four spans, three are 
62 ft. in length, and one is 61 ft. ; the piers are 
73 ft, 3 in, long in all; they were originally 46 ft., 
the length of the addition being 28 ft. 3 in. ; the 
thickness is uniformly 12 ft. 1 in, The foundations 
are carried down to a depth below springing of 
21 ft. in the old bridge and to 16 ft, deep in the 
new; ata distance of 4 ft. from the bottom in 
each case the piers are stepped out, until they 
have a width of 22 ft. and 15 ft. for the old and 


new piers respectively. As just stated, the exten- 
sion of the piers is bonded into the old cutwaterz, 
which are reproduced exactly in the original form 
by an extension of the new piers; the old piers, as 
well as the cutwaters on the up-river side of the 
bridge, are shown in the illustration ; the latter are 
semicircular in plan, and are made with a 6 ft. 
radius. None of the piers are of solid brickwork, but 
are built with external and internal walls 3 ft. 9 in. 
thick, which inclose chambers 4 ft. 6in. widé and 
9 ft. long ; asystem securing lightness and economy 
in construction. The arches are all of brick, 3 ft. 
deep at the crown and 4 ft. 6 in. at the springing ; 
the rise is 19 ft. 6in., and the form is elliptical. On 
all the faces of the old and new work, the brick- 
work is carried up as shown with solid walls, termi- 
nating against a string-course at the base of the 
parapet wall. But between the face walls there is 
no solid filling ; four intermediate walls built on 
the backs of the arches and across the piers, and 
connected at top and bottom by arches and in- 
verts, divide the superstructure into five cham- 
bers, which vary from 3 ft. to5 ft. 6 in. wide in 
the old bridge, and are 3 ft. wide in the widening ; 
the thickness of these walls is 2 ft. 3 in.,.and the 
length of the chambers is 53 ft. 6 in., a short dis- 
tance on both sides of the crown of each arch, 
being filled in solid ; the thickness of the trans- 
verse connecting arches and inverts is 1 ft. 14 in. 
The outer face of these arches in the old bridge 
forms the floor, on which ballast is laid to carry the 
tracks, but in the new work about 2 ft. of concrete 
is laid over the arches and covered with tar. On 
this platform the ballast is laid. Within the 
chambers the inverts are covered to a depth of 3 ft. 
with concrete. All the chambers are drained by 
glazed earthenware pipes. The outside walls of 
the bridge, both for the original and the widening, 
are 3 ft. thick, and the parapet walls are 13 in., 
raised to a height of 5ft.6in. The abutments, 
both as regards the new and the old work, are 
practically alike. The front walls are 6 ft. 44 in. 
thick, increased to 12 ft. 4} in. at the founda- 
tions; these walls are each strengthened by 
three buttress walls 3 ft. 44 in. thick and carried 
back at equal distances apart and at right angles 
for a distance of 25 ft. The wing walls are 
5 ft. 3 in, in thickness. They are carried back to 
meet the embankment, and terminate in solid 
brick piers 10 ft. long and 6 ft. wide. On the in- 
side the wing walls are stiffened by short counter- 
forts 3 ft. 44 in. thick. The axis of the bridge 
forms an angle of 75 deg. with the course of the 
river. It has been mentioned that while the exten- 
sion of the piers is bonded into the old ones, there 
is a space of 6 ft. left between the old and new 
superstructure. On the platform level this space 
is bridged over with wrought-iron trough plates 

and the ballast is laid on them so as to form a con: 





tinuous floor. It will be noticed from the engrav- 
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ing that the spandril walls of the old bridge have 
been tied together by a row of bolts ; this was ren- 
dered necessary some years ago, when signs of 
failure showed in the brickwork. The method 
adopted has entirely stopped any further yielding. 

When the Great Western train service to the 
West of England was accelerated a short time since, 
Ramsbottom feeding troughs were laid between 
the tracks near the bridge, and a little to the 











east of it, a pumping station having been erected 
close by for keeping the troughs supplied from the 
River Thames. 








THE 8-IN. GUNS OF THE “BUENOS 
AIRES.” 

In a former issue we have already given a descrip- 

tion of the Argentine cruiser Buenos Aires, built by 





Sir W. G. Armstrong, Mitchell, and Co., of New- 
castle. We also made brief reference to the gun 
trials which were carried out off Tynemouth on 
December 4 last. It will be remembered* that the 
largest guns on this vessel were two 8 in. quick- 
firing guns, placed at the fore and after part of tle 
ship respectively. We now illustrate and describe 
these weapons, and shall further illustrate some of 


* See ENGINEERING, Vol. Ix, page 567, 
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Fig. 3, 


the other features of the armament in a future 
issue, when we shall also give some details of the 
firing trials. 

These weapons, like all the large guns on the 
Buenos Aires, are 45 calibres in length. They are 
carried, as stated in our former account, on the 
middle line. One is right forward, and fires from 
45 deg. abaft one beam round to 45 deg. abaft the 
other beam. The stern gun fires right aft, similarly 
training from 45 deg. before one beam to 45 deg. 
before the other beam. These guns stow in the 
fore-and-aft line. 

The guns and mountings are very similar to 





those on board the Chilian cruiser Blanco En- 
calada. The differences lie in the guns being 45 
calibres long instead of 40, in the addition of auto- 
matic breech mechanism, and of electrical training 
gear. These guns are of wire construction. They 
are made without trunnions, exactly as smaller 
quick-firing guns, but they have not the usual keys 
on them to counteract the tendency to rotate. The 
keys are replaced by two projections on the cradle, 
one on each side, which enter (when the gun is 
run out) 4in. into the hoop on the gun which 
carries the recoil piston-rod and spring-rods. The 
total length of recoi] is about 15 in., but long before 
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|4in. of recoil has taken place the shot is out of the 
‘gun, and the tendency of the gun to rotate has 
ceased. The abolition of the keys very much 
‘simplifies the construction of the gun. We under- 
stand that the keys have been done away with for 
‘all Elswick quick-firing guns. 

The 8-in. breech screw is on the coned principle, 
‘and is peculiarly adapted to the automatic gear, as 
'it only requires a short motion when compared 
| with parallel screws. There is, however, a dif- 
ference in action between the 8-in. screw and the 
screw of 6-in. or smaller quick-firing guns. 

Obturation with the 8-in. gun is performed by 
'means of a De Bange pad, in the design of which a 
slight alteration has been introduced. Hence 
it is necessary that there should be a short with- 
drawal motion in line with the axis of the gun. 
It may, therefore, be said that the 8-in. screw has 
three motions : turning to unlock or to lock ; with- 
drawal to unseat or seat the pad; and swinging 
round. But the three motions are all combined in 
one by means of the breech mechanism, so that 
whether the breech be worked by hand or by the 
automatic gear, there is only one motion for the 
operating agent to perform. The automatic me- 
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chanism is fitted with a simple hydraulic control 
arrangement, which can, if necessary, be adjusted 
so that the breech van be made to close at almost 
any degree of speed. 

The action of this automatic mechanism is as 
follows: As the gun recoils it carries with it a rod 
or shaft, which takes the shape of a toothed rack at 
one end, and carries a disc or piston at the other 
end. A strong helical spring bears against this 
disc, so that the motion of the rod during recoil 
compresses the spring. The recoil of the gun is 
absorbed by the recoil press in the usual manner, 
and the gun runs out again under the influence of 
two powerful running-out springs, placed under the 
gun on either side of the recoil press. The auto- 
matic-breech-mechanism-rod cannot, however, run 
out, as it is held in its rear position by a catch 
which has sprung into position during the recoil. 
Therefore, as the gun runs out, a pinion which 
actuates the breech mechanism runs along the rack, 
and the breech is opened. To close the breech it 
would only be necessary to withdraw the catch, and 
the spring forcing therod andrack forward would run 
the pinion round in the opposite direction. But it is 
convenient to place the lever operating the auto- 
matic mechanism—i.e., freeing the catch from the 
rod and allowing the spring to do its work—at the 
rear of the gun, and it is very necessary that the 
man who puts this gear into motion should be able 
to see that every one is clear of it. To enable this 
to be done, the catch which did the work of holding 
the rod and rack whilst the screw was opening is, 
by the last movement of the gun in running out, 
automatically withdrawn, but not until another 
catch on the rear of the gun has engaged the rack. 
It will be seen that this transference of catches is 
necessary, for it is obvious that the rack must be 
held by a catch which is fixed to some non-recoiling 
structure, and therefore the catch on the gun is 
useless until the breech is open, but when that is 
accomplished a catch attachec to the gun can hold 
the rack as well as any other. To close the breech, 
therefore, a man in the rear pulls over a lever 
attached to the gun and releases the mechanism. 
It is the duty of the man who enters the cartridge 
to close the breech. 

The projectile is lifted up on a *‘ bearer” by two 
men and then pushed into the gun. For this opera- 
tion the coned screw is also an advantage, as it 
gives a larger opening to the rear, and, therefore, 
more room for the manipulation of the projectile. 
The latter is rammed home by a combined sponge 
and rammer, which goes freely into the gun with- 
out augmenting the work of pushing home the pro- 
jectile ; but expands as it comes out and removes 
with certainty any residue in the chamber. It 
must, however, be remarked that this is almost a 
superfluous precaution when cordite is being used. 

The charge of cordite weighs 48 lb., and is in 
two half-cartridges which are easily manipulated. 

Turning now to the lower carriage, we see that 
the two side brackets which support the truunions 
of the cradle are riveted toa steel platform, which 
forms the upper roller path (see Fig. 5). On the 
right-hand side there are brackets for carrying the 
elevating and the training handwheels, these being 
conveniently placed for use by a man aligning the 
sights. It has been customary hitherto to place 
these handwheels on the left of the gun, as it has 
been thought that a man can more readily use his 
right eye for sighting when on that side, but in the 
8-in. mounting this point has been specially con- 
sidered, and while the convenience of sighting with 
the right eye has been fully provided for, some im- 
portant advantages have been secured by placing 
the firer on the right-hand side. In the first place, 
if rapid loading is to be accomplished, it is essential 
that the passage of the charge shall be short and 
unobstructed ; thus the powder hoist is made to 
deliver on the left-hand side of the gun, so that the 
charge can be served to the loading number with- 
out being passed round the breech screw, which, 
when open, is on the right of the gun. This could 
not be done if the man who trains, elevates, and 
fires the gun were placed in the usual position on 
the left-hand side. 

The 8-in. gun may be trained either by hand- 
power or electrically. In either case the operation 
is performed by the same wheels and in exactly the 
same manner; only with the electrical gear the gun 
and mounting move with hardly an effort on the 
part of the operator, and with the hand gear con- 
siderable effort is required. The system of varying 
the speed of training is reduced to great simplicity, 
and the motor is reversed without any sparking at 





the brushes. Directly the training handle is 
released, the circuit through the armature is broken, 
but the circuit through the field magnets is made 
or broken by means of a pedal switch placed so 
that the man aiming naturally puts his foot on it. 
The object of this pedal switch is to save the 
current passing through the field magnets when 
the gun is not being worked. There is no objec- 
tion to the pedal being depressed all the time 
that the gun may be in action or under exercise. 

Close to the elevating and training wheels is the 
pistol for firing the gun by electricity. This pistol 
is fitted with an electric sounder, so that each 
primer is automatically tested, and the firer is kept 
informed of thecondition of his firing circuit. Here, 
again, advantage is gained by placing the firing 
position on the right-hand side, for the circuit is 
entirely on the same side of the gun as is the hinge 
for the breech screw carrier ; a short and simple 
circuit can therefore be provided. The mounting 
rests on a ring of live rollers, which are protected 
from hostile fire by being placed at a lower level 
than the deck of the shipcarrying the gun. Further 
protection is also provided by an armour-plate sur- 
rounding the roller-path. Clips attached to the 
upper roller-path, and hooked under the lower 
roller-path, prevent the front of the mounting from 
rising when the gun is fired. 

The mounting is fitted with a circular shield 
of steel plate 4 in. (100 millimetres) thick, pro- 
vided with a port of the smallest dimensions to 
suit the gun, and an aperture for sighting. 
The shield is fitted with side-wings of flat steel 
plate, and with a flat roof. It is attached to the 
lower carriage by special elastic attachments, so 
that it may suffer very considerable distortion with- 
out communicating any injury to the mounting. 
These attachments consist of short, but stout, 
pieces of bent plate, and may be seen in our per- 
spective views taken from the photographs. 

The mounting is arranged for central loading, as 
far as the powder charge is concerned ; but the shot 
are either taken from racks placed close at hand or 
from independent tube hoists communicating with 
the shell-room. The powder hoist, shown in Fig. 6, 
is constructed with a view to very rapid working. 
Two cages travel in it in such a manner that as one 
ascends the other descends ; the only weight lifted, 
therefore, being that of the actual charge. By 
means of a simple shunting device the two cages 
are able to pass each other in the middle of the 
hoist, and there is, therefore, only one delivery 
orifice to the hoist for the twocages. It has already 
been explained that this orifice is on the left-hand 
side of the mounting. The cages can be hoisted 
whatever the position of the mounting, a quick- 
working hand winch being provided for the pur- 
pose. At the bottom of the hoist a door is formed, 
which, as shown, can be placed in an inclined posi- 
tion convenient for supporting the cages when the 
charges are placed in them. Although the cages 
are inclined at the bottom of the hoist for receiving 
the charge, and at the top for delivering it, they 
are securely locked in a vertical position at all 
other times. They will not, therefore, knock 
against the guides whilst travelling up or down. 
The hoist is well protected by armour-plates, which 
are also arranged so that they can in all places be 
readily removed in case the hoists require examina- 
tion. The cages do not travel in closed tubes, but 
in frames which are kept well clear of the armour- 
plates. These frames, therefore, run very little 
risk of injury, and can be easily inspected. 

Before loading, the shot are placed in a tray pro- 
vided with handles; they can therefore be con- 
veniently lifted by two men, one standing on each 
side. The tray serves to protect the breech screw 
threads, and guides the shot into the gun. A 
separate motion for sponging is rendered unneces- 
sary by combining the sponge and rammer ; but 
the sponging is made more efficient on account of 
the peculiar form of sponge head, which is provided 
with alternate rings of wool and bristles. The 
function of the former is to contain water, but the 
latter are secured at an angle in such manner that 
during entrance into the gun, when the shot is 
being placed in the chamber, they offer no resistance, 
but withdrawing takes place against the bristles, 
which then tend to extend radially, and thus increase 
the diameter of the sponge head. At thesame time 
they compress the saturated wool, and thus the 
chamber is effectually sponged out. Although 
sponging is not generally considered essential with 
cordite charges, it is at least a wise precaution 
to take when very rapid firingis desired. With the 





arrangements we have described it would seem to 
be very amply provided for. : 

The trials of the Buenos Aires were of a nature 
suitable to test the mountings and the struc- 
ture of the vessel. It may be stated, however, 
that during the trials of another cruiser on which 
two 8-in. guns were placed, a trial for rapidity of 
firing was carried out. Four rounds were fired in 
62 seconds, the gun being worked by men who had 
never fired it before, and the powder being sup- 
plied from the magazine as under service condi- 
tions. Excellent as this result was, it could certainly 
be improved upon by practice. The gun was fired 
at various elevations and degrees of training. 





PROPELLING ENGINES OF THE SPANISH 
CRUISER ‘‘EMPERADOR CARLOS V.” 
THE engravings on our two-page plate this week 

illustrate the twin-screw triple-expansion engines of 

the Spanish armoured cruiser Emperador Carlos V., as 
constructed at the well-known engineering establish- 
ment of La Maquinista Terrestre y Maritima of Barce- 
lona, under the able direction of Senor Don Ernesto 

Tous, and from designs prepared and supplied by 

Messrs. Maudslay, Sons, and Field, Limited. The 

engines, as will be seen, are of the inverted type, 

with four cylinders—one high-pressure, 52 in. in 
diameter, one intermediate, 77,5, in., and two low- 

pressure, 82,', in. in diameter, each adapted for a 

45,°, in. stroke; at 100 revolutions they develop 18,500 

horse-power. The power under natural draught is 

15,000 indicated horse-power. Each cylinder is sup- 

ported on four cast-iron standards, having cast-iron 

crosshead guides bolted on their faces. The high- 
pressure cylinders have piston valves, and the inter- 
mediate and low have double-ported slide valves, all 
of which are worked by links and double eccentrics. 

The piston-rods, connecting-rods, and shafts are of 

steel, each crankshaft being made in four pieces, 

interchangeable. The main condensers, two in number, 
are of gun-metal, and have horizontal tubes ?in. in 
diameter, through which the circulating water passes, 

The total cooling surface is 22,500 square feet. There 

are four vertical single-acting air pumps, 30 in. in dia- 

meter by 21 in. stroke, which are worked by beams 
from the cylinder crossheads. 

The propellers are of gun-metal, 18 ft. 6 in, in dia- 
meter and 24 ft. pitch, and are fitted with four blades 
each, 

There are 12 single-ended cylindrical boilers, 
16 ft. 38 in. in diameter by 9 ft. 103 in. long, having 
48 furnaces 3 ft. 84 in. in diameter. The total area 
of firegrate is 1246 square feet. The tubes are 24 in. 
in diameter and 7080 in number, and have a surface 
of 32,241 square feet. ‘The total heating surface is 
36,825 square feet. 

The Emperador Carlos V. was built at Cadiz, in the 
shipyard of Veamurgia Hermanos, and was launched 
on March 12 last. ‘The vessel displaces in sea-going 
trim 9089 tons, her length between perpendiculars 
being 380 ft., and over all 404 ft. 9 in., the beam 67 ft , 
and the draught 24 ft. forward and 26 ft. aft. The 
hull is built of Siemens-Martin steel, and there is side 
armour 2 in. thick, 1 in. of Siemens-Martin steel, and 
the other lin. of chrome steel. The protective deck 
is of steel, the maximum thickness being 6} in., made 
up of three plates. The vessel has bunker capacity for 
1771 tons, which gives a radius of action of 13,000 sea 
miles at 10 knots. 

The armament consists of two 28-centimetre Hon- 
toria guns, ten 14-centimetre Hontoria quick-firing guns, 
four 10-centimetre and two 7-centimetre quick firirg 
guns, four 57-millimetre and four 37-millimetre Nor- 
denfelt guns, two machine guns (mitrailleuse), and six 
Schwartzkopff torpedo tubes, It will thus be seen that 
the vessel is a most formidable cruiser alike as regards 
offensive and defensive qualities, and her large radius 
of action should give her advantages. The speed to 
be attained on trial is 19 knots under natural draught 
and 20 knots under forced blast. When the speed 
and consumption trials take place, we hope to give 
full results. 








THE BATH REFUSE DESTRUCTORS. 

On pages 14 and 15 we give illustrations of the 
works for the destruction of town refuse that have 
been recently constructed at Bath by the municipal 
authorities of that city. The destructors are on a 
principle invented by Mr. William Warner, of Not- 
tingham, the scheme being adopted after careful 
inquiry by a committee appointed to select the best 
plan that was to be obtained. In the course of 
their inquiry the committee, of which Mr. John 
Ricketts was chairman, examined various destructor 
works in different parts of the country, and tenders 
were received from several firms engaged in works 
of this description. Mr. Warner’s scheme having 
been decided upon as being the most suitable, the 
work was put in hand under the superintendence 
of Mr. H. J. Weston, of Southampton, Mr. Joseph 
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Barter, of Bath, being clerk of the works. The work 
was tendered for in two contracts, one for the chimney 
and foundations, and the second for the de- 
structor and destructor buildings. Messrs. Goddard, 
Massey, and Warner, of Nottingham, secured 
both contracts, but the brickwork and general build- 
ing work was sublet to Messrs. Jacob Long and Sons, 
of Bath. The total cost of the works, including the 
site, was estimated at about 10,600/. It is said that a 
large saving will be made over the former system of 
disposing of refuse, in addition to which the health of 
the city will be improved, and nuisances will be re- 
moved which existed under the old state of affairs. 

Turning to our illustrations, Fig. 1, on the next 
page, is a side view in section through the works, 
with an exterior view of the base of the chimney in 
position. Fig. 2, on the same page, is a plan of the 
works, and Fig. 3 a front elevation. It will be seen 
that the destructor is one of eight cells. Figs. 4 and 5 
are, respectively, elevations of the boiler-house and 
engine-house. The construction of the chimney is 
shown in Figs. 6 to 13. The remaining illustrations, 
Figs. 14 to 21, show the design and arrangement of 
the destructors. 

The worss are situated between the Bristol-road and 

the river, and thus have two levels; there being a 
high-level roadway into the works, which enables the 
refuse to be brought to the required position for 
handling, whilst material can be taken away by water. 
The carts are brought on to the high-level platform 
siown in Fig. 1. This is 64 ft. by 70 ft., it being made 
larger than usual, so as to accommodate the carts 
without crowding. This platform is supported by 
steel girders, placed 5 ft. apart, and being each 
12 in, deep. The ends rest on the retaining wall 
shown, and are further supported upon cast-iron 
columns, the height above the low-level ground 
being 12 ft. In the centre are longitudinal steel 
girders 14 in. by 6in., running the whole length of the 
building. These are again supported by cast-iron 
columns 12 in. in diameter. The columns around the 
edge of the building are 23 ft. long, and support the 
girders which carry the roof principals. The high- 
level platform is formed by brick jack arches placed 
between the girders and tied by means of rods placed 
hit and miss from end to end of the building. Over 
the top, cement concrete 4 in. thick is placed, and 
above this again is a layer of 4 in. of tarred macadam 
to finish the roadway. The span of the roof over the 
platform is 50 ft.,and the length is 70 ft. There are 
eight principals, constructed of T-iron 3 in. by 3 in. by 
4in,, and angle iron with tie-rods and riveted cover- 
plates, having wrought-iron purlins to support the 
galvanised corrugated sheeting. There are also wind 
ties passing from end to end. 

In general appearance the destructor itself resembles 
a block of brickwork, and is about 24 ft. wide by 32 ft. 
long and 12 ft. high. The outside walls are built of 
selected ordinary bricks supported and tied by cast 
and wrought iron to prevent distortion by heat. 
There are eight separate cells or furnaces, the arrange- 
ment being well shown in the various i!lustrations. 
The refuse is tipped into the feeding hoppers, which 
consist of rectangular cast-iron boxes. These are best 
shown in the plan (Fig. 17) and the cross-sectional 
elevation (Fig. 19). There is a flap door upon an axis 
at the lower part, the door being controlled by the 
iron levers shown. When it is required to feed in 
refuse, the lever is thrown over and the contents of the 
hopper fall immediately on the hearth beneath, and 
the door is at once closed again. It is desirable that 
when the operation of charging is to be performed 
the door should be open as short a time as possible, 
to prevent the admission of cold air into the fur- 
nace at th: back end, a consequence which leads to 
the cooling of the gases evolved, and also to paper or 
light refuse being carried into the flues. 

The furnaces or cells are each 5 ft. wide and 11 ft. 
deep. The part where the refuse first falls constitutes 
a drying hearth, whilst the lower part has rocking 
grate bars, as shown in Fig. 19, and here combustion 
takes place. In front are the furnace doors. These 
doors are of the sliding type, and are constructed of 
cast iron with hollow backs, to allow of the attach- 
ment of bafile-plates. Holes are made to give a 
small amount of air and to provide a cooling effect. 
Over the grate and the drying hearth there is turned 
a reverbatory firebrick arch, the form of which 
is shown in Figs. 15, 16, and 19. It has openings for 
the exit of gases at the sides, as shown in Fig. 16. 
These openings are fitted with flap dampers, which 
are operated by horizontal spindles passing through 
the brickwork to the front of the furnaces, where they 
are fitted with levers. In this way each cell may be 
operated independently of others. This feature enables 
each workman to manage his own furnaces in- 
dependently of the others, and the fires can be thus 
kept in better condition ; besides which it affords a 
safeguard against dust getting into the chimneys and 
flues. When the dampers are closed, cold air is pre- 
vented from passing under the reverberatory arch and 
into the flues. Fig 20 is a cross-section through the 


lines A B and C D of Fig. 19; Fig. 18 is an end 
elevation ; and Fig. 21 a section through the mattress 
hole, which is seen in position on the plan, Fig. 17. 

The heated gases or products of combustion are 
taken by flues to the boiler-house, where they are 
used for generating steam. The boiler-house is 15 ft. 
wide by 24 ft. 9 in. , The boiler is of the cylindrical 
multitubular type, specially designed for the purpose. It 
is 14 ft. long and 8 ft. in diameter. There is a steam 
dome 6 ft. high by 2 ft. in diameter. There are 120 
tubes. This boiler is said to be the largest in Eng- 
land that is used for the purpose. There is a by-pass 
flue which may be used if it is not desirable to heat 
the boiler. In the engine-house adjoining the engine 
is placed. The cylinders are 10 in. in diameter by 
20 in. stroke. It drives a mortar mill and a clinker 
mill. The latter is used for breaking up the cakes 
produced in the destructor furnace, and it also is use- 
ful for flattening old buckets and tins that may have 
passed through the furnace without melting. It con- 
sists of three massive cast-iron rollers, and somewhat 
resembles the cane mills used at sugar works for 
squeezing juice from cane, but differs in the top roller 
having projections which break the clinker into pieces 
of given size without crushing it to powder. 

The chimney is illustrated fully in Figs. 6 to 13, 
together with the flues leading to it. The height of 
the shaft from the ground is 165 ft.; the internal dia- 
meter of the lining 6 ft. 3 in., and the externaldiameter 
at the base is 13 ft., and atthe top 7ft. 4in. The base 
is square, and has Bath stone cornices with blue brick 
facing round the bottom. The cap is made of large 
segments of Bath stone. The outside face of the shaft 
is made of bricks formed to the proper radius. The 
main structure is built on a Portland cement concrete 
foundation 30 ft. square by 13 ft. thick. This is carried 
up to a length of 6ft. by a gradual rise in footings to 
the mainshaft, The base is 23 ft. 2in. square. There 
are two openings in the base of the shaft, one for the 
gases to pass from the flues into the shaft; and the 
other, which has a strong iron door, opens into the 
bottom of the shaft for inspection purposes and clean- 
ing. The inside flue is constructed of Stourbridge fire- 
bricks, forming a lining to the chimney 45 ft. high. At 
the back of this there is an annular air space about 
Gin. wide, between it and the main brickwork of the 
shaft. This is provided in order that the temperature 
of the brickwork may be equalised. 





WATER-TUBE BOILERS. 
To THe Epiror or ENGINEERING. 

Srr,—With your permission we will conclude our com- 
munication which appeared in your issues of December 13 
and 20, and hereby beg to correct still further the data 
contained in Mr. Robison’s paper respecting Belleville 
and other boilers. 

With reference to the comparisons made between the 
relative performances of the Belleville, D’Allest, and 
Niclausse boilers, we have much pleasure in submitting 
to you for publication a diagram showing the results 
obtained upon the official trials made with the three 
ships, Friant, Valmy, and Latouche-Treville, fitted re- 
spectively with Niclausse, D’Allest, and Belleville boilers, 
Upon examining the curves of the diagram it will be 
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observed that the Belleville boiler does not compare dis- 
advantageously with the rival systems. So much for Mr. 
Robison’s statements relative to evaporative efficiency. 
With regard to weights. On page 750 of your issue of 
December 13, Mr. Robison gives the total weight of 
machinery and boilers of the Bugeaud as 801 tons. This 
is incorrect, the actual weight being 775.3 tons ; therefore 
Mr. Robison’s comparisons are again at fault. We may 
add that if the Bugeaud were fitted with boilers of the 
latest design, they could be constructed so that the total 
ty of machinery would not exceed, say, 720 tons. 

The extraordinary feature in connection with the cor- 
respondence which has taken place in your columns 





side flues ; Fige, 15 and 16 are respectively sections on ' 


respecting the Belleville boiler is that in no instance have 


those who take upon themselves to criticise it so ae, 
written from personal experience with its working. If 
engineers who have been at sea with these boilers, or who 
have extensive experience with them on land, would 
come forward, frankly give their names, and communicate 
the weak points where trouble is likely to arise, or does 
arise, then the correspondence in your columns would be 
both interesting and instructive to the engineering profes- 
sion, and might, moreover, prove a great national boon. No 
one desires to profit by the actual experience of engineers, 
in matters concerning the working of these boilers, more 
than ourselves. 
We are, Sir, 


Your obedient servants. 
Maupstay, Sons, AND Fre.p, Lim1tTEp. 
Lambeth, London, 8S.E., December 31, 1895. 





To THe Epiror oF ENGINEERING. 

Sir,—“ Every unit of heat imparted to the tubes has its 
full effect in increasing the Giodntins force, whether the 
down-tubes receive part of that heat or not.” With your 
permission, Sir, I will show that this, the proposition of 
Professor Lambert in your issue of December 20, cannot 
be supported, not even by the illustrations given in his 
first letter. Take the case in which the up-tube only is 
heated, and its bubble density at discharge D is 20 bubbles 
per cubic inch. It is obvious that the current is increased 
in volume by the steam formed, and that it must leave 
the tube with a greater velocity than that with which 
it entered, and consequently that it takes a longer time 
to pass through a given length near C than through one 
near D. Therefore, as the current remains longer relatively 
in the first part of the tube, more steam bubbles will be 
formed there than further on, so that the mean bubble 
density is nob 20+ 0+ 2=10, but 10+ 2, or allowing 2 
for x, 12, which will be the circulating force. 

Increase the heat — by one-half, or until the 
bubble density at D reaches 30, and the mean density and 
circulating force will be found to have increased in the 
same ratio and be represented by 18. Instead of applying 
the additional heat to the up-tube, carry it to the down- 
tube. That tube will then have a bubble density at B of 
10, and a mean density of 5+ «=say, 6. he mean 
density in the up-tube is now to be obtained by adding to 
the 12 due to the steam formed in that tube the bubble 
density of 10 with which the current enters it = 22, from 
which the circulating force 1s found on subtracting 6 for 
the mean density of the down-tube to be 16, showing a 
loss of 2 to be caused by transferring heat from the up to 
the down tube. 

I do not venture to say that the difference will be so 
much as this in practice, for with bubbles measuring 100 
to the cubic inch the mean bubble density in the down- 
tube will be about 5.58. I have assumed 6 to avoid 
fractions. 

In your issue of the 13th inst. Mr. Maxim, commenting 
on Professor Lambert’s letter, expressed the view that the 
relative number of the bubbles in the down-tube com- 
pared with those in the up-tube would be greater than 
that shown, on account of the upward tendency possessed 
by each bubble. If I am not mistaken, the reasoning is 
unsound. While the position of a steam bubble relative 
to the water in which it was formed may alter, the bubble 
will, in consequence of the descent of the whole column, 
assume an equivalent position towards the water follow- 
ing that in which it first appeared. An analogy may be 
conceived in a dredger or chain-pump, in which the 
fastening of the buckets to the chain allows considerable 

lay ; under an excessive load the buckets will lag behind, 

ut the distance originally between them will not be 
altered. I have also to submit that if any “‘ bottling ” did 
take place, it would on increasing until there was 
nothing but steam in the tube or the direction of the cur- 
rent was reversed. 
I remain, Sir, yours faithfully 
Dundee, December 24, 1895. ir, H. 





To THE EDITOR OF ENGINEERING. 

Srr,—As one who has been following the discussion on 
the circulation of water-tube boilers with much interest, I 
should like to raise one point regarding the letter in vour 
issue of December 20, by Professor Watkinson, of Glas- 
gow. Letters such as his and Professor Lambert’s, and 
others which are based on actual experiments which have 
been carried out with glass models, by which the action 
of the water can be carefully noted, are extremely valuable 
in prone be solution to the question of the exact nature of 
the circulation of water in water-iube boilers. 

It is obvious that in comparing the action of the water 
in glass models with its action in the boilers themselves, 
allowance must be aade for the difference in the working 
pressure. Professor Watkinson shows that his Fig. 2 
represents the most active circulation abt atmospheric 
pressure when bubbles of steam are sufficiently large to 
fill the whole diameter of the tube ; and towards the end 
of his letter, when referring to the difference in volume of 
a given weight of steam at atmospheric pressure and at 
180 lb. pressure, he states that under the latter condi- 
tions the action of the circulation in boilers of the Yarrow 
and Thornycroft type would be as shown in his Fig. 2. 
Surely the greater density of the steam at 180 lb. pres- 
sure would cause the bubbles of steam to be so small that 
the action would be more like Profeasor Watkinson’s 
Fig. 1 than Fig. 2. Perhaps he would explain this point 
further. 

Respecting Messrs. Maudslay, Sons, and Field’s letter 
in defence of the Belleville boiler, as criticised by Mr. 
Robison, I should like to suggest, as one who is desirous 
of seeing Messrs. Maudslay prove their case as to the 
superiority of the water-tube type, that it would afford 
much more confidence to the readers of your paper, and 





to the engineering world in general, if some of the bare 
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water there is never less than 10 per cent. of water in the 
steam at the cylinders.” Messrs. Maudslay’s reply to 
this is that on the trials of the Brennus “careful tests 
have shown that the water passing away with the steam 
into the main separator, excepting when the engines are 
suddenly started, only equals about 1 per cent.” (See 41.) 

What one would like to know is, whether any proper 
steam dryness tests have been made with the Belleville 
boiler under ordinary conditions? The engineering 
public have been educated by Professor Unwin in this 
country, and by Mr. Barrus, Professor Carpenter, and 
Professor Jacobus in the United Stases, to demand 
proper calorimetric tests to show exactly what the 
amount of moisture in steam is, and it is difficult to be- 
lieve that samples of steam taken from the small re- 
ceiver on the Belleville boiler would, when tested with 
the calorimeter, show anything like so small a proportion 
of moisture as Messrs. Maudslay state. 

Perhaps that firm could give us further information on 
this point. Yours truly, 


LEAVER. 
London, December 24, 1895. 





To tHe Eprror or ENGINEERING. 7 

Sin,—In regard to the criticisms of ‘‘ Arques” which | 
appear in ENGINEERING of December 27, I would say that | 
in my first letter I pointed out that there was evidently 
some misconception in regard to the circulation of water | 
in the Yarrow boiler. I think I was quite justified in | 
saying 80, from the fact that the engineers who were 
writing on the subject did not all agree; moreover, the 


| statements are exactly opposite and cannot be reconciled 
| with each other, but if “ 


which take place in the Yarrow boiler, and I think I 
explained in language which was generally understood 
by engineers the reason why these phenomena took place. 
OF course, it was quite impossible for me to write a long 
primer on steam boilers in a short letter to a scientific 
journal, but it appears that ‘‘ Arques,” and the ‘' we” 
referred to in his letter, have failed altogether to under- 
stand the question under discussion, and I think, from a 
careful perusal of his letters, I have detected why he has 
failed to do so. 

** Arques” is apparently of the opinion that the water 
flows upward through a certain number of the tubes in 
the Yarrow boiler, because it is hotter in these tubes than 
in the other tubes in which the water is flowing down- 
ward, ard that it is a question of temperature ; but this 
is not a fact. In my first letter I said that there would 
be a rapid circulation in the Yarrow boiler if all the tubes 
were heated exactly alike, and I showed the reason why 
this was so. I also said that the circulation was main- 
tained in the boiler by the difference in the weight of 
water in the tubes. To ‘‘Arques’” mind these two 


Arques” had understood the 
question of temperature he would have seen that there 
was no contradiction in them. The water flows upwards 
in the tubes nearest the fire in the Yarrow boiler, not 
because this water is hotter than that in the descending 
tubes, which are further from the fire, but because there 
is less water in these tubes. It is not a question of 
temperature at all, but simply a question of weight of 





water, and J would point out to ‘‘ Arques ” that the weight 





and volume of water mount together, that at equal tem- 
peratures two pints of water will always weigh twice as 
much as one pint; so if we have twice as much water in 
one tube as we have in another, there will be twice as much 
weight ; consequently the water will descend through the 
tube where the weight ia the greatest and ascend where 
the weight is the least, and it is this automatic action 
which insures the most violent upward circulation in the 
tubes which contain the most steam and the least water. 
Whenever one tube contains an undue amount of steam 
the column of water and steam is vastly lighter than in 
the neighbouring tubes, and the rapidity of circulation is 
at the same time greatly increased. In this manner the 
circulation is very beautifully and automatically adjusted : 
the greater the quantity of steam in a tube the more 
— the upward movement. 

erhaps I should have gone more fully into the question 
of temperature. If experiments are made at atmospheric 
pressure—i.e., the apparatus being open to the air—and 
if the ae of the boiler is sufficient to produce a 
pressure of 2 lb. to the square inch in the bottom dis- 
tributor, we shall find a certain phenomenon which one 
would not at first suspect. With moderate firing, the 
water, in descending the outer tubes, would have no 
bubbles formed in it atall, and any bubble which might be 
sucked down by the descending current would very soon dis- 
appear. On account of the 2 lb. per square inch difference 
in total pressure, the water would have to be increased in 
temperature about 6.5 deg. while descending through the 
tube, ia order to keepthe volume of a steam bubble constant, 
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However, if a bubble of air were sucked down the diminu- | in descending it would soon find itself immersed in water 
tion in volume would be imperceptible, because it would | below the boiling point at that pressure, and would be 
only be reduced as 17 is to 15, while the diameter of the | instantly condensed. In order to keep the steam bubble 
bubble would only be diminished in proportion to the | at a constant volume it would be necessary to heat the 
cube root of these two numbers, or as 2.57 is to 2.46. | down-tube sufficiently to increase the temperature of the 
With a steam bubble it would be quite different, because | water 6.5 deg. while descending, or, in other words, 6.5 
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thermal units for every pound of water would have to pass 
through the tube and be communicated to the water. If 
the quantity of heat were less than this, not only would 
all the steam bubbles disappear which might be sucked in 
at the top of the tube, but the formation of steam bubbles 
in the tube itself would be a. However, as the 
water ascended again in the tube nearest the fire, the 
steam bubbles would again appear as soon as the pressure 
was relieved ; and this, if the fire were pressed with the 
boiler open to the atmosphere, would produce a geyser 
action in the upper end of the tube, : 

I would point out to “ Arques” that if the fire is 
pressed sufficiently to maintain the bubbles in the 
descending tubes at a constant volume, it will be found 
that the water in the bottom end of the down-tube will 
be 6.5 deg. hotter than that in the upper end of the up- 
tube, but this phenomenon will not appear in so marked 
a degree when steam is generated under a pressure, say, 
of 10 atmospheres. At 10 atmospheres the difference in 
pressure between the bottom and the top of the boiler 
will only be as 167 is to 165, instead of as 17 is to 15 ab 
one atmosphere. Moreover, the difference in tempera- 
ture will only be about 1 deg., or 64 times less than in 
the open air experiments, and then again the density and 
heat of the steam will be vastly greater. coeerueey, 
I think we may assume that there is very little diminu- 
tion in the volume of the bubbles in the descending tube 





when steam is generated under a pressure of 10 atmo- 
spheres, and that under such circumstances the difference 
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between the highest and lowest temperatures in the boiler 
will not exceed 1.5 deg. Fahr. 
Trusting that I have now made this subject plain 
enough for even ‘‘ Arques”’ to understand, 
1 am, dear Sir, 
Yours truly, 
Hiram S, Maxi. 
18, Queen’s Gate-place, London, S.W., Dec. 30, 1895. 





To THE EpitoR OF ENGINEERING. 

Sir,—In your issue of December 16 you published a 
letter from Messrs. Maudslay, Sons, and Field, replying 
to the report of Mr. John K. Robison, assistant engi- 
neer U.S.N., on the subject of water-tube boilers in the 
French Navy. This report contained several criticisms on 
the Belleville system. We should have taken no part in 
this di-cussion if Messrs. Maudslay and Co. had limited 
themeelves to the defence of the Belleville boiler, of 
which they are the representatives in England ; but as 
they have been pleased to drag our system into the con- 
troversy, and to criticise it in their letter, we feel 
obliged to answer Messrs. Maudslay’s allegations. We 
have no intention of speaking about the Belleville 
system, which we are by no means called upon to 
criticise, and we shall confine ourselves to certain 
explanations of matters in which we are inte- 
rested. We would like to point out in the first place 
that our generator has been incorrectly called the 
d’Allest boiler; it should bear the joint names of Lagrafel 
and d’Allest, because the improvements that have been 
introduced into the old system of Barret and Lagrafel 
are not due to Mr. d’Aliest only, but to MM. Lagrafel 
and d’Allest jointly. Tbis correction made, we may pass 
on to consider Messrs. Maudslay’s letter, and we will 
adopt their convenient paragraphic method, replying to 
each criti ism in order, the numbers referring to those in 
Messrs. Maudslay’s letter, 

10. Counting water to working level with steam up, 
they are practically the same weight for the same 
power and steam pressure up to 180 lb. per equare 
inch, but when working pressure is increased 
beyond that point the balance is in favour of the 
Belleville boiler, 

10. In reply to this statement we content ourselves by 
referring your readers to that part of Mr. Robison’s 
report which appeared in your issue of December 13 in 
which a comparison is made between the weights of the 
boilers of the Friant, the Bugeaud, and the Uhasseloup- 
Laubat. 

11, It is remarkable that the French Government does 
not require the d'Allest and Lagrafel boiler to burn 
more per equare foot of grate than the Belleville. 
The requirements for the two boilers in the French 
service are identical. 

11. In this statement there is an error due to misappre- 
hension of fact. The French Government has, in the 
majority of its contracts, limited the rate of combustion 
to 31 lb. per square foot of grate, but this is because it 
was considered difficult for stokers, in every-day practice, 
to force the fire to a greater extent, and the type of boiler, 
at least, 8) far as vurs is concerned, has nothing whatever 
to do with this condition. As a matter of fact, we were 
the first to axk tor a higher duty, and whenever we have 
been able to obtain permission, we have far exceeded this 
otticial limit. Thus in the torpedo-bvats Bombe, Ste 
Barbe, and Couleverine, we adopted a rate of combustion 
of 481b. per square foot of grate, because we were autho- 
rised to do sv, and the two first-named of these vessels, 
which have been in active service since 1890, have always 
given full satisfaction to the French Admiralty. 

12. No battery of water. tube boilers can be worked effi- 
ciently at sea without automatic feeds, unless 
extraordinary pains and trouble be taken by those 
in atiendance, 

12. Doubtless the above paragraph expresses Messrs. 
Maudslay’s opinion, but we cannot share it; our boilers 
work perfectly well without automatic feed regulators, 
and up to the present we have consistently forbidden the 
application of all apparatus of this nature, because of their 
uncertainty in action, and the danger which eeems in- 
separable from them. These reasons do not prevent us 
from recognising that automatic feed is very attractive in 
theory, and we shall be ready to adopt it so soon as an 
entirely reliable apparatus is available; unfortunately 
nothing of the sort exists at present. 

13. The French Navy, upon full-power trials, bas ob- 
tained at least equal results with coal consumption 
with Belleville and Lagrafel-d’Allest boilers. It 
is useless to follow the panegyrica of the Lagrafel- 
a’Allest boiler, but it may be interesting to com- 
pare the progress of the Belleville boiler in the 
Messageries Maritimes Company with that of the 
Lagratel-d’Allest boiler in the only company which 
has had any real experience o! its working, viz., 
La Ccmpagnie des Chargeurs Reunis du Havre. 

13. Ilo is nov for us to say that our boilers are of a 
higher or lower efficiency than those of Messrs. Belle- 
ville ; to obtain a reliable opinion on the subject, it is 
only necessary to turn to the official trials carried out by 
the French marine, but we cannot help remarking that 
Messrs. Maudelay deceive themselves in a very remark- 
able fashion if they really believe that the Compagnie 
des Chargeurs Réunis du Havre have had any real experi- 
ence with the working and efficiency of our boiler. Only 
one Lagrafel-d’Allest generator is owned by this com- 
pany. it is mounted under very unfavourable condi- 
tions, since it supplies steam to a low-pressure epgine, 
all the new ships built recently for the company being 
cargo boats of small power. M. Duminy, the engineer- 
in chief, considers that no advantage is to be gained in 
those ships by the adoption of water-tubs boilers, We 
are entirely of his opinion, and have always main- 
tained that boilers of this type are specially adapted 





either for ships of war or mail steamers, in which 
the questions of weight and bulk are of great import- 
ance. But if the Compagnie des Chargeurs Reunis 
has had only an insignificant experience with our gene- 
rators, it is quite a different matter with the French 
Admiralty, which has in actual service, or in course of 
construction, 348 boilers on our system, with a total 
heating surface of 458,129 square feet, and producing 
altogether 199,600 horse-power. As a commercial com- 
pany we may mention that MM. Fressinet, of Marseilles, 
owners for many years of a line of mail steamers, have 
found it advantageous to employ our type of boilers + 
since 1871 this company has employed on its vessels Isére, 
Blidah, and Médéah the Barret-Lagrafel generators ; in 
1874 it employed boilers of the same system on its ships 
Paoli and Spahis, while the Touache Company, also at 
Marseilles, hasinstalledthem on itsships Kabyle, Caid, and 
Colon; these generators, of which the Lagrafel-d’Allestcom- 
bination is only avery satisfactory form, have alwaysgiven 
good results, if not on account of their efficiency, at all 
events, because of their durability and general convenience, 
in proof of which it may be mentioned that the boilers of 
the Médéab, dating from 1873, are still in service. The 
Company Frassinet has, since 1890, adopted the new 
Lagrafel-d’Allest generators on the mail steamer Liban, 
and is at the present time fitting the ship Stamboul with 
similar boilers. 

14. The reducing valve is used in order to maintain the 
steady pressure at the engine, or, in other words, 
to increase the steam reservoir. 

14. Our boilers not requiring a reducing valve, and 
having a sufficient volume of water to insure great regu- 
larity in the steam pressure, we have entirely avoided 
the use of any such device, which we regard as useless and 
dangerous; the French marine has also adopted this 
opinion, in a circular dated October, 1895, in which the 
use of reducing valves is prohibited. 

18. Serve tubes have been adopted for the lower rows on 
Belleville boilers without any appreciable advan- 
tage. They are, we believe, adopted on the La- 
grafel-d’Allest boiler ‘‘ perforce” (because ordinary 
tubes will not stand the extreme heat over the 
furnaces), notwithstanding their being almost im- 

»ossible to clean internally. 

18. We employ Serve tubes on the lowest row, not 
‘* perforce,” since there are in the French Navy torpedo 
despatch boats in service for five years, with our gene- 
rators not so fitted, but because we have found a marked 
advantage in their use; it must not be forgotten that in 
the vicinity of the fire it is of advantage to have a 
surface capable of rapidly absorbing radiating heat; 
the Serve tubes, with the wings that are their charac- 
teristics, and which facilitate the transfer of heat, are 
admirably —— for this purpose, and this is the only 
reason for our having adopted them. Messrs. Maudslay 
think that it is almost impossible to clean these tubes, 
but this isa mistake; they can be cleaned as easily as 
plain tubes, and, moreover, if we refer to what Messrs, 
Maudslay say in their observation No. 1, it is because the 
water employed nowadays in high-pressure marine boilers 
is so free from impurities, thanks to the use of filters and 
distilling apparatus, that there is no deposit to be feared. 
For our own part, we cannot accept so optimistic a view, 
and we think that, despite filtering and distilling, marine 
boilers require frequent cleaning, but we have remarked 
that the Serve tubes encrust much less than the plain ones ; 
this fact is due, at least for the sizes we employ, to the 
increased activity in circulation, because, thanks to the 
ribs, the heat transmission surface is, with regard to 
the section, about twice as great as that of plain tubes. 

19. Belleville has also experimented with a combustion 
chamber, but has found it of very little use. 

19. Our experience is different, and Mr. Robison is 
quite correct in saying that we attribute the high effi- 
ciency of our boilers to the use of an independent com- 
bustion chamber ; we have carried out extended compara- 
tive experiments with a direct flame, and with a combus- 
tion chamber, and the results obtained have settled the 
question, so far as we are concerned ; without going so 
far as experiments on evaporation, it is only necessary to 
analyse the gases taken from the bottom of the chimney 
of a boiler driven by direct flame, and from another with 
a combustion chamber ; the results of such analyses prove 
the important réle played by the chamber, especially when 
the firing ts pressed hard, 

21. The true test for water-tube boilers is high pres- 
sures, and under these conditions it is apparent 
that the Lagrafel-d’Allest boiler, with its tube- 
plate, is likely to give trouble. 

21. The examples which we have given in our para- 
graph 13 set these apprehensions at rest; there are stil] 
in service with the Frassinet Company, Barret-Lagrafel 
boilers, the construction of which is similar to our own, 
and which have been hard worked for more than 20 
years ; we have never observed the slightest failure in our 
tubeplates, and we may observe that these plates, com- 
pletely sheltered as they are from the direct action of the 
fire, more especially in our recent types, are not subjected 
to the same strains and fatigues that boilers of the Scotch 
type have to resist. 

; Yours truly, 

Marseilles, December 27, 1895. 


THE NORTH-EASTERN BRAKE EXPERI- 
MENTS. 
To THE EpiTor oF ENGINEERING. 

Sirn,—Your correspondent ‘‘Novoye Vremys,” page 
809, certainly adopts a very warlike tone: he speaks of 
“* crossing swords,” ‘‘ mortars,” and drops “shells” and 
so forth ; but when I come to the real practical part of his 
letter I am astonished and disappointed to find such an 
extremely mild and weak attack, that it is quite ditticult 
to ascertain what points have to be met. 


J. D’ALLEST, 








At the time of the North-Eastern brake trials a special 
correspondent sent a very full account of the proceedings 
to ENGIN£ERING ; and later you have, Sir, published the 
official report by Mr. Wilson Woredell, the company’s 
locomotive engineer. 

Every detail has already appeared in your columns, 
What possible use is it for ‘*‘ Novoye Vremya ” to ask me 
questions when he has the whole information in print 
before him ? 

The object of the Nortb- Eastern trials was to ascertain 
the differences between the Westinghouse automatic and 
the Westinghouse quick-acting brakes. The result was 
that at a speed of 60 miles an hour the quick-acting 
brake saves a distance of 100 yards. 

Surely that is a most important result, and enough to 
cause the companies to adopt the new improvement? 

Your correspondent attempts to explain why he 
specially directed his attack against myself, but he fails 
to doso. I accepted the invitation to witness the trials 
simply as an impartial observer, having no interest what- 
ever in any brake. 

My object in being present was to see the facts and 
results, and not to ‘‘ defend attacks.” 

In my previous letter (December 20) I stated that the 
Westinghouse quick-acting brake is the most efficient I 
have ever seen ; that, if necessary, I can prove by means 
of my records extending back over 22 years ; but with the 
large proportion of unbraked wheels in the North- 
Eastern train, the quickest stops were not to be expected. 

In America, in 1893, when the ‘‘ quick-acting” brake 
was fitted to every wheel in the train, and applied at a 
speed of 80 miles an hour, it was astonishing to observe 
the instantaneous way in which the brake ‘‘took hold” 
of the wheels and reduced the speed. 

Riding in the cab behind the driver, I took the time on 
several occasions, from his moving the driver’s valve to 
my feeling the action of the brake upon the train. 

I say I took the time, but it would be more correct to 
say that by means of my stop-watch I found that prac- 
tically there was no time which could be obtained on the 
stop-watch, the action was instantaneous. The statement 
of your correspondent as to ‘‘not taking hold” is per- 
fectly unfounded. 

If ‘‘ Novoye Vremya” desires to ‘‘ cross swords ” with 
me upon the field of continuous brakes, I shal be happy 
to meet him, but at least let the attack be something 
practical, definite, and strong, and not simply captious 
cavilling hardly worthy of steel. 

Yours truly, 
CieMENT E. STRETTON, 

Saxe-Coburg House, Leicester, December 30, 1895. 





THE KIEL EXHIBITION OF 1896. 
To THE EpritTor oF ENGINEERING. 

Sir,—Referring to the article which appeared in your 
issue of December 6 on the forthcoming Navigation 
and Fishery Exhibition to be held at Kiel next 
year, we would wish to say that we quite agree with 
you that it is more to the interest of foreign exhibitors 
at the smaller exhibitions not to attempt the formation of 
independent sections. If your English exhibitors are 
inclined to adopt the same view, you may rest assured 
that they will share precisely the same privileges as our 
German exhibitors. We would like to record our full 
acknowledgments of the kindly spirit in which the 
London Chamber of Commerce, acting through their 
London committee, has interested itself in our exhibition, 
and we shall regard it as a point of honour to show 
English exhibitors special attention rather than to neglect 
them. You may rest assured that nothing shall be want- 
ing on our part to prove to English exhibitors how wel- 
come they will be as our guests on this occasion. 

Yours truly, 
THE DrRkEcTION, 
Kiel Navigation and Fisheries Exhibition. 
Kiel, December 26, 1895. 





ELECTRICAL TRAINING GEAR, 
To THE Eprror or ENGINEERING. 

Srr,—We have read with interest an article which 
appeared in your issue of December 6, on the electrically 
trained turrets of Mr. Canet, and we venture to ask you 
to insert this letter, written with the object of cor- 
recting a wrong impression which, we fear, will be created 
in the minds ot readers of the article. You give a list of 
vessels fitted with electrically worked gear, and from 
what is said, it would appear that these ships are 
furnished with the Canet-Hillairet-Huguet ‘‘ cartouche 
electrique.” This is by no means the case. Among the 
vessels named, the most important by reason of their 
tonnage and armament—the Jauréguiberry, the D’Entre- 
casteaux, the St. Louis, and the Capitan Prat—although 
constructed by the Société des Forges et Chantiers de la 
Mediterranés, are provided, not with the Canet-Hillairev- 
Huguet device, but with a relay apparatus, system 
Sautter - Harlé-Savattier-de Lagabbe. We may add 
that the system has been adopted for the first class iron- 
clads Charlemagne and Gaulois now being built in 
French dockyards. We attach the more importance to 
this letter appearing in your columns, because a similar 
statement has been published in an Italian journal, and it 
is likely to act prejudicially for us. 

Yours truly, 
SavuttTer, HARLE. 

26, Avenue Suffren, Paris, December 26, 1895. 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
To THE Eprror or ENGINEERING. 
Sir,—Referring to Mr. John Raworth’s explanatory 
letter in your itsue of December 20, it is surely to be 
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regretted that, after setting the ball rolling, he should 
now, to some extent, at least, retreat from the position 
he had so pluckily taken up. No one, I am sure, would, 
or possibly could, impute to him any hostile motive, nor 
could the discussion of the motion at a special meeting, 
and the appointment of a committee, be in any sense 
regarded as a vote of censure on the council, which is not 
responsible for the present state of affairs. On the con- 
trary, the council would be furnished with a basis for 
action in a matter in which that council, constituted under 
the rules now in force, could hardly be expected to take 
the initiative, lest it should tread on delicate ground. 

I am sure the suggestions made in your editorial 
article of the same issue (December 20) will commend 
themselves to all thoughtful members. I, for one, have 
always felt that the explicit or tacit rule of bi-annual 
presidency, which is in force not only in the Institution 
of Mechanical Engineers, but also in the Geological and 
Chemical Societies, and various other scientific institu- 
tions, should be adopted by the Institution of Electrical 
Engineers. There are, moreover, various other points 
which might with advantage be freely discussed at a 
meeting, or with reference to which the scope of a com- 
mittee, if appointed, might conveniently be enlarged. 

The general feeling is that ‘‘ something must be done,” 
and that applies by no means only to the very small per- 
centage of members resident in London. It is therefore 
to be earnestly hoped that the question once raised will 
not be allowed to fizzle out, but will, in one form or 
another, be vigorously taken up with a view to a definite 
and practical result, and that I am sure is the wish of all 
those who have the welfare and prestige of the Institu- 
tion at heart. 

Yours faithfully, 
C. 8. Du Ricuk PRELLER, 

18, Margaret-street, Cavendish-square, W., 

January 1, 1896. 





THE KANE-PENNINGTON MOTOR. 
To THE EprTor or ENGINEERING. 

S1r,—Now that Mr. Pennington himself is in the field, 
we venture to trespass once again on your valuable spacs. 

All carping critics and others, who are eagerly watching 
the Kane-Pennington motor, can be silenced if Mr. Pen- 
nivgton will answer the following questions : 

Will the Kane-Pennington motor work with oil of a 
specitic gravity .800? 

What is the average mean pressure obtained ? 

We are at present making a motor which, with 
** Lustre” oil, gives a mean pressure of 60 lb., and an 
explosion every stroke, so that the Kane-Pennington, to 
be a lighter engine, must of necessity have a mean pres- 
sure of above 120 lb. This, if the motors are of same 
design, is at once apparent. 

If Mr. Pennington can guarantee that his motor dogs 
this (which appears to us very improbable), he will be 
entitled to all praise, but until he does we shall continue 
to doubt the accuracy of his claims, 

Yours truly, 
W. E- Gipson, 

Britannia Works, Colchester, December 31, 1895. 








RESISTANCE OF BALL BEARINGS. 
To THE EpIToR OF ENGINEERING. 

Srr,—Can any of the readers of ENGINEERING refer me 
to any experiments or reports upon the resistances of ball 
bearings and of pneumatic tyres ? 

Nice, December, 1895. F. R. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—The holidays continue to 
interfere with trade, and, in fact, business is still prac- 
tically at a standstill. As was the case last week, the 
customary Tuesday gathering here was not held this 
week. Few people connected with the staple in- 
dustry are to be met with just now, and those who 
can be found state that in the absence of busi- 
ness they are almost unable to fix quotations. 
Affairs are undoubtedly very dull just now, but 
such was to be expected, for at Christmas and New 
Year’s time operations are, as a rule, all but suspended. 
Prospects for the spring and summer, however, are fairly 
encouraging, and a general opinion prevails that this year 
considerable briskness in business will be seen. Unless 
labour and political troubles cramp and destroy trade, 
there is every reason to believe thav 1896 will be a 
more prosperous year than its predecessor. It is said that 
at present there are merchants willing to sell No. 3 g.m.b. 
Cleveland pig iron at as low a figure as 363. 6d. for prompt 
delivery, but we do not think much could be bought at 
such a price, and it would be difficult indeed to find a 
maker who would listen to the foregoing quotation. 
Prices for forward delivery vary a good deal. We are 
unable this week to give quotations for the commoner 
kinds of pig iron. In Middlesbrough warrants there is 
little or nothing doing; nominally the price is 363. 7d. 
cash, East coast hematite pig iron is quietish, but 45s. 6d. 
is about the least figure named for early delivery of 
Nos. 1, 2, and 3. We do not hear of any change in 
Spanish ore. 


_ Manufactwred Iron and Stcel.—There is no new feature 
inthe manufactured iron and steel trades. Some esta- 
blishments are closed for the holidays, and one or two 
firms are availing themselves of the present opportunity 
for making alterations and improvements. As we inti- 
mated some little time ago, the North-Eastern Steel Com- 
pany here intend altering and improving their Bessemer 
department in such a manner as to very considerably 





increase the output. We believe that when the changes 
are completed the production will be something like half 
as much again as it has hitherto been. Quotations are 
not easily obtained just now, but they are probably 
pretty much the same as those we last gave. 


The Coal and Coke Trade.—The coal trade is somewhat 
quiet. At Newcastle best Northumbrian steam coal is 
quoted 8s. f.o.b., and steam small 3s. 9d. Bunker coal 
for prompt delivery is fairly steady. Gas coal is very firm, 
the demand being exceedingly large, and likely to continue 
so for some weeks. Manufacturing coal is rather dull. 
Household coal is only in poor request, considering the 
time of year. The inland demand for coke is very good, 
and prices are maintained. 


The Chemical Trade on Teesside.—We learn that the 
negotiations by which Messrs. Brunner, Mond, and Co. 
acquire the soda works of Messrs. Bell Brothers, Limited, 
have been completed. The purchase includes a con- 
siderable tract of land, upon which, as soon as their 
plans are completed, Messrs. Brunner, Mond, and Co. 
will begin the erection of an extensive plant for the 
manufacture of soda. It is anticipated that the new 
works may be in operation by the end of this year, or 
early in 1897. Some little time may elapse before the 
purchasers take actual possession of the soda works at 
Clarence, but we believe for practical purposes the pro- 
perty has already become theirs. Alderman Hugh Bell, 
of Middlesbrough, it is understood, joins the board of 
Messrs, Brunner, Mond, and Co. 





MISCELLANEA. 
Tar Naval Construction and Armaments Company 
have received an order from the Admiralty for two 30-knot 
torpedo-boat destroyers. 


M. Pictet, who is well known for his work on low 
teniperatures, has recently pointed out that all tenacious 
metals have high melting points, whilst weak ones, such 
as lead, tin, and zinc, fuse readily. 


From the trade reports issued by Messrs. Matheson 
and Grant, and by Messrs. Bolling and Lowe, it appears 
that almost all branches are actively engaged, and that, 
provided peace is maintained, the prospects for the 
year are better than at any time since 1890. 


The new edition of the list of members of the Institution 
of Civil Engineers, dated January 2. 1896, shows that 
this corporation has now on its roll 6794 members of all 
classes, representing an increase during the last 10 years 
of 364 per cent. 


Mr. S. L. Penfield describes in the American Journal 
of Science a new heavy liquid consisting of equal propor- 
tions of the nitrate of silver and thallium. At 75 deg. 
Cent. this mixture fuses into a clear mobile liquid having 
a density of 4.5, which mixes with water in all propor- 
tions. 


The annual report issued from the Royal Mint shows 
that during 1895 3.592,625/. worth of gold was coined, 
in addition to 1,196,1687. worth of silver, and 40,9961. 
worth of bronze. Including colonial coinages, some 
72,000,000 gold coins were struck at the Mint during 
the past twelve months, 


Mr. J. Williamson, Director of Dockyards, visited 
Portsmouth on Monday to inspect the Sultan, which is 
ordered to be out of the Dockyard hands by the end of 
February. Since her return from the Mediterranean in 
1889 the Sultan has been practically reconstructed, and 
should now prove a very useful third-class battleship. 


The traffic receipts for the week ending December 22 on 
33 of the principal lines of the United Kingdom amounted 
to 1,570,697/., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,541,105/., with 18,522? miles open. 
There was thus an increase of 29,592/. in the receipts, and 
an increase of 2174 in the mileage. 


A peculiar flywheel, 24ft. in diameter, has recently 
been constructed by the E. P. Allis Company, of Mil- 
waukee. The special feature of the wheel is its rim, 
which is constructed of segments of flat steel riveted 
together. These segments are lin. thick and 23 in. wide 
at the middle. The intended circumferential velocity of 
the wheel is 90 ft. per second, and it weighs 69,300lb., 
exclusive of the centre and webplates. 


Her Majesty’s Consul at Bilbao has advised the 
Secretary of State for Foreign Affairs that the corporation 
of that city are prepared to receive tenders up to noon on 
January 30, 1896, for the construction of a portion of the 
main sewer, the engineer’s estimate for which is about 
57387. Plans, estimates, specifications, and forms of 
tender for this work may be inspected at the sanitation 
department cf the Bilbao Town-hall. 


We are informed that the Marine Department of the 
Board of Trade have completed an extensive and ex- 
haustive series of tests upon electrolytically formed seam- 
less copper steam pipes made by Elmore’s Patent Copper 
Depositing Company, Limited, Leeds, and as a result of 
which the Board of Trade inspectors have been instructed 
to pass this company’s manufacture of steam pipes for use 
in passenger and other steamships built under the Board 
of Trade survey. 


The telephone system of Germany is rapidly increasing, 
and a fresh impetus has been given to its further de- 
velopment by Germany’s telephonic communication with 
the neighbouring countries. The Berlin-Vienna line is 
about 420 miles, and the Berlin-Copenhagen line about 
500 miles, of which some 20 miles are submarine. In addi- 
tion to these there are two telephone lines to Belgium. 
Not less than 434 German towns are in telephonic connec- 





tion with each other. Berlin now boasts 29,000 instru- 
ments; next come Hamburg with 11,000 telephones, 
Dresden with 4300, and Leipsic with 4000, 


In a communication to the Comptes Rendus, M. L. 
Brociner states that the common opinion as to the very 
poisonous properties of acetylene is wrong ; animals breath- 
ing air charged with it did not succumb after several 
hours’ exposure, provided care was taken to keep a sufti- 
cient supply of oxygen. Itis true that the gas is absorbed 
by the blood, but the compound, if any, is exceedingly 
unstable, and not to be compared to that found on the 
absorption of carbonic oxide. In fact, M. L, Brociner 
concludes that the gas is nob one whit more poisonous 
than ordinary hydrocarbons, such as ferroene, ethylene, 
and propylene. In view of the proposed use of acetylene 
as an illuminant, these observations are of importance. 


In an article published in Za Revue Technique, M. Paul 
Sarrey states that a good slag for making cement should 
contain from 20 to 25 per cent. of alumina, 30 to 35 per 
cenb. of silica, and 40 to 45 per cent. of lime. The hotter 
the blast-furnace the better the slag for the purpose of 
cement making. On leaving the furnace the slag should 
be cooled as quickly as possible. Only slag which has been 
very highly heated is valuable, all other must be rejected. 
The suitability of a slag for the purpose in question 
can be judged by the eye, after a little practice. After 
granulation, the slag sand should be thoroughly dried, 
which is usually done by artificial heat, the temperature 
being raised to a white heat in the process. This done, 
the slag is ready for grinding, after which it is mixed with 
a suitable proportion of lime, and is ready for use, In 
subaqueous work this cement gives excellent results, bub 
for work in the open cracking will occur unless it is kept 
thoroughly wet till hardened. 


The new programme for the French Navy provides for 
the laying down of eight vessels during the present year 
—one small coast defence ironclad, an armoured cruiser, 
two torpedo gunboats, one destroyer, and three torpedo- 
boats. The ironclad is to be named Henri VI., and will 
be of the Monitor type, heavily armed, well protected, 
and capable of steaming at 15 knots. The cruiser is to be 
named the Jeanne d’Arc, and will be of 11,000 tons dis- 
placement. Protection will be afforded by a complete 
belt of armour 5 9 in. thick, rising 27 in. above the water- 
line, and surmounted with another range of plating 2.9 in. 
thick. There will also be a protective deck 2 in. thick. 
The armament will consist of two 7.4-in. guns, eight 
5.5-in., twelve 3.9-in., and smaller weapons. Her length 
is to be 469 ft., and her engines are to’ indicate 28,000 
horse-power, with which a speed of 23 knots is expected. 
The torpedo gunboats are also to have aspeed of 23 knots, 
whilst one of the torpedo- boats will steam at 30 knots. 


According to the American Manufacturer the yearly 


production of pig iron in the States since 1885 has been as 
follows ; 


Production. 

Year. Gross Tons, 
1885 ae oa ‘eas ree a 4,044,526 
1886 a aes ie ace aed 5,683,329 
re - 
1888 6,489,738 
1889 7,603 642 
1890 9,202.703 
1891 8,279,820 
1892 9,157,000 
1893 y, . fod owe a 7,124,502 
1894 as es ne sae <a 6,657,388 
1895, one month estimated ... ae 9,387,639 


As comp:sred with 1894 there was an increased production 
in 1895 of 2,730,251 tons, or 41 per cent. 


A new method of face-hardening armour is being tried 
at the Pannier works. One face of the ingot intended 
for the armour-plate is carbonised directly at the time of 
being run into the mould. This is effected by lining one 
wall of the mould with the neceseary carbonising material, 
which must, it is stated, be free from occluded gases, and 
of great durability, so as to remain stable during the 
process of casting. Experience has shown that the 
amount of cementation obtained varies with the car- 
bonising material used, about twice as much effect being 
obtained with charcoal as with coke. On withdrawal 
from the mould the cemented surface is slightly wrinkled, 
but this disappears in the after-working of the ingot. 
The heaviest ingot yet dealt with in this way weighed 
3 tons, and was reduced from its initial thickness of 
16 in. to 4 in. by forging and rolling. An examination 
then showed that for} in. from the face the metal 
contained 1.78 to 150 per cent. of carbon, which de- 
creased regularly to between .25 and .15 per cent. at the 
back of the plate. 

The following figures, compiled on behalf of the Glasgow 
Herald, show a steady decrease in the number of men 
employed in the locomotive trade of the country : 

1891. 1892. 1893, 1894. 1895, 


Neilson and Co, A 2584 2307 1896 1510 1617 
Beyer, Peacock, and 

Co., Limited ... ass 1971 1292 1359 1239 1196 
Dubs and Co. ... .. 1940 1697 1775 1465 1773 
Sharp, Stewart, and Co., 

Limited Feet sey 1-65 1607 1246 1145 1178 
Kitson and Co. ... «- 1270 1268 1079 1143 915 
Vulean Foundry Co, 

Limited was ee 666 561 486 610 614 
Nasmytb, Wilson, and 

Co., Limited ... ae 419 $77 320 349 337 
Manning, Wardle, an 

Co. ae i “a 447 267 293 236 314 
Hunslet Evgine Co. ... 282 240 245 234 212 


11,803 9971 9043 8251 8473 
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|Agence Havas, 8, Place de la Bourse, Paris, or 
|direct to the Offices of this Journal, addressed 
to the Manager of the Advertisement Department, 
who will supply full particulars as to terms, &c. 








NOTICES OF MEETINGS. 


Tue Surveyors’ InstrruT1ioN.—Monday, January 6, when the 
adjourned discussion on the paper read at the last meeting by 
Mr. F. Punchard (Fellow), entitled ‘‘The Working of the Agri- 
cultural Holdings Act, 1883,” will be resumed, The chair to be 
taken at 8 o’clock. 

Society oF CHEMICAL InDUSTRY—LONDON SxcTioN.—Monday, 
January 6, at 8 p.m., at the Chemical Society’s Rooms, Burling- 
ton House. 1. ‘‘A Technological Study of Comparative Affini- 
ties in the Case of Certain Salts of Ammonia,” by Mr. Watson 
Smith, F.1.C., F.C.S. 2. “Colour Effect of Lime Salts on Hops 
in Brewing,” by Mr. J. W. Lovibond. 

Tux InstituTION OF JUNIOR ENGINEERS.—Friday, January 10, 
at 8p.m., at the Westminster Palace Hotel. Paper on ‘‘ Problems 
Connected with the Working and Testing of Gas Engines and 
Hot-Air Motors,” by Professor T., Hudson Beare (Honorary 
Member). 
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AMENDMENT OF THE COMPANIES 
AOTS. 

Nor long since we noticed the recent report 
of the Departmental Committee appointed by the 
Board of Trade to inquire what amendments are 
necessary in the Joint Stock Companies Acts. 
A further perusal of the report and its appendix 
convinces us that it will require the most careful 
scrutiny at the hands of engineers, manufacturers, 
and producers generally, if their interests are not 
to be sacrificed to those of bankers and investors. 
The profound learning, long experience, and labori- 
ous care brought to the investigation entitle the 
recommendations of the committee to respectful 
consideration, but in this consideration we must 
see that all the interests of the public are duly pro- 
tected, and not those only of the most clamorous 
section. 

The committee point out in their report that ‘in 
consequence partly of the facilities which exist for 
the formation of companies in this country, a vast 
amount of foreign enterprise and foreign business 
comes to England. . . . The capital embarked in 
English companies therefore exceeds that repre- 
sented by French and German companies together 
by at least 315,000,000/.” We would particularly 
draw attention to the word ‘‘ partly ” in this quota- 
tion, for it shows that the committee, although 
they reviewed the subject chiefly from a financial 
standpoint, and, in the interests of shareholders 
and creditors, had a glimmering idea of the advan- 
tages of English ability and :English commercial 
freedom in the subsequent management of these 
enterprises. Very grave consequences will probably 
follow on any limitation of this freedom of manage- 
ment, or the placing of any impediments in the 
way of the exercise of this ability. As the ability 
is, although of varied kinds, technical in character, 
and adapted to the conduct of specific businesses, 
we regret to find the committee, in their report, 
and still more in the appendices thereto, which they 
practically endorse and approve, have subordinated 
the directors and managers to the authority of the 
auditors in all matters of bookkeeping, and of 
profit and loss accounts, and balance-sheet. If we 
examine the composition of the committee, and 


°!the status of the witnesses they invited, we may 


perhaps find some elucidation of this extraordinary 
proposal. The 53rd clause of the report, dealing 
with suggested provisions as to audit, says: ‘‘ They 
may observe that the clauses which they have 
adopted with this object have been carefully con- 
sidered and approved by the experienced account- 
ants who sit on thiscommittee.” As some of these 
accountants are professionally auditors, it seems 
very much like making the wolf judge of his own 
case against the sheep. The appointment of 
auditors, which, in the Act of 1862, was dependent 
on the decision of the company, is now to be made 
compulsory, and the increased importance awarded 
them may be judged by the marginal note, ‘‘ Duties 
of Auditors,” in Table A, 1862, being preceded in 
the Bill proposed by the committee by the marginal 
‘*Rights of Auditors.” 

The auditors of every company (clause 33) ‘‘ shall 
use reasonable diligence with the view of ascer- 








taining that the books of the company have been 
properly kept, and record correctly the financial 
and trading transactions of the company,” and are 
to report whether the balance-sheet and accounts 
present ‘‘a correct view of the state of the com- 
pany’s affairs.” These provisions are sufticiently 
elastic to sanction avery large amount of inter- 
ference with the financial affairs of the business, 
and, if interpreted by the judges in the spirit of 
the evidence appended to the report, will render 
the auditors practically dominant over directors 
and managers. Thus, Mr. Samuel Ogden, J.P., 
senior director and ex-Presidentof the Manchester 
Chamber of Commerce, and President of the Man- 
chester Guardian Society for the Protection of 
Trade, thinks they should ascertain ‘‘ whether 
expenses have been properly charged to capital or 
revenue, as the case may be, and whether deprecia- 
tion in the value of assets has been debited and 
written off, or has been made good from revenue.” 
The Association of the Trade Protection Societies 
of the United Kingdom recommends, ‘‘ That the 
following items should appear in all auditors’ 
reports or certificates, for the information and 
benefit of both the shareholders and those from 
whom credit is obtained, viz. : 

‘*2, What outlays and expenditure have been 
charged to capital, and what to revenue, as the 
case may be. 

‘¢3. Whether any and what depreciation in the 
value of assets, plant, &c., has been debited and 
written off or has been charged to revenue.” 
Mr. Frederick Whinney, chartered accountant, 
after saying that a balance-sheet, to be of utility, 
should not merely consist of a classification of the 
balances in the books, but also of a valuation of 
those balances, supervised generally by the direc- 
tors, adds (clause 8): ‘‘The same consideration 
applies to the auditors. It is their duty, not 
merely to see that the books have been properly 
kept, and that the accounts have been compiled 
from them, but also to exercise a supervision over 
the valuations. More than this cannot be done.” 
The standing of the auditors who are to discharge 
these important duties is very clearly defined in 
the answers received from the Associated Chambers 
of Commerce. Blackburn says they ‘‘should be 
chartered accountants, and this condition should 
be obligatory.” Bristol: ‘‘The auditors should 
hold some certificate of special fitness and autho- 
rity, and hold a more oiticial stamp.” Walsall : 
‘¢ The majority are of opinion that the auditor or 
one of the auditors ought in all cases to be a pro- 
fessional accountant, if not a Government official.”’ 
Rochdale : ‘‘ All accounts to be audited by char- 
tered or incorporated accountants every six months. ”’ 
The unanimity of these recommendations would 
serve to show that the professional accountants 
have been as ably represented at the Chambers of 
Commerce as on the Departmental Committee 
itself. 

Now if we apply these age enactments to 
any engineering, shipbuilding, or constructive 
joint stock company, we shall see how seriously 
they will interfere with the initiation and authority 
of the directors and managers in the conduct of 
their business. The 78th clause of Table A, 1862, 
required the directors to cause to be kept true 
accounts 

Of the stock-in-trade, 

Of cash received and paid, 

Of credits and liabilities of the company ; 
whereas the draft Bill says they ‘shall cause 
proper books of account to be kept, containing full 
and true accounts of the company’s financial and 
trading transactions,” and ‘“‘every auditor of a 
company shall have a right of access at all times to 
the books and accounts and vouchers of the com- 
pany.” It will readily be seen that the vague 
wording of the Bill will justify the auditors in 
requiring the production of the cost accounts and 
estimates, which at present are prepared solely for 
the information and guidance of the directors and 
engineers or managers; that these cost accounts 
must be ‘‘ proper accounts,” that is, conform to 
some type prepare:l by the auditor, or the institute 
or society ot which he is a member ; and that the 
present object of them must, if the auditor so 
requires, be held subordinate to an arithmetical 
and pedantic agreement with the financial balance- 
sheet. The younger accountants have long desired 
some such authority of interference, and urged it 
on the ground of efficacy of audit, but this is over- 
looking the primary, and indeed only, reason for 
these accounts; that is, the instruction of the 








20 


ENGINEERING. 


[ JAN. 3, 1896. 








managers in the results of their disposition of the 
workmen, or purchase and use of materials. Nor 
is the danger of conformity to type a mere matter 
of detail; the cost accounts which engineers re- 
quire must be so detailed as to supply the cost of 
materials and various classes of labour, not merely 
in the contract as a whole, but in each detail of it 
~-for instance, in ship’s davits, or locomotive tyres, 
and not merely in the finished ship or engine. 
Such accounts are already compiled by some of our 
leading firms, and carefully guarded against scru- 
tiny, lest the valuable information they contain 
should leak out. But they are not generally known 
to auditors, save by name, and the only conception 
which professional accountants have of their form 
is departmental accounts, which, though service- 
able so far as they go, are utterly insufficient for 
the man who desires to ascertain definitely the 
numerous causes of his business progress or decay. 

Mr. Samuel Ogden says, ‘‘I think that the 
object of an audit should be to ascertain whether 
the representations made in the accounts as to the 
solvency of the company are well founded in fact, 
whether expenses have been properly charged to 
capital or to revenue, as the case may be, and 
whether depreciation in the value of the assets has 
been debited and written off, or has been made good 
from revenue.” Now this question of depreciation 
and repairs is one which only a man of technical 
qualifications can properly and wisely deal with. 
Our engineering readers will readily understand 
why any wholesale percentage rate for depreciation 
will be unsatisfactory, since the depreciation must 
be a varying quantity, dependent not merely on 
speed and style of user, but also on improvements, 
or prospective improvements, in similar class of 
machinery. How is it likely that a clerk with an 
euphonious title (as a learned judge once termed 
secretaries) can solve problems such as these, which 
often perplex even kilful and practical men ; or 
can check the analysis of a wages sheet when the 
very name of the work recorded thereon is an un- 
known quantity to him. And yet anything less 
than a proper solution and effective check will be 
not merely pettifogging and annoying, but posi- 
tively mischievous by raising delusive hopes. 

The Companies Acts Committee of the London 
Chamber of Commerce, whose resolutions are 
printed in the appendix to the departmental report, 
says: ‘*25. That the item of goodwill is one which 
requires careful attention. Large sums are fre- 
quently paid for it, and whatever may be said as to 
its value in a prosperous company, in the case of 
a failing company it is a security which wastes very 
fast. 26. That considerations of equal difficulty 
apply to sums paid for patents, leases, concessions, 
and wasting property of all kinds.” And again : 
‘©20, That the auditors should certify (2) whether 
or not, in their opinion, the balance-sheet and 
accounts fairly represent the position of the com- 
pany, having due regard to the method of valuation 
disclosed.” That is to say, that an auditor, abso- 
lutely uneducated in technology, is to override the 
conclusions of directors and managers on such 
difficult questions as arise in connection with good- 
will, patents, leases, concessions, and ‘‘ wasting 
property of all kinds”! Can anything be more 
absurd? It is something like imposing on a purser 
the navigation of a ship in a storm, or intrusting 
an admiral’s secretary with the direction of a squad- 
ron’s manceuvres at sea. And the London Cham- 
ber of Commerce does not even recommend that 
the personal ability of the omnipotent auditor 
should be secured to the shareholders who elect 
and pay him, or the creditors who find their hope 
of safety in his certificate and signature. They re- 
solve: ‘*21. That it is desirable and necessary, espe- 
cially for large companies, that auditors should be 
skilled accountants with staffs of trained clerks, and 
that it should be recognised that it is impossible for 
an auditor personally to supervise all the details of 
every audit.”” We observe that the President of 
the Institute of Chartered Accountants was on the 
committee which passed this resolution, yet we 
wonder that even his ability induced them to resolve 
that clerks of the auditor, and not the auditor per- 
sonally, should be deemed sufficient to deal with 
those details on which so largely depends the 
valuation ‘‘ of wasting property of all kinds.” We 
have no hesitation in saying that the managers of 
the business are far better qualified to deal pro- 
perly with such difticult questions than are the 
clerks of ‘‘ a skilled accountant.” 

We were at first surprised to find a coincidence of 
terms in the recommendations as to audit contained 








in the resolutions of the committee of the London 
Chamber of Commerce, and those in the memoran- 
dum by Mr. Frederick Whinney. On referring, 
however, to the composition of the committee, we 
find that Mr. Whinney was a member of it. The 
repetition of tke recommendations in his memo- 
randum appears therefore to be a method of en- 
deavouring to gain credence by repeated assevera- 
tion, and we regret the Departmental Committee 
should have thought fit to print the two documents 
without calling attention to the similarity of terms 
and compilation. 

We are dealing with the report entirely from 
an engineering point of view, and from that point 
we consider it a most serious one. Mr. Ogden lays 
great stress on the necessity for protection of the 
public and creditors, as well as the shareholders, 
and it is on the very ground of protection to the 
public that we most seriously object to the in- 
creased authority proposed for professional auditors. 

We say: “professional auditors’ advisedly, 
for in this matter we must not consider only 
the draft Bill now presented, but also the 
aspirations and endeavours of the two great 
societies of accountants to limit auditing to the 
members of their own, professional trade unions. 
In the working of the Companies Act of 1862 
we have an example and warning of authority 
and labour being apportioned in actual prac- 
tice in a manner different to that contemplated 
by the Legislature. The 92nd clause of Table A of 
that Act says, ‘‘ Every auditor shall be supplied 
with a copy of the balance-sheet, and it shall be 
his duty to examine the same ;” yet at the present 
time the auditor prepares, in the majority of cases, 
the profit and loss account and balance-sheet of the 
company, and afterwards appends his certificate 
to that which he has himself compiled. So general 
has become this transfer of responsibility for the 
accounts, although manifestly contrary to the 
declared intentions of the Legislature, that the 
Departmental Committee recommend a clause in 
the draft Bill that, ‘‘The auditors of every 
company shall require, and the directors or 
managers of the company shall supply to the 
auditors, a balance-sheet (referred to in this Act as 
the private balance-sheet), giving the details on 
which the shareholders’ balance-sheet is founded, 
and this private balance-sheet must be signed by 
the directors or managers.” When we see such 
an evolution of control under the unfavourable con- 
ditions of Table A, 1862, what must we expect under 
the proposed Act of 1896, and the countenance of 
the Board of Trade, by whom it is supported? The 
fact is, we are face to face with a great commercial 
revolution, and it is well to recognise its import- 
ance, and the extent to which it will affect us. 
With the increased authority given them, and with 
the duty imposed of protecting the interests of 
creditors and intending investors, as well as share- 
holders, the supervision and control of every act 
of the company will become centred in the auditors, 
as representatives of the financial or banking and 
investing public. Now, one essential characteristic 
of the banker and investor is the desire to make 
money and to secure interest, and the success of 
the company in yielding dividends, and not the 
excellence of its work, is with him the criterion by 
which it is judged. When, therefore, the engineer 
or manager recommends increased strength, or 
more expensive material for any contract, and the 
auditor, who has had merely a financial training, 
derides it on the score of expense, we cannot doubt 
which opinion will be adopted by the directors 
under the threatened conditions. The public will 
suffer loss in the diminished safety and excellence 
of the structures and machines they obtain, and 
the engineering profession will be hampered in their 
work, in order that investors may reap a temporary 
benefit, and accountants secure a rich harvest. 
Though the directors of our engineering firms are 
not always practical engineers, they are at least 
under a moral, and frequently a legal, responsi- 
bility for the work being executed in such a manner 
as to maintain the firm’s reputation, and conform 
to the minimum requirements of the specifications, 
but their future autocratic guides will labour under 
no such responsibilities, nor will they have the 
technical knowledge and training to enable them 
to understand the arguments and views of those 
who have to execute the work. And yet of the 
public whom they are to protect against financial 
loss at the risk of much greater dangers, Mr. 
Harold Brown, of the eminent firm of solicitors, 
Messrs. Linklater and Co., says: ‘‘Much of the 








outcry of creditors for publication is to avoid the 
necessity of taking those precautions which every 
prudent person ought to take before he gives 
credit.” 

We think we have sufficiently shown the im- 
portance to the engineering profession of the pro- 
posed legislation, and we hope the Department 
report and draft Bill will be carefully studied by 
our professional societies, so that they may protect 
the public against the prospect of security for 
dividends being combined with diminishing strength 
or efficacy of workmanship. As a final warning of 
the burdens imposed by paternal solicitude for 
companies’ welfare, we would quote the memorandum 
of Mr. J. 8. Purcell, C.B., the present Registrar 
of Joint Stock Companies. He says the cost of 
his office for the year 1894 was 2540/., whilst the 
fees collected amounted to 38,000I. ; that the new 
requirements would involve ‘‘a small increase of 
cost, perhaps some 400l. a year; this would, how- 
ever, be a mere bagatelle as compared with the 
increase of fees in respect of the further documents 
that would have to be filed.” Comment is needless, 





THE WEST OF ENGLAND TRAIN 
SERVIOE. 

DurineG the month of September last, it became 
known that the Great Western Railway Company 
had bought up the remaining 40 odd years of the 
lease of the Swindon refreshment-rooms. As is 
well understood, one of the covenants in this lease, 
which was granted in the early days of railways, 
made it obligatory on the Great Western Rail- 
way Company to stop every passenger train at 
Swindon for 10 minutes, at least, for refreshments, 
and though the company had made many efforts to 
rid themselves of the obligation, they had only 
been able to run the mail trains in each direction 
through Swindon with less than the regulation 10 
minutes’ stop. 

It, therefore, became apparent that with this re- 
striction removed, a substantial acceleration in the 
West of England trains could be made, but a leading 
Great Western official, when interviewed by one of 
our contemporaries, said there would, nevertheless, 
be no race, and his statement, in the light of the 
present train service, may be regarded as true. 

In October the Great Western Company ac: 
celerated several of the West of England expresses, 
and as the London and South-Western Railway 
Company made no response, it was thought that 
they had been taken by surprise, and would show 
the world what they could do in November. But 
November arrived, and they have done nothing, 
and evidently do not mean to, for their time- 
tables bore the legend, ‘‘ From November 1, 1895, 
to April 30, 1896.” 

In the meantime the Great Western Railway 
have been making still further improvements, and 
the new year has brought a further instalment, by 
which the west of England has profited slightly, 
though not nearly. to such a large extent as has 
long-neglected South Wales. Again, the Hamburg- 
American line of steamers have recently decided to 
make Plymouth their port of call on the homeward 
voyage, and the Great Western Company have 
shown their determination to make this new de- 
parture a success. The special boat train on 
November 27 ran up from Plymouth to Padding- 
ton, as chronicled in ENGINEERING of December 6 
last, in 4 hours 38 minutes, ie., at an average 
speed, inclusive of stops, of 53.3 miles an 
hour, and this brilliant performance was itself 
eclipsed on December 20 last, when the journey was 
performed in 4 hours 27 minutes, at a speed of 
55.5 miles an hour, inclusive of stops, of which there 
were on both occasions two, viz., at Exeter and 
Bristol. The Exeter stop could, if water-troughs 
were laid down and a coupled engine used to work 
the train from Plymouth to Bristol (a distance of 
128 miles 49 chains), be dispensed with, and the 
journey performed in 4} hours; and this fact 
suggests that the ‘‘ Cornishman,” which at present 
takes 5} hours over the same journey, could be 
accelerated either a quarter or half an hour. 

It will, therefore, be instructive to compare the 
service provided by the two companies to the chief 
points of competition, viz., Exeter and Plymouth. 
Dealing first with Exeter. The distances are, 
from Waterloo to Queen-street, 1714 miles, and 
from Paddington to St. David’s, 194 miles, or just 
224 miles further. A casual observer would, there- 
fore, hazard a guess that the London and South- 
Western Railway won by from 25 to 30 minutes, 
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but we find that they secure a brilliant triumph on 
the best down journey by four minutes, and are 
positively defeated by no less than 11 minutes on 
the up journey. The expresses of both companies 
stop about equally; the London and South- 
Western Company have certainly the worst 
gradients, although not bad enough to justify such 
results. 

Dealing with the actual trains, we find the Great 
Western Railway run six expresses (i.e, trains 
whose speed, inclusive of stops, is at least 40 miles 
an hour) in each direction between London and 
Exeter. They are the 9.0, 10.30, 11.35, and 
11.45 a.m, and the 1.20 and 3.0 p.m. ex Padding- 
ton, and the trains due at Paddington at 2.52, 
4 30, 6.25, 6.55, 8.25, and 10.0 p.m. The average 
speed of these down trains is 40.69, 50.60, 47.51, 
44.71, 44.90, and 44.71 miles per hour respectively, 
and of the up 45.29, 45 29, 43.33, 50.60, 45.11, and 
44,24 miles per hour respectively. 

The London and South-Western Railway run 
three down expresses, viz., the 11.0 a.m. and 1.0 
and 3.0 p M. ex Waterloo, whose average speed is 
42, 41.32, and 45.53 miles per hour respectively, 
while they run five up, viz., the 7.45 and 10.25 
A.M., 12.45, 4.15, and 6.0 p.m. from Exeter, whose 
average speed is 40.01, 41.49, 40.35, 42.24, and 
40.35 miles an hour respectively. 

Of secondary trains with a speed of from 35 to 
40 miles an hour the Great Western run two down 
(one other just fails to attain this limit of speed by 
1 minute) and three up; the London and South- 
Western Railway run three down and none up. 

The Great Western Railway, therefore, have 
between London and Exeter a total of 12 expresses 
and five fast trains (nearly six), and the London 
and South-Western Railway one of eight expresses 
and three fast trains. While the average time of 
12 Great Western Railway expresses is 4 hours 
16} minutes, that of eight London and South- 
Western Railway trains is 4 hours 6% minutes, or 
with fewer trains and with a mileage advantage 
of 224 miles they only show a gain of less than 10 
minutes. 

A curious fact about the London and South- 
Western Railway is that the best running is done 
where the gradients are worst. Let us take the 
three o’clock ex Waterloo. The 834 miles from 
Waterloo to Salisbury are covered in 106 minutes, 
or at the rate of 47.26 miles an hour. The next 
section, from Salisbury to Sherborne (343 miles), is 
run in 43 minutes at the average speed of 48.13 
miles an hour, and the section from Sherborne to 
Exeter (533 miles) is covered in 66 minutes at an 
average speed of 47.727 miles per hour. This latter 
is an especially meritorious performance. The 
gradients need not be specified here, as they have 
already been published in ENcInEERING (see vol. lv., 
page 393), but it may be mentioned that west of 
Salisbury they are much stiffer than east thereof. 

The striking way in which the London and 
South-Western Railway service has a tendency to 
deteriorate may be instanced by the following : 

November, 1895. April, 1891. 
Waterloo (dep.) 1 SH 2 40 


Exeter (arr. ) oe . 6.46 6.26 
Plymouth, North-road(arr.) 8.31 8.0 
In 1891 the train called at Basingstoke, Andover 
Junction, and Salisbury ticket platform, but in 1895 
it does not do so, but calls instead at Yeoford and 
Tavistock. The net result is one stop less and 11 
minutes longer on the road. 
Again ; 
November,-1895. April, 1891. 
Plymouth, North-road (dep.) 8.41 8.45 
Exeter (dep.) .. ve «- 10.25 10.25 
Waterloo (arr. ) 2.33 2.25 
Since 1891 this train calls regularly at Andover 
Junction, the net result being one extra stop, and 
12 minutes more on the road. 

To Plymouth we will take the trains of both com- 
panies to and from the first station at which they 
call, and the distances are : 

By Great Western Railway to North-road, 246 
miles ; to Mutley, 2453. 

y London and South-Western Railway to 
North-road, 230? miles. 

Here again the London and South-Western Rail- 
way have a substantial advantage from their shorter 
mileage, but they are badly beaten on both up and 
down journeys, viz., by 16 minutes on the best 
down, and no less than 31 minutes on the best 
up. While the Great Western Railway have one 
down express to North-road and three to Mutley 
(four in all) and cne up from North-road and four 





from Mutley (five in all), the London and South- 
Western Railway have two down and one up from 
North-road (one other up just missing being fast 
enough to be considered express). 

Between Exeter and Plymouth the gradients of 
both companies are very heavy, the Great Western 
Railway having to contend with 1 in 40. We need 
not deal with the Plymouth trains any further, as 
they are merely a continuation of those dealt with 
at Exeter, but we have made it amply clear that the 
London and South-Western Railway do not at all 
hold the position which they should, when we 
remember their shorter mileage and newly made 
double line into Plymouth. 

The Great Western Company have in recent 
years, like a giant refreshed with sleep, roused 
themselves to do many great things, but there are 
many more still to be done. It is quite in- 
explicable that the London and South-Western 
Company, whose ordinary stock stands higher 
than that of any other leading line, and of 
whose achievements at Southampton and Bourne- 
mouth we are constantly hearing, should allow 
themselves to be beaten in this remarkable 
manner to the two chief competitive points in the 
west. How much more crushing and overwhelming 
the defeat will undoubtedly be when the Great 
Western Railway deviation, vid the Berks and 
Hants line, Castle Cary and Athelney, is completed, 
we can readily appreciate, unless, Southampton and 
Bournemouth being now satisfied, the authorities 
turn their attention westwards; but this must be 
done at once, or the proverb of the horse and the 
stable door being closed too late will once more 
prove unpleasantly true. 

To recover the place to which the South-Western 
Company are by their position entitled, Exeter 
must be reached in not less than 3 hours 35 minutes, 
and Plymouth North-road in little over 5 hours, 
at least by not less than two trains in each direc- 
tion, and subjoined is the proposed timing : 
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Down. Arr. Dep. | 
|h,m. hb. m. | h.m. h.m. 
Waterloo .. —..| 0 0: Brissy’ =... -. 0 0 
Salisbury .. -.|141 146 | Mutley., 1/0 6/0 8 
Exeter (Queen-st.)| 3 35 3 39 | North-road_ (0 9 O11 
St. David’s| 3 42 3 44 | Devonport --1 O16 | O17 
Okehampton* ..| Slip | Okehampton ste ate SS 
Devonport --|5 1 5 8 | Exeter, St. David’s} 1 36 1 38 
North-road .|5 6 5 8!| ,, Queen-st. | 141 1 45 
Mutley ..  ..|5 9 511 /|Templecombe ..|Slipt 
Friary --| 6 20 Salisbury .. --| 333 | 338 
Vauxhall .. --| 514 5 16 


Waterloo... . | 5 20 





* Passengers for the North Cornwall line and for intermediate 
stations to travel by slip coach to Okehampton. 

t Slip at Templecombe for Somerset and Dorset line. 

The above times were sketched out before the 
runs of the Hamburg-American boat train specials, 
to which reference has been made, had been per- 
formed. The latter trains were not heavy, the 
weight of the first being 121 tons, which is, of 
course, somewhat lighter than an ordinary West of 
England express. It is, however, quite clear that 
the Great Western Railway have a large margin of 
time in hand with even the ‘‘ Cornishman ” between 
London and Plymouth, and that something quite 
half an hour better than even the above between 
Waterloo and Plymouth will be necessary, if the 
South-Western mean to maintain the advantage to 
which their shorter route clearly entitles them, and 
no doubt this could be done with light trains, but 
whether with trains as heavy as most of those at 
present running seems very doubtful, unless ‘‘ pilots” 
were very freely used. 

The Great Western Railway have carried the 
practice of slipping coaches to perfection, and by 
this means much valuable time is saved, and ‘‘ set 
down” stops avoided. This is well exemplified by 
the number of slip coaches detached at Reading. 
The practice exists to a small degree on the London 
and South-Western Railway, and may be with 
great advantage extended. 

In conclusion, it may be safely said that Mr. 
Drummond, the newly-appointed locomotive super- 
intendent of the London’ and South - Western 
Railway, can, if the magnificent work of the Cale- 
donian engines be any guide, be safely relied on to 
see that, when next summer, as it is hoped will be 
the case, an acceleration to Exeter and Plymouth 
takes place, it will not be the fault of the locomo- 
tives that the London and South-Western Company 
do not hold their place. 

Finally, there is no necessity for a race, but the 
London and South-Western Railway are entitled 


to a very substantial advantage both to Exeter and 








Plymouth, by reason of their shorter mileage, and 
they should insist upon having and enjoying it. 
The race to Scotland has shown that improved 
facilities area wonderful incentive to make — 
travel who would not otherwise do so, and it is 
only reasonable to suppose that improved trains to 
and from the west would have the same effect. 





SIR EDWARD J. HARLAND. 

Wir the death of Sir Edward J. Harland this 
country loses a ship designer who for close on 25 
years has stood in the very forefront of his calling. 
A Yorkshireman by birth, and of Yorkshire parent- 
age, he has fully sustained the traditions of his 
native shire by a life’s work, not very long as 
reckoned by time, but far beyond the allotted span 
if measure be taken by the good work accomplished. 
He was the chief agent in building up a great 
industry in the north of Ireland ; but perhaps his 
principal claim to gratitude springs from what he 
did in shortening the duration of the Atlantic 
passage, reducing so greatly its terrors to some, 
and adding to its pleasures for those who do not 
find it so trying an ordeal to go down to the sea in 
ships. 


Sir Edward Harland died shortly after midnight ~ 


on December 23, at Glenfarne Hall, County 
Leitrim, a house he has rented for a number of 
years past. With the exception of a slight cold, he 
had not been ill or in any way depressed in spirits 
previous to the time he was seized with the attack 
of heart disease which so speedily proved fatal. 
He had dined with his family at eight o’clock and 
had retired to his bedroom at eleven, Lady Har- 
land being with him. He had only time to say 
he was fainting, and that it was useless to send for 
a doctor, before he became speechless, and upon a 
medical man arriving he was found to have passed 
away. 

Some will think Sir Edward Harland was happy 
in his death, but whatever may be our philo- 
sophy in that respect, one can see no reason to 
doubt he was happy in his life. From the first 


days of his apprenticeship, and even before that — 


in his schoolboy life—of which we have so plea- 
sant a picture from his own pen—he was a fortunate 
man. Perhaps the happiest part of his good for- 
tune was that he owed it all to his sterling quali- 
ties ; to hard work well directed, to the combina- 
tion of integrity, courage, and shrewdness which 
is the characteristic of his native soil. 

Edward J. Harland was born at Scarborough in 
May, 1831, where his father was a well-known 
medical practitioner and occupied a position of 
importance. He was also an enthusiastic amateur 
mechanic, devoting a good deal of time and money 
to engineering problems. He and Sir George 
Cayley jointly employed a skilled mechanic, and 
in 1827 Dr. Harland invented and patented a 
steam carriage, a working model of which was made, 
and, we believe, ran very successfully. He even 
got so far in the full-sized vehicle as to construct 
the engines, the wheels, and a part of the boiler, 
and these Sir Edward fortunately preserved. 
It was, however, not only from his father that 
Sir Edward inherited mechanical ability, 
for his mother also had a love for ‘‘ making 
things,” so that the nursery under her direc- 
tion became a miniature workshop, with the 
children as artisans. Sir Edward, in a chapter he 
contributed to Smiles’ ‘‘ Men of Invention and In- 
dustry,” has given us a very charming picture of 
these early days, and there can be little doubt that 
they did much to shape his life’s course. This was 
very noticeable when the time came to settle his 
career in life. His father wished him to be a 
lawyer ; a strange thing for one so bitten with the 
fascination of mechanics. The boy held out for 
the engineer's career, and he was accordingly 
apprenticed to Robert Stephenson and Co., at 

ewcastle, his father getting him into the works 
owing to his acquaintanceship with George Stephen- 
son. This was on his 15th birthday, and for four 

ears he was in the shops. During the last year of 
is apprenticeship he was in the drawing office. 

In May, 1851, he reached the age of 20 and the 
end of his five years’ apprenticeship. He was at 
once taken on as a journeyman at 20s. a week 
wages. Business, however, was not brisk at the 
Stephensons’ at that time, the firm even taking a 
contract for navvies’ barrows, in order to keep 
things moving. Young Harland had, however, an 
opportunity of seeing some good work, among other 
things the High-Level Bridge over the Tyne being 
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erected while he was at the works. As is well 
known, Robert Stephenson was the engineer to 
this bridge. Some caissons for Keyham Dockyard 
were also designed in the office whilst Edward 
Harland was a draughtsman, and he was employed 
to assist in setting out the curves, it being con- 
sidered that a familiarity with ship-shaped forms, 
which he had acquired during his frequent visits to 
the shipyards of his native place, would be useful. 
Sir Edward has since told us that when engaged 
on this work, he hit upon the idea of using, in place 
of curves cut out in thin wood, “ thin tapered 
laths of lancewood, and weights of particular form 
with steel claws and knife-edges attached, so as to 
hold the lath tightly down to the paper.” Whether 
Edward Harland first originated the use of splines, 
which are now so universal, we cannot say, but 
there is no doubt the idea was new so far as he 
was concerned. 

Work being scarce, and young Harland not being 
of the stuff to stay where things were not stirring, 
he abandoned his 20s. per week and travelled up 
to London, where he spent what must have been 
a glorious two months at the Great Exhibition of 
1851, chiefly in the machinery annexe. After this 
he went back to his home at Scarborough, and from 
thence, with a letter of introduction to J. and G. 
Thomson in his pocket, to Glasgow. The now 
great Clydebank firm of shipbuilders were then 
only makers of engines, but they immediately took 
young Harland on at his former wage of 20s. per 
week ; and very good pay in those frugal days for 
a young fellow just turned twenty. Some time 
after he had joined the staff, Thomson’s started 
building vessels, and an experienced naval draughts- 
man being engaged, Harland was told off to assist 
him. After a while the draughtsman left, and Mr. 
Harland, as he doubtless became at this time, was 
appointed head draughtsman, his salary remaining 
at the former figure of 20s. a week. 

This must have been about 1852 or not later 
than 1853, and it will give an idea of the state 
of the science of naval architecture as practised 
at that time if we quote the following from Sir 
Edward’s own writing: ‘‘ My early efforts in ship 
designing at Stephenson’s [although it does not 
appear he did ship draughting then] were further 
developed and matured at Thomson’s on the Clyde. 
Models and drawings were more carefully worked 
out on the j-in. rule than heretofore. The stern 
frames were laid off and put up at once correctly, 
which before had been first shaped by full-sized 
wooden models. I also contrived a mode of 
quickly and correctly laying off the frame lines 
on a model by laying it on a plane surface, 
and then, with a rectangular block traversing it— 
a pencil in a suitable holder being readily applied 
over the curved surface. This method is now in 
general use.” 

Mr. Harland did not stay very long at Thom- 
son’s, for in the later part of 1853, through the in- 
troduction of his first employers, be became manager 
to the shipyard of Thomas Toward on the Tyne. 
Mr. Toward was in ill-health at the time, and had to 
spend his winter abroad, so that the young manager 
for a time had the whole charge of the yard on his 
shoulders. He did not remain on the east coast 
very long, but the next change he made was to be 
the last of his life. In 1854 he saw an advertise- 
ment inquiring for a manager to take charge of a 
shipyard in Ireland. To this he replied, with the 
result that at the end of that year he commenced his 
connection with the establishment that subse- 
quently became his own property, and of which he 
was chief at the time of his death. The firm with 
which Mr. Harland became connected was Robert 
Hickson and Co. The yard was at ()ueen’s Island, 
which was then actually an island, and was held 
on lease from the Belfast Harbour Commissioners. 
It is curious that Sir Edward Harland’s earliest 
work in Belfast was hampered by labour troubles, 
and that at the time of his death the firm were in 
the midst of one of the most important disturbances 
of this nature that has ever agitated the shipbuild- 
ing world. It appears that Mr. Harland succeeded 
a manager who had been summarily dismissed, and 
who had been far too indulgent to the workmen, 
both in the matter c’ paying too highly and in 
passing inferior work. ‘The first object of the new 
manager, accustomed to the sterner methods of the 
Clyde and Tyne, was to put down these abuses, and 
naturally he raised a whirlwind. There was a 
strike and the usual struggle for mastery. Mr. 
Harland brought over fresh hands, only for them 
to be intimidated or cajoled into going back again. 





In the meantime the old manager had commenced 
building in a yard on the other bank of the river, 
and for a time things appeared bad for the firm 
and its new manager. Gradually, however, a 
number of workmen were got together who were 
not to be influenced, and work was resumed. As 
Sir Edward has since said, he had mounted a restive 
horse, and was determined to ride him to the stable. 
But though the new manager won in his fight with 
the men, he was unable to save the firm from the 
results of previous bad management, so that an 
arrangement had to be made with the creditors, 
an event that doubtless was inevitable, whether 
there had been a strike or not. 

With a fresh start, orders were obtained both for 
steamers and sailing ships, some wrecked ships 
were salved, and, above all, money was made for 
the proprietors. Having piloted the business into 
smooth waters, Mr. Harland thought he would like 
to make a start on his own account. But Mr. 
Hickson fully appreciated the qualities of his 
manager, and when he heard he was likely to be 
left on his own resources again, plainly told his 
representative that he would not attempt to run the 
business without his help. The final result was 
that Mr. Harland purchased the business through 
the assistance of his friend Mr. Schwabe, of Liver- 
pool, and thus commenced his long and prosperous 
career as a shipbuilder on his own account. 

There was, acting as assistant to Mr. Harland at 
this time, a nephew of Mr. Schwabe who very 
early displayed great business tact and capability. 
Shortly after Mr. Harland started building for 
himself, he found no lack of orders, and he soon 
saw that it was necessary to have some one who 
could take charge of affairs when he was absent. 
Mr. Schwabe’s nephew was the very man, and his 
chief was quick to see his ability, so that he soon 
after became partner, and the now world-renowned 
firm of Harland and Wolff wasformed. Mr. G. W. 
Wolff happily still survives, and is at present 
member of Parliament for North Belfast. To his 
general tact and financial ability no small part of 
the success of the Queen’s Island yard is due. 

The earliest of Mr. Harland’s customers were the 
important firm of J. Bibby, Sons, and Co., of 
Liverpoo], an introduction to whom Mr. Harland 
owed to his early friend Mr. Schwabe. Mr. Har- 
land when in Glasgow had endeavoured to assist 
Mr. James Bibby in the purchase of a steamer, and 
this appears to have been remembered, for Messrs. 
Bibby entrusted the young shipbuilder with what 
was certainly a considerable order, for he was 
instructed to build three screw steamers each 270 ft. 
long. It was in consequence of getting this order 
that Mr. Harland invited Mr. Wolff to join him in 
business. Mr. Wolff had served his apprenticeship 
with Joseph Whitworth and Co., of Manchester, 
and was then away in the Mediterranean as engi- 
neer of a steamer. The three steamers mentioned 
were the Venetian, Sicilian, and Syrian, 270 ft. long, 
34 ft. wide, and 22ft. 9in. depth of hold. The 
late Sir Edward Harland’s predilection for long 
ships is well known, and this was a conviction 
of his earliest days. It would seem from his own 
account that a steamer built on the Clyde and 
engined by Thomson’s first suggested to him the 
desirability of length. This vessel was 235 ft. 
long by 29 ft. beam, proportions which were 
looked on as extreme by the authorities of 
the day, and there were many sinister pre- 
dictions as to what would be the result if 
she was caught at sea in bad weather. Young 
Harland had not these misgivings, and to him the 
vessel seemed so much a success that he deter- 
mined to follow her design if he ever had a free 
hand. His time had nowcome. Nevertheless, he 
thought it prudent with the first order he received 
from the Bibbys, to say nothing about his advanced 
views, but to stick to the prescribed dimensions. 
When a repetition of the work was required, how- 
ever, he ventured to suggest a greater proportionate 
length, the proposed dimensions he put forward 
being: Length, 310 ft. ; breadth, 34 ft. ; and depth, 
24 ft.9in. Mr. Harland’s idea was to obtain lon- 
gitudinal strength by utilising the whole structure 
of the vessel in a way that had not then been 
generally considered advisable to so full an extent. 
By making the upper decks entirely of iron, he had 
‘“a box girder of immensely increased strength,” to 
use his own words, and he further tells us that this 
was the first iron steamer so constructed. The new 
vessels had four pole masts and no yards, the aim 
being to reduce the complement of men by using 
all fore-and-aft sails. To the same end arrange- 


ments were made for taking leads to the cargo 
winches for heavy pulls. 

This appears to have been about the year 1862, 
or just 11 years after he visited London as a youth 
just out of his time, in order to add to his engi- 
neering knowledge by studying the wonders at the 
Great Exhibition. 

The new ships were foredoomed to failure by the 
maritime quidnuncs before ever they sailed. ‘‘She 
may get out of the Mersey,” said the old salts at 
Liverpool, ‘*but she will never get back again.” 
It was said the vessels would roll over and over in 
an Atlantic sea if it caught them on the beam. If 
it met them end on, they would break in two. It 
is hardly necessary to say that the predictions were 
never fulfilled. The two ships—we believe their 
names were the Grecian and Italian—made many 
prosperous voyages to and from the Mediterranean, 
and the owners were quite satisfied that they gave 
‘*superior strength, speed, and accommodation ” as 
compared to craft of more usual proportions. 
Perhaps the best proof of this conviction on Messrs. 
Bibby’s part was that they soon after sent Messrs. 
Harland and Wolff an order for three more ships, 
which were 20 ft. longer than the last, but no 
wider. These were the Egyptian, Dalmatian, and 
Arabian. They and their sisters were known as 
‘* Bibby’s coflins,” a title they never did anything 
to merit. Another vessel for the same owners 
built by the firm was the Persian. She was 
360 ft. long, 34 ft. wide, and 24 ft. 9in. depth of 
hold. 

In the Persian was introduced another feature 
which has become associated with the ships de- 
signed by Sir Edward Harland. This vessel was 
for the Mediterranean trade, and one of the chief 
ports at that time was Venice. The approach, 
however, was difficult and the harbour not com- 
modious, so that only comparatively short and 
handy ships could use it. The Persian was, how- 
ever, 90 ft. longer than any vessel at that time 
entering the port, and in order tu give the neces- 
sary quickness on the helm the forefoot was cut 
away, 8o as to reduce the resistance to turning, and 
throw the point on which the ship pivoted under 
the influence of the helm nearer the centre of 
length ; also very powerful steering gear was placed 
amidships. In order that the longer vessels 
might have room to swing in harbour, and not 
occupy too much quay space, the old overhanging 
bow, with its bowsprit and jibboom, was done away 
with, and the vertical stem, without bowsprit, 
was substituted. The change did not add to the 
beauty of the model, and one can easily understand 
the disgust of many of the old salts at such an in- 
novation. It should be stated, however, that the 
form was not new, the straight stem having been 
adopted previously in vessels of the Collins line. 
In the Persian, the iron decks and iron bulwarks 
with iron rails were found of advantage. The 
decks would remain tight without caulking, and, 
indeed, it was about this time that Mr. Harland 
found the difficulty that accompanied any attempt 
to combine wood and iron in the structure, owing 
to the different manner in which the two materials 
are affected by heat and moisture. For this reason 
he introduced the custom of filling the spaces be- 
tween the frames with Portland cement, and of 
covering plating with cement or cement and tiles. 

It is a curious fact, and one worth mentioning, 
that about this time Read’s Tiber, the vessel of 
supposed dangerous length, that had set young 
Harland thinking about dimensions, should have 
been handed over to the Belfast firm to lengthen, 
she being by that time considered too short, so 
that 39 ft. were put into her, and at the same time 
an iron deck was added. The Cunard Company, 
which was so soon to find a serious rival in the 
vessels built at the Queen’s Island yard, sent 
several of their ships to be brought to more 
fashionable proportions. Among these were the 
Hecla, Olympus, Atlas, and Marathon, each of 
which had 63 ft. inserted amidships. In fact, the 
long ship principle was now fairly launched, owners 
and builders everywhere were falling in with the 
modern notion, and the Belfast yard at this era was 
full of long ships being built or short ships being 
made longer. 

No doubt, in some cases elsewhere, longitudinal 
extension was carried to undesirable lengths. Sir 
Edward never held that a long ship was a dry ship, 
but he maintained that the dimensions he proposed 
were never unsafe. That, doubtless, was true enough 





with vessels so honestly built and carefully designed 
as the Queen’s Island craft, but solid water on deck 
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is only harmless so long as it runs off again at the 
sides. If it get below, the safety of the vessel is 
seriously jeopardised. Object lessons of this nature 
have unhappily not been wanting in the past. 

At the time to which we have brought our 
account the Suez Canal had been opened, and 
Messrs. Bibby gave the Belfast yard an order for 
three more steamers, which were to be 390 ft. long 
by 37 ft. wide, These were the Istrian, Iberian, 
and Illyrian. They went to sea in 1868, and were 
soon followed by three more ships, the Bavarian, 
Bohemian, and Bulgarian, which were the same 
width, but were 10 ft. longer. These were first 
put on the Mediterranean trade, but afterwards ran 
between Liverpool and Boston with emigrants and 
cattle. Other vessels ordered by this firm brought 
the number built by Harland and Wolff up to 20 ; 
and in all these, said Sir Edward, ‘‘ there was not 
one sign of weakness.” 

By the boldness of his designs and by the success 
of his vessels wherever they went, Mr. Harland 
had by this time made for himself a reputation as a 
shipbuilder, honoured throughout the circles of 
naval architecture and maritime commerce ; but a 
time was shortly to come when his name was to 
pass beyond the boundaries of his calling, and be 
known throughout the world. In the year 1867 
the management of the White Star Line of steamers 
was taken over by Mr. Thomas Henry Ismay. 
This enterprise was started more than 40 years ago, 
at the time of the rush to Australia which followed 
the discovery of gold in the colony. The vessels of 
the line were then sailing clippers, for the science of 
marine engineering was not at the time sufficiently 
advanced to enable steamers to be run to the Anti- 
podes, so that the mails were carried by sailing ships. 
Mr. Ismay’s first step was to substitute iron for woo 
in the construction of the vessels, and in 1869 the 
Oceanic Steam Navigation Company was formed by 
Mr. Ismay in conjunction with Mr. Imrie, the two 
having been fellow-apprentices. The constitution 
of this company was an event of the greatest im- 
portance in its influence on the fortunes of the 
Belfast firm. Money was freely obtained, the 
10001. shares of the new company being taken up 
readily, and it was determined to start with a fleet 
of six new steamers, which it was hoped would be 
superior to anything of the kind then existing. 
Mr. Imrie was a man full of hope and energy, and 
full of ideas. He was well acquainted with the 
shipbuilding yards of the day and those who con- 
ducted them; and it was not long before he made up 
his mind where he could find the most help in carry- 
ing out his plans ; where there was a shipbuilding 
establishment not hampered by outworn precedent ; 
where he would find readiest co-operation in that 
great step forward it was his ambition tomake, As 
a result, an order for the six vessels was placed with 
Messrs. Harland and Wolff. They were to be 
capable of carrying heavy cargo and a full comple- 
ment of cabin and steerage passengers between 
Liverpool and New York, whilst the speed was to 
be equal, if not superior, to that of the powerful 
Cunard ships and their rivals of the Inman Line. 

How well these instructions were carried out will 
be within the memory of most of our readers. Mr. 
Harland determined that the ships should be of 
great length, and the other characteristic features of 
his practice, the success of which had been now well 


proved by previous experience, were to be followed, | p 


whilst all improvements in detail which ingenuity 
could suggest and example dictate were to be in- 
corporated in the design. The first ship built was 
the Oceanic, launched in August, 1870, now over 
25 years ago. This vessel was 400 ft. long on the 
keel, 41 ft. wide, and 31 ft. deep. Her gross ton- 
nage was 3807, and her horse-power 2000 indicated. 
The designers wanted the best and most economical 
engine then constructed, a point not so easily settled 
a quarter of a century ago asit is in the present day. 
About that time John Elder and Co. had made great 
strides with the compound engine for paddle- wheel 
vessels for the Pacific Company, and had also 
applied it for screw propulsion with a measure of 
success, perhaps suflicient to satisfy those who were 
well acquainted with the principles of engineering 
involved, and the facts ascertained by experience, 
but not sufficiently conclusive to the less well- 
informed. At least, that was the opinion of the 
builders and owners of the proposed vessels ; and 
it was determined to get perfectly trustworthy in- 
formation at first hand. For this reason Mr. 
Alexander Wilson, a young engineer and a brother 
of Mr. Walter H. Wilson, who was then employed 


part in its management, was commissioned to make 
a number of voyages in vessels having the best 
examples of compound engines. The result of his 
investigations was that the Oceanic was fitted with 
two compound vertical surface-condensing engines 
with tandem cylinders, the diameters being 29 in. 
for the high-pressure cylinders, 78 in. for the low- 
pressure. The stroke, which was 5 ft., was at that 
time considered excessive. The boilers were of 
the return-tube type, and were oval. These engines 
and those for two other of the vessels—the Ger- 
manic and Britannic—were constructed by Maud- 
slay, Sons, and Field, of London ; George Forester 
and Co., of Liverpool, making those for the remain- 
ing three of the six ships. 

The Oceanic was a four-masted ship, with yards 
on her two foremost masts, and with a single 
funnel. She had, of course, the straight stem by 
this time characteristic of the ships launched from 
the Queen’s Island yard. A cherished tradition, 
dating from the days of the Crusades, and probably 
earlier—and which still holds sway in the Royal 
Navy, in spite of all inconveniences—was broken 
down in these vessels, for the first-class accommo- 
dation was placed in the centre part of the vessel ; 
the comfort of the passengers being thus greatly 
increased. Another new feature was that the 
chief saloon extended from side to side, being lit 
by ports through either side of the ship. A large 
smoking-room was added, so that smokers were 
not, as of old, penned up in a little cabin, or 
drenched with spray and rain in bad weather. 
There was a fine promenade deck over the saloon, 
which was made accessible in all weathers. Elec- 
tric bells—quite a surprising feature at that time 
—were fitted, and gas was manufactured on board 


d | for illuminating purposes. In fact, the comfort and 


convenience of passengers was studied. Perhaps 
the most agreeable surprise in those days for the 
accustomed voyager was to find he was no longer 
considered a necessary but tiresome adjunct to the 
economy of a line of steamships: a being to be 
treated with draconian severity by those set in 
authority over him, which included all permanently 
attached to the vessel. We remember the remark 
of a gentleman who made a voyage to New York a 
short time previously to the White Star vessels 
commencing their trips. He said ‘‘it was like 
going to school again, but with much stricter 
masters, and no chance of going out of bounds.” 

It was truly said by Sir Edward Harland that 
Mr. Ismay thought of the comfort of his passengers. 
He made the first trip across in the Oceanic, which 
took place in March, 1871, Captain, afterwards Sir 
Digby, Murray being master. ‘‘ Severe weather was 
encountered, but a splendid voyage was made, the 
speed,’ according to Sir Edward, ‘‘ being a knot 
faster than had up to then been accomplished across 
the Atlantic. The motion of the ship was easy, and 
there was no indication of straining even in the 
worst weather.” 

The history of the White Star Line is so inti- 
mately bound up with the career of Sir Edward 
Harland that it is difficult to tell of one without 
including both. By the performance of the 
Oceanic, the success of Sir Edward Harland’s 
career was assured, and one feels in writing an 
account of his professional life that there is little 
left to be said, in spite of the fact that the greater 
art of his work then lay before him. In 1871 
the Baltic, Republic, Adriatic, and Celtic were 
added to the White Star fleet, as well as the 
Asiatic, Tropic, Gaelic, and Belgic, vessels which 
were afterwards sold. The Adriatic and Baltic 
were 37 ft. 6 in. longer than the Oceanic, and a 
little sharper. In 1874-75 were added the Britannic 
and Germanic, in which the length was still further 
increased to 455 ft., and the width to 45 ft., the 
latter vessel having engines which gave off 6500 indi- 
cated horse-power. In the Britannic a very bold de- 
parture was made in the machinery, the propeller 
shaft being arranged with a universal joint, so that 
the propeller could be raised or lowered. The 
object was to enable the vessel to cross the shallow 
places near land, whilst the propeller was given 
ample immersion in deep water to prevent racing 
in rough weather. The device succeeded so far as 
the object it was designed for was concerned, an 
increased speed on the voyage being obtained, but 
the additional vibration set up was sufficient to pre- 
vent its use being continued. Following these 
ships came the Arabic, Coptic, Ionic, Doric, Gaelic, 
and Belgic (the last two to replace other ships 
of the same names), as well as the Cufic and Runic. 


with moderate saloon accommodation, and large 
space for emigrants. The ships were, of course, 
not all for the Atlantic trade, for the White Star 
flag is flown all over the world. 

We have now come in our account to the begin- 
ning of the present decade, when the crowning work 
of the great Belfast firm was accomplished in the 
building of the Majestic and Teutonic, which were 
at the time of their construction the largest and 
noblest mercantile vessels in the world. We have 
within comparatively recent times described these 
ships so fully we need give no'full account of them 
here.* They are each 582 ft. long by 57 ft. 8 in. 
beam and 39 ft. 4in. deep, the gross tonnage being 
10,000. They are twin-screw vessels, the blades of 
the propellers overlapping the centre line of the ship 
through screw apertures formed for the purpose. 
The engines are of the triple-compound type, the 
legend power being 18,000 indicated horse-power. 

We fear our catalogue of the ships built by the 
Belfast firm is becoming monotonous, and we will 
briefly refer to some of the chief White Star 
vessels since built. In 1891 and 1892 the cargo 
and live-stock steamers Nomadic, Tauric, and 
Bovic were launched. In 1893 came the Gothic, a 
twin-screw passenger steamer trading to New Zea- 
land, and finally we have the Civic and Georgic, 
twin screw cargo and live-stock steamers for the 
New York trade, and this brings us up to the 
present time. It may be added that the Baltic, 
Republic, Arabic, Celtic, and Runic have been sold 
out of the White Star fleet. At the present time 
the White Star fleet consists of 18 large steam- 
ships and their steam tenders, which aggregate 
110,000 tons. ; 

It would be inappropriate to give any account of 
the ships built by Messrs. Harland and Wolff for 
the White Star Line, without making some refer- 
ence to the half sporting, half commercial, efforts 
at ‘‘ record-breaking” which the Oceanic may be 
said to have inaugurated. Previously to the advent 
of that vessel, the Cunard and Inman Lines were 
going easily, the opposition of the Collins Line, 
which appeared to be so serious at one time, having 
collapsed. About a day was taken off the usual 
duration of the Atlantic passage as a result of the 
Oceanic and her consorts beginning to run. In 
1877 the Britannic steamed from Queenstown to 
New York in 7 days 10 hours and 50 minutes, 
which was three hours better than had then been 
done. Since then, of course, the voyage has re- 
peatedly been run in much shorter time, but for 
long the White Star boats held the record, and, 
what is more noteworthy, they have continued fast 
steamers to the last. The Oceanic made her sixty- 
second voyage in October, 1889, steaming from 
Yokohama to San Francisco in 13 days 14 hours 
4 minutes ; then ‘‘the fastest on record” across 
the Pacific. In September, 1891, the Britannic 
beat her former record by crossing from New 
York to Queenstown in 7 days 6 hours 52 minutes. 
The Germanic in 1891 also made the passage in 
rather less than an hour greater time. The ships 
were then 18 years old, and had then their original 
machinery, but the Germanic has since been re- 
engined, and in July last crossed in 6 days 23 hours 
45 minutes. For about 11 years—from 1873 to 
1884—the ships built at the Belfast yard were the 
champions of the Atlantic. Turning to the larger 
and more recent ships, the Majestic and Teutonic, 
we find them alternately holding the premier posi- 
tion for speed, the Majestic showing in the end 
a superiority by a small margin, making the pas- 
sage from (Jueenstown to New York in 5 hours 
20 minutes 22 seconds, or at a speed of 20.41 
knots. This was then ‘‘the fastest on record,” 
but the time has since been beaten. 

Although the ships built for the White Star Line 
at Belfast would in themselves have been sufficient 
to keep a fairly extensive shipyard employed, 
Messrs. Harland and Wolff have, it is needless to 
say, done a vast quantity of work for other owners. 
Glancing through our lists for the last three years, 
we find the firm in 1892 constructing 68,614 gross 
tons register of shipping, amongst the vessels being 
two large sailing ships, one of over 3000 tons. In 
1893 the total reached 65,660 tons ; in 1894, 65,448 
tons, almost the same figure ; and in 1895, 58,093 
tons ; the latter total being made up by only seven 
vessels, most of them over 8000 tons. In 1893 
and 1894 the Belfast firm headed the list for ton- 
nage, and last year they stood second. At the 








by the firm, and at the present day takes a leading 


Some of these vessels were large cargo steamers, 


* See ENGINEERING, vol. xlvii. e 80 1. xlviii, 
page 148, and vol, I. page 722, tas ey ae 
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present time they have in hand in the Pennsyl- 
vania the largest cargo ship ever constructed. 

Sir Edward Harland was so well known as a 
naval architect, that one is apt to forget he was 
originally a mechanical engineer; and, indeed, 
the work of his life was mainly in ship design. One 
of the chief features in his character—and one 
that had undoubtedly been fostered by his early 
training—was the aversion he had for anything 
approaching slovenliness in work. In his ships 
nothing but the best would do. It was useless 
to say, ‘‘ This is good enough,” or ‘‘ This is as 
good work as most other people's ;” if the work 
were not beyond reproach it was condemned. 
Throughout his career this characteristic stood 
Sir Edward in good stead. In early days we 
see the Bibbys trusting him entirely, and it is 
well known that with all the vast amount of busi- 
ness done with the White Star Line, there has never 
been a specification nor a fixed price. Sir Edward 
Harland was emphatically a man to be trusted, for 
he could not do indifferent work, and his personal 
characteristic has been transmuted into a fixed 
principle of the Belfast firm. For some years 
the (ueen’s Island establishment did not include 
engine works, for in those days the building of 
ships and the construction of engines were more 
exclusively separate trades. In 1880, however, 
a large additional piece of land was acquired 
by his firm, and engine shops were erected, 
since which time marine engines have been con- 
structed on the works. At that time the whole 
establishment covered an area of 40 acres, and 
there were 10 building slips, capable of taking 
vessels of the largest size. Turning to our records, 
we find that engines aggregating 37,550 indicated 
horse-power were turned out in 1892. _ In 1893 the 
total had risen to 41,640 indicated horse-power. In 
1894 there was a slight increase, the figure being 
41,800 indicated horse-power, whilst last year there 
was a decline to 36,500 indicated horse-power. 
With one exception, all these were powerful triple- 
compound engines for important vessels. 

Of Sir Edward Harland’s public life we do not pro- 
pose to speak in detail, as being out of our special 
province ; and, indeed, his work as a shipbuilder 
so entirely overshadows his career in Parliament and 
in municipal life, that there is not need to say any- 
thing respecting the latter to add to his fame. He 
became a commissioner of the Belfast Harbour 
Board in 1870, but shortly after resigned, owing to 
pressure of business. Some time after he joined 
again, and ultimately became chairman of the 
Trust, and important works were carried out under 
his leadership. In 1887 he retired from the board. 
He was Mayor of Belfast, and entertained the 
Prince and Princess of Wales when their Royal 
Highnesses visited the city. Shortly after he was 
made a baronet. In 1889 Sir Edward was returned 
without a contest as Conservative member for North 
Belfast, and he was again returned in 1892 and 
1895, so that a vacancy is created by his lamented 
death. Sir Edward often spoke in the House when 
matters connected with ships and shipbuilding were 
under discussion ; otherwise he was seldom heard. 
On a different footing stands his work in connec- 
tion with the Bulkheads Commission, and the posi- 
tion he took in that matter will be fresh in the 
minds of our readers. In 1887 he was High 
Sheriff for County Down, and was a justice of the 
peace. He was married in 1860 to Rosa Matilda, 
daughter of the late Mr. Thomas Wann, of Belfast, 
of whose assistance and devotion in helping him to 
tight the battle of life he has spoken in manful and 
affectionate terms in the short autobiographical 
sketch he wrote for Dr. Smiles’s work. There 
were no children of the marriage, but two brothers 
and a married sister survive him. 

In social and business intercourse Sir Edward 
Harland’s character was plainly to be seen. He 
has been described as over-reserved and distant in 
his manner. The fact was Sir Edward Harland 
could not stand being bored. His whole life had 
been occupied with great issues, and he had no 
patience to spare for — who attempted to 
occupy his time with foolishness and trivialities. 
To those who had anything to say worth listening 
to, or would listen intelligently to things worth 
saying, he wasa delightful companion, sympathetic, 
genial, and without reserve or affectation of reti- 
cence, no matter to whom he might be speaking. 
That he was of hasty temperament can hardly be 
denied, and it was a fact he himself deplored far 
more than his friends ever had occasion todo. He 


had, however, a kindness of heart which a thousand 





times outweighed any quickness of temper. The 
heat of the moment past, his generous spirit 
prompted him to make instant reparation, and there 
was no trouble he would not take to make amends 
for a hasty word. 

For some time past Sir Edward Harland had 
ceased to take an active part in the management 
of the firm, the details of this important business 
being carried out chiefly by Mr. W. H. Wilson and 
Mr. W. J. Pirrie; with how much success the 
returns of work done which we have quoted bear 
testimony. 





NOTES. 
GRanpd TRUNK VICISSITUDES. 

Tue Grand Trunk Railway Company of Canada 
has recently passed under a new régime, but little, 
if any, change has been established at present ia 
the general position of the undertaking. The 
working expenses for the half-year ending June 30, 
1895, come out at 70.84 per cent., as compared with 
72.31 per cent. in the corresponding period of 1894. 
The net revenue for the first half of this year did 
not, however, exceed 569,923/., as compared with 
558,3041. in the corresponding period of 1894, a de- 
cline of 42,782/. having occurred in the receipts 
from passengers and goods. The aggregate distance 
run by trains was reduced in the first half of this 
year to 8,068,263 miles, as compared with 8,678,088 
miles in the first half of 1894. But for this reduc- 
tion in train mileage, the outcome of the past 
half - year’s working would, no doubt, have 
been even more unfavourable than it actually 
was. The work of double-tracking the system 
appears to have been deferred to more propitious 
times, the outlay under this head during the past 
six months having been only 1406/. Wooden 
bridges are still being replaced, however, by iron 
and stone structures, while s»me bridges have 
been strengthened. The expenditure made for 
these purposes in the first half of this year was 
11,923/. The principal item of expenditure on 
capital account in the first half of this year was 
47,984/., devoted to the Union station at Toronto. 
The length of line worked by the Grand Trunk at 
the close of June, 1895, was 3506 miles ; the length 
of second track was 404} miles ; and the length of 
sidings, 710? miles ; making an aggregate distance 
of track and sidings of 4621} miles. Of thia 
mileage, 4483 miles were laid with steel rails, and 
138} miles with iron rails. Of the 138} miles still 
laid with iron rails at the close of June, 1895, 1014 
miles were in sidings, so that the system may now 
be said to be practically steel-railed throughout. 
A deputation of the directors recently visited 
the company’s property, and has reportad favourably 
with respect to the material condition of the road 
east of the St. Clair, as well as of the rolling stock 
and workshops on that portion of the company’s 
system. This opinion did not, however, apply to 
the same extent to the permanent way of the lines 
controlled by the company in the United States 
west of the St. Clair, and special renewals are now 
in progress. The equipment of these controlled 
lines was also considered by the deputation to be 
insufficient in many respects, and the deputation 
felt it its duty to give orders for the construction 
of 1000 new 30-ton freight cars. The mechanical 
superintendent of the Grand Trunk, the Midland, 
the North-Western, and the Great Western divi- 
sions reports that in the first half of this year the 
expenditure for the repair and renewal of loco- 
motives, &c., was about the same as the average 
for the previous five corresponding half-years, 
except the first half of 1894, when it was excep- 
tionally low, owing to the closing of the works in 
consequence of the falling off in the traftic receipts. 
The superintendent adds that this closing of the 
works added to the number of engines waiting for 
and undergoing repairs, and that future additional 
expenditure will have to be incurred in order to 
overtake the arrears. 


Tuer Actua. Stresses oN BripGE MEMBERs. 

In an agp paper ‘‘ On the Life of Railroad 
Bridges,” recently read before the American 
Society of Civil Engineers, by Mr. J. E. Greiner, 
some particulars are given of the stresses arising in 
a number of bridges, under their present daily 
loads. Owing to the continued increase in the 
weights of engines and cars, the stresses are much 
higher than was anticipated by the designers of 
the structures in question. Yet, in most cases, they 
are carried without any marked sign of overstrain. 
Thus the pine timber used in trestles is strained 








up to from 10001b. to 1800 1b. per square inch, and 
shows no signs of deterioration after years of wear. 
In fact, experience shows that under railway traflic 
stresses of as much as 12001b. to 1500 Ib. on white 
and yellow pine respectively are safe and econo- 
mical. In metal bridges, Mr. Greiner notes that 
in the case of a bridge of 26 ft. span, constructed of 
three 50-lb. I-beams under each rail, the actual 
working stress was 16,400]b., although the live 
load was nearly nine times the dead. No indi- 
cations of overstrain were found on examination. 
It may be remarked, in this connection, that ordi- 
nary rails are in daily practice stressed to 8 or 9 
tons per squareinch. A deck-plate girder, of 20 ft. 
span, carryiog a dead load of 3001b. per foot, and 
a live load of 3420 lb., had an upper flange stress of 
17,2801b., and a lower flange stress of 19,6601b. 
per square inch. The bridge was in good condi- 
tion. In a Howe bridge of 84 ft. span the stress on 
the first panel rods was 20,5001b. per square inch, 


the ratio of 2. stress being .243. In a Warren 
max. stress 


truss bridge of 155 ft. span, the actual stress on 
the main ties was 19,200 lb. With these 
facts in view, in deciding whether a bridge should 
be replaced or not, the stresses under the 
actual loading should be calculated, and if the 
stresses do not exceed the following limits, Mr. 
Greiner considers that a new bridge will not be 
necessary, though, of course, much lower stresses 
should be used in preparing a new design. Timber 
beams free from loose or rotten knots, and in 
sound condition : 1600 lb. per square inch for white 
pine, and 1800 1b. for long-leaf yellow pine. Rolled 
I-beams in groups of two or three, well braced, 
and compression flange stiffened at intervals of 16 


times its width ; 13,000 (2 min 


* max, 
Plate girders efficiently stiffened: 11,000 
min. 


max, 


) lb. per square 


inch, 
¢ + 
min. 


1 + 
( max. 
Warren bridges the stresses on the tension members 


should not exceed 13,000 (1 + min. ) and in short 
max 


bar hangers 12,000 1b. per square inch. Inthe com- 
pression members, where the ratio of length to radius 
of gyration does not exceed 115 or 120, the stresses 


may be 12,250 (1 + — )-61 : . According 


to these rules the life of a bridge constructed under 
the Baltimore and Ohio specifications would be 
reached with an increase of some 80 to 90 per cent. 
on the designed loading. Of course the above 
stresses are to be allowed on main members only, 
as in many cases the bridge, though safe so far as 
these are concerned, would not carry the above in- 
crease in loading, owing to defects in minor details, 


) on compression flange, and 13,000 


) for tension flange. In Pratt and 


An Hyprautic Parapox. 


In our last issue we gave a short account of the 
ball nozzle, now being introduced into this country 
by the Anglo-American Ball Nozzle Company, of 52, 
Oxford-street, London. As there described, this 
nozzle consists of a narrow tube, terminating in a 
bell mouth. A ball filling the bell is sucked up 
towards the issuing stream when the water is turned 
on, instead of being expelled, as would not un- 
naturally be expected by most of those who are 
unacquainted with hydro-dynamics. As a matter 
of fact, the explanation is very simple. If a 
gauge is attached to the nozzle of a fire hose 
whilst at work in such a way that it measures the 
pressure at right angles to the stream lines, it will 
be found that this pressure is practically equal to 
that of the atmosphere. It is true that if the 
stream is allowed to impinge directly on to a plate a 
high pressure may be recorded, but the same thing 
would happen if a plate was put in front of a 
stream of bullets from a Maxim gun. The pressure 
transverse to the path of the bullets is simply that 
due to the atmosphere, and the same thing is true 
of a jet of water flowing freely through the air. 
Hence in the ball nozzle when the water escapes 
between the edge of the bell and the ball, its 
pressure there is simply that due to the atmo- 
sphere. It remains to be seen what the pressure is 
at the point where the jet enters the bell. We 
shall find that this is less than that of the atmo- 
sphere. Neglecting the small amount lost in fric- 
tion, it has to be noted that the same amount of 
energy is stored in 1 lb. of the water, both where 
it enters and where it leaves the bell. Work 
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may be stored in water, either in the shape of 
‘‘velocity head” or ‘‘ pressure head.” That is to 
say, the energy of a moving body of water is de- 
pendent on its velocity and on its pressure. The 
work stored in 1 lb. of such water is equal to 


G + ) ft.-Ib, 
29 


where v is the velocity of the 1 lb. of water at any 
part of its path and h is the corresponding pressure 
measured in feet of head. Suppose the water 
flows through a tapering frictionless pipe. Then, 
as the pipe contracts, the velocity must increase, 
as equal quantities of water pass each cross-section 
in a given time. Therefore the velocity head is 
increased. Hence, as no work has been added to 
the water in the meantime, its pressure head must 
be correspondingly reduced. Thus, generally, 
when water flows through a tapering pipe, the 
pressure is least where the velocity is greatest, and 
vice versa. Now, in the case of the ball nozzle, the. 
velocity is least at the edge of the bell and greatest 
at the bottom of the bell. Hence the pressure at 
the bottom of the bell is less than it is at the point 
of escape. But at the point of escape the pressure 
is equal to that of the atmosphere. Therefore at 
the bottom of the bell it is less than that of the 
atmosphere, and gradually increases from there 
until the point of escape is reached. Under these 
conditions it is easy to see that, if not too heavy, 
the ball will ba. pressed up against the issuing 
jet by the action of the external air. The action 
in question can be illustrated very simply in the 
following way: The left hand is opened flat, but 
with the fingers in contact with one another, and 
held palm downwards. There is then a crevice 
between the roots of the second and third fingers. 
A piece of paper, about 1} inches square, is then 
placed centrally under this crevice. On blowing 
through the crevice down on to the paper it will be 
found that it clings against the fingers, instead of 
being blown away. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 18. 

Tue American iron market is very quiet in all parts. 
Production continues at its highest point in crude 
iron; everything made goes into foundries and mills. 
Stocks have increased only 8000 tons. Should next 
month’s record show a pronounced growth of stocks, 
it will be a signal of danger. The present capacity 
calls for a better market. Steel billets have declined 
at Pittsburgh to 17 dols. Bessemer at 12 dols. at 
Valley furnaces, Prices have receded in all lines 
excepting steel rails. Present deliveries are made at 
summer and autumn quotations, which in most cases 
were above present prices. This experience has made 
buyers more cautious, especially as it is impossible to 
safely predict the course of prices and production 
during 1896. Railroad repairing is unimportant. 
Lake boat-building orders took 8000 tons of steel last 
week, with more to follow. The construction of 
trolley lines next year will absorb an enormous 
quantity of material. Electrical equipment and 
supply concerns are enjoying unusual activity. The 
anthracite mines will be worked half-time to force 
prices up. Bituminous coal production continues to 
increase. Railroad traffic does not increase encourag- 
ingly, though economic management enables the 
otticials to make creditable reports of earnings. The 
production of gold is increasing, and new deposits 
coming under capitalisation point to a year of unusual 
mintage in 1896. Wild speculation, of course, pre- 
vail, but real developments are very encouraging. 


December 26. 

All furnace and mill products fell a trifle further 
during the week. Billets reached 16 dols, at Wheel- 
ing, Bessemer 11 dols. at Valley furnaces, which, if 
not bottom prices, then all signs fail. Pig-iron stocks 
are now increasing, and the next monthly statement 
will serve as a warning bell to some 20 or 30 furnaces 
to either get contracts at paying prices or get out. 
A crisis is near at hand in pig-iron production. The 
expected enlarging demand has not come in time to 
warrant continued output ona basis of 220,000 tons 
a week. Prices have gone as low as oil, coke, and 
labour will allow. The smaller industries are all 
right, and their requirements will be covered during 
the next two months for the next six. The larger 
interests, chief of which are the railroads, are slow, 
even putting off the ordering of urgent rolling stock. 
The course of the market cannot be safely outlined at 
present. What the great buying interests want to do is 
to secure supplies before an advance, but they do not 
see how any material advance in prices is possible under 
such productive capacity in every branch. Hence the 
delay. Besides, the volume of traffic does not expand 
ast. Railroad earnings are rather slim. In short, 


we are waiting for still better conditions, and the 
agricultural interests, as far as possible, are waiting 
for higher wheat prices before selling. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—After being closed during 
the major portion of last week, the pig-iron warrant market 
reopened on Monday of this week. There was a stag- 
nant tone at the opening in the forenoon. Only a few 
thousand tons of Scotch and one or two lots of Cleve- 
lang and hematite iron changed hands. Prices showed 
no change. Some heavy selling took place in the 
afternoon, the turnover amounting to from 30,000 to 
40,000 tons. Prices were flat, the finish showing losses 
of 2d. to 3d. per ton. The settlement prices at the close 
of the market were: Scotch iron, 45s. 6d. per ton; Cleve- 
land, 36s. 74d. ; Cumberland and Middlesbrough hematite 
iron, respectively, 463. 6d. and 443. 6d. per ton. There 
was a renewal of the flatness on Tuesday forenoon, 
when the sales amounted to about 25,000 tons. Prices 
gave way to the extent of 14d. to 2d. per ton. The 
closing settlement prices were 453. 44d., 363, 44d., 
463. 3d., and 443. 3d. per ton, respectively. Owing to the 
occurrence of the New Year holidays, there;was no;meeting 
of the “‘ ring” in the afternoon, and business is suspended 
till Friday morning. The following are the quotations 
for several No. 1 special brands of makers’ iron: Clyde, 
50s. per ton; Gartsherrie and Calder, 50s. 6d. ; Summer- 
lee, 51s.; Coltness, 533.—the foregoing all shipped at 
Glasgow; Glengarnock (shipped at Glasgow), 50s. 6d. ; 
Shotts (shipped at Leith), 533s. per ton. There are 
78 blast-furnaces in actual operation, as compared 
with 71 at this time last year. The shipments of 
pig iron from all Scotch ports last week amounted 
to 6013 tons, against 6194 tons in the corresponding 
week of last year. They included 154 tons for India, 
335 tons for Australia, 460 tons for Italy, 175 tons 
for Germany, smaller quantities for other countries, and 
4654 tons coastwise. At the close of December the stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 346,003 tons, with warrants in circulation 
for 328,500 tons. Over the month there was an increase 
to the stock of 14,471 tons, 


Glasgow Copper Market.—On Monday forenoon there 
were sellers of copper down to 42/. per ton, a drop of 
7s. 6d, from last day, due to the closing of a bankrupt 
local account. The operator was outside the “ring.” 
His commitments are said to have reached to about 
5000/., und are chiefly placed in London. In the after- 
noon 100 tons changed hands, and prices declined other 
7s. 64. per ton, Owing to unsatisfactory reports as to the 
yield of some American mines, the market was very weak 
yesterday forenoon, and on the sale of 200 tons the price 
fell other 13s. 9d. per ton. Abt the close of the market 
for the year the settlement price was 41/. per ton. 


Sulphate of Ammonia.—This commodity is very dull 
this week round 8/. 103. per ton, at which several lots 
have been done with sellers over at that price. 


Important Railway Appointment.—Mr. Q Y. Lawson, 
at present manager and secretary of the City of Glasgow 
Union Railway, has been appointed—subject, of course, 
to approval by the boards of the companies concerned— 
traffic superintendent in Scotland for the Great Northern 
and Nortb-Eastern Railway Companies, in succession to 
Mr. John Masters, who resigned that post some time ago. 
Mr. Lawson in his early railway career, say about 30 years 
ago, was stationmaster at Johnstone, on the Glasgow 
and South-Western Railway, and from that place he was 
brought to Glasgow to be manager of St. Enoch station, 
which was, at first, the Union RailwayCompany’s property. 
By-and-bye, however, the Glasgow and South-Western 
Company entered into possession of it, and Mr. Lawson 
received the joint appointment, from which he is now 
about to retire. As a public official and a citizan of Glas- 
gow, he is held in very high esteem. 


Shipbuilding Trade at Aberdcen.—The Gyre 
industry at Aberdeen is abnormally dull, and, althoug 
Messrs. Hall, Russell, and Co. have just laid the keel of 
a steamer of 2000 tons, which is to be built on specula- 
tion, they have found it necessary to pay off 30 car- 
penters, joiners, and painters. Messrs. A. Hall and 
Co. have orders for four steam fishing liners on hand, 
and Messrs, J. Duthie, Sons, and Co. will commence 
the building of two steam trawlers after launching a 
steam liner next week. The prospects for 1896 are by 
no means hopeful, and, if orders are not received soon, 
matters will develop a serious aspect. 


Howden’s Forced Draught : Extensive Contracts.— Apropos 
of the question of ‘Systems of Mechanical Draught” for 
steamers now before the Institution of Engineers and 
Shipbuilders in Scotland, and Mr. Howden’s appearance 
in the discussion on the subject at the last meeting of the 
Institution, it is worthy of mention that in the year just 
closed Mr. Howden’s firm entered into contracts for the 
application of their system at home and abroad to no 
fewer than 105 large steamships having an aggregate of 
278,500 indicated leneaowen, among which are vessels 
equal in size and power to the largest steamships afloat. 


The Manufacture of Explosives in Ayrshire.—The 
manufacture of dynamite, blasting gelatine, and the new 
sporting powder called ballistite, with its remarkable 
water. resisting and smokeless properties, is essentially an 
Ayrshire industry, so far as Scotland is concerned, and 
forms an important branch of trade in the Stevenston or 
Ardeer district. It has gone on increasing ever since the 
works amongst the Ardeer sandhills were commenced, 
some 25 years ago, and the area leased and inclosed by the 





Nobel’s Explosives Company now extends to about 400 


acres. A branch establishment is at present in course of 
erection at Johannesburg, in South Africa, and branches 
already exist in Sweden and other parts of the Continent. 
It is no unusual thing for the Ardeer factory to turn out 
upwards of 12,000 cases of dynamite, each weighing about 
40 lb., in a month, in addition to large quantities of the 
smokeless powder and other explosives. Additions are 
constantly Nae made to the factory buildings scattered 
over the sands, and trade there seems to be always on the 
increase. Some time ago leave was obtained from the 
Board of Trade for the erection of a pier in Ardeer Bay, 
opposite the works, but permission has now been got to 
ship explosives during the daytime at the neighbouring 
port of Irvine. In the manufacturing processes enormous 
quantities of filtered water are used, the supply of which is 
obtained by meter from the Irvine Water Works at a 
cost of 5d. per 1000 gallons, More than 12,000,000 gallous 
were so obtained during the past three monthe, and the 
annual consumption is but little short of 50,000,000 
gallons. 


The Teak Trade.— The importation of teak into the 
Clyde during the year just closed has exceeded that of the 
year 1894 by about 50 per cent., and the stock on hand is 
about 43 percent. in advance of that of a year ago, thus 
showing that the consumption has not kept pace with 
the arrivals. The demand for logs has been steady at fair 
prices, and, with the prospect of an active demand during 
the year now commencing, the quantity in stock must be 
regarded as not too great. 


Dundee Gas Supply Undertaking.—The Dundee Cor- 
poration gas supply undertaking during the past ten or 
eleven years has had a somewhat fluctuating success, in 
keeping with the condition of the principal local industries. 
In the year 1885-86 the quantity of gas made was 
888,013,400 cubic feet, but in the following year the make 
fell off to 379,280,600 ft., and then it went on increasing 
till 1891-92, when it reached 505,592,600 ft. In 1892-93 
there was a slight falling off, and in the following year a 
decided decrease in production took place, down to 
475,832,900 cubic feet. An increase again set in then, 
and for the current year of 1895-96 it is estimated that 
the make will again reach 505 million cubic feet. During 
the period of this survey the price has fluctuated still 
more, as thusshown: 3s. 6d., 33., 3s. 10d., 3s, 10d., 3s. 8d , 
3s, 6d., 3s. 8d., 3a. 9d., 3s. 4d., 33. 4d. Four times in the 
course of that period there has been a deficit in the 
revenue, and in other two cases the surplus was only 137. 
and 147/, respectively. 


Shipbuilding Contracts.—Messrs. A. M‘Millan and Son, 
Limited, Dumbarton, have contracted to ‘build a steel 
screw steamer of about 1500 tons, to the order of Messrs. 
Thomas Wilson, Sons, and Co., Hull. She is to ba 
employed in the passenger and cargo trade. The 
machinery is to be supplied by Messrs. Muir and Houston. 
Both the vessel and her machinery are to be built to the 
requirements and to take the classification of the British 
Corporation iy oe pera Dundee Shipbuilders’ Com- 
pany, Limited, have secured an order for a steel screw 
steamer of about 350 tons register. She is intended for 
trading purposes on the West Coast of Africa, and is to 
be constructed to the highest requirements, and to be 
fitted with triple-expansion engines. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull and Barnsley Railway.—Mr. C. H. Wilson, 

.P., having received a summons to attend a meeting of 
the Shipping Committee of the Hull Chamber of Com- 
merce, to discuss the question of the proposed absorption 
of the Hull and Barnsley Railway by the North-Eastern 
Company, sent a reply in which he says: ‘I am so con- 
vinced of the injury the Chamber of Commerce is doing 
to the trade of Hull by its action at the two meetings 
which I attended in reference to the proposed purchase of 
the Hull and a by the North-Eastern Railway, 
and also the unreasonable action of the chairman in advo- 
cating uncompromising — and the misleading 
statements made, that, as I stated at the meeting, I with- 
drew my membership. I am supported by more than two- 
thirds of the steamship owners who are doing the trade of 
Hull, whose steamers are owned in Hull, and all connected 
with them assist in supporting West Hull and Central 
Hull especially. I very much regret that I am compelled 
to make this protest.” This important subject is to ke 
discussed by the Hull Town Council on Thursday. 


Iron and Steel Trades.—The influence of the holidays 
is upon all branches of trade at the time of writing. Ib is 
satisfactory, however, to learn that the principal steel and 
hardware houses of Sheffield have orders on hand of con- 
siderable extent and value, and that before the holidays 
inquiries were rather numerous, A successful year is 
anticipated should there be no serious industrial disputes. 
The marine material departments of the large works con- 
tinue to be slack, on account of the Clyde strike, and 
makers of files and engineers’ tools are feeling the effect 
of the deadlock in a reduced demand for their produc- 
tions. A disquieting circumstance is the proposed new 
United States tariff, which, if put into operation, must 
inflict a serious blow upon the trades of Sheffield, Leeds, 
and Bradford, inasmuch as it proposes to increase 
the duty upon such goods to the extent of 15 per 
cent. There has been much disappointment on account 
of the limited benefit the trade received by the reforms 
effected by the Wilson Bill, At the same time the volume 
of trade with the United States has sensibly increased, 
and to be reduced to the McKinley level again is a serious 
matter for contemplation. Prices of finished material 
continue low, as compared with the quotations of raw 
material. Bessemer billets are quoted at from hl, 12s. 6d. 





to 62, ; hematites from 57s. 6d, te 60s.; bar iron 5/, 10s, at 
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makers’ works, 6/. at warehouse ; forge iron 39s. to 40s. ; 
Siemens-Martin 7/. 10s. for average sorts. 


The Coal Trade.—Apart from the holidays, a moderate 
amount of business is being done. Manufacturers’ sorts 
are in slow demand, and London lines are a slackening 
market, the recurrence of mild weather having adversely 
affected house coal. The shipping trade is extremely quiet. 
Prices seem difficult to obtain all round. Silkstone coal 
is quoted at 8s. 6d. to 93. 3d. for best sorts, and 7s. to 
7s. 6d. for seconds. Best Barnsley house ranges from 
78. 6d, to 83, 6d. ; steam coal, 63. to 7s. 3d. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The outlook for the steam coal trade is con- 
sidered to have improved, and quotations for the best 
qualities have shown more firmness; these descriptions 
have brought 10s. 3d. to 10s. 6d. per ton, while secondary 
have been quoted at 9s. to 9s. 3d. per ton. The patent 
fuel trade has shown a healthy tone. No, 3 Khondda large 
has made 10s. per ton. Coke has continued in good de- 
mand, and the markets have shown upon the whole an up- 
ward tendency. Foundry coke has made 15s, to 16s. 6d. 
per ton, while furnace ditto has brought 12s. to 14s. per 
ton. The imports of iron ore have shown some falling off ; 
the best rubio has been making lls. 9d. to 12s. per ton. 
Stocks of pig iron are reported to be increasing. The 
manufactured iron and steel trades have been scarcely so 
active; there are still some fairly good orders in course of 
execution for rails, but the demand has fallen off. 


Llanelly.—A Bill to empower the Llanelly Harbour 
and Barry Navigation Commissioners to construct a dock 
and a new cut for the Lliedi and other works for the im- 
provement of the port and harbour of Llanelly, and to 
borrow moneys with the consent of the Urban District 
Council of Llanelly, has been duly deposited. The Com- 
missioners are empowered to extend the existing northern 
and southern training walls in the Loughor, and to con- 
struct a new cut for the Lliedi, a new dock and entrance 
upon lands already belonging to them, a bridge over the 
Lliedi, and four short railways. 


Vale of Glamorgan Railway.—The Vale of Glamorgan 
Railway Company will have a Bill pending in Parliament 
in the approaching session. Power is sought under this 
Bill to construct three railways, which, taken together, 
will commence by a junction near Bridgend with the 
railway now in course of construction, and pass vid 
Porthcawl to a junction with the Rhondda and Swansea 
Bay Railway in the parish of Aberavon, and to a junction 
with the railway 2 the Port Talbot Company now in 
course of construction. The total length of the three 
railways is 15 miles. For the construction of these lines 
the company asks to be empowered to raise 300,000/. 
additional capital, with authority, also, to borrow 
100,0007. 


The Electric Light at Swansea,—On Monday the Swansea | 


Town Council decided by 30 to 7 to proceed in the ensuing 
session of Parliament with a combined scheme for electric 
lighting, tramways, and a dust destructor. 





Tuse Firrincs.—Messre. Edwin Lewis and Sons, of 
the Patent Tube Works, Wolverhampton, have sent us a 
copy ofa Table just issued by them, giving full particulars 
as to dimensions of the various standard elbows, bands, 
T’s, flanges, &c., for the different sizes of pipe. The Table 
should prove very useful in the drawing office. 





Prersonat.—Mr. Trotter, having been chosen to fill the 
important post of electrician and inspector to the Cape of 
Good Hope, leaves England on January 11; his friends 
are anxious to express not only their congratulations, but 
their wish for his continued success, and also their regret 
that he should be going so far away. It is intended to 
give Mr. Trotter some small present from his many 
friends, at a dinner, to be held at the Whitehall Club, 
on Monday, January 6, at 7.30 p.m. The subscription is 
10s. 6d., exclusive of the dinner, the charge for which will 
be 7s. without wine. The hon. sec. is Mr. R. S. Erskine, 
of the Whitehall Club, 5, W. 

Roya AGRICULTURAL Socruty,—The annual country 
meeting of the Royal Agricultural Society of England 
will take place at Leicester from June 20 to June 26. All 
applications for space must reach the secretary at 13, 

anover-square, London, on or before April 1. Post 
entries of agricultural articles only will be received up to 
April 8 on payment of double fees. Prizes of 20/. and 
10/. are offered in each of the following classes : Machines 
for planting potatoes; machines for raising potatoes ; 
machines for gathering and sorting potatoes. Also prizes 
of 5l. and 3/. for hand-power butter drying machines. 


The trials of potato planters will ta.ce place in the third | 


week of April, and of the potato raisers and sorters 
about October. These latter mach nes need not be ex- 
hibited at the Leicester meeting. 





Kent's MecHANICAL ENGINRER’S Pocket- Book.— 
Referring to our raview of this volume in our issue of 
December 18, Mr. Kent informs us that the extraordinary 
differences in the compressive strength of wrought iron 
there given on the authority of Haswell, and commented 
on adversely by us, were included with the object of 


showing that no standard or test for wrought | 


iron had yet been generally adopted, and were not in- 
tended to represent the actual qualities of the irons 
referred to. In proof of this he calls our attention to the 


fact that these and other figures were introduced with 
the following remark: ‘‘As showing confusion concern- 
ing definitions of compressive strength, the following 
statements from different authorities on the strength of 
wrought iron are of interest.” 


We regret that in a 


OctoBER, 1895, 


NovemMBER, 1895. 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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per bottle, the contents of which va 
Heavy steel rails are to Middlesbrough quotations. 


necessarily somewhat hurried perusal of Mr. Kent’s work 
this paragraph should have escaped our attention, and 
that we have accordingly done him an injustice in our 
otherwise favourable review. 








TRADE WITH InpIA.—Belgian firms are now obtaining 
| @ considerable slice of trade with British India. It is a 
diplomatic maxim that trade follows the flag, and no 
doubt it does to a large extent. The commerce of India 
with Europe was represented in 1887-8 by a turn over of 
732,241,810 rupees; in 1890-1 the total had grown to 
1,150,044,000 rupees ; while in 1893-4 it had further ex- 
panded to 1,272,328,000 rupees. In these totals the 
United Kingdom figured for 618, 249,000 rupees, 848, 570,000 
rupees, and 866,441,000 rupees soapeaiarey 3 so that it is 
with India, as with other quarters of the British Empire, 
trade largely follows the flag. At the same time, it is 
none the less significant that while the commercial move- 
ment of Belgium with British India was represented in 
1887-8 by 2,188,150 rupees, the corresponding movement 
had grown in 1890-1 to 56,290,000 rupees, and in 1893-4 to 
77,802,000 rupees. Similarly, the business done by 
Germany with British India was represented in 1887-8 by 
3,562,560 rupees: in 1890-1 by 60,865,000 rupees; and in 
1893-4 by 93,625,000 rupees. The commerce of France, 
again, with Britlsh India only amounted in 1878-8 to 
64,181,000 rupees, while in 1890-1 the corresponding total 
jhad grown to 86,950,000 rupees, and in 1893-4 to 
| 118,350,000 rupees. The figures show unmistakeably that 
| the rincipal European nations, such as France, Germany 
; and Belgium, are obtaining a larger and larger share of 
| British Indian trade : a circumstance which shows clearly 
| enough that British industrials and British workmen 
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Norr.—Each vertical line represents a market day, and each horizontal line represents Is. in the 


case of hematite, Scotch, and Cleveland iron, and 11. in all other cases. 
in weight from 70 1b. to80 lb. The metal prices are per ton. 


The price of quicksilver is 





must pull more cordially and heartily together if Great 
Britain is to maintain its present: pre-eminence in the 
commerce and manufactures of the world. 


CATALOGUES —Messrs. T. Ledward and Co., of 35, 
Queen Victoria-street, London, E.C., have sent us a 
copy of their new catalogue containing illustrated descrip- 
tions of the various types of ejector condensers for steam 
engines supplied by them.—Mesers. Tangyes, Limited, of 
Birmingham, have sent us a copy of their Engineers’ 
Factors and Ironmongers’ Catalogue, containing par- 
ticulars of a large number of sundries, amongst which 
are included various forms of pulley blocks, and 
screw and hydraulic jacks. —The new illustrated 
catalogue just issued by the Rainbow Engineering 
Company, Limited, of 39, Victoria-street, Westminster, 
contains particulars of fittings for morning baths.— 
The Magnolia Antifriction Metal Company, of 75, Queen 
Victoria-street, have sent us a copy of their new catalogue, 
illustrating the application of magnolia metal to locomo- 
tive practice. The company claim that the material in 
question gives excellent results, not only in the connect- 
ing -end coupling rod eyes, bub also in the axle-boxes, 
eccentrics, and glands, whilst it may also be used for 
studding slide valves. Full working instructions for 
pre mee the metal to these various conditions are in- 
cluded in the catalogue, which is, we may add, excellently 
illustrated.—We have received from Messrs, Campbell 
and Calderwood, of Paisley, a copy of their new illustrated 
catalogue, containing complete escriptions of the various 
types of boilers and engines made by them, These are 
mainly of the marine type, though several built for land 
service are also catalogued, 
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ELECTRICALLY DRIVEN TWIN PUNCHING 


MACHINE 


CONSTRUCTED BY MESSRS. CRAIG AND DONALD, ENGINEERS, JOHNSTONE, N.B. 


TT A 
we 


| } QB 


i i HA 


\ 


LAT jic | am 


oo 


ft a 


D 


n JO 


THE engraving above illustrates a very powerful 
punching machine of the cam-lever type, driven by an 
electric motor. The machine is arranged at each end 
to punch two holes at a time, but as each punch is 
provided with an independent stop motion, either may 
be thrown out of action instantly, This arrangement 
is found advantageous when a plate has to be punched 
with more than one diameter of holes ; as the required 
diameter of punches can be fixed in the machine before 
starting to punch, and the plate can be punched with- 
out interruption. This machine is equal to punching 
two holes at a time (at each end) 1 in. in diameter 
through 1 in, thickness of steel, 42 in. from the edge of 
the plate ; or one hole of 14 in. diameter through 1} in. 
thickness of steel. It is arranged with side cutter to 
cut the notches in stringer plates up to 10 in. by 8 in. 
through { in. thickness. 

The motor driving the machine is of 18 brake horse- 
power and runs at a speed of 700 revolutions per 
minute. The camshaft and all gearing are of steel, 
except the large wheel on the camshaft. The machine 
has brackets arranged for carrying two cranes. 

Messrs, Craig and Donald, machine-tool makers, 
Johnstone, who are the makers of this machine, have 
just fitted one into the shipyard of Messrs. William 
Denny and Brothers, Dumbarton. The machine— 
engine or belt driven—has been frequently made by 
them with shears at one end, instead of with the 
double punch. 





THe Froatine Dock at Supic, PHILIPPINE ISLANDS. 
—We learn that the adjudication of the tenders for the 
Spanish dock, the prices for which we published on De- 
cember 20, has been postponed for some months, and it is 
not unlikely that it may be indefinitely deferred. We 
hear from a Madrid correspondent that the proposals of 
the Palmer Company were looked upon as the most 
favourable both as to cost and simplicity of design, but 
their ae was only intended to lift vessels of 12,000 tons 
instead of 14,000 tons, as in the case of most of the other 
designs submitted, so that this will largely account for 
the difference in cost. The other tenders given were not 
looked upon as serious, as the prices were, in most in- 
stances, very high, 
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RAILWAY CROSSING. 

THE form of crossing which we illustrate below is 
a modification of a system which was introduced nearly 
twenty years ago by Mr. R. Price- Williams, but which, 
on account of the difficulty of manufacture, was then 
found impracticable. The principal features of the 
system have been preserved, but the details re-designed, 
so that the crossings can be forged out of ordinary 
rails, and the weakness which hitherto occurred at this 
point has been entirely removed. The crossing now 
becomes, in fact, the strongest, instead of, as hitherto, 
the weakest part of the road. 

As will be seen from the illustration, one rail is in 





this case carried continuously through the crossing, a 
groove being forged in it to permit the passage of the 
flange on the wheel which crosses it at this point. 
The crossing rail is on one side bent to lie alongside 
the through rail, to which it is bolted to prevent creep- 
ing, and a groove is also formed in it to complete the 
flange-way. The portion of the crossing rail on the other 
side, or inside, of the through rail is bent out to form 
a wing in the usual way. ‘The increase of strength is 


the through rail, the side rail helps to carry the weight 
of the wheel, and, therefore, there are two rails, 
one of reduced and one of full strength to support the 
load. The continuity of the rail also prevents the 
crossing getting out of alignment. Diamonds, or 
obtuse crossings, are made in a similar way, the same 
grooved rails being used, and the extra strength and 
safety secured at these points will be fully appreciated 
by railway engineers. 

These crossings are manufactured by the Tyler and 
Ellis Hydraulic Forging Company, Limited, of Peter- 
borough, who have put up a very complete installation 
for forging them by hydraulic power, and who also 
own the patents covering the system. 





SHIPBUILDING AND MARINE ENGINEER- 
ING IN 1895. 
Norrtu-East Coast. 

HAVING reviewed the progress of the shipbuilding 
and marine engineering industries from the general 
point of view, we turn now to the returns from the 
various districts, and the different firms. Without 
suggesting any direct comparison in volume between 
the two districts of the Clyde and the north-east 
ports, it is interesting to consider their relative pro- 
gress and clientele, and first we may give the total 
tonnage launched between Blyth and Whitby, as com- 
pared with that floated on the Clyde. 


1895. 1894. 1893. 1892. 1891. 1890, 
Tons. Tons. Tons. Tons. Tons. Tons, 


North-east 
ports .. 516,224 545,078 435,849 631,751 606,362 675,880 
Clyde .. 359,625 339,640 279,916 335,191 335,076 353,719 


From these figures it will be seen that the Clyde firms 
continue relatively more active than the north-east 
coast, builders, for the average production on the north- 
east coast in the preceding five years was 12 per cent. 
higher than in 1895; while on the Clyde the past 
year’s total is 8.6 per cent. above the average of the 
five preceding years. 

As is usual, the Clyde sent a greater proportion of 
its tonnage to foreign owners—33.2 per cent., much 
more than in previous years, while the north-east 
ports sent 142,100 tons, equal to 27.6 per cent. In the 
previous year the percentages were 16 and 22.2 re- 
spectively, and in 1893 12.5 and 14.7 per cent. But 
during the year just terminated the total foreign tonnage 
was higher than is ordinarily the case, and it may be 
taken that the two districts stand in about the same 
relative positions as regards foreign clientcle as in the 
two previous years. The Tyne and Tees were mostly 
responsible for the additions to the foreign tonnage 
from the English district. Again, as we last week 
incidentally poixted out, the north-east ports manage 
to send a few ships to Scotland, but the northern 
builders never seem to underbid the north-east coast 
firms for their local work, Of the tonnage built on the 
Clyde a fourth was for local owners, while of the north- 
east coast tonnage a fifth, or 102,830 tons, was locally 
owned—41,758 tons ia Sunderland, 38,526 tons in 
Hartlepool, 22,821 tons on the Tyne, 13,594 tons on 
the Tees, and 6131 tons in other ports. Of course 
this is in addition to the tonnage sent from other 
districts to the north-east ports. As a matter of fact, 
however, only some 20,000 tons were so sent. Part, 
therefore, of the falling off in the tonnage constructed 
wes due to the falling off in the local orders, for in 
1894 140,000 tons were built for local firms, or one- 
fourth of the total launched. 

Of the tonnage launched on the north-east coast, 
2.38 per cent., or 12,280 tons, were of sailing craft, 
whereas on the Clyde the proportion was 10.4 per 
cent. Practically all the north-east coast tonnage, 
therefore, required machinery, but with five or six 
exceptions—the Buenos Aires and some torpedo-boat 

Indicated Horse-Power of Engines Constructed. 


Name of Firm. No. | 1895. | 1894, | 1893. | 1892. 


Hawthorn, Leslie, and 
0. ae ae a 
Central Works, Hartle- 
pool .. ne a4 
Wallsend Company, Li- 
mited .. “ 2 
North-East Company, 


Wallsend and Sunder- 
"a ae ..| 830 | 27,480 | 36,8385 | 6,350*| 15,250 
George Clark, Limited ..| 16 | 24,160 | 4,777*| 4,615*| 6,795* 


John Dickinson and Sons, | 
Limited .. es --| 16 238,400 | 20,025 4,450*| 65,300* 
Wm. Allan and Co., Li- | 
4 7 9,000 | 16,200 | 7,700 | 10,600 
i— 5,590 9,030 6,700 2,066 


15 | 49,300 | 48,660 | 16,500 | 41,350 
25 | 34,000 | 82,¢50 | 36,550 | 34,250 

| 
7 | 29,260 | 21,250 | 16,640 | 25,700 
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— English, an 
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* Nominal horse -power. 
destroyers—the engines were of low power, .5 indi- 
cated horse-power per ton being, in the majority of 
cases, the ratio, Several boats were re-engined, and 
the only other point of note is the fact that a few 
quadruple-expansion engines have been constructed, 
principally for Doxford’s turret ships, which carry an 











obvious, as at the point where the flange-way crosses ° 


immense cargo at an economical rate, Adverting to 
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what we said last week, it may be noted that Messrs. 
Allan, of Sunderland, state that, having adopted 
200 lb. pressure for triple engines, they have satisfied 
themselves that quadruple engines are not requisite, as 
the expansion can be got equally economically in the 
three cylinders, with a distinct gain in simplicity of 
mechanism. We shall indicate in the shipbuilding 
returns the power of the machinery made by the 
respective firms, but on the preceding page is given a 
list of firms which devote themselves entirely to engi- 
neering, including only in addition Messrs. Hawthorn, 
Leslie, and Co., who have the largest machinery out- 
put in the district. 

The average size of the vessels was not so large as 
in some previous years, having been 2591 tons in West 
Hartlepool, 2240 tons on the Tees, 2247 tons on the 
Wear, and 1553 tons on the Tyne. 

The Tyne.—The total production of the yards on the 
Tyne was 112 vessels of 173,733 tons—three vessels 
fewer than in the previous year, but nearly 17,000 
tons less. The total has only once in recent years 
been lower, and is 15 per cent. below the average for 
eight years. The only sailing vessels are 14 barges, 
10 by Messrs. Stephenson, Limited, Hebburn, and 
four by Messrs. Edwards Brothers, so that 96.8 per 
cent. of the total was steam tonnage, In 1894 there 
were also some barges, but they only made .5 per cent. 
of the total. In 1893 and 1892 there were one or two 
sailingships. Thetotal horse-poweris 158,493 indicated 
horse. power, 20,000 lessthan in the previous year—about 
proportional with the decrease in tonnage. The power 
is still.44,000 indicated horse-power above 1894, which 
was a year of minimum activity, but with this excep- 
tion tonnage and power are lower than for several years, 
The ratio of foreign tonnage to the total is much higher 
than usual—34.6 per cent.; the average is seven or 
eight points less, so that it may be assumed that more 
difticulty has been experienced in getting work. This 
is also indicated by the fact that for local owners only 
16,575 tons were constructed, against 60,000 tons in 
the previous year; of this local tonnage 9724 tons 
were for Tyne firms and 6851 tons for Sunderland. 
London took 10,000 tons less, 28,984 tons; Liverpool 
about the same, 29,585 tons. 

Of the 60,607 tons for foreign owners Russia took 
more than a fourth, 16,346 tons; Norway, 8623 tons ; 
Germany, 3846 tons; Holland, Spain, France, and 
South America also contributing to the order books. 
The largest vessel constructed was the cargo-carrier 
Westmeath, of 6851 tons and 3000 indicated horse- 
power, built for Sunderland by Messrs. C. S. Swau 
and Hunter. The most important vessels were, pro- 
bably, the Argentine cruiser Buenos Aires, already 
fully described, and the Russian volunteer steamer 
the Kherson, of 6500 tons and 12,500 indicated horse- 
power, built by Messrs. Hawthorn, Leslie, and Co., 
and fitted with Belleville boilers, which we have 
recently described (vol. lx., page 571), There were 
three vessels over 5000 tons, seven between 4000 and 
5000, 10 between 3000 and 4000, and 16 between 2000 
and 3000 tons. 

Sir W. G. Armstrong, Mitchell and Co., Limited, 
head the Tyne list, having launched 16 vessels, 
totalling 30,461 tons. The gross register of merchant, 
and displacement of naval, ships is taken as with all 
firms, for although the latter is always greater than 
the former—in the Argentine cruiser, Buenos Aires, 
for instance, it is 4680 tons displacement, 3050 tons 
gross—the purpose of summation is to suggest some 
approximation of value of work in labour and 
in wages. Their total is the highest for several 
years. The Buenos Aires is returned as of 24 knots 
speed—that to be attained with forced draught. 
She has been fully described (see pages 567 and 707 
of last volume). The retura also includes two 27-knot 
‘* destroyers,” Swordfish and Spitfire. The other 
vessels are only interesting as indicating the variety 
of the firm’s work. There were two steamers of 4893 
tons and 2300 indicated horse-power, one of 4412 tons 
and 3500 indicated horse-power, one of 3846 and one of 
3399 tons, but none of them are of 2 importance. Two 
paddle steamers are also included. Palmer’s Company 
have a total which is slightly below the average—11 
vessels of 27,440 tons, whereas the yard is equal to the 
production of 60,000 tons ; but we are glad to note 
that they are at present very pusy. Their total in- 
cludes three 27-knot destroyers, and they have just re- 
ceived the order for two 30-knot boats. The merchant 
vessels launched number eight—seven for Liverpool 
and one for Newcastle owners. The latter, the largest, 
is 4573 tons, and two others are 4177 tons; but the 
speeds are only from 10 to 12 knots. They engined a 
twelfth steamer, the total horse-power being 28,850 
indicated, which is the highest total reached for 
several years. Messrs. C. S. Swan and Hunter, 
Limited, Wallsend, take third place instead of second, 
their total being about 6000 tons less than in the 
previous year. It is 26,223 tons, made up of eight 
steamers, two for foreign owners. Included in the 


total is the largest built on the Tyne, the Westmeath, 
of 6851 tons, and engines of 3000 indicated horse-power. 
The only Glasgow-owned ship built on the Tyne is 
also included—a cargo carrier of 3970 tons and 2000 


indicated horse-power. Messrs. Readhead, of South 
Shields, again take fourth place, having launched ten 
vessels, all about 2000 to 3000 tons, the total being 
25,040 tons and 13,593 horse power, the power being 
about half a unit per ton. This is a larger total than 
in some previous years, and the firm report that all 
their building berths are engaged. 

Messrs. R. and W. Hawthorn, Leslie, and Co., 
Limited, include several vessels of note. There are 
three ‘‘ destroyers ” of 27-knot speed, the engines for 
the British battleship Victorious ; and three Russian 
boats, the largest, the Kherson, we have already men- 
tioned. She is 493 ft. long, intended to trade between 
Odessa and Vladivostock, has accommodation for 
1600 passengers and 1500 emigrants, and in times of 
war will act as an armed merchant cruiser. Their total 
is eight ships of 19,968 tons, and engines for ten ships 
—49,300 indicated horse-power, a in addition they 
have reconstructed the Brazilian mail and passenger 
steamer and repaired several severely damaged 
steamers, so that the years’ operations have been 
practically as good as in the three previous years. 
Messrs. Wigham Richardson and Co., of the Nep- 
tune Works, have a fairly good average return—six 
vessels and seven engines, and it may be interesting 
to note that they have devoted much attention to the 
question of overcoming vibration by developing the 
methods brought before the Institution of Naval 
Architects by Mr. Schlick, with encouraging re- 
sults. The Tyne Iron Ship Building Company’s 
return includes three steamers, respectively for 
Spain, Newcastle, and Manchester, the sizes being 
3520, 3975, and 2618 tons. The company has 
thus practically kept up the previous year’s output, 
and is very busy. The Newcastle-owned ship—-the 
largest built—was an oil carrying vessel, of which a 
large number have been built on the Tyne. Messrs. 
Dobson launched two large and seven small vessels, 
and their total is about an average. Three small craft 
were for Russia. The largest vessel was of 3552 tons 





and 1650 horse-power. Messrs R. Stephenson and Co., 
Hebburn, constructed ten 500-ton barges for foreign 
owners. Messrs. Wood, Skinner, and Co.’s output, 
one paddle and three screw steamers, is rather below 
the average. The paddle steamer was for ferry service 
on the Tyne, and was 230 tons, with engines of 300 
indicated horse-power. The other firms’ production is 
indicated in the appended Table: 


Production of Tyne Firms 





1895. 1894. 1893, 
Name of Firm. | IB ‘ Ss 
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Sir W. G. Armstrong and 

Co., Lim‘ted es “ 30,461 40,460 16,368) 20,850 25,263 
Palmers Company, Limite: 27,440 28,850 35,141) 16 600 19,543 
Swanand Hunter, Limited 26,223 12,780 32,104! 17,400 31,088 
J. Readhead and Sons... 10 | 25,040 13,598 22,018) 10,800 18,036 
Hawthorn, Leslie, and Co. 8 19,968 49,300, 22,612) 48,650) 11,100 
Wigham Richardson and 

Co. .. a% oe ... 6 13,593 10,400 8,273) 16,650 17,853 
Tyne Company... «| 8 10,113 5,030) 10,201; 4,900 8,144 
W. Dobson and Co. .. 9 | 8,440 5,925 10,768) 6,740 7,740 
R. Stephenson and Co., | 


cot & | Number. 


Limited .. om ..| 10 | 6,000) — 8,002} 5,800 — 
Wood, Skinner, and Co. . 3 | 2,991 2,250 6,242) 8,900) 2,889 
Edwards Brothers .. 15 | 2,876 3,816 1,722 615 420 


o* vo 
J. P. Rennoldson and Sons 7 | 1,226 4,405 1,240) 2,965 1,312 
J.T. Eltringham and Co. 56 | 402, 1,080 693) 1,310 286 





The Edwards Shipbui'ding Company, Limited, Howden, who 
completed 12,763 tons in 1894, have had their yard closed all the 
year. 

The Wear.—The tonnage launched from the Wear 
shows a decrease of about 25 per cent. on the previous 
year, but there is a decline of about 40 per cent. on 
the best years. In other words, the firms in Sunder- 
land and vicinity could produce 200,000 tons, and they 
have only launched 125,910 tons, the measurement 
of 56 steamers, a very little sailing boat being in- 
cluded. Part of the decrease is due to local owners, 
who ordered only 53,000 tons, against 64,000 tons in 
the previous year. Sunderland herself took 35,000 tons 
of this, the Tyne taking 10,000 tons, Newcastle and 
West Hartlepool together took 15,000 tons less. Lon- 
don took 31,824 tons, 15,000 tons less ; Liverpool, too, 
decreased proportionately to 18,355 tons. On the 
other hand, foreigners took more, 16,128 tons against 
11,535 tons, the percentage to total having been 12.83 
per cent., againet 6.94 per cent. ; but this simply indi- 
cates greater stress in securing orders. Germany, 
Norway, Belgium, Spain, Greece, and Italy all figure 
on the list for one or two shipseach. As to the type 
of vessel, they were, with very few exceptions, cargo- 
carriers, calling for no comment. Theaverage tonnage 
was 2247 tons, rather less than in the three preceding 
years. The largest vessel was the Obra, of 5456 tons, 
built by Mr. James Laing for Glasgow, and supplied with 
engines of 2830 indicated horse-power by Mr. G. Clark, 
Limited. This was the only vessel over 5000 tons, 17 
were between 3000 and 4000 tons, and the same number 
between 2000 and 3000. The numbers coming within 





these two ranges in the previous years were 21 and 28 


respectively. The totals of the several firms are given 
in the appended Table, Messrs. Thompson heading it 
for the tenth year, with a considerably reduced total. 
In includes the mail steamship Rega, built for the 
Bergen Steam Shipping Company, and is 1172 tons, 
The Pinners Point is intended to convey cotton, cattle, 
and other American produce. The Telde, a passenger 
steamer of 1490 tons, is intended to trade between 
London, Madeira, and the Canary Islands. With the 
exception of the St. Denis and St, George, two 
smaller craft built for a special trade, all the other 
vessels are of a big tonnage. Mr. James Laing, of 
the Deptford Yard, has launched seven vessels of an 
aggregate tonnage of 21,926, an increase of 4,033 tons. 
Messrs. Doxford’s total includes two 27-knot ‘‘ de- 
stroyers ” and nine turret deck steamers, in which the 
firm have introduced the system of joggle plating, 
which we illustrated and described in connection with 
one of the steamers built last year. (See page 419 of 
our last volume.) 


Production of Wear Firms. 





1895. 1894. 1893. 


Name of Firm. Sain 
No. Ton | I.H.P. | Tons. | Tons. 











J.L. Thompson and Sons, | | | 

Limited .. s -.| 183 | 27,262 8,080* 35,560 | 32,441 
7 | 21,926 2,290* | 17,893 | 25,384 
| 


James Laing es A 
W. Doxfcrd and Sons, | 

Limited .. ae ..| 11 | 20,299 | 18,710 | 25,595 | 4,370 
Short Brothera .. --| @ | 19,257 | 1,778*| 25,615 | 23,521 
W. Pickersgill and Sons| 3 7,617 610°! 6,955 | 2,223 
J. Priestman and Co. ..| 2 6,610} 2,850 | 13,087 | 4,743 
Bartram and Sons ais 6,438 710 9,689 | 6,219 
R. Thompson and Sons 6,197 3,275 13,937 | 1817 
J. Blumer and Co. ay _ 1,645 | 8,065 
S. P. Austin and Sons . 1,032 110*| 4,225 | 5,097 
Osbourne, Graham, and | 

Co.t aie a. . 
Sunderland Company . 
Strand Slipway Company 
South Hylton Company 





: 
2 

1 

1} 3,398] 1,350 | 9,697) — 
1! ‘639 560 | 8,281 | 7,785 
1 _ 980 920 
2/ 324 ss) st = 








* Nomina! horse-power. 

+t Messrs. Osbourne, Graham, and Co. have a steamer of 
2909 tons ready for launching, but unsold; we have not 
included it. 

The horse-power of engines constructed on the Wear 
is 90,550 tons, which is not far below the average. Of 
this, 9000 indicated horse-power represents engines 
supplied for vessels not built on the Wear, for it will 
be recognised that Messrs. Dickinson, Allan, Clark, 
and the North-Eastern Mariae Company, although 
they get their ships from Sunderland yards, do not 
confine themselves to this one district. The totals of 
these firms have been already given, so that it is not 
necessary to refer further to their production here. 

The Tees.—The six builders on the Tees have been 
very busy constructing sea-going steamers, their total, 
52 vessels, of 117,333 tons, exceeding the total of the 
preceding years by from 15,000 to 17,000 tons. It 
only falls short by 10,000 tons of the best year—1890. 
This seems in some measure due to foreign owners, for 
the percentage of work done for abroad is higher than 
in any previous year and greater than in any other 
districts—44.52 per cent. The Middlesbrough-owned 
tonnage makes up another 12 percent. Of the foreign 
tonnage Norway took 22,546 tons; Germany, 7772 
tons ; Russia, 3028 tons; Denmark, 3291 tons. Of the 
home-owned tonnage, London took much more than in 
the previous year—28 per cent. against 18 per cent. — 
but north-eastern ports took less—18 per cent. against 
20 per cent. The only sailing craft were three barges 
and two small ships totalling 1520 tons, distributed 
amongst three firms. The steamers were, for the most 
part, 3000 and 4000 ton vessels. Between these limits 
there were 15; and about 3000 tons, 22 more ‘The 
largest was the Cavour, of 4920 tons and 3500 indicated 
horse-power, launched by Sir Raylton Dixon and Co, 























| 1895. 1894. 1893. 
Name of Firm | ‘ 3 oy : a 
le| « S82 « 88; 
(£| E lsge & 2) 5 
je} ie 1SRe & SRA) g 
Ropner and Sons .. _..| 17 |46,443|18,840'28,028 *2,210| 28,436 
Sir Raylton Dixon and Co.| 12 |33,030|17,950 32,220 17,100 | 26,612 
Richardson, Duck, and Son, 12 |29,214|*2,638 23,312 12,000 | 24,679 
Craig, Taylor,and Co, ..| 5 | 6.626] 3,375 12,809, 5,000| 9,376 
R. Craggs and Sons --| 4 | 1,020] 1,100; 4,003) 3,100| 2,352 
W. Harkess and Son «+ 21 1,C00] — | 1,470) 600) 2,4€0 


* Nominal power. 

Messrs. Ropner and Son have a total of 46,443 tons, 
placing them in the third position in the kingdom, and, 
as in 1893, at thetop of the Tees list. Their total is 
18,000 tons higher than in the preceding two years ; it 
is the highest in the history of the firm. They built 
17 vessels, the smallest of which was of 1891 tons, and 
the largest 3537 tons, but even the latter had only en- 
gines of 1320 indicated horse-power. One of their 
biggest steamers was for Glasgow. Sir Raylton Dixon 





and Co., with 12 vessels of 33,030 tons, have exceeded 
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last year’s high total by a few tons. Messrs. Richard- 
son, Duck, and Co.’s steamers were, with one excep- 
tion, large craft, while Messrs, Craig, Taylor, and Co. 
built two large vessels—one of 3448 tons, and another 
for Germany of 2317 tons and three small steamers. 
Messrs. Westgarth, English, and Co. constructed !the 
machinery of several of the vessels, but the majority 
went to the Tees to have their engines from one or 
other of the machinery constructors there. 

Hartlepool.—Thirty-five vessels, of 90,689 tons, were 
launched by the three firms at West Hartlepool. This 
total is much higher than in the preceding two years, 
and falls short of the record by only 9150 tons, and, 
therefore, must be regarded as highly satisfactory. The 
vessels, as usual, are all large steamers, the average 
being 2591 tons, as compared with 2730 tons and 2777 
tons in the preceding two years. The largest vessels 
were two of 4777 tons, built by Sir Wm. Gray and Co. 
for London. They had engines of 2500 indicated horse- 

ower. Nine other vessels were over 3000 tons, and 26 

etween 2000 tons and 3000tons. The foreign tonnage 
here also is larger than usual, 13,333 tons, equalling 
14.7 per cent. It was 17.1 per cent. two years ago, 
but, with that exception, the past year has the largest 
percentage. Hartlepool itself provided orders for one- 
third of the tonnage, about an average proportion, while 
London provided the orders for 25,339 tons, or 28 per 
cent. Sir William Gray and Co, launched 23 vessels, of 
63,086 tons, which is the highest output of any firm for 
the year, although not a record output, even for Messrs. 
Gray, for they have reached the same high level in 
past years. The total is 13,300 tons and 14,700 
tons greater than in the preceding two years. The 
only foreiga ship is a Norwegian steamer of 3480 
tons; 10 of the others are for Hartlepool. The 
Central Marine Engine Works, besides pro- 
viding the machinery for these new ships, fitted the 
s.s. Scandinavian with new boilers, and altered the 
engines to suit the higher pressure. There have also 
been built during the year other two marine boilers, 
making altogether 55 boilers of the marine type turned 
out at these works. The average indicated horse- 
power of the new engines built in 1895 is 1373, asagainst 
1571 for 1894, 1548 in 1893, and 1500 in 1892, the 
ships built and engined during the present year having 
been nearly all of the ordinary cargo type. The 
amount of work proceeding in the shops is much less 
than usual, but it is hoped that with the new year an 
improvement may be felt. Messrs. Furness, Withy, 
and Co, built nine vessels, averaging over 2600 tons, the 
largest being of 3158 tons and the smallest 1914 tons. 
All were for British owners. The total tonnage is 
25,206 tons. This is the largest total of the present 
decade, exceeding last year’s output by 1900 tons. 
Messrs. Irvine and Co. built two 90-ton barges and a 
2397-ton steamer with engines of 1100 indicated horse- 
power—all for London owners. In the previous year 
they completed three vessels of 6141 tons. 

Blyth and Whitby.—We have usually bracketed these 
ports, because they are the extreme points of what is 
regarded asthe north-east coast district. The Blyth 
Shipbuilding Company launched a steamer for London 
of 2580 tons and 1290 indicated horse-power, and a 
steamer for Bristol of 490 tons and 400 indicated 
horse-power. This is rather below the average, the 
1894 total having been 4185 tons ; in 1892, 8001 tons ; 
and in 1891, 6973 tons. The Union Co-operative Ship- 
building Company, Limited, launched a wooden 
steamer of 91 tons for South Shields. At Whitby, 
Messrs. Turnbull completed two steamers of about 
equal size, totalling 5398 tons, as compared with one 
steamer of 2753 tons in 1894, but in 1892 they com- 
pleted five vessels of 13,202 tons. 


THE HuMBER. 

The total for Hull and district fluctuates with 
the production of the Earle Company, and _ this 
aed they have had no vessel of great size. They 
uilt a gunboat for Hayti, and reconstructed the 
steamer Ohio, fitting quadruple-expansion engines and 
Belleville boilers. But with this exception their work 
was unimportant, so that the total falls short of 
that of preceding years, when either a Government 
cruiser, or, as was the case last year, two Channel 
steamers and two ‘‘ destroyers,” were included. The 
Earl Company’s totals compare as follows with pre- 
celing years : 


1889. 1890. 1891. 1892. 1893. 1894, 1895. 
Tons .. 18,455 4429 11,789 10,691 4558 12,580 8310 
LH.-P. .. 35,395 39,380 54,729 18,475 21,110 24,875 11,698 


Many trawlers are included in the Humber total, and 
of the 76 vessels of 18,208 tons produced, 15,924 tons 
were owned in Hull and Grimsby ; only 6.12 per cent. 
was for abroad, while the sail tonnage made up 2125, 
or 11.6 per cent. of the total. Of the other firms, 
Messrs. Cook, Welton, and Gemmell produced 23 
vessels of 4077 tons, the power being8205indicatedhorse- 
power. The return includes a boat of 270 tons for the 
War Department—H.M.S. Sir RedversBuller. Messrs. 
Cochrane and Cooper constructed 25 craft, totalling 
3441 tons, with engines of 5937 indicated horse-power. 


vessels of 1885 tons, against seven vessels of 1290 tons ; 
Mr. H. Carr five vessels of 255 tons, and Mr, Cot- 
tingham two vessels of 240 tons. 


BARRoW-IN-FuRNEsS AND DistTRIctT. 

The Naval Construction and Armaments Company 
have had a very busy year—one of the best for many 
years, and Mr, Adamson is to b2 congratulated on the 
amount of naval work under construction. They have 
launched the first-class cruiser Powerful, of 14,200 
tons and 25,000 indicated horse-power, which, with her 
consort, the Terrible, is the largest ever built for any 
navy ; the second-class cruiser Juno, of 5600 tons and 
9600 indicated horse-power; two 27-knot torpedo- 
boat destroyers; and have supplied engines of 12,000 
indicated horse-power for the battleship Majestic. 
They have still in course of construction the first-class 
cruiser Niobe, of 11,000 tons and 16,500 indicated 
horse-power, recently ordered ; the second-class cruiser 
Doris, to be launched in February ; and two 30-knot 
destroyers, The company also launched this year a 
passenger steamer of 1546 tons and 5600 indicated 
horse-power—the Duke of Lancaster, for the Fleet- 
wood service; two large sand-pump dredgers, and a 
sludge steamer. The total tonnage is well up to the 
average, while the production of the engine works is 
the largest of any firm in the kingdom this year. 

1889. 1890. 1891. 1892. 1893. 1894. 1895. 
Tons . 26,847 24,665 31,444 27,080 19,552 20,656 25,644 
LH.-P. .. 27,375 52,660 26,975 35,300 31,340 29,550 64,450 

At Workington, Messrs. R. Williamson and Son 
completed 12 vessels, only one of which was of any 
size—2958 tons, a sailing ship locally owned, and a 
steamer of 390 tons for Bilbao. The others were 
lighters and barges. This indicates that the firm was 
busier than usual, for in the previous year their total 
was only 830 tons, in 1893 3617 tons, and in 1892 
5057 tons, while for the past year it is over 5000 tons. 
At Maryport, Messrs, Ritson and Co. constructed a ship 
of 2095 tons for the German firm Rickmers, who have 
recently hada very large number of ships and steamers 
built in Britain. The production of the firm for two 
or three years has been one ship per annum. 


Tue MERsEy. 
The production on the Mersey is rather better than 
in some previous years, although far behind the 
output of the priacipal years, as shown by the fact 
that three and four years ago the total was four and 
five times higher than it is for 1895 : 


1890. 1891. 1892. 1893. 1894. 1895. 
Tons . 30,253 25,975 40,1%  9,07L 4656 6,832 
I.H.-P.  .. 28.408 17,075 84,850 15,463 29,380 27,790 


Of the total tonnage 27.4 per cent. was for foreign 
owners, rather less than last year, but much more 
than usual, Half of the tonnage—to be precise, 3399 
tons—was sailing craft. Messrs. Laird, of Birken- 
head, launched four 30-knot destroyers for the British 
Navy. These vessels, of 320 tons, have engines of 
6000 indicated horse-power, which swells the horse- 
power total. They will be ready for steaming early 
this year. The firm also launched two paddle steamers, 
one of them, the Queen of the North, of 600 tons and 
1700 indicated horse-power, for Channel service, and a 
small screw steamer for abroad. They converted the 
Great Western Railway Company’s steamer Pembroke 
from a paddle to a screw steamer, fitting new boilers 
and engines, of 3300 indicated horse-power. The 
machinery output of the firm is up to the 
average, and in the yard splendid progress has 
been made with the battleship Mars, which will 
be floated out of dock in early spring with a con- 
siderable part of her machinery on board. Messrs, 
Thomas Koyden and Co. have confined themselves 
to repairs during the year. Messrs. J. Jones and Co. 
completed 18 small craft aggregating 4481 tons, six 
of them steamers, with engines aggregating 1400 indi- 
cated horse-power. The average tonnage for the 
preceding three years is only about 1000 tons. Messrs. 
J. Harland and Co. completed a small wooden steamer 
to carry 260 tons, as against two smaller craft in the 
preceding year, and it may be said further that all 
the firms have been fairly busy with repair work, 
which is more depended upon in the Mersey than new 
work, notwithstanding, too, that a fourth of the home 
tonnage built in the kingdom is owned at Liverpool. 


THE THAMES. 
There has been average activity on the Thames; 
the tonnage produced is slightly less, but several 
vessels of note, notably a Japanese battleship at the 
Thames Iron Works, have kept workmen fairly 
busy. The tonnage completed is 6640 tons, as com- 
pared with 7203 tons in 1894, 8235 tons in 1893, but in 
1892 there was a cruiser from the Thames Iron Works 
which brought the total to 22,377 tons. Of the total, 
about a half, 3478 tons, was for abroad ; the only sail- 
ing craft were barges and small sail boats for warships, 
&c. The Thames Iron Works completed a Russian 
armed transport, the Samoyede, of 565 tons, with 
engines made by the builders of 1050 indicated horse- 
power to give a speed of 12 knots, and one 27-knot 





Both these firms have been much busier than in the 
previous year. Mr, Joseph Carr completed nine | 








** destroyer” of 224 tons, with Maudslay’s engines 
of 4500 indicated horse - power, having three of 


White’s coil boilers working at 225 lb. pressure. A 
Japanese battleship is almost ready for launching, 
so that the firm have been more fully employed 
than in the three preceding years. Messrs. Yarrow 
and Co. have been very busy at their Poplar works. 
They launched and successfully passed through their 
trials three first-class torpedo boats for the Navy, each 
exceeding their 234 knots guaranteed speed, and a 24- 
knot torpedo-boat, 147 ft. 6in. long by 14 ft. 9ia. beam, 
for foreign service. Their most important craft was 
the nickel-steel torpedo-boat destroyer Sokol, for the 
Russian Government, which with 4000 indicated horse- 
power easily got 30 knots speed, as fully described in 
ENGINEERING, vol. lx., page 334; and not only has 
this success brought Mr. Yarrow a commission to design 
and superintend the construction of similar boats in 
Russia, but an order for four of the same type for the 
Argentine Government. The firm also turned out for 
a foreign Government a 60-ft. second-class torpedo- 
boat to go 20 knots, and a 50-ft. gunboat. In the con- 
struction of stern-wheel steamers the firm has been very 
busily employed, the vessels built including one 86 ft. 
long, 20 ft. beam, and only 16 in. draught, to steam 
10 miles an hour; one 70ft. long by 14 ft. beam ; 
one 100 ft. by 20 ft., with only 12 in. draught, to go 
11 miles an hour; one 55 ft. by 8ft. 6 in., drawing 
6in., to go eight miles; one 120 ft. long by 24 ft. 
beam, drawing 13 in., to go 13 miles; and one 68 ft. 
long by 12 ft. beam, drawing only 12in., to go nine 
miles—all for foreign service. The firm also constructed 
a tug and a launch, and provided machinery for all 
these boats and five Yarrow water-tube boilers for 
foreign cruisers and gunboats. Messrs. Thornycroft, 
Chiswick, have been busy, and, like Messrs. Yarrow, 
have = through their trials several British tor- 
pedo-boat destroyers, the best speed being 29 knots, 
Their record of launches includes the 27-knot de- 
stroyer Bruiser; a 55-ft. long 9 knot hydraulic steam 
lifeboat for Holland ; and amongst the river launches 
built special mention may be made of the boilers of 
the water-tube type, in which the tubes have been 
utilised to form the firegrate, with most satisfactory 
results, as already narrated in ENGINEERING. A similar 
launch was built for the War Departmentwith only 10in. 
draught. Messrs. Thornycroft have also fitted several 
boats with their turbine propeller, which has given good 
results. Messrs. R. and H. Green, Limited, Blackwall, 
have completed four vessels, of 1500 tons, including the 
Duchess of York, 999 tons gross, and of 19 knots speed, 
for the Folkestone and Boulogne service of the South- 
Eastern Railway Company ; two paddle steamers of 
244 tons, and 13 knots speed, for service on the Bos- 
phorus ; and a steel barge, Jap, to carry 90 tons. 
Messrs. Edwards and Co. completed 33 vessels of 993 
tons, including a paddle steamer Queen Elizabeth, of 
138 tons and 100 indicated horse-power, for Thames 
traffic, a 104-knot steamer of 44 tons for Bahia, and 
four other small passenger craft, one a twin-screw boat ; 
six steam launches, five grab dredgers, and several 
hopper barges. The total for the three preced- 
ing years was 906, 604, and 985 tons. Of the 
work of launchbuilders it is not necessary to enter 
into details, although they are included in the 
total. The water-tube boiler is in increasing use, and 
frequently in conjunction with oil fuel, as was indi- 
cated in our notice of the Yachting Exhibition (see 
pages 155 and 251 of vol. lix.). Even in barge tugboats 
the water-tube boiler has found a footing, a Babcock 
and Wilcox boiler having been fitted to the Rodney, 
belonging to Messrs. Williams, and we hope to illus- 
trate the arrangement shortly. Messrs. Feaneed and 
Son, Limited, at their Limehouse yard, constructed 
rather more craft than in some previous years, their 
total being 37 tons. 

Of marine engines the production by the London 
firms is 129,030 ‘ndilenten horse-power. Messrs, J. 
Penn and Sons, Greenwich, have completed the machi- 
nery for five vessels, including the Magnificent and 
Illustrious, first-class battleships built at Chatham, the 
ower being 12,000 indicated horse-power ; the South- 
astern Railway steamer, Duchess of York, 4200 indi- 
cated horse-power, and the two Bosphorus paddle 
steamers of 620 indicated horse-power, built by Messrs. 
Green, Their total—29,620 indicated horse-power— 
is more than double what it was in the previous year. 
The engines of the Magnificent have been illustrated 
in ENGINEERING. The speed on trial was 174 knots. 
The boilers of the Duchess of York, as well as of the 
Magnificent, are worked under induced draught, and 
are to give a speed of 19} knots, while the Bos- 
horus boats went 13? knots. Messrs. Maudslay, 
ons, and Field’s return includes the machinery 
of four 27-knot destroyers—the Conflict, Teaser, 
and Wizard, built by Messrs. White, of Cowes, and 
the Zebra, completed by the Thames Iron Works, 
These ure each to develop 4500 indicated horse- 
power, and White’s coil boilers are heing used to give 
steam of 225 lb. pressure. Engines of 12,000 indicated 
horse-power for the battleship Renown have also been 
fitted on board, and the vessel has steamed from Pem- 
broke Dockyard to Portsmouth, there to be completed 
for trial. Similar engines are being supplied for the 








Cesar, which will be launched shortly at Portsmouth. 
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The firm have been busy with the construction of 
Belleville boilers. Four have been fitted to the Ohio, 
one of Messrs. Wilson’s Hull and New York liners, 
the grate area being 192 square feet, and the heating 
surface 5283 square feet, the working steam pressure 
at the boilers being 250 lb. Twenty-four boilers are 
being fitted into the Russian steamer Kherson, building 
at Messrs. Hawthorn, Leslie, and Co.’s. The boilers 
have each eight elements composed of tubes 44 in. in 
diameter and 7 ft. 64 in. long, the grate surface being 
1132 square feet and the heating surface 35,350 square 
feet. These boilers have successfully passed through 
evaporative trials (see page 571 of last volume). The 
work on hand includes the machinery for the British 
cruiser Gladiator, which is to have Belleville boilers, 
and the firm are also making the Belleville boilers for 
the cruisers Arrogant and Furious of the same class. 
Eight Belleville boilers are also being constructed for 
the Austrian warship Budapest, of 8500 indicated 
horse power, the total grate area being 720 square feet 
and the heating surface 22,500 square feet. 

Messrs. Humphrys, Tennant, and Co. have been 
exceptionally busy, having completed the engines of 
the Argentine cruiser Buenos Aires, built at Elswick, 
which on trial exceeded 23 knots, and the machinery 
of which we hope to illustrate shortly. They have 
erected in the shop the engines of the two Japanese 
battleships of 14,000 indicated horse-power building 
atthe Thames Works and Elswick, while the engines 
of the battleship Prince George, of 12,000 indicated 
horse-power, have been sent to Portsmouth. They 
have also some Russian work in hand. Messrs. John 
Stewart and Son, Limited, Blackwall, are complet- 
ing the following new machinery: Three sets of 
compound engines and boilers, and two sets of stern- 
wheel engines and boilers; they are converting a set 
of screw engines, and making a new boiler for them. 
They have launched nothing new this year from their 
shipyard, but have been very busy with repairs to the 
hulls and machinery of vessels, besides having the dry 
docks fairly full. Last year they constructed three 
new vessels and machinery for them. 

(To be continucd.) 








H.M.S. ‘* DESPERATE.” 

On the present page we give two illustrations of one 
of the new class of torpedo-boat destroyers which are 
now in course of construction for the Royal Navy, 
Fig. 1 being a longitudinal view and Fig. 2 a deck 

lan. The Desperate is one of the six boats that 
eur been ordered by the Admi:alty from Messrs. 
John I, Thornycroft and Co., of Chiswick, two of 
these vessels having, within the last few days, been 
added to the original four which were entrusted to the 
Chiswick firm to construct. The names of the first 
four are Desperate, Foam, Fame, and Mallard. The 
other two are not yet named. 

These vessels are 208 ft. long on the water line, or 
210 ft. long over all. The maximum breadth is 
19 ft. 6 in., and the depth 13 ft. Gin. In general 
design the new boats follow the Daring, the first 
destroyer built by Messrs. Thornycroft, very closely, 
the chief alteration being the larger size of the more 
recent vessels, whilst to attain the higher speed bigger 
engines and boilers have been introduced. We gavea 
description of the Daring at the time of her launch,* 
and further details were published in these columns 


when the versel was tried.* It is not, therefcre, 
necessary that we should go through the general 
features on the present occasion, and we will contine 
ourselves to the points in which the Desperate and her 
sisters depart from the original design. 

The additional three knots, in excess of the 27 knots 
before guaranteed, is to be obtained chiefly by putting 
in more power. The relative weight of hull has, 
however, been reduced where possible, the most im- 
portant feature in this direction being the use of a 
new special steel which has been manufactured 
especially for theee boats. It has a tensile strength of 
38 to 43 tons per square inch, and the extension is 
15 per cent. on a 10-in. specimen. This may be 
compared to the 28 tons of the usual mild steel. 
It should be stated that the additional strength and 
stiffness—the latter being a very important feature— 
is not obtained by higher carbon, but by a new 
alloy, made specially for these vessels, in which 
strength and ductility are combined. In this way 
the scantling has been reduced without sacrifice of 
the strength of structure. In regard to the interior 
arrangements, the design of the Daring has been 
followed. The boat’s complement is 56 all told. The 
officers’ quarters are right aft, whilst the crew are 
berthed, some right forward, and others just aft of the 
machinery space and next to the officers’ quarters. It is 
certain that the officers have the most uncomfortable 
part of the vessel, getting all the vibration from the 
propellers. The forward part is undoubtedly the most 
comfortable, the turtle-back deck in the bow giving a 
chance to make a good lofty cabin. It would, however, 
be too grave a breach of British naval etiquette for 
bluejackets to be aft and officers forward; the men 
might lose respect for their superiors and look on them 
as *‘ foremast jacks.” Nevertheless, in many foreign 
vessels of this type the officers’ quarters are forward ; 
and, so far as we are aware, this has led to no serious 
breach of discipline. 

The armament also is much the same as in the 
Daring, but there are two more 6-pounder guns, or 
five in all, and only two torpedo tubes in place of 
three, the Desperate and her sisters having no bow 
discharge, Only six of these destroyers have the bow 
tubes, namely, the Daring, Decoy, Havock, Hornet, 
Ferret, and Lynx. The general opinion of naval 
authorities appears to be in favour of reducing the 
torpedo equipment of these vessels in favour of the 

un armament. It is eaid that destroyers should be 

estroyers, and not torpedo-boats. On the other 
hand, it is claimed by some that so long as the 
destroyers have the speed and gun power requisite to 
give them certain victory over the torpedo-boat, there 
can be no harm in giving them powers of offence 
against larger vessels, The argument is a little dan- 
gerous, because one destroyer might find herself opposed 
by several torpedo-boats, and she would then want all 
the guns she could carry ; moreover, an enterprising 
commander would be likely to have a keener desire to 
bag big game, and might be apt to forget his proper 
function of protecting the fleet by destroying the little 
craft of the enemy. The question is, however, one 
for the naval officer to decide. 

Another new feature in the later destroyers is 
a commander’s bridge or platform forward, just 
abaft the conning tower. Here there is a steering 
wheel, and the larger size of these boats makes the 
position tenable even in bad weather. The advantages 








* See ENGINEERING, vol. lvi., page 674, 





* See ENGINEERING, vol. lvii., page 850, 








of handling a boat in the open rather than through a 
conning tower will be apparent. 

The form of bow adopted by Messrs. Thornycroft 
in the Desperate is partly shown in our engravings. It 
will be seen that the stem, in place of raking aft from 
the water line, slopes forward. The object is to make 
the boat drier when steaming at speed. One of the 
chief troubles anticipated in action with these very 
fast boats is the heavy spray that is knocked up just 
at the point where the stem meets the water. This 
spray mounts up the sides of the bow and rushes 
aft in a torrent that would prevent the effective 
handling of the forward gun, Especially when 
steaming to the wind this is a very serious matter, 
and if there be anything more than a smart 
breeze, itis almost impossible to look out ahead. 
It is not a question of ‘‘ green water” coming on 
board and danger to the vessel, it is simply that 
the drops of water drive aft and cut like 
hail. In crder to meet this, Messrs. Thorny- 
croft have modified the cutwater in the manner 
described. It will be seen that the point where the 
stem meets the water is several inches—perhaps 2 ft.— 
aft of the extreme end of the deck. The water that 
runs up the side, owing to the sudden momentum it 
acquires by being struck by the boat, has, as it were, 
a more overhanging wall to climb instead of one more 
approximately vertical, and is, therefore, more likely 
to fall back than get over the top. To increase this 
effect the designer has given the Desperate more flare 
than usual, a feature which makes the vessel appear 
somewhat full forward, as shown by the deck plan. 
On the water level, however, the lines are extremely 
fine forward, and the stem itself, we notice, is brought 
almost to a knife-edge. These features are, doubtless, 
introduced in order to overcome the spray-making 
effects of high speed. With a long vessel of this class 
the designer can afford to put in what sailors call ‘“‘a 
cowardly bow,” whereas it would not be admissible in 
a more beamy style of craft. To judge bythe form of 
the Desperate, as she lies at present on the stocks, she 
is likely to prove very successful in the matter of dry 
decks, and her design bears evidence of that combina- 
tion of boldness and true appreciation of the needs of 
the situation which has always distinguished the 
work turned out at Chiswick from the days of the 
Ariel down to the present time. 

The other end of the boat is also unusual, though no 
longer novel. It consists of what is known as the 
Thornycroft stern, a formation which has often been 
referred to in these columns, and more than once 
illustrated. It will be remembered that the bottom 
of the boat, right aft, in place of being of the usual 
ship form, slopes up to the water level, which it meets 
at the sternmost part. As the width is carried well 
to the end, this would give a flat floor, but with the 
Thornycroft stern the floor is more than flat; it is 
absolutely arched upwards. It has been usual to give 
a rounded corner where the floor joins the sides, but 
a small alteration has been made here, the bottom 
plating right aft being absolutely carried out level, and 
ending in a sharp edge. The result is what may be 
described as an arris—to borrow a non-nautical term— 
and an easier delivery is given to the wake. The 
finish looks a little ragged, but there is no doubt it is 
an improvement, as there was a certain amount of 
eddying at the rounded corners, and although this 
might be inappreciable under ordinary circumstances, 
at the enormous speed these boats travel it is appa- 
rently worth considering. Whilst speaking of the 
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Thornycroft stern we may allude to a fact which has 
recently come to our knowledge. It appears that the 
Newhaven and Dieppe boat, the Tamise, has this form 
of after body, there being, however, only one rudder 
in place of the two always fitted by Messrs. Thorny- 
croft. We understand that the Tamise in bad weather 
makes her passage in an hour less time than she would 
do if she had the ordinary stern, the speed being 
estimated by taking a line through the performances 
of other boats built in the usual manner. This con- 
firms our own opinion of the good sea-going qualities 
of the Thornycroft stern with the boat under way, 
an opinion formed from observations taken on board 
the Chiswick vessels when running at high speed 
in rough water. Probably the comparatively fast 
steaming the Tamise keeps up in bad weather, is due 
to the position of the screws under the stern of the 
boat, an arrangement which prevents racing in rough 
water. The same remark, of course, applies to the 
vessels built by Messrs. Thornycroft, the cross-Channel 
boat being similar to the Chiswick craft in this 
respect. 

The machinery of the Desperate is similar to that 
of the Daring.* We have so fully described both the 
engines and boilers of the Daring already that there is 
little need to say more about them here. In the 
Daring the engines, it will be remembered, were of 
novel design, and the same may be said of the water- 
tube boilers with which the latter vessel was fitted. 
Both engines and boilers have, we understand, been 
found to give excellent results in service, and fully bear 
out the promise of the trial trips. Perhaps the best 
proof of this lies in the fact that they are repeated 
in the new boats. A few unimportant changes 
have been made in the arrangement of machinery, 
but these do not call for any special notice, The 
proportions of both boilers and engines have been 
enlarged with the larger and speedier vessels now 
in construction, the grate and heating surface of 
the boilers being increased. The cylinders of the 
triple-compound engines are now 20 in., 29 in., and 
two of 30in. diameter, the stroke being 18in. The 
boilers are three in number. The two forward boilers 
are placed back to back, and have a chimney in 
common, whilst the after boiler has one to itself. The 
forward chimney has naturally a larger cross-area than 
the other, but the chimney casings are made of the 
same size, so that in appearance both funnels are alike 
in size. The annular space between the after chimney 
and its casing is made to serve as an upcast shaft, by 
means of which the engine-room is ventilated. This 
arrangement has been found by experience to work very 
well in practice, a comparatively cool engine-room 
being thus secured—no small advantage in the con- 
fined space full of high-pressure steam pipes, &c., 
with which these boats are crowded. 

The trials of these vessels will be looked forward to 
with considerable interest. The first of the boats 
will be launched very shortly, and the trials will be 
run early in the year. 





INDUSTRIAL NOTES. 

Tue past year was not remarkable for any very 
great movements connected with labour, nevertheless 
it has had its own peculiar features, One great pecu- 
liarity was the collapse—subsidence, as it were—of the 
tactics of the Independent Labour Party as an indus- 
trial force. Their political collapse does not come 
within the purview of these ‘‘ Notes.” Starting with 
the idea of capturing everything, they have been prac- 
tically ousted from the Trades Union Congress, and 
they have been virtually defeated in most of the 
Trades Councils. There has been also an enormous 
falling off in many of the new unions started in and 
since 1889, Some barely hold their own ; others have 
been seeking by amalgamations to keep up their 
numbers and replenish their funds. Some two or three 
are flourishing and strong, but they have adopted the 
old methods and have survived. The two great dis- 
putes of the year have been in the boot and shoe 
trades and in the engineering trades. The former 
was settled by conciliation ; a most elaborate system 
of prices and extras has been devised, and on the 
whole it is working fairly well. The other was 
also placed in the hands of Lord James of Here- 
ford, but up to the present it has not yet been 
arranged. On the whole, it may be said that concilia- 
tion and arbitration has made some advance—in the 
coal trades in Darham, Northumberland, and in South 
Wales, and in the iron and steel trades of South 
Wales. The rates of wages have been advanced, and 
in numerous cases the hours of labour have been re- 
duced in the building trades, more especially in the 
districts which had hitherto been underpaid. Very 
few reductions in wages took place in the year, while 
advances in wages were very numerous. This was 
mainly due to the increased and increasing activity in 
trade. Employment has gradually become better in 
* The engines of the Daring were fully illustrated and 
described in ENGINEERING, vol. lviii., page 575, and the 
boilers in vol. lvi., page 674, 








most industries, theincrease being very gradual in nearly 
all instances, but it was continuous. The outlook for 
the present year is fairly good all round, but some 
ominous clouds have gathered in the distant horizon ; 
it is hoped that these will gradually melt away, and 
de aie us flourishing activity in this year of grace 





The year 1895 ended without any settlement of the 
dispute at Belfast and on the Clyde. As regards 
the latter, little can be expected this week, as the 
Scotch holidays are at the New Year, and not at 
Christmas. n Belfast the suffering among the 
sections of workpeople not coming within the union 
rules of strike pay, and having no out-of-work fund to 
fall back upon, has been acute. In some cases pay 
seems to have been withheld if the men out of work did 
not actually come within the strike rule. Efforts have 
have been made to alleviate the suffering locally by 
employment and otherwise. 





A new departure is being contemplated in labour 
legislation, namely, to call in the aid of a private 
Bul to effect a spzcific purpose. Labour is often 
affected by private Hills, especially in connection 
wih municipal law, but it has seldom been the sub- 
ject of a specific measure of late years. The Shipping 
Federation, Limited, Bill is specific. The preamble 
recites that the members of the federation own about 
nine-tenths of the total tonnage of sea-going merchant 
vessels of 100 tons and upwards registered in the 
United Kingdom, and it states that, pursuant to a 
resolution of the council of the federation, ‘‘ in order 
to promote good feeling and accord between their 
members and the seamen employed by them, and to 
encourage and assist steady and reliable men,” the 
formation of a benefit fund for seamen and others is 
desirable ; the federation has, therefore, formed a 
benefit fund whereby allowances are secured in case of 
death or accident to the seamen and others who are 
entitled to participate in its benefits. The fund already 
in existence is at present dependent solely upon the 
calls made from time to time by the federation on its 
members. Upwards of 50,000 seamen and others are, 
it is said, now entitied to participate, by certificates 
held by them, in the fund ; and its operation has, it 
is stated, resulted in the encouragement of a better 
class of seamen. It is, therefore, proposed to obtain 
parliamentary sanction to the constitution and for the 
regulation of the fund on a permanent basis, In view 
of such sanction, the members of the federation are 
willing to subscribe sums amounting to 50,000/., 
which are to be invested as a permanent source of 
income. The Bill proposes to confer the authority 
and the powers asked for. Ferhaps the most impor- 
tant labour clause in the Bill is one which proposes to 
modify the Merchant Shipping Act, 1894, by em- 
powering the federation to engage and supply seamen 
and apprentices to the sea service, without being in 
contravention of the provisions of that Act. Barge- 
men and others on the River Thames are still under a 
private Act, but it is not put in force. Coalheavers, 
coalwhippers, ballast-heavers, and others were pro- 
tected 3 private Acts for many years, until they 
were taken under the protection of the Trinity House. 
Bakers were also under private Acts. 





Great preparations appear to be in a to make 
the International Labour Congress of this — & suc- 
cess. These congresses have not been held annually 
withouta break. The first was held in London in 1888. 
In 1889 there were two congresses, one called by the 
German Marxist party, and another by the French 
Possibilists, both of which were held in Paris, where the 
pronouncement was made in favour of a legal eight- 
hours day. In 1891 a congress was held in Brussels, 
at which the representation of British trade unions was 
but small. At that congress Zurich was fixed upon 
for the fourth congress, to be held in 1893, and a 
committee was appointed to make preparations there- 
for. The Porat was a mixed affair, trade unions, 
socialist bodies, democratic associations, and the 
Fabian Society being represented. It was a huge 
gathering of about 700 persons, and the differences of 
opinion were very pronounced, the Anarchists being 
blamed for most of the scenes which occurred. After 
the Anarchist delegates had been ejected, the chief 
matters discussed were the eight hours, and indepen- 
dent action on the part of labour representatives, free 
from all connection with political bodies, or rather 
‘*parties.” London was then fixed upon for the 
congress to be held in 1896. The committee ap- 
pointed were deputed to confer with the Parlia- 
mentary Committee of the Trades Union Congress, 
and concurrently to make all the necessary arrange- 
ments. At the Norwich Congress the Parliamentary 
Committee were practically instructed to co-operate, 
though the resolution was not discussed, but it was 
referred to the committee, like many others, for them 
to consider and take action, The joint committees 
have been at work, and the preparations are well ad- 
vanced. But the congress will be, to all intents and 
purposes, political and socialistic, even the title being 





so changed as to take in the ‘socialist workers.” 
The cost of the congress is estimated at 500/., towards 
which the Zurich committee and the Parliamentary 
Committee have contributed 50/. each, and a further 
sum was required by the first day of the present year. 
The Anarchists are to be excluded, but the essence of 
the action foreshadowed is to capture political rights 
and the machinery of legislation. 


One of the fads of the new labour party and the 
demonstrators on Tower-hill, Trafalgar-square, Hyde- 
park, and other places, was a demand for labour 
bureaux all over London, to which men could apply, 
and where emp!oyers could find workmen. That dream 
seems to have passed away. As was pointed out at the 
time in ‘‘ Industrial Notes,” the proposals were but a 
revival of the projects of Mr. Alsager Hay Hill, in the 
sixties, which were always denounced by the unions. 
But the new unionists and the unemployed committees 
were of opinion that the earlier schemes failed because 
they were in private hands, as private speculations ; 
the new demand, therefore, was for labour bureaux 
under the local authorities, and in several instances 
the vestry elections were contested on those grounds. 
Now the bureaux have fallen into disrepute in most 
cases. It is alleged that trade unionists and employers 
do not sufliciently patronise the bureaux. But this is 
rather a compliment to the trade unions, for the mem- 
bers prefer their own club-house, or the general oftice, 
as the case may be, and the employers also, it seems, 
give the preference to the unions when they require 
men. The bureaux, therefore, have become little more 
than places of register for the casual workman and for 
those in years, 


The new Factory and Workshops, Act, 1895, 
which came into force on January 1, is a long Act of 
56 sections and three schedules, It is also a compli- 
cated measure in many respects, as it will have to be 
read into other Acts. It is, moreover, a very im- 
portant measure. The provisions as to sanitation and 
safety are very far-reaching ; the former extend to 
places outside the factory or workshop, to places where 
materials are made up, with penalties in case of in- 
fectious disease. The fencing of dangerous machinery 
is extended in various ways, new regulations are made 
as to cleaning machinery while in motion, and as to 
self-acting machines, and provisions are, made as to 
escape from fire. Representatives of the workmen 
are to be on arbitrations as to special rules, and the 
provision in the principal Act is extended as to penal 
compensation in cases of death or injury caused by un- 
fenced machinery. Overtime is restricted as regards 
young persons and women, and restriction is further 
placed upon the number of hours during which a young 
person may be employed without an interval for a 
meal. Registers of children and young persons em- 
ployed are to be kept in all workshops. Restrictions are 
placed upon employment outside the factory or work- 
shop, and holidays are extended. Special provision 
is made as to notices of accidents, and with respect 
to iron mills, blast-furnaces, &c., where the occupier 
may not be the actual employer. The section as 
to accidents extends to all employments, whether 
women, young persons, or children are employed 
or not. <A register of all accidents is to be kept, 
and a formal investigation may be ordered. This 
section also — where men only are employed. 
Laundries are brought under the Factory Acts, and 
docks, &c., in certain cases, as regards accidents, 
fencing machinery, &c. Special provision is made in 
cases of tenement factories, where the motive power is 
supplied to all or several, and regulations are made as 
to grinding and cutting. As regards bakehouses, the 
further erection of underground bakeries is prohibited. 
Special provisions are inserted as to health in certain 
cases, particularly in dangerous trades. The provi- 
sions as to particulars of work are extended to all 
textile trades, and the Acts are further extended as to 
outworkers as regards lists, sanitation, &c. 





The condition of the engineering trades throughout 
Lancashire continues satisfactory, with a very fair 
weight of new work coming forward in most branches. 
Altogether the outlook and the general prospects are 
very encouraging for the year 1896, The improvement 
has been slow but progressive from the beginning of 
1895 until the present date. First one branch and 
then another improved, until the whole of the engineer- 
ing and cognate branches of industry felt the increased 
activity. Almost, if not quite, the last to participate 
in the improved conditions were the locomotive 
branches, and to some extent other railway work ; but 
at the close of the year these departments were able to 
enjoy some of the a of improved conditions 
of trade. Slowly, very slowly, the number of un- 
employed in the engineering trades decreased, month 
by month, until at the close of the year they were 
materially reduced in number, though even yet there is 
room for much greaterimprovement. The happiest time 
for industry is when all capable men, willing to work, 
can find emploment at good wages ; and this, too, is 





the most prosperous time for employers. The iron 
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trade, both for crude and finished material, remains 
about the same, with no retrogression as regards work 
or prices, In the steel trade prices are weak and orders 
slack, but not to such an extent as to cause serious mis- 
givings as to the near future. On the whole, all the en- 
gineering and cognate branches of industry have been 
tolerably free from serious labour disputes for a long 
time past. There was no rush to press down wages on 
the part of employers, and consequently there has been 
no cause for disputes to regain reductions made in bad 
times. A few local disputes have occurred, at Barrow, 
St. Helens, and Warrington, but none of them very 
serious, and all, or nearly all, seem now to have been 
se‘tled. 





There are rumours of another coal strike in Scotland 
early in the present month. On the other hand, fuel 
is cheap and plentiful, large stocks being on hand. 
Instead, therefore, of a rise in wages, the chances are 
that there will be a reduction, or an attempted reduc- 
tion. 

The state of trade in the cotton districts of Lanca- 
shire is rather gloomy. Another large mill has been 
closed, with 30,000 spindles and 600 looms, through 
lack of orders. There are some 10,000 looms idle at 
the present time. 





LOCOMOTIVE FOR THE GLASGOW AND 
SOUTH-WESTERN RAILWAY. 
(Concluded from page 715, vol. lx.) 

Connecting-Rods.—To be of best Yorkshire iron, forged 
without weld and finished bright all over. Bearings to be 
of gun-metal. Those for the large end to be lined with 
white metal; small end to be adjusted by wedge and 
screw as shown on drawings. Both ends to be supplied 
with brass oil-cup covers. 


Dimensions. 
Length of connecting-rod, centre to fb. in. 
centre... pe ae af she 6 44 
Diameter of large-end bearing... ss 0 8 
Width ss So: vei 0 4 
Diameter of small-end bearing 0 3 
Width aS ie 0 38 


Coupling-Rods and Crankpins.—Coupling-rods of best 
mild Siemens steel, forged without weld and finished 
bright. Bushes of solid gun-metal forced into rods by hy- 
draulic pressure. Oil cups to bs supplied with brass covers. 
Crankpins to ba of best Yorkshire iron, well case-hardened 
on working surface. Part in wheel boss to be turned to a 
taper, and forced into the wheels by hydraulic pressure, the 
ioner end to be afterwards riveted over. The outer end 
of pin to be fitted with a screwed washer secured with a 
tapered steel split pin. 


Dimensions. 


fo. in. 
Distance of centres i SS 7 6 
Section of rod, 5in. by 12in. ... 
Diameter of crankpins ... 0 4 
Width = < ae vi oO 43 
Diameter of pin in wheel-boss (taper 
lin 5 im ae ms cas 0 4} 


Bogie —The back of the engine to be carried on a four- 
wheeled bogie arranged on the swing-link principle, with 
14 in. of lateral movement on each side of engine. The 
bogie frames to be of best mild Siemens steel by the 
same makers as the engine frames, the inner sides to be 
planed all over, and the outer sides where any attach- 
ment is made. The ends of the frames to be stayed by 
flanged plates placed vertically, to which the frames must 
be securely bolted. The bogie carrying girders to be of 
annealed cast steel; the flanges to be machined and 
securely bolted to the frames; the inner vertical faces to 
be machined for the central cradle to work between them. 
The central cradle to be of annealed cast steel bearing on 
a cast-iron bracket, attached to girder between engine 
frames. The faces of the dise to be made to contain oil 
and exclude dust, and lubrication to be provided for 
throughout. The tee links, tes-link pins, bogie safety- 
pin, &c., to be of best Yorkshire iron, and all workin 
parts to have their surfaces machined, truly finished, an 
case-hardened. The whole of the framework of the bogie 
to be fastened together by turned bolts, well fitted and 
driven in tight. The bearings to be spanned by a spring 
beam to which the weight is transmitted by links from 
the bearing spring. The centre brackets of bearing springs 
to be of annealed cast steel. 

Straight Axles.—Straight axles to be of the best mild 
Siemens steel, to be manufactured »y Vickers and Sons, 
Cammell and Co., Monkbridge, or Taylor Brothers. They 
are to be turned smooth and true on the journals and 
wheel seats, and rough turned on the central portion 
between the bearings. Esch axle to be stamped with 
maker’s name and quality of material as specified. See 
detail specification. 

Crank Axles.—The crank axles to be of best Siemens 
steel, to be manufactured by Vickers and Sons, Monk- 
bridge, or Taylor Brothers, finished accurately to gauges. 
Left-hand crank to lead. The crank axles to be turned or 
machined all over, and the crank webs must be hooped 
with the toughest description of ‘‘ Yorkshire iron.” The 
axles to be annealed after the sweeps have been slotted 
out, and be tested before leaving the steel works in 

yresence of the locomotive superintendent or his deputy. 
tach axle to be stamped on edge of web with maker’s 
name. See detail specification. 





Dimensions—Bogie Axles. 


ft. in. 
Diameter in middle 0 6 
o. of journals 0 5h 
Length oa ae 0 9 
Diameter of wheel seat ... D 
Length = os 0 6% 
Centre to centre of journa's 3 8 
Leading Axies. 
Diameter in middle #4 a 0 it 
ie of journals 0 7 
Length of journals se 0 8 
Diameter of wheel seat ... 0 8 
Length aa F 0 68 
Centre to centre of journals 3 104 
Crank Axles. 
Diameter in middle between cranks ... 0 7% 
os of crankpin journal ... 0 8 
Width of crankpin journal 0 4 
Diameter of journal 0 74 
Length - ois 0 8 
Diameter of wheel seat ... 0 8 
Length of a as 0 6{ 
Centre to centre of cranks 2 2 
. mm journals 3 104 
Throw of cranks ... wa vee ss 1 9 
Section of inside crank arm... ... L34in. x 4} in. 
a outside “ oe sic SR: gy. EE as 
if hoopon ,, rs sos DR gh) ORs 


Axle-Bcxes.—All the engine axle-boxes to be of the very 
best gun-metal, lined with white metal, fitted with brass 
underkeeps and suitable covers; the bogie axle-boxes to 
have spring lubricating pads; all the axle bearings to be 
lubricated by special independent oil-boxes; these oil- 
boxes to be of brass, with suitable lid, and got up bright, 
all as shown on drawing. 

Axle-Box Guides —To be of cast-iron cylinder metal, 
accurately planed and fitted to the frames, and secured 
with turned bolts, well fitted and driven in tight. The 
bogie guides to be fitted with cast-iron distance blocks and 
securing bolts, as shown. The stays for driving and 
trailing guides to be of wrought iron. The driving and 
leading guides to be provided with adjustable wedges of 
best Yorkshire iron, well case-hardened. A _ strong 
bracket of annealed cast steel to be fitted over the driving 
axle-box guides, and firmly bolted to the frames as shown 
on drawings. 

Wheels.—The wheel centres to be cast of the best mild 
Siemens steel, carefully annealed, and to be perfectly 
sound and free from honeycomb or other defects, manu- 
factured by the Monkbridge Iron Company, Leeds, J. 
Spencer and Sons, Newcastle-on-Tyne, or other makers, 
approved by the company’s locomotive superintendent ; 
or the wheel centres may be of wrought iron of the best 
material and workmanship, with solid rims, spokes, and 
bosses, manufactured in the works of the contractors. 
Counterweights to be cast or forged solid on the driving 
and leading wheels, and the surface of rims and spokes 
to be shaped so that the wheels are exactly balanced. 
Each wheel to be bored with a slight taper, and put on 
the axle before the tyres are shrunk on by hydraulic 
pressure of not less than 70 tons, and then properly keyed 
on. All to detail drawings and yauges. 


Dimensions— Bogie. 


ft. in. 
Diameter outside rim of wheel... oe 
Width of rim a aks 0 43 
Thickness of rim ... ve ~ us 0 il 
Number of spokes ans = 9 
Seotion of spokes at boss, 38 in. by 12 in. 
* » vim, 3$ ,, ” 
Diameter of boss ... set ak ous 1 04% 
Length of wheel seat ba 0 63 
_ Diameter o ass be ot S x 
Driving and Leading. 
Diameter outside rim of whee)... 4 8 
Width of rim ay ie 0 4g 
Thickness of rim ... 0 1f 


Number of spokes se a 16 
Section of spokes at boss, 44 in. by if in. 


et rim, 34 iv. by 14 in. 
Diameter of boss ... oes oss ae 1 43 
Length of wheel seat... 0. 6: 
Diameter of wheel seat ... 0 8 
Throw of crankpins 0 10 


Diameter of hole for crankpins (taper 
1 in 50) oe eee (ge oe 43 
Tyrcs.—Tvres to be of best Siemens steel, to be manu- 
factured by Vickers and Sons, Cammell and Co., Monk- 
bridge, or Taylor Brothers, and to be stamped on edge with 
the name of the maker. Tyres to be of the section shown 
on the drawings, and fixed to wheel by a lip on one side, 
and tap bolts, 1 in. in diameter, placed one between each 
alternate spoke. See detail specification. 


Dimensions. 


fo. in. 
Distance between tyres(when finished) 4 5h 
Thickness of tyres he finished) ... 0 8 
Width cs * o © SF 
Diameter of bogie tyres on tread (when 
finished) ... ae oe = o Ss 4 
Diameter of driving and leading on 
tread (when finished) ... bs oom 5 2 


Frames.—To be of best mild Siemens steel, and to be 
obtained from Messrs. Cammell and Co., Bolton Iron and 
Steel Company, Leeds Forge Company, or other approved 
maker. They are to be made in one piece, perfectly 
straight, and after being planed over the whole of the 
inside surface, they are to stand lj in. thick. The outer side 
must be finished with a good smooth surface. The frames 





to be thoroughly well stayed together by the buffer-plates. 
Vertical and horizontal plates for carrying the bogie 
centre, transverse stays back and front of firebox casing, 
motion plate and cylinders. All holes to be marked off 
and drilled from onetemplate. All cross-stays, strengthen- 
ing plates, and attachments to be planed where they 
abut on frames. When the frames and cylinders, &c., are 
bolted together, the accuracy of all work must bs tes 

by diagonal, transverse, and longitudinal measurements. 


Dimensions. 
ft. in. 
Between frames ... seh ae ss 4 1 
Thickness of frames (finished)... 565 0 iit 
Distance from centre of bogie to back 
end of frame... eA ses aes 4 53 
Distance from centre of bogie to centre 
of driving axle ... on an « ow 6 
Distance from centre of driving axle 
to centre of leading axle se bs : 6 
Distance from centre of leading axle 
to front end of frame ... 4 10 


Distance from centre of driving axle to 
front of firebox casing 5s 


Motion Plate.—To be of annealed cast steel manufac- 
tured by J. Spencer and Sons, Newcastle-upon-Tyne, 
Monkbridge, or S. Osborne. The slide-bar bearers to be 
accurately machined and holes bored to gauge, and care- 
fully rhymed out. Front of motion-plate to carry the 
intermediate spindle guides, To be attached to the frames 
by turned bolts well fitted and driven in tight, flanges to 
be machined exactly to gauge between frame-plates. 

Outside Frames and Buffer Beams.—A long angle-iron 
frame of B.B. Staffordshire iron, 6in. by 3 in. by 4 in., to 
extend on each side of the engine, full length of platform, 
curved downwards full depth of buffer beams, and to be 
stayed to the inside frames as shown on drawings. Plat- 
form plates to be of B.B. Staffordshire iron, and outer 
edges to be planed straight and finished half round in sec- 
tion. Steps to be provided on both sides of engine in 
front of driving wheels, with suitable hand rail on tank, 
as shown on drawings. Buffer beams to be of best mild 
Siemens steel, frame plate quality, planed on both sides ; 
front beam to ke stiffened by a heavy tee-iron girder in 
the centre and angle-irons behind buffers. Back beam to 
be supported as shown on drawings. All rivets to be 
countersunk unless otherwise shown or drawings. 

Buffers.—The buffers to be of spindle pattern, with 
wrought-iron heads and baseplates, cast-iron cases fitted 
with volute spring as per drawings. Buffer heads and 
points of cases to be got up bright. 

Springs.—To be made of the best Swedish spring steel, 
manufactured by Messrs. John Spencer and Sons, of New- 
castle on-Tyne, or Thomas Turton and Sons, Sheffield. 
Kach spring must be carefully tested before being put into 
its place, by being weighted until the camber has been 
taken off, and on the removal of the weight the spring 
must resume its original form. 


Dimensions. 
Length of bogie spring, loaded centre fb. in. 


to centre of eyes ce ae os 3.6 
Camber of bogie spring, loaded es 0 28 
Breadth ‘ ee a = 0 5 
Thickness (14 plates), 4 in. thick. 

Length of driving and leading springs, 
loaded... ne ee see es | 

Camber, loaded 0 3 

Breadth 0 4 


Thickness (14 plates), 4in. thick. 

Spring Buckles, Links, and Brackets. —The driving and 
leading springs to be hung from the axle-boxes by T-links, 
and both ends of these must be made so that the fibre of 
the iron shall be in the direction of the strain. All the 
» i buckles, links, pins, and other details connected 
therewith must be of best Yorkshire ircn. All working 
surfaces must be thoroughly case-hardened. Crown of 
buckles to be fitted to curvature of top plate and put on 
by hydraulic pressure. 

Draw Gear.—Drawbars and hooks to be of best chain 
cable iron, arrange to radiate, and each to be fitted with 
a screw coupling and an india-rubber spring, No. 109, of 
George Spencer and Co.’s make. 

Injectors, Pipes, and Valve-Bcxes.—The boiler to be fed 
by two of Gresham, Craven, and Co.’s automatic brass 
injectors, No. 8“/m, of pattern similar to those supplied 
to this company, fitted with water-regulating valve, and 
also with a screw valve on ovenfiow for heating purposes, 
and to be fixed as shown. The boiler fitted with screw- 
down stop and discharge valves, bolted to brass seats 
riveted on barrel; the steam cocks to be fixed in a stand- 
pipe on the top of firebox casing. All connecting pipes of 
vid drawn copper of the dimensions and weights shown. 
Valves and a of this company’s pattern, and all as 
shown on drawings, 

Automatic Vacuum Brake.—The engine is to be fitted 
with the automatic vacuum broke, complete in every 
respect, and the parts supplied by the patentees must be 
obtained from } wen by the contractor. Combination 
ejector of most improved design to be fixed on front 
plate of cab, with exhaust pipe carried along outside of 
boiler into the smokebox. The steam valve for working 
the ejector to be bolted to a saddle-piece fixed on the top 
of firebox. The continuous or train pipe to be led forward 
to front of engine, and provided with the necessary hose 
pipe, couplings, &c. All wrought-iron and copper pipes 
in connection with brakes must be jointed with flanges, 
or by nuts and collars made to suit screwed nipples brazed 
on to the pipes or attached to the valves and unions. All 
pipes must be suitably supported to prevent vibration 
when engine is running. A cast-iron brake block to be 
applied to each coupled wheel, the brake beams being 
fitted with equalising links to distribute the pressure 
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equally over all the wheels. All the brake gear to be of 
the very best hammered iron; and all joints, pins, and 
working surfaces must be thoroughly case hardened. The 
entire arrangement and all details to be in accordance with 
the drawings. 

Hand Brake.—A powerful hand brake to be arranged to 
work from the foot-plate independent of the vacuum 
brake. 

Side Tanks.—Tanks, one on each side of boiler, to 
contain about 800 gallons, to be fitted with stays and 
manhole covers, and to be constructed entirely inde- 
pendent of the foot-plating. The whole of the plates, 
angle-irons, and stays to be of BB. Staffordshire iron. 
Great care must be taken that the holes are perfectly fair 
with each other, and that the rivets completely fill the 
holes. The tanks are to be fixed to the footplate by 
angle-irons, and to be stayed to brackets on the boilers. 
The side tanks are to be connected by a copper pipe in 
front of driving axle, and also to back tank under coalbox 
by a copper pipe on each side. 


Dimensions. 
ft. in. 
Lengths of tanks (outside) 10 4 
Height gee Ne 4 3 ll 
Width ‘6 me ou, 7 3S 
Distance between tanks... oye See 4 8 


Thickness of plates, tin. f : 
Section of angle-irons, 2in. by 2in. by x in. 
Diameter of rivets, 4 in. 


Back Tank and Coalbox.— To be mada of B.B. 
Staffordshire plate, 4 in. (full) thick. The tank to contain 
about 200 gallons, to be well stayed, and fitted with air 
pipes carried up above the height of side tanks. Front 
of coalbox to be fitted with a sliding door. All rivets to 
be countersunk and filed smooth. : 

Cab.—The cab to be made of best Staffordshire plate, 
', in. (full) thick, to be fitted with plate-glass windows in 
brass frames to be made to open, and also a ventilator in 
the roof. All rivets to bs countersunk and filed smooth. 
Tool- boxes to be fitted inside the cab against the coalbox. 
A hinged plate to bs arranged on each side of engine, so 
that driver can close up the doorway. 

Splashers. — Splashers to be provided over leading 
wheels; these to be of plate iron 4 in. thick, with angle- 
irons as shown, neatly finished ; all rivets countersunk 
outside, and bolted to footplates with cup-headed bolts. 

Dry Sand Box:s and Gear.—Sand boxeg to be of 
wrought-iron plates, firmly bolted to footplates, and 
placed in front of driving wheels; filling hole to project 
above platform plate, and be provided with suitable water- 
tight covers; the sand pipes to be attached to sand boxes 
by flanges. The sand to be delivered on rails by Holt 
and Gresham’s patent steam sanding apparatus, manu- 
factured by Messrs. Gresham and Craven, Manchester. 
Steam is taken from standpipe on top of firebox to a 
special valve fitted on left band side of cab front plate, 
from which small copper pipes carry the steam to each of 
the ejectors on the sand pipes—all as shown on drawings. 

Boiler Mountings, :c.—A brass standpipe to be fitted 
on top of firebox casing, arranged to carry one whistle, 
two injector steam valves, one steam valve for lubricator, 
aud cne pressure gauge cock. Steam to be led from dome to 
standpipe by copper pipe as shown on drawings. One 
steam pressure gauge, of Bourdon’s own manufacture, to 
be fixed on frort plate of cab; the gauge to be 7 in. in dia- 
meter, central hand, graduated to 2001b. per square inch. 
The regulating valve is to be shut when the handle is 
against the left-hand notch of sector. The stuffing-box 
for regulating rod to be of gun-metal with sector cast on. 
The packing gland also to be of gun-metal. Two sets of 
glass water-gauges, and one blower cock, with copper pipe 
cairied through boiler, to be fitted on face of firebox. 
One blow-off cock to be fitted on plate of firebox casing, 
and two injector discharge valves, with screw-down top 
valves, on barrel of boiler. All to this company’s detailed 
drawings or samples. 

Handrails, Lagging, and Sheathing.—The boiler to be 
fitted with pillars and handrails on each side ; the rails of 
wrought-iron steam tube, 14in. external diameter, all 
polished bright, of the form and fitted asshown. <A hand- 
rail to be fixed on smokebox front above the door. Iron 
hoops, with suitable distance pieces, to be fixed round the 
boiler, opposite each joint of the sheet-iron covering, and 
the boiler covered between each hoop with well seasoned 
pine lagging, throughly coated with asbestos fireproof 
paint. he barrel to be covered with three sheet iron 
plates, 12 W. G., joints below, and the firebox casing with 
two plates, secured with hoops, 2}in. broad, in the usual 
manner. Brass moulding piece to be fitted round the 
firetox casing and back of smokebox. 

Safety Valve Casing.—To be of charcoal iron, No. 14 
B.W.G. thick, and painted. 

Dome Cosing.—To be of charcoal iron brazed up solid, 
No. 14 B.W.G. thick, and painted. The crown to be 
strengthened by emall brass casting riveted on, forming a 
guide and seat for holding-down bolt. 

Life Guards and Lamp Irons.—Life guards to be made 
as shown, and bolted to front of the engine and bogie 
frames. Lamp irons exactly to drawings to be fixed on 
front of smokebox, coalbox, footplate, motion-plate, and 
firebox casings in the position shown. 

Cylinder Cocks.—There must be two discharge cocks to 
each cylinder, and one to steam chest, all to be simul- 
taneously worked from the footplate as shown on drawing. 

Bolts, Nuts, and Threads.—All bolts, nuts, and threads 
to be made to Whitworth standard. All bright nuts must 
be case-hardened on the outside; they must be threaded 
on a bolt when being care hardened, and care taken to 
aga the case-hardening extending to the threads 
in ile, 

T’ools,—Each engine to be provided with a complete 
set cf screw keys and gland keys, all case-hardened and 





stamped with the company’s initials and number of the 
engine; also one large and one small shifting spanner, 
one heavy and one small hammer, one lead and one copper 
hammer, one large and one small pin punch, three chisels, 
one steel-pointed crowbar, two large and one small side 
lamp, one hand lamp, one glass gauge lamp—all of this 
company’s pattern. One gallon oil can, one half-gallon 
oil can, one large and one small oil feeder, also one fire 
shovel, one long iron shovel, one coal pick, one hand brush, 
and a complete set of fireirons. 

Painting.—The boiler, before being lagged, to receive 
coat of boiled oil and one coat of oxalic paint—the cloth- 
ing plates, safety valve casing, and dome casing to be 
well coated inside before being put on; the inside of 
frames, centres of axles, trail splashers on footplate, &c., 
to be vermilion, and receive two coats of varnish. The 
inside of cab to be light stone colour, varnished and picked 
out with red lines. The outside of cab, clothing plates, 
dome, and safety valve casings, wheels, &c., to be well 
coated, filled up with stopping, thoroughly rubbed down, 
and afterwards receive three coats of green paint, and 
picked out with light lines. The outside of frame plates, 
angle-iron under the gaugway, to be well coated, filled 
up, and thoroughly “rubbed down, and finished crimson 
lake colour. The front and back buffer beams to be 
similarly prepared and finished vermilion colour, and 
have the number of the engine in gold leaf. The 
whole to receive three coats of best engine copal 
varnish, well rubbed down and smoothed after the first 
coat. Smokebox, chimney, and back of firebox to have 
two coats of lampblack ; platform step3 and brake work to 
have two coats of Japan black. The whole of the paint- 
ing and picking out to be done in accordance with finished 
scale pattern, which will be supplied. 





POWER TRANSMISSION BY ROPES AND 
BELT 


Report on the Lille Experiments upon the Comparative 
Efficiency of Ropes and Belts for the Transmission of 
Power.* 

Translated by Professor Davin 8S. Carrer. 

THE idea of making comparative trials of the work 
absorbed by ropes and belts in the transmission of power 
was first suggested to the civil engineering committee of 
the Société Industrielle du Nord de la France, in connec- 
tion with a paper by M. V. Dubreui], read and discussed 
at their meetings on May 25 and June 25, 1893. For pre- 
paring his paper, M. Dubreuil wrote to a large number of 
manufacturers both in France and in other countries, 
asking their opinion on this subject. The replies he 
received were uncertain and contradictory, and brought 
to light a general desire for the matter to be in- 
vestigated. With this object M. A. Dujardin, a 
Lille engineer, offered to furnish at his own expense a 200 
horse: power steam engine, fitted with both rope and belt 
flywheels 14? ft. (44 metres) in diameter, on which ex- 
haustive experiments could be made. The committee 
accepted the offer, and appointed a commission of five, 
afterwards increased to nine, with power to invite the co- 
operation of those who, though not belonging to the 
Socié:é Industrielle, were interested in the question. 
This appeal was successful, and on November 5, 1893, six 
additional members were elected by a general meeting 
to represent on the commission those who had responded 
to the invitation. Thus completed the commission con- 
sisted of the following fifteen members: Messrs, Bonet, 
chief engineer of the Steam Boiler Association of the 
North of France ; D. S. Capper, professor of mechanical 
engineering, King’s College, London ; Chapuy, engineer, 
Corps des Mines, Lille; De Cuyper, engineer, managing 
director of the works of Van den Kerkove, Ghent; V. 
Dubreuil, engineer and architect, Roubaix, delegate of 
the Société des Ingénieurs Civils, and of the Association 
des Anciens Eléves de |’Kcole Nationale des Arts et 
Métiers, president of the civil engineering committee and 
of the commission for the rope and belt trials; A. Dujar- 
din, manufacturing engineer, Lille ; Goerich, manager of 
the Alsatian Engineering Works at Mulhouse and Belfort ; 
Grueon, engineer-in-chief, Corps des Ponts et Chaussées, 
director of the Industrial Institute of Lille; Colonel 
Laussedat, director of the Conservatoire des Arts et 
Meétiers, Paris; Olry, engineer-in-chief, Corps des Mines, 
general delegate of the Council of the Steam Boiler Aeso- 
ciation of the North of France ; Neu, electrical engineer, 
former pupil of the Polytechnic School, professor at the 
Industrial Institute of Lille, co-delegate of the Société 
des Ingénieurs Civils ; Schmidt, engineer-in-chief of the 
Steam Boiler Asscciation of the Somme; Vigneron, 
mechanical engineer, manager of the cotton mills of 
Messrs. Wallaert Brothers, Lille; Villain, manufacturing 
engineer, Lille; Witz, mechanical engineer, doctor of 
science, professor at the Free Faculty of Science, Lille. 

A meeting of the commission was held on February 5, 
1894, when the following resolution was passed : 

1. The steam engine shall havea double flywheel or two 
flywheels, one for the belt and the other for the ropes. 

2. The dynamo, driven direct off the flywheel without 
acountershaft, shall likewise be provided with two pulleys, 
one for the belt and the other for the ropes, 

3. The dynamo shall be mounted on adjusting screws, 
£0 _ the tension of the kelt or ropes can be regulated 
at will. 

4. A cotton belt is to be ordered from M. Lechat, of 
Ghent and Lille; a leather belt from M. Lemaire, of 
Tourcoing ; a homogeneous leather belt from M. Domange, 
of Paris; and ropes from Meesra. Saint Brothers, of 
Paris. 


* Paper read before the Institution of Mechanical Engi- 
neers. 


The experiments shall be made alternately with ropes 
and belts, several tests being made each day. The trials 
being comparative, and the double flywheel allowing 
alternate runs with ropes and belts, it may be assumed 
that the mechanical efficiencies of the engine and dynamo 
will not vary during the experiments, and that it will 
consequently not be necessary to determine these. — 

For carrying out this programme M. Dubreuil was 
assisted by those members of the commission who h 
had experience in experimental work and were willing to 
make the observations ; and also by those who were will- 
ing to lend apparatus at the least cost, so as to reduce to 
the Jowest possible the expenditure on machinery, which 
would otherwise have cost 6000/. (150,000 francs). The ex- 
perimental staff consisted of the following experienced 
observers: M. Bonet, chief engineer, aided by the staff 
of the Steam Boiler Association ; Messrs. Neu and Paillot, 
professors at the Industrial Institute and the Faculty of 
Science at Lille ; Messrs. de Loriol, Finet, and Maréchal, 
electrical engineers representing the Alsatian Com- 

ny; and M. A. Dujardin, manufacturing engineer, 
Bille. The Alsatian Company furnished and laid 
down and took charge of a 200 horse power dynamo 
constructed especially for these trials. essrs. Gabriel 
and Anguenault, of Paris, supplied 1800 incandes- 
cent lamps. M. Henneton, of Lille, fitted up 300 addi- 
tional lamps. The Industrial Telephone Company of 
Paris supplied the electric leads, and Messrs. Lazare 
Weiller and Co., of Paris, the main copper conductors. 
Messrs. Sage and Grillet, of Paris, sent lamp frames and 
accessories. Messrs. de Loriol and Finet supervised the 
general fitting of all the electrical apparatus. Messrs. 
Lechat, Lemaire, Domange, and Saint Brothers supplied 
the beles and ropes. The Northern Railway lent one of 
their powerful boilers. Meesrs. Dujardin and Co. not only 
provided the engine, the steam supply, and a site suitable 
for the erection of the machinery, but also defrayed a 
number of incidental expenses. To the gratuitous help 
thus given the success of the experiments must be largely 
ascribed. 

Method of Carrying out the Experiments.—In carrying 
out the experiments it was assumed that, given a constant 
resistance, and power —— in overcoming it, any 
variations in the power will be due to the particular effi- 
ciency of the transmitting medium—ropes or belts—which 
alone can modify the result. In conformity with this 
principle, the resistance was provided by a sufficient 
number of incandescent lamps to maintain the output in 
watts constant ; while the revolutions of the engine and 
dynamo were recorded, the speed of the latter being kept 
constant throughout the whole of the trials, and indicator 
diagrams were taken at the exact moment when the load 
was normal. 

Constancy cf Load.—As constancy of load was of the 
utmost importance, special care was taken throughout the 
whole duration of the experiments that the difference of 
potential at the terminals of the lamp circuit, and the 
current through the lamps, should be constant; in other 
words, that the number of watts absorbed by the lamps 
should be the samein every case. The difference of poten- 
tial and the current were measured in M. Dvjardin’s 
office, at such a distance from the dynamo and lamps that 
all disturbing influences were almost entirely got rid of. 
The instruments were lent from the physical laboratories 
of the Faculty of Science and of the Industrial Institute. 

Difference of Potential.—To measure this a torsion volt- 
meter by Siemens and Halske was used ; it was carefully 
calibrated, and could be read with ease to one-third or 
one-fourth of a volt, 

Current.—The determination of the current in amperes 
would have presented greater difficulty ; but as it was 
not necessary to know its exact value, but only to insure 
that it should be constant, the following method was 
adopted. At two points on the main circuit, about a yard 
apart, two fine leads were attached, and led to the 
terminals of a highly sensitive Wiedemann and d’Arsonval 
galvanometer. The readings were taken by Poggendorf’s 
reflecting method, which proved too sensitive. It was, 
therefore, found necessary to reduce the sensitiveness of 
the galvanometer, in order to keep the image upon the 
scale. The current, and with it the direction in which 
the spot of light moved along the scale, could be reversed 
| a commutator, so as to correct any possible variations 
of the zero point owing to alteration of the magnetic field. 
The difference between the two readings on the opposite 
sides of the zero point would remain constant for a con- 
stant current. he recorded measurements were not 
commenced until a sufficient time had elapsed for the 
temperature of the conductor to become steady. The 
difference of potential and also the current intensity were 
measured every 10 minutes. Any variation in the poten- 
tial was corrected by altering the main stop valve of the 
engine, and thus changing the speed ; and a final adjust- 
ment was obtained by regulating the field. If, when the 
potential had been brought back to its normal value, a 
variation of current was observed, lamps were switched 
on or off until equilibrium was restored. Indicator dia- 
grams were then taken. It was thus insured that during 
the whole duration of the trials the lamps absorbed 
always the same number of watts. 

Date of Trials.—The experiments were carried out on 
August 7, 8, and 9, 1894; and not only the members of 
the commission, but all who desired to attend, were ad- 
mitted to them. On August 9 the commission met again 
and drew up the following record, showing the perfect 
regularity and success of the trials. 

Tuesday, August 7.—The morning was spent in preli- 
minary trials for accustoming the observers to their duties, 
so as to avoid all risk of hitch in the subsequent runs. 
The newness of the machinery would probably have led 
to inconsistencies if the experiments had been run with- 
out previous trial. During these preliminary trials it 





was found that the electrical instruments, which had been 
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placed in an erecting shop, were affected by the shifting 
ot iron forgings in their vicinity, and it was found necer- 
sary to remove them into M. Dujardin’s office. 

Tbe observers were stationed as follows: The boiler 
was fired by a stoker of the Northern Railway, who re- 
ceived orders to keep the pressure constant at 96 lb. per 
square inch (6? kilogrammes). The steam engine was in 
charge of the engineers to the Steam Boiler Association, 
who also took the indicator diagrams, under the direc- 
tion of M. Bonet. Messrs. de Loriol, Finet, and Maré- 
chal took charge of the dynamo. The engine and dynamo 
counters were observed by the engineers to the Builer 
Associa‘ion and M, Dujardin. The lamps were super- 
iotended by the Alsatian Company, and the electrical 
measuring instruments by Messrs. Neu and Paillot. The 
whole of the observations were under the general super- 
vision of M. Dubreuil. 

With a view to uniformity, the procedure on all the 
trials was as follows: (1) A 30 minutes’ run without load ; 
(2) another 30 mioutes’ preliminary run under full load ; 
(3) ten minutes allowed for final adjustments; (4) the 
actual trial, lasting 140 minutes, with 15 sets of indicator 
diagrams taken at intervals of 10 minutes; (5) indicator 
diagrams taken after the load had been removed ; (6) the 
driving ropes or belt taken off and weighed. 

Trial 1 —In the afternoon of Tuesday trial 1 was made 
with ropes. No account was taken of the first portion of 
the run, when the voltage rose to 104. The trial was 
resumed at 9! volts measured on the instruments read by 
Messrs. Neu and Paillot The trial began at 3.40 and 
ended at6 pm. During its progress the engine counter 
mised several times. Durirg the run Messrs. Neu and 
Paillot found the voltage quite steady. 

Trials 2and 3, Wednesday, August 8.—In the morning 
trial 2 was made with M. Lecha»’s cotton belt: the start 
was at 7.50; full load was put on at 8 20; and the dura- 
tion of the trial wa3 from 9.10 a.m. to 11.30am. Ia the 
afternoon trial 3 was made with M. Lemaire’s leather 
belt ; starting at 3.10, full load was put on at 3.40; and 
the trial was from 4.30 p.m. to 6 50 p.m. 

Trials 4 and 5, Thursday, August 9.—In the morn- 
ing trial 4 was made with M. Domange’s leather belt ; 
starting at 7.50, full load was put on at 8.20, and the trial 
Jasted from 9 10 to 11.30 a.m. In the afternoon trial 5 
was made with ropes, starting at 2.0; full load was put 
on at 2 30, and the trial lasted from 3.8 to5 30pm. The 
voltage was as steady during this trial as during the first 
rope trial. 

After the trials a meeting of the commission was held 
on Thursday afternoop, August 9, M. Dubreuil, Presi- 
dent, in the chair. Present: Messrs. Dujardin, Chapuy, 
Neu, Vigneron, Villain, Bonet, Capper, de Loriol, and 
Finet, as membsera of the commission; Messrs. Lemar- 
chand, delegate of the Industrial Society of Rouen, Paillot, 
and Dubrule, by invitation; and M. Letombe, assistant 
secretary. The President communicated the foregoing 
account of the arrangements that had been carried out 
during the three days’ trial, which received the approval 
of the members present. He thanked all those me had 
assisted, and congratulated them upon the complete success 
of these trials, which have been carried out without hitch. 
At the request of M. Dubreuil, M. Bonet on behalf of the 
Boiler Association undertook to work out the indicator 
diagrams, and report the results to the commission in 
tabular form and in the order of the experiments. The 
Prezident invited all the observers to report the observa- 
tions on which they had been engaged ; and asked Messrs, 
Lemarchand and Capper also to communicate their 
opinions. 

Results.—In accordance with the request of the com- 
mission, the Boiler Association has worked out the 
indicator diagrams, of which a set of four was taken every 
10 minutes ; and has prepared the accompanying detailed 
Tables. A general summary is also given, from which the 
ultimate results can be gathered at a glance.* 


TabsLE I.—2Engine, Flywheels, Pulleys. 


Horizontal Compound High-Pressure Low-Pressure 


Engine. Cylinder. Cylinder. 
Diameter cf piston -- 16.34 in. 29.53 in. 
» piston-rod .. is 2.95 ,, 2.95 ,, 
Cross-section of piston-rod 6.85 sq. in. 6.85 eq. in. 
909 277 OO 
Effective area of piston { {font 4 " ie il 
Length of stroke .. ae és ae 31.497 in. = 2.625 ft. 
Diameter of flywheel for ropes .. -- 196.30 ,, = 16.358 ,, 
gp AS oc | ow, OBER: = RS 
im pulley for ropes’... oe 58.86 ,, = 4.905 ,, 
a ae * 2 as, Ses, = 202. 
Breadth of flywheel and pulley for “yg 13.08 ,, 
a * m belt 18.48 ,, 
Distance between centres of flywheel 
and pulley es ss os is 30.184 ,, 


Summary. — Neglecting the irst trial, which was 
rendered untrustworthy through the failure of the engine 
counter and the newness of all the apparatus, Table IT. 
shows that, with a constant resistance, the power ex- 
pended in the several modes of transmission was as 


follows : 
Saves Slip 
ae per Cent. 
Ropes... ie at 158.54 0.33 
Cotton belt (Lechat) ... 159.67 0.78 
Leather ,, (Lemaire) 158.84 0.96 
em », (Domange) 160.23 0.78 


The diameters of the pulleys were measured at the surface 
and line of contact. Stated in percentage value, and 








= Of the 13 Tables accompanying the report, it has only 
been considered necessary to reproduce two here.—Ep. E. 


TABLE II.—Summary or TriAts with Ropes AND BELts. 
Rope fly wheel 16.358 ft. in diameter, and pulley 4.905 ft, in diameter, grooved for five — of 1} in. diameter. 





Belt flywheel 16.382 ft. in diameter, and pulley 4.922 ft. in diameter, for belt of 17} in. width. 
Number of trial .. J 2 | 3 | i 5 
| —— 
Ropes or belt Ropes. Belt. Belt. | Belt. Ropes, 
Material os ss Manilla. Cotton. Teather. | Leather. Manilla. 
Manufactured by - 5% os ni i se bs Saint. |  Lechat. Lemaire. | Domange. Saint. 
Date of trial, August, 18)4 .. - os ig ce .. Uthaft. | 8th morn. 8th aft. 9 h morn. 9th afr. 
Duration of trial . - - is ae * minutes 136 | 151 142 | 140 150 
Indicated horse-power .. ‘ ie — v3 R 159.42" 159.67 158.84 160 23 168 54 
Mean speed of engine .. . aS te revs. per mir. 77.84 79.05 79 08 79.23 78 46 
oe dynamo.. oe =e ae an 260.91 261.03 260.72 261.73 260 78 
Ratio of flywheel diameter to pulley diameter at contact : 3 335 3 329 3.329 3.529 3.335 
C circumferential sp2ed of flywheel... ; .. feet per see. 66.64 67.75 67.78 67.82 67.16 
c ~ aa pulley ; ‘< = €6.94 67.23 67.13 67.99 64.93 
Slip, 100 x (C — ¢)+C Sie “e ae s oe ans. a 051 + 0.780 ah 0.961 “ en ap + 0.329 
: inch«s 6x5 17.72x 0.374 = 17.72x 0.492 40 x 0.43: 16x 5 
Area of cross-section of ropes or belt 1 square inches) = 8 00 6.63 = 8.72 | = 9 8a - gor 
Tension on ropes or belt at flywheel .. Ib. persquareinch 157.17 176.08 132 98 | 155.02 1£5 02 
“ a SMEMIDY cx se. cep a 157.17 157.35 134.40 | 156.16 156.45 
Weight of ropes or belt .. ye = om ies .. Ib 41828 332.8 330.7 | 293.2 4188 
Mean potential difference... os = oe . volte 94.00 93.88 93.83} | 94 00 | 94.00 
Relative power absorbed, taking trial 5 as 100 00 100.58 | 100.87 | 100.37 1€0.07 | 100.00 


Owing to the failure of the engine counter in trial 1, which perhaps explains the apparently negative slip, the indicated 
horse-power and speed of engine here given are too low ; by counting with a chronometer the values obtained were 160.72 
indicated horge-power and 78.49 revolutions per minute. The engine and dynamo were new, and had previously run for only 
two hours since their erection the day before the trial; the mechanical losses would therefore be greater, and this is con- 


firmed by the result of trial 5. 
93.88 volts for the 15 readings. 


allowing for the variations in the mean load as given in 
Ine 18, the results were as follows : 

Gross Power. Slip. 
Ropes... 100,00 0.100 
Cotton belt (Lechat) 


100.87 0.237 
Leather ,, (Lemaire) ... 100.37 0.292 
en », (Domange) ... 101.07 0.237 


General Remarks.—During the trials with ropes the 
tension gear was not used; but it was employed more or 
less throughout the belt trials, under the control of the 
belt-makers, who regulated ib as they pleased while 
running. Table II. annexed, shows that the linear speed 
of the belts and ropes and their tension per square inch of 


Fig.1. Rope Fly- Wheel. 

















cross-section were very nearly the same. Thus the linear 
speeds at the surface of contact with the pulley, and the 
corresponding tensions, were as follows: 

Ropes ran at ... 66.9ft. per sec. under 156.51b. per sq. in. 
Cotton belt (Le- 


chat) ranat... 67.2 si “= 177.5 is 
Leather belt(Le- 

maire) ran at 67.1 - 9 133.5 ee 
Leather belt (Do- 

mange) ran at 67.3 = ‘ 156.1 s 


The needle of the voltmeter was practically stead 
with the ropes, while with the belts it oscillated thorns 
one or two divisions. Though sufficient at times to render 
the reading difficult, the oscillation did not cause any 
fluctuation in the light. As it coincided exactly with the 
passage of the belt joint over the pulley, it proves the im- 
portance of making good joints. Owing to the necessity 
of limiting the number of experiments, the commission 
were unable to try all the forms of belt offered to them. 








+ The last five readings of the voltmeter were 93.66 instead of 94, which gives a mean of 
t Ten readings out of the 15 were 93.74 instead of 91, which gives a mean of 93 83 volts. 


They, therefore, limited themselves to those which have 
been in practical use for at least 15 to 20 years. They 
regret, however, that M. Domange was accidentally pre- 
vented from sending for trial the ‘* homogeneous belt,” 
which was at first offered by his representative. The rim 
of the belt flywheel was made of Messrs. Van den Ker- 
kove’s form, for a belt of 17}in. width, as shown in the 
section, Fig. 4. The rim of the grooved flywheel was made 
according to the plan usually adopted by Messrs. V. 
Dubrevil and A. Dujardin for rope gearing; it was 
grooved for five ropes of 1? in. diameter, as shown in 
Fig. 1. These diagrams give all the necessary details, 
and Fig. 3 shows the method adopted for determining the 
depth of the ropes in the grooves and the diameter of the 
circle of contact, after the trials and before the ropes were 
removed. No mishap of avy sort occurred during any of 
the trials. The dynamo, although new from the manufac- 
tory at Belfort, ran without trouble or hitch of any kind. 
Not a lamp was fused or damaged. The boiler was ad- 
mirably tended by Louis Wagnez, the stoker from the 
Northern Railway. The engine and the whole of the 
machinery ran perfectly. 

The experiments show that, in the transmission of 
power, ropes and belts when well arranged absorb almost 
the same amount of power. In presenting this report 
the President of the Commission desires to express his 
gratitude to his distinguished colleagues, to whose energy 
and experience the success of these trials is due. In 
conclusion he begs the President of the Société to urite 
with him in conveying to all his most cordial thanks, 
and to add the thanks of the administrative council to 
those of the civil engineering committee and of the 
members of the Société Industrielle du Nord de la 
France. 

V. DuprevtiL, Engineer, 
President of the Civil Engineering Committee 
and of the Commission for these trials. 


This report is approved by Messrs. Bonet, Capper, 
Chapuy, de Cuyper, Dujardin, Gerich, Gruson, Laus- 
sedat, Olry, Neu, Schmidt, Vigneron, Villain, and Witz.* 





GERMAN SvEAM NavicaTion.—The Pennsylvania, the 
latest addition to the Hamburg-American Steamship 
Company’s transatlantic fleet, now under construction in 
Messrs. Harland and Wolff's yard, at Belfast, will go into 
commission early next year. She has a displacement of 
20,000 tons, with a length of 560ft.; beam, 62 ft. ; and 
depth, 42 ft.; a cargo-carrying capacity of 30,000 tons, 
and accommodation for 200 cabin and 1500 steerage pas- 
sengers. The Hamburg-American Company has con- 
tracted with British shipbuilders for six large steamships, 
the contracts representing an outlay of nearly 400,000/. 
These new boats are intended for the lines between 
Hamburg and Boston, Philadelphia, and Baltimore. 





Sir W. G. ArmstronG, MiTcHELL, AND Co.’s Low 
Wa ckerk YARD.—Weare informed that Mr. Henry F. 
Swan, director of Sir W. G. Armstrong, Mitchell, and 
and Co., Limited, Newcastle-on-Tyne, has arranged with 
Mr. R. Saxton White to join him as colleague in the 
direction and management of the shipbuilding establish- 
ment of that company, situated at Low Walker, New- 
castle-on-Tyne. Mr. White filled the position of manager 
of this yard for several years before taking up the manage 
ment of the shipbuilding department of the Fairfield 
Shipbuilding and Engineering Company, Glasgow, and it 
is anticipated that the valuable connection and experience 
he has gained there and elsewhere will — assist the 
celebrated firm he is now rejoining in obtaining a share 
of those orders for the construction of the larger classes of 
ocean mail and passenger steamships, and high-speed 
croes - Channel steamers, whose owners have hitherto 
looked to the Clyde to fulfil their requirements; a posi- 
tion 7 obtained by this —— in a very marked 
degree is the construction of high-speed armed cruisers 
and battlesbips for the British and foreign Governments. 





_* We shall publish Professor Capper’s observations on 
the Lille experiments in a future issue, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


- The number of views given in the Specification Drawings is stated 


in each case; where nong are mentioned, the Specijication is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the accevtance of a complete specification, 
mnve notice at the Patent Office of opposition to the grant of a 
“Patent on any of the grounds mentioned in the Act. 


ELECTRICAL AFPARATUS. 


1714. Siemens Brothers and Co., Limited. (Sismens 
and Halske, Berlin) Eitectrical Glow Lamps. [1 Fig.] 
January 24. 1895.—In order to save some of the platinum em- 
ployed for the leading-in wires of an electrical glow Jamp, wires 
of less expensive metal have been soldered to the short pieces of 
platinum wire which are sealed into the glass. It has been found, 
however, that this construction suffers from the defect that the 
leading-in wires do not possess sufficient stability if the soldered 
junction is close to the glass ; while the object of such a construc- 
tion, namely, the saving of platinum as muchas possible, requires 
that the shortest possible length of platinum shall be used. Now 
the present invention has for its object to insure stability of wires 


thus connected. For this purpose the leading-in wires are con 
structed of a very short piece of non-oxidisable metal such as 
platinum, and two pieces of any less expensive metal welded or 
soldered together. These wires are then sealed in the glass in 
such a manner that both the points of union of the platinum with 
the other wires are completely imbedded therein. p are the 
pieces of platinum wire which serve to hermetically seal the 
leading-in wires into the glass; Ca are copper wires that estab- 
lish the connection with the external leads; and C! are copper 
wires that establish the connection with the incandescence fil- 
ment R, which is secured to these wires in the usual manner. 
{Accepted November 13, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


18,255. C. G. Larson, Sandviken, Sweden. Rolling 
of Metal Tubes. (4 Figs.) September 30, 1895.—The rolling 
is done over a mandri), but differs from the method heretofore 
used in that the blank has to pass through wider and wider grooves 
in rollers, the axes of which arein the same plane and are parallel 
with each other, and over wider and wider mandrils, so that the 
blank instead of being contracted‘to a smaller and longer tube is 
made wider, whether accompanied by a lengthening or not, depend- 
ing upon whether the thinning of the tube is exclusively intended 
to widen, or both to widen and to lengthen. The rollers a,a have 
one or more grooves al, and in connection therewith mandrils 
6 are provided, which are held in place in the groove in any 
suitable way. After the blank c has been widened at the end, 
which can be done as shown atc! (Figs. 3 and 4), it is run into the 
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rolling machine in a groove in the roller, which groove is wider 
than the blank, The widening of the blank at the end allows it to 
be passed on to the mandril. This widening should be sufficient 
to enable the rollers to catch hold of the blank when pushed into 
place upon the end of the mandril }, that is to say, the widening 
and the diameter of the groove must have such a relation to each 
other that the blank, when in place upon the end of the mandril, 
is caught hold _of by the rollers, and is drawn over the mandril. 
The mandril will then cause the blank to be widened externally 
3 wellas internally, and the rollers roll out the walls of the blank, 
and make them at the same time more dense, By repeating the 
process, passing the blank through wider and wider grooves, and 
with repeated heatings of the blank when necessary, a tube of 
oo diameter and with perfectly smooth walls may thus be made. 

e thickness of the walls may be tolerably accurately controlled. 
(Accepted November 6, 1895). 


2977. H. Ehrhardt, Dusseldorf, Germany. Circular 

9 ? : 
Sawa. (13 Figs.] February 11, 1895.—This levee relates to 
an improved construction of circular saws in which the saw is not 
= as usual, of a solid disc, but is composed of a central 
‘ody to which is fixed a toothed rim. The toothed rim is suitably 





fixed to the body. According to one arrangement the toothed 
ring A has formed on its inner periphery recessed portions y, and 
in the parts between the recesses are formed grooves i. The 
central disc B (Fig. 2) is formed with a series of projections g' 
corresponding in ber to the number of gy in the ring 





A. These projections g' are ofa less thickness than the body of 
the disc B and consequently form ribs or feathers on the periphery 
thereof. The fixing together of the toothed ring A and disc B is 
¢ffected by fitting the toothed ring with its recesses g over the pro- 
jections g! of the disc B, and then sliding the ring partly round so 
as to bring the projections g! within the groovesi. The bottoms 
of the grooves i and the outer edges of the ribs g! are made slightly 
eccentric relatively to the centre of the disc in order that by 
sliding the ring on to the disc the said surfaces may wedge tightly 
on to each other. The toothed ring can either be made as a solid 
ring, or it may be made of a bent strip, the ends of which are 
riveted together, the meeting surfaces of the joint being serrated. 
(Accepted November 6, 1895). 


MINING, METALLURGY, AND METAL 
WORKING. 





21,946. W. Thomson and P. J. Worsley, Bristol. 
Furnaces for Treating Chemicals, Ores, &c. [10 Figs.) 
November 13, 1894.—The object of this invention is to provide a 
furnace which permits heat to be applied both from above and 
from below the furnace bed upon which the charge rests ; to avoid, 
when desired, the contact of the fuel gases with the charge, and 
their intermixture with any volatile products which it may be de- 
sired to collect ; and to combine mechanical stirring with these 
advantages. The improved furnace consists of a circular or 
annular bed A, bounded by side walls B. The bed and the side 
walls may be constructed of tiles and bricks, or of iron, or steel, 
or of other suitable material, the choice being made according 
to the nature of the substances to be treated in the furna:ze, 
and of the volatile products, if any, which are given off. Tne fur- 
nace bed is supported upon walls c, the spaces C between which 
constitute flues for the fuel gases by means of which the bed is to 
to beheated. Above this bed is arranged a roof, or cover, capable 
of revolving and carrying a stirrer frame D, which travels with 
the roof or cover. Tnis roof or cover consists of either one or two 
arches E and F, according to whether the furnace is to be an open 
or a closed furnace, that is to say, according to whether the fuel 
gases are to be allowed to come into contact with the charge or 
not. Whether consisting of one or of two arches, this roof or 
cover is supported br a circular curb ring G suspended from 


around the same, as shown, and the plate A is held in hyo by 
means of the bolts C', which pass through the frames O, plates A, 
and alternate slabs B. The opposite side of the frame C from the 
plate A is provided with openings or seats for the reception of bolts 
D, which pass through the backing D' and are secured within the 
hull of the vessel. The frames C are also provided at suitable points 
to correspond with the openings } and }!, with similar openings 
through which melted metal is poured into the openings } and 6! 
of the slabs B, where, when it becomes cool, it will join the slabs 
into a compact and almost solid mass. Between the rear side of 
the frames C and the backing D' is placed a series of tubes E, 
having within them similar tubes E!, bet which suitab! 

packing is placed. These tubes are to furnish resistance to the 
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force of the projectile thrown against the plate A. Great 
strength is attained by the cylindrical form of the tubes, and by 
having one within the other; if the outer one should become 
broken, the inner one will still resist the force. If the plate A is 
destroyed by a projectile, it can be readily removed, and a new 
one replaced. By employing the series of slabs B, placed trans- 





framework of girders H, fastened to, and carried by, a 1 

wayplate I, supported by, and travelling on, bearing wheels J 
carried upon suitable foundations. If the furnace bed be made 
annular, asin the example illustrated, it is preferred to make the 
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roof annular, and to place within the central space an inner 
set of bearing wheels K, supporting an inner wayplate L, to give 
additional strength and support to the girders H. If the bed be 
annular there will be an internal or central lute or seal P, Q, as 
well as an external or circumferential lute or seal M, N to prevent 
the escape into the atmosphere, or into the fuel gases, of any of 
the volatile products from the materials being treated in the fur- 
nace. For the purpose of stirring the charge upon the bed A, 
there are attached to the girders H,a frame or frames supporting 
vertical stirrers S, which are rotated by means of a fixed circular 
s2ries of teeth d, and transmitting wheel d?, and spurwheels on 
the shaft of each stirrer S. The stirrers reach down to the bed A 
of the furnace, passing through a wall-box, built into the 
arch or arches. Where the stirrers S pass through the revolving 
roof orcover, they are suitably luted or packed to prevent the 
escape of volatile products from the interior of the furnace into 
the fuel gases or into the atmosphere. In addition to the rotating 
stirrers 8, there may be fixed frames, which carry ploughs T set at 
an angle such that, in travelling over the bed A, the material on 
the bed may be turned by them, or moved either round the bed 
or from the circumference to the centre, or they may be arranged 
tamove the material from the centre to the circumference. e 
shafts of these ploughs T may be fixed by framework to the 
vertical flanges or members of the girders, or they may pass 
through wall-boxes in the arch or arches, and where they pass 
through the revolving roof or cover they are luted similarly to 
the rotating stirrers S. (Accepted November 18, 1895). 


22,002. A. J. Boult, London. (P. Rh. de F. D'Humy, 
Chicago, Ill., U.S.A.) Construction of Armour-Plates. 
(2L Figs.j November 14, 1894.—This invention relates to im- 
provements in the method of constructing plates which may be 
used for armour-plates for ironclad vessels or even parts of ma- 
chinery, such as shafting, crankshafcs, and flywheels ; and con- 
sists in certain peculiarities of the construction, novel arrange- 
ment, and form of the various parts thereof. According to one 
arrangement of the several modifications described and illustrated, 
A represents a plate of steel or metal of any desired dimensions, 
but rectangular inform. The inner surface of this plate is pro- 
vided with a number of transverse grooves a and corresponding 
projections a', within which grooves and against the ends of the 
projections there fits and rests a group or series of alternately 
wider and narrower metal slabs B standing edgewise to impact. 
These slabs are provided at suitable points with holes } and b! 
situated in a line drawn across the slabs B or transverse plates. 
The holes bl in every alternate slab are larger in diameter than 
the holes or openings } in the intervening plates. The slabs B 
and the plate A are placed together, as shown in Fg. 1, and the 








frames or boxes C consisting of a set of nested boxes are placed 


versely with the plate A, greater strength is acquired, and as the 
slabs are divided one from the other, the force of the projectile 
striking against the plate A will be distributed, and thereby 
rendered less effective. The frames C are united together on their 
inner surface by means of suitable bolts, or in any desired manner. 
(Accepted November 18, 1895). 


23,557. J. Pfle , Kaiserslautern,Germany. Pro- 
cesses for the Extraction of Gold and Silver from 
Ores. [2 Figs.) December 4, 1894.—A is a vessel preferably 
mide of a non-conductor of electricity, such as wood, glass, 
earthenware, or the like. B is a porous partition of unglazed 
earthenware, or other suitable material, fixed into the vessel A so 
that the solutions in compartments O and D are kept separate as 
well as is practicable. In compartment C is placed an electro- 
positive substance X, such as iron, zinc, copper, aluminium, or 
the like, while in compartment D is placed an electro-negative 
substance Y (that is, a substance not as readily acted on by the 
cyanide solution as the substance X is by the same or a different 
solution). Such a substance may be gold, silver, carbon, or the 
like. X is connected with Y by an electric conductor E, such as 
metal wire. The compartment D is filled with the cyanide solu- 
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tion from which it is desired to precipitate the gold or silver, and 
compartment C is filled with a solution which will corrode the 
substance X while X and Y are in electrical connection, such as a 
metallic salt, an alkali, or an acid. By such an arrangement an 
electrolytic cell is formed of which the electro-positive substance 
X is the cathode and the electro-negative substance Y is the 
anode. A current of electricity is thereby generated, flowing 
from the anode Y through the conductor E to the cathode X, and 
thence through the solutions and porous partition to complete the 
circuit. By this means the cathode dissolves, and the gold and 
silver cyanide solution becomes decomposed, whereby the gold 
and silver, or gold or silver, are deposited upon the anode Y in 
metallic form. The gold or silver thus obtained isin a more or 
less —— state, and can be separated from the anode and 
refined by any known means. (Accepted November 13, 1895). 
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681. R. Howson, Middlesbrough-on-Tees, Durham. 
An Improvement in Blast-Furnaces. [2 Figs.) Janu- 
ary 11, 1895.—This invention consists in constructing the walls 
of a blast-furnace above the bosh, with grooves or recesses in the 
internal circumference of the brickwork, the object being to cause 
acertain amount of obstruction to the descent of the charge, 
and thus diminish its pressure on the hearth. Fig. 1 illustrates 





a 


the internal formation of a blast-furnace constructed according to 
this invention with a number of annular grooves or recesses A of 
an angular form, sunk back in the wall of the furnace. Fig. 2 
illustrates the internal formation of a blast-furnace with annular 
grooves or recesses A of a curved form sunk back in its wall. 
Grooves or recesses of other forms than those shown as examples, 
may be adopted. (Accepted November 13, 1895). 
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STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


20,940. H.C, Ashlin, Liv: 1, Internal Furnace 
Flues for Boilers. [1 Fig.) November 1, 1894.—According 
to this invention the wall of the improved furnace tube is so 
formed that when viewed in section it has the appearance of re- 
versed “arches.” The “arches” on the inside and outside of the 
tube are so formed relatively to one another as to ‘break joint, 
that is to say, those on the outside A B C, C D E have their 
hollows or concavities B D opposite to the ends F G of the ‘‘ arches 
formed on the inside of the tube, the concavities HJ K of the 
‘‘ arches” on the inside of the tube being consequently opposite 
to the ends ACE of the “arches” on the outside of the 
tube. Thus the ‘‘arches” on the inside support those on the out- 
side. The arrangement, moreover, of the internal and external 








‘*arches”’ is such that a continuous straight line or belt of metal, 
shown by the dotted lines L M, runs between the ‘‘arches” from 


one end of the furnace to the other ; thus making a rigid stay of | 


the furnace itself, and, by avoiding the so-called “ bellowsing” 


action of the ordinary corrugated furnace, obviating to a large | 


extent the use of the through stays to the front of the boiler 
which are usually employed for the purpose of counteracting this 
action. By the arrangement of the furnace tube described the 
“‘arches”’ or irregularities exposed to the flame inside the tube are 


less pronounced than those in the ordinary corrugated furnaces, | 


whilst the surfaces upon the outer or water side of the tube do not 
expose hollows sufficient to unduly accumulate salt or other 
deposit. (Accepted November 6, 1895). 


25,252. J. H. Williams, Keswick, Cumberland. 


Arrangements and Seatings of Steam Boilers and | 
Feed-Water Heaters. (4 Figs.) December 29, 1894.—This | 


invention has for its object to improve upon the method of 
seating at present —e to improve the flue arrangements, 
to provide economical feed-heating or water ~- heating appli- 
ances so placed as to absorb waste heat ordinarily lost in 
the brickwork of the flues, and also to arrange auxiliary 
boilers for absorbing waste heat in conjunction with the 
main boilers. In carrying one part of the improvements into 
effect as applied to an ordinary Lancashire boiler or boilera 
A, A, each boiler is mounted upon cast or wrought iron, or steel 
stools or brackets B, placed at intervals along the centre line of 
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the bottom of the boiler shell, and the space between these stools 
is filled in with a brickwork wall, which is deflected at the back of 
the boiler to one side, so as to provide an expanded space D D into 
which the hot gases from the flues A!, Al can pass. The furnace 
gases pass from the flues A’, A! into the expanded space D D, then 
along one side and bottom of the boiler, by way of the flues C, and 
across the bottom of the boiler at the front end, along the bottom 
again by way of the flues E, to discharge at the chimney end into 
the main flue F. The whole of the furnace gases thus pass after 
leaving the boiler flues, first along one side and bottom, and then 
back along the other side and bottom before discharging at the 
chimney. The arrows indicate the direction of the currents. (Ac- 
cepted November 6, 1895), 


770. J. Barbour, Belfast. Lubrication of Steam 
Engines. [5 Figs.) January 12, 1895.—This invention relates 
to the lubrication of the crosshead slippers and slides of steam 
engines, and consists in the use and application of & pump, 80 
arranged that the movement 2f the head or cr d 
slipper will force the oil or other lubricant to the part to be lubri- 
cated, thus obtaining positive automatic lubrication, This 
method of lubricatiog any desired part of the engine is by attach- 
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ing a plunger 1 to the crosshead slipper 2, and on the down stroke 
of the engine this plunger 1 enters a pump cylinder 3 in an oil 














getting back to the oil receptacle. (Accepted November 6, 1895). 


24,572. W. HokandC. Elliott,Sunderland. Steam 
Generators. (2 Figs.] December 18, 1894.—-This steam gene- 
rator isa water-tube boiler. The principal parts are : The receiver 


chambers such as D, D;, Do, and D,, G,G,, Go, and G,, an 

tubes E, E. and F,F,. The feed water enters the cylinder Bthrough 
a pipe, which is led either direct into it or first through spaces H, 
and H between the tubes in the boiler; then it passes through the 
circulating pipes C, Cj, which are also led either direct to the 
chambers D and G, or first through the spaces H and H,. Thence 
the water in D passes alternately through the tubes and chambers 
E, G;, Do, Gs, E;,'and thatinG through F, D,, G., D,, F;, and enters 
the receiver A in the form of steam. Below the tubes E and F is 























| the grate. The furnace gases rise either straight up from the fire 
between the different tubes and enter the smokebox K; or they 
are prevented from rising vertically, and are forced to alternately 
travel horizontally by means of fireproof tiles inserted between 
part of the upper and lower tubes in each or some of the nests E. 
The receiver A consists of two flat sides, set at an angle, taking 
the tubes E, and F,, and a cover which is bolted and hinged. 
The chambers D, D,, and G, G, are bounded on one side by the 
continuous plates d, e, f, by the covers g, h, i, j, and by small 
end covera, one at each end of the chamber. The inner tide 
of the chambers, which is formed by the continuous plate d,e, /, 
has either one flat part or two flat parts set between themselves 
at an angle, which flat part or parts take the tubes. (Accepted 
November 6, 1885). 


MISCELLANEOUS. 


18,323. W.P.Thompson, Liverpool. (H.C. Tougland, 
Christiana, Norway.) Improved Machine for Manufac- 
turing Wood-Wool, [3 Figs.) October 1, 1895.—This inven- 
tion relates especially to that type of i for facturing 
wood-wool in which shavings are cut from planers into narrow 
strips. Heretofore such machines have been provided with two 
rollers having a rifled surface, the rifles of the rollers forming 
circular cuttiog edges which work together so as to cut the shav- 
ings that are passed between the rollers into narrow strips. 
These machines are very expensive and must be treated with great 
care, because when one of the cutting edges has been damaged, 
the whole roller must be re-dressed. The present improvement 
consists in employing, instead of two cutting rollers, two rows of 
cutting discs loosely fitted on two parallel shafts. A and B are 
square shafts journalled in boxes on the rectangular frame M. C 
are a number of circular discs having square centre holes, fitting 
loosely on the shafts ; between the discs, rings A! are placed, and 
the whole series of discs are held together by means of nuts D. 
between which and the discs is placed a rubber washer E. The 

















discs of one of the shafts reach with their peripheries between the 
discs of the other shaft, and on this line the discs are held tightly 
—— by means of rollers F, one at each end of the machine, 

d rollers being carried by spring arms G, which may be 
tightened up by means of a set screw H. One of the shafts B is 
not journalled directly on the frame but on an adjustable frame 
P, so that the shafts may be adjusted to or from each other. [ 
represents rows of thin blades, mounted on rods J and held in 
position by means of ecrew bolts K, so that these blades, which 
serve to keep the discs clean, lie between the discs. T are similar 
blades held by brackets S mounted on top of the casings R. These 
latter blades form a kind of feed-way for the shavings, which are 
introduced from above into the machine, and also serve to keep 
the wood strips away from the centre of the discs. The shaft A is 
driven by means of a chain wheel O, and the other shaft receives 
movement through the friction between the discs. There may, 
however, also be arranged a set of gear wheels on the two shafts, 
he a more positive action isobtained, (Accepted November 

. 5 


1901. W. J. E. Koch, Hamburg. An Improved 
Method of, and Appara for, Refrigerating. 
{3 8.) January 26, 1895.—The apparatus consists of a vessel } 
which is adapted to be closed by means of acover a, and is divided 
by a partition into twocompartments c and d, which communicate 
with each other by means of an opening f. This opening is 
adapted to be cl air-tight by a cover /!. In the compartment 
| ¢, close underneath the ition there is provided a suction pipe 

g which is connected to the vacuum cock h, is provided with small 





receptacle 4 placed at the bottom of the crosshead slide. The | holes, and is so bent as not to obstruct the access to the compart- 


plunger, on entering the pump cylinder 3, forces open the valve 5 
and forces the oi] which was on the top side of the valve 5 to the 
underside of the valve and up the Pip ng 6 to any desired part. 
In the arrangement shown the piping leads to the top of the crose- 





ment c through the opening / when the cover /' thereof is re- 
moved. The vacuum cock h is connected bya pipe (not shown) 
with the condenser of a motive engine, or with the receiver of an 


or receivers A, the cylinder B, the circulating pipes C, “4 the | 
t 


head slide. On the withdrawal of the plunger 1 from the pump | in addition to the vacuum cock, a water gauge k and a number of 
cylinder, the spiral spring 7 shuts the valve and prevents the oil air cocks/. One of these latter is provided with a bend m or, it 


| may be, with a simple screw union, for the reception of a flexible 
| or other pipe. The apparatus is enveloped with material 1 that 
| isa bad conductor of heat, so as to protect the same from external 
| heat. The mode of operation is as follows: After the vacuum cock 
h and the air cocks / have been closed, and the apparatus has been 
filled up toa height of about 10 to 12 centimetres with water 
poured into it, there are introduced into the compartment c 
| through the opening f, the liquids in bottles, or the preserved © 
foods in closed receptacles, or the like, that it ia required to cool. 
| The opening is then closed by means of the cover 7', which has a 
| rubber joint or the like, and the vacuum cock is opened. The 


| 
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vacuum in the condenser then exhausts the air contained in the 
apparatus, whereupon some or all of the air cocks are also opened. 
As these latter are situated under water, the air entering from the 
outside must pass through the water. It is impossible for water 
to be carried over from the apparatus into the condenser, whilst 
the small quantity of air that isdrawn into the condenser does not 
have any appreciable effect upon the vacuum therein. The 
vacuum produced in the apparatus causes an evaporation (pro- 
moted by the inflowing air) of the water, which, in conjunction 
with the expansion of the air, abstracts the necessary amount of 
heat from the water, and thus cools the latter, which in turn 
exerts a like effect upon the bottles or receptacles or both situated 
in the compartment c. (Accepted November 6, 1895). 


25,368. C. Kellner, Hallein, Austria. Process and 
Apparatus for the Separation of Salts from their 
Solutions, [1 Fig.) December 31, 1894.—It is found that as a 
rule a solid substance can be taken up by a liquid to a greater 
extent in the warm state than in the cold state ; that is to say, the 
solubility of most salts increases with i d temperature. 
Some compounds, however, form an exception to this rule, ther 
being a maximum degree of solubility for a certain determined 
temperature, and the solubility decreasing again at higher tem- 
peratures. Now the process forming the subject of this invention 
has for its object to effect in an economical manner the separation 
of such substances which present the above mentioned anomalies of 
solubility, from solutions in which they are contained in relatively 
small quantities, together with other compounds which do not 
show these li In this tion the said substance to 
be separated need not be contained in the solution at first in the 
form in which such substance shows the anomalies that serve to 
effect its separation, but said substance is first converted into ssid 
form by means of a special operation. According to this invention 
the weak solution to be treated is caused to flow in extremely thin 
streams over large surfaces as a counter-current to hot fire gases, 
i.é., products of bustion (preferably purified) which ¢ffect the 
crystallising process by means of their high temperature and the 
carbonic acid contained thereip. For this purpose it is prefer- 
able to employ wire ropes or chains arranged in a tower-like casing 
and from which the crystals separated from the solution, and ad- 
hering thereto, can be detached by a mere shaking motion. The 
drawing illustrates an apparatus adapted for carrying out this 
process, and which allows of effecting the saturation and evapora- 
tion in asingle operation, and of rapidJy removirg the separated 

















crystals, A is the crystallising tower provided at the top with a 
vessel B for receiving the solution to be treated. The bottom of 
this vessel is perforated, and in the perforations there are inserted 
wire ropes or chains s’, s?, 53... which hangdown freely within 
the tower A, so that the oe flowing down through the spaces 
between the edges of the holesand the ropes or chains suspended 
in the holes, flows down along the ropes or chains in the form of 
thin streams. Near the preferably inclined bottom of the tower 
(which can be connected by means of the outlet pipe a with a 
collecting vessel D), and opening into the same, there is an inlet 
pipe R for the fire gases coming from a furnace. These fire gases 
travel upwardly, i.e , in the opposite direction to that of the down- 
wardly flowing liquidon the ropes or chains, towards the outlet 
pipe a', and thus come into intimate contact with the particles of 
liquid, whereby the liquid is quickly evaporated, and the sub- 
stances thus separated are caused to crystallise and adhere to the 
ropes or chains. With such apparatus, saturation of the weak 
solution to be treated, and the resulting separation of the salt 
formed, viz., sodium carbonate for instance, are effected on the 
wire ropes in one and the same operation. Thus, for example, if 
the solution to be crystallised be a solution of caustic soda, the 
said solution will be partly evaporated in flowing down the ropes 
or chains by the oppositely travelling fire gases; whilst the car- 
bonic acid of the fire gases will combine with the sodium to form 
mono, sesqui, and bicarbonate, which will become deposited in the 
form of a crust on the surface of the —— or chains, from which 
it can be readily removed by shaking. e dropping crystals are 
extracted through a side opening C, whilst the remaining liquid 
flows through the outlet pipe a into the collecting vessel D, 
whence it may, if desired, te again charged into the vessel B. 
(Accepted November 13, 1895). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, = Be 





air pump. There are provided on the outside of the apparatus, 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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LATEST IMPROVED PATENT SELF-ACTING 
TH “SpLAKH-MARSDHN "Is TH BAST. 


AIR PUMP VENTILATOR, 
—— THE RESULT OF THIRTY YEARS’ EXPERIENCE, — 


50 PHR CENT. REDUCTION IN PRICE. 
H. R. MARSDEN, Soho Foundry, LEEDS. 


' "Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
in action, and impervious to wet and down draught. 

Strongly made of the best Steel, Galvanized, and finest Workmanship. 

OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS. 64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 1387 

50 MACHINES OF eterno 8 TYPES In yo aan nde SELBOT FROM.| Following the acquisition ot our NEW WORKS, situated in 

ee ee adam * Ithe heart of the Cheapest Coal, Iron and Steel Districts, we 

Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS.//,.). added to our technical staff the most successful modern 
experts in the designing of— 


EMERY WHEELS.) mopern coat aANpiiNe MACHINERY. 
rere rucarin ee | GOAL SCREENING & WASHING PLANTS. 


MITCHELL’S EMERY WHEEL CO., Mill St., Bradford, MANCHESTER, 
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Statlonary Rocking and Fo ‘ D Mason S PATENT TOWER BRIDGE. 
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D. P. & Co. are Makers ot High-class Cornish, 

Lancashire; ‘‘Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 


DAVEY, PAXMAN & CoO., ENGINEERS & & BOILERMAKERS, COLCHESTER. 


D. P. & Co.’s “Economic” Boiler is one ot 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS & FACTORIES, &c., 


Wire GREAT SUCCESS. 


Boilers made up to 200 Ib. working pressure. 
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THE STRANDING OF FRENCH 
IRONCLADS. 

Bot little information has transpired concerning 
the curious mischance that recently befel three 
large warships of the French Navy, yet the in- 
cident is a most instructive one, and so far from 
reflecting any discredit on the officers who were 
responsible, it bore ample testimony to their 
energy and skill in a sudden and most grave emer- 
gency. We are proud, and with good reason, of 
the prompt resourcefulness, that can be relied upon 
in moments of emergency, of the men and officers 

4 of our own fleet, but while it is clear that a similar 
E: accident might have befallen our ships under similar 





carried out in the close vicinity of land. Another 
and most important lesson is that Government 
charts are not always to be relied upon to give 
minute and correct information as to soundings and 
the existence of shoals. 

As we have already said, the scene of the acci- 


dent was the harbour of Badines, the situation of | 


which, as well as the Iles d’Hyéres and the sur- 
rounding coast, is shown on the accompanying map, 
which is reduced from a French Admiralty chart. 
On this map the various depths (of which only a 
few are given by us) are marked in metres, and the 
different natures of bottom are indicated by letters. 
Thus S shows the existence of sand ; V represents 
mud; S V, sandy mud; H, weed ; G, gravel ; R, 


splendid a harbour is found within the Iles 
d’Hyéres. It is connected with the open sea 
by two passes, the smaller of which lies towards 
the west, between the peninsula of Giens and 
the island of Porquerolles; the other entrance 
is that between this island and the Ile de Bagau, 
near the island of Port-Cros. The sailing 
directions for all classes of ships commend the 
harbour of Hyéres, and state that good anchorage 
is to be obtained over the whole area of the harbour, 
the bottom being soft and covered with weed ; 
certain places are, however, specially mentioned as 
offering greater advantages cover others; among 
these are mentioned the Mouillage des Vaissaux, 
and the Mouillage des Salines, or rather Salins ; 




















circumstances, they could not have been extricated 
from a situation of imminent peril more quickly and 
safely than were the Formidable and her consorts 
the other day. 

One morning in the month of November last, a 
painful sensation thrilled through France with the 
announcement that three ironclads, forming a part of 
the active Mediterannean fleet, under the command 
of Admiral Gervais, had grounded in the harbour 
of Badines, between the mainland and the Iles 
d’Hyéres, at the time when the admiral had given 
the order that the fleet should return to its anchor- 
age, darkness having set in. For a while there was 
a feeling of painful suspense, because it was impos- 
sible to ascertain whether or no the accident had 
not resulted in very serious damage to the vessels 
that had grounded ; indeed, it appeared not impos- 
sible at first that the ships might become a total loss. 
Associated with this fear was the disquieting appre- 
hension that the officers in charge had been guilty 
of grave carelessness, or that there was incapacity 
somewhere, and these fears added to the general 
og uneasiness ; fortunately events showed that all 
these anxieties, unavoidable as they were, had no 
foundation in fact. We have only to remember the 
feeling of horror, and the criticism run mad, that 
f convulsed England when she learnt of the founder- 
Fs ing of the Victoria, to understand the emotion 
throughout France during the time that three great 
units of her navy remained in peril. True, the 
conditions were not the same ; there had been no 
loss of valuable life ; there was no justification for 
alleged incapacity, and although the ships were 
imperilled, not one was lost. We are glad to be 
able to place the facts on record ; they are interest- 
ing as a narrative, and full of instruction as an 
experience. It is to the setting forth of these 
lessons that we shall especially address ourselves ; 
they refer chiefly to the imperfect turning power 
possessed by the large modern battleship, and the 
minute precautions which are necessary in all 
rquadron evolutions, especially thcse that are 
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rocks ; coq. br., broken shell ; and V M, soft mud. 
There are also certain indications between paren- 
theses that refer to the bottom at greater depths, 
and which have been ascertained by soundings. 
This chart was completely revised in 1872, and 
has been added to and corrected for 1895: The 
map shows what most people are aware of—how 


the harbour of Badines is also one of the preferred 
localities. ‘‘This harbour,” say the instructions 
that accompany the marine charts, ‘‘ is in a posi- 
tion where ships are sheltered from all winds ; 
good anchorage can be relied upon at a depth of 
13 metres ; it is true that a rocky bottom has been 
discovered, but the anchorage may be regarded as 
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excellent, on account of the small area and height 
of these rocks, which, moreover, are always covered 
with weed.” The latest edition of the naval instruc- 
tions insisted, almost in the same words, on the 
excellence of the harbour of Badines, where ships 
could be sure of an anchorage in 13 metres of water. 
An examination of the chart shows that depths of 
12, 11, and 10 metres are marked along and near 
the coast ; and, moreover, it should be mentioned 
that the area in question is mostly designated by 
the letter H, that is to say, the conventional mark 
for weed. Unfortunately but little is said either on 
the chart or in the instructions about the variable 
nature of the depths. Under the influence of 
easterly gales the water sweeps into the bay, in- 
creasing the depth and bringing with it huge quan- 
tities of sand and weed; when westerly winds 
prevail the levels are caused to fall below the 
normal. 

On November 12 last the active squadron under 
the command of Admiral Gervais had got in 
readiness for four days’ manceuvres; the first 
day was devoted to general evolutions of the 
cruisers ; on the second, the business, at least 
for the ironclads, consisted of gun practice ; the 
squadron towards six in the evening, that is to say 
atter it was dark, passed between the Iles d’Hyeres 
in file formation, but without the cruisers or torpedo- 
boats. The ironclads formed two divisions; the 
first included the Formidable, flying the admiral’s 
flag, then followed the Marceau, the Amiral Baudin, 
and the Courbet. The second division consisted 
of the Magenta, the Neptune, and the Redout- 
able. The Bay of Hyéres was entered by the larger 
pass ; on getting through it the admiral had given 
the signal to leave the cape on the west, and at 
6 hours 40 minutes the squadron had taken the 
direction indicated ; it then steered a little towards 
the point of Badines, which is shown on the chart 
somewhat to the north of the cape of Esterel, that 
forms the eastern extremity of the peninsula of 
Giens. On this course the speed had been checked 
to 74 knots, and, accordivg to established regula- 
tions, each ship was separated from its neighbour 
by a distance of 400 metres. The intention of the 
admiral was to anchor his equadron simultaneously 
and in file, heading north in a depth of 12 or 13 
metres, parallel to the shore, and nearly 3000 yards 
from it. The beach at this point is called the 
Pesquiers, and edges the tongue of land that forms 
the isthmus of the peninsula of Giens ; to execute 
the manceuvre it was necessary that all the vessels 
should change their positions successively, and take 
up a line 1200 or 1300 metres distant from the 
8 metre level. As soon as the new line of forma- 
tion had been taken up, the ships were to anchor. 
When the locality selected was reached, the re- 
quired signal was given, ‘‘ Leading ship to turn 
through 90 deg. to the right, and this manceavre 
to be followed successively by the other vessels.” 
The instructions conveyed by electric signals were 
correctly given, and were to be carried out as soon 
as the signal lights on the Formidable were extin- 
guished, this being done at the moment when 
the admiral considered that the manceuvre should 
commence. In accordance with these orders, 
and at the correct moment, the Formidable, which 
was the leading ship, put over her rudder 
18 deg , which is the prescribed angle for this ship 
in turning through a circle of 300 metres radius, 
the dimension adopted for the squadron. Unfor- 
tunately the ironclad turned much more slowly than 
she ought to have done, the consequence being 
that she fell off to the westward towards the land, 
and too near the 8-metre mark. The consequences 
of this misfortune were not limited to the Formid- 
able, because, in accordance with the order, the 
other ships had to follow her, so that all four of 
them successively fell off too much to the west. On 
finding that the Formidable did not answer her 
helm, and the reason of this hes never been abso- 
lutely determined, as we shall sea presently, Cap- 
tain Puech, commandiog the Formidable, threw the 
helm full over to starboard, and even stopped the 
starboard screw, which ought to have insured the 
rapid turning of the ship. That these emergency 
measures were taken by the captain were at first 
disputed, but they were proved beyond any doubt 
in the course of the official inquiry. But despite 
every effort, the ship had fallen off nearly 1000 
metres to the west. To make the position clearer 
and to localise the incident, it may be said that the 
Formidable had passed the meridian of the point 
of the Esterel (see chart). Of course everything 
had happened very rapidly, and at the end of seven 


or eight minutes the Formidable found herself on 
the correct line heading north, when all would have 
gone well, but that having drifted within the 
8-metre line, she struck bottom on an eminence. It 
may be remarked here that there is no indication of 
a bank on the chart which carries the 12-metre 
contour to the spot where the vessels were to be 
anchored, but in order to demonstrate the imper- 
fection of the map, the actual position occupied by 
the Formidable must have been first determined, 
and this was not possible in the darkness, where 
bearings could only be taken with the help of the 
distant lighthouses ; moreover, no material traces 
of the ship having grounded could be found to 
localise the spot, and it was quite possible for 
the wind and currents to have caused an altera- 
tion in the level within a few hours. It is 
easy to imagine that the Formidable, on account 
of its extended movement towards the west, 
entered shallow water; it is a known fact that 
the vicinity of the Cape of Esterel has a well- 
founded reputation for being dangerous. As soon 
as the captain of the Formidable realised what was 
happening, he signalled, ‘‘ The manceuvre is beyond 
my control,” by means of three red lights at the 
mizzenmast head ; naturally this produced for the 
moment a general confusion on the following ships, 
in spite of which, thanks to the presence of mind 
which does honour to the French Navy, an other- 
wise inevitable disaster was avoided. The Marceau, 
which followed immediately after the admiral’s 
ship, for a moment seemed unable to avoid a col- 
lision with it ; but the captain without any hesita- 
tion reversed his starboard engines, at the same 
time running the port engines full speed ahead, 
and thanks to this manceuvre, which was only 
possible for a ship with double screws, he got at 
once on a starboard tack, almost grazing the For- 
midable, and without any accident was able to 
anchor in front of that vessel, and later, to render 
powerful assistance in getting her afloat. The 
Courbet and the Amiral Baudin were less fortunate; 
the latter ship, which kept on her course, arrived so 
close to the Formidable that it seemed impossible 
to prevent the latter from being rammed, which 
would have produced a terrible catastrophe ; the 
captain, however, managed to get the ship out of 
line, to the left, it is true, and of course imme- 
diately ran her aground on a bank within the 
7-metre leve], just northward of the Point of 
Badine ; it was too evident that she was thus 
placed in imminent peril. As for the Courbet, it 
was only by extremely clever handling that she 
was able to get clear of the Baudin ; she did so, 
however, but in attempting to regain a safe position 
she also ran aground, but not seriously. The other 
ships of the squadron had time to avoid these 
disasters, and they all of them reached the anchor- 
age safely. 

An examination of the chart will show that the 
grounding of all these vessels was far less serious 
than might have been expected, thanks to the 
nature of the bottom, which is soft for the most 
part, being composed of sand, mud, and weeds. 
At the same time it is a cause for wonder that the 
accident was attended with no graver results when 
the enormous mass and weight of the ironclads thus 
stranded is bornein mind. The Amiral Baudin is 
100 metres long and 21 34 metres beam, witha 
mean draught of 8 metres and a displacement of 
11,503 tons; she carries three guns of 37 centi- 
metres, four quick-firing guns of 16 centimetres, 
ten of 14 centimetres, &c. The Formidable is 
almost of the same dimensions and armament, but 
she has a displacement of 11,441 tons ; the Courbet 
is 95 metres long and 21.25 metres beam ; her dis- 
placement is 9652 tons, and she has four guns of 
27 centimetres, ten quick-firing guns of 14 centi- 
metres, &c. As wehave already said, the news of this 
accident produced a terrible emotion throughout 
France ; fortunately, a very brief examination 
showed that, in the case of two of the vessels at 
least, there was little, if any, cause for alarm. We 
have been so fortunate as to obtain detailed in- 
formation from an officer of one of these three 
vessels ; he informs us that it was almost impossible 
to see that the Formidable had touched bottom at 
all, As to the Courbet, she was so slightly aground 
that a photograph showing her at her ordinary 
anchorage would have equally well represented her 
ashore in the harbour of Badine. It was a dif- 
ferent matter with the Amiral Baudin, which pre- 
sented a very curious spectacle, as may be imagined 
from the annexed sketch, in which the dotted line 





indicates the normal water line of the ironclad, a line 





which is considerably above the sea-level as she lay 
aground. This is further illustrated by the photo- 
graph of the Amiral Baudin, which we reproduce, 
and which is certainly a very interesting document. 
It shows the ironclad clearly, with her bow raised ; 
the transport alongside is receiving her armament, 











and the tug is shown which was employed to assist 
her in getting away from her critical position. As 
the accident happened within full view of the coast, 
the Marine Prefet of Toulon was almost immc- 
diately notified, and no time was lost in sending 
lighters, tugs, and the transport La Vienne. As 
soon as the Marceau had dropped her anchor, she 
was able to render such assistance to the Formid- 
able that the latter was got afloat at 3.30 the next 
morning, and took up a berth near the Marceau. 
As for the Amiral Baudin and the Courbet, it was 
evident that the first step to be taken was to lighien 
these ships; accordingly, all the coal stores and 
projectiles were removed, the water was run out of 
the boilers, and preparations were made to dis- 
mount the heavy guns. This work occupied nearly 
the whole day, and at seven in the evening the tugs 
Hercule and Utile, having passed cables to the 
Courbet, succeeded in shifting her for a distance of 
her own length. She then remained held by her 
anchors, which were raised the next morning, 
Friday, the 15th, when, the ship being fully 
afloat, she was brought by the tug into harbour. 
Within 24 hours all the material which had been 
taken from her was again got on board, and she 
entered Toulon safely, where she was subjected to 
a thorough inspection. There remained the Amiral 
Baudin. Bad weatherhad set in, and a strong easterly 
wind rendered the work of unloading the ship very 
difficult, and, indeed, stopped it at times, while the 
position of the vessel was rapidly becoming critical. 
What made matters worse was that it was impossible 
to dismount the three heavy guns, each of which 
weighed 70 tons, the arsenal of Toulon not possess- 
ing a floating crane of sufficient capacity. The 
whole of Sunday was occupied in reducing the 
weight as far as possible, projectiles, «ammunition, 
stores, &c , being removed. On Monday morning, 
about 8 o’clock, a first and unsuccessful effort was 
made to float the ship. When it was found that 
this attempt was unavailing, pontoons were ordered 
from Toulon, and floating cranes powerful enough 
to handle the 16-centimetre and 14-centimetre guns. 
In the evening a fresh attempt was made to get the 
ship off the bank, but with no more success, the 
cables parting under the strain. On Tuesday 
morning the Marceau came to the aid of ihe two 
tugs ; this time the cables did not part, and at half- 
past eight the Baudin was once more afloat. 

Most fortunately this complicated accident was 
attended with no serious consequences ; only one 
plate on the Courbet was bent, and the painting on 
the hull had suffered somewhat—in fact, the damage 
was so slight that a few days later the vessel had 
taken its place again on the station. As to the 
Amiral Baudin, which was brought back to Toulon 
in charge of the tugs, a careful inspection showed 
that the hull had sustained no apparent damage, 
and even the paint was so little scratched that it 
was at firat considered unnecessary to make any 
repairs. Finally, however, it was decided that 
certain parts which had been scraped should be 
repainted. Naturally, a general demand for investi- 
gation followed this triple accident, in order that the 
responsibility might be determined. Without a 
sufticient knowledge of the subject or the circum- 
stances the French press plunged into a violent 
discussion ; some journals maintained that 
there ought not to have been any trouble in 
steering the Formidable, although the great 
difficulties in steering heavy ironclads are 
sufficiently well known ; it was maintained that the 
instability of the ship ought to facilitate her gyra- 
tion; although this serious defect might have had 
an equal tendency to divert her towards the left, 
that is to say, in the direction of danger, as towards 
the right into deep water. It is certain and quite 
evident that it was the grounding of the first ship 
in the column which brought the disaster upon the 
others, since they could not turn rapidly to the 
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right without the danger of ramming each other. 
Efforts were made to throw the whole of the respon- 
sibility of the accident upon Admiral Gervais, but 
as we shall see, the decision of the court of inquiry, 
so far from convicting him of an imprudence, com- 
pletely acquitted him of all blame. This commis- 
sion, which assembled at Toulon, established at 
first beyond a question that Captain Puech, com- 
manding the Formidable, had done everything that 
was possible to avoid the accident, and a second 
council of inquiry assembled in Paris, composed of 
three admirals, arrived at a series of conclusions 
which entirely exonerated the admiral. This com- 
mission considered that the scheme for handling 
the ships as already described, was quite practicable 
under the ordinary conditions of squadron evolu- 
tions ; the proper signals had been given at the 
correct time and place, and it was the Formidable 
alone which could not be brought round in time to 
the position intended for it. The commission natur- 
ally attempted an investigation of causes which gave 
to the Formidable an increased turning curve, but 
they could not arrive at any satisfactory conclusion ; 
in this connection it is interesting to state that the 
officer whose authority we have already quoted, 
gives it as his opinion that the Formidable did not 
obey her helm because she became entangled with 
seaweed. This explanation appears to be a very 
reasonable one, especially when it is considered that 
she was in shallow water, where the weeds grew thick 
upon the bottom and some 6 ft. high; a ship of 
such large tonnage as the Formidable would natu- 
rally become almost unmanageable under such 
conditions, or at all events sufliciently so to 
account for the accident. The Paris Commission 
of Admirals stated that in their opinion Captain 
Puech did not appear to realise that it was not a 
question of putting the rudder over through the 
certain number of degrees theoretically correct, but 
that he ought to have allowed himself sufficient 
margin to make sure that the manceuvre would 
succeed. They also considered that the admiral 
in command had incurred no responsibility, but 
that, on the contrary, Captain Puech was responsible 
for not having taken sufficient precautions for 
placing the safety of the manceuvre beyond doubt ; 
this conclusion was accompanied by the extenuating 
circumstance that the captain had only recently 
taken command of the ship, and that consequently 
he had not had sufficient opportunity to become 
acquainted with her peculiarities. The Court of 
Inquiry also recognised the fact that shallows are 
frequently produced in the harbour without their 
existence being recorded on the charts. 

The Commission demanded two things at the end 
of the inquiry; that Captain Puech should be 
blamed, and that all commanders of squadrons 
should take special precautions and always secure a 
sufficiently large margin of safety during night 
evolutions. With much justice we consider the 
Minister of the Department did not see his way to 
endorse this conclusion so far as blaming Captain 
Puech was concerned ; he considered that no fault 
had been proved, and he approved of sending to 
Admiral Gervais, and not to all the squadron com- 
manders, the strong advice of taking the extra pre- 
cautions recommended during evolutions at night, 
especially when carried out so near the shore. 

We think that every one, except perhaps the three 
admirals on the commission, will most heartily en- 
dorse the Ministry’s decision, and will congratulate 
Captain Puech. The importance of experiences such 
as these, obtained in times of peace, and especially 
when they occur without loss of life and damage 
to ships, cannot be too highly estimated. 





THE CIRCULATION IN WATER-TUBE 
BOILERS. 

Tue lengthened and interesting correspondence 
which has taken place lately in our columns on 
water-tube boilers has brought the crucial point of 
circulation before the notice of our readers. Those 
who have followed this correspondence will be 
acquainted with the important facts brought for- 
ward in the discussion of the relative merits of 
boilers with outside ‘‘downcomers,” and those 
utilising the steam-generating tubes themselves 
as a medium for conveying the downward flow 
of water, which, in any case, is necessary, in 
order to prevent the overheating of the tubes and 
consequent destruction of the water-tubs boiler. 

Inorder tothrow light on this subject, and support 
certain contentions maintained by themselves and 
other of our correspondents who hold similar views, 


Messrs. Yarrow and Co. thought well to arrange for 
an exhibition of their experimental apparatus when 
at work. To this end they addressed to us a letter 
inviting those who took an interest in the subject, 
whether competitors or not, to attend at their 
works on Saturday last. In reply to this invita- 
tion a great many persons, among them some 
of the foremost mechanical engineers of the day, 
signified their desire to be present ; iadeed, so great 
was the number that two exhibitions of the appa- 
ratus had to be arranged, the second taking place on 
Wednesday last. In addition to these two large 
gatherings, the experiments have been gone through 
at other times in the presence of smaller numbers 
of persons, so that for some time past the apparatus 
has been almost constantly at work. Before we 
pass to a description of the trials of last Saturday, 
we feel it a duty to express a feeling of gratitude to 
Mr. Yarrow for so liberally placing the results of his 
work and that of his staff at the disposal of the 
engineering world at large. On Saturday last the 
visitors very generally remarked on the open and 
generous manner in which they were treated. Not 
only were they shown the experiments, which, it 
may be remarked, must have cost a large sum of 
money to have initiated and brought to perfection, 
but they were at liberty to go where they would 
throughout the works, to see what they would, and 
ask any questions they had a mind to ask, all of 
which were freely answered. As Messrs. Yarrow 
have now in hand several large water-tube boilers— 
eight in all—for a Dutch cruiser in various stages 
of completion, those engineers who are also en- 
gaged in water-tube boiler construction or design 
had an instructive object-lesson put before them. 
There are, we believe, to be three of these cruisers 
fitted with Yarrow boilers, so there will be 24 
boilers in all. The tubes are 5 ft. 6 in. long and 
1} in. in diameter. They are of galvanised steel. 
Each boiler will supply steam to give at least 1000 
indicated horse-power, but this figure will be ex- 
ceeded if necessity arise ; that is to say, the 1000 
horse-power is a minimum for calculation purposes. 
The area of heating surface would, we judge, be 
about 2000 square feet, and the grate surface is 
apparently about 40 square feet. -These figures, 
however, we merely give as our own approximation. 
We understand the working pressure is to be 200 lb. 

The experiments carried out on Saturday were 
nine in all, and as the visitors were divided into 
two parties, they were shown twice over. Mr. 
Yarrow himself, together with Professor Lambert, 
of the Royal Naval College, Greenwich, and Mr. 
Hiram Maxim, explained the various experiments. 
The latter two gentlemen, as our readers are aware, 
have taken great interest in this question. Mr. 
Yarrow’s staff were in charge of the various appa- 
ratus, and carried out the demonstrations. 

Lunch, which was served in the drawing office, 
being over, Mr. Yarrow made a short speech, 
in which he explained, in general terms, the nature 
of the demonstrations about to be witnessed, and 
the first half of the visitors were at once taken to 
the experimental department of the works, or 
rather to one of the experimental departments. 
Perhaps it is as well to state here that the main 
object of the experiments was to show that by apply- 
ing heat to the pipes used for the downward flow of 
water in a water-tube boiler, the rapidity of circula- 
tion is increased. Without here attempting to discuss 
this problem, we will at once proceed to a description 
of the demonstrations. The first was made with an 
apparatus which we illustrate in Figs. 1, 2, and 3 
on page 52. It will be seen to consist of 
two parallel vertical glass tubes, joined at their 
lower extremities by a copper bend, and at their 
top ends leading into a drum which is common to 
both. Movable Bunsen burners are placed as 
shown, so that three can be made to heat each 
tube. Above the drum is mounted an indicating 
apparatus which consists of a rocking arm pivoted 
in its centre, and having two light rods, one at each 
end, which meet, the arm and rods thus forming 
a triangle, the apex of which acts as a pointer. 
Attached to one end of the arm is a light cord, 
which descends into the tube acting as a down- 
comer. At the end of the cord is a small elongated 
bob having grooves turned on its exterior, and 
which is, of course, inside the tube. There is a 
graduated sector, by means of which the movement 
of the pointer isdetermined. The use of this record- 
ing apparatus is to indicate the comparative rapidity 
of flow of water, or water and steam, in the pipes. 
When there is no current, that is, when all is cold, 








the pointer is in the position shown in Fig. 1, but 


on a current being set up, the grooved bob in 
attempting to flow with the current pulls on the 
end of the arm, and causes the pointer to move 
along the scale. It will be understood that the 
measurements taken are relative and not quantita- 
tive ; that is to say, the absolute rapidity of flow is 
not ascertained in feet per minute, but the device 
may be taken as trustworthy in giving compara- 
tive results so far as the present experiments are 
concerned, Of course, with this apparatus the 
working is at atmospheric pressure. The follow- 
ing numbers are taken from the records of a pre- 
vious experiment. In Fig. 1, with all cold, the 
pointer is at —45, a figure which we think it 
would have been more convenient to have called 
zero. One lamp was then lit and applied to the 
up-tube, but the current set up was too intermittent 
to enable a useful reading to be taken. On 
another lamp being applied, the pointer moved 
to a position indicated by — 12 on the scale; 
that is to say, the bob was pulled down and 
a circulation was set up represented by seven 
divisions. A third lamp having been lit, the 
pointer moved to —5, as shown in Fig. 2. This 
was the maximum current with heat applied only 
to the up-tube. One of the lamps acting on the 
down-tube was then lit, when the pointer almost 
immediately travelled further along the scale to 
+10; another lamp on the down-tube brought it 
to +15, and, finally, when a third lamp was 
added, so that all six lamps were burning, the 
pointer reached its maximum position of +20, as 
shown in Fig. 3, These experiments clearly proved 
that the addition of heat to the down-tube increased 
the circulation in this apparatus. By previous 
trials, Messrs. Yarrow had satisfied themselves 
that, within certain limits, the rapidity of the cir- 
culation depended solely upon the total amount of 
heat applied, irrespectively of the manner in which 
it was divided between the descending and ascend- 
ing columns, 

The next apparatus used is shown in Fig. 4, page 
52. It is, as will be seen, similar in most respects 
tc the former model, but the mechanism for indi- 
cating the speed of current, which was devised by 
Mr. Maxim, is designed to give absolute measure- 
ments. There is placed in the down-tube a screw 
of known pitch which is suspended by a spindle at 
the upper end ; above the receiver drum is a worm 
which actuates a wormwheel in turn attached to a 
counter. In this way the speed of current can be 
estimated. On Saturday last the apparatus was put 
in operation, the increased speed of current due to 
heating the downcomer being very clearly shown. 
The following figures have been supplied to us by 
Mr. Yarrow as the results of former experiments : 
‘*When two lamps were acting on the up- 
tube the speed recorded by the propeller was found 
to be 28ft. per minute. When three lamps were 
acting cn the up-tube the speed was 36 ft. per 
minute. When three lamps were acting on 
the up-tube and one on the down-tube the 
speed was found to be 42ft. per minute. When 
three lamps were acting on the up-tube ard two on 
the down-tube the speed was 49ft. per minute. 
When three lamps were acting on the up-tube and 
three on the down-tube the speed was 55 ft. per 
minute.” In these figures no allowance is made 
for the slip of the screw or for resistance to the flow 
caused by the presence of the propeller. 

Thenext experiment is of especial interest to those 
who arrange the elements in a water-tube boiler 
with generating pipes at a small angle from the kori- 
zontal, The apparatus used is so clearly shown in 
Fig. 5, page 41,that little explanation is necessary. 
We have the six Bunsen burners, the two glass tubes, 
and the drum or receiver, the only difference being 
that the U formed by the tubes is bent sideways 
just below the receiver, and the vertical extension 
is thus reduced. The Bunsen burners were not of 
the same size, those on the up-tube being larger. 
Circulation was started by lighting the three large 
burners, and the three smaller burners acting on 
the down-tube were then ignited. The effect was 
an increase of circulation in accordance with former 
experience. It would, of course, have been ex- 
tremely interesting if comparative results could 
have been obtained. We can only say that with 
all burners in action the steam bubbles travelled 
with great rapidity, quite sufficient for good prac- 
tical results, supposing the tubes had been acting 
as steam generatorsin a boiler, but the limit of the 
amount of heat supplied by the burners must be re- 
membered in this connection. 





A circumstance that was well illustrated in these 
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experiments was the disappearance of bubbles of 
steam formed in a downward current of water. 
This wasa fact that early engaged Messrs. Yarrow’s 
attention in the course of their investigations, and 
was attributed to the increasing head, and the con- 
sequent greater pressure, in the lower part of the 
pipe. A reverse cause augments the volume of 
steam as the current travels upwards, irrespective 
of the addition of heat. 

_ We now pass to an experiment of a somewhat 
different character, although devised to illustrate 
the same results as those previously recorded. The 
apparatus used is shown in Fig. 6 on the opposite 
page. It consisted of three tubes, the lower parte of 
which were of copper and the upper parts of glass. 
These led into an open drum at the top, as before, 
and they were in communication with each other 
at their lower ends by means of a suitable recep- 











tacle. The lower parts of the tubes were inclosed 
in a metal casing, lined with asbestos. Heat was 
supplied by means of several multiple Bunsen 
burners, which were placed at one side of the casing, 
the flame playing on the outer tube, and the heated 
gases then passing the other two tubes on the way 
to the small chimney shown. The arrangement, it 
will be seen, more nearly approximates that followed 
in the design of a Yarrow boiler. On the burners 
being lit, an upward current was seen to be set up 
in the tube nearest the flame, the other two tubes 
acting as downcomers. After atime, when the 
heat was increased, the two nearest tubes had 
ascending currents, whilst the remaining tube was 
sufficient to bring down all the water required for 
efficient circulation. We understand that 9 lb. of 
water per square foot of heating surface has been 
evaporated with this model apparatus. Fig. 7 
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Fig. 12. 





shows another three-tube model. Two of the tubes 
were in front, and had each a multiple-flame burner 
as shown ; the third tube was at the back. All 
three tubes led into the top drum, and they were 
connected at the bottom by a T-piece. There was 
also a multiple-flame burner for heating the back 
tube when required. The results shown here 
were a repetition of those formerly obtained. 
When the front tubes were heated, and the burner 
of the back tube was not lit, an up current was 
established in the two front tubes, the back one 
acting asa downcomer. When the back tube was 
also heated, the circulation was greatly accelerated, 
but was not changed in direction, being upwards in 
the front tubes, and therefore of necessity down- 
wards in the back tube. 

The visitors were next taken to another room, 
where the principles involved were illustrated in a 
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somewhat different manner. Fig. 8, page 40, shows 
the apparatus used. It consisted of two vertical glass 
tubes delivering at their top ends into an open tank, 
and joined at the bottom. Sufficient water was 
contained to fill both tubes and partly fill the tank. 
An air pump was provided for the purpose of 
pumping bubbles of air through flexible tubes into 
the glass tubes near their lower ends. Cocks were 
provided, so that air could be introduced into both 
glass tubes simultaneously, or into either one sepa- 
rately. The first opsration was to pump air into 
one tube, and this set up a circulation in one direc- 
tion, the tube into which air was introduced being 
naturally the upcast tube, the current flowing down 
the other leg. Air was then introduced into 
the downcomer, and the circulation was thereby 
accelerated. Finally, the supply of air was shut off 
from the upcast leg, and continued to the down- 
tube. The circulation was naturally reduced, but 
was yet vigorously maintained in its former direc- 
tion. 

All the experiments hitherto recorded were made 
at atmospheric pressure, but we now come to one 
conducted under different conditions, and cer- 
tainly the most striking of all. Fig. 9, on page 40, 
shows the apparatus used. It will be seen to 
resemble the former models in general features, 
but in place of having an open receptacle at the 
top, had a closed drum or steam chest; the two 
tubes, however, were connected at the bottom, and 
had likewise glass lengths inserted, by means of 
which the circulation could be observed. As a pos- 
sible source of danger existed through the breaking 
of the glass tubes at the high pressure reached during 
the experiment, a screen of thick plate. glass was pro- 
vided. By means of three small burners circula- 
tion was set up, and when this was fully esta- 
blished, the five larger burners clustered round the 
other leg of the Uy were lit one by one. The 
rapidity of circulation was thus greatly increased, 
and was maintained in the same direction, the 
tube which was so much more highly heated re 
maining the downcomer. Steam then rose until a 
pressure of 150 lb. was registered on the gauge. 
The three small lamps applied to the upcast pipe 
were then gradually extinguished, but the current 
of steam and water was still maintained in the same 
direction, although the whole of the heat applied 
was received through the downcomer pipe. 

This experiment concluded that part of the series 
which was made in the experimental department, 
and the first division of Messrs. Yarrow’s guests 
were then conducted over the yard and through the 
engineering shops. Here they had an opportunity 
of inspecting the work in progress, consisting of 
the torpedo - boat destroyers building for the 
Argentine Government, stern-wheelers, and other 
craft. The stern castings for the destroyers, 
aluminium piston valves, some of large size, man- 
ganese-bronze propellers, and various other parts 
of engines were much admired, and evidently came 
somewhat as a revelation to a few of the visitors 
more accustomed to work of not such a special 
nature. The second party, who had previously 
been through the yard and shops, having seen 
the same experiments, joined with the first 
group of visitors, and the whole company pro- 
ceeded to the boiler-shop to witness the remaining 
demonstrations. Here had been erected apparatus 
intended to represent full-sized sections of a large 
Yarrow boiler, the tubes uxed being, in fact, some of 
those made for the Dutch boilers already referred 
to, and were, therefore, 5 ft. Gin. long and 1} in. 
in diameter. In Fig. 10, page 41, we illustrate the 
first apparatus shown at work. It consisted firstly 
of a separate coal-furnace from which an uptake led 
into a closed chamber containing the tubes in which 
steam was generated. At the other end of the 
chamber the products of combustion passed off to a 
chimney. A forced draught wis obtained by means 
of a steam jet. In the tube furthest from the 
furnace a screw was placed, and this led through 
the top of the steam receiver, a cylinder of wood 
being mounted on the external length in order that 
the revolutions made might be more easily 
observed. There was a similar fitting in the 
tube third from the back end. The object of 
this device was naturally to show the speed of 
the current, to calculate which the pitch of the 
screw and the rate of rotation of the drum would 
have to be known, and due allowance made for 
minor features affecting the result. During the 
experiments the cylinders certainly revolved at a 
high rate of speed, so high, in fact, that it was 
difficult to see what was occurring, a spiral black 





line, which had been painted on to assist observa- 
tion, becoming quite invisible. We understand, 
however, that previous experiments have shown 
that never less than two tubes in a row act as 
downcomers. In the outline sketch, Fig. 11, on 
page 41, which is a section through the steam 
chest and one of the tubes, shows the detail of the 
recording apparatus. 

The remaining full-sizzed apparatus, shown in 
operation, is illustrated in Fig. 12 on page 41. 
It is similar in general arrangement to Fig. 10, 
but short lengths of glass tube are inserted in the 
metal tubes, as clearly shown in the engraving. 
Steam was raised in this boiler, and as the tubes 
became heated it was interesting to see how the 
circulation commenced and gradually increased. 
First one tube and then another would show signs 
of circulation by the ascent of small bubbles, these 
at first possibly being due to expansion of air in 
the water. After a time a geyser-like action would 
be set up, volleys of steam bubbles being projected 
upwards, occasionally, at first, to be driven back 
again, but generally to disappear into the steam 
drum or receiver. Then the tube would be filled 
with a milk-white mass composed of a froth of 
water and steam ; until at last the fire having 
burned up, and the regimen of the boiler becoming 
settled, a steady circulation would be maintained, 
the three tubes furthest from the fire acting as 
downcomers. No doubt, had our observation been 
sufliciently prolonged, and the rate of evaporation 
been altered through wide ranges by changing the 
amount of heat transmitted, the number of tubes 
acting as downcomers would have varied. 

There is one other experiment to which we will 
make reference, although it is not immediately 
connected with circulation, yet it is indirectly. As 
is well known, the tubes in a Yarrow boiler are 
straight, and it was at one time feared that this 
would lead to leaky joints at the tube ends owing 
to. strains set up by unequal expansion and 
contraction. We have ourselves had some ex- 
perience with the Yarrow boiler, on one occasion sub- 
jecting a torpedo-boat’s boiler to very rough treat- 
ment (such as would certainly have set the tube- 
plate of a locomotive boiler leaking like a colander), 
but without causing any damage. We have also 
carefully examined the Yarrow boiler of a destroyer 
the day after trial, and found there had been no 
leakage in the tubes nearest the fire. In order to 
show that the expansion and contraction under 
heating and cooling does not set up detrimental 
action in these boilers to the extent generally sup- 
posed, the device shown in Fig. 13, on page 41, 
was fitted to the full-sized section of a boiler re- 
presented by Fig. 10. It is, however, not shown 
in Fig. 10, our illustration having been prepared 
from a photograph taken before the device was 
fitted. The following is Mr. Yarrow’s description 
of the apparatus: ‘‘ The lower end of a long rod is 
attached to the water chamber at the bottom, this 
rod passing up through the centre of the tube and 
thence through the top of the steam chest. At the 
upper end of this rod is a pointer, and a similar 
pointer is affixed to the steam chest itself, the two 
pointers being exactly inline. Whatever difference 
in the lengths of the tube and rod takes place it 
would be at once made evident by alterations in 
the positions of the pointers in relation to one 
another. Thus, if the tube, owing to its being ex- 
posed to great heat, expanded more than the rod, 
it would at once be detected, and any such in- 
creased relative length would be an indication of 
an increased relative temperature. If there were 
found to be no visible difference in position between 
the two pointers whether the fire were forced or 
withdrawn, and as the rod passing up through the 
steam and water would have a temperature equal to 
that of the steam and water, it follows that the 
temperature of the tube is the same, or the differ- 
ence, if any, is so trifling as not to be indicated by 
the means described.” 

Mr. Yarrow holds that the experiments made 
with this device ‘‘ conclusively prove that so long as 
there is good circulation no possible objection can 
exist to the adoption of straight tubes, owing to 
any imagined necessity to allow for variations in 
length due to differences in temperature. For all 
practical purposes the temperature of all tubes may 
be considered the same as that of the water they 
contain, in the same manner as in an ordinary 
marine or locomotive boiler, in which no special 
provision is made for differences in expansion of 
tubes, although they are by no means exposed to 
the same extent to the action of the heated gases. 





This experiment, which is confirmed by practical 
experience, points conclusively to the fact that the 
curving of tubes in water-tube boilers having good 
circulation, for the sake of allowing for variations 
in length due to variation of temperature, is quite 
unnecessary.” For our own part we can say that 
the projecting ends of the two rods referred to and 
illustrated in Fig. 13 did not vary in height per- 
ceptibly whether the experimental boiler had the 
fire recently drawn and pressure at that of the 
atmosphere, or whether there was a steam pressure 
of 60 Ib. . 








ELECTRIC TRACTION.—No. XLVI. 
By Puitie Dawson. 


Tue MeErropouitaN ELEVATED RAILWAY OF 
CHICAGO. 

Tue first elevated railways which proved an 
undoubted success were those built in New York 
and Brooklyn many years ago, and which are at 
present operated successfully by steam locomotives. 
There are eight of these companies in and around 
New Ycrk, of which number the best known is 
probably the Manhattan Elevated. This company 
owns 100 miles of track, including sidings and turn- 
outs, 334 steam locomotives, 1122 passenger cars, 
and 29 service cars. During 1894 it carried 
202,751,532 passengers, and ran 9,026,586 train- 
miles. Its capital stock is 3,000,000 dols., and its 
funded debt 35,885,000 dols. It may be mentioned 
in passing that the lines of this company were the 
first on which electric locomotives were tried many 
years ago, but the apparatus used was crude and 
experimental. A complete description of this trial 
is given in the October (1890) number of the Trans- 
actions of the American Society of Civil Engineers. 
The motors, &c., were designed by Mr. Leo Daft 
(see paper published October, 1889, Transacticns of 
the American Institute of Electrical Engineers). 

Electricity as a motive power for elevated roads 
was not tried again until it was so successfully intro- 
duced on the Liverpool Overhead Electrical Rail- 
way, which has already been fully described in the 
pages of ENGINEERING. 

The next successful application of the electric 
motor to elevated railway work was the Intra- 
mural Railway at the Chicago Columbian Exposi- 
tion in 1893, and fully described in ENGINEERING, 
vol. lv., page 829. The latest and most improved 
elevated line is that opened at Chicago in the 
summer of 1895, and which we will briefly describe. 

This railway is intended to relieve the heavy 
traflic between the business centre of Chicago and 
the vast district lying between the north and south 
branches of the Chicago River, generally known as 
the West Side, the population of which amounts to 
some 800,000. The total length of line and branches 
proposed is 18 miles, and at the present moment 
there are some 12 miles in operation. There are 
32 stations. 

The track is carried by an elevated structure, 
shown in Fig. 321, page 44, and which is built over 
land purchased by the company. In this it re- 
sembles the railways coming into London. It is, 
by the way, perfectly correct to say that no city has 
so large a mileage of elevated railways as London. 

The elevated railway at Chicago has been much 
more solidJy built than most of its predecessors, as 
will be seen by Figs. 321 and 322, the latter show- 
ing the four tracks and cross-over. 

The power-house is 300 ft. long, 90 ft. wide, and 
78 ft. high. It has a capacity of 6000 horse-power, 
but should the service require, it can be easily in- 
creased, as there is land available. 

The engines are by the E. P. Allis Company, of 
Milwaukee. Four units will be installed, two of 
1000 horse-power, and two of 2000 horse-power. 
The cylinders of the larger engines measure 36 in. 
and 72 in., and are 48 in. stroke, those of the 
smaller 23 in. and 43 in, and 48 in. stroke. The 
diameter of the shafts of the larger engines is 24 in., 
carrying 70-ton flywheels 24 ft. in diameter, with 
rims 21 in. by 20 in., making 75 revolutions per 
minute. The flywheels of the smaller engines 
weigh 35 tons, are 17 in. by 17 in. at the rim, 
18 ft. in diameter, and make 100 revolutions per 
minute. Easy access is gained by the galleries to 
all parts of the engines. Each pair of engines is 
fitted with two distinct governors, one controlling 
the point of cut-off, the other connected with a 
safety valve in the main steam pipe. This is 
closed the instant the speed exceeds a certain 
number of revolutions. All engines have steel 
crossheads, and are fitted with the most improved 
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oiling devices. The engines are also fitted with a 
receiver of large volume between the high and low 
pressure cylinders. This receiver is of wrought 
iron, and is carried in a horizontal position, sup- 
ported by brackets attached to the engine frame. 

The boilers are 12 in number, and are by Bab- 
cock and Wilcox. Each boiler has a capacity of 
300 horse-power, and is provided with a Babcock 
and Wilcox mechanical stoker. They are divided 
into six batteries of two boilers each, and are 
designed for a working pressure of 165 lb. The 
furnaces are provided with smoke-consuming de- 
vices, which work so far satisfactorily. 

The entire electrical equipment, generators, 
motors, and accessories, was furnished by the 
General Electric Company of America. The dy- 
namo plant consists at present of two 1500-kilo- 
watt generators similar to those now operating the 
Brooklyn City Railroad, of Brooklyn, N.Y., and 
the People’s Traction Railroad of Philadelphia, and 
two 800-kilowatt generators similar to those in 
the electric railway power stations at Buffalo and 
St. Louis. 

These generators are of the standard General 
Electric type. The fields are constructed entirely 

















| The two drivers’ cabs on each motor car are located 
| in diagonally opposite corners, and are built out on 
| the platform as far as the hood will permit. This 
| construction necessitates the entrance doors being 
placed next to the corner posts. The doors are 
|sliding, and are pushed back into the cab. This 
does not interfere with the driver, as the front door 
‘is always locked. The exterior is sheathed with 
‘narrow beaded poplar in the usual manner. 
and is painted in a dark brown shade, with decora- 
tion in gold leaf. The interior of the car, with the 
exception of the window blinds, which are of lin- 
wood, is finished in quarter sawed oak, carved, 
thoroughly varnished, hand rubbed, and polished. 
The seats are arranged longitudinally and covered 
with rattan. The cars are electrically lighted by 
incandescent lamps at the lower edge of the deck 
ceiling, so as to be directly above the seats. The 
warming in winter will be provided for by a 
number of electric heaters, supplied by the Central 
Electric Heating Company, and so arranged that 
the temperature can be kept at a proper degree. 
The steel sub-frames above referred to are con- 
structed with two 9-in. J-beams located immediately 
under the side sill of the body ; they are connected 
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of steel. There are 12 pole-pieces in the 1500-kilo- 
watt machine, and 10 in the 800-kilowatt machine. 
The armatures are built up of sheet iron lamina- 
tions which are individually secured to the spider 
by dovetailed keys. The armature windings con- 
sist of hard drawn copper bars, imbedded in mica- 
liced slots in the outer armature surface. Special 
provision is made in the construction of the arma- 
ture cores to insure thorough ventilation. The 
field spools can be removed without disturbing the 
field frame, and both armature bars and commu- 
tator segments are individually removable. The 
temperature of these machines is guaranteed not 
to exceed that of the surrounding atmosphere by 
more than 46 deg. Cent., while in actual practice 
the temperature rarely rises above 30 deg. to 35 deg. 
Cent. Their commercial efficiency is guaranteed 
to be not less than 94 per cent. Their design is 
such that they can stand an overload of 60 per cent. 
for ashort time, and they can shift from maximum 
overload to no load without sparking at the com- 
mutators. The machines are set up between the 
high and low pressure sides of the engine, and are 
thus inclosed by the engine frames. The dimen- 
sions of the generators are as follows : 
Taste LXXXVII.—Dimensions of a Generator of the 
Type used by the Chicago Elevated Railway 
M.P. 1500 K.W. M.P. 800 K. W. 


Diameter of field 15 ft. 10hin. 12ft. 6 in. 
Width of field si Doel %s sa OL os 
Diameter ofarmature 10,, 6 ,, T3550 Ses 
Width of armature... 6 ,, cS ree 
Weight of fields 104,600 lb. 60,009 lb, 
” armature 82,100 ,, 46,000 ,, 

Total weight of gene- 

rators Sees Mate) BOO as 106,000 ,, 


The rolling stock comprises 55 motor cars and 
100 trail cars. The salient feature of the motor 
car is the steel sub-frame which was thought neces- 
sary to enable it to pull six loaded 40-ft. trailers, 
and also to afford sufficient weight for purposes of 
traction. For this reason no attempt has been 
made to lighten the construction of the motor car 
body and trucks, The weight of the car, exclusive 
of all electric apparatus, is nearly 40,000 lb., the 
length of the body is 40 ft., the length of the steel 
sub-frame, including the oak end sills, is 47 ft. 3 in., 
the width at sill line is 8 ft. 7 in., and at the eaves 
8 ft. 1l in., the height from rail to top of roof is 
12 ft. 10 in. The car is constructed in the usual 
manner with oak end-sills and six longitudinal 
long-leaf yellow pine sills and stringers. The end 
frames are provided with iron plates at sills and 
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at the ends by 9-in. channels, to which oak buffer 
timbers are attached. A ,',-in. stiffening plate, 
secured by rivets to the end channels and J-beams, 
extends across the frame and under the end sill of 
the car body, and forms the foundation for the plat- 
form floor. The body bolsters are part of this sub- 
frame. They are box-shaped and built up with 
9-in. channels and 4-in. plates. Corresponding in 
location to the needle beams of ordinary cars, are 
6-in. J-beams placed flush with the top edge of the 
frame. All cross-members are coped where they 
meet the 9-in. beams, and are secured to these 
with connection angles. The sub-frame is sup- 
ported horizontally by a pair of 1j-in. truss- 
rods anchored to the bolsters, and pass under sub- 
stantial queenposts attached to the frame at the 
intersections of needle beams and slide beams. The 
couplers are attached to forged brackets secured 
to heavy radial bars, which are located immediately 
underneath the ;);-in. stiffening-plate above men- 
tioned. Oneend of eachradial bar passes throughaslot 
provided in the bolster, and engages with a turned 
kingbolt, and the other end is carried by a 4-in. 
J-beam, extending across the fraine for this purpose. 

The trucks on which these cars are mounted are 
somewhat on the lines of an engine truck, of 
equally good workmanship, but better provided 
with springs (see Fig. 322). The cars are equipped 
with Westinghouse air brakes. The required com- 
pressed air is carried in a storage tank provided 
under each car, the tanks being charged from a 
conveniently located plant. The trail cars are sup- 
plied by the Pullman Car Company. Lach car 
seats 48 passengers. 

The motors employed are of the ‘‘G. E. 2000” 
type. These are similar in character and construc- 
tion to the well-known ‘‘G. E. 800” heretofore 
described, but proportionately heavier. Two 
motors are used on each motor car (see Fig. 324, 
which gives outside view). The controller is of 
special design, and is known as the ‘‘ L” controller 
of the General Electric Company. Itis constructed 
upon the same principles as the ‘‘ K ” controller, 
but designed for heavier service. In the operation 
of the controller, when a quick start is desired, the 
handle is brought round one-half turn to the right, 
thus bringing the motors into multiple at full 
speed. If the start is to be the ordinary gradual 
acceleration, the handle is moved half a turn to 
the left, and the motors brought up to half-speed ; 
another turn in the same direction throws them in 
multiple, and they move forward at full speed. 





uprights to prevent telescoping in case of collision. 





The arrangement is such that each mctor takes an 


equal portion of the load, and this is one of the 
most important factors in traction work. The re- 
versing switch is arranged at the side of the con- 
troller, and is capable of movement from and to- 
ward the motors, and is equipped with a safety 
locking device. This renders the reversal of the 
motors impossible should the controller handle not 
be in the off position. Asin the ‘‘K”’ controller, 
the ‘‘G. E.” magnetic blow-out is used. Therated 
capacity of each motor is 100 horse-power under 
normal conditions, and 150 horse-power for short 
periods. The maximum rated speed is between 35 
and 40 miles an hour on straight and level track. 
The motors are single reduction, 33 in. high, and 
50 in. wide over gears. ‘The field frame is of steel, 
and the armature is ‘‘ ironclad,” with series, single- 
turn, drum windings. The windings are held in 
slots in the outer surface of the core. The insula- 
tion both in the armature and field is asbestos and 
mica, thus making a practically fireproof motor. 
Two doors at the commutator end allow easy access 
to the interior. Two of these motors are 
mounted on one of the four-wheel trucks sup- 
porting each motor car. From the generators the 
current is led over insulated copper cables to the 
switchboards, which are built up of General 
Electric standard generator and feeder panels. 
Each of the former is equipped with the neces- 
sary field rheostat, lightning afrester, voltmeter, 
plug switch, and positive and negative main 
switches, both single-pole. In addition it carries 
a Weston illuminatcd dial ammeter and an 
automatic circuit-breaker, which breaks the gene- 
rator circuit instantly should a dangerous overload 
be thrown upon the machine by accident. The 
equalising switch is mounted on a pedestal near the 
generator, and the length of the equaliser is thus 
reduced. The field rheostat and lightning arrester 
are set at the back of the board, the former 
being operated from the face by a handwheel. 
A discharge resistance is attached to the 
field rheostat to cushion the discharge when the 
field switch is opened. It is connected’ in series 
with a pilot lamp in front of the panel. The light- 
ning arrester consists of an ironclad electro-magnet 
in the field of which are two carbon points sepa- 
rated by a 3/;-in. air gap. The points are con- 
nected between the generator lead and ground ; the 
magnet is between the generator and line, the induc- 
tion of its windings affording additional protection 
to the generators against lightning. The lightning 
switch is single-pole and quick break, and is con- 
nected to the negative terminal main switch. The 
positive side of the lightning circuit is connected 
through a magnetic cut-out to the equalising bus- 
bar. Current can therefore be supplied for light- 
ing purposes from any generator whether its cir- 
cuit-breaker or main switch is opened or closed, 
The voltmeter is a Weston illuminated dial in- 
strument, which is connected by the insertion of a 
plug in the four-point connection in the front of 
the board, two of the points of which are con- 
nected to the generator between it and the main 
switch, the other two to the voltmeter bus-bars. 
The feeder switchboard is divided into a separate 
panel for each feeder. The overhead line is 
divided into sections, and each panel corresponding 
to any one section, is equipped with its own circuit- 
breaker. Each panel also carries a Weston ammeter 
and quick-break switch. In addition, the main 
switchboard is equipped with a recording watt- 
meter, indicating the total output of the station. 
Current is taken from the third rail by a contact 
shoe, illustrated in Figs. 335 and 336, which hangs 
from an oaken beam projecting from the sides of 
the truck. The shoe is suspended by means of 
links which allow of its accommodating itself to any 
unevenness of the rail or track. Each motor truck 
is equipped with two of these shoes, one on 
either side. Going north, the right shoe is in con- 
tact ; going south, the left shoe. The road has no 
loops at the terminals. The trains consisted at 
first of one motor car, fitted up as a smoking car, 
and three trailers. Each motor car, fully loaded 
and equipped, weighs 63,500 lb. ; each trailer car, 
loaded, 46,0001b. With the two motor cars and 
three trailers the speed is 13 miles an hour, 
measured on the tangents of the Garfield Park 
line, including stops of 15 seconds each at stations 
approximately 2000 ft. apart. The present plans 
contemplate the eventual adoption of six-car trains, 
made up of one motor car, equipped with four G.E. 
2000 motors and five trailers. The average speed of 
these trains will be 15 miles an hour, including stops. 








To propel such a load requires probably more 
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THE CHICAGO ELEVATED ELECTRIC RAILWAY. 
(For Description, see Page 42.) 














Fig. 321. 











Fig. 334. 
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QUICK-FIRING GUNS OF THE ARGENTINE CRUISER “BUENOS AIRES.” 









(For Description, see Paye 46 ) 
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current than can be taken from an ordinary trolley 
wheel and wire, which is one of the reasons which 
has led to the adoption of a third rail system similar 
to that used on the City and South London, the 
Liverpool Overhead, and the Chicago Intramural. 
The cross-section of doubletrack is shown in Fig. 338. 
The contact rails are shown supported on insulating 
blocks just outside the central guard timbers. The 
contact rail weighs 48lb. per yard, being thus 
equivalent in conductivity to a copper wire about 
lin. in diameter. Instead of using ordinary copper 















































feeders, steel rails laid in a special trough between | bonds. Fig. 337 showscross-sections of the insulated 
the tracks are employed, as shown in Fig. 338. | block and malleable iron stool supporting the con- 
Connections between these and the contact rail are|tact rail. The circular groove in the bottom of the 
made through copper wire soldered to special rail| block forms a drip edge which prevents surface 








46 


ENGINEERING. 


[Jan. 10, 1896. 








leakage from the contact rail to the iron stool. The 
insulating blocks are made of well-dried maple 
boiled in paraflin. The malleable iron stool has a 
circular lug driven into the centre of the block, to 
which, however, it is also fastened by wood screws. 

The feeder rails employed are of a very poor 
quality of steel, which is very cheap, but which, as 
far as conductivity is concerned, is quite as good 
as the best steel. These are supported on blocks 
set on porcelain insulators, and the joints are 
bonded with copper bonds. These feeders are 
covered by a wooden box, the top of which forms a 
convenient walk between the tracks. Where cross- 
overs occur, these feeder rails are replaced by heavy 
copper cables. 

The return current is made through the track 
rails and steel structure. ach rail, besides being 
bonded to the next rail, is bonded to the iron 
girders, and the latter are also bonded one to 
another, thus making a very excellent return circuit. 





THE GUNNERY TRIALS OF THE 
“BUENOS AIRES.” 

In our issue of November 8 last, we gave par- 
ticulars of the speed trial of the Buenos Aires, 
a cruiser built for the Argentine Government by 
Messrs. Sir W. G. Armstrong, Mitchell, and Co., 
and engined by Messrs. Humphrys, Tennant, and 
Co., and in our last issue we illustrated and de- 
scribed the 8-in. quick-firing guns which form the 
principal weapons carried by this vessel. As has 
already been pointed out, she is the fastest ocean- 
going vessel in the world; indeed, she holds 
this position very easily, as with natural draught 
she went on trial nearly 0.2 knot faster than any 
other ocean-going vessel has ever done, and if 
forced draught were used there can be no doubt 
that she would have added quite another knot to 
her record. In fact, it may be said that she beat 
all previous records with about 3000 horse-power 
still held in reserve. But the vessel is remarkable 
for other points besides high speed. Her efliciency 
as a fighting machine has not in any way been 
sacrificed to speed, for (with perhaps the sole ex- 
ception of the Blanco Encalada) she can also claim 
to be the best-armed cruiser afloat. 

The gunnery trials of the Buenos Aires were 
carried out off Tynemouth on December 4 last, as 
mentioned in a note published in ENGINEERING of 
December 6. As previously stated, the trials were 
perfectly successful, the operations being carried 
out exactly as arranged without so much asa misfire. 
As the programme was more extensive than is 
usual with vessels of this class, it may be of interest 
if we reproduce it in extenso. It will be seen that 
it included 36 rounds from the large quick-firing 
guns with full service charges. Cordite was used 
throughout. 


Firing Trials of “ Buenos Aires.” 
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Three rounds per gun were also fired from the 
3-pounder guns at maximum elevation, maximum 
depression, and horizontally. 





As will be gathered from the Table, and as has 
already been stated in our former description of 
the ship, the principal armament consisted of two 
8 in. quick-firing guns, four 6-in. quick-firing guns, 
and six 4.7-in. quick-firing guns. There were also 
ten 3-pounder Hotchkiss guns, and six 1-pounder 
or 37-millimetre Maxim - Nordenfelt automatic 
guns. On page 45 we give in Figs. 7 and 8 
respectively a plan and elevation of the 6-in. or 
152-millimetre quick-firing gun on pedestal mount- 
ing. Figs. 9 and 10, on the same page, are 
respectively a plan and elevation of the 4.7-in. 
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or 12-centimetre quick - firing gun on pedestal 
mounting. In the former view the roof of the 
shield is removed, whilst in the latter the shield 
isin section. Fig. 11, on the present page, shows 
the ram hoist for quick-firing cartridges. 

All the large guns are of 45 calibres in length, 
the Buenos Aires being the first cruiser carrying all 
her large quick-firing guns of this nature. The 
consensus of opinion appears to be so favourable to 
the arrangement, and indeed the ship carries her 
long guns so well, that it seems probable this ratio 
of length to bore, or perhaps indeed a higher one, 
may soon become the rule. 

There are two 6-in. guns forward, one on each 
broadside, capable of firing from right ahead to 
60 deg. abaft the beam ; and two aft, one on each 


broadside, capable of firing from right astern to 
60 deg. before the beam. ‘hese guns stow in the 
fore-and-aft line, their muzzles being close up 
against, but outside, the bulwarks supporting the 
bridges, and entirely within the ship’s side. 

The three 4.7-in. guns on each broadside have 
firing angles of 60 deg. before and abaft the beam ; 
they also stow on the fore-and-aft line, but are 
trained inboard into the stowing position, their 
muzzles being elevated as necessary to clear the 
berthing as they are brought into position. It will 
thus be seen that all the guns are stowed with their 
muzzles within the ship’s side, and yet there are no 
sponsons, The arrangement appears admirable, 
and seems at once to remove the usual objections to 
long guns. 

The 4.7-in. and 6-in. guns are in most respects 
similar to our naval service guns, but, partly on 
account of their greater length, aud more on account 
of their having larger chambers and heavier charges, 
they have much higher muzzle velocities. These 
guns in the Buenos Aires have 2570 foot-seconds 
muzzle velocity, the projectile being 45 lb. for the 
4.7-in. and 1001b. for the 6-in., and the maxi- 
mum chamber pressures being 15 tons per square 
inch, 

The gun mountings are of the latest Elswick 
pedestal type, the design being well shown in the 
illustrations. The shields for all these guns have a 
thickness of 4} in. in front, tapering to the rear. 
The training is easy, so much so, that even with 
the 6-in. guns it can be done by the shoulder, 
without the assistance of gearing, which is, how- 
ever, supplied in case of its being preferred. 

The means of bringing ammunition to the 6-in. 
and 4.7-in. quick-firing guns is of interest. In order 
that an ample supply may be maintained without difti- 
culty, an arrangement known as the ram hoist is 
introduced. This is illustratedin Fig. 11. It con- 
sists of a tube extending from the handing room 
to the battery deck. The cartridges are placed in 
this tube, one by one, and are raised their own 
length, either by hand or by the steam apparatus. 
Each cartridge, therefore, pushes those above it up 
the tube. A simple mechanical device is provided 
to prevent cartridges being put into the tube at the 
bottom when the tube is filled up. The supply 
by this means is very rapid and convenient ; the 
man has simply to take a cartridge from the top of 
the tube, when another one rises, and takes its 
place. The tube is also very easily protected, and 
as it need only be little larger in diameter than the 
cartridge-case, it will be seen that a direct hit from 
an enemy’s projectile is not likely to take place. 
The inner tube is surrounded by an armoured outer 
tube, leaving a space of from 1 in. to 2 in. between 
the two tubes, so that the outer tube may be dis- 
torted without injuring the inner one. 

The gunnery trials of the Buenos Aires were 
carried out under the superintendence of Captain 
Lloyd, late of the Royal Navy, and Mr. Had- 
cock, late of the Royal Artillery, who represented 
the contractors. The Argentine Government was 
represented by Captain Edelmiero Correa, who 
commands the vessel; Commander Teofilo de 
Loqui, second in command ; and Captain Domecq 
Garcia, all of the Argentine Navy. Mr. T. W. R. 
Hughes, technical attaché to the Argentine, was 
also present. 

Mr. T. Soper was in charge of the machinery on 
behalf of the contractors, Messrs. Humphrys, 
Tennant, and Co. 





BELLEVILLE BOILERS. 

Tue Belleville Boiler Company, of St. Denis, 
near Paris, has entirely abstained from taking any 
part in the very animated discussion on their system 
of generators, which has appeared in our columns 
for several months past. It seems somewhat to be 
regretted that the Company has refrained from pub- 
lishing information which it must possess, and 
which would add greatly to the value and interest 
of the discussion. As, however, the company prefers 
to remain silent, it gives us all the greater satisfac- 
tion to be able to reproduce a report recently pre- 
pared by the engineers of the Compagnie des 
Messageries Maritimes, who are extensive users of 
the Belleville system. This report, based on data 
extending over a long period, was prepared at the 
request of the Messageries Company’s directors, 
and deals with only one point of interest—coal 
consumption, as compared with that of cylindrical 
boilers. The information on this subject will be 





found of special interest in connection with the 
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report of Mr. Robison, which has already appeared 
in our pages : 


Report on the Belleville and Cylindrical Boilers in Service 
on the Mail Steamers of the Messageries Maritimes 
Company. 

In 1885 the Compagnie des Messageries Maritimes 
found ib desirable to place new boilers on one of their 
ships, the Ortégal, and they decided to replace the return- 
flue cylindrical boilers that had been previously in service 
with the Belleville generator. This was the first expe- 
rience of the company with this type of boiler. Ib 
appeared to the engineers of the company that the Belle- 
ville boiler possessed some very marked advantages over 
the older systems ; they considered that it was evidently 
much more elastic, that the design provided more freely for 
expansion and contraction, that firing would be easier and 
require less skill, that higher steam pressures than were 
safely available in cylindrical boilers could be maintained, 
and that the fact of their being made up of a large num- 
ber of relatively light parts, rendered repairs easy during 
a voyage. Moreover, it was considered that the small 
volume of water they contained reduced their total 
weight, and diminished considerably the risk of serious 
accident to firemen in the event of a rupture or explo- 
sion taking place. On the other hand, it was recognised 
as a probable source of trouble and possible danger that 
the small water capacity of the generator would cause 
difficulty in maintaining the feed, and that accidents from 
this cause, though less dangerous, might be more frequent 
than with boilers of the oa oa type. Experience has 
shown this fear to be without foundation. 

As regards the economy of the Belleville boilers, the 
engineers of the Messageries Maritimes arrived @ priori 
at the conclusion that it would be inferior to that of cy- 
lindrical boilers in which the changes in direction of the 
products of combustion, and the greater area of surface 
bathed by the heated gases, facilitate the transmission of 
heat and the more complete cooling of the gases. The 
circulation of the latter in the Belleville boiler was evi- 
dently inferior to that in the cylindrical boiler. It will be 
seen at the end of this report that an improved water 
circulation largely compensates for any deficiency due to 
the above-mentioned cause ; but in the early days of first 
experience, the advantages due to this could not be dis- 
counted, 

Thus doubtful of the result, the Compagnie des Mes- 

sageries Maritimes awaited the experience to be given by 

the new boilers of the Ortégal, before extending the appli- 
cation of the Belleville system in their fleet. The delay, 
however, was brief ; the Sindh was fitted with these gene- 
rators in 1887, but cylindrical boilers were placed on the 
Brésil and the La Plata in 1888. The results, however, 
obtained with the Belleville generators were so excellent 
as regards ease of management and repairs, and economy 
in fuel, that the company in 1890 decided on adopting 
the system on the following ships of its fleet: the Aus- 
tralien, Polynesien, Armand-Beéhic, Ville de la Ciotat, 

Ernest-Simons, Chile, and Cordillére, the last-named 

being now fitted. 

The system has, therefore, been long enongh in service, 
and on a sufficiently large scale, to enable the engineers of 
the company to ascertain with accuracy its present 
economic value. It is interesting from this point of view 
to compare the consumption of coal per horse-power in 
two sets of similar engines, working under the same con- 
ditions as regards expansion, but one of which obtained 
its steam supply from a cylindrical boiler, and the other 
from a Belleville generator. Such a comparative illustra- 
tion is supplied by the engines of the Brésil and the La 
Plata, and the Australien and the Polynesien respectively. 
All four engines are triple-expansion, and develop practi- 
cally the same horse-power. The steam pressure at the 
slide valves of the two former was 128 lb. per square inch, 
and of the two latter, 156.45 lb. ; the coefficient of expan- 
sion in working all four engines was similar, 11.8, The 
following was the method of investigation. 

The consumption of coal for each of the four ships was 
carefully recorded during the lasthalf of 1894; that is, the 
consumption due tothe main engines alone, deduction being 
made of the coal required for lighting, banking fires when 
in harbour, and for working auxiliary machinery, such as 
winches, dynamos, refrigerating machine, hoists, Xc. 
The number of hours run, and the engine speed being 
known, the consumption of fuel per horse-power could be 
deduced. As the mail steamers under consideration are 
supplied with different qualities of coal, in order to 
render the results correctly comparable, the gross figures 
obtained were reduced to what they would have been, if 
standard Cardiff coal had been burned throughout. The 
power developed was calculated from the mean revolu- 
tions, and the mean speeds realised, by two independent 
and differing methods, which gave similar results, The 
ratio of the power hers, 2 by the group Australien 
and Polynésien on the one hand, and of the group Brésil 
and La Plata on the other, proved to correspond exactly 
by the two methods of calculation, As what is most 
important in this comparative investigation, is the deter- 
mination of these ratios of power, rather than their abso- 
lute values, it may be stated that the coal consumptions 
per horse-power per hour, given below, are accurate. 

1. The Australien and Polynésien.— During the second 
half of 1894, these two steamers made three voyages from 
Australia. The total number of hours of effective run- 
ning was, for all three voyages and both ships, 9255 hours 
30 minutes. The average number of revolutions per 
minute, for the whole of this time, was 67.46. The mean 
power developed corresponding to the mean speed of the 
two ships, was 4553 horse-power, including 100 horse- 
power for the circulating pumps, 

On the other hand, the total consumption of coal for 
the main engines and accessory services for the two ships 
was 14,826 tons of Cardiff coal, 9771 tons of Grand’ 


Combe briquettes, and 17,863 tons of Australian coal. To 
reduce this consumption to what it would have been if 
Cardiff coal only had been used, it is necessary to multiply 
the weight of briquettes by .90, and that of the Australian 
coal by .80. The total quantity of fuel consumed is thus 
equal to 37,910 tons of Cardiff coal. The deductions to 

made on account of the accessory services were ascer- 
tained by careful records kept throughout the periods of 
trial, and proved to be 7.4 per cent. The net quantity of 
coal consumed by the main engines was, therefore, 
35,104 6 tons, or 8342 lb. per hour, equivalent to 1.833 lb. 
per horse-power and per hour. 

2. The Brésil and La Plata.—The total number of 
effective running hours for the Brésil and La Plata during 
the same period of 1894 was 6768.75 hours. The mean 
number of revolutions was 68.11; the corresponding 
average power was 4010 horse-power, including 80 horse- 
power for the circulating pumps. The total consumption 
of coal for the main engines was 22,952 tons, correspond- 
ing to 7475 pounds per hour, and to 1.863 pounds per 
horse-power per hour. As these two vessels burnt only 
Cardiff coal no corrections had to be made on this 
account. ; 

It follows from the foregoing results that the Austra- 
lien and the Polynésien, fitted with Belleville boilers, burnt 
1.833 lb. of Cardiff coal per horse-power per hour, and that 
the La Plata and Brésil, fitted with cylindrical boilers, 
burnt 1.863 lb. of Cardiff coal per horse-power per hour. 
It may be concluded, therefore, that the slight economy 
obtained by the Polynésien and the Australien was due to 
the slightly higher pressure than that of the other two 
vessels, and that practically the Belleville boilers have 
shown themselves in service as economical as the cylindri- 
cal boilers. 

It is especially to be noticed that the figures given 
above, and the results which have been deduced from 
them, refer to a long period of actual navigation, and there- 
fore can in no way be compared with tests conducted for 
a period of a few hours ; they are, in fact, practical experi- 
ments extending over several thousand hours. 

(Signed) RISBEC, 
Director of the Works of the 
Compagnie des Messageries Maritimes. 
La Ciotat, December 20, 1895. 





RICHMOND LOCK AND WEIR. 

ON our two-page plate of this issue we illustrate the 
lock and lifting weir which have been constructed at 
Richmond in order to improve the Thames reaches 
between that point and Teddington. We have on 
previous occasions so fully dealt with this interesting 
and important engineering work* that there is nothing 
fresh to add, and we will therefore simply give such 
details as will explain the illustrations, Fig. 1 is an 
up-stream elevation of the whole work, and Fig. 2 is a 
sectional plan. Fig. 3 is an elevation of one span of 
the footbridge, and shows one half of the weir lowered, 
Fig. 4 being a plan. Fig. 5 is a cross-section through 
the centre of one span, and shows the gear by which 
the weir is lowered and raised. A perspective view 
of the weir and bridge is given in our issue of June 28 
of last year. 

As will be seen, there are five spans to the foot- 
bridge, two of which are occupied by the lock and 
boat incline respectively. The three spans in the 
centre, which are occupied by the weirs, are 66 ft. 
wide ; whilst the shore arches that cover the lock and 
boat-pass are each 50ft. wide. The footbridge is 
divided into two paths, as shown in Fig. 4. These 
paths are each separate spans, and spring from piers in 
common. ‘They are connected over the piers by plat- 
forms on which is the raising and lowering gear, as 
shown in the plan, Fig. 4. In this illustration the two 
footways are shown at the top and bottom of the en- 
graving. Between these is an open space which 
enables the weir to be seen. The bowstring girder in 
the centre is at the back of the weir, and is naturally 
to give adequate stiffness to the plate structure which 
forms the weir, in order that it may resist the pressure 
of water against it. It will be seen, therefore, that 
Fig. 4 shows the weir lowered and holding back the 
water on its up-stream side. The shafting by which 
power is conveyed from the hand winches is also 
shown. The sluices are 12 ft. deep, and weigh 32 tons 
each. They are on the well-known Stoney principle, 
and are counterweighted in a manner shown in Fig. 5. 
The novel feature about these sluices is that when 
hoisted to allow a clear passage under the bridge they 
are turned horizontally so as not to be an eyesore in 
the landscape, or obstruct the view as they would if 
they were simply raised and remained in a vertical 
plane. This turning over is automatically effected as 
the sluices are raised by means of the guides in which 
they run being curved as shown in Fig. 5. The time 
required to lift the sluices is 7 minutes, the operation 
being performed by two men. 

The lock does not require special description, as it 
is of ordinary construction. It is on the Surrey side, 
and has been formed by building up an island of 
masonry which forms its outer wall. The length is 
250 ft., and the width at the entrances is 26 ft., 
but expands to 37 ft. in the central part. It is 
therefore far larger than any other lock on the 





* See ENGINEERING, vol. lv., pages 402, 408, and 710 ; 








vol. lvii , page 687 ; and vol. lix., pages 835 and 837. 








Thames, and will accommodate a tug and six barges. 
Stoney sluices of ample capacity are provided in 
the outer wall for filling and emptying, and there 
are also sluices in the gates. These are of wood, and 
consist of two pairs of the latter, no intermediate 
gates being fitted, but in this case there is no great 
object in saving water, even in the driest seasons, as 
plenty is brought up by the tide with each flood. For 
this reason, too, a small lock for boats too heavy for 
the rollers has not been provided. The boat.pass does 
not require description, being of the ordinary kind, 
having rollers and a swing frame at the top. It is 
solidly constructed of masonry. 

On the Surrey shore there is a lockkeeper’s house 
and offices, whilst on the Middlesex side a similar 
building affords a toll-house and store-rooms. In 
front of these buildings, respectively, are the steps 
which lead to the bridge, there being no incline, as it 
is not intended for vehicle traffic. 

As the lock is not required when the tide has 
reached about half its flow and has not receded to half 
ebb, at which period the sluices are raised, it has been 
very little used since its construction, indeed, nearly 
all the heavy traffic is when the river is high, and 
small boats go over the rollers. The footbridge, too, 
does not receive much patronage, and if the success of 
the undertaking depended on the tolls, it could not be 
looked upon by any means as a pronounced success. 
The true function of the weir is, however, to hold up 
the water between Richmond and Teddington, so that 
there may be a river for pleasure purposes, and not a 
trickle of water at the bottom of an unsightly gulley. 
This duty it performs admirably, and, so far as can 
be judged by observation, without entailing any of 
those terrible consequences which were so freely pre- 
dicted when the weir was suggested. 

The lock and bridge were constructed by the Thames 
Conservancy under the direction of the Chief Engineer, 
Mr. C. J. More. The contractors for the sluices were 
Messrs. Ransome and Rapier. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 2. 

Tux dulness in all branches of the American iron 
trade exists only in offices. Very little new business 
is comiog in, The mills and furnaces are as busy, to 
all appearances, as ever, and production has not de- 
clined except in a fractional way. The trouble is that 
consumers are not placing orders. The leading pro- 
ducts are slipping back. The only sign of a revival 
was three days ago, when a number of heavy orders 
were placed for steel billets in eastern and western 
Pennsylvania markets. The ore question is still open. 
Coke, at present writing, is still 1.75 dols. Workers’ 
wagesare advanced. The cold weather has not reached 
us, and, so far, there has been no interruption to busi- 
ness. The probabilities are that prices will harden 
when the usual winter requirements are placed. Rail- 
way managers refuse still to place orders at 28 dols. 
Steel billets are 16 dols, Platesand shapes are weak, and 
merchant bars have declined 3 dols. per ton. Southern 
pig iron makers have refused further concessions this 
week. The bituminous mines in all localities are 
maintaining a maximum output. 





Frencu State Raitways.—The revenue of the French 
State lines in 1894 amounted to 1,605,821/.; the working 
expenses of the — were 1,232,617/., or 76.75 per cent. 
of the receipts. The capital expended upon the system 
has been about 40,000,000/., so that at present the lines 
do not yield a return of 1 per cent. upon their cost, The 
network suffers from the fact that it has no terminus in 
the French capital. 





Marine ENGINEERING DesignN.—The Council of the 
Institution of Junior Engineers announce that arrange- 
ments have been completed for a course of six lectures on 
the above subject, to be given by a gentleman of long 
experience on the north-east coast, and now occupying 
the first position in the designing department of one of 
the leading London marine engineering works. The lec- 
tures will be specially prepared to be of practical benefit 
to those attending them, the great importance of economi- 
cal, as well as efficient, design being kept in view through- 
out; and as there will be many questions considered 
affecting steam engine design generally, they will be of 
interest and value to engineers not exclusively engaged in 
marine engine work. The following are the dates of 
delivery : from 7.30 to 9.30 p.m. on Monday evenings, 
February 3 and 7; March 2, 16, and 30; April 13; ab 
the Westminster Palace Hotel. Fee forcourse 12s, The 
syllabus is as follows: Lecture I.—Cylinders and Cylin- 
der Fittings. Pistons and Piston Rods. Connecting 
Rods. Lecture II.—Crankshafts and Shafting. Main 
Bearings and their Frames. Thrust Blocks. Stern 
Tubes. Propellers. Lecture III.—Condensers, Air 
Pumps. Circulating Pumps. Feed Pumps. Bilge 
Pumps. Pump Levers. Links, &c. Lacture 1V.—Slide 
Valves and Rods. Valve Gears. Reversing Gears. 
Turning Gears. Lecture V.—Engine Framings. Pipes 
and Pipe Arrangements. Stop Valves. Safety Valves. 
— Joints, &o. Sea Valves. Lecture VI.— 
Boilers. Furnace Gear. Smoke-boxes and Uptakes. 
Chimneys. Lagging. Engine and Boiler Seatings, 
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BABCOCK AND WILCOX BOILER OF THE TUGBOAT “RODNEY.” 
CONSTRUCTED BY MESSRS. BABCOCK AND WILCOX, LIMITED, GLASGOW. 
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We illustrate on the present and opposite pages a 
boiler fitted by Messrs. Babcock and Wilcox, Limited, 
to the Thames tug steamer Rodney, owned by Messrs. 
S. Williams and Sons, of Belvidere-road, and Dagenham 
Docks, Essex. Although similar in general arrange- 
ments to the company’s now well-known type of 
boiler, there are many differences, principally in detail. 
Some of these modifications have been suggested with 
the view of securing the required evaporation in the 
limited head-room available; but most of them are 
the result of the experience gained in working former 
steam generators, and these latter are more particu- 
larly illustrated by the details. The steamer to which 
the boiler is fitted does not differ from that type which 
is so ubiquitous in and below the Pool. The engines 
are of the compound type, having cylinders 17 in. and 
31 in. in diameter by 24 in. stroke, developing about 
200 indicated horse-power when running about 110 re- 
volutions with 701lb. steam pressure. The steam was 
formerly supplied by a multitubular boiler 9 ft. 6 in. 
in diameter by 8 ft. 3 in. long, the grate area being 
30 square feet, and the heating surface 750 square feet. 
The new Babcock and Wilcox boiler gives 1000 square 
feet of heating surface and 24 square feet of grate 
area, so that the ratio of grate to heating sur- 
face is 1 to 41.7 square feet, as compared with 
1 to 25 square feet in the old boilers. And as 
to the area occupied, our section of the ship with 
the boiler offers suggestion of economy, for the old 
boiler occupied the full width inside the bunkers, 
while the new boiler gives a passage on either side. 
The total height of the new boiler from the stokehold 
plates to the top of the drum is 10 ft. 6 in., the width 
over the casings being 6 ft., and the length 8 ft. The 
details of the weight of the new boiler are as follow : 
— 7 qr. lb. 








Pressure parts ... 0 17 
Casings ... we i. t& 
Farnace material x, 0) 0). 
Mountings ae ane 0 3 3 0 
Firebricks in furnace ... 2 4 2 0 
Water at working level 1 ww i & 

Making a total of ao ¢ 2. 7 


The old boiler which was removed from the Rodney 
weighed between 17 and 20 tons with water complete. 
The new boiler carries a pressure of 180 lb. per square 
inch, and for the present supplies to the engines 
steam at 70 lb. pressure through an Ogden reducing 
valve as made by Messrs. Watsons of Newcastle- 
on-Tyne ; but the intention is to modify the engines 
by reducing the diameter of the high-pressure cylinder, 
80 28 to utilise the steam at the initial pressure of 
150 lb., which will give a higher efficiency. 

The whole of the tubes in the boiler are 1% in. in dia- 
meter, with the exception of those forming the bottom 
row, whichare4in. The tubesin the four bottom rows 
are of Mannesmann seamless steel, the others being of 
lap-welded steel ; indeed, the whole of the boiler is of 
wrought steel, the headers at the front and rear being 
formed from one steel plate. 

In the former marine boilers of the Babcock and Wil- 
cox type several rows of tubes nearest the fire were made 
4 in. in diameter, the smaller size of 1] in, being used 


only in the upper rows. The change just mentioned 
has been made in this case to enable the necessary 
heating surface to be obtained with the minimum of 
height. Although the boiler has not been forced in 
any way, the results of working have been very satis- 
factory. The tubes, as heretofore, are simply expanded 
in the headers ; no stay tubes are used; and all the 
tubes, even of reduced diameter, are provided with 
separate hand-holes, fitting in the headers opposite 
each tube. From the cross-section of the boiler it may 
appear as if there were stay tubes, but the shaded or 
dark spots show where tubes have been omitted for 
purposes of cleaning away all soot. In place of these 
tubes, ferrules are expanded right through the headers, 
and through the ferrules a steam lance punctured with 
the usual holes for steam jets can be inserted to clean all 
soot from the tops of the baftle-plates, and from the 
external surface of the tubes. Convenient openings 
are left in the front casing opposite these ferrules, and 
on these doors are fitted to slide open by a circular turn. 
Reference has incidentally been made to the bafile- 
plates. These have not always been used in Babcock 
and Wilcox’s boiler, and were adopted here because 
the height of the boiler was limited, and their intro- 
duction would give greater efficiency owing to the 
path of the gases being lengthened. 

Each of the rear headers is connected at the bottom 
by means of a tube to a mud drum—a rectangular 
welded steel box—as in the case of former boilers ; 
the top ends of the uptake headers are expanded intoa 
similar welded box which is connected to the steam 
drum by a number of horizontal tubes of small dia- 
meter, instead of one tube of large diameter. These 
tubes are in the uptake, and the small diameter in- 
sures a greater degree of superheating, and therefore 
of dryness of steam. 

The ends of the steam drum, as shown more par- 
ticularly in the. detail (Fig. 3) are inverted, prin- 
cipally to economise width athwartship, but this has 
| enabled a very simple form to be adopted for fixing 
| the feed pipe at either end of the drum, as shown in 
the detai: (Fig. 4). The internal feed-pipe, as shown 
on Fig. 3, consists of two wrought-iron pipes joined 
in the centre by a sliding sleeve, to allow for expan- 
sion, Fig. 5 shows a detail of the feed pipe, which 
is provided with saw-cuts on the ena for the 
delivery of the water. The auxiliary feed is delivered 
from one end, and the main feed from the other. 

In some of the former boilers of this company’s 
design a steam reservoir has been placed on the top of 
the large drum, not only to give extra steam space, 
but to insure a larger measure of dryness of steam, 
This, however, has been dispensed with lately, and an 
ingenious form of dry pipe used, as shown in the sec- 
tion of the steam drum showing all the internal fit- 
tings, and in detail on Figs. 7 and 8. This dry 
pipe, as shown, consists of two concentric pipes, the 
onter one being provided with saw-cuts on the top, and 
the inner one with similar cuts on the bottom. This 
dry pipe is fixed as close as possible to the top of the 
drum, and the steam passes through the upper open- 
ings round the annular space between the two pipes 
and through the lower openings into the inner pipe, 
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ipes is freed from any water that might accumulate 
be means of a drain-hole at each end, Figs. 8 and 9 
show the studs and suspension bolts for affixing this 
dry pipe in position to the top of the drum. 

A surface blow-off or scum is provided, as shown 
in the section Fig. 2, and in detail by Fig. 3. The 
vertical pipe shown is screwed into the T-piece on the 
top, to the upper flange of which the scum valve is 
bolted. The bottom end of this pipe is screwed into a 
dished pan, as shown in detail (Fig. 6), at a suitable 
height in relation to the working water level. The 
pan, of course, is intended to catch any oil or scum, 
It will be noticed by a glance at We. 6 that the 
vertical pipe is provided with slots at the level of the 
scum pan, through which the water is blown out on 
opening the scum valve. These details are new fea- 
tures of this boiler, 

There were no opportunities of thoroughly testing 
the boiler. The evaporation is estimated at 4000 lb. 
per hour, at a working pressure of 180 lb, per square 
inch. Recently a run was made with the vessel at 
full steam, and everything worked very satisfactorily. 
One feature should be specially referred to—the simple 
method of casing. It is very light, each panel being 
formed of two thin flanged plates, with asbestos mill- 
board between them, and on the outside of this a light 
cleading, secured at a sufficient distance from the 
casing proper to form an air passage. Certainly under 
full steam the casing kept cool. The casings in the 
front and rear are made in the form of doors, which 
may be lifted off for the inspection of the headers. 

It may not be inappropriate to add here that the 
United States Navy authorities have decided to fit the 
Babcock and Wilcox boiler to some gunboats recently 
ordered, and that this decision was come to after care- 
ful trials in the Zenith City, one of the lake steamers. 
The boilers in that vessel are 106 lb. weight per indi- 
cated horse-power, and 25.57 lb. per square foot of 
heating surface, The grate surface on trial was 
67 square feet, the heating surface 2800 square 
feet, and 600 square feet in heater. On a 
24 hours’ run the power developed was 1540 indi- 
cated horse-power at 87.5 revolutions, the steam 
pressure being 190.75 lb. per square inch. The 
coal burned per square foot of grate was 25.94 lb., the 
evaporation per pound of coal 7.05 lb., and the con- 
sumption per indicated horse-power 2.256 lb., although 
in other trials it was a trifle ate The moisture in 
the steam averaged about three-tenths of 1 per cent, 
In a ship exactly similar, but with multitubular boilers, 
the weight per indicated horse-power is 175.8 lb., and 
58.7 lb. per square foot of heating surface; but the 
trials in this case were unfortunately nullified in large 
measure by a breakdown of the water meter. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLEsBRouGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday was the date of 
the quarterly meeting of the North of England iron and 
allied trades, but quarterly gatherings here ap to be 
things of —— There was nothing out of the ordi- 
nary in yesterday’s meeting, and probably many people 











and thence to the engine. The space between the two 








who were on ’Change were not aware that the gathering 
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was the quarterly one. The attendance was — large, 
but the tone of the market was anything but cheerful, 
andonly a small amount of business was transacted, The 
sanguine feeling with regard to the future, which was 
very pronounced a little while ago, was not so noticeable, 
the unsettled state of affairs abroad being blamed to a 
great extent for this change. Some firms reported a good 
inquiry from the Continent, but admitted that in few 
cases ladians had resulted. Buyers and sellers alike 
were very backward, the latter being most unwilling 
to acknowledge the lower prices named, as_ the 
general market quotations. For prompt f.o.b. deliver 
of No. 3 g.m.b. Cleveland pig iron 363. 3d. was quoted, 
and a few lots changed hands at that figure. For for- 
ward delivery prices varied very considerably, and we 
were unable to obtain a reliable price. The lower quali- 
ties of pig iron were reported somewhat scarce, and were 
consequently pretty firm. No. 4 foundry was put 
at 363., grey forge 353. 9d., and white 35s. Middles- 
brough warrants opened at 363. 14d., and closed 
36s. 2kd. cash buyers, with very little doing in 
them. East coast hematite pig iron was said to be in 
fairly good request, and sellers were not disposed to 
reduce quotations much. About 45s. 6d. was generally 
named for early delivery of Nos. 1, 2, and 3. Spanish ore 
was steady. To-day our market was again quiet, and 
quotations all round were practically the same as yester- 
day. 

The Make and Disposal of Pig Iron.—A day or two ago 
the Cleveland Ironmasters’ Association issued from their 
offices here, their monthly statistics showing the make 
and disposal of pig iron in the north of Kngland during 
December last, together with a comparative statement 
of the make and stocks of pig iron since 1878. The figures 
show a state of affairs pretty much anticipated, but, if 
anything, they are more unsatisfactory than was ex- 
pected. At the end of December, of 133 furnaces 
built, 94 were in operation, 49 producing Cleveland 
pig and 45 other kinds, including hematite, spiegel, 
and basic pig iron, one furnace having been added 
during the month to those producing Cleveland pig. The 
output of Cleveland pig iron for December was 127,148 
tons, or 6861 tons more than in November, and the make 
of other kinds reached 134,321 tons, being 9498 tons above 
the make for the previous month. The total production 
of all kinds of pig iron was thus 261,469 tons—an 
increase on the month of 16,359 tons. The total 
stocks of pig iron at the end of last month stood 
at 305,669 tons—an increase of no less than 34,388 
tons, as compared with the end of November. Ship- 
ments of pig iron during the last month of 1895 totalled 
only 55,229 tons, of which 20,787 tons were sent to foreign 
ports, and the rest coastwise. The total shipments show 
a decrease of 24,741 tons as compared with those for the 
previous month, and they are 6158 tons below those for 
December, 1894. The make of all kinds of pig iron in 1895 
was 2,916,439 tons, just about half of which was Cleveland, 
and the other half hematite, &c. The production com- 
pares very favourably with the output for previous years 
since 1879, 

Cleveland Blastfurnacemen’s Wages.—The ascertained 
price of pig iron for the fourth quarter of 1895 was 
36s. 5.06d., and wages for the ensuing quarter will be re- 
duced 2 per cent. Prior to October last the blastfurnace- 
men were receiving 1} per cent. above standard. Forthe 
last quarter of 1895 they received an advance of 3} per 
cent., making the rate 5 per cent. above standard. y 
the present reduction of 2 per cent, they will be left wit 
3 per cent. on the standard. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades are very little altered. Prices are hardly 
quotably changed, but in sympathy with pig the ten- 
dency is downwards. One or two firms are only mode- 
rately off for work, and inquiries are not so numerous as 
they were a little while ago. Platemakers and rail pro- 
ducers, however, report that they are kept busily employed. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has shown firmness, 
the best descriptions making 10s. 3d. to 10s. 6d. per ton, 
while secondary qualities have sold freely at 10s. per ton. 
The house coal trade has also been firm; No. 3 Rhondda 
large has made 10s. per ton. Coke has been in fair re- 
quest ; foundry qualities have made 15s. 6d. to 16s. 6d. 

r ton, and furnace ditto, 12s. 3d. to 14s. per ton. The 
iron ore trade has continued quiet; the best rubio has 
made lls. 9d. per ton. The manufactured iron and steel 
trades have presented, if anything, aslightly easier tone. 
Steel rails have been in moderate demand ; tin bars are 
appreciably less active, and prices have shown a downward 
tendency. 


New Year at Portsmouth.—In the course of next year, 
two new docks, each 600 ft. long, will be completed at 
Portsmouth. The line-of-battle ship Prince George, and 
the cruiser Eclipse, as well as the fleet cruiser Gladiator, 
which has not yet been commenced, are all to be com- 
sleted, while great progress will be made with the line-of- 

ttle ship Cesar. Towards the close of the year a cruiser 
ora line-of-battle-ship will also be laid down. 


Great Western Absorptions.—The Great Western Rail- 
way Company has agreed upon terms for the purchase 
of the endaehin s of the Vale of Llangollen Railway 
Company and the Corwen and Bala Railway Company. 


The “ Rupert.”— About three years since, the Rupert 
was subjected to an extensive refit at Portsmouth at an 
expenditure of 118,778/., of which 52,1701. was spent in 
alterations and repairs to her hull and equipment, and 
42,4537. in the purchase and repair of propelling ma- 
chinery. The Rupert was built at Chatham in 1874, at 





a cost of 239,197/.; since then she has cost in maintenance 
and repairs 182,450/. 


A Devonshire Light Railway.—It is proposed to con- 
struct a light railway upon a 3-ft. gauge from the London 
and South-Western Railway terminus at Bideford to 
Westward Ho, a favourite North Devon watering-place. 
The new line will cost about 20,000/. 


Barry.—The shipments of coal from Barry in the first 
half of last year were 2,529,181 tons, while in the second 
half of the year the exports were 2,522,651 tons. The 
aggregate shipments for the year were, accordingly, 
5,051,832 tons. 

Keyham.—Tenders were invited by the Admiralty a 
few months since for work in connection with the Key- 
ham extension scheme, provision for which, to the amount 
of 2,000,000/., was made in the Naval Works Bill passed 
in the last session of Parliament, It is understood that 
the Lords of the Admiralty have accepted the tender of 
Sir J. Jackson, who was contractor for a portion of the 
Manchester Ship Canal. Mr. Whateley Elliot, who has 
been appointed by the Admiralty as superintending civil 
engineer for the scheme, was also employed in connection 
with the Manchester Ship Canal. His engagement at 
Devonport is for a term of ten years. 


The ‘* Talbot.”—Mr. J. B. Hutchinson, chief draughts- 
man of the London and Glasgow Shipbuilding Company, 
Govan, made an inspection of the cruiser Talbot at 
Devonport on Thursday. Mr. Hutchinson has charge of 
the building of the cruisers Dido and Isis (sister vessels to 
the Talbot), which are being constructed by the London 
and Glasgow Shipbuilding Company. 


The Bristol Channel.—The Royal Naval Reserve bar- 
racks and battery having been completed at Appledore, 
the Lords of the Admiralty are about to station a torpedo- 
boat destroyer in the Bristol Channel, calling at Apple- 
dore, Ilfracombe, Cardiff, Swansea, Bristol, and other 
ports. 

The “Phenix” and the ‘Algerine.”—The Pheenix, 
sloop, has made a satisfactory preliminary trial of her 
engines at Devonport, and it is believed that she will be 
completed for sea by the end of February. The Algerine, 
a sister ship, which is not so far advanced, cannot be 
completed until March. Both vessels are intended for 
service on the China station. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The New Year’s Day 
holidays having practically terminated, business was 
resumed in the pig-iron warrant market last Friday 
forenoon, when, however, there was very little disposition 
shown to buy or sell, as operators were inclined to 
hold off until the ironmasters’ official returns of the past 
year’s production, stocks, &c., were made up and pub- 
lished. About 7000 tons of Scotch iron were dealt in, and 
prices were steady at a decline of 1d. per ton from the pre- 
ceding Tuesday. Obher sorts were not dealt in, but Cleve- 
land was quoted 4d. per ton dearer, while hematite irons 
gave way ld. to 14d. per ton. In the afternoon the 
market was flat in sympathy with the general uncertainty 
then surrounding the speculative markets. Upwards of 
20,000 tons of iron changed hands, and prices fell other 
24d. to 3d. per ton. The settlement prices at the close 
were—Scotch iron, 45s. per ton; Cleveland, 363. 3d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 463. and 44s. 14d. per ton. Business was quiet 
on Monday forenoon, but the tone was firm. Prices 
advanced 1d. to 14d. per ton all round, and in the after- 
noon they were ld. to 14d. firmer. The day’s sales amounted 
to fully 30,000 tons. At the close the settlement prices were 
45s. 3d., 36s. 44d., 46s. 3d., and 44s, 3d. per ton, respectively. 
Tuesday’s market was very quiet in the afternoon and 
rather|dull, the ironmasters’ returns for the past year, which 
were issued on Monday evening, proving to be ratber dis- 
appointing. About 20,000 tons of iron were dealt in, and 

rices declined 3d. to 5d. per ton. The market continued 

ull in the afternoon, but without much change in prices 
at the close from the forenoon’s finish. Some 35,000 tons 
changed hands, nearly one-half being Scotch iron, and 
the respective closing settlement prices were 45s. 104d., 
363, 3d., 45s. 104d., and 44s. per ton. This forenoon from 
25,000 to 30,000 tons of iron were dealt in, and the tone 
was steady. A slight advance in price was made. The 
market firmed up slightly in the afternoon, when some 
20,000 tons of iron weredealt in. Prices werestill better, the 
settlement quotations being 45s., 36s. 3d., 46s., and 44s, 14d. 
per ton respectively. The following are the current quo- 
tations for several No. 1 special brands of makers’ iron: 
Clyde, 50s. per ton; Gartsherrie and Calder, 50s. 6d. ; 
Summerlee, 51s. ; Coltness, 533.— the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 51s. ; 
Shotts (shipped at Leith), 53s.; Carron (shipped at 
Grangemouth), 54s. per ton. There are still 78 blast- 
furnaces blowing in Scotland, as compared with 73 at 
this time last year. The shipments of pig iron from all 
Soctch ports last week amounted to 2187 tons, against 5848 
tons in the corresponding week of last year. They in- 
cluded only small quantities to foreign countries and 1882 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 346,781 tons yes- 
terday afternoon. 


Returnsof the Scotch Pig-Iron Trade for 1895.—Theannual 
returns of the Scotch Ironmasters’ Association show a total 
production of Scotch pig iron for the year of 1,096,912 
tons, being 441,298 tons more than in 1894, and the largest 
output for a considerable number of years. It is to be 
noted, however, that during the last year there was no 
damping down of furnaces as in 1894 and in 1893 in con- 
sequence of labour troubles in the coal trade, Consump- 





tion and exports have also gone up, but the latter 
do not show quite so favourably as the former. In 
foundries 1145 tons and in malleable iron and steel 
works 239,470 tons more than in i894 have been 
used. Foreign shipments have steadily decreased for 
the last four years, the drop at the close of last year 
amounting to 6905 tons. Coastwise shipments, on the 
other hand, have gone up 63,681 tons, but 1309 tons 
fewer were sent by rail to England. Altogether con- 
sumption and exports have taken up 974,887 tons, bsing 
296,082 tons more than in 1894, 129,164 tons more than 
in 1893, and 138,357 tons fewer than in 1892. Whilst at 
the close of 1894 stocks had diminished by 23,191 tons, 
they at the close cf 1895, show an addition of 122,025 tons. 
The increase is held almost equally by makers and in 
Connal’s stores, the additional amount in the former 
being 63,908 tons, and in the latter 68,117 tons. 


Malleable Iron and Steel Trades. —Throughout the 
finished iron and steel trades of Scotland there is a some: 
what better feeling than that which prevailed during a 
large portion of last year.” Tne manufacture of sheet iron 
is proceeding on a somewhat large scale, more especially 
at the works of the Pather Iron and Steel Company, 
those of Messrs. Smith and McLean at Gartcash and 
Milnwood, and those of the Glasgow Iron and Steel Com- 
pany. Some large orders have recently been placed for 
unbranded bariron. There are big expectations as to the 
probabilities of the steel manufacture at the Glengarnock 
Works by the Siemens process. It is expected that the 
turn-out will soon bs up to 8000 tons per month. For 
ship-angle bars contracts have recently been placed at 
4l. 153. per ton less 5 per cent. Clyde delivery. From 
Ardrossan some thousands of tons have been shipped to 
England during the past few months. Most of the works 
have resumed operations after the close of the holidays, 
butit will be Monday before the Wishaw and other works 
will commence operations for the new year, 


Glasgow Copper Market.—On Friday forenoon 100 tons 
of copper were sold at 41/. 2s. 6d. to 41/. 3s. 9d. per ton 
cash. The market was easier in the afternoon, the close 
being 40/. 18s. 9d. cash, and 41/. 7s. 6d. three months, 
One lot of 25 tons changed hands on Monday forenoon, 
when the price rallied 53. perton. Inthe afternoon 50 tons 
were sold, and quotations dropped 2s. 64. perton. Yester- 
day forenoon one lot was sold, and the price fell 5s. at 
41/. 63. 3d. three months sellers, The sales in the after- 
noon amounted to 100 tons, and 40/. 17s, 6d. three months 
was touched, with sellers at the close at 41/., or other 
6s, 3d. per ton down from the morning. No business 
was done this forenoon, but quotations were firm, an 
advance of 8s. 9d. per ton being recorded. In the 
afternoon 75 tons changed hands, and prices went up as 
much more, 


Sulphate of Ammonia.—This commodity still continues 
exceedingly dull at about 8/. 10s. per ton. To-day, how- 
ever, there is a better feeling, business having been done 
at 8l. 11s. 3d. per ton. 


Locomotive Trade.—It is reported this week that Messrs, 
Neilson and Co., of Hydepark Locomotive Works, have 
just received an order for 75 engines from the Midland 
Railway Company. The competition for these was very 
keen, and it is satisfactory for Glasgow that they have 
come here. The next lowest tender was by an English 
firm. Messrs. Neilson have also secured an order for 15 
tank engines for the Great Northern Railway Company ; 
and Messrs. Dubs and Co. have got an order for 15 goods 
engines for the same company. This is a very cheering 
beginning for 1896 in this district. 


Shipbuilding Orders for a Greenock Firm —Messrs. 
Carmichael and McLean, who some time ago took over the 
shipyard at Greenock recently vacated by Messrs. 
Russell and Co. in the east end of Greenock, are now on 
the point of beginning operations. They have their new 
plant ready. To commence, they have, it is reported, 
secured the orders for two small paddle steamers for 
Africa. The engines have not yet been placed, but it is 
thought that they would be at once fixed locally, if only 
the engineering trade dispute were out of the way. 


Burgh of Clydebank and the Dalmuir Sewage Scheme.— 
On Saturday the Glasgow East End Sewage Purification 
Works were visited by a!deputation from the burgh of 
Clydebank, consisting of the Second Ward committee, 
who were accompanied by Messrs. Halkett and Lovett, 
two of the burgh commissioners. They were received 
at the works by Major Cassells, as representing the 
Glasgow Police Commissioners, and by Mr. Melvin, 
manager of the works. Under their guidance the 
visitors made a very exhaustive inspection of the works, 
and expressed themselves as having been highly inte- 
rested in all that they had seen. In the course of a 
short address, Major Cassells referred to the scheme 
for dealing at Dalmuir with another large portion 
of the Glasgow sewage, and he expressed the hope that 
the Corporation of Glasgow and the Commissioners 
of Clydebank would co-operate in the further purifi- 
cation of the river, in which both bodies were deeply 
interested. Mr. F. Greer, chairman of the committee, 
thanked Major Cassells for the courtesy with which 
they had been received, and expressed the opinion that 
no person in Clydebank who had seen the processes 
carried on at the Dalmarncck Sewage Works could rea- 
sonably object to the construction of similar works at 
Dalmuir, which, by the way, lies within the district of 
Clydebank, if it is not actually within the burgh. 


Royal Society of Edinburgh.—The third ordinary meet- 
ing for the current session of the Royal Society of Edin 
burgh was held on Monday evening, Lord M'‘Laren, 
vice-president, in thechair. The principal paper, by Dr. 
A. Buchan, secretary of the Scottish Meteorological 
Society, was on ‘‘The High Temperatures of September 
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the Ben Nevis Observatories.” In commenting upon 
an inpeatanin Professor Tait said that he believed there 
had been established, in a free atmosphere for the first 
time, a grand fact in meteorology, which was that the 
greater the dryness the greater the specific gravity of the 
air. 

Clyde Navigation Trust.—At the monthly meeting of 
the Clyde Trust, held yesterday, it was stated by the 
Lord Provost, Sir James Bell, Bart., that during the past 
half-year there had been an increase in the revenues of 
the Trust amounting to nearly 26,0007. over that for the 
corresponding six months of 1894. 


Proposed Government Graving Dock at Greenock.—There 
is some likelihood that the Greenock Harbour Trust will 
shortly make an effort to geb the Government to erect a 
large graving dock at Greenock. The Trust have at 
present under consideration the propriety of spending 
something like 40,0007. in order to make the present 
Garvel Graving Dock suitable for the shipping require- 
ments of the port. But even although this sum were 
expended, the dock would not be able to take in a modern 
warship. Seeing that the Government are about to expend 
3,000,0002. at Devonport, some of the members of the Trust 
think that the Government should be approached with 
the view of getting them to expend somewhere about 
150,000. at Greenock in constructing a dock large enough 
to accommodate Her Majeaty’s warships. It is pointed 
out that there are no such docks in Scotland, and that if 
the proposal was adopted the Admiralty would always 
have a dock in the north available when required for Her 
Majesty’s ships. While nothing has been definitely 
arranged yet, no doubt the member for the burgh, Sir 
Thomas Sutherland, will be asked to approach the proper 
authorities on the subject. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Trade of Shefield.—The Board of Trade returns of 
exports from Sheffield to the United States for the last 
quarter show an increase of 26,0007. in the value of the 
steel sent to that country. The steel exports to the United 
States have been steadily increasing for nearly 10 years, 
and the figures mentioned make the largest total recorded 
in any quarter during that period. The exports of all 
kinds from the Sheffield district to the same country for 
the year 1895 were considerably in advance of several 
previous years, but cutlery during the last quarter fell off 
to the extent of 3000/. A substantial improvement has 
taken place during the last months of the year in the 
amount of trade done with the Australasian colonies, and 
South African figures havegoneup. The South American 
markets seem to be at a standstill. The troubles in 
Africa are adversely affecting the trade of the new year, 
not only in steel, steel manufactures, and tools, but the 
makers of silver and electro plate complain of a falling off 
of orders, it is supposed from this cause. As soon as the 
political horizon in various parts of the world has cleared 
good times are again anticipated by local traders. No 
changes have occurred lately in prices of steel and iron, 


The United States Taritfs.—Increased tariff duties are 
threatened in the United States. Manufacturers of steel 
and cutlery anticipate an advance in the duty on their 
productions of 10 or 15 per cent., but they do not think 
the changes will adversely affect trade. They say that 
at the present time America is simply taking from Shef- 
field such goods as she cannot produce herself and is not 
likely to do within the next decade; and trade has 
reached practically the irreducible minimum. One ad- 
vantage of the higher duties will be to restrain that 
American rivalry in our foreign and colonial markets 
which has already commenced. 


South Yorkshire Coal Trade.—The new year has opened 
as favourably as was expected, and a gratifying circum- 
stance is that Yorkshire at the present moment shows a 
clean sheet as regards disputes. There is not a single 
mining strike or lock-out proceeding in the whole county. 
The shipping trade is dull, but it is accounted for by the 
season. Gas coal moves off readily, and coke is scarce and 
dear. Household sorts are dull. Prices unchanged. 


Railway Station Accommodation in Shefield. — The 
minutes of the Improvement Committee of the Sheffield 
City Council deal at length with the proceedings of the de- 
putation which recently waited upon the directors of the 
Manchester, Sheffield, and Lincolnshire Railway Com- 
pany, and the manager of the Great Northern Company. 
The committee report that their views as to what is desir- 
able, whether as to the situation of the present Victoria 
Station or its reconstruction, did not meet with assent by 
the directors of the Manchester, Sheffield, and Lincoln- 
shire Company, and that in their opinion the proposals of 
the company id the enlargement of the station are inade- 

uate to the present and prospective requirements of 
Sheffield. The committee have been informed by the 
Great Northern Company that it is the company’s inten- 
tion to continue their service of trains between London, 
Sheffield, and Manchester, and that, therefore, any ques- 
tion affecting station accommodation at Sheffield is of 
great importance. The committee propose to continue 
negotiations on the subject, with not only the companies 
mentioned, but with the London and North-Western, 
the Great Eastern, and East Coast companies. The 
committee have taken no action respecting the Midland 
Station, although its situation ‘‘is undoubtedly unfortu- 
nate and unsuitable.” 


The Hull and Barnsley Railway.—Representatives of 
the directors of the Hull and Barnsley Railway Company 
were to confer to-day (Friday) with the Parliamentary 
Committee of the Hull Corporation and representatives 


New Type of Express Engine.—The Manchester, Shef- 
field, and Lincolnshire Company are preparing for the 
traffic which will come with the completion of their 
metropolitan extension, by the construction of a new 
type of engine for trial in practice. The locomotive runs 
on eight wheels (a leading four-wheeled bogie and four 
coupled wheels), somewhat after the style of the long-tried 
Midland engine. The cylinders are 184in. in diameter, 
and the stroke 26in., so that heavy fast work is to be 
done, the steam pressure being 180]b. The drivers are 
7ft. in diameter. The weight of the engine itself is 
47 tons, and of the tender over 40 tons. These engines are 
designed to pull a load of 180 tons up a 1 in 100 grade at 
40 miles an hour, and on the level at 66 miles an hour, 
and as the gradients are light, 60 miles should easily ba 
done on the new line to London, 





MISCELLANEA. 

MEraALttic lithium placed in a closed vessel containing 
nitrogen, gradually absorbs and combines with the gas, 
just as under similar conditions phosphorus does with 
oxygen. 


A series of ‘‘ Cantor” Lectures on *‘ Alternating Current 
Transformers” will be delivered at the Rooms of the 
Society of Arts, Adelphi, by Dr, J. A. Fleming, F.R.S., 
on January 20 and the Mondays following. 


A bridge with a lifting span 421 ft. in length is to be 
erected over the Missouri River at Oak-street, Kansas 
City. The platform is to accommodate two railway 
tracks, two wagon roads, and two sidewalks. . The total 
height of lift is 54 ft. 


The dust fuel burning plant of Herr Wegener is now to 
be seen in action at the works of Messrs. Bryan Donkin 
and Co., Limited, where it has been fitted to a Lanca- 
shire boiler. The coal is ground very fine, and is auto- 
matically fed into the furnace. The economy effected is 
said to more than cover the cost of grinding. 


The Andrée arctic balloon has now been ordered from 
the firm of A. Lachambre in Paris, and has to be ready by 
May 20, the French scientist and aéronaut, M. Gaston 
Tissandier, having undertaken to superintend its construc- 
tion. The optical instruments will be supplied by the 
firm of Carl Zeis, Jena. 


The North Sea-Baltic Canal seems to have stood the 
test of the first serious frost better than many sceptics 
had anticipated. Whilst ice had almost completely put a 
stop to navigation in the Slien and the Hadersleben firths, 
sailing vessels could pass through the canal without any 
impediment whatever, 


A few weeks ago the Dungannon Colliery, Ireland, was 
inundated by an enormous body of water tapped from 
some old workings. The pumps were drowned out. Since 
then, however, they have been successfully set to work, 
though submerged under 60 ft. of water. These engines 
are of the Cornish duplex type, and were supplied by 
Mr. Joseph Evans, of Wolverhampton. 


An ingenious system of purifying air from dust and 
regulating its temperature is in use at the switchboard 
room of the gg Telephone Company. The air is first 
forced through a chamber, where it is thoroughly sprayed, 
and then passes through a series of rapidly rotating coils, 
which remove the superfluous moisture, and with it the 
0 It is afterwards heated before being passed into 
the room. 


The Science and Art Department has received through 
the Foreign Office a communication stating that an Inter- 
national Exhibition will be held in Brussels in 1897. It 
has also received through the same channel a communica- 
tion from Her Majesty’s Consul at Barcelona stating 
that it is proposed to hold a Fine Art and Industrial 
Exhibition in that city, commencing on April 23 next. 


An original process of sulphur mining is now being tried 
at Lake Charles, Louisiana, U.S.A. A 10-in. pipe is in 
the first place driven through the surface to the sulphur 
bed, 526 ft. below ground level. A 6-in. pipe is placed 
inside the former, and water heated to 326 deg. Fahr. is 
forced through the annular pipe thus made. This lique- 
fies the sulphur, which is then pumped up to the surface 
at the rate of 5 tons per hour. 


The Leicester Corporation Water Works Cemmibttee 
have, upon the recommendation of Mr. J. B, Everard, 
M.I.C.E., decided to adopt the system of electro-mechani- 
cal apparatus invented and manufactured by Mr. George 
Jennings, Lambeth, London, to indicate and register 
between the new reservoirs and engine-houses at Swith- 
land, Hallgates, and Cropstone the varying levels of 
water in the reservoirs. 


Messrs. Meldrum Brothers, of the Atlantic Works, 
City-road, Manchester, inform us that they have recently 
fitted up on one of their boilers a gauge glass protector 
consisting of a 4-in. glass bent to a U-section, and having 
embedded in it wire netting, which prevents any damage 
being done by the fragments of an exploded gauge glass. 
Trials made by breaking a gauge glass under a steam pres 
sure of 100 lb. per square inch proved the contrivance to 
be thoroughly reliable. 


Mr. J. W. H. Hullett, of the Engineer-in-Chief’s 
Department, Adelaide, South Australia, has published a 
simplification of Kutter’s formula for the flow of water 
in channels, &c. The formula is based on the use of two 
coefficients varying with the roughness of the pipe, in- 
stead of one only, as in Kutter’s formula. It is claimed 
to give accurate results, and to be easily used. A pamph- 
let — full particulars can be obtained from the 
author, 


The crucible steel cable tramway rope supplied by 





of the North-Eastern Company. 





Messrs, George Cradock and Co., of Wakefield, for the 


Brixton Hill line of the London Tramways Company in 
1893, was removed in November last, after having been at 
work for 853 days at a speed of 8 miles per hour. The 
total rope-miles were 123,120, and the car-miles 1,791,293. 
The rope in question was Lang’s lay. It was 30,000 ft. 
long and 33 in. in ciccumference when new, and 4 in. less 
when removed. The cost of the rope per car-mile 
was .16084. 


Arrangements have been made for considerably in- 
creasing the already large number of men on overtime at 
Devonport. It is proposed to-day to place 400 ship- 
wrights on overtime, at the rate of two hours daily. 
With but one or two exceptions all these additional men 
will be placed on the Renown, battleship, as arrange- 
ments are to be made to complete her before the pro- 
gramme date. Abt Keyham factory a number of men are 
—s overtime on work connected with the propeller 
shaft of the Phaeton cruiser. Altogether fully 1000 men, 
about 25 per cent. of the total strength of the establish- 
ment, will now be on overtime. 


A recent official report from the French Vice-Consul 
at Yokohama states that the work of railway construc- 
tion in the Japanese island, interrupted for a time by the 
war with China, is again progressing rapidly. A sum of 
6} millions sterling has been voted for the Tokaido line, 
which is 376 miles long, and wil! connect Tokio and Kobé, 
passing en route through the industrial and commercial 
centres of the country. Most of the Japanese lines are 
managed by private companies, of which there are 29, 
who between them control some 2193 miles of line, part 
being still in course of construction. Other companies are 
now seeking concessions. 


Since the introduction of the zone tariff in Hungary, 
the passenger traffic has been continuously increasing. In 
the year 1889 there were 502 passengers per railway kilo- 
metre, which figure during the next four years rosa to, re- 
spectively, 1652, 2185, 2502, and 2842. The number of 
passengers on all the railway lines rose from 1888 to 1893 
(inclusive) by 22,364,400, or 245 per cent.; the gross re- 
ceipts during the same period having increased 50 per 
cent. Some alterations in the tariff are about to be made ; 
the third-class tariff remains unaltered; the first-class 
tariff will be raised, so will the second-class tariff as re- 
gards the thirteenth and fourteenth zones. 


The traffic receipts for the week ending December 29 on 
33 of the principal lines of the United Kingdom amounted 
to 1,406,402/., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,275,501/., with 18,522? miles open. 
There was thus an increase of 130,901/. in the receipts, 
and an increase of 2174 in the mileage. The aggregate 
receipts for the half-year amounted on the same 33 lines 
to 41,990,8677., in comparison with 40,122,2117. for the 
corresponding period last year ; increase, 1,868,656. The 
aggregate receipts for the last 26 weeks of the previous 
three years were as follows : 1893 (coal strike), 38,156,561. ; 
1892, 40,309,581/. ; 1891, 39,928,9947, 


Mr. F. J. Smith, of Oxford, has employed a very simple 
method of measuring the velocity of projectiles by means of 
photography. Light from two separate sources is focussed 
to two sharp points on a very sensitive plate, which can be 
moved laterally. Under these conditions, two parallel 
lines appear on the plate on development. If a projectile 
obscures each beam in succession, dark spots will appear 
onthe plate, the interval between which is a measure of 
its speed. A tuning fork tracing a wavy line on a smoked 
portion of the plate gives an accurate time standard. In 
other experiments the projectile was caused to cut 
— two thin screens placed in the path of the beams 
of light. 


In an article published in the Bulletin de la Société 
d’ Encouragement for November, M. Osmond deals with 
the molecular structure of hardened steel. He states that 
in highly carburised steels containing more than 1.3 per 
cent. of carbon, quenched at temperatures above 1000 deg. 
Cent., there are two constituents, A and B, having 
widely differing properties. The constituent A is the 
ordinary hard, strongly magnetic substance of which 
hardened steel containing 1 per cent. C. is exclusively 
composed, The other constituent is much softer, and is 
apparently non-magnetic. As yet M, Osmond has not 
succeeded in preparing it free from A, Further investi- 
gations have, however, led him ,to conclude that B is y 
iron, which is specially stable above 860 deg. Cent., whilst 
A is the so-called 8 iron. 


In the Austrian naval estimates for 1896 a ‘tram 
cruiser,” known as ‘‘ D,” is provided for. She is to be of 
the Kaiserin und Kénigin Maria Theresa type, but larger, 
her length being 367 ft. 6 in., as compared with 346 ft. 4 in. ; 
her beam will be 55 ft. 9in., and she will displace 6100 
metric tons, as compared with the 5270 tons of her proto- 
type. She will have a complete armour-belt of Harvey 
or nickel steel, with an extreme thickness of 106 in. ; 
while the — on the redoubt and turrets will be 9.8in., 
and the deck will be 1.5 in. thick. A 9.4-in. Krupp gun 
will be placed in a turret forward and another aft, these 
being worked by electricity ; and on each side will be four 
5.9-in. Krupp quick-firers, of which the four amidships 
will be in sponsons. Small quick-firers will be on the 
superstructure and in the tops of the two fighting masts, 
Two triple-expansion engines and multitubular boilers, 
developing 12,000 horse-power, are to give a speed of 
20 knots, being one knot more than the s of the 
a ship. The ship will be built at San Gesws, near 

rieste, 








A New Russian Port.—The Czar has provisionally 
authorised the importation of foreign goods, duty free, at 
Kola. The object is to develop a new Russian port in 





the extreme north of Russia, 
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YARROW’S EXPERIMENTS ON CIRCULATION IN WATER-TUBE BOILERS. 
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7 address of the President, Dr. John Hopkinson, M.A., 
-R.S. 


Royat InstiTuTIoN oF GREAT Britain. — The Friday evening 
discourse next week (January 17, at 9 o’clock) will be given by 
the Right Hon. Lord Rayleigh, M.A., LL.D., F.R.S., M.R.I., on 
‘More about Argon.” Afternoon lectures next week at 30’clock. 
On Tuesday, January 14, Professor Charles Stewart, M.R.C.S., 
F.L.S., on ‘*The External Covering of Plants and Animals ; Its 
Structure and Functions.”—On Thursday, January 16, Mr. 
Philip H. Wicksteed, M.A., on “Dante” (I). On Saturday, 
January 18, Dr. A. Donaldson Smith, F.R.G.8., on “‘ To the North 
of Lake Rudolf and among the Gallas.” 

CLEVELAND INSTITUTION OF ENGINBERS.—On Monday evening, 
January 13, at 7.30 precisely, in the Hall of the Literary and 
Philosophical Society, Corporation-road, Middlesbrough. Paper 
on “The South Yorkshire Coalfield,” by Mr. Frank Baker, O.E., 
F.G.S., illustrated by diagrams specially prepared by the author, 
will be read and discussed. 
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AMERICAN NAVAL ENGINEERS. 

THE annual reports that are issued by the United 
States Navy Department are always interesting 
reading for Englishmen, because they give, in a 
very unreserved manner, insight into the working 
of the navy possessed by a country more than any 
other nation akin to ourselves. But for the moment 
the affairs of the United States Navy are especially 
interesting to us, and that, unhappily, for no reason 
of kinship. What may be the merits, or demerits, 
of the question which has lately brought to the 
surface a spirit of misunderstanding between the 
two nations, it is not within our province to in- 
quire. Of this we may be confident that the power 
of common sense will in the end prevail. Beneath 
the froth of bellicose newspaper writings and the 
blusterings of mob orators there is the sound judg- 
ment of those who happily form the vast majority of 
each nation. England and America see eye to eye 
on all matters of principle. Our laws, our senti- 
ments, our manner of life, even our very failings, 
are too nearly akin for us not to take like views on 
any given subject. At present we are viewing an 
incident each from a different standpoint, and the 
perspective is distorted by the mists of prejudice. 
Presently we shall see with clearer vision. Then, 
if we both feel a little ashamed that we have 
afforded the world the undignified spectacle of the 
two great English-speaking nations speaking un- 
charitably of one another, the chastening of spirit 
may not be without its advantage. 

Turning from these profitless incidents to the 
report of Commodore Melville, the chief of the 
Bureau of Steam Engineering, we do not find much 
anticipation of international discord in the work 
that has been done during the past year. We 
learn that the total expenditure for 1895 was 
668,562 dols., which included labour in the Navy 
yards, purchase of materials, payments for repairs, 
and incidental expenses. Plans have been pre- 
pared for six torpedo-boats, six gunboats, and a 
tug. Plans for the new machinery of the Chicago 
have been nearly completed, and much work hag 
been done on the plans for the machinery of two 
battleships. A number of designs have also been 
made for revenue cutter machinery. Tests to 
determine the value of liquid fuel are being made 
on a torpedo-boat. The water-tube boiler question 
has occupied the attention of Commodore Melville 
and his assistants during the year. He recognises 
the necessity of a type of boiler lighter than what 





is called in America the ‘‘Scotch boiler,” but 
which we generally term the return-tube type. The 
report says there are many water-tube boilers that 
have attained success on shore ; but, in spite of this, 
‘*no single type has yet made its appearance which 
can be regarded as an altogether satisfactory 
substitute for the Scotch pattern ;” an expression 
of opinion on the part of the Bureau which will be 
as balm to the spirit of some of our recent corre- 
spondents, and gall and wormwood to others. The 
contract trial of the Maine is the chief event of the 
past year. This vessel is an armoured cruiser with 
two turrets. She is 310 ft. long and 57 ft. wide. 
Her displacement on trial was 5500 tons, and her 
speed was 17.45 knots, with 9224 indicated horse- 
power exerted by the main engines, and air and 
circulating pumps. The air pressure in the ash- 
pits was 1.074 in., and the boiler pressure 145 lb. 
The performance of engines and boilers was satis- 
factory. The remainder of the report is taken up 
by details of work in the Navy yards, the condi- 
tion of machinery of ships, and other minor details. 

Passing from Commodore Melville’s report to 
Congress, we find matter of great interest to naval 
engineers in a Bill brought before the Senate by 
Mr. Squire, and which, according to its preamble, 
was intended— 

**To reorganise and increase the efficiency of the 

personnel of the Navy; to increase the usefulness ard 
numbers of the corps of naval engineers; to induce the 
scientific institutions to provide a naval engiueering 
reserve for time of war ; to establish a naval engineering 
experimental station, and to encourage the study of the 
mechanic arts and sciences, and particularly that of 
naval engineering, in the technological colleges of the 
country.’ 
All of which are most admirable ends and most de- 
sirable to be obtained, but one would rather think 
a little difficult to pack within the compass of a 
single Act of any Parliament. 

The true inwardness of Mr. Squire’s Bill is, how- 
ever, to give greater powers to the engineer officers 
of the United States Navy, and put them in a 
better position to obtain relief from grievances 
which certainly appear at present to be many and 
serious. We know our own naval engineers have 
much substantial cause for complaint, but beside 
their brethren of the United States their lot is one 
greatly to be envied. Insufficiency of numbers and 
other causes is leading to hardships of so serious a 
nature that the United States naval engineer is in a 
bad plight indeed. Here are a few cases which we 
gather from those brought before our notice. 
Chief Engineer Heaton died last May from ‘‘ what 
is known in the service as fireman’s heart 
trouble ;” brought on by overwork on the Newark, 
flagship to the South Atlantic Squadron. The 
gunboat Machius iis responsible for the breaking 
down of two chief engineers through anxiety and 
overwork ; the first of the two being prematurely 
taken from hospital to go to sea, as after a few 
weeks of unremitting strain he again collapsed. 
A fourth case we quote froman American journal : 
‘* Down in the stifling atmosphere of the armoured 
Amphitrite, with sometimes a temperature of 
160 deg., and alternating with a single assistant 
engineer of that vessel, Chief Engineer John L. D. 
Borthwick was crazed and driven to attempted 
suicide last July. This able officer’s strength was 
undermined in his attempt to perform his duties 
under circumstances which, unremedied, may some 
day cause a disaster by which an American war- 
ship and her entire complement of men will dis- 
appear mysteriously on the high seas, leaving no 
one to tell the tale.” Chief Engineer Kirby also 
fell a victim to ‘‘ protracted, ceaseless labour and 
worry.” All these breakdowns, we are told, 
occurred on the Atlantic station in the winter 
and spring, when work aboard ship is least trying, 
and on the Pacific coast ‘‘an equally unfortunate 
state of affairs prevailed,” The chief engineer of 
the Ranger had no assistant, and ‘‘alone was com- 
pelled to maintain the old ship’s machinery in good 
order,” and became ‘‘ physically wrecked, and had 
to be placed on the retired list.” Chief Engineer 
McGee in the Monterey was also alone, and like- 
wise broke down, and had to retire; a fact per- 
fectly comprehensible, for ‘‘ there were five men to 
pull the engine-room bell, and only one to answer 
it,” as our correspondent quaintly and forcibly puts 
the matter. The chief engineers of the Bennington 
and the Marion also broke down through overwork 
and anxiety ; whilst as for Chief Engineer Ezra Whit- 
taker, the Commodore—Melville—forced him to 
retire in a vain effort to save his life, for he died 
three months after, In the case of Chief Engineer 
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Heaton, the retiring board delayed so long that he 
died before he could get relieved. 

We mention these cases at length, because the 
lesson may be useful to our own engineer officers. 
No doubt to English ears accustomed to more 
sober language, the manner in which the cases are 
put forward in the American newspapers may 
appear strange for so serious a matter; but there 
can be no levity with the officers themselves. The 
breakdowns must have been very real, for the 
officers lose some of the rewards of long service 
through their premature retirement ; and, indeed, 
it was the desire to obviate this that led to some of 
them sticking to duty until they were beyond re- 
covery. Professor Thurston, who is a responsible 
authority our readers will at once acknowledge, and 
who himself served inthe United States Navy during 
the war, has written a very strong letter on the 
subject in the hope of getting the matter brought 
forward in Congress, and Mr. Squire’s Bill is 
doubtless to some extent a result of his appeal. 

This Bill has been read twice, and referred to the 
Committee on Naval Affairs. What state this prac- 
tically brings the matter to we are not sufficiently 
versed in the procedure at Washington to say. 
Perhaps it is a stage of ‘‘ lobbying ” that will require 
some energy and finesse to rescue it from, but the 
public attention seems fairly well aroused, and 
doubtless the additional interest in the Navy caused 
by the Venezuelan affair will help matters forward. 
At any rate, the United States engineer officers 
have our hearty sympathy, which we are certain is 
shared by their confreres of the Royal Navy. 

The Bill in question proposes ‘‘ that the active 
list of the Engineer Corps of the United States 
Navy shall consist of 18 captains, 25 commanders, 
60 lieutenant commanders, 70 lieutenants, 65 lieu- 
tenants of the junior grade, and 65 ensigns, and a 
number of engineer cadets,” as further provided. 
The titles will sound strange to English readers in 
connection with the engineering staff, and we judge 
that the proposal is to give engineers the style 
of executive ofticers. We do not sympathise with 
the proposal. An engineer is not a captain or a 
lieutenant, any more than is a boatswain or a blue- 
jacket. The duties of the two branches of the ser- 
vice are different, and the words used to distinguish 
the different kinds of officers have had definite 
meanings attached to them. We think that an en- 
gineer who is anxious to change the name of his 
rank to that of an executive oflicer, pays his branch 
of the profession a very poor compliment. 

There is to be a chief of the Bureau of Engineer- 
ing of the Navy, who shall be director-general of 
naval engineering, and shall have the rank of rear- 
admiral. There are to be two inspectors-general of 
naval engineering, who shall have the rank of com- 
modore. These three are to be appointed by the 
President, with the consent of the Senate, from the 
officers of the Engineer Corps. The duties of the 
director-general—or chief of the Bureau—will com- 
prise everything relating to engineering material 
and personnel. He will be a member of every naval 
board concerning the policy of the Navy. 

It will be seen from this brief enumeration of the 
duties of this official how vastly more powerful he 
will be than our own Engineer-in-Chief to the 
Royal Navy, who is no more than a subordinate to 
the Controller of the Navy ; and who, if he happen 
to offend the admirals whe compose the Board, may 
be started off to sea at any moment. That is an 
abuse in the English service that cries aloud for 
remedy. 

Of the two commodores proposed to be created, 
the senior—the inspector-general of naval engi- 
neering—is to be assistant to the chief of the 
Bureau, and shall act as chief in the absence of the 
director-general until the latter’s return, or a new 
director-general is appointed ty the President. His 
ordinary duties will be, under the direction of the 
chief, to design all new machinery, to have charge 
of experimental research in connection with 
marine, electrical, and mechanical engineering 
sciences. He is to visit technological schools, is to 
be a member of trial-speed boards which shall 
recommend whether contract-built vessels shall be 
accepted, and is to prepare forms and books of 
instructions to aid engineer officers in the more 
efticient performance of their duties. 

It will be seen that in the English service we 
have no call for an ofticer which will exactly corre- 
spond to this official. In the first place, we have 


in the private engineering establishments of the 
country an army of engine designers of know- 
ingenuity which, 


ledge, skill, and in virtue 





of their numbers alone, to say nothing of 
wider experience, must be collectively superior 
to any departmental staff. It is, of course, for 
the Navy to lay down what are the conditions to 
be fulfilled, and to give fair assistance to contractors 
in putting these conditions into practical shape. To 
confine engine design to a department is likely to 
lead to stereotyped forms and a lack of advance. 
For this reason any great recourse to our dockyards 
for the engines of warships is to be deprecated, but, 
unfortunately for the Americans, they have not yet 
the splendid resources of private yards such as we 
possess in this country. For information as to 
new features beyond that which can be evolved in 
the Government office, they are chiefly dependent 
on foreign sources, and such information is best 
obtained by a Government department which has 
its agents all over the world. It isin these respects 
that the policy of the British and American navies 
in regard to engine design should differ. 

There is one other point to be mentioned in re- 
gard to the duties of this official. It will be noticed 
that he has charge of electrical engineering. In 
our own service electrical engineering is allotted to 
the naval architect. Why this should be we have 
never been able to find out. The ship constructor 
has a great deal to learn outside his profession 
when he takes up electrical matters. It is the 
natural province of the engineering branch, and our 
American friends show their good sense in giving it 
to the engineers. 

The second, or junior inspector-general, proposed 
in Mr. Squire’s Bill, is to act generally as assistant 
to the chief of the Bureau. He has supervision of 
all construction, has charge of the selection of 
various auxiliary mechanical appliances not de- 
signed by the Bureau, will make experiments to 
find out the best machines for warships ; will make 
periodic visits to factories where machines for 
naval purposes can be built ; and is to visit modern 
merchant vessels. He is also to direct the pre- 
paration of monographs upon subjects relating to 
naval engineering ; these latter to be furnished 
free of cost to all naval engineer students. 

We do not propose entering upon the other sec- 
tions of the Bill which relate to the duties of 
various subordinate officials, but there are one or 
two other points to which we may make reference. 

It is proposed ‘‘that the senior engineer officer 
Prt to a vessel in commission shall command 
the engineers’ division, and shall be directly re- 
sponsible to the commanding officer for the preser- 
vation and eflicient working of all machinery and 
appliances under the cognisance of the Bureau of 
Engineering ; for the discipline, instruction, and 
training of the enlisted men of the engineers’ divi- 
sion, and in general for the execution of all details 
of duty in connection with the engineering depart- 
ments of the vessel. He shall have no authority 
independent of the commanding officer, and in the 
performance of his duty shall be regarded as execut- 
ing the orders of his commanding officer. The 
officer on duty in the engineering department shall 
be regarded as the representative of the command- 
ing officer so far as the duties of the department are 
concerned.” 

With this extract we will conclude our notice of 
the Bill. It will be seen how far it proposes to 
make American naval practice differ from that which 
obtains in the Royal Navy, and indeed from that 
now existing in the United States Navy. We 
think few unbiassed persons will dispute that the 
changes proposed would be to the advantage of 
either service, and to the good of both countries. 
We shall watch the progress of this Bill with in- 
terest. 








THE AWAKENING OF THE GREAT 
WESTERN. 

In our article last week dealing with the train 
service to the west of England, we showed the re- 
spective positions occupied by the Great Western 
and South-Western in their competition for the 
Plymouth and Exeter traffic. As the result of 
various accelerations during the past year, the 
Great Western may now be said to fairly hold their 
own, in spite of being heavily handicapped by a 
considerably longer mileage. As we have on 
former occasions somewhat severely criticised the 
dilatoriness and inaction of the Great Western, so 
now we think they deserve every credit for the 
remarkable display of energy and enterprise which 
they have of late begun to exhibit. 

Bradshaw for January, 1896, affords some in- 





structive reading. This period, be it remembered, 
denotes the low-water mark of our railway train 
services. The following Table of Great Western 
express runs shows at a glance the high standard 
which has now been reached by the main line ex- 


presses : 
Express Service, January, 1896. 





Speed. 
Paddington toSwindon .. 11.45a.m.. m ch. Miles per 
” ” ” 1.20 p.m. | Hour. 
_ * * 31s ° + 77 22in 87m.=53.2 
ae ae 545, | 
” ” ” 6.5 ” 
Swindon to Paddington 9.5 a.m. 95m. =48.8 
” ” ” 10.50 ” 95m. =48.8 
” ” ” 12.58 p.m. 87 m. = 53.2 
” ” ” 1.25 ”» 77 22in 87 m. = 53.2 
” ” ” 4.58 ,, 87 m, =53.2 
” ” ” 6.58 ” 87 m. = 53.2 
a” ” ” 8.33 ” 87 m. = 53.2 
Paddington to Bath.. 10.45 a.m. ) 
” ” ” 11.35 ” ( 106 70in 120m.=53.4 
a ae ae 3.35 p.in. } 
Bath to Paddington .. 8.7 am. 128 m. =£0.0 
” »” ” 2.15 p.m. } 00 7Oin~ 185m. =47.5 
P adj 7 to B tol By ” 135 m. = 47.5 
addington 3risto .30 a.m. : ; a 
Bristol to Paddington 4.40 p.m. 118 28in 135m, =52 6 
Paddington to Oxford 9.50 a.m. 
” ” ” 4 p.m. } 63 37in 78m. = 48.8 
Oxford to Paddington 9.7 a.m. 58 m.=48.8 
6 i ry ” ( 78 m. =48.8 
” ” “OU p.m. 80 m. = 47.5 
” ” 4.25 ” 63 87 in, 80 m. = 47.5 
” ” 7.20 ” | 80 m. = 47.5 
” ” 9.25 ” 80 m. =47.5 
Oxford to Leamington 9.28 ,, 42 47in 51 m.=50.0 
— to —— en A 7 65 68in 79m.=50.0 
Bristol to Exeter .. oe eben ‘ if 
Exeter to Bristol ae fe 75 47in 88 m.=52.8 
Bristol to Taunton .. aa: *) Gees 53 m.=50.7 
~ » ~ mAs | 
” ” 2.3 i 
io a 4.3 | 51 
” ” . 5.45 ,, 
Taunton to Bristol .. ‘i mm. = 
” ” p.m P ( 53 m 
” ” 
” ” | | .? 
” ” . oo 6.24 4, 62 m.=51.7 
Newport to Paddington .. 10.17a.m. 143 25in 178 m.=48.3 


Hereford to Shrewsbury .. 3.0 ,, 60 7lin 60m.=50.88 


The above Table does not represent the whole of 
the express service, but it includes all the really 
first-class runs. Of these, it will be seen that 23 
reach a speed of 50 miles an hour or upwards, and nine 
run for a distance of over 100 miles without stopping. 
The new night train which is this month added to 
the west and north expresses (the last in the above 
list) is worth noticing, because, for the first time 
since the Severn Tunnel service was inaugurated, 
we obtain a first-class express, that is, one which is 
timed at an average speed of over 50 miles an hour, 

In our issue of December 6 we gave some de- 
tails of a run from Plymouth to London by the 
Hamburg- American special. That performance 
was far in advance of the every-day work of the 
best trains on the line. We give in the next 
column full details of the admirable run made on 
December 20, which we recorded briefly last week. 
This achievement is well worthy to take rank among 
the startling performances of the northern lines 
during the race to Aberdeen. That this has been 
accomplished without any of the exciting stimu- 
lus of acute competition which characterised the 
Aberdeen ‘‘race,” is much to the credit of all 
concerned. To run from Exeter to London at an 
average speed of over 60 miles an hour, with a stop 
of 5 minutes thrown in, is a feat worthy the tradi- 
tions of the old broad gauge. Indeed, we think it 
not improbable that the presence of an old broad- 
gauge hand on the footplate may, to some extent, 
account for the excellent result. 

A special interest attaches to this run, because 
the locomotives employed—the 7 ft. 8 in. singles— 
have been the object of some rather severe criti- 
cisms. They have been denounced as quite incapable 
of either hauling a heavy train at a low average 
speed or of ever attaining a reasonable maximum 
with light loads. 

That the Great Western expresses do frequently 
lose time from one cause or another cannot be dis- 
puted. The writer has known this to occur 
on the up journey from Swindon to Paddington, 
the whole of which is downhill; and a loss of 
six or eight minutes to Swindon on the down 
journey is of not infrequent occurrence. We are 
now convinced that the true reason lies not 
with the engines, which are perfectly capable of 
doing the work that is required of them, but isa 
direct result of the stupid system of awarding 
premiums for the consumption of coal. Theoreti- 
cally, no doubt, the system is admirable; a man is 
awarded the sum of 10]. at the end of the year if 
he has consumed not more than a certain number 





of pounds of coal per mile, provided always that 
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his conduct has been exemplary. Now under the 
head of conduct, the question of keeping booked 
time is considered, and the company say that a man 
cannot obtain his premium unless he has kept time 
with his trains. But it is possible for a driver to 
account for every single minute dropped by pleading 
signal checks, a heavy load, a greasy rail, road 
slacks, and many other excuses, into the accuracy 
of which it is quite impossible to always inquire ; 
and when every man in the link does the same 
thing, it resolves itself into awarding the pre- 
mium for coal consumption alone. It is, in 
fact, quite impossible to combine the two condi- 
tions, and the sooner they are treated as two en- 
tirely separate affairs, the better it will be for all 
concerned. Not long ago we remember losing time 
without any apparent cause on an important Great 


Great Western Railway.—Hamburg-American Special 
** Augusta Victoria,” Friday, December 20, 1895. 
ano. gis a : oa ae eee 


Mileage | 




















ex | — | a.m, Speed. Remarks. 
Millbay. | 
m. ch. | b. m.s. | miles 
Plymouth Har-| 6 46 0 | 
bour(dep.) | 
Plymouth Mill; 6 48 0 
bay (arr.) | 
Plymouth Mill-, 6 &0 30 | Pilot detached out- 
bay (dep.) | pide. 
0 20 | King-street sig-| 652 0 4 mile of lin 63 
| nal-box | up. 

17 10 Brent (pass) ..| 716 30] 41.8 | 2 miles 1in 42 and 

| 43 up. 

23 79 | Totnes.. aete fae 54.8 | 1in 63, 90, 51, 48, 

| 71, 64 down. 

28 64 | Dainton -.| 78015] 881 | 1 in 157, 89, 57, 43, 

40, 41 up. 

82 54 | Newton Abbot) 7 35 0 48.8 | lin 43, 47, 64, 57, 
97 down, compul- 
sory slack. 

40 64 | Dawlish | tS 48 | Slowed for tunnels. 

52 69 | Exeter(arr.) ... 757 0} 60.9 

» terra.| 8 2 6 

67 60 | Tiverton Junc-; 820 0} 49.6 20 miles at 1 in 

tion (pass) } } 300 up, and lin 

72 65 | Whiteballsiding) 8 25 30 55.2 115 

76 47 | Wellington 829 0| 646 | 1 in 126 : 81.90 
down. 

83 562 | Taunton .| 835 0 70. 

95 17 | Bridgewater .| 846 0| 63.0 

108 66 | UphillJunction| 8 58 0 67.6 
116 38 | Yatton.. --| 9 6 0 66.1 
128 38 | Bristol(ar.) ..| 9 16 30 62.6 
»  (dep.)..| 9 21 30 
139 76 | Bath(pass) . | 9386 0| 47.4 | 15 miles per hour. 
145 77 | Box a 9 42 30 55.3 \ 
(west en j : 
147 63| Box Tunnel) 9 44 30] 54.6 ti =e 
(east end) | | 
152 70 | Chippenham ..| 950 0] 55.4 | 1 in 660 down. 
169 44 | Swindon --|10 6 0} 62.6 | 14 miles 1 in 660 
| | down, then all up- 
| hill, 14 miles at 
| | lin 100. 
193 57 | Didcot.. ..| 102830] 64.4 ; 
210 66 | Reading °.| 1043 0| 70.8 \ Downhill about 
246 66 | Paddington(ar.) 1117 0} 635 J 520. 


Average Specd, Including Stops. 
Plymouth Millbay to Pad- 
dington .. re .. 246 m. 66 ch. in 266 min. 30 sec. = 55.5 


Excluding Stops. 
Plymouth Millbay to Pad- 


dington .. ‘sé .. 246 m. 66 ch. in 256 min. 30 sec. = 57.8 
Plymouth Millbay to 
Exeter... ee a Fe ae 66 , 30 ,, = 47.6 
Exeter to Bristol .. <o Sees Se 7%, © , =@s 
Bristol to Paddington ..118,, 28 ,, 115 ,, 30 ,, = 61.1 
Passing Stations, 
Whiteball to Yatton . 43m. 53ch. in 39 min. 30 sec, = 66.3 
Chippenham to Reading... 57,, 76 ,, 6&3 ,, = 65.6 
Swindon to Paddington .. 77,, 22 ,, 71 4, = 65.2 
Locomotives. 
Plymouth to Exeter * Duke of Four - coupled bogie, 
Cornwall” 5 ft. 6in. ; cylinders, 
18 in, by 26 in. 
Exeter to Bristol .. ‘« Empress of Single bogie, 7 ft. 8in.; 
India” cylinders, 19 in. by 
24 in. 
Bristol to Paddington “Lord of the Ditto 
Isles” 
Load, 
Tons. 
Three 8-wheel bogies, approximate weight és oe 69 
» 6 ,, bullion vans* .. oa ee oe . 89 


Total (unloaded 108 


* These vans weighed ey tons loaded. 
Western express. We applied to the driver for an 
explanation ; his answer spoke volumes: ‘‘ Why, 
Sir, we are paid to lose time on this line ; I want to 
earn my premium, that’s what’s the matter.” This, 
in effect, is the result of the present system: A 
driver sees by the coal sheet that his consumption 
is too high ; he deliberately sets himself to lose 
time. To adopt the expressive language of the 
shed, he becomes a ‘‘ coal-dodger.”’ 

Of course it is necessary to look at this question 
from a shareholder's point of view, and in these 
days every single penny that can be saved has to be 
considered, But the question is not, ‘ Does it pay 


to save a few pounds of coal?” but, ‘‘ Does it pay 
to lose time?’ A train loses, say, four or five 
minutes in every 100 miles ; at each station where 
that train stops, not only does it retard numerous 
other trains, but it is itself most probably kept 
waiting outside by another train which has got in 
in advance. The result is that after three or four 
hours’ running the train is hopelessly late, and a 
special must needs be sent on in advance.; where 
then is the economy? Having over and over 
again observed the pernicious influence of the coal 
premium system, we are very strongly of opinion 
that it would pay the railway companies to give a 
premium to express drivers, not for making up lost 
time, but for keeping booked time. We think it a 
duty which every railway company owes to the 
public that every possible means should be adopted 
whereby punctuality may be insured. 

From an engineering point of view it is very satis- 


-|factory to know that the express engines of the 


Great Western Railway are capable of first-class 
work. There are 60 running at the present time, 
and it is probable more will be required before long 
to meet the increased demands occasioned by the 
results of the present energetic management. With 
efficient engines, first-rate stock, an access into 
London unimpeded by numerous junctions, and un- 
hampered by a crowded local traflic, together with 
the finest main line in the world, we may well look 
for results worthy of its position among the ‘‘ great” 
lines. 

Asin the Aberdeen race of last summer, the most 
striking feature of this run is the extraordinary 
speed maintained up the banks. Up 1 in 42 the 
speed was over 40 miles an hour. At the top of 
the 20-mile climb out of Exeter, which finishes with 
several miles of 1 in 115, the speed was well over 
50 miles an hour. Again, Box Tunnel, where many 
a heavy train has been ‘‘stalled,” was lightly 
climbed at 544 miles an hour. Finally, the big 
single fairly rose to the occasion when she covered 
the 164 miles solid uphill from Chippenham to 
Swindon at a speed of 62.5 miles an hour. 





REFINING OF PETROLEUM. 

A MANUFACTURER having thoroughly investigated 
his own position can only derive the fullest profit 
by being able to compare the result with that reached 
by a competitor by the same process. This, unfor- 
tunately, can only be done, and that very indiffer- 
ently, by a comparison of the balance-sheets of 
limited liability companies, and if words be given 
to conceal thought, it may be said that the account- 
ant utilises figures to confuse details, although 
stating a general result clearly. Moreover, for one 
valuable fact in the balance-sheet, there are ninety 
and nine missing. In the United States, on the 
other hand, the Census Department from time to 
time issue reports which set up standards whereby 
manufacturers in the different fields of industry can 
reach some estimate of the relative merits of the 
processes adopted in their work as measured 
by the costs of production and the resultant pro- 
duct. Where we compete with United States 
makers, these reports are as suggestive to us as to 
firms on the other side, and a case in point is the 
returns as to the refining of petroleum. America 
has ever taken a great part in supplying the world 
with oil, and has influence even in this country 
against the Scotch companies, for we import 2744 
million gallons of oil in a year, while they also wage 
a vigorous competition with Russia. It is true they 
have a vast natural wealth in petroleum, but this 
makes it all the more necessary why competitors 
should study the results of the use of this wealth. 
It is to be regretted that no figures are available as 
to British or Russian processes to compare with those 
for the United States.* 

In the States about 1288 million gallons of crude 
petroleum are refined in a year, and it will be 
interesting to investigate the items which make up 
the total cost of refining. The cost of the crude 
petroleum averaged 6s. ld. a barrel—just under 
2d. a gallon—much higher than 10 years ago. 
The great part cf the petroleum is delivered 
by pipe lines, only about 6 yer cent. being 
refined direct at the wells. And here it may be 
said that the tendency is not to establish works 
for new wells; but to extend existing works as 
occasion demands, and convey the petroleum by the 





* A description of the Scotch process was given in an 





article on the Addiewell Chemical Works in ENGINEERING 
of September 4, 185. 





most convenient means. Thus the number of works 
established has not greatly increased in 10 years— 
from 86 to 94, the latter including 106 separate re- 
fineries, while evidence of the growth of the existing 
works is found in the fact that the capital in the same 
period has increased 183 per cent. The distillates 
were treated by various methods according to com- 
position, but principally by the use of sulphuric 
acid, of which 95,916 tons were used, costing on an 
average 63s. a ton. Hydrochloric and other acids 
and sulphur were also used, although not so largely, 
accounting for less than 1 per cent. of the acids. 

These two items form the greatest part of the 
cost of production, but the package of the oil 
absorbs a large item. The total oil refined was 
23,770,748 barrels, practically 1000 million gallons, 
as against 47} million gallons in Britain. The 
crude oil in the States, therefore, cost about 2.25d. 
a gallon refined, while the acids cost .07d., fuel 
.1ld., barrels, tin cans, packages, &c., .8d., while 
wages absorb .35d. per gallon. Thus with miscel- 
laneous materials the total cost per gallon works 
out to about 3$d. ; with our shale the cost of pro- 
duction is rather less. It may be interesting to 
consider the changes in the items of cost conse- 
quent on the changes of 10 years. Details are not 
given to enable the figures to be worked out in the 
same way, so that we can only take the percentage 
of the total cost for both periods. The first point 
of interest is the marked decrease in the wages 
cost. Ten years ago 10.03 per cent. of the total 
outlay was due to wages; now the proportion is 
8.22 per cent. A fact distinctly bearing on this change 
is that the proportion of capital to product is now 
91.08 per cent., as against 62.52 per cent. 10 years 
ago. It can be inferred, therefore, that the use of 
labour-saving appliances has reduced the labour cost. 
Certain it is that the wages paid have increased, for 
while the number of employés has only increased 
26.37 per cent., the actual total wage paid has in- 
creased 59.52 per cent. Of the workers, 95.58 per 
cent. are men, three-fourths of whom earn from 36s. 
to 80s. a week. Of boys there are 4.14 per cent. 
Only 35 females are employed, practically all clerks, 
earning 30s. a week. Labourers get 6s. or so a 
day, tradesmen about 9s., foremen 13s., and super- 
intendent 11. a day. 

The crude petroleum is much dearer than it 
was 10 years ago, probably in view of the fact 
that the stock does not appear so exhaustless as 
was at one time believed, and it now costs 52.7 
per cent. of the total, while 10 years ago it was 
37.4 per cent. Be it understood, too, that the 
ratio of crude oil to finished product has not in- 
creased in the same proportion, an indication that 
either the quality of the raw oil is better, or the 
refining process more effective. There is no posi- 
tive evidence. The acids cost less, 1.8 per cent., 
against 2.55 per cent., but fuel costs about the 
same—3.35 per cent. Anthracite coal in the form 
of culm is used largely in refineries on the Atlantic 
coast, the cost being 7s. a ton, as compared with 
8s. 6d. for bituminous. Of the residuum used as 
fuel fully three-fourths, 399,243 barrels, were con- 
sumed in the New York refineries. The amount 
paid for natural gas, 50,000/., represents approxi- 
mately the consumption of 2094 million gallons of 
crude oil. The manufacture and repair of barrels, 
tins, and packages shows a marked decrease, which 
again suggests the use of machinery. Ten years 
ago fully a third of the cost was so absorbed ; now 
24.79 per cent. is required. Staves, heading, 
lumber, iron hoops, shooks, &c., cost 1.77 millions 
sterling, and tin cans 1.13 millions. 

We now come to the product. Owing to the 
marked differences in the composition of the crude 
petroleum got in various districts, the resultant 
products vary, but consist generally of naphthas 
or the lighter hydrocarbons, illuminating oils, 
heavy oils or lubricants, and paraftin. In Penn- 
sylvania, for instance, 70.54 per cent. is burning 
oils, 10 per cent. naphthas, and 8.94 per cent. of 
lubricating oils, and only 3.24 per cent. of paraffin. 
Again, the crude oil of the Lima district distils a 
smaller proportion of illuminating oil than Penn- 
sylvania, New York, and West Virginia = 51.64 
per cent., with 39.27 per cent. of naphthas, and 7.39 
per cent. paraffin. The base of Californian oil is 
usually asphaltum, while the oil of the Florence 
field in California gives 32 per cent. of burning oils, 
but 64.29 per cent. of residuum. Two-thirds is, 
therefore, as a rule, burning oil, and 12 per cent. 
naphthas. By way of comparison it may be said 
that shale as used in Scotland gives about 35 per 
cent. of burning oil, 25 per cent. lubricating oil, 10 
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percent. paraffin, 5 per cent. naphtha ; 25 per cent. 
being waste products. 

As to the aggregate production, it has in point 
of value nearly doubled, having increased 94.4!) 
per cent., but the cost of materials has increased 
in like proportion. The greatest increase is in 
paraftin, which has advanced from 79,465 to 684,849 
barrels, an addition of 761.82 per cent. ; but in the 
same time the average value of the barrel has de- 
creased from 21s. to 18s. 6d. Paraffin wax has 
almost increased in like proportion =360 per cent. 
in respect of value, the output now being 241,951 
barrels at 48s. each. Naphtha also has increased 
by 163 per cent.; and here the value has been 
enhanced from 6s, 4d. to 8s. 94., so that the produc- 
tion of over three million barrels is the more satis- 
factory, representing a gain in value of 266 per 
cent. Burning oils show an increase of 54.22 per 
cent., to 17 million barrels, but here also the price 
has decreased from 14s. to 1ls. 9d. Reduced oils 
have been produced to the extent of 856,730 barrels, 
an increase of 271 per cent., but the decrease 
in price gives an addition in value of only 67 per 
cent. Residuum has increased also to the extent of 
421 per cent., and now forms a much larger pro- 
portion of the total than formerly. 

We have indicated that American oil has an influ- 
ence on foreign trade ; that is demonstrated by the 
fact that 45.31 per cent. of the production is ex- 
ported, meaning 10? million barrels. Practically 
the whole of this is burning oil, 60 per cent. of the 
make being sent abroad. Half also of the paraftin 
oils refined are exported, the total being 327,196 
barrels, and 62.02 per cent. of paraffin wax = 
150,052 barrels. The other products exported do 
not bulk large. 





THE WEATHER OF DECEMBER, 1895. 

Tue mean daily temperature in the month of 
December in the British Islands for all weathers is 
found to be the same as for overcast weather. 
Mildness is brought by a preponderance of south- 
west wind, and severe cold by prevalent north-east 
winds. During the past month the winds have 
given a weak resultant, and the sky has been 
for the most part overcast; consequently the 
mean temperature has been normal, with variable, 
stormy, damp weather ; winds from S.W. to N.W. 
during the first part, and from E. to S. during the 
latter portion. The average values for the meteo- 
rological elements show the weather to have been 
of a nearly normal type. The mean pressure and 
temperature of the atmosphere at extreme posi- 
tions, to which the Isle of Man is central, were as 
follows : 


| Mean 


Mean | Difference 














Difference 
Positions. | Pressure. | from Normal. — from Normal. 
in. | in deg. deg. 
North = 29.60 | below 0.09 40 nil 
South on 29.83 | = 15 48 above 4 
West ve 29.66 ~ 18 43 nil 
East sk 29.76 | a" ll 40 7 
| ae 42 


Central... 29.71 

The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following 
results : 








» cake) . Difference 
Places. Rainy Days. Amount. from Normal. 
| in. | in, 
Sumburgh .. os 29 | 3.32 | 0.93 leas 
30 27 | 5.14 1.12 more 
Valentia... a 27 6.68 0.69 4, 
Yarmouth .. = 17 1.45 1.21 less 


The daily general directions of the winds over 
these islands give a resultan* from §8.W. by W., 
and the mean distribution of atmospherical pres- 
sure indicates an air current from W.S.W. The 
south-west of England was the only district which 
had mild temperature. The highest temperature, 
58 deg., was reported at Cambridge on the 5th; the 
lowest, 12 deg., at Braemar, on the 21st. The mean 
temperature of the air at 8 a.m. Greenwich time, 
for the entire area of the British Islands at sea level, 
was on the Ist 44.5 deg.; 5th, 48.5 deg. ; 7th, 
38 deg.; 9th, 45 deg ; 13th, 41 deg.; 14th, 45 deg. ; 
Qist, 35 deg. ; 23rd, 41 deg. ; 27th, 36 deg. ; 30th, 
46.5 deg. At8a.m.,-11th, while the temperature 
at Scilly was 51 deg., at Oxford it was only 25 deg. ; 
14th, Scilly, 53 deg. ; London, 34 deg. ; 25th, 
Scilly, 53 deg. ; Oxford, 33 deg.; 27th, Scilly, 
51 deg. ; Oxford, 31 deg. ; 28th, Valentia, 53 deg. ;! 








London, 32 deg. Rain fell on a large number of 
days ; the amount exceeded the normal in the south 
and west, and was short of it in the east and north 
districts. On the 13th 1.30 in. of rain was mea- 
sured at Wick, 1.31 at Aberdeen; 18th, 1.04 at 
Prawle Point ; at Roche’s Point 1.25 on the 22nd, 
1.40 on the 23rd, 1.80 on the 24th; at Valentia, 
1.20 on the 26th. Between the 21st and 25th over 
8 in. of rain fell at Cork. These heavy rains in 
the south of Ireland resulted in floods extending 
from Tralee to Clonmel, occasioning some loss of 
life, much hardship, and serious loss of property. 
During the 24th to 28th solar and terrestrial radia- 
tion was nil at Greenwich, due apparently to damp- 
ness in the air and ground. Moisture in the air, 
whether brought by the wind or derived from the 
soil, interferes with a rapid loss of heat after night- 
fall, preventing the formation of hoar frost. Ac- 
cording to Professor W.S. Moore, ‘‘If the soil be well 
charged it partakes greatly of the stability of water as 
to temperature, and cools but little, ifany, below the 
temperature of the superincumbent air, and no frost 
will occur, even though all other favourable condi- 
tions of clearness, gentle wind, and cool air 
obtain.” The weather notations indicate one clear 
day and 24 overcast days in the north ; five clear 
and 19 overcast in the west ; other districts inter- 
mediate numbers. Mist was reported on six days 
in the south, fog on five in theeast. Atmospherical 
pressure was least, 28.9 in., on the 16th ; greatest, 
30.5, on the 28th. From the 4th to the 7th inclu- 
sive, boisterous winds and gales, with some snow 
and hailstorms, occurred in places. On the 12th 
a storm-system arrived off the north-west coast ; 
which, after travelling over the northern portion of 
the kingdom, crossed the North Sea in a south-east 
direction, and entered Germany on the 14th. 
From the 22nd to the 26th inclusive, a barometrical 
depression lay off the south-west of Ireland, and 
gales from S8.E. to E. blew over the kingdom and 
the North Sea, raising heavy seas and giving cold, 
damp, gloomy weather, with slight showers of snow 
in places. On the 24th two lifeboats were capsized 
off Kingstown, with the lamentable loss of the 
entire crew of one of them. A thunderstorm, with 
snow and hail, occurred in Scotland on the 5th, 
and lightning was reported off the west of Scot- 
land on the 12th and 13th. Aurora was seen in 
Treland and in Scotland on the 7th, in north Scot- 
land on the 9th. 

In the metropolitan district, the death rate was 
nearly 18 per 1000 per annum; deaths from 
diseases of the respiratory system, from phthisis, 
and from diseases of the circulatory system were at 
minimum in the first week, from diarrhoea at 
minimum in the second week. 

During the four weeks ending the 28th, the 
duration of bright sunshine, estimated in percent- 
age of its possible amount, was for the United 
Kingdom 12.6, south Ireland 20, east England 18, 
south England 17, central England 14, north Ire- 
jand and south-west England 13, north-east England 
12, east Scotland 11, Channel Isles and west Scot- 
land 10, north Scotland 7, north-west England 6. 
Sunshine was almost absent during the last week. 
The general percentage for the first week was 19, 
ee rapidly to less than 3 for the last 
week, 








NOTES. 
DENMARK AT THE COLUMBIAN Exposition. 

WE have received a copy of the Danish official 
report on the World’s Fair of 1893, and we hasten 
to compliment the Commissioner, Mr. Emil Meyer, 
on the admirable way in which this work has been 
produced. The German official report has been 
long issued, and is, it is almost needless to say, in 
all respects worthy of that country’s magnificent 
section ; New South Wales came second. We are 
shortly promised the report of the French Com- 
mission, and no doubt all other countries of 
importance which participated will, in time, add 
their quota to exhibition literature. All except 
England, that is to say, for we completed our very 
remarkable failure at Chicago by disregarding the 
final duty of publishing a report, which, if 
properly done, would have made some amends. 
But to return to Denmark. In some 450 quarto 
pages, a vast amount of varied information is com- 
prised. The report is divided into several parts, 
the first being a summary of official information. 
This is followed by a detailed description of the 
Danish section and its organisation. There are 
then eight eseays by as many different specialists, 


These are: 1. On the Architecture of the Exposi- 
tion. 2. On Machinery Exhibits. 3. On Art In- 
dustries. 4. On Metal Industries, 5. Furniture. 
6. On the Transportation Building. 7. On Ameri- 
can Art. 8. On American Agriculture. The 
volume concludes with various foreign notices of 
the Danish section. An excellent feature in the 
volume is a detailed list of Danish exhibitors (138 
in number) who received awards, and the wordings 
of the jury reports in each case ; in this way some 
compensation is made to exhibitors for the shame- 
less way in which they have been treated by the 
Award Committee. The report is admirably illus- 
trated, and the various essays are well written and 
concise. 


THE AssocriaTION OF WatER Works ENGINEERS. 

Our readers will have seen from the cor- 
respondence in our columns that an Association of 
Water Works Engineers is being formed, and that 
its first meeting will be held to-morrow (January 
11) at the Exchange Hall, Smithy-row, Nottingham, 
at lp.m. We are informed that the promises of 
support and attendance already received warrant 
the promoters in the belief that it will be possible 
to start the Association on a satisfactory basis. 
Certainly there is an immense capital vested 
in water supply in this country, and many 
able men are engaged in the construction and 
direction of the various undertakings. The gas 
enterprise maintains two associations, and the 
electric lighting industry has also two in vigor- 
ous existence, so that there should be no difficulty 
in the water engineers founding and carrying on 
a similar institution. It is, doubtless, a drawback 
that they are so much scattered about the country, 
but this isolation renders it the more necessary that 
they should meet and confer together from time to 
time. There is plenty of matter for discussion. 
Within the last two or three years our ideas of 
what constitutes a potable water have undergone a 
great change, and the bacteriologist has now as 
much to say about the matter as the chemist. 
It has been shown that filtration is something more 
than mechanical straining ; it is a life-process in 
which bacteria consume the organic matter in the 
water, converting it into inorganic or mineral sub- 
stances. Information valuable to water works 
engineers is being laid before scientific societies of 
different kinds, and it is exceedingly difficult to 
keep touch of it all. It would be a great conveni- 
ence if some of it could be put before those directly 
interested, and the remainder could be collated 
and indexed for their benefit. Of course the In- 
stitution of Civil Engineers, and the Incorporated 
Association of Municipal and County Engineers, 
both deal with questions of water supply, but the 
time they are able to devote to them is less than 
their importance deserves. 


A New Sarety CartRIDGE FoR Fiery Mrnss. 

In order to avoid the dangers of electric sparks 
and of the flame of the explosive, quicklime cart- 
ridges have repeatedly been suggested and applied 
with a certain amount of success. They cannot, 
however, replace the powerful, instantaneously 
acting explosives. Mr. Ludwig Jaroljmek, of 
Prague, has had the idea of combining quicklime 
and dynamite cartridges in such a manner that the 
quicklime by absorbing water heats a preliminary 
primer sufficiently to fire off the detonator which 
is imbedded in the dynamite. Two commissions, 
the Ostrau Firedamp Commission and the Rossitz- 
Oslava Commission, have reported favourably on 
the new cartridges, which Mr. Jaroljmek has per- 
fected in conjunction with two Prague firms, 
Messrs. Sellier and Bellot and Mr. A. Schram. 
Tests were conducted in the collieries of the Em- 
peror Ferdinand North Railway, at Polish Ostrau, 
in May and June of last year. An abstract of the 
reports is given by the inventor in the issues of 
November 16 and 23 of the Cesterreichische Zeit- 
schrift fiir Berg- und Hiittenwesen. We quote from 
those reports : The quicklime is applied in the shape 
of cylindrical blocks, ending in truncated cones. 
Into a hollow in the block fits a two-part capsule. 
The part which is surrounded by the quicklime con- 
tains a preparation which takes fire at 212 or 250 deg. 
Fahr. ; the other part, which reaches into the dyna- 
mite, is charged with a detonator. When the lime is 
slaked, the temperature may rise to 750 deg. Fahr. 
The parts are not put together before everything is 
ready. The compound cartridge is then inserted 
in a bag of loose cotton, knitted like a stocking or 
woven like a wick. A little wire is twisted round 








the open end of the bag, and the ends of the wire 
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are bent back. These wires prevent the cartridge 
from slipping out of a hole bored in an upward 
direction. When the hole is inclined downward, 
water is simply poured into it over the cartridge 
just fixed in position. When this is not possible, 
either special water bags of cartridge shape, made 
of a stoutish porous paper, are applied and fixed by a 
tamping, or the lower part of the hole is filled with 
moss soaked in water. This latter expedient stood 
all the tests. The blocks are made in different 
sizes, and are partly encased in tinfoil. The part to 
which the water is to have access is provided with a 
removable cap of tinfoil to keep off moisture and the 
carbonic acid of the atmosphere. The dimensions 
of a complete cartridge would be, for instance : 
Total length, 3.5 in. ; diameter, 1.2 in ; length of 
dynamite cartridge, 2 in. ; of lime block, 1.5 in. ; 
of primer capsule, 0.75 in. ; diameter of capsule, 
0.3in. The tests were made under considerably 
varying conditions and with different kinds of ex- 
plosives, not safety explosives. There were no 
failures, and, on the whole, firing ensued within 
the periods stated by the manufacturers. No case 
of premature firing is reported. Small naked cart- 
ridges went off in half a minute or a minute; the 
same blocks, more or less sheathed, in one or two 
minutes, according to the looseness of the bag. The 
Ostrau Firedamp Commission worked in an experi- 
mental gallery, which contained 6.8 per cent. of 
methane and an ample supply of coal - dust, 
which was kept in agitation. In no case 
did the cartridge fire the gases or the dust. 
The Commission declare that evidently the 
explosion cannot spread, and that hence this 
method is safer than electric blasting, in which 
sparks must always be feared. The flame is con- 
fined to the interior of the cartridge, and is stopped 
both by the slaked lime and by the water in the 
borehole. 





Coat In NEWFOUNDLAND.—Recently discovered coal de- 
posits in Newfoundland are expected to add considerably 
to the prosperity of that colony. The fields cover an area 
12 miles in length by six miles in breadth, and consist of 
three distinct teed one of which is 10 miles long and 
one mile wide. Ib is estimated that the quantity of coal 
in one trough is nearly 12,000,000 tons. The deposits are 
conveniently situated for shipping passing through the 
St. Lawrence. 





LONDON ASSOCIATION OF FoREMEN ENGINEERS AND 
DRAUGHTSMEN. — The annual general meeting of this 
Association was held on Saturday evening, the 4th inst., 
at the Cannon-street Hotel, when the balance-sheet was 
read and approved of. This showed the society to be 
making continuous steady progress both in funds and 
members, and paying at present about 200/, per annum 
to retired aged members. The total amount of the funds 
was stated to be 4971/., the increase during the past year 
having been 1037. Mr. William Royal was elected Presi- 
dent, and Mr, A. K. Douglass, Vice-President for the 
present year. The retiring President, Mr. R. J. Cook 
gave an address reviewing the proceedings of the past 
year, and giving some suggestions for future improve- 
ment, and a vote of thanks to the retiring officers closed 
the proceedings. 





Tue Late Mr. ALEXANDER Macponatp, Contrac- 
TOR.—We regret to learn of the death of this contractor, 
well known in Scotland, which took place at Woodlands, 
Partick-hill, Glasgow, on December 20. Mr. Macdonald 
was descended from the Earls of Antrim, who were 
associated by war and wedlock with the McKinnons of 
Skye, where Macdonald was born. At an early age he 
started business on his own account as a railway contractor, 
and by virtue of his shrewdness and business capacity 
very soon worked his way to a prominent position. His 
firm—A, and K. Macdonald—for a long series of years 
was one of the most extensive firms of contractors 
in Scotland, and at the time of his death its 
senior partner was the oldest contractor in Scotland. 
His advice was frequently sought and appreciated by 
different eminent firms of consulting engineers, more parti- 
ticularly regarding public works on the west coast, such 
as harbours, piers, &c.; and also as evidence before 
Parliamentary Committees on Bills. The following prin- 
cipal works may be mentioned as having been engaged in 
or wholly constructed by the firm between 1847 and 1887, 
viz.—Railways: Edinburgh and Northern, Edinburgh 
Midland Junction, Biggar, Wemyss Bay, Dingwall and 
Skye, and Fairlie. Harbours: Deepening and widening 
the River Clyde at Glasgow, Wick Breakwater, Victoria 
Tidal and Graving Docke, Dundee, Stornoway, and 
Lybster ; West Thorn Water Works, Belvedere. Also 
nine lighthouses over the west coast, some of which are of 
the first-class order, such as Monach Isle, Iron Rock, &c. 
Most of these were extensive and important undertakings 
which presented many unforeseen difficulties, requiring a 
considerable t of engineering skill and experience 
in order to overcome them. During his life Mr. Mac- 
donald cherished a warm attachment to his native Skye. 
About 1849 he bought the estate of Tynedale. He was 
married to an Ayrshire lady, by whom‘he is survived, as 
also by a large family, some of whom are engaged in the 
profession of their father. 











SHIPBUILDING AND MARINE ENGINEER- 
ING IN 1895. 
(Concluded from page 80.) 
Tue Ciyve. 

Witu the exception of 1883, the past year has been 
the busiest in Clyde shipbuilding if consideration is 
had alone to the measurement of ships. The fact 
that 43,000 tons of warships, which are relatively 
very costly, are included in the total, may suggest 
that the average value was high; but a careful 
examination of the merchant steamers indicates a 
lower standard than in some previous years, for very 
few large passenger steamers have been built. A 
Campania is worth three or four of the biggest 
tramp steamers. Withal the year has been a satisfac- 
tory one. There is no use, however, disguising the fact 
that the contract prices ruling have been exceedingly 
low, 8/, and 9/, per ton being frequent. A few years 
ago double this rate was obtainable. Material, it is 
true, has cheapened greatly. The year opened with 
prices of steel at the lowest level then on record—Sl. for 
plates, 4/. 10s. for angles, and at that time shipbuild- 
ing orders were very scarce, with the result that in the 
springtime orders for steel could be placed for 2s. 6d. 
a ton less than the rates quoted. In April angles 
were 4/, 8s, 9d. and plates 5/.; in May, 4/. 10s, and 
51. 28. 6d ; but in the three succeeding months angles 
were sold down to 4/, 8s. 9d., and plates to 4/. 18s. 9d. 
At the end of August an improvement set in, and prices 
advanced until angles were done at 4/. 15s., and plates 
at 5/. 33. 9d. Prices remained nominally 4/. 15s. for 
angles and 5/. 5s. for ship-plates until the beginning 
of November, since when Castes has been done at 
quite 2s. 6d. per ton under these prices, These figures 
reflect the slight improvement in the shipbuilding 
interest, but it will be observed that the advance 
on the year is only 5 per cent., a fact which, in some 
measure, casts light on the difficulty masters have 
in meeting the demands of the engineers for a greater 
increase in wage than was afforded to the iron ship 
builders and boilermakers, who accepted 5 per cent. 
But into this question it is not necessary again to enter. 

The total tonnage floated on the Clyde was 359,625, 
the measurement of 323 craft, of which, however, 172 
were under 500 tons. This total, as we have indi- 
cated, is only exceeded by that of 1883, when the 
aggregate was 419,664 tons. The addition to last year’s 
total is 20,000 tons. 1893 was one of the poorest years, 
and the improvement on its record is 80,000 tons. The 
average for the past six years was 330,000 tons, and is, 
therefore, exceeded in 1895 by 29,000 tons ; so that, 
considered from all standpoints, the year’s total is 
most satisfactory. This, of course, is due to the large 
amount of Government work, in securing which the 
Clyde has been particularly fortunate. The warships 
launched include the battleship Jupiter, of 14,900 
tons, and the cruiser Terrible, of 14,200 tons, two of 
the largest of their class yet built, and both from the 
yard of Messrs. Thomson, who likewise launched seven 
Spanish gunboats and supplied engines for a cruiser 
built in one of the Dockyards. Apart altogether from 
mercantile work, Messrs. Thomson have launched a 
greater warship tonnage than any other establish- 
ment, not even excepting the Royal Dockyards, The 
Fairfield Company launched two cruisers of 5600 tons, 
and three 27-knot torpedo-boat destroyers, and two 
other torpedo-boat destroyers were launched by the 
Abercorn Company, of Paisley. Again, the warship 
work on hand is no less satisfactory. Messrs. Thom- 
son are about to lay the keel of the first-class Europa, 
of 11,000 tons; they have four 30-knot destroyers nearly 
ready for launching, and two large seagoing 28-knot 
destroyers for the Spanish Navy. The Fairfield Com- 
pany have the Diadem, of 11,000 tons, and two 30-knot 
destroyers ; while the London and Glasgow Company 
have in an advanced stage the cruisers Dido and Isis, 
of 5600 tons. Thus the Navy work of two years re- 
presents 78,260 tons, of which 30,000 tons is practi- 
cally in the initial stages only. The machinery for 
these boats aggregates 190,200 indicated horse-power, 
of which 92,200 indicated horse-power is for vessels al- 
ready launched. Messrs. Thomson are responsible for 
45,000 tons and 99,500 indicated horse-power. The 
vessels when completed will represent 44 millions of 
British money, and 140,000/. of Spanish money, but of 
course all this is not spent on the Clyde; a few thou- 
sands come to England for armour-plate, guns, &c., but 
at Messrs. Beardmore’s Works the Clyde people are 
now finding some of their pant! on soon they 
may be able to get all in their own district. 

As to merchant steamers, 131 of 219,382 tons were 
single-screw vessels, and 17 twin-screw vessels of 
27,752 tons. Of the latter two of the largest were by 
the London and Glasgow Company for the Cunard Com- 
pany—the Sylvania and Carinthia, of 5600 tons and 5500 
indicated horse-power (see page 539 of our last volume), 
The next were two steamers for the Russian Volunteer 
Fleet, built by Messrs. Denny—the Vladimir and 
Voronej of 5331 tons. The same firm also built the 
Rosstrevor, of 1094 tons, for the London and North- 
Western Railway Company’s Holyhead and Greenore 


service, and the London and Glasgow Company launched 
a twin-screw steamer of 2110 tons for the Indian and 
China service. Of single-screw steamers the largest 
was the Malta, of 6063 tons, built by Messrs. Caird 
and Co. for the P. and O, Company ; but the speed was 
only 15 knots, the engines being of 3600 horse- power. 
This was the largest merchant steamer constructed on 
the Clyde during the year. Following the twin-screw 
steamers already named is the Okhla, of 5288 tons, and 
the Okara, of 5291 tons, by Messrs. Denny, and the 
Onda, of 5247 tons, by Messrs. Inglis, and all three 
for the British India Company. But the power in 
each case was barely equal to 4 horse-power per ton, 
so that the speed is low. Indeed, this was the cha- 
racteristic in the case of 98 per cent. of steamers, except- 
ing only some paddle steamers. Of these latter there 
were 27 constructed, measuring 14,284 tons. Three 
large and powerfully-engined vessels—Konigin Wilhel- 
mina, Konigin Regentes, and Prins Hendrik—were 
constructed by the Fairfield Company for the Flushing 
route. These vessels, as well as the Iverna, built by 
Messrs. Inglis, for the Drogheda service, were fitted with 
triple-expansion engines, as were also several Indian 
river steamers built by Messrs. Denny. This latter 
firm fitted quadruple engines to a light draught steamer. 
The Dover was built by Messrs. William Denny and 
Brothers for the cross-Channel traffic of the London, 
Chatham, and Dover Railway. Messrs. J. and G. 
Thomson built the Duchess of Rothesay for the Clyde 
service of the Caledonian Steam Packet Company. 
The Redgauntlet, another fast boat, was built by 
Messrs. Barclay, Curle, and Co. for the Craigendoran 
route of the North British Railway Company, whose 
fleet also received an addition in the Dandie Dinmont, 
launched by Messrs. Inglis. 

Sailing craft measured 37,424 tons, or 10.4 per cent. 
of the total—a very much less proportion than in 
recent years. Indeed, three years ago the sail tonnage 
totalled over 150,000 tons, and in 1894 one firm 
launched as many sail ships as all the firms put 
together in 1895. A year or two ago sailing ships of 
2500 tons were fairly common, and 3000 tons four- 
masted ships were frequently launched. The largest 
ship last year was the Craigmore, of 2000 tons, built by 
Messrs. Rodgers, Port Glasgow, and there were 
several of 1900 tons and over. So faras we can 
gather from the returns, there have only been two 
four - masted barquentines; no four-masted ships. 
Of yachts and pleasure craft a large number were 
built, The name of Valkyrie III., built by Messrs. 
Henderson, and the Ailsa, by Messrs. Inglis, need only 
be mentioned. The first-named firm also launched the 
40-rater Caress, which last season was second only to 
the Isolde, another Clyde yacht, designed and built in 
the course of the year by the Fifes of Fairlie. As to 
steam yachts, Messrs. D. and W. Henderson and Co. 
launched two magnificent_vessels in the Veglia, 1111 
tons, to the order of Baron Nathaniel de Rothschild, 
Vienna, and the Catania, 668 tons, constructed to the 
order of the Duke of Sutherland. Both steamers were 
designed by Mr. G. L. Watson. The Urania was built 
by Messrs. Thomson, Clydebank, for Sefior Don Fran- 
cisco Recur, Madrid. The Greta, 338 tons, was built by 
Messrs. Scott and Co., Greenock, for Commodore John 
Scott, C.B., of the Royal Clyde Yacht Club. Messrs. 
A. and J. Inglis, Pointhouse, completed the Queen of 
the May, 240 tons, for Mr. W. A. Coats ; and the Ailsa 
Shipbuilding Company built the Zara, 422 tons, for Mr. 
Peter Coats, Paisley ; and the Minona, 100 tons, for 
Mr. Stewart, Kinloch-Moidart. 

A fair amount of dredging plant has been con- 
structed. Messrs. Simons and Co., Limited, Renfrew, 
completed seven dredges of 5700 gross tonnage, two 
for the British Government, a steel sand pump dredger 
of 1300 tons for the Natal Government, a barge load- 
ing dredger of 1250 tons for the Mersey Harbour 
Board, another for the Crown Agent for the.Colonies, 
A hopper dredger of 1500 tons was built by Messrs. 
Lobnitz and Co., Limited, Renfrew, for British owners ; 
and the same firm constructed a dredger of 500 tons 
for a foreign company. Messrs. Fleming and Ferguson, 
Paisley, built a hopper dredger of 600 tons for Blyth, 
and shipped to South Africa a dredger of 400 tons. 
Several trawlers were built, principally for Hull and 
Grimsby, by Messrs. Mackie and Thomson, Govan. 

Of the total, 119,153 tons, or 33.2 per cent., was for 
foreign owners. This is more than double the propor- 
tion in the preceding two years, and while it reflects in 
some measure on the universal renown of the Clyde as 
a shipbuilding port, it suggests also the difficulty em- 
ployers have in getting work, for the days are long 
since passed away when clients came hat in hand. 
China took 40,926 tons, by reason of the large tonnage 
built by Messrs. Scott, of Greenock. For one com- 
pany they launched within the year 11 vessels, exceed- 
ing 26,000 tons, almost an unprecedented achievement. 
Russia had 24,925 tons, the three immense Russian 
steamers built at Denny’s making up 14,730 of this, 
Our colonies and dependencies took 11,859 tons; 
Spain, 16,246 tons; Austria, 6910 tons, including 
a large Austrian Lloyd boat by Messrs. Caird ; 
Holland, 5610 tons, including the Fairfield three 








paddle steamers ; Denmark, 3458 tons ; South Ameri- 
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can Republics, 2987 tons; Norway, 1286 tons; and 
with this latter should be compared the total of 
8623 tons sent from the north-east ports. The other 
countries on the Clyde list are Japan, Greece, Turkey, 
and Egypt. 
Of the 240,372 tons for home owners, Glasgow 
owned a third, 85,282 tons, Greenock and Port Glasgow 
5883 tons, and other Scotch ports 24,473 tons. Thus 
Scotland owned 48 per cent. of the British tonnage. 
In the previous two years the proportion was 61.9 and 
49.2 per cent. London has increased her proportion 
from 23.6 to 28.9 per cent.; and Liverpool from § to 
16.7, the latter port having taken 40,408 tons instead 
of 23,621 tons. Can this be an evidence of the Clyde 
competing successfully with Belfast for Liverpool 
work ? 
Of the vessels 15 were over 5000 tons, whereas on 
the north-east coast there were only three; between 
4000 and 5000 tons there were 15 against 10; between 
3000 and 4000 tons the same number, curiously enough, 
l5against 51 ; and between 2000 and 3000 tons 19. 
We have already indicated that 89.6 per cent. of 
the tonnage was steam, so that marine engineers ought 
to have been busier than in previous years. The 
tonnage of steamers is 322,201 tons, an increase of 
28 per cent. Yet the horse power total has con- 
siderably decreased. The engines built for vessels not 
constructed on the Clyde make up only 16,700 indi- 
cated horse-power, 9300 indicated horse-power less 
than in the previous year, which partly accounts for 
the difference, but evidence is afforded of the fact that 
the merchant steamers have been of average lower 
power than usual, especially in view of the large 
number of high-powered warships built. As to engines 
for ships not built on the Clyde, the most important 
were the engines built by Messrs. Thomson for the 
cruiser Pelorus, to be launched soon at Sheer- 
ness. They are of 7000 indicated horse-power, and 
include Normand water-tube boilers. These, with the 
engines for the other warships and merchant vessels, 
place the firm at the top of the marine engineering 
firms on the river, Messrs. Lobnitz and Co. sent 
abroad compound engines of 1200 indicated horse- 
power for a gunboat and rock-cutting plant. Messrs. 
Simons and Co., Limited, constructed propelling 
machinery of 400 indicated horse-power, and a large 
quantity of dredging machinery for foreign ports. 
Messrs. Fleming and Ferguson sent abroad eight sets 
of engines of 3450 indicated horse-power, and one set to 
Brighton. Some of the firms given in the appended 
list do not build ships; they are indicated by an 
asterisk ; but as a rule the engines are for ships con- 
structed by other Clyde firms, so that it is only 
necessary here to refer to the exceptions. Messrs. 
Ross and Duncan sent engines to a vessel built at 
Milford Haven, and 16 sets of 3310 indicated horse- 
power abroad. Messrs, Dunsmuir and Jackson sent one 
or twosets to England, and Messrs, Hutson and Son to 
the Forth. 
Indicated 


Horse- Power of Engines. 
1895. 1894 1 


893. 1892. 1891. 1890. 
Scotland.. 352,336 827,126 278,445 307,304 371,996 415,895 
Clyde 328,450 297,325 255,485 275,899 332,906 374,324 
The output of the several firms is given in the ap- 
pended Table, which includes four years, 1892 to 1895 
inclusive, 











Marine Engine Production of Principal Clyde Firms. 
1895. 1894. 1893. 1892, 
Name of Firm. 
Sete| 1.H.P. | 1.H.P. | LH.P. | 1.H.P. 
J. and G. Thomson, 

Limited .. = .. 165 50,720 | 30,300 | 42,100 | 22,600 
Fairfield Company, Li- 

mited - .. 16 35,200 | 80,100 48,300 | 31.551 
Denny and Co. .. .. 21 |) 80,400 26,400 30,060 | 25,390 
D. and W. Henderson 

and Oo. .. ie .. 8 23,000 | 11,100 9,000 11,200 
Dunsmuir and Jackson’ 11 19,955 | 13,545 10,130 11,050 
Scott and Co., Greenock 12 18,350 | 10,750 2,620 34,300 
London and Glasgow 

Company .. 8 16,800 7,300 2,240 1,650 
Caird and Co. . -. 4 14,200 20,000 3,000 31,000 
Fleming and Ferguson.. 22 12,100 5,600 9,400 8,00 
Muir and Houston* 20 11,000 | 18,400 14,500 13,150 
A. Stephen and Sons 5 | 10,785 | 14,900 16,950 7,740 
D. Rowan and Son 16 9,350 14,110 9,975 9,809 
Barclay, Curle, and Co. 6 8,900 8,520 3,70 £00 
William Simons and Co., 

Limited .. ee 1 8,975 6,470 6,320 7,170 
A. and J. Inglis .. 5 8,400 | 10,900 | 6,785 | 7,470 
Ross and Duncan -. 27 | 8,370 8,025 7,525 5,485 
Hanna, Donald, and 

Wilson .. sk ‘ 4 8,000 280 = - 
Lobnitz and Co., Limited 11 7,890 | 11,760 3,840 7,253 
Hutson and Son 5 6,200 7,900 7,250 10.450 
R. Napier and Sons 4 5 700 9,650 5,500 15,500 
D. J. Dunlop and Co. . 6 4.600 6,725 7,200 3,150 
Rankine and Blackmore 6 4,410 4,240 700 3,200 
Blackwood and Gordon 2 4,170 8,000 _ 600 
Bow, McLachlan, and 

Co. x ne .. 18 4,060 | 7,590 7,450 , 9,151 
Hall-Brown, Buttery, and 

Co. ee “s .. 8| 8,075 | 5,175 350 
Aliey and McLellan 13 2,730 _ ons 
John G. Kincaid and Co. 3 2,110 _ _ _ 


Ritchie, 


Graham, and 
Milne ; we 


7 420 585 230 


Messrs. James Howden and Co., have made con- 
tracts during the last 12 months for the application of 
their system at home and abroad to 105 large steam- 
ships, having an aggregate of 278,500 indicated horse- 
power. Among these are some which will be equal in 
size and power to the i me steamships afloat. 

Nearly all the big shipbuilding firms have increased 
totals, alike as regards power and tonnage. Messrs. 
W. Denny and Brothers, Dumbarton, top the list of 
builders on the Clyde, as given in the next Table, 
having constructed 24 vessels, of 35,028 tons, Eight 
of them are barges, four paddle, and four twin-screw 
steamers of light draught, all for foreign river service. 
Excluding these, one finds the average size of the 
vessels to be large, there being four 5300-ton boats, 
a twin-screw Channel steamer, and several for 
the old clients of the firm, Patrick Henderson and 
Co. and the “RB, I.” The total power is 30,404. 
The return indicates that the firm has been much 
busier than usual, as shown on our Table, and we 
understand they havea satisfactory measure of work on 
hand. Messrs. Thomson, Limited, Clydebank, come 
second with a splendid return alike as regards total, 
value, and speed. With three exceptions the vessels 
were for war purposes, and even these exceptions are 
notable craft—two fast paddle steamers, and a large 
steam yacht. We have already referred to the war- 
ship work built and building, and need only add that 
the firm are almost as busy with mercantile work, 
their principal vessel being a large Russian steamer. 
Messrs. Russell, Port Glasgow, who have hitherto 
been at the top of the list, come third with a total of 
29,488 tons, only half what is usually opposite the 
firm’s name. Indeed, in 1890 the amount was 
70,370 tons. But the firm have disposed of two 
of their three yards since then, one to Messrs. 
Rodgers and Co., old members of the Russell 
firm, who this year add 9813 tons to the Clyde 
total, while the other establishment has gone to 
Messrs, Carmichael and McLean, two gentlemen 
who were formerly at Fairfield, so that Messrs. 
Russell, in their one yard, have done well. In 
former years they built mostly sailing ships; now 
nearly a half, or 12,897 tons, are steamers, of all 
types—paddle, twin-screw, cargo carriers, and stern- 
wheelers. Messrs. Scott, Greenock, have had a 
busy year building what might be termed inter- 
mediate steamers for the Eastern trade, their 11 
steamers for China having already been referred to. 
They also completed a yacht. Their total, alike as 
regards tonnage and power, is the best for several 
years, although in 1892 the latter was unusually 
swelled by the inclusion of the machinery of H.M.SS. 
Barfleur and Centurion. Messrs. Henderson, Partick, 
who come next, have four yachts, as well as several 
large merchant steamers, and thus their year’s total 
tonnage and poweris better by far than for several years. 
They include three China traders of 4640 tons and 4000 
indicated horse-power. Messrs. Connell, Scotstoun, 
Glasgow, also built two yachts, and seven cargo 
steamers, three of them 4217 tons, for Spain, and a 
fourth, of 1573 tons, for Russia. Their total is rather 
less than in the previous year, but is nevertheless 
above the average. 

The Fairfield Company’s return is always interest- 
ing. It includes two cruisers, built within a credit- 
ably short time, and three 27-knot destroyers, two of 
which have passed through their trials successfully. 
There are also three Eastern trading steamers of 1870 
tons, and three paddle steamers. ‘The total is 23,024 
tons. It is larger than in the previous three years, 
and although not so large as it might be, the merit of 
the work is great. The power is given as 35,200 indi- 
cated horse-power, but we fancy, if the actual trial trip 
power were given, this would be much greater. The 
cruisers are of 9600 indicated horse-power each, the 
destroyers 4200, and the Flushing steamers developed, 
respectively, 10,070, 10,200, and 9600 indicated horse- 
power, almost phenomenal powers for paddle steamers. 
The last, therefore, of Mr. Laing’s years as manager 
has been a satisfactory one. The London and 
Glasgow Company, Govan, have built two Cunarders, 
the first entrusted to the company, which was re- 
garded as a compliment to Mr. Shepherd, and, in 
addition, a liner for Messrs. Gow, an Indo-China trader, 
and a Channel steamer for the Clyde Shipping Com- 
pany. This total of 20,440 tons is double what it was 
in the previous year. Messrs, Caird and Co., Limited, 
Greenock, have again had three P. and O. steamers, one 
of 6063 tons and 14 knots speed, and two 4680 tons and 
13 knot speed, and, in addition, an Austrian-Lloyd 
liner of 154 knots speed and 3993 tons, but their total 
is scarcely up to the average capacity of the company’s 
large yard. Messrs. Stephen and Son, Linthouse, have 
a less total than in the previous three years. Messrs. 
Barclay, Curle, and Co., Limited, include in their 
satisfactory total a ship, two 2966-ton steamers for 
Liverpool, a steamer of 3677 and another of 3006 tons 
for Leith owners. These were of 10 to 11 knots speed, 
but, as in previous years, they have a fast paddle 
steamer for the Clyde of 18 knots. She has single- 
cylinder engines, a type with which the tirm have had 
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1895. 1894. | 1893. 1892. 
Name of Firm. 
No. Tons. | Tons. | Tons. Tons. 
W. Denny and Brothers) 24 | 35,628 | 14,368 | 24,210 | 17,141 
J. and G. Themson, | 
Limited .. o -.| 12 | 32,197 | 3,688 | 21,852 18,530 
Russell and Co .. ..| 20 | 29,488 | 56,964 | 47,093 64,240 
Scott and Co., Greenock | 12 | 26,406 | 10,835 | 4,596 21,213 
D. and W. Henderson 
and Co. .. “a --| 10 | 24,604 | 17,043 | 10,723 8,718 
C. Connell and Co. ..| 9 | 24,472 | 30,556 | 20,060 28,753 
Fairfield Company, Li- 
mited .. = e-| 11 | 23,024 | 15,703 | 17,252 | 17,505 
London and Glasgow | 
Company, Limited ..| 5 | 20,440 | 10,770 3,583 2,125 
Caird and Co., Limited..| 4 | 19,415 | 22,998 4,319 | 28,962 
A. Stephen and Sons . 5 | 16,731 | 27,186 | 26,280 | 13,532 
Barclay, Curle, and Co., | 
Limited...  .. —..| 7 | 15,316 | 10,390 | 14,268 | 12,431 
Lobnitz and Co., Limited! 12 | 10,961 | 3,125 | 5,808 8,245 
A. Rodger and Co. 5 | 9,813 | 15,625 3,417 | 11,717 
A. and J. Inglis .. ee fief 8,482 7,635 6,656 | £68 
R. Napier and _ Sons, | 
Limited .. * --| 4) 6,600 | 9,333 | 5,700 | 10,400 
W. Simons and Co., 
Limited .. ‘s ..| 10 | 6,600 5,030 5,040 5,881 
McMillan and Son, Li- 
mited .. os . 4 6,530 9,562 | 13,153 | 16,518 
Fleming and Ferguson..| 20 | 5,400 | 2,650 | 5,180 | 5,300 
D. J. Dunlop and Co. ..| 5 5,080 | 5,820 | 8,850 2,875 
Mackie and Thomson 12 | 4,175 7,115 2,898 7,003 
Ailsa Company .. --| 6] 8,625 4,010 5,749 6,508 
W. Hamilton and Co. ..| 4 | 3,257 | 17,263 2,211 11,742 
Campbeltown Company | 2 3,092 | 4,242 | 2,493 1,220 
J. Reid and Co. .. --| 5 | 8,033 | 5,200 441 3,705 
R. Duncan and Co., Li- | 
mited .. - N 4 2,615 4,785 3,896 11,742 
Scott and Sons, Bowling | 7 | 2,150 | 3,010 | 2,006 423 
Alley and McLellan 20 | 1,856 — -- -- 
Blackwood and Gordon | 2) 1,806 | 1,250 — 276 
Napier, Shanks, and 
Bell os oo ot 8 1,793 8,112 2,524 3,516 
Fullarton and Co. 6} 1,011 1,500 | 1,967 2,163 
McKnight and Co. --| 2 820 1,602 660 1,367 
Murdoch and Murray ..| 2 710 | 8,092 | 2,118 2,723 
Abercorn Company 2 560 101 400 600 
J. McArthur and Uo. ..| 7 642 601 1,171 1,541 
Ritchie, Graham, and 
Milne .. a «| ap 451 1 558 1,6) 309 
J. Shearer and Son 2 375 | 1,025 a 1,330 
J.andJ.Hay .. os] 2 310 200 220 2 
R. McAlister and Son ..| 3 269 — _— _ 
Fife and Son “ of 214 156 313 136 99 
T. Orr, Jr., Greenock ..| — 102 — == _ 














Messrs. J. H. Gilmour, Irvine, and D. M. Cumming, Parkhead, 
Glasgow, have not produced any new work. 


dredge builders, have had a good year. This firm also 
constructed three steamers of 2583 tons and 1100 
horse-power for general trading. Messrs. Rodgers’ total, 
made up of five ships of about 2000 tons, is rather 
below their average. Messrs. Inglis built a ‘B. I.” 
boat of 5247 tons, a racing yacht, the racing yacht 
Ailsa, a smart channel steamer for Messrs. Burns, two 
high-speed paddle steamers, and a well-equipped steam 
yacht, with an Indian river steamer of 550 tons— 
which indicates the versatility of the firm and its 
chief. It is a good average output. Messrs. Napier 
and Sons have constructed four steamers, the tonnage 
being rather under the average. Messrs. McMillan’s 
total includes a 3477-ton steamer for Dundee, a 
paddle steamer for Cardiff, and a steamer of 794 tons for 
the Spanish Government. Messrs. Dunlop’s return is 
four tugs for Constantinople and an oil-carrying 
steamer ; Messrs. Mackie and Thomson’s one sailing 


ship for Liverpool, a coasting steamer, and several 
trawlers ; the Ailsa Company two steam yachts, a 
barque, and three small'steamers. The totals of all firms 
for four years are tabulated in the above Table. 


OTHER Scotcu Ports, 
The tonnage launched in other parts of Scot- 


land aggregates 29,412 tons, the measurement of 
57 
32,447 tons in the previous year, while in 1893 the 
tonnage was 22,723 tons, but in 1890 it was 69,155 tons. 
Of the total, 3900 tons were for foreign owners, while 
the sail tonnage totalled 5730 tons. 
D 
Dundee, it will be seen from the Table, have suffered 
most, the large return of Messrs. Scott, of Kinghorn, 
alone retrieving the Forth from also having a decrease. 
This firm built a paddle steamer and five screw steamers, 
two of them 1724 tons. 
Leith, have, as usual, constructed a number of steam 
yachts. 
525 indicated horse-power, and water-tube boilers of 
American desi 
New York, 
register, and are for British owners. 
built three coasting steamers. 
Company built two large cargo-carrying steamers, one 
for Malta, the other for London. 
Arthur’s vessel was a tug for Cardiff, the speed being 
11} knots. 
vessels for the Manchester Ship Canal Company, and 
engined two launches for the Congo. 


vessels. This compares with 68 vessels of 


The foreign ton- 


age was very much less than usual. Aberdeen and 


Messrs. Ramage and Ferguson, 
The largest is of 475 tons, with engines of 


This yacht is for Mr. R. Stuyvesant, 
others are 450, 275, 140, and 30 tons 
The firm also 
The Grangemouth 


he 


Messrs. Croom and 


Messrs. Cran and Co. completed two small 


Messrs. Gourlay, of Dundee, have a better total than 


usual, five vessels, all for abroad with one exception, 








* Firms who do not themselves construct ships. 


many successes. Messrs. Lobnitz, like the other special 








—a coasting steamer for Messrs, Currie, of Leith. 


























re eee 


a 

2 
4 

b 
i 

a 

a 

a 


# 





Jan. 10, 1896.] 


ENGINEERING. 


59 _ 








They have on hand two vessels for the Para, Messrs. 
Thompson built two 1170-ton steamers for the Clyde 


Shipping Company, of Glasgow, andatwin-screwsteamer 


of 210 tons for the Peterhead Harbour of Refuge. The 
Dundee Shipbuilders’ Company, Limited, who are the 
successors to Messrs. A. Stephen and Sons, completed 
a steamer locally owned and engined by Messrs. White 
and Cooper in Dundee. Her speed is 9 knots. The 
two steamers built by the Montrose Company are 
alike, and owned in London, The company have a 
steamer and 12 barges under construction. Messrs. 
Hall, Russell, and Co. include a 2000-ton China trader 
in their total, a cargo and passenger coasting steamer, 
and several steam line fishing boats with compound 
engines. They have four such boats building. 


Shipbuilding on the East Coast of Scotland, 

















| 1895. 1€94. 193. 
Name of Firm. ne? —_— Se Pe 
No.| Tons. | I.H.P. | Tons. Tons. 
Forth. | 
John Scott and Co., | 
Kinghorn me --| 6 | 5581 961 2302 1706 
Ramage and Ferguson, | 
Leith .. as .-| 8 | 4506 5811 §547 5192 
Grangemouth Company; 2] 3958 2700 4841 5281 
Cumming and Ellis, In- | 
verkeithing .. son oe 1467 650 1840 1144 
Alloa Shipyard .. ..| 1} 550 | — 388 _ 
Hawthorns and Co., | 
Leith .. os Se 513 _ 206 | 158 
Croom and Arthur, Leith} 1 116 509 110 —_ 
Cran and Co., Leith 2 65 533 128 -- 
Dundee, &e. 
Gourlay Brothers and 
Co. = oe oof 54139 1130* 795 4780 
W. B. Thompson and Co., 
Limited .. os <o|) 8 2543 3211 5116 £0 
Dundee _ Shipbuilders’ 

Company, Limited 1 240 291 3080 1511 
Montrose Company 2 696 700 2399, = 470 
Aberdeen, | 
Hall, Russell, and Co. ..| 10 | 8993 | 5516 6109 1950 
John Duthie and Co. ..| 1 500 _— 167 | — 
Hall and Co. as «ag 3 240 620 658 | 480 

| 
IRELAND, 


The tonnage completed by the firms in Ireland is 
only 1400 tons behind the highest ever attained—1891, 
and is well over the average of the past few years, the 
number of vessels launched having been 25, of 102,067 
tons, while the indicated horse-power was 63,502. 
Only 90 tons were sail, built at Queenstown, and all 
the tonnage was for British owners, Liverpool taking 
68,215 tons, London 19,166 tons, Glasgow 6498 tons, 
and Belfast 7924 tons. Messrs. Harland and Wolff's 
total is again very large, although it falls 7000 tons 
below the average of the preceding four years, as is 
shown by the following figures : 


1895. 1894. 1893. 1892. 1891. 1890. 1889. 
Tons - 58,093 65,448 65,660 68,614 64,962 48,626 56,430 
I.H.-P. .. 36,500 41,800 41,640 37,550 34,650 22,900 51,800 


The power per ton is lower than it has been for several 
years. Two vessels were re-engined, the old Ger- 
manic having new machinery of 6500 indicated horse- 
power, and the Doric of 3200 indicated horse-power, 
and excluding these it is seen that it is equal only 
to 0.46 indicated horse-power per ton —a fact 
which indicates the type of vessel constructed. All 


the vessels built during the past year were for Liver- | p 


pool. The Georgic, of 10,077 tons and 4200 in- 
dicated horse-power, was the largest and a twin- 
screw. The other twin-screw was the American, 
of 8196 tons and 2700 indicated horse - power. 
There were three other single - screws — Victorian, 
Armenian, and Cestrian —of about 8770 tons, 
and two vessels, Historian and Vadamore, of 6857 
and 6662 tons respectively. Messrs. Workman, 
Clarke, and Co., Limited have also a very large total, 
43,723 tons, with engines of 26,900 indicated horse- 
power. Indeed, it is remarkable that both firms 
should be amongst the first four in the kingdom. 
In the previous year the firm turned out 10 vessels of 
32,453 tons, in 1893 nine vessels of 16,635 tons, in 
1892 eight vessels of 19,215 tons, so that the current 
year’s total is nearly 20,000tons over the average. Their 
largest vessel was the Statesman, of 6322 tons and 
3400 indicated horse-power, and of 12 knots speed. 
The next was the Langton Grange, of 5825 tons and 
2750 indicated horse-power. There are several over 
4000 tons, and only two below 3000, and these two are 
1900 tons. The speeds vary from 10 to 13 knots. 
Work is being organised in the Londonderry yard, but 
the only other Irish establishment reporting this year 
is the Queenstown and Passage Dry Docks Company, 
who completed five steamers, each of 38 tons and 20 
indicated horse-power, the engines being compound. 
They built also a 47-ton wooden sailing boat and a 
barge, the total being 251 tons and 102 indicated horse- 
power. 
MISCELLANEOUS ENnGLisH Ports. 

In our article on pages 27 to 30 ante we dealt with all 
the principal Englieh Tistricts, and have only now todeal 
with the miscellaneous ports around the coast, which 


~| with 60 horse-power engines. 


which 2400 tons were sail, the others having engines of 
2424 indicated horse-power. In 1894 a H. 
Fallows and Son, Yarmouth, launched two vessels. 
This year their production is three sailing vessels of 
146 tons—Justice, wood ketch, of 90 tons, for Har- 
wich ; and Viga and Uranus, steel wherries, of 28 tons, 
for Yarmouth. Messrs. W. White and Sons, Cowes, 
produced 461 tons in 1894, and 218 tons in 1893, Last 
year their total was 125 tons, as follows: Vectis, launch 
of 11 tons and 35 indicated horse-power ; Perlona, 
schooner-rigged vessel of 54 tons and 120 horse-power ; 
and Darling, schooner-rigged, electrically-propelled 
vessel of 60 tons. The Darling is the largest electrical 
yacht afloat. On hand there are two 60-ton yachts. 
The firm is also busy with repairs. Messrs. Hansen, 
Cowes, built two yachts of 64 tons register—Rhoda, a 
12-rater for Liverpool, and Hester, the fine 60-rater 


-|Mr. Fife of Fairlie designed for Mr. Gretton, jun. 


Messrs. Camper and Nicholson, Gosport—who, pro- 
pose shortly to begin business in regular shipbuild- 
ing in the Naval Works, Southampton — completed 
the Avel, a cruising yawl of about 32 tons gross, and 
the Mollie, a steam yacht of 25 tons gross and about 
50 indicated horse-power. On hand the firm has 
four cruising cutters of 71 tons gross, a twin- 
screw yacht of 35 tons yacht measurement and 80 
indicated horse-power; a 8.8. yacht of about 168 
tons yacht measurement and 250 indicated horse- 
power, and a number of small racing yachts. 
Messrs. Forrest and Son, Wyvenhoe, launched craft 
representing 367 tons. Messrs, Willoughby Brothers, 
Plymouth, launched three steamers of 260 tons and 
590 horse-power, as compared with two of 110 tons 
last year. Princess May, a steel screw launch of 
40 tons and 80 indicated horse-power for Brixham ; 
a steel screw steamer of 60 tons and 160 indicated 
horse-power for Her Majesty’s Customs at Leith ; 
and Sir Robert Hay, a steel paddle steamer of 
160 tons and 350 indicated horse-power for the War 
Department for service at Portsmouth. On hand there 
is a small screw tug for Dartmouth. Messrs. Simp- 
son, Strickland, and Co., Limited, completed 20 craft 
of 97 tons and 354 horse-power. The largest was 12 tons, 
Most of the craft had 
quadruple-expansion engines; one was a stern-wheel 
steamer. In the previous year the company produced 
186 tons and 597 indicated horse-power. Messrs, 
George and Thomas Smith, Rye, whose production in 
1894 was 432 tons, in 1893, 175 tons, and in 1892, 321 
tons, launched five sailing vessels of about 202 tons 
gross—two wood hopper barges, each to carry 70 tons, 
tor Dover; and fishing vessels of 34.81, 35.76, and 
37.29 respectively, for Ramsgate. The firm has also 
been busy during the year with repairs. On hand there 
are three wood fishing vessels, of the same type as 
those for Ramsgate, but of slightly less tonnage. 
Messrs. Charles Hill and Son, Bristol, launched a 
barque of 1363 tons for local owners, and Messrs. 
Morder, Carney, and Co., Newport, Mon., who in 
1894 launched three vessels of 660 tons, completed an 
iron screw steamer of 45 tons and 75 indicated horse- 
power for Newport owners. Messrs, F. J. Carver and 
Son, Bridgewater, launched nothing. Messrs. T. R. 
Oswald, Milford Haven, who in 1894 launched a couple 
of trawlers of 147 tons, completed a vessel of the same 
type of 163 tons for themselves. Engines to give 
11 knots speed of 300 indicated horse-power were sup- 
lied by Messrs. Ross and Duncan, Govan. A sailing 
vessel, of 226 tons, for Beaumaris owners, was 
launched by Messrs. W. Thomas and Sons, Amlwch. 
A similar ship was completed in the previous year, 
and a duplicate is in course of construction. 
Messrs. T. A. Walker, Sudbrook, produced 1059 tons 
in 1894; in 1893, 808; and in 1892, 985. Last year 
the total was 1282 tons, made up as follows: Steam 
hopper of 441 tons and 400 horse-power, steam hopper 
of 424 tons and 400 horse-power, and steam hopper of 
417 tons and 400 horse-power ; all for London owners. 
Messrs. Allsup and Co., Limited, Preston, report that 
they completed the Countess of Morley, a twin-screw 
steamer of 62 tons and 176 horse-power, for Plymouth 
owners, and a coasting steamer of 120 tons and 210 
horse-power, on stock account. 





DeLAGoA Bay Rattway.—We learn from Pretoria that 
the total cost of the Delagoa Bay Railway, including 
rolling stock (318,600/.), was 4,252,477. The line is 382 
miles long, and cost an average, including rolling stock, of 
11,1321. per mile. 





AMERICAN Naturat Gas.—The value of the American 
natural gas used in 1894 was nearly 14,000,000 dols., a 
large decrease from 1888, when the value was estimated 
at 22,500,000 dols. The pressure is declining, and while 
formerly natural gas could be readily carried in pipes for 
long distances under its own pressure, at the present time 
artificial means must be adopted in most places to drive 
it to the place where it is wanted. The most important 
asfields continue to be those of Western Pennsylvania, 

estern New York, North-western Ohio, and Central 
Indiana. Gas has, however, been found in commercial 
quantities also in Arkansas, California, Iowa, Kunsas, 
Kentucky, Louisiana, Missouri, South Dakota, Tennessee, 





together launched some 6800 tons—all small craft, of 


Utah, West Virginia, Wisconsin, and Wyoming. 


WATER-TUBE BOILERS. 
To THE EpiToR oF ENGINEERING. 

Srr,—The discussion on circulation in water-tube 
boilers has brought in the developing of theories and cal- 
culations at least venturous, as we are still wanting means 
for measuring the volumes of water set in motion by 
natural circulation. 

The convection currents which are observed in heated 
or boiling water are due to gravity. A steam bubble 
only interests the volume of water it displaces, and when 
not carried along with the stream of water, it can raise 
but by the fall of the surrounding water. 

Motion in fluids is only set by difference of pressure ; 
that circulation is automatically produced by difference 
in weight of the contents of the branches of a U-tube is 
an error, as pressure in this case is only a consequence of 
head. The presence of gaseous bubbles in a continuous 
liquid column does not diminish its head, and cannot 
set an upward current. 

When heating one of the branches of a U-tube connected 
to an upper tank, according to its intensity heat can pro- 
duce four distinct effects. 

1, —— heat, producing sufficient volume of steam 
for the bubbles to occupy the whole transverse section of 
the tube (Fig. 1). Difference of head produced by the 
discontinuity of the column in the heated branch; very 
active circulation. 





























2. Less energetic heat, such as the bubbles occupy part 
of the transverse section of the tube, at least one half 
(Fig. 2). Difference of head produced by difference of den- 
sity of the water in the two branches ; active circulation. 

3. Moderate heating, when bubbles occupy a small part 
of the transverse section of the tube (Fig.3). Circulation 
is confined to the heated branch, and any appreciable 
motion disappears from the return branch. No difference 
of head in the two branches. 

When heating both branches of the U-tube, unequal 
heating is necessary for maintaining circulation, in order 
to realise for the upward flow the conditions of Fig. 1, and 
for the downward flow the conditions of Fig. 2 or 3. 
Activity of circulation will decrease with the increase of 
heat applied to the falling column, and direction of motion 
can be easily reversed. hen equally heated, steam dis- 
charges upward from both branches. 

4. If very fierce heating is applied to one branch of the 
U-tube, the steam bubbles not only occupy the whole of 
the transverse section of the tube, but push upwards and 
downwards the liquid columns, the heated part of the 
branch being alternately filled with steam or water 
(Fig. 4). The frequency of these pulsations is sufficient 
to cool down the heating surface, but this is not true cir- 
culation, viz., @ continuous flow sweeping up heat from 
the heating surface, and assuring on it the constant pres- 
sure of water. 

Great interest will be found in heating the tubes by 
radiation from an incandescent body, rather than by hig 
temperature flames. The quantity of thermal units trans- 
mitted by contact is far less important than that trans- 
mitted by radiation, even with much smaller excess of 
temperature. Tubes break or burn, whilst they last when 
heated by contact with high temperature flames. 
Absorption of heat by radiation or contact is a most 
important _ in boilers’ working and design. Up to 
date it has been a most neglected one. 

The cause of the fourth effect is easily explained. A 
molecule of water when turning into steam must be at a 
temperature allowing it to counterbalance the pressure 
and the head it supports, the surface tension of the liquid 
that will enrobe it, and the attraction of the matter of the 
heating surface. The elastic force of the bubble at the 
very moment it is generated is then always superior to 
that corresponding to the temperature of the water ; and 
the change of state causing a considerable increase in 
volume, each molecule turning into steam produces in the 
liquid mass an explosion, exerting its pressure in all 
directions. This preesure opposes iteelf to the head of 
the return pipe. 

Generation of steam in a tube is far from having to be 
considered, even as an element for promoting circulation 
of water. 

The results of the experiments I made have for 
measuring the volumes of water discharged by the pipes 
of the Dubiau’s steam emulsor, confirm above theoretical 
deductions. 





Fig. 5 shows the arrangement of an emulsing pipe ; its 
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working is based on the same principle of the well-known 
steam ¥ 

I have carried out a first series of experiments at atmo- 
spheric pressure with air and cold water; about 1800 
observations have been made on pipes of different sizes 
(10 to 30 millimetres internal diameter), different heads of 
water (0.500 to 1.500 metre), and different flows of air 
(5 to 500 litres per minute). 

Then these experiments have been repeated under pres- 
sure with steam and hot water (1 to 5 kilogrammes steam 
pressure), 

Results show that when working under pr3ssure with 
steam and hot water, the volumes of water discharged are 
always inferior to those discharged when .— at atmo- 
spheric pressure with air and cold water. The difference 
increases with the head H, and the lowering of pressure. 

So, for instance, {the pipe of 25 millimetres internal 
diameter, under 1 metre head of water, discharges when 
working with air and cold water 0.5 litre per second. 
When working with steam and hot water at 5 kilogrammes 
pressure it only discharges 0.4 litre. 

When entering the lower part of the emulsing pipe E, 
steam and water are at the temperature corresponding to 
the pressure, plus the head H. As the fluid column 
ascends, the thermal units in excess generate steam, and 
this small production is sufficient for diminishing the 
volume of water set in motion. 

The tube KE. is carefully protected against any loss or 
absorption of heat. These experimental researches show 
what disturbance would be brought in the ascending 
column, if the tube be more or less heated. 

All that precedes only concerns tubes set vertically, the 
full section free all along. Working conditions ny 
altogether when the tubes are inclined, and when the 
return water section is smaller than that of the heated 
tubes. Contraction of section in the discharge column is 
a severe hindrance to circulation. 

Amongst the results of my experiments on the emul- 
sing pipes, I will point in this letter to the following : 

1. When the top of the emulsing pipe Kis drowned, the 
volumes of water set in motion are about one-half of 
those raised when the discharge takes place above the 
water level in tank A. 

2. The curves traced from the observations show that 
the volumes of water raised by each pipe diminish ver 
slightly with the volume of air or steam flowing throug 
the pipe. Practically, they can be taken as constants. 
The ratio between the gaseous and liquid volumes has 
ranged in my experiments between 0.25 to 10. 

3.—The speed of the steam discharging through an 
orifice into atmosphere appears to be the same, whatever 
be the fall of pressure. The limits under which I worked 
are: Weight of steam, 10 to 1000 grammes per minute ; 
fall of pressure, 0.5 kilos. to 5 kilos. This would lead 
to the conclusion that there is a speed for steam escaping 
into atmosphere, quite independent from its pressure, and 
that the ihenes-deeauale formule on this subject are 
erroneous. I intend to carry out on this special point a 
series of experiments with large volumes of steani, pres- 

sures up to 15 kilos. and gauged discharge orifices. 
Believe me, Sir, yours very truly, 
Cu. BELLENS, 
L’Administrateur Délégué. 

Société Universelle des Emulseurs de Vapeur, 

111, Boulevard Magenta, Paris, January 6, 1896. 








THE KANE-PENNINGTON MOTOR. 
To THE Eprror oF ENGINEERING. 

Sim,—In Mr. Sidney H. Hollands’ letter in your last 
issue he retires as womggere A as he can, not as gracefully 
as he might do; since, while evidently unable to answer a 
single one of the points we made, he still has the effrontery 
to say, ‘‘ there is no reason to retract a single word in my 
letters.’ We will therefore briefly recapitulate those 
points, with the advice to Mr. Hollands to further 
study his subject, particularly one so technical as 
internal combustion engines, before he embarks upon 
the instruction of others in the columns of a leading 
journal : 

1, Mr. Hollands’ statement was that the motor was 4} 
horse-power, weight 174 1b. : statement by others, 2 horse- 
power, weight 20 lb. 

2. We characterised a verbose statement of Mr. Hol- 
lands’ as the ‘‘ veriest nonsense ;”’ he lets it pass. 

8. Mr. Hollands, in your issue of the 13th ult., implied 
that the motor took part in the race. Clearly it did nob. 
Why not? 

Mr. Pennington, also, although replying in a long letter 
of assertions, platitudes, and irrelevancies, so far as the 
previous correspondence went, makes no attempt to meet 
the points we made, if he does not admit them. 

And as a résumé for Mr. Pennington’s benefit, we should 
like to know if he has ever had a rake on the 20-lb. motor 
showing 2 brake horse-power, ari if so, dl not show it 
doing this, as we suggested? If he starts the motor with 
spirit or not ?—and, if not, state the specific gravity and 
flash point of the oz/ his motor uses. Why he avoided the 
contest at Chicago, when he might have demonstrated 
the marvellous superiority of his motor by taking the first 
orize? : 

‘ We would assure Mr. Pennington that it is just that 
“ success” of his motor that we wish to see, and “‘ plain, 
cold facts” that we wish to deal with, and to that end we 
are writing. There is nothing new about filtering the air. 
We sold motors nearly two years ago with an air filter 
fitted to the air inlet. , ’ ‘ 

Weare very glad to hear that Mr. Kane is so estimable 
a gentleman, that he has had such great success, and has 
neh so many enginea, and has paid Mr. Pennington so 
** fabulous” a sum for his motor; and we also quite agree 
with Mr. Pennington ‘‘ that this is a very cheap way of 


to have a clearer de- 
abric” mentioned by 


eliminate. It would be interesti 
scription of the “ non-pervious 
Mr. Pennington. 

With regard to the solder on the motor at the Society 
of Arts meeting, this was first pointed out to us by an 
engineer examining the motor, and we saw that this 
was 80. 

The bearing tocarry the slower speed valve gear wheel 
was soldered then. 

Why will not Mr. Pennington show his 20-lb. motor 
giving 2 horse-power on the brake ? 

Yours faithfully, 
Roots AND VENABLES. 

100, Westminster Bridge-road, London, 

January 2, 1896. 





THE WEB SHEAR IN PLATE GIRDERS 
WITH CURVED FLANGES. 
To tHE Eprror or ENGINEERING. 

S1r,—I shall feel obliged if you would kindly insert the 
following letter in your paper. 

Will one vf your many readers kindly inform me the 
general method (graphic preferable) of calculating the shear- 
ing stress in the web of a bentor parabolic girder ? Itis very 
evident there is nv vertical shear in the latter due to a 
uniformly distributed load, but as the stresses in the 
upper boom vary due to the secants of the angles, would 
there not be a certain amount of shear acting along the 
web immediately below the upper boom in consequence 
of this variation of stress ? 

Streatham. A.ML.I.C.E. 

[The information asked for by our correspondent does 
nob seem to be given in most text-books. However, it is 
not really difficult to determine the web shear in the class 
of girder referred to, if the usual assumptions are made, 
viz., that the web is subject to shear only, and that the 
line of action of the stress on the flange at any point is 
parallel to the tangent to the curve of the flange at the 
same point, Thus let A BC D represent a plate girder 
having a parabolic upper flange loaded as shown, and let 
it be required to find the shear in the web at the section 








(s295.) W 


EF. First find the tension in the lower flange at F, and 
let this be T tons, Then from E set off M E horizontally, 
and equal to T, Draw G E the tangent at E, and GM 
perpendicular to M E, Then GM represents the shear 
taken by the flange. That taken by the web is the 
difference between G M and the total shear. As a nume- 
rical example, suppose B D = 46 ft, and A C=16 ft. This 
is, of course, far from an economical proportion between 
the span and the rise, but has been chosen purposely so as 
to show better the effect of the curvature of the upper flange 
on the shear. Let W = 80 tons, and let B F = 11.5 fo, 
Then the bending moment at the section E F is 46 foot- 
tons. The depth E F of the girder there is 12 ft., hence 


T, the stress on the lower flange, is a = 38.33 tons. Set 


off M E = 38.33 tons, and draw GE and GM as de- 
scribed. Then scaling off we find G M = 28 tons nearly, 
which is the shear taken by the flange. The total shear 
at section E F being 40 tons, the amount taken by the web 
is 40 — 28 = 12 tons. As concerns the second part of our 
correspondent’s inquiry, it is only necessary to point out 
that vertical and horizontal shear cannot exist in a web- 
plate independently ; the absence of one necessitates that 
of the other.—Ep. E.] 





THE TRACTIVE RESISTANCES OF 
BICYCLES, &c. 
To THE EprroR oF ENGINEERING. 
Srr,—I give herewith the results of some tests that I 
have lately taken of the tractive force required by 
bicycles and tricycles with both pneumatic and solid 
tyres. These tests must not be taken as being accurate 
within, perhaps, 10 per cent., as they were taken from 
readings on a spring balance while the machine was being 
drawn along, but they are fairly consistent, and as it is 
impossible to define the degree of muddiness of a road, I 
think that they are sufficiently near to base one’s calcula- 
tions for an electric or other motor car. 
The machines were a very heavy pneumatic-tyred 
tandem tricycle weighing 120 lb.—this is a very free run- 
ning machine—a solid-tyred tricycle weighing(50Ib., and 
& pneumatic-tyred tandem bicycle ft. « 50 1b. All 
machines were in first-rate running condition, with ball 
bearings all over. The flint road was in very good con- 
dition, hard, but not bone dry. The solid-tyred tricycle 
and the tandem bicycle were tested in drier and, con- 
sequently, heavier mud than the tandem tricycle ; this 
may account for the higher tractive force required. Ib is 
interesting to note that the tractive force was about the 
same at all speeds up to 12 miles per hour. 
The effects of gradient and wind were eliminated by 
taking all readings in duplicate, one in each direction. 
Very little difference could be detected between the 
readings on a hard flint road, a flag pavement, and an 
asphalte footpath. 


tyres over solids, both on dry roads and mud ; but at the 
same time I am surprised to see the comparatively high 
tractive force required. I believe that tests have been 
made with a light cart which only show a resistance of 
201b. perton. The pneumatictyres used were, of course, 
thicker than would be fitted te a light bicycle, but they 
are of theclass which would be used on the heavier motor 
carriage. 

I have often wondered whether a bicycle with steel tyres 
would run as easily on a track as one shod with pneu- 
matics ; the experiment might be worth a trial, 

I should like to point out to those who are applying 
electricity to motor cars that it is very important that the 
motor should have a high efficiency. I have tested a great 
number of small machines, and have never come across a 
commercial dynamo which showed a total efficiency at 
500 watts of more than 56 per cent. ; it is quits possible to 
build such small machines having an efficiency of at least 











80 per cent. In these small sizes the bearing friction is 
very great in proportion to the output, and ball bearings 
should be used. 
| Total | Pounds | Miles 
Machine. Road | Weight in per per 
| Pounds. Ton. Hour. 
Flint | 120 37 4 
os | 290 31 
es | 290 3l 10.4 
Tandem ; ae 
3 “ | 440 35 8.3 
P ove Asphalte pavement 290 31 4 
y ” 440 | 30 4 
” | 440 30 6 
Heavy mud 290 | 73 4 
“= mud 290 | 66 12 
Flint 200 33 5 
eng . | a | 30 5 
pneumatic Heavy mud | pod | 4 ; 
a ” | 
om Flag — | 200 | 33 5 
(Single {i ns 0 | 6 8 
wer his Flag pavement 220 | 60 5 
solid tyres.{, “ Heavymud | 260 | 146 4 





With accumulators giving six ampere-hours per pound 
weight, it should be possible to make carriages not weigh- 
ing more than 2501b., which would carry two persons, and 
would run for 40 miles without recharging. if these can 
be made for 50/., they should be within the reach of 
hundreds who cannot afford to keep a carriage and horse, 
and the charging of the batteries would be a remunera- 
tive source of income to the continuous-current supply 
companies. 

I hope to carry these experiments further in a short 


time, 
Yours faithfully, 
Henry W. Ravensuaw, A.M I.C.E., 
110, Cannon-streeet, London, E.C., January 8, 1896. 





COMPETITIVE SCHEMES. 

. To THE EprToR OF ENGINEERING. 

Srz,—I have read with much interest the very able 
article on this subject which appeared in your issue of 
December 27, and I cordially agree with every word you 
have written. Itisperfectly true that public bodies do 
not get the best designs by advertising, and the estimates 
are certain to be made much too low by nine out of ten of 
the competitors, and every effort should be made to show 
these bodies that they are pursuing a foolish course. To 
do this is not so easy, as the majority of their members 
never read ENGINEERING or any other professional paper. 
Yours a 





PERSONAL. — Mr. H. Greenwell, M.1.C.E., has been 
appointed London agent for Messrs. Isles, Limited, of 
the Steam Crane Works, Stanningley, near Leeds. 





Pic Iron 1n GERMANY.—The production of pig in Ger- 
many in October amounted to 511,264 tons, as compared 
with 490,934 tons in October, 1894, The aggregate produc: 
tion;for the firsp 10 months of this year was 4,788,571 tong, 
as compared with 4,579,180 tons in the corresponding 
yeriod of 1894, showing an advance of 209,391 tons, or 
about 34 per cent. 





CaTALOGUES.—A very comprehensive catalogue of plant 
for electric lighting and for the transmission of power has 
been issued by the General Electric Company, Limited, 
of 69, 71, and 88, Queen Victoria-street, E.C. The 
volume in question contains nearly 1000 large pages, and is 
strongly bound. It is divided into eight sections, dealing 
in turn with generating machinery, wiring machines, fix- 
tures and glassware, heating and cooling plant, tele- 
phones and telegraphs, bells, motors, and medical appli- 
ances, Complete and fully illustrated descriptions are 
given of the various articles, which are, moreover, full 
priced.—Messrs. Hamilton and Co., of 96, Clerkenwell- 
road, London, have sent us a copy of their new 
illustrated catalogue of painting brushes, graining 
tools, mixers, and other sundries.—The new catalogue of 
the Chloride Electrical Storage Syndicate, 16, Victoria- 
street, Westminster, is issued in pocket-book form, and, 
in addition to a full description of the firm’s specialities, 
contains a number of useful tables and notes connec 
with engineering and electrical matters. An index facili- 
tating reference to the contents is added.—The Anomia 
Brass and Copper Company, of 19 and 21, Cliff-street, 
New York, have issued a «39, at giving particulars as 
to the properties of the Tobin bronze so successfully used 








advertising indeed.” It is the “fabulous” we wish to 


These tests show the immense advantage of pneumatic 
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LOCOMOTIVE PISTON-RODS, Etc. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have been considering the point raised by “ X.” 
some time ago, and I am inclined to agree with him ; 
there, however, occur to me some very plausible argu- 
ments on the other side, which seem to require some 
getting around, but, as I ultimately take his view, it is 
unnecessary to say more. The statement could not do 
much harm, for it was mentioned that it did not hold 
after perhaps the first stroke or so. 

In the last instalment of my letter on rods (ENGINEER- 
ING, vol. lx., page 194) and previously, also, on page 115 
of second portion, I unwittingly adduced in ‘ Novoye 
Vremya’s” favour evidence that did not exist. I had for 
gotten the diameter of the rods in question—was confus- 
ing them with those of the present superintendent. The 
ones I alluded to were only 24 in. over the threads, say, 
2,°; in. effective diameter; body of rod 2} in., and they 
all stood right—nuts often stripped right off, but no rods 
broke. 

I have not seen ENGINEERING for some time now, so 
do not know whether any other points have been raised. 

Re ‘“‘Novoye Vremya’s” letter of July 5. I was, of 
course, much gratified at his at last adopting what I have 
all along advocated, albeit opposed to English practice, as 
far as I know. Liebig says that fixity of opinion is an 
injurious feature in a scientific man (not including the 
mathematician, I presume, pure mathematics being the 
only region, I take it, where you are sure of your ground) ; 
often, however, a man is convinced but will not own up 
to it. I thank him (‘‘Novoye Vremya”) for what he 
wrote ; he put the case neatly and forcibly. I can’t say, 
at this distance, whether I have written in exactly the same 
words, but I know I have done so in effect more than 


once. 
I should have liked to say something about connecting 
and coupling rods, if only for the opportunity of acknow- 
ledging ‘‘ Novoye Vremya’s” interesting letter, November, 
1894. I will now only remark on the way in which 
bushed ends are often neglected, and the effect on the 
tyre wear. I have often seen the driving crank-pin bush 
of a six-coupled engine with 4-in. play in the hole back 
and front. Has it ever occurred to you what this must 
mean for thetyres? The driving wheel has to slip through 
about 15 deg. before getting the help of the coupled 
wheels, and you would expect to find worn places located 
correspondingly ; the fact of the rods on the other side 
being taut at the time does not ameliorate matters much. 

A well-known superintendent, in a paper he read before 
the Institution of Civil Engineers, in 1885 said that he had 
some expresses on the road whose side-rod bushes had 
been running for 13 years. That statement, if true, he 
ought to have been ashamed to make, because one is sup- 
posed to infer the corollary that things were all right (for 
any fool can keep a thing running till it breaks down), 
and the layman, thus assuming, would begin to think 
there was unusually good metal or lubrication, or else 
very clever design; the loco’ man would know that it 
ran on sufferance, if at all; it is surprising in what bad 
condition you can run an engine. This is not a matter of 
surmise. One superintendent used to keep his engines 
out of the main works for four years, more or less, and 
then proclaim it broadcast, thereby leading people to 
believe that they had not been repaired at all in that 
interval. It would have altered their opinions (and upset 
my argument) to know that in most cases they had had a 

ot done to them at out-stations, But locomotive super- 
intendents have their funny little ways. The author of 
the paper in question, and other people, also, talk of these 
solid bushes as if there were something heaven-inspired in 
the idea; why, they are only an unmechanical makeshift 
at the best. Under the circumstances, however, I do not 
advocate a return to split brasses; bushes are cheaper, 
both as to first cost and also renewals, and they are right 
enough if not allowed to go too long. A great advantage, 
too, is that careless shed fitters cannot go prancing around, 
upsetting the lengths. 

As for the brilliancy of the idea, it is the most element- 
ary conception of a driving connection possible, If it 
were to occur to-morrow to the wild, untutored savage to 
treadle his grindstone (supposing he has got one), he 
would, undoubtedly, put a plain hole in his driving-rod ; 
after a time enlightenment would come, and he would try 
to make provision for taking up the wear, if it were only 
a saw-cut and a set-screw. 

I am glad your correspondent has renounced all idea of 
perpetuating Stroudley’s ugly practice with his inside and 
outsidecranks. Mention was again made of horn wedges ; 
apropos of these, it is a pity they only take up part of the 
knock ; there still remains that of the journal and the 
brass. The latter ought not to give any trouble if tightly 
and well fitted in the box, it having the advantage over 
the box itself in that it is a tight fit from the start, where- 
as the box is a free fit on the horns, and, therefore, has just 
enough play to cause an impact when under steam, thus 
affecting the surfaces and soon wearing slack, more or less, 
as may be. Some engines with plenty of surface will run 
12 months and only be yin. slack, others will get so bad 
as to end up by breaking the horn blocks. As to the 
journal knocking, a lot depends on how the brass was 
fitted on in the first place. It isa pity the London and 
North-Wertern practice is not more generally followed ; 
they fit the brasses on so that only the two sides bear on 
the journal, keeping the crown off about ;, in. ; this pre- 
vents initial knock, and by the time she is down on the 
crown there is an intimate contact all round, and no chance 
of the journal knocking. A good many people get the 
brass down most scrupulously on to the crown, with, in 
most cases, the result that they just overdo it, at the 
expense of the sides, and they then get the same effect as 
having a 7-in. journal in a 7}-in. brass, say. I knew one 
line where this practice was followed, and engines would 


be booked as knocking three weeks after leaving the 
shops. Where this practice is followed the good old legend, 
“boxes knocking,” will adorn the shed report book with 
damned reiteration ; and then the damage occurs, for the 
guileless fitter often goes and jams up the wedges when 
it is not they but the journal in fault, and then, when 
next lifted, the horns present the nice ploughed-field 
appearance ‘‘ Novoye Vremya” has mentioned. Drivers, 
I know, are supposed to tell a knocking journal from a 
ditto box, but very often they do not. I commend to 
those concerned this method of fitting on axle brasses. 
Spsaking roughly, the journal clears the top 40 deg., and 
bears on the adjacent 40 deg. on either side; a ,',-in. clear- 
anceat the crown willdo. This is done only with driving and 
coupled wheels, and, of course, one can exercise a judicious 
discretion when dealing with very heavy engines or thin 
brasses. I know I felt somewhat surprised when I first 
saw it done on the North-Western; it was a new expe- 
rience to me, but, as they sing in ‘‘ The Gondoliers,” “ it 
answers very well.” 

If quite en r?gle, I would like to ask a certain Cairo cor- 
respondent to repeat his letter. One reached Brighton 
from that city, 4nd was forwarded here, but was lost in 
transit. Perhaps he will kindly forward through you ; 
I shall be pleased to have it. You will see that I am as- 
suming the letter to have been on engineering matters, as 
I know no one, even remotely, out there. 
Yours nee 


Hartford, Conn. ROLFE. 





THE ROYAL ENGINEER DEPARTMENT. 
To THE EpiToR OF ENGINEERING. 

Sir,—Ib is interesting to learn from ‘‘ Assistant-Surveyor 
R.E.E.” that one public department benefited by the 
correspondence which took place in your journal some 
year or so ago, but not, it would seem, the KR E. Depart- 
ment, which is in most need of reform, 

No reorganisation can be of any lasting good to the 
department in question unless undertaken in a spirit of 
repair and healing, and not of destruction or experiment. 
It must be clearly realised that those placed in charge of 
districts and divisions must have the superior professional 
knowledge and experience, and be capable in all circum- 
stances of arriving at an independent opinion upon 
professional questions arising. This is far from being the 
case at present, and, in spite of the R.E. regulations, 
which says, ‘‘ Officers should be competent to perform all 
the duties appertaining to the due conduct of works,” we 
find the RE. officers in charge absolutely ignorant of all 
that pertains to either the works on which they are 
employed or the professional correspondence and office 
duties which they are supposed to direct. They exhibit a 
delightful contempt for all such superfluous documents of 
a contract as plans, bills of quantities, or specifications, 
but are adepts at giving vague instructions from time 
to time as the work proceeds. 

To the suppression of the professional and experienced 
staff by the inexperienced and non-professional officers of 
the R.E. Corps is to be traced the constant claim for 
extras which seems inseparable from all War Department 
contracts. It is nob too much to assert that the conduct 
of large and costly works is almost entirely in the hands 
of the foremen of works R.E. and the contractors’ fore- 
men, upon whose suggestions and advice the officer in 
charge mainly relies, not being competent to form an 
independent opinion upon technical points, and much 
needless and expensive work is done in this way. 

I think, Sir, that 100,000/7. excess on a 60,0007. job is 
tallish, even for the Royal Engineers, to say nothing 
about the thousands of pounds which have swelled contrac- 
tors’ banking accounts out of the Imperial Defence Loan 
funds by way of compensation—and for what? For loss 
of time, either real or imaginary, occasioned by needless 
delays and annoyances. Are such things possible in any 
other public department ? 

Yet the previous correspondence in your columns was 
not entirely without result. Fancy, Sir, it has been 
realised that, perhaps, after all, the ordinary division 
officer is not quite so well acquainted with professional 
subjects as he should be. To correct this it has recently 
been decided that subalterns R.E., before being promoted 
to captains, shall qualify in such subjects as engineering 
and architecture. To this end they are required to sub- 
mit a plan of a warrant officer’s quarters, with the scant- 
lings of timbers shown on the sections. Surely something 
more ambitious than this is required before efficiency for 
carrying out responsible work is attained. 

Yours, &c., 
Mint Cura Futur. 





HIGH RAILWAY SPEEDS. 
To THe EpiTron oF ENGINEERING. 

S1r,—In your issue of November 23 you state that an 
American engine ran for 8,1 miles at a speed of 97.2 miles 
per hour, and you also give details of the train and 
engine, viz., a six-wheeled coupled engine with wheels 
5 ft. 6 in. in diameter, with cylinders 17 in. by 24 in., 
and 180 lb. pressure. Itis extremely improbable thatan 
engine of this type is capable of attaining this speed, 
unless down a gradient as steep as the roof of a house, 
According to Harding’s formula, assuming a frontage 
area of 80 square feet only, in order to haul the load 
stated along a straight level road it would have to 
develop a horse-power of 2660, or by D. K. Clark’s for- 
mula a horse-power of 3600, whereas an indicated horse- 
power of more than 1000 is very rare in locomotive prac- 
tice, and it is questionable if this is possible with cylin- 
ders 17 in. by 24 in. 

Another point is that the engine would have to make 
494 revolutions per minute, which gives a mean piston 
speed of 1946 ft. per minute. The reciprocating parts 





could not stand this, and I should like to know what 





would become of the side rods. You do not give the 
section of these rods, or it would be an easy matter to 
work out the breaking strain. No reasonable locomotive 
superintendent in this country would allow an engine 
built as this one is, with low wheels, to work at anything 
like this speed. : . 

I may say I have ridden hundreds of miles behind and 
on the “Precursor ” class of engine on the London and 
North-Western Railway, which has precisely the same 
stroke and diameter of wheel. : : 

I may further say I have had 18 years’ experience in 
engine working and running upon the above-named line, 
and I am satisfied that ib is an impossibility to run as 
stated with wheels of this sizs. 


Calculation of Horse-Power required to Haul a Train 
97 Miles per Hour from Resistance. 
Weight of engine = 113,500lbs. = 506 tons. 
99 tender = 78,000 ,, wae 4, 
‘ train = 304,000,, 113.6 ,,; 


Total weight of train = 221.0 ,, 


Resistunce to Train on Straight Level Road. 
1. By Harding’s formula : 
T = Weight of train in tons, 
V = Velocity in miles per hour. 
A = Area of frontage in square feet (taken at 80 square 
feet). 

R = Total resistance in pounds. 
R=T (6 +.33 V) + .0025 V2 A. 

= 221 (6 + .33 V) + .0025 x 97 x 97 x 80, 

= 8400 + 1881 = 10,281 lb. 


Speed of train in feeb per minute = 
Units of work performed in 1 minute = 10,281 x 8536 


foot-pounds. 7 

Horse-power required = a — = 2659, 

2. By D. K. Clark’s formula (based on grease lubrica- 
tion) : 

V = velocity in miles per hour. 

R = resistance in pounds per ton of load. 


Nl 
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R=” en x 8 = 63 1b. per ton. 
‘ 


Total resistance = 221 x 63 = 13,923 lb. 
Speed of train in feet per minute = % = Bas = 8536. 
Units of work performed per minute = 13,923 x 8536. 
13,923 x 8536 _ g¢9), 
33,000 
3. By D. K. Clark’s formula, modified for oil lubrica- 
tion. (See ‘* Molesworth,” 22nd edition, page 223.) Ap- 
proximate rule : 
R= 6 x .009 V2? = 6 x .009 x 97 x 97 = 90 lb. per ton. 
Total resistance = 221 x 90 = 19,890 lb. 
19,890 x 8526 _ 519g 
33,000 
Yours faithfully, 
; J. O’B. Tanpy, Assoc, M, Inst. C.E., 
Assistant Running Superintendent, Northern Division, 
Locomotive Department, London and North- 


Western Railway, Crewe. 
December 18, 1895, 


Horse-power required = 


Horse-power required = 





THE POSITION OF DRAUGHTSMEN. 
To THE EpiTor oF ENGINEERING. 

Srr,—In your issue of November 22 there is an editorial 
on ‘*The Position of Draughtsmen,” a criticism on the 
address of Mr. Denny, President of the Junior Engineers. 
The author does not agree with Mr. Denny’s remarks alto- 
gether, but even his attitude towards the draughtsman 
seems to me to be too severe, and I think that a similar 
opinion would be held by most men, after a careful con- 
sideration of the subject. Draughtsmen as a class receive 
scanb praise for their work ; if there is credit to be given, 
the superiors receive it, if blame, the man of the pencil 
and pen, This can be noticed in the tone of many of the 
magazine articles dealing with the subject, as well as in 
the office. The shop hands are apt to be jealous of his 
position and try to depreciate his usefulness in numerous 
little ways, which in the long run makes a draughtsman’s 
lot not the happiest on this sphere. 

To return to a consideration of the subject in hand, In 
the first place, a mechanical draughtsman is valuable, nob 
with reference to his talents as a producer of lines and 
shapes in the most pleasing and approved style to the 
erbistic eye, bub with reference to his capabilities as 
aesigner and adapter of ideas; to be this, he must com- 
bine the best ideas generally practised throughout the 
world with his own to form the new design in the par- 
ticular work in which he is engaged. 

Mr. Denny advocates brain notes of general ideas, but 
this is very ineffective; a man’s brains cannot be the 
storehouse of promiscuous knowledge, owing to its physi- 
cal limitations, and, as ENGINEERING says, he must make 
some notes, and, in my opinion, the more the better. 

Mr. Denny counsels the keeping of ae and notes of 
questions put to superiors, together with errors of judg- 
ment, &c., by draughtsmen, by the chief draughtsman : 
this to become the property of the firm. This is well, 
but as the actual work of the designing falls to the lot of 
the a why should he not keep such of those 
notes as he deems important for the bettering of his indi- 
vidual work? Of course, I donot advocate the making of 
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notes during the company’s time, as this truly is robbery, 
but notes made at home are surely perfectly legitimate. 

My idea is that exact sketches of peculiar or special 
parts, particularly if unusual, should be made. These, of 
course, should not be used as models, but simply as 
themes in work for other companies ; but it is rare indeed 
for a man to use his knowledge to duplicate both, because 
of altered conditions and his wish to gain greater effi- 
ciency in the work and to incorporate his own ideas. I 
cannot agree with ENGINEERING that because one man 
conceives an idea his brother draughtsman should make 
no note thereof. While the author states that “ the pro- 
duct of man’s brains is personal and cannot be sold in its 
eatirety,” and approves of notes and sketches of his ideas. 
we can hardly agree with him in what he chooses to call 
its corollary, ‘‘ that which is the product of another man’s 
brains must not be appropriated in this manner.” It has 
been by the comparing of notes and experiences that 
America bas come to lead the world in the number and 
value of her inventions. The German, English, Scotch, 
French, and other engineering practices are here moulded 
tcgather, and the conservatism of each people as a nation 
pushed aside. The same principle should hold good in 
engineering practice as holds in the medical fraternity ; 
the man who discovers a new remedy for existing evils 
should give it to the world, and not keep or try to keep it 
entirely for his own individual use, I favour, of course, the 
patent system, and think the inventor should be protected 
to the utmost in his ideas, and refer here solely to the 
improvements in that which belongs to the world. 

A man is certainly more valuable to his new employer 
who comes with new ideas acting as new blood, so to 
speak ; and yet, following out the practice proposed and 
adopted in his own works, as far as possible, by Mr. 
Denny, each shop’s engineering practices would be simply 
within its own small circle or shell, with the result that as 
the heads of the firm aged, and their mental qualities 
blurred, the company’s standing must sink lower, for the 
ideas of the concern would, of necessity, lie with the 
chiefs, for ‘‘ What is sauca for the goose is sauce for the 
gander,” and they could not expect to receive what they 
refused others. 

The ideas I note here are, I think, generally held 
by American engineers, although I fear most of our 
English brothers hold Mr. Denny’s views. ENGINEERING 
takes the stand that it is in the ‘‘highest degree dis- 
honourable for any one to copy data worked by a firm 
with whom a man is employed.” When first looking at 
the subject, it seems that after the expsnse incurred in 
carrying on those experiments the firm should have 
exclusive rights to the same, but is there any gain 
thereby in the long run? The man that makes or assists 
in making the experiments, though paid by the firm, still 
should have a certain claim to the general data. Did the 
first moulders of iron gain avght by keeping the means a 
secret? I wot not. The first hundred years showed no 
advance, and it was not until the world was given the 
knowledge that progress in the ert started in strides 
towards perfection. 

H[as the world benefited by the discovering in the 
early ages of Damascus steel, tempered copper, &c., 
by keeping of those methods secret? and would their 
discoverers have Icst anything by giving these now lost 
arts to the world? I think they would not. This selfish- 
ness of mankind does in the lorg run but “return to 
plague the inventor.” 

I heartily agree that for a draughtsman to make whole- 
sale disclosures of the practices of one firm to his new 
employer by contract, so to speak, is base treachery, but 
for a draughtsman to refrain from taking notes and 
sketches on the ground of its immorality is equal 
treachery both to himself and his life-work, and to 
refrain from using previous experience, thereby making 
inferior designs, is treachery to his new employer. The 
mere p ssession, without experience and capable intellect, 
of sketches and notes, is little use ; therefore one man’s 
notes are usually of small value to his neighbour who 
lacks that experience. 

The editorial closes with the remark that “it should ba 
the aim to work, not for oneself, but for the profession ;” 
and on this ground the only conclusion, to my mind, is 
that you should possess yourself of all information pos- 
sible, and, as occasion offers, use it with, of course, such 
discretion and care as the dictates of conscience allow as 
fair to yourself, your present and your previous employere. 

Yours truly. 
G. Epw. Sirs. 

Jeanesville, Pa , U.S.A., December 10, 1895. 





EXPERIMENTS ON WIND PRESSURES. 
To THE EpiTor oF ENGINEERING. 

Str,—I notise in a recent issue an account of some ex- 
periments recently carried out ab the Copenhagen Gas 
Works by Mr. I. Irminger, in conjuaction with Mr. Vogt. 

Some of the results given are very curious; for instance, 
none of the experiments the ange between the plane 
and the air current was 10 deg., and the suction on the 
upper surface of the plane was equal to 100 per cent. of 
the total pressure. Surely there must be some mistake 
here? It would ba very interesting to know what the 
under surface of the plane, at an angle of 10 deg., was 
doing, while 100 per cent. of the work was being done by 
the upper surface, There is not so much mystery in the 
action of currents of air as some people imagine; the 
lifting power of a blade, surface, or roof is simply 
governed by the weight and velocity of the air deflected 
by it, and in the experiments under consideration, the 
under surface of the plane must have been deflecting the 
air downwards at a speed due to the angle, and thereby 
producing a corresponding reaction according to the well- 


known formula : 
g 





In my opinion the experiments above alluded to have 
been carried out on too small a scale, I having found con- 
siderable difficulty in obtaining reliable results when 
using a current of air having a sectional area of 450 
square inches, which is about eleven times greater than 
that employed by Mr. Vogt. 

{t is quite true that 100 per cent. of the total pressure 
or lifting force may be obtained from what Mr. Vogt 
calls the suction ; bub in that case the under surface of 
the plane must be fiat, and in a line with the direction of 
current, and the upper surface either angular or convex. 
There is one mistake that nearly all experimenters fall 
into, and that is making the plane with square edges, this 
being quite sufficient to vitiate the accuracy of the results. 
The planes must be sharpened at the edges, both at front 
and back, this sharpening being done from the top. 

In spite of the fact that innumerable experiments have 
been made with powerful fans and a whirling machine, 
600 ft. in circumference, driven by steam, it has been 
found impossible to improve upon the shapes of the aéro- 
planes illustrated in ENGINEERING, vol. xl., page 160, 
Figs. 1 and 2. In fact, the only improvement in the 
aéroplanes of my next flying machine, for which I am now 
making the machinery, will be the placing of the blades 
further apart, as recent experiments have shown that so 
long as the necessary weight of air is acted upon per 
second, the fewer the number of blades employed the 
better the result, 

Yours faithfully, 
HoraATIO PHILLIPS. 

Wealdstone, January 1, 1896. 


THE NORTH-EASTERN BRAKE 
EXPERIMENTS. 
To THE EpIToR OF ENGINEERING. 

Srr,—Mr. C. E. Stretton’s second letter, intended as a 
reply to mine, published in your issue of December 27 
last, is an even more amazing document than his first. 
He asserts, towards the end of this remarkable epistle, 
that he shall be pleased to cross swords with me on the 
subject of continuous brakes; but though I have now 
afforded him two opportunities of so doing, he prefers 
discretion to valour, and does not rebut one single point 
of my previous letter. He seems to feel aggrieved that 
I singled him out, and holds that my explanation for 
doing so fails. In this he is right, as with his two latest 
letters before me I freely admit that my estimate of him 
was a mistaken one; instead of rebutting my conclusions 
by workmanlike argument, he executes ‘‘a strategic 
movemen’ to the rear,” endeavouring to conceal his 
retreat under a cloud of vague commonplaces. 

As he desires an attack which is practical, definite, and 
strong, I shall endeavour togratify his wish, and to place 
the dots on the i’s, so that he will have no difficulty in 
seeing the target. I grieve to trespass on your valuable 
space by repeating in another form much of what I have 
written before, but Mr. Stretton appears to experience so 
much difficulty in understanding plain English, that I 
trust you will permit me to give him a little enlighten- 
ment, dealing with the various points in rotation. 

1. Mr. Stretton sees nothing remarkable in the fact 
that the latest form of Westinghouse brake should show 
no higher retardation than apparatus dating so far back 
as 1879. 

In my letter published on December 13 I showed that 
with a train of 18 carriages the rapid Westinghouse 
brake gave a corrected retardation of 12.9 per cent., and 
the ordinary brake one of 121 per cent., under compar- 
able conditions of speed, whilst with a train of 20 car- 
riages the corrected retardations were 11.85 and 10.06 
respectively. The correction I here refer to includes that 
due to gradient, and the allowance necessary to eliminate 
the result of uabraked weight in the train. 

Taking now an initial speed of 60 miles an hour, a 
level road, and translating these figures into distances, 
the results stand thus: 





























| 
: | Retarda- | Stoppin . 
Train. | Brake. | re sg | Distance. Difference 
| percent. | yards. yards. 

18 carriages rapid | 12.9 313) 20 

% | ordinary | 12,1 333 f = 
30 carriages rapid | 11.85 341) 60 

ns ordinary | 10,06 | 401 j , 


the total weight of the train being braked in each case. 
The ‘‘great” advantage of the rapid brake, to quote 
Mr. Stretton, thus sinks down to small figures; he says 
that the rapid can stop a train from 60 miles an hour in 
100 yards less distance than the ordinary, but he prudently 
refrains from adding ‘‘ under the conditions of the North- 
Eastern experiments.” He could just as well have made 
the figure 500 yards, or any number he pleased, by suffi- 
ciently ‘‘diluting” the megane | power, and thus have 
been exactly as misleading as he chose. It is obvious 
that to get a correct picture of the work done by a brake 
it is necessary to know what proportion of the train’s 
weight was submitted to its action. This point Mr. 
Stretton conveniently overlooks. 

My conclusion is that the result is a poor one, compared 
with those obtained in former years, and with the formid- 
able complication of the present apparatus, 

2. The attainment of high retardation is the very object 
of all continuous brakes, and the new Westinghouse 
brake has very little better to offer here in comparison 
with the ordinary form. The only thing gained by a 
large amount of additional complication is extra smooth- 
ness in emergency stops, and I added that ‘‘the reason 
that the new Westinghouse brake does not do better is 





because its action is not rapid enough to prevent violent 


fore and aft motion in a very long train, unless the block 
pressure is so reduced that high retardation is out of the 
question.” This point is surely ‘‘definite and strong” 
enough, even for Mr. Stretton. Let him now disprove it 
if he dissents. 

3. I concluded from these considerations that the 
‘* great” advantage of the rapid brake, viz., extra smooth- 
ness in a small percentage of all stops, is dearly purchased 
at the expense of much additional annoyance in daily 
working, a view which most English railway companies 
have thus far indorsed. I further added that as good a 
result could be obtained by the new auto-vacuum, in a 
very much simpler way. I again invite Mr. Stretton’s 
proof of the contrary. 5 

4, Mr. Stretton opines that ‘“‘the Westinghouse quick- 
acting brake is the most ¢fficient” he ‘‘ has ever seen,” add- 
ing that he “can prove it by means of records extending 
back over 22 years.” Then where was he when the Bur- 
lington trials of 1887 conclusively proved the supe- 
riority of the Carpenter electro-pneumatic brake? And 
if he can so readily ‘‘ prove” his assertions, why does he 
not do so, instead of bearing out my charge of ‘' discreet 
silence?” Will he kindly give a direct answer? 

5. Mr. Stretton boasts greatly of his ‘‘impartiality,” but 
in view of his inability to discern anything but perfection 
in his favourite appliance, and of his previous writings 
on the subject, his ‘ impartiality” would appear to be 
of neutral tint only when seen through Westinghouse 
glasses. It is not well to boast until you have won the 
battle and taken your armour off. 

6. Mr. Stretton favours us with more irrelevant non- 
sense about his American experiences of 1893, at a speed 
of 80 miles an hour. This is less than 22 years ago, so 
will he please give an authentic record of the composition 
and weight of train, ratio of block pressure to weight of 
engine, tender, and carriages, gradient, speed and stop- 
ping distance, instead of burking the plain issue ? 

He gravely informs us that, riding on the footplate, he 
could not obtain the time elapsing between the move- 
ment of the driver’s valve and the action of the blocks on 
the wheels. A truly wonderful observation, which he 
could have made just as well in Leicester by geting on a 
Midland engine and applying the steam brake. Mr. 
Stretton really should steer clear of such puerile twaddle. 

Now as to the brakes ‘‘not taking hold” under these 
conditions, it will prevent any chance for misrepresenta- 
tion if I explain that this does not refer to the motion of 
theblocksup to the wheels, but to their ¢ffect when applied. 
I again say that if the conditions were those stated in my 
letter of December 27, they would scarcely seem to ‘‘ bite”’ 
at all, and should be glad if Mr. Stretton would favour 
us with proof of the contrary. 

7. Mr. Stretton makes much of the fact that he has 
attended ‘‘ every brake trial which has taken place within 
the last 22 years.” It would seem, however, that he has 
managed to extract very little real information from them, 
judging by his reluctance to meet practical points in a 
practical way. I should respectfully suggest to him the 
advisability of remaining at home on the next occasion 
of such a trial; he will save his railway fare, and his 
absence from the experiments would be no hindrance to 
the wholesale manufacture of after-trial commonplaces in 
which he now indulges, 

Now, if Mr. Stretton has any ammunition at all in this 
magazine of records, let him meet my attack by such fire 
as he can command, instead of letting off a lot of blank 
cartridge, or assisting ‘‘ his friend the enemy” by the 
erratic artillery practice I alluded to in my last. 

Trusting I have by this time made my meaning clear, 

I remain, Sir, yours faithfully, 
London, January 5, 1896. NovoyvE VReMyYA, 





THE STRENGTH OF SHORT BOILERS. 
To THE EpiToR oF ENGINEERING. 

Srr,—In your article on ‘‘The Strength of Short 
Boilers,” of November 29, you say that I have confused 
the neutral axis of a longitudinal strip in the shell of a 
cylinder with that of the shell as a whole. Now, surely, 
this is not an accurate statement of my position. I have 
stated, and reiterated the statement till I am almost 
ashamed to repeat it, that the resistance to bending of a 
strip may be treated as if it were a separate beam, or as if 
it formed a subordinate member of the circular beam of 
which it forms a part. I may be right, or I may be wrong, 
in holding that the seccnd of these hypotheses is the correct 
one to use in estimating the factor of end resistance in 
cylinders ; but I certainly do not confuse the question at 
issue, but state it clearly. And, moreover, starting from 
either hypothesis, and accepting the known laws of statics, 
we must arrive at very different conclusions, of which one 
must be right and the other wrong, and if there is any 
doubt in any particular case which is the right assumption 
to make, the ultimate test must be experiment. 

Here is a strip of plate lin. wide, in. thick, and 10 ft. 
between supports ; it may be a separate and indepzndent 
beam, or it may be a part of a beam, symmetrical or un- 
symmetrical, whose neutral axisis 5 ft. belowthe strip. If 
the strip is loaded with a uniformly distributed pressure 
cf P lb. to the inch, this load will in both cases set up a 
series of shearing stress varying from nothing at the centre 
to a maximum at each end, where it equals half the total 


. . a a . 
load ; in this case it is _—— and the resistance to 


thearing depending only on the section of the strip is 
precisely the same in both cases. The load will also 
produce in both cases a bending moment of precisely the 
same amount; this bending moment is fourd by multi- 
plying the total load P x 120 by the length of the beam 
and dividing by eight. 

The resistance to bending must also be a moment, but 
it is very different in the two cases. In each case it varies 





as the moment of inertia of the section about the neutral 
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axis of the beam; but in one case this axis is situated in 
the centre of the strip, in the other case it is at a distance 
of 60,1; in. from the centre of the strip. The resistance to 
bending in one case is = 4 x area of section x thickness 
of strip x coefficient of resistance ; in the other case it is 
= area of section x 60 x coefficient of resistance. 

We will now suppose that the coefficient of resistance 
is 20,000 lb. per square inch of section, and we can then 
find the value of P which corresponds to that limit. A 
pressure of 41% lb., say 42 lb, would in either case pro- 
duce this shearing stress at each end of the strip. A pres- 
sure of something less than ;, lb. per inch would produce 
a bending moment corresponding to this limit in one 
case, while in the other case it would require a pressure 
of 834 lb. to reach the limit. So far as shearing stresses 
are concerned, therefore, the strip could stand in either 
case a pressure of 42 1b. So far as bending moments are 
concerned, the strip could stand a pressure of :'5 lb. in one 
case, and 83 lb. in the other. We therefore know that 
3; lb. is the maximum pressure that can be applied to the 
strip under one seb of conditions, and that 42 lb. is the 
maximum in theother. For although in the first case the 
plate is capable of resisting the shearing stresses due to a 
load of 421b., yet we also know that it would bulge 
under a pressure of 2s lb., so that the pressure must not 
exceed the lower limit. In the second case, although the 
bending moment is sufficient to balance a pressure of 
83 lb., the ends would be strained to the limit by a pres- 
sure of 421b. The strength of the strip as an indepen- 
dent beam depends on its resistance to bending, and is 
sufficient to balance a pressure of only ;'; lb. The strength 
of the strip as a part of a beam with its neutral axis 5 ft. 
from the strip depends on the resistance to shearing at its 
ends, and is sufficient to balance a pressure of 42 1b. per 
inch. 

So far we have estimated the strength of a strip under 
two conditions, both of which occur in everyday practice. 
When we come to apply this general theory to any par- 
ticular case, it depends entirely on the circumstances of 
the case which, if either, is the proper formula to apply. 
Suppose, for instance, the strip formed an integral portion 
of the beam you refer to in your article, which is 10 ft. in 
diameter and 10 ft. between supports and 3 in. thick. 
Then I think clearly the strip should be treated not as an 
independent beam, but as part of the larger beam with its 
neutral axis in the centre of the beam, for this reason, that 
before it could act as a separate beam it would have to 
shear through its connection with the adjacent parts of the 
circular beam, that is,to shear through two sections of plate 
120 in. long by 3 in. thick, taking the resistance as before at 
80,000 lb. This would require a pressure of 5000 lb. per 
inch on the strip, which is quite sufficient to prevent the 
strip acting as a separate and independent beam. In de- 
signing any part of a beam, if we make it strong enough to 
stand the shearing stresses and the bending moment it 
has to resist, and if we also see that the attachments to the 
other parts of the beam are sufficient to compel it to act 
as a part of the whole, we have in general exhausted all 
the postibilities of the case. I cannot at the moment of 
writing think of any case where we need do more. Up to 
now we have said nothing about pressure or resistance ab 
other parts of the beam, and, in my opinion, we need not 
concern ourselves with the pressure at other parts unless 
it can be shown that the pressure elsewhere either in- 
creases the strain or diminishes the resistance of the part 
under consideration. If the circular beam were subjected 
to a uniform radial pressure, such as produced by hydro- 
static pressure in a cylinder, it seems to me that bend- 
ing moments; extremely moderate in amount are balanced 
at all points, but this is not essential to the argument. 
What is most important is to realise that the resistance to 
bending of any part of a cylinder 120 in. in diameter and 
4 in. thick is more than 4000 times greater than a dis- 
connected strip of the same plate. 

You ask the question, What would happen if such 
& beam as the above were loaded with a weight of 
5 tons concentrated on 1 square inch of its surface? 
and you suggest that it would produce local bulg- 
ing. In this opinion I quite concur. It would not 
produce true bending of the beam as a whole, but it 
would produce a shear at the periphery of the square 


inch = 5 tons = 10 tons, which is probably near the 
4in. x} 
elastic limit of the resistance to shearing, and quite suffi- 
cient to produce visible bulging. If the load were con- 
centrated over a surface only + in. square, ib would pro- 
duce a shear of 40 tons per inch, and I believe would 
punch clean through the plate. I do not quite see the 
object of this question, and I do not think there is any 
difference of opinion between us. 
_ Up to this point I am not conscious of making a single 
innovation on the established principles of statics. I say, 
and no one will dispute it, that if a cylindrical shell sub- 
ject to internal pressure transmits any of its pressure to 
its ends, it is to that extent a beam, and the transmission 
of this stress must follow the universal law of beams, that 
18 to say, the pressure (if any is transmitted) must be 
transmitted by a series of shearing stresses, and must 
produce definite bending moments. So far I do not think 
any one will differ from me, as it is for this reason that 
the current opinion that no appreciable pressure on the 
shell of a cylinder can be transmitted to its ends has been 
universally accepted. For my own part, I accepted that 
opinion as an axiom for a period longer than I care tosay; 
bat it was not because I had deliberately investigated the 
reasons for and against the two possible alternative 
methods of estimating the resistance to bending of a longi- 
tudinal strip in a shell-plate, but because I never thought 
of but one of them, that is, the one which treats the 
strip as a separate part. 
There are two established principles with regard to the 
strength of cylinders subject to pressure. One is that the 
pressure in a cylinder is balanced almost wholly by cir- 


cumferential tension, and the second is that the circum- 
ferential tension is limited by the resistance of the longi- 
tudinal joints, or by the weakest part of the cylinder. Both 
of these principles are taught implicitly or explicitly by ali 
authorities on the subject, and are acted upon daily 
whenever a cylinder has to be designed. I found from a 
series of experiments that both of these principles cannot 
be right. In one cylinder, where the longitudinal joint 
was barely capable of resisting a pressure of 4 1b. to the 
inch, a pressure of 490 lb. was carried when the ends were 
fastened. Either a pressure of 490 lb. was transmitted 
to the ends, or else a ring was capable of balancing by 
circumferential tension about 1000 times more pressure 
than corresponded with the strength of the longitudinal 
joint. It is all very well for you to say that if two inter- 
pretations of an experiment are possible, one of which 
violates established principles and the other does not, 
we ought to choose the latter. This is perfectly true, 
but it does not apply to my case. Here is an experiment 
which violates one of two established principles. It is 
impossible that they can both be right, and we have to 
find which, if any, of them is right, and if wecan find any 
possible way of accounting for the results of the experi- 
ments which is in perfect harmony with still more funda- 
mental principles, we ought to accept that solution. 
The principle that the strength of a ring depends on the 
strength of its weakest part, is a direct deduction from 
one of the primary laws of mechanics, that action and re- 
action are equal and opposite. To assume the contrary 
involves the assumption that you could have a greater 
tension on a plate than it has power to resist. The prin- 
ciple that a cylindrical shell cannot transmit any pressure 
to its ends is a deduction (based upon a certain hypothesis) 
from the established laws of the strength of beams. It is 
much easier to believe that this law may be erroneous than 
the much simpler and more fundamental law of action and 
reaction, and it is still more probable that the assump- 
tions from which this particular case of the law of beams 
is deduced may be erroneous. 

The principle that the shell of a cylinder can transmit 
no appreciable pressure to its ends rests upon the assump- 
tion that any narrow strip of the shell-plate acts as an 
indepsndent beam. This is the assumption upon which 
we have estimated that a strip would only carry ;', |b. ina 
particular case, but we found that by estimating the same 
strip on another assumption, namely, that it formed a 
dependent part of the cylindrical beam, that it would 
stand a pressure of 42 lb., and would yield at the ends, 
instead of bulging at the centre. For these and other 
a priort reasons, I think we should rather suspect error 
in our process of deduction than in the fundamental laws 
of statics, and this is all that I do. 

Let us next consider how the above lines of argument 
apply to the experiments which prove that one of the two 
principles generally accepted as to strength of cylinders 
must be wrong. A cylinder 10 in. long by 10 in. in 
diameter by ,, in. thick, with a longitudinal joint of no 
strength, was tested with ends loose and ends fixed, and 
stood respectively 4 lb. to the inch and 240 lb, to the inch, 
bulging most at theends. It is absolutely certain that 
the difference between these pressures was transmitted to 
the ends by some kjnd of stresses. By the conditions of 
the experiment, it is certain that at the two ends there 
must have been a shearing stress approximately uni- 
formly distributed round the circumference of the circle. 
If the pressure was transmitted to the ends, as we know 
it must have been, it is demonstrable that the distribution 
of stress and of resistance must follow the law of beams. 
Estimating the pressure which could ba so transmitted, 
on the alternative principles given above, it will be seen 
that on one hypothesis the plate should have bulged ata 
pressure of less than 2 lb. to the inch; on the other 
hypothesis that it should yield at the ends under shearing 
stress ata pressure of 250 lb. I cannot say that 20,000 Ib. is 
the exact elastic limit of the resistance to shearing, but it 
is probably near it. The distribution of stress and resist- 
ance could not have been perfectly uniform, so that these 
results do not claim to be more than a rough approxima- 
tion, sufficiently near when the issue to be determined is 
whether the limit of pressure is 21b. or 250lb. The 
results of this experiment agree perfectly with all the 
accepted principles of mechanics, if it is admitted that 
the strips of the cylinder are subordinate members of the 
cylindrical beam. 

A cylinder of ——, the same dimensions, with a 
good longitudinal joint, would have stood just about the 
same pressure, that is to say, a pressurein the cylinder 
of 250 lb. would have been balanced by an evenly distri- 
buted circumferential tension of 20,000 lb. per inch. This 
coincidence results from the fact that length in this case 
equalled the diameter. And your suggestion was that as 
a circumferential tension of 20,000 1b. would balance this 
pressure, we may assume that it was so balanced. But 
this will not bear looking into. It is necessary for equili- 
brium that an evenly distributed pressure on the surface 
of a cylinder must be balanced by an evenly distributed 
tension throughout the shell-plate, and in a ring in whic 
the pressure is thus balanced there is no appreciable 
stressat the ends. In such a ring there would be no need 
for fastening the ends, the whole pressure would be 
balanced by the resistance of the shell to stretching ; but 
in this case the shell offered no appreciable resistance to 
stretching, ghe only source of resistance was the end 
fastenings. We know that nothing but a circumferential 
tension uniformly distributed along the length of the 
shell could balance the pressure ; we know that the shell 
was incompetent to resist this tension; we know that the 
pressure was transmitted to the ends; we knowit could not 
have been transmitted to a distance without producing 
bending moments and shearing stresses. And I take it that 
we have no alternative, without violating the known laws 
of mechanics, but in accepting in this particular case the 





solution which I have offered. 








As further experimental evidence, the cylinder was 
reduced to half its original length. Now had the pres- 
sure been limited by the resistance of the plate to cir- 
cumferential tension, the alteration of the length should 
make no difference to the pressure. But if the pressure 
was balanced by shearing stresses which vary directly as 
the length of the cylinder, the reduction of the cylinder 
to half its original length should enable it to stand twice 
the pressure. As a matter of fact, it did stand twice the 
pressure. You say that you do not see by what process 
of reasoning I arrived at the conclusion that the fact that 
the shorter cylinder stood twice the pressure of the longer 
one is evidence that the pressure was not balanced by 
circumferential tension. r fear that I must be a most 
unskilful writer if I have failed to make my meaning 
clear after all the scope you havegiven me. As you ask it, 
I must try once again. If the strength of a cylinder de- 
pends upon its resistance to circumferential tension, it 
must be independent of its length. But if it depends on 
the resistance to shearing at the ends, it must vary in- 
versely as the length. If two cylinders are alike in all 
respects but in lengths, which are as 2:1, and if the 
strengths are as 1: 2, ths conclusion seems fairly 
evident that the strengths follow the law which says that 
they should vary inversely a3 their length, and not the 
one which makes them constant for all lengths. 

From this point of view we have to choose between 
two alternative difficulties. On the one hand we may 
assume that the pressure on a ring can exceed the resist- 
ance of its joint, which violates one of the primary and 
fundamental laws of mechanics. On the other hand we 
have to admit that in the process of reasoning by which 
we have deduced the principle that the shell of a cylinder 
is incapable of transmitting pressure to its ende, we have 
made an assumption that does not turn out to be true 
when submitted to the test of experiment, and between 
these alternatives few will hesitate to accept the second 
rather than the first. ‘ 

I an, Sir, yours truly, 
J. C. SPENCE. 

56, Rishopsgate-streetb Within, E.C , Dec. 6, 1895. 

[Only one point in Mr. Spence’s letter requires further 
comment from us. He asserts thatif the strength of a cy- 
linder depends on its resistance to circumferential tension, 
it must be independent of its length. This is only true 
if the cylinder is a uniform one, which was not the case in 
his experiment, its circumferential strength being concen- 
trated in the virtual butt strips at the ends. The strength 
of these will be the same whatever the length of the cy- 
linder, and hence, if failure take places through their rup- 
ture, a short cylinder will be stronger than a long one, As 
a matter of fact, failure did not occur in this‘way, but by 
the bulging of the loose flap under the [-iron. The re- 
sistance of this, egain, is much greater in the case of a 
short shell than of a long one, The discussion on this 
subject has now, we think, been very thoroughly thrashed 
out. Mr. Spence has had, we trust he will admit, ample 
space to develop his views, whilst in our articles we have 
given an explanation of his experiments based upon the 
generally accepted facts of elasticity. It has, however, 
become apparent that we shall not convince Mr. Spence, 
whilst ib 1s equally obvious that that gentleman will not 
convince any engineer who js well acquainted with the 
principles of statics. There would thus seem little to be 
gained by a continuance of the controversy.—Enp. HE. ] 





DENIS PAPIN’S STEAMBOAT. 
To THE EpiToR OF ENGINEERING. 

S1r,—I believe I have come across the original plan of 
this boat. So far as I know, no illustration of itis known 
to exist, but if any readers of your paper are acquainted 
with particulars or pictures of the boat, may I ask them 
to come forward * X. 





AMERICAN RAILROADS.—The length of railroad in opera- 
tion in the United States at the close of June, 1894, was 
cflicially returned at 178,709 miles, showing an increase 
of 2447 miles as compared with the corresponding length 
of line at work at the close of June, 1893. The number 
of locomotives upon the railroads of the United S:ates at 
the close of June, 1894, was 35,492, as compared with 
34,788 at the close of June, 1893, showing an increase of 
704. The number of passenger cars was 33,018 and 32,911 
respectively. The number of freight cars was 1,205,169 
and 1,201,273 respectively. 





CoaL IN THE East Miptanps.—Great attention is 
being paid to the development of coal mining in the East 
Midlands. The Langwith district, in Derbyshire, is 
rapidly becoming a busy colliery centre. Three large 
collieries have been opened out since 1893. The Shire- 
brook Company has commenced operations at its new 
colliery near -& Mansfield and Warsop Railway, and 


h | about a mile from Shirebrook, The railway company is 


now constructing a siding so as to facilitate traffic ; several 
buildings are also in course of erection, and sinking 
operations are about to be proceeded with vigorously. 
At the Warsop Main Colliery coal is now being turned 
out ab the rate of 200 tons per day; extensive siding 
accommodation is being provided, as the ultimate output 
is expected to be upon a large ecale. Both shafts of the 
Creswell colliery, which belongs to the Bolsover Colliery 
Company, are now nearly 400 yards down, and it is ex- 
pected that coal will be reached in March. When all the 
new works, which are either in progress or are about to 
bs commenced, have been fully carried out, it is expected 
that 8000 tons of coal per day will be raised. The Mid- 
land, the Great Northern, the Manchester, Sheffield, and 
Lincolnshire, and the Lancashire, Derbyshire, and East 
Coast Railways will have access to all the new workings. 
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WESTINGHOUSE ELECTRO-PNEUMATIC SIGNALLING SYSTEM. 
(For Description, see opposite Page.) 
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THE WESTINGHOUSE ELECTRO-PNEU- 
MATIC SIGNALLING AND INTERLOCKING 


SYSTEM. 
By Avs. Kapteyn. 


Havine lately had an opportunity. whilst travelling in 
the United States, to study the Westinghouse electro- 
pneumatic — and interlocking system, I have 
put together the following description and notes in the 
expectation that they may be of use in making this system 
more widely known, as it so fully deserves. The capa- 
bilities and the flexibility of the system are very great, 
and there seems almost no difficulty imaginable which it 
would not be capable to surmount. The installations at 
Boston, St. Louis, and Chicago are real jewels of engi- 
neering skill and efficiency, and at some future time I 
hope to fully describe some of them. For the present it 
may be more useful to explain the principles which 
underlie the whole system, and the means of carrying 
them into effect. The system, as a whole, at first sight 
seems intricate until its governing —* are pro- 
perly understood ; it is, therefore, advisable to proceed 
step by step, and to avoid, as much as possible, the over- 
crowding of details. 

This system utilises compressed air as a motive power. 
The air is conveyed from a central station to the various 
signal-posts and points, each of which is provided with a 
motor containing a cylinder and piston controlled by 
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Fig .4. / 





instead of operating the various signals and points by 
means of levers, the electro-pneumatic system utilises 
compressed air as a motive power, which is controlled 
and put in motion by means of electric circuits emanating 
from the signal-box. In this way the manual labour in 
the signal-box has been reduced to a minimum, and points 
and signals can with the greatest ease be worked instan- 
taneously at any distance, so that it is always possible, 
with the electro-pneumatic system, to concentrate the 
—- of a large yard into one signal-box. 

Another application for which the electro-pneumatic 
system is specially fitted is, where the line is divided 
into a large number of short block sections, necessitating 
signal - boxes at very short intervals, such as usually 
obtains outside large termini or in busy manufacturing 
districts. In such cases one air plant suffices for several 
miles of line, thus considerably reducing the fixed cost 
per cabin. 

The apparatus in the signal-box is so contrived that the 
points are reversed by the first part of the movement of 
the corresponding point lever in the locking frame, and 
when the point movement is complete, but not before 
then, a return current from the point unlocks the point- 
lever in the signal-box, so that the signalman can only 
then complete its movement; and until this is done the 
levers operating signals in connection with those particu- 
lar points cannot be actuated, This is a safeguard of 
extreme importance, and exists in no other system in such 












































valves, which are actuated by electric currents controlled 
from the signal-box. : : 

The system is particularly suitable for important 
stations, where the number of lines is greatly increased 
to suit the requirements of the traffic, and where a great 
many train movements have to be carried out simulta- 
neously. One has only to look at the approaches of a 
large terminal station in one of the large cities of Europe, 
into which several different railway companies run their 
trains over numerous lines of rails, connected amongst 
each other and to side tracks and goods yards, passing 
over swing-bridges, &c., to understand that the proper 
signalling of all the desired train movements is a matter 
of great difficulty and intricacy. To work such a station- 
yard by men placed at the different signal-posts and 
points would lead to the greatest confusion, danger, and 
delay, and is therefore out of the question. The system 
hitherto generally adopted consists in remmern | @ signal- 
box from which all the signals and points in the station- 
yard can be moved mechanically by means of levers, rods, 
&c.; and in order that no signals may be given before 
the corresponding points are in their proper positions, the 
two are connected, or, as it is called, interlocked, in a 
suitable manner. There is, however, a limit to the dis- 
tance at which points and signals, and especially the 
former, can be safely worked by mechanical means from 
one signal-box, so that in large stations it is often neces- 
sary to use two or more boxes, the levers in each of which 
are interlocked with those at the other boxes either 
directly by electrical or mechanical means, or indirectly 
by means of what sre known as “ block” instruments. 
In addition to this, the force required to move the levers 
is very great, and one of the chief merits of the electro- 
pneumatic system lies in the relief which it brings to the 
muscular exertions of the signalmen. For this purpose, 








a complete manner. The signal lever in the signal-box 
therefore cannot be moved until its correspondivg points 
are in their proper position. 

Tb will be easily understood that this indication current 
can be led through any number of point motors, so as to 
hold the signal lever or levers locked until they are all in 
their proper positions. 

The signal operating mechanism, which I describe 
more core | further on, consists of a cylinder with piston, 
connecte 
The arrangements are such that the electric current, by 
means of an electro-magnet, opens a small inlet valve, 
and closes a small exhaust valve, thus admitting air to 
the cylinder of the apparatus, and moving the signal arm. 
Breaking the circuit reverses the position of these small 
valves, letting the air escape and allowing the counter- 
weight to return the piston and the signal to its normal 
position. 

The point operating mechanism, which is also more fully 
described later on, consists of a cylinder and piston moved 
by compressed air in both directions, according to the 
position of a slide valve. This slide valve is moved in 
either direction by separate pistons actuated by com- 
pressed air, admitted and exhausted in a manner some- 
what similar to that in the signal movement, viz.: by 
electro-magnets which open and close small inlet and 
exhaust valves. A third electro-magnet is added to 
actuate an air piston which locks the slide valve, and 
consequently the points, in a definite position. In this 
way the points can be placed in the two extreme positions 
and be locked there. 

The apparatus in the signal-box consists substantially 
of a series of small levers, some actuating points, and 
other signals, &c. The signal levers are capable of 








movement to the right or left, and in each position they 


may actuate one or more signals, thus allowing the num- 
ber of levers to be considerably reduced. Each lever, 
according to its position, joins up or disconnects the 
various electric circuits referred to, and until all the 
necessary levers are in their proper positions the circuits 
in connection with the last lever are not established. 
Furthermore, all such levers as may require it, actuate or 
are controlled by suitable mechanical interlocking, so that 
conflicting levers cannot occupy opposing positions at the 
same time. By this means it is impossible for the signal- 
man to move any lever wrongly. 

The second application of the electro-pneumatic system 
consists in working the block system automatically. 
Each signal of the standard semaphore type is provided 
with a Sane air motor as already mentioned, and it 
is controlled by an electric circuit conveyed through the 
rails, and arranged in such a way that the train itself, by 
making a short circuit between the two rails, causes the 
compressed air motor on the signal post to come into 
— or to cease to come into operation, and thus 
the signals are automatically put ei ther to ‘‘ Danger ” or 
‘*Clear,” as may be desired. The usefulness of such a 
system becomes at once apparent by noting that a wagon, 
standing foul of the line, makes a short circuit and puts 
the signal behind to danger. A broken rail also puts the 
signal to danger, and in case of distress a guard may at 
once set the signals behind to danger by placing an iron 
bar across the rails, &c, 
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to the signal arm and worked by air pressure. | 


The electro pneumatic block system is, of course, much 

| cheaper than the ordinary mechanical system, as the cost 

of signal-boxes, together with the wages of the signalmen, 

| and the cost of maintaining the cabins, is thereby entirely 
|obviated. 

After having given this general explanation of the 
principles underlying the features of the electro-pneumatic 
system, I will now pr to enter into a few detaile. 
I have for that purpose composed three drawings, of 
which the first (Fig. 1, page 64) shows the compressing and 
cooling plant necessary for an installation; while the 
second and third (Figs. 2 and 3), show two levers of an 
interlocking frame, also the circuits and necessary move- 
ments for working one pair of points, one main line signal, 
and one dwarf signal. 

Compressing and Cooling Plant (Fig. 1).—The com- 
pressor for producing compressed air may be of any suit- 
able description, and may be actuated by steam or driven 
by belt power, but it is important that the air should be 
dried as much as possible before it is admitted to the 
main air pipe, which —- the mobive power sometimes 
to considerable distances. For this purpose the air from 
the compressor first enters a drip tank, where a first 
deposit of moisture is made, and next passes through a 








cooling coil, which is generally placed outside against the 
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wall of the engine-house, so as to condense any further 
moisture it may contain. After leaving this coil the air is 
accumulated in a main reservoir, which again is connected 
to the main air pips. The main air pipe is laid along the 
road, and branches off to various parts of the station yard, 
supplying the signal and point motors with the necessary 
motive power. At each signal post and point motor the 
air accumulates in an auxiliary reservoir, where a last 
deposit of moisture is made, thus insuring that the air 
arrives at the motor in a perfectly dry condition. 

General Plan.—The views, Figs. 2 and 3, page 64, show 
the installations and connections necessary for the opera- 
tion of two signals and one set of points. An endeavour has 
been made to bring out every parb with the greatest clear- 
ness, in order to explain its relation to other parts. The 
locking frame which is placed in the signal-box is shown 
at the right top corner of Fig. 3, and has been sketched 
in perspective, whilst some of its parts have, for clearness’ 
sake, been shifted to a convenient position. 

Fig. 2 gives adiagram of the roads. A B is the main 
line, and at 2, points are placed, giving access to the 
siding C. At A, a signal 1’ is placed, and at the points 
2 a dwarf signal 1". 

Oa the remainder of the engraving these same objects 
are found, marked in the same way. 

The main air pipe h, at the bottom of Fig. 3, receives 
its supply from the compressing station described above. 
Branch pipes c, d, and & lead this air to auxiliary reser- 
voirs f, m, and n, placed near the signal posts and 
points, which collect any moisture possibly remaining in 
the air. 

From these reservoirs the air is led through j-in. pipes 
to the signal and point motors, of which, for greater c'ear- 
ness, enlarged views are given in l’igs. 4 and 5, page 65. 

Signal Motor.—Air pressure from the main pipe enters 
through the connection A, Fig. 5, and passes through 
passage T to the interior chamber C. This chamber con- 
tains avalve S P, held closed by a spiral spring, and the 
spindle of this valve is prolonged upwards and inserted 
in the spindle F of the armature B. The lower part of 
this spindle F is formed into a conical seat to act as an 
exhaust valve. As soon as a current, sent out from the 
signal-box, passes through the coil of the electro-magnet 
M, the armature B is attracted and brought down. ‘The 
spindle I° then closes the exhaust passage and pushes the 
spindle S P off its seat, thus admitting compressed air 
through the pas:age I, to the space above the main 
piston P, which is thereby thrust down, putting the signal 
to ‘* Clear.” 

When the electric circuit is again interrupted, the 
armature B is released and pushed upwards by the spiral 
spring surrounding the spindle valve S P ; the admission 
of air to the cylinder S C is thereby cut off and the 
exhaust passage opened, thus allowing the air above the 
piston P to escape through the port H, and the piston is 
then raised by the action of a counterweight, putting the 
signal to ‘‘ Ding:r.” 

The point motor is operated in a somewhat similar 
way, with this difference: that the air piston, which 
moves the points, is not returned by a counterweight, 
but by air pressure acting on the opposite side of it. 

Point Motor.—Air from the main pipe passes through a 
branch pipe into an auxiliary reservoir, which is con- 
nected by a j-in. pips to the central chamber A of the 
point motor, consisting of a cylinder and piston, moved 
by compressed air in both directions, according to the 
position of its slide valve, The details are as follows (see 
Fig. 4): 

A—Point Cylinder.—The chamber A receives air pres- 
sure from the main pipe, and the slide valve S controls 
the ports C and D, admitting the air to the cylinder, 
whilst the port E leads to the exhaust. In the position 
shown, air has been admitted to the right side of the 
piston T, moving it to the end of its stroke on the left, 
thus placing the points, connected to the rod, in their 
normal position. Oa each side of the slide valve chamber 
are placed small cylinders V N and V R with pistons K 
and K', of which the rods pass through stutting-boxes 
and bear against the slide valve. A passage, not shown 
in the enlarged cut but represented in the general 
drawing, connects the slide valve chamber A with the 
passage H{ leading into the pin-valve chamber G, and, 
therefore, the latter always contains compressed air. 
This chamber G surrounds a small spindle valve P N, of 
which the prolongation bears against the spindle F of the 
armature of magnet M N. The lower end of this arma- 
ture spindle acts as an exhaust valve. 

The magnet M R, on the left side, is of precisely 
similar construction, but the electric circuits are so 
arranged that when the one magnet is magnetised the 
other is demagnetired. 

In the position shown the magnet M N is magnetised, 
and consequently air from thechamber G has been admitted 
to the space I pushing the piston K with the slide valve 
S into the position shown, and tus admitting air from 
the chamber A through port D into the right end of the 
main cylinder and placing the piston T and the points 
into their normal position. If now it were desired to 
reverse the position of the points, the signalman in the 
box has simply to move a lever. This movement changes 
the electric circuits, thereby magnetising the magnet 
M R, and demagnetising the magnet M N. The slide 
valve S is then pushed over to the right, and air is 
admitted through port C to the left-hand side of the 
main piston T, whereas the air on the other side escapes 
through port D, the cavity in the slide valve S, and the 
exhaust port E. 

In order to prevent an accidental displacement of the 
slide valve S a locking pin Q is provided, engaging in 
recesses cut into the back of the slide valve 8S. This 


Air from the central chamber A finds its way through 
a small port under the piston M, and passes through 

a small hole in the piston into the cylinder N, thus 
equalising the pressure on both sides of the piston. The 
spring W then pushes the piston M down and brings the 
locking pin ( into one of the recesses in the back of the 
slide valve S. When it is desired to release the slide 
valve, the magnet M L is excited by an electric current 
from the signal-box; its armature is attracted and an 
exhaust valve P L is opened. The exhaust port being 
larger than the hole in the piston M, the excess of 
pressure on the underside of the piston will force the latter 
up, thereby releasing the slide valve S. As soon as the 
magnet M L is demagnetised, the exhaust valve P L is 
closed, and the pressure equalises again on both sides of 
the piston M, thus allowing the spring W to bring the 
piston down, engaging the locking pin again into the 
recess of the slide valve. 

To facilitate the understanding of the operation of the 
point motor, I shall designate the right-hand magneb 
M N as the normal magnet, as it holds the points in the 
position of the main line clear; the left-hand magnet 
M R will be called the reversing magnet, as it is the one 
employed in setting the pointsfor thesiding. The middle 
magnet M L will be called the lock magnet. 

B—Indication Bcr.—In examining the mechanism for 
moving the points, as shown on Fig. 3, an indication 
box I will be seen, containing an electric switch, which is 
opsrated by the movement of the sliding bar Y during the 
last 4 in. of its stroke. As soon as—and not before—the 
points are in their new position and locked, an electric 
circuit I N or I Ris completed by the switch in box I, 
and an indicating current iz sent to the apparatus in the 
signal- box, annouacing to the signalman that the 
work at the points has been duly performed. As long as 
he has not received this indication he is prevented by a 
latch N? or R? from completing the stroke of his point 
lever, and therefore he is unable, on account of ths 
mechanical locking, to lower any conflicting signal until 
the points are properly set and locked. 

C.—Facing Point Lock and Detector.—The sliding bar 
Y works the points as shown, and its end is connected by 
suitable cranks to either inside, Y', or outside, Y°, lock- 
bars for facing points. Further, it not only detects and 
locks both tongues of the points by plungers U' U? enter- 
ing the detector bars Z Z, but the jaw X is of sucha 
shape as to firmly lock the points in either position. 

D.—Trailable Points —The point motor may be so 
modified as to allow of the points being run through in a 
trailing direction in safety and without breaking or 
damaging any parts of the apparatus, es the air acts as a 
cushion and also replaces the points into their original 
position after they have been trailed through. If required, 
a special detector may b3 added, to advise the signalman 
that the points have been run througb, and, should this 
be the case, that they have not returned to their normal 
position. 

Locking Frame and Apparatus in the Signal-Box.—The 
machine in the signal-box consists of a table, on which 
phosphor-bronze coatact strips are placed, connected by 
wires to the various terminals of the signal and point 
motors. These various circuits are shown by different 
lines +o as to more easily follow their course, 

Above the table are placed horizontal rollers of ebonite, 
provided with contact strips, so as to establish the neces- 
sary connections between the parts of the contact strips 
placed on the table. I have shown two of these rollers, 
which can be rotated by levers 1 and 2, 

Lever 1 operates the signals 1" and 1x. Laver 2 
operates the points 2, It will thus be understood that, 
by rotating these levers, certain electric circuits are closed 
and interrupted, operating the small pin valves in the 
signal and point motors as before described, and that, by 
these means, signals and points can be operated at any 
distance from the signal-box. 

I shall now enter into some more details of this 
ingenious mechanism, to show how the interlocking is 
carried out, and how the exact position of the signals and 
points is automatically repeated in the signal. box. 

It was a matter of some difficulty to show in the general 
drawing the op2rations of the electric locking device, but 
it will be noticed that the horizontal ebonite roller B 
carries a peculiarly shap2d quadrant D, in which latches 
N2 and R* move. These latches are worked by electro- 
magnets N! and R', which are energised by the point- 
indication circuits, and they serve to prevent the lever 2 
from completing its stroke until the points have duly 
responded to the earlier movement of this lever. The 
construction of the electro-magnets is showa in electro- 
magnet K', belonging to the latch of the signal lever. 
After these various explanations, I will now shortly 
review the operations necessary for changing the position 
of the points from normal to reversed, and then set the 
dwarf-signal 1" to clear for the siding C (see Fig. 2). 
Point Lever 2 (Normal to Reversed).—The first move- 
ment of the lever 2 from left to right locks mechanically 
the conflicting signal-lever 1, and completes the lock- 
circuit L C at L, excites the lock magnet M L of the 
point motor, which then releases the locking-pin of the 
slide valve. 

A further movement of the lever 2 discharges the normal 
magnet M N of the point motor by breaking the circuit 
N Cat N, and excites the reversing magnet M R by com- 
sy the circuit R C at R, thus causing the main piston 
to go over to its reversed position and to unlock, 
reverse, and relock the points themselves. 
At this point of the lever’s motion (when it is just 
past the vertical, called the half-reversed, position) it is 
arrested for half a second by a stop, until the points have 
been moved to their new position and are locked, when 
the circuit I R is completed by the switch in the indica- 





locking pin is really the piston-rod of a piston M, moving 
in a cylinder N and controlled by a valve operated by the 
third electromagnet M L. It works as follows : 





tion box I. The electric current then excites the magnet 


As soon as this indication current has thus unlocked 
lever 2, its stroke can be completed, and this not only 
releases the mechanical lock a signal lever 1" (or any 
other levers dependent on the reversed position of the 
point lever), but it also breaks the lock magnet circuit 
L C, and therefore relocks the slide valve of the point 
motor in its new position. 

The final movement of the lever 2 has also thrown over 
the circuit changer C, placed in front of the quadrant D. 

The points being thrown over into the reversed position 
—that is, ready for the siding C—the signal lever 1 is 
released by the mechanical locking to move to the right, 
but the left-hand movement, belonging to the main signal 
1, is locked. 

When the signal lever latch is withdrawn from the 
normal stop, the indication circuit I S is completed at 
the circuit-breaker H. This excites the electrc-magnet 
K’, and the locking latch K? is depressed so as to clear 
the projections K* on the quadrant K4, 

The movement of lever 1 to the right completes the 
circuit K R; the magnet M of the dwarf-signal is 
thereby excited, and air enters the cylinder S C above 
the piston. The piston being in a fixed position, the 
cylinder itself is lifted and the signal 1" for the siding C 
is set to ‘‘ Clear.” 

As soon as the signal arm is lowered, the indication 
circuit I S is broken at C B, allowing the latch K? to rise 
behind the locking projection on the quadrant. 

I will now follow the operations necessary for rc- 
turning the points to their normal position, and after 
that clear the signal I". 

Point Lever 2 (Reversed to Normal).—The dwarf - signal 
I" is first raised by returning lever 1 to its half-normal 
stop. This breaks the circuit K R, and discharges the 
electro-magnet M, which causes the air pressure to 
exhaust from the cylinder S C. The signal 1* then 
returns to ‘‘ Danger,” thereby again closing the indication 
circuit 1S at C B. This excites the electro-magnet K/', 
and the end of latch K? is depressed so as to clear the 
locking projection K* on the quadrant K+. The move- 
ment of the signal lever 1 to the normal position could 
not therefore be completed before the signal has actually 
gone to the “‘ Danger” position, and has depressed the 
latch K? as described. As soonas this indication arrives, 
lever 1 is brought into its normal pcsition, and point-lever 
2 is thereby released. The points can therefore now be 
brought bach to normal in the same way as they were 
reversed. The first movement of lever 2 unlocks the 
slide-valve in the point motor, and then closes the circuit 
N C of the normal magnet M N, whilst the circuit R C 
of the reversing magnet M Ris broken. The piston T, 
therefore, goes back to the normal position, and in so 
doing unlocks the points, puts them to normal, and 
relocks them. As soon as this movement is completed, 
the indication circuit I N releases lever 2 in the cabin, it 
can then be moved to its normal position ; and, in doing 
so, releases the mechanical lock of the signal-lever 1. 
This lever 1 can then be moved to the left only, which 
movement completes the circuit K L at K*, excites the 
magnet M of the main sigaal motor 1", and consequently 
the signal is set to ‘* Clear.” 

Working Model of the Roads.—Ib will be noticed that 
the quadrant D strikes io its two end positions against 
the lever G, which works a model of the roads placed in 
front of the signalman. The signalman therefore has 
always before him an exact replica of the state of the 
roads under his control, and has not to trust to memory 
or to examine the position of his levers in order to arrive 
at the position of all his points. 

Batteries. —The batteries employed are usually storage 
calls. As so many railway companies now run electric 
light installations the electric energy may be obtained 
from these, or from a small dynamo run off the same 
power as is utilised for driving the air-compressing plant. 
As a rule, eight storage cells will be found sufficient to 
work a)l the signals, points, and indication circuits. 
Duplicate sets of batteries are usually supplied, so that 
one may be switched in should the other fail. 

To show the extent to which this system has already 
been adopted in the United States, I here add a list of 
the various applications. 


List of Pneumatically Worked Levers in Cabins in U.S.A. 
Pneumatic frames require only about half (or a little 
more) the number of levers necessary for a mechanical 
frame. 
Norr.—The earlier pneumatic installations were con- 
trolled by hydraulic instead of electric means. 
No. of Levers. 

Hy dro- Electro- 
Pneumatic. Pneumatic, 
Boston and Maine: 

1894. Boston Terminus, Cause- 
et on ee 119 
(118 signals and 187 points 
Bs, movable frogs.) 
1894. Prison Point ie ee 83 
Chicago, Burlington, and Quincy : 
1891. California-avenue, Chicago 23 





R' which depresses the latch R? clear of the projection R‘. 





+ Western ,, ey ll 
Chicago and Northern Pacijic: 
1891. Chicago Terminus -< ... 47 
3, Chicago Drawbridge __... 35 
Chicago and North Western: 
1893. Chicago Terminus = 83 
»,  Green-street a - 11 
», Ada-street ... ns oe 11 
,, Ashland-avenue ... S 11 
»,  Sacramento-avenue So 35 
s» West 40th-street ... oo 35 
», Carpenter-street ... as 17 
» Deering... ak _ 23 
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No. of Levers. 
Hydro- Electro- 
Paoevumatic. Poeumatic. 
New York Central and Hudson River: 


1891. Mott Haven, Cabin A ... 
1893. Mott Haven Junction, 
Cabin 2 .. Ss see 11 
1891. Mott Haven Yard, CabinC 7 
1895. Mott Haven Junction, 
Cabin B ... oi ae 23 
(To replace hydro-pneumatic 
put in in 1891.) 
1891. Melrose, Cabin D ... hs 7 
‘ Bedford Park, Cabin E ... 7 
1892. Woodlawn, Cabin F 11 
Pennsylvania - 
1891, Jersey City, Cabin1 ... 7 
” 9 ” ” 2 ore 35 
a “e ie ee 23 
1893. Philadelphia 17th-street ... 71 
= +5 2ist-street ... 35 
1895. ee 32nd-street... 2¢ 
- er 30th-street ... 23 
= :» Powelton-avenue 59 
1891. Altoona, 12th-street he iv 
ss + D1. Cabin _... 7 
1892. Stewart wi ae 11 
» Brinton... 17 
1884, Wilkinsburg = wes 23 
», Hast Liberty i oa 23 
1888. Pittsburg, 17th street 47 
14th-street 47 


3%” ” 
Philadelpria and Reading: 
1893. Philadelphia Terminus ... 71 


Southern Pacific: 


1885. Oakland, Cabin 1 47 
” ” ” 2 ° 23 
ss a as a 
1888. Barkeley ... bee ss 23 
1884. Bound Brook, N.J. 5 5 


(First machine put in.) _ 
90. Kansas City, Union Dépot 71 


1893. Stewart-avenue, Chicago 107 
1894. St. Louis, Union Station 131 

1884, Valparaiso, Indiana aes PLE 
1892, St. C’air Tunnel, east end 5 
5 - mt west end 5 
452 1224 








AERIAL NAVIGATION. 
By Lieutenant B. BapEN-PowEg.u. 
On a New Principle of Aérial Navigation.* 

Ir has been the constant desire of inventors to devise 
some means by which we may be able to navigate the 
atmosphere. Wings, vertical screws, aéroplanes, have all 
had their advocates, and great hopes were aroused in the 
balloon. Many proposals were made for steering this 
atrial buoy, and sails and rudders were applied to the 
apparatus, until scientists pointed out that these could be 
ot no avail on any apparatus which floated in and with 
one medium. Yet it is this very principle which I wish 
to advocate, and to state broadly a method by which I 
believe we might sail through the air, which depends 
upon three well-established facts. First, a kite retained 
by a string will ascend when a wind is pressing on its 
under surface, and will raise a considerable weight. 
Secondly, in the absence of wind, the same effect may be 
produced by drawing along the kite through still air. I 
have myself been lifted by a large kite under such cir- 
cumstances, Thirdly, by balloon ascents, observations on 
clouds, mountain records, and especially observations on 
high places as the Eiffel Tower, it has been found that 
the wind almost invariably increases in velocity the 
higher we get, so that the currents of air 1000 ft. up blow 
about three times as fast as thosa below. Continuing 
these three principles, two kites connected by a long 
string, so arranged that one floats in a current of air 
blowing at a different rate (or different direction) from 
that in which the other floats, there will be a reciprocal 
action, the kite in the lower medium being supported by 
being drawn along by the kite in the higher strata, which 
in its turn is kept aloft by being retarded by the other. 

A kite of 1000 square feat area is capable of supporting 
aman in a breez? of 10 miles an hour, or when being 
towed at that rate through calm air. If the wind near 
the surface of the earth be blowing at this rate (rather 
below the average), it will usually be travelling at 30 
miles per hour at an elevation of 1000 ft. 

‘With two such kites connected together by a long rope, 
with a car attached to the rope near the lower kite, if the 
lower one be drawn along 10 miles an hour fastar than the 
wind, it will --¢ a man, and travel at a rate of 20 
miles an hour. But if the upper kite travel at this rate 
it will be retarded to an extent of 10 miles an hour, and 
hence the whole apparatus will float along with the wind. 
In this way we might make a light apparatus for navigat- 
ing the air. The extent to which it might be steered out 
of the wind’s course, practice alone can determine, but 
even if this ba not much, we still should have an air-ship 
possessing very many advantages over a balloon, and to 
ko propelling agents could be much more easily ap- 
plied. 





Russian Locomotive Buitpinc.—The Alexandrowski 
Works are now equipped with sufficient tools to enable 
them to turn out 80 locomotives annually. 





* Abstract of paper read bafore Section G of ‘the 
British Association, Ipswich Meeting. 





INDUSTRIAL NOTES. 

Iris mest regrettable to have to announce that the 
labour dispute at Belfast and on the Clyde has 
entered upon the new year unsettled. It was hoped 
that something would have been done during last 
week to terminate the struggle, so that the men might 
finish up the holidays and the labour war at the same 
time. There were rumours of efforts to bring about a 
settlement, and circumstantial accounts were in cir- 
culation as to the visit of the chairman of the Engi- 
neers’ council to Belfast, with the view to a settlement. 
These rumours were unfounded. Mr. Sellicks did go 
to Glasgow, but not on such a mission ; he went rather 
to lend a hand to the Glasgow officials of the union in 
their work, and probably to see how matters were 
being managed. But, according to his own state- 
ment, he was not charged with a message of peace, 
and had no power to negotiate, but was able to de- 
clare that the employers must offer better terms 
before the men could return to work, however long 
the dispute might last. That the union is financially 
strong is admitted; it is the one union which a pro- 
minent new leader declared to be “beastly rich,” an 
expression which is strong, but not elegant; but in 
a labour war the mere power of holding out is not 
the be-all and end-all of policy. It is really 
difficult to see where the hitch comes in. The 
terms offered are so near to those demanded that it is 
evident that the matter is a trial of strength. It ma 
be that there is more than appears on the surface, but 
the prolongation of the dispute is a waste of energy 
and of means, and its effects may prove very disastrous 
to labour as well as to capital and trade. The full 
measure of the disaster cannot be estimated until the 
dispute is over, but the cost is very great weekly, and 
the losses are enormously greater. 

A new departure was announced for the Ne 
week in the new year, after the Scotch holidays ha 
terminated, namely, that the yards and workshops 
would be opened to non-union men, and all others who 
liked to avail themselves of the opportunity of returning 
to work. Doubtless the visit of Mr. Sellicks to Glasgow 
had something to do with that policy. The engineers 
believe that it will fail, and that but few men will 
present themselves for engagement. It is possible that 
the Free Labour Association will strive to fill up some 
of the places; but the pickets will be on the look- 
out, and will be empowered to offer terms to prevent 
the acceptance of situations There is also a possi- 
bility of some legal points arising, for the Glasgow 
Local Act has rather stringent powers as to loitering 
about, and street obstruction. But all is speculation 
as to the result of opening the shops until the experi- 
ment has been tried for a week at least. Of course the 
lock-out will end with the opening of the yards and 
workshops ; the dispute will then resolve itself entirely 
into a strike, and a strike against the terms recently 
offered by the employers at the conference presided over 
by Lord James. The situation will to this extent be 
changed. Another grave question has been discussed, 
namely, whether the employers on the east coast will 
take part in the dispute by locking out their men. This 
is not regarded as probable. Trade on the east coast is 
good, 8? good, it seems, that a sufficient supply of men 
is barely obtainable. It would bearisky thing to stop 
that trade because of a dispute on the Clyde. But the 
very rumours of the possibility of such a contingency 
tend to unsettle trade, and will make it more awkward 
for industry. The political complications are bad 
enough, but foreign complications combined with 
industrial warfare are infinitely worse. Thus the year 
1896 has commenced under a cloud, and the outlook, 
which appeared so favourable a few weeks ago, is 
changed into one of doubt and perplexity. It is to 
be hoped that the silver lining will speedily appear, 
and that the current year will be as prosperous as was 
hoped. 





Notwithstanding the increased activity in the iron 
and steel industries, the last accountants’ certificate 
leaves the rates of wages the same under the sliding 
scale of the Midland Wages Board, namely, 7s. 3d. 
per ton for puddling, and millmen’s wages in propor- 
tion, up to the first Saturday in February next. The 
board is preparing a scheme for ‘‘ the consolidation of 
local ee od eo as to bring about uniformity in this 
respect. The application of the enginemen, cranemen, 
and others to join the board in a corporate capacity 
was not entertained, as they were represented by 
the several works on the board. A formal decision 
has been given in cases of puddling with slack ; if a 
mixture of small coal and coal-dust is used, the usual 
6d. per ton extra is to b3 paid. Under the North of 
England Board of Conciliation and Arbitration there is 
no further advance in the rates of wages. The recom- 
mendations of the committee appointed to consider the 
complaints at the Tudhoe Iron Works have been pre- 
sented to the board and adopted as the decision of the 
standing committee in the case. Several local disputes 
were considered by the standing committee at the last 
meeting, some of which were settled ; others are to be 





reported upon. The Journal for January contains a lot 








of correspondence in connection with the ‘‘ Barrow 
case,” but nothing further has occurred, or can occur 
until the manager returns from America. The value 
of the correspondence consists in the circumstance 
that all the facts are being sifted by those in a position 
to know. This is done without acrimony, as becomes 
members of a board so influential as the North of 
England Conciliation Board, and it shows the value of 
such a tribunal when cases of dispute arise. What 
the operatives are anxious to prove is that the stoppage 
at Barrow was not caused by a hese dispute, but by 
other causes, and they seem to make out astrong case. 





The death of Mr. James Capper has removed from 
the ranks of labour one of the old representatives of 
the older unionism, one whose name was a household 
word in the Midland districts, and also in connection 
with the Iron and Steel Workers’ Association. Mr. 
Capper was one of John Kane’s colleagues and 
pupils. He took part in organising the iron and 
steel workers at a time when the men were regarded 
as the most hot-headed and quarrelsome workmen 
in the kingdom, and when the disputes in which they 
a seldom ended without an appeal to the 
military forces, and sometimes involved loss of life. 
Under Mr. Kane these men were organised, and under 
him also was established the North of England Con- 
ciliation and Arbitration Board, and, in conjunction 
with Mr. James Capper, the Midland Wages Board, of 


Y | which the latter became the operatives’ secretary. Mr. 


Capper had to work under great disadvantages. The 
employers at first were even more prejudiced than the 
men, which is saying a good deal. But the board was 
established, and Mr. Capper won the respect of the 
employers and retained the confidence of the men. 
There were times when there was some danger of his 
losing that confidence, when the men demanded release 
from the board. But their agent was firm. He de- 
fended the employers when they were in the right just 
as powerfully as he advocated the rights of the men. 
The strain at last broke down his health, and he had 
to retire. The board continued to support their late 
colleague, so that he was not left to starve or end his 
days in a workhouse. His fearlessness, his honesty, 
his activity, won for him a place in the affections of 
the men, and secured for him the respect of the em- 
ployers. He was of the old school, unselfish, straight- 
forward, and brave in danger; he faced a howling 
meeting of his paymasters, the workmen, with as 
little fear as he did the firm and unbending attitude of 
employers, and he secured the confidence of all. 





The Home Office delayed until the last minute the ' 
promulgation of the regulations under the Factory Act 
of last year, but the memorandum and special notice 
was posted atall stations and post-offices on New 
Year’s Day. Why there should have been delay is 
inconceivable. The Act was passed in July, and the 
sooner employers and workpeople were made acquainted 
with any special rules the better. The notices have 
reference mainly to outside workers; the places in 
which they work have to be registered. Special pro- 
visions apply to cases where the work is given out, in 
the event of infectious diseases. These apply in all 
instances, whether the work is given out from a 
factory, or workshop, or even a private house, if the 
work is to be done at home. For many years our only 
protection in the case of clothing was by the rules and 
action of the Tailors’ Union. That union bore the cost 
of the man’s illness, if a member, rather than that he 
should run the risk of injuring the health of the pur- 
chaser of the clothing. There are special provisions in 
the new Act in cases of accident, fencing machinery, &c., 
all of which, or most of which, apply where men only 
are engaged, as well as where women, young persons, 
and children are employed. In so far as health and 
safety are concerned, the new Act, and the regula- 
tions thereunder, will do much to secure healthful 
conditions, and prevent accidents which are avoidable. 
The abstracts of the provisions of the several Acts in 
force are admirably done, and there is, indeed, great 
necessity for such abstracts. There are no fewer than 
ten of such relating to textile and non-textile factories ; 
to workshops, whitelead, lead works, print and dye 
works, steam laundries, hand laundries, docks, wharves, 
&c., to buildings in course of construction, and to 
domestic factories and workshops. It is time that the 
whole law was consolidated, and thereby simplified. 
Laws relating to labour and to the regulation of industry © 
ought to be simple, concise, handy, and easily to be 
understood by all whom they concern. 





The capture of the London Trades Council by 
the New Unionists and Socialists has developed 
another phase. At the last delegate meeting the 
council decided to ‘‘go in for the municipalisation 
of the River Thames and its traffic,” the same to be 
under the London County Council. In the first place, 
the London County Council is nota municipality. It is 
not under the municipal law ; the Municipal Corpora- 
tions Act does not apply That is a misfortune, per- 
haps, for London. that as it may, the fact remains 
that the Act which governs all the great municipalities 
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of the kingdom does not govern the metropolis, but 
only such small provisions as were incorporated 
in the Local Government Act by which London is 
governed, But the real question, from an industrial 
point of view, is not whether it is a right thing to 
give to municipalities the control over traftic by land 
and river, but whether it is wise on the part of trade 
unions to throw in their lot with a section of a political 
party and bear the brunt of a political movement 
about which there is great diversity of opinion, In 
proportion as trade unions become mere political propa- 
gandist bodies, so do their functions as industrial 
organisations dwindle and disappear. It is an imita- 
tion of the Continental system, without the pressure of 
necessity which exists in France, Germany, and else- 
where. There is also the danger of the unions drift- 
ing into the follies of Tammany, a course so often 
condemned in this country. The leaders will be in 
danger of being accused of being bought, and pos- 
sibly with some show of reason, as matters develop. 
Nearly all the scandals of the last quarter of a cen- 
tury in connection with labour organisations have 
arisen out of action taken in connection with political 
movements, about which there are as strong dif- 
ferences of opinion amongst workmen as there are in 
middle-class life. 





The holidays were duly kept in the Lancashire dis- 
tricts, and therefore there is little to report in the 
nature of change of conditions. Very little was 
done subsequently up to the close of last week, 
either in the engineering branches of industry or in 
the iron and steel trades. The business done in crude 
and finished material has been but small, comparatively 
speaking. The weight of work on hand is considerable 
in nearly all branches of engineering, and it only re- 
quires peace abroad and industrial peace at home to 
make the year one of prosperity. There is, of course, 
some anxiety with respect to foreign relations, and 
recent events have had some influence ; but it is re- 
marked how little trade has really been disturbed by 
the events in America and Venezuela, in Turkey, and 
in the Transvaal. These slight effects upon prices and 
orders are generally regarded as evidence of the sound 
and healthy condition of trade generally, and give 
hopeful indication of increased activity at an early 
date. The shipbuilding dispute in the engineering 
branches has somewhat affected the iron and steel 
trade, but it is more in the matter of prices than any- 
thing else. Orders are withheld to some extent in the 
hope that prices will relax, but as yet there is little 
evidence in this direction. Makers are in a strong 
position ; they are mostly sold for the present, and can 
await the future without much anxiety. There is 
generally au absence of labour disputes in all the iron, 
steel, engineering, and cognate industries, nor are 
there any dark clouds in this respect. The great 
cotton industries are, however, in a rather bad state ; 
mills are closing, and numbers are thrown out of work. 
There is a disposition to be more cautious in labour 
questions than there was, which is a recognition of 
present and future difficulties, and of a desire not to 
further complicate the situation by fresh demands, 

In the Wolverhampton district the holidays were 
not unduly prolonged. The majority of the mills and 
forges resumed operations last week for the completion 
of contracts remaining over from before Christmas. 
There is a good reserve of orders on hand with which 
to commence the year, and therefore makers of finished 
iron, sheets, &c., are content to wait until the quarterly 
meetings for any fresh contracts to be given out. Ad- 
vices from abroad, and inquiries by the shipping agents 
and consumers at home, indicate a busy time for at 
least the first quarter in the present year. The recent 
advances in prices have been so far fully maintained, 
except in pig iron, which has receded 2s, 6d. per ton. 
The business of the year does not come out quite so 
well as was expected, although the later months were 
better. There appears to be every prospect of a con- 
tinuance of good trade so far as the present outlook 
can be taken as an indication. There is industrial 
peace, books tolerably full of orders, and advices and 
inquiries favourable, 





Inthe Birmingham district the small arms and am- 
munition factories have been ousy, and some good 
business has been done, especially for South Africa. 
In other branches of trade there are indications of 
increasing activity in some departments, and a little 
more quietude in the seasonal branches which find 
their best market at or near Christmas. Labour 
questions are quiet, nor does there appear to be any 
serious dispute looming in the near future. 


The officials of the Welsh Tinplate Workers’ Union 
have issued a manifesto urging the men, where 
monthly contracts are in force, to give the requisite 
28 days’ notice, with the view of a general stoppage 
in February. The proprietors of the Foxhole Works, 


who have been working at a reduction for some time 
past of 74 per cent., have conceded the standard list 


a standstill for some time past. The trade has been 
uncertain and fluctuating, but was getting better. 


The proprietors of the Plymouth Colliery, Merthyr 
Tydvil, have given notices to the workers to terminate 
all contracts at the close of the present month. 
Matters have been rather strained in this part o 
Wales for some time, but it was thought that the 
divergencies had been got over, and that things would 
go more smoothly. 





A combination among the cannel coal producers of 
East Scotland and Lothian is announced, with the 
view of raising the price of cannel, which has been at 
a low ebb for some time. There are large stocks in 
hand, and the time is thought to be propitious, as 
contracts are usually made early in the year. h 
Midlands are competitors in price. 





There is a cry from the Hereford Gaol that there is 
no work for the prisoners, who had greatly increased 
of late by the accession of tramps, the gaol being liked 
better than the workhouse. Representations have 
been made to the Home Office, with the view of finding 
some mode of employment which shall be remunera- 
tive, so that the prisoners shall contribute to the 
cost of their maintenance. With every such attempt 
comes the cry of competing with outside labour. Yet 
employment is the best for discipline, and for the per- 
sons incarcerated. Would the municipalisation of our 
gaols help in the solution ? 





The Unemployed Report is out at last, but it adds 
very little to what was known before. The Com- 
mittee urge that the present Parliament shall re- 
appoint the Committee next session, with the view of 
considering other points, and possibly of reconsidering 
the whole of the evidence. Of all the miserable 
failures, that Committee was about the worst. Neither 
in the matter of evidence or of suggestion did they 
produce anything new. ‘The sum and substance of 
the report is that in certain districts the want of 
employment was normal, and in certain other districts 
abnormal, the last being mainly due to the inclement 
weather, and severe and prolonged frost. 





There are sad complaints in the Dockers’ Union 
about the cost of management. It seems that the cost 
of officials nearly amounts to that of the Engineers or 
the Boilermakers and Iron Ship Builders, and other 
large unions. One gets 3/., two others 2/, 2s., two 2/., 
and one 1/, 15s. per week. irrespective of expenses, 
being a total of 13/. 1s, per week for paid officials. 
This total equals the entire cost in salaries of the 
Ironfounders and the Amalgamated Carpenters and 
Joiners put together. 


It appears that in one large firm in Ireland a system 
of profit-sharing has been in existence for 11 years, and 
it works amazingly well. This is at the jam factory 
of Mr. W. P. Hartley at Aintree, where 2300/. have 
just been distributed to the employés. The system 
adopted is not the usual one, according to amount of 
wages, but by selection, according to ‘‘the thought, 
heart, and conscience put into the work.” In this 
way an ill-paid worker will get a fair share if in his 
capacity he does his work with a will, and well. The 
system requires more careful management than the 
other plan, or it would develop distrust and complaint. 
In this case it appears to work well, 





LAUNCHES AND TRIAL TRIPS. 
Tuk Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, launched on the 28th ult. H.M.S. 
Hunter, the last of the three 27-knot torpedo-boat 
destroyers which the company have built for the British 
Government. The sister vessels Handy and Hart were 


| quarters in the poop, with a dining saloon, smoking-room, 
and large state-rooms; while the *tween-decks afford 
spacious accommodation for emigrants or troops. The 
| machinery, which is supplied by the builders, consists of 
a set of triple-expansion engines capable of indicating 2000 
horse-power, with two steel boilers for a working pressure 


| of 175 lb. 





| Sir Raylton Dixon and Co., Middlesbrough, launched 
|on December 30 the steel screw steamer Wolfsburg, 
| built for the Hansa Steamship Company, of Bremen. The 
principal dimensions are : Length, 323 ft. ; beam extreme, 
42 ft. 6 in.; depth moulded, 25 ft. Triple-expansion 
| engines, built to German law requirements, will be sup- 
| plied by Messrs. T, Richardson and Sons, Limited, 
Hartlepool, having cylinders 224 in., 38 in., and 62 in. in 
diameter by 42 in, stroke, with two large single-ended 
boilers working at 200 lb. pressure. This is the seventh 
steamer Sir Raylton Dixon and Co. have launched for the 
Hansa Company within two years. 





On the 30th ult. Messrs. Ropner and Son, of Stockton, 
launched a steel screw steamer of the following dimen- 
sions: Length between perpendiculars, 280 ft. ; breadth, 
40 fb.; moulded depth, 18 ft. 6 in. ; which they have 
built for London owners, and is a sister ship to the 
steamship Chiswick, launched a fortnight ago for the same 
owners. The steamer is built off the part awning decked 
rule, with poop and raised quarter-deck ; her dead-weight 
carrying capacity being 3000 tons on 174 ft. The saloon and 
cabins for captain and officers are fitted in the poop, the 
engineers’ accommodation being amidships. She is built 
on the web frame principle, leaving the holds entirely 
clear for cargo, and has a cellular bottom and after-peak 
arranged for water ballast; all labour-saving appliances 
are fitted for the economical working of the steamer and 
also for the expeditious loading and unloading of cargoes ; 
she has steam steering gear amidships, four powerful steam 
winches, a large multitubular donkey boiler, direct steam 
windlass, stockless anchors, &c. The engines will work 
up to about 750 effective horse-power, and are by Messrs. 
Blair and Co., Limited, having cylinders 21 in., 34 in., and 
56 in. in diameter by 36 in. stroke, steam being supplied 
by two large steel boilers working at 160 lb. pressure. 





The Hart, torpedo-boat destroyer, on Tuesday, the 
31st ult., carried out her three hours’ full power trial at 
Portsmouth. The draught forward was 5 ft. O}in., and 
aft 7 ft. 6}in. There were 196.1 lb. of steain in the boilers, 
and with a mean air pressure of 2 75 in., the engines gave 
a total horse-power of 4143, propelling the vessel at the 
rate of 27.075 knots. The coal consumption per indicated 
horse-power per hour was 3.2 lb, 





The large new American auxiliary yacht Arcturus, 
500 tons yacht measurement, has been completed by 
Messrs. Ramage and Ferguson, Limited, Leith, and is 
going on a cruise, having on board her owner, Mr. Ruther- 
ford Stuyvesant, of New York. The yacht presents many 
novel features, the most striking of which is a water-tube 
boiler of American construction, supplied by the Almy 
Water-Tube Boiler Company, of Providence, Rhode 
Island, U.S.A. On the official trial trip sufficient steam 
was easily generated at 1501b. pressure to keep the triple- 
expansion engines going 140 revolutions per minute, 
giving a mean speed of nearly 11? knots on the measured 
mile, being fully a knot more than was expected. The 
dimensions of the Arcturus are: Length between perpen- 
diculars, 138 ft.; breadth 27 ft.; and depth moulded, 
17ft. 5in. The engines are triple-expansion, with 
cylinders 13 in., 2lin., and 34in. in diameter by 24 in. 
stroke, working at 1651b. pressure, and having a Bevis 
gun-metal feathering propeller. Three taut Oregon pine 
masts spread a large area of fore-and-aft canvas, which 
should make the yacht give a good account of hereelf 
under sail alone. 





On January 3 the steamers Penarth and Bertholey had 
their trial trips in the bay off Hartlepool. The vessels 
have been built by Mesers. William Gray and Co., 
Limited, for Messrs. Morel Brothers and Co., of Cardiff, 
and they are the fifth and sixth ships built and engined 
at Messrs. Gray’s works for the same firm. They are 





launched in March of this year. The dimensions of each 
are: Length, 194 ft.; breadth 19ft. 4}in. ; draught, 5 fb. | 
7 in, The engines are of the ordinary triple-expansion | 
type, and of about 4600 indicated horse-power. The boilers | 
of the boats are a slight modification of the well-known | 
Thornycroft boiler, the wisdom of using which has been | 
proved by the comparative ease with which the guaranteed | 
speed has been reached by the two vessels previously | 
launched. 


Messrs. R. Napier and Sons, Limited, Govan, | 
launched on the 28th ult. a steel screw steamer of about 
3000 tons gross for the Eastern and Australian Steam- | 
ship Company, London. The vesse], which is named the 

Australian, has been specially designed for the company’s 

important service between Australia, Chins, and Japan. 

There is refrigerating machinery and chambers for the | 
transport of frozen meat, electric light, &c. The general 
dimensions are: Length, 330ft.; breadth, 42ft.; depth, 
25 ft. As the vessel will be employed in tropical climates, 
the passenger accommodation has been placed on the 
upper deck, which admits of perfect ventilation, and con- 
sists of luxurious rooms amidships for 50 first-class pas- 
sengers, Above, on the bridge deck, is a handsome 
dining-saloon, music-room, and smoke-room, in polished 
hardwood, with a sun deck overhead on which the boats | 
are placed, and which forms a sheltered promenade for the | 
first-class passengers. The second-class passengers— 





Several of the Swansea works have been at 


of 1874. 


there is accommodation for 40—have very comfortable 





both built to ey obs highest class. The dimensions of 
the Penarth are: Length over all, 336 ft. ; breadth, 41 fo. ; 
depth, 24 ft. 10 in.; and of the Bertholey: Length, 
310 ft. ; breadth, 43 ft. ; depth, 22 ft. 14 in. The hulls 
are built with web frames, and there is a double bottom 
under each hold for water ballast. Triple-expansion 
engines have been supplied by the Central Marine Engine 
Works of Messrs. William Gray and Co., in the one case 
of 1200 horse-power and in the other of 1000. Three large 


| main boilers, built of steel, and working at 160 lb. pres- 


sure per square inch, have been supplied, and this ample 
supply of steam enables donkey boilers to be dispensed 


| with, as one of the main boilers can be kept under steam 


for working the winches, windlass, &c. The vessels left 
the dock at the same time, the party of inspecting engi- 
neers going out by tug, and after completing the trial of 
one, boarding the other. The engines were in each case 
run full speed ahead for an hour, to test their capabilities, 


‘and the trials were in every way perfectly satisfactory, 


reversing from ahead to astern being done in 4 seconds, 
as is usual with these engire:. 





A new ice-breaking steamer has just been supplied to 
the port of Libau by a Norwegian shipbuilding firm. Its 
dimensions are as follows: Length, 135 ft.; breadth, 
35 ft. ; the engine, which is a compound, has a capacity 
of 760 horse-power ; speed about 124 knots. The cost has 
been about 17,2007. Te is also intended to serve as a sal- 
vage steamer, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 18883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. . 
Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton Buildings, Chancery-lane, W.C , 
at the uniform price of 8d. 
The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the accep of a lete specification, 
grve notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


526. J. Marshall, Gainsborough, Lincoln. Ma- 
chines for Cutting Straw, &c., into Chaff. (3 Figs.) 
January 8, 1895.—According to this invention the elevator A 
which receives the chaff from the sifting shoe B, is placed within 
and carried by the framework of the feeding and cutting 
mechanism and separating shoes of the machine in a line with the 
said shoe. The fan F for delivering the chaff to a distance through 
the spout K is permanently fixed to the framework, and is so 
arranged that neither the elevator nor the fan require to be 
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disturbed when the machine is moved from place to place. By 
means of the elevator the chaff is delivered into the spout D 
and thence through the spout G into bags or into the fan F and 
thence by the outlet spout K to a distance if desired. When the 
chaff is required to bedelivered into bags the fan belt is taken off 
and a portion of the spout J is removed, so that two bags can be 
used, one being removed whilst the other is filling, the spouts E and 
G being opened and closed alternately by the flap H. (Accepted 
November 20, 1895.) 


GUNS AND EXPLOSIVES. 


953. W. S&S. Muntz, Oxford. Bullet-Defiecting 
Shield Attachment for Rifles, Field and e 
Guns, &c, [6 Figs.) January 15, 1895.—A is the deflecting 
shield, which may either be fluted or corrugated throughout, as 
shown, so as to present a number of vertical angular channels 
a? to the impinging bullete. It may be made with a plain 
central portion a of thicker steel, and fluted or corrugated 
wings a!, as represented in Bain 1 and 2, said wings ne 
either hinged to the plain cen portion or made in there- 
with. In order to reduce weight as much as possible, all the 
portions not absolutely essential for covering the person when in 
& prone position are removed, the legs a3 being intended to steady 
the shield when the same is rested upon the ground. Disa slot 
in the shield A through which the rifle barrel c passes. Any con- 
venient form of joint or coupling may be employed for connecting 
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the deflecting shield and the rifle barrel provided it permite the 
former to be readily and instantly attached, allows of the angular 
adjustment thereof, and does not obstruct the aim. In order to 
facilitate the carriage of the deflecting shield as a part of the 
soldier’s equipment, it may be divided vertically into three 
rtions (as shown in Figs. 1 and 2), and these portions may be 
inged together so that the wings a! may be folded over upon the 
central portion a, which latter may be either plain surface, and of 
thicker steel, as shown, or fluted or co: ted like the wings a’. 
In this arrangement it is necessary to employ some form of spring 
hinge in order to prevent the wings a', when opened out, from 
falling forwards, owing to the inclination of the deflecting shield. 
All bullets impinging upon the shield will be deflected ewe en 
either to the ground, or into the air when the ition of the shi 


is reversed in the event of an attack from the rear. (Accepted 
November 20, 1895). 

19,448. G. Hughes. London. (F. Behrens, Charlotten-| which is to be shorn off. The transversely shearing knife E is 
burg, Germany.) Devices for Rifie bevelled or inclined on one side as at ¢, Fig. 1, from about the 
{1 Fig.] October 16, 1895.—This invention is especially inte: for = where it meets the longitudinal shearing knife F, to adapt 
army rifles, and has the advantage of enabling the mar to| it for shearing the web and one side flange of the bar B simul- 
automatically lock or secure the trigger simultaneously with the} taneously. On the other side of its junction with the latter knife 


operation of loading. Another advantage is that the unlocking 
is simply and automatically effected by the mere action of the 
marksman 

“neck” of the butt-end of the rifle, The automatic arrangement 
consists essentially of two levers c and d situated behind the 
trigger @ in a groove b and actuated by a platee. The lever c 
has at its fore end a hook cl which, on the t: x being secured 
or locked, projects oy from the tube of the mechanism and 
holds the lock y, to which is fixed the bolt h, by means of a screw- 
bolt i, by placing itself against the front surface of the lock g, or 
against a “nose” which may be provided for that purpose. In the 


ite cutting edge is carried > 
Fig. 2, and is then bevell 
— the rifle to the shoulder and pressing the | shearing 
is also bevelled at from the 
E at its lower cutting edge. 
at the web or bottom of the channel, the piece being shorn off 
without bendin 
by the longitud: 
a stationary knife G secured to the framing of the machine imme- 
mediately under the bar or beam B being 
ments are aleo applicable to belt-driven or other forms of shear- 


locked position by the nose & of the trigger being placed against 
nose / of the lock g, and also the hook c! of the leverc. When it 
is required to unlcck the appliance, the plate ¢ is pressed, a move- 
ment which will be involuntarily done by the rifleman on putting 
the butt-end to bis shoulder preliminary to firing. As the plate 
e is attached by means of a pin m to the rear end of lever d (which 
has its turning point at n) the fore end of the lever will take an 
upzard direction, and move with it the rear end of the double 





leverc. The hook cl atthe same time makes a downward move- 
ment and returns into the tube /, thus freeing the lock g. As 
long as the plate ¢ is pressed, the rifle is unlocked and can be fired 
by pulling the trigger. The spring 0, which is at the rear end of 
the lever c, causes the levers to return into their original position 
on the pressure being removed frome. For the purpose of firing, 
the two actions, namely, pressing down the plate ¢ and pulling the 
trigger, have to be done simultaneously. (Accepted November 
20, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c- 


31, E. Towlson'and C. A. Gunton, Norwich. Ad- 
justable Spanners. (2 Figs.) January 1, 1895.—The object 
of this invention has been to produce an adjustable spanner 
capable of being used also as a pipe wrench. Fig. 1 shows an 
adjustable spanner, and Fig. 2 shows an adjustable pipe wrench. 
Both the spanner and wrench are co! icted by providing the 
two halves A and B of suitable material, and pivoting them at 
C by bolt and nut, rivet or pin. The ad ent is effected and 
controlled by the bolt D which p2sses through the two halves A 














and B, and is fitted with a nut E, which may be either square. 
hexagon, or round. The two halves A and B are kept distended 
by the bowspring F, which causes the two halves A and B to 
separate when the put E is unscrewed. The spring F has two 
rojections F! and Fl! which are inserted in a space provided for 

{ purpose on each half of the pivoted joint. The pipe wrench 
has the jaw G provided with a removable and renewable face H, 
which is made of steel, serrated and hardened. (Accepted No- 
vember 20, 1895). 


23,971. J. Smith and H. W. Smith, Kinning Park, 
Renfrew. Apparatus for Shearing Channel Iron 
Bars or Beams. igs.) December 10, 1894.—This inven- 
tion has for its object by the use of an improved construction 
and d tion of cutters to effect the transverse shearing of such 
bars without buckling or bending and distorting them. The 
econ illustrate a hydraulic shearing machine of usual type to 
which these improvements are applied. In accordance with this 
invention the machine is provided with a bed knife or cutter A on 
which the web of the bar B rests horizontally during the shearing 
operation, and stationary or —- side pieces C st 
which the flanges of the bar B r vertically. The vertically 
shearing cutter above, which is secured on and actuated by the 
hydraulic ram or slide D, is composed of a vertical knife E 
adapted to shear the bar or beam transversely, and a second 
vertical knife F set at right angles or other angle thereto and 
adapted to cut longitudinally the web or channel part of the bar B 
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vertically to some extent as at el, 
or inclined as at e2 to adapt it for 
the second flange of the bar B, The longitudinal knife F 
int where it meets the cross knife 
he shearing ration commences 


or buckling of the bar. The cutting of the web 
knife F is effected by shearing action against 


shorn. These improve- 





arrangement shown the lock g with the bolt h is keptin the 





ing machines, (Actepted November 13, 1895). 


24,523. T. Schlittner and Dr. L. Langer, Vienna. 
Hammers, Picks, and Similar Tools. [5 Figs.) De- 
cember 17, 1894.—The object of this invention is to render the. 
operative or cutting part of the tool changeable, so that the 
hammer or hook-shaped tool-head always remains intact, as it 
never requires to be subjected to the action of heat for the pur- 
pose of rehardening the cutting > this being simply replaced 
by a new one when required. Figs. 1 and 2 show a tool suitable 
for removing hard deposit from boilers and the like. Figs. 3 
and 4 show a bricklayer’s hammer, and Fig. 5 shows a stone- 
mason’s pick. Each tool consists of the hammer body and the 
hammer edge or edges. The narrow side of the hammer or pick- 
head, or both the narrow sides, is or are made shorter than is 





usual with such tools. The cutting part consists of a separate 
steel plate b provided with either a sharpened or a serrated edge, 
and is fixed in a detachable manner to the partsa. The fixing 
may be effected by any suitable means, preferably such as that 
shown where the part a is provided with a dovetail-like recess a! 
(Fig. 2) or a? (Fig. 4) either on the under or the upper side, or 
where the cutting parts lie in the plane of the stem of the tool, on 
one of the lateral sides thereof, the slope of the dovetail being 
either in the plane of the — part or at — angles thereto. 
In this recess fits the correspondingly formed inner end b! of the 
cutting part b, either in the direction — to the stem, as at 
Figs. 1 and 2, or in the direction at right angles to the stem, as 
at Figs. 3 and 4, being fixed in that tion by means of one or 
more screws ¢ with nuts cl. (Accepted November 13, 1895). 


RAILWAYS AND TRAMWAYS. 


2123. H. H. Stolting, Altona, Germany. - 
Clearing and Safety Ap ces for Tramcars. (3 
Figs.) January 80, 1895.—The improved rail-clearing device with 


catching apparatus —— two hook-shaped hangers or drag- 
links a and 6, connecte ether by means of a crosspiece c. 
These hangers oscillate in eyebolts a' and b' which are elastically 
guided in — d by means of springs, india-rubber buffers, or 
the like. The hook-shaped ends of the hangers are adapted to 
slide along on the rails. A net or catching-cloth / attached to the 
car is connec to the hangers in such a manner as to slide over 
the track and catch up any article lying loose thereon. A net 
composed of strong ropes, and made with wide meshes, can ad- 
vantageously be used, because a person who might happen to be 
lying on the track would, after being caught in the net, be able to 
hold on with his hands in the meshes there >f, whilst small articles, 
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such as stones, would fall through the same. A suitable raising 
and Jowering device g, h is provided to enable the rail-clearer to 
be raised during the journey into the position shown in Fig. 1, and 
to be immediately repped into that shown in Fig. 2 in case of a 

rson falling down directly in front of the car. To prevent the 
anging net from becoming entangled with or damaged y any 
fixed obstacles, such as — stones on the track, by 
diminishing the sudden jerk exe thereby upon the —_— 
a), b!, these bolts are mounted in an elastic manner. In the case 
of narrow-gauge tracks, the hooked ends of the hangers a, b are 
bent inwards in a lateral direction, or guard-plates are fixed on 
the sides of the same, in order to prevent any articles that may 
have been pushed aside by the -clearers from getting under 


= a" wheels of the tramcar. (Accepted November 20, 
895), 
23,734. G. Lopes, London. on Rail- 


ways. (5 Figs) December 6, 1894.—A represents a level 
crossing, B is the up line, and C the down line. D repre- 
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itive” Sykes treadle, and E is a ‘‘ negative” Syke 
he itive treadle D is placed some distance away 
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from the crossing A, and the negative treadle E is placed close to 
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the ing. G rep ts a horseshoe et, H an electric 
bell, and J a battery. A wire a connects earth to treadle D; 
another / connects treadle D with a positive coil c surrounding a 
movable armature d ; a third ¢ connects coil ¢ with battery J; 
and a fourth / connects battery J with earth. When a train 
passes over treadle D, the circuit is completed, and the bell H is 
rung. Thecurrent passes from J through ¢ to positive coil c ; 
then by ) to D, and on to earth a, whence it passes to /, and back 
te J. In passing through the coil c the current causes the arma- 
ture d to be attracted towards the N pole of magnet, the mag- 
netism of which holds the armature in that position until the 
current is reversed. The movement of the armature brings it 
into connection with an electric contact gy connected with the 
bell wire g', and the bell circuit is thus closed, the current ing 
from J by wire i to armature d, thence by g, g! through bell H; 
then by g? to /, and back to J. The treadle E is connected to 
earth, and also by wire 72 through a reverser or negative coil 2 
surrounding the flexible armature d to battery J, by wire /1, and 
thence by / again to earth. The train passing over the treadle E 
sends a reverse current which changes the polarity of the arma- 
ture d, which is then withdrawn to ite central position, thus 
breaking the bell circuit, and stopping the ringing of the bell. 
Accepted November 6, 1895). 


TEXTILE MACHINERY. 


21,491. The Anderston Foun Company, 
Limited, and J. Reeves, Glasgow. Power Looms 
for Weaving. [1 Fig.) November 8, 1894.—Thie invention 
has for its object the arrangement and combining of the mechanism 
of looms in sucha manner as to enable them to be used for more 
varied classes of work than hitherto. To this end inventors com- 
bine in one avd the same loom the usual arrangement of lappet 
wheel A and connections for working lappet goods, that is with 


tively to the valve that the fluid pressure under the valve can act 
on the seat in such a direction that it tends to press the same 
against its support with a force equal to or greater than the pres- 
sure acting to separate it from its support, or with a force suffi- 
cient to prevent the displacement of the seat by such pressure. 
A is the supporting ring apenas J made of the same metal as the 
valve casing and tightly secured therein. B is a removable 
seat ring screwed on the supporting ring. C is the valve. The 
seat ring B is so constructed relatively to the valve C, that an 
annular surface / is provided between the inner edge of the seat 





ring and the inner edge of the valve sufficient for the aforesaid 
an age This is done in the construction shown by making the 
nner diameter of the seat face greater than the largest. diameter 
of the thoroughfare through the seat ring or its wy sr that is 
to say, the seat face is rebated or weallen. | along its inner circum- 
ference, so as to thereby provide an annular surface surrounded 
by the seat face proper upon which surface the fluid will act to 
press the seat ring to the body. Theshape of the rebate or recess 
b ig not material, and may be varied as desired. (Accepted 
November 6, 1895). 


21,811. T. Burrows and D. Radclyfte, London. 
8 Ramie, Rhea, China Grass, and other 
bres. [2 Figs.) November 12, 1894.—-According to this in- 
vention the roving A, as it comes from the bobbin B on the 
spinning frame is passed through a trough C mounted in the 
spinning frame and containing liquid to moisten the fibre and add 
to ite brilliancy, and also, if desired, to tint or dye it, or otherwise 
treat it during spinning. The roving is caused to pass under a 
rod, roller, or rail D or other guide in the trough C to insure im- 
jon in the bath, and thence is passed between the back or 
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spots or flowers or other patterns, also dobby motion B for work- 
ing twills or figured goods, and also any of the usual devices of 
check mechanism O for working two or more shuttle-boxes for 
checked or striped goods. The ‘appet. dobby motion, and check 
mechanism are each connected to the loom proper, and actuated 
therefrom in the ordinary manner. The above mechanism is ap- 
nlied in a single loom, and the individual motions may be used 
independently, or all in conjunction as may be required for the 
patterns tobe woven. (Accepted November 13, 1895). 


693. E. He nstall and E. Sykes, Huddersfield, 
Yorks. Machinery for pyeing ose Cotton, Wool, 
anuary 11, 1895.—This in- 


and other Fibres. [3 Figs.| 
vention relates to a loose fibre ——— referred to in prior 
Letters Patent, No. 18,978 of 1893. The present improvements in 
such machines consist in causing the dye liquor in the dye vessel 
to circulate, that is to say, a pump is employed to draw the dye 
liquor from one portion of the vessel and make it enter another 
rtion of the said vessel. A is the vat or cistern containing the 
iquor which is kept in a constant state of circulation by means of 
a centrifugal pump B caused torotate by driving pulleysC. The 
liquor which is supplied to the vat A from any suitable source is 
drawn by the pump B through pipe [, and forced into = D, thence 
through another pipe or pipes E, arranged at the bottom of the 
dye vessel into perforated pipes F connected to the pipe or pipes 
E, 80 that on the liquor escaping through the perforations, it im- 
pinges on the fibre and assists to dye it equally in all parts. To 
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reverse or change the circulation of the dye liquor the valve J may 
be shut off and valve K opened, whereby the liquor will be taken 
from the top of the vessel at point H instead of from the bottom 
thereof, and as in the previous case will be forced into pipes F 
and distributed equally amongst the fibre. By keeping the dye 
liquor in a constant state of circulation the shade of colour upon 
the fibre will be equal throughout. On the pipe D is a four-way 
valve G which is used to shut off communication either with the 
vessel A or with the pump B when it is desired to discharge the 
dye liquor into the drain, that is to say—if the valve is closed to 
the vessel A, the liquor from the pump B is forced through pipe 
G! into the drain ; and if closed to the pump, the liquor runs 
from the vessel through pipe Dinto pipe G2, which is also in com- 
munication with thedrain. When, however, the liquid is required 
again it is forced by the pump through a pipe D! into a storage 
tank from which it is resupplied to the dye vessel by a separate 
service of feed pipes. (Accepted November 18, 1895). 


3690. J. A. Ho: on and J. Hopkinson, Man- 
chester. Valve ts. [1 .) February 20, 1895.—This 
invention relates to valve seats which are made se; te from the 
valve body, and has for its object the prevention of leakage between 
the seat and the body of the casing or ring to which the seat is 
attached. The invention is applicable to valve seate generally, but 
particularly to seats constructed in ce with the invention 


described in = Specification of Letters Patent No. 7683 of 1894. 
A di id to the i 


t invention the seat is eo constructed rela- 








feed rollers E, and is carried on over carrier rollers F, G, H, having 
V-shaped circumferential grooves F!, G1, H! therein rg wag eZ 
in the bottom of which grooves the rovings respectively lie. These 
carrier rollers, any suitable number of which may be used, for in- 
stance three, F,G, H, aremounted slightly higher than(i.e., slightly 





above) the direct straight line between the back or feed rollers E 
and the drawing rollers I, preferably in the form of a curve or 
arch, whereby the strain put on the roving by the drawing rollers 
forces or draws the roving down to the narrowmost bottom part 
of the V-shaped groove, whereby the roving is as it were wedged 
therein, and consequently any untwisting of the roving is pre- 
vented, or practically prevented, while at same time the rovings 
can freely run in the Y-grooves over the carrier rollers F, G, H. 
These latter may be mechanically revolved at the same or at a 
different peripheral speed as the feed rollers, or the \/-grooved 
carrier rollers may be “‘ idle” rollers. By this means the necessity 
of top rollers over the carrier rollers F, G, and H is dispensed with. 
The drawing rollers operate as heretofore to draw away the fibre 
in this wet state, and the same is then twisted into a thread or 
yarn and wound on the bobbins in the usual manner. (Accepted 
November 13, 1895). 


21,810. T. Burrows and D. Radclyfte, London. 
Machinery for B and So Fibrous 
Substances. [3 Figs.) November 12, 1894.—This invention 
relates to —— for breaking and beating while crushing, and 
thereby mechanically softening, fibrous substances, such as the 
fibrous parts or “ribbons” of china grass, rhea, or ramie, or 
the stems or straws of flax, hemp, or the like. A frame A carries 
one pair or more of longitudinally grooved or fluted rollers B, C, 
the flutes or blades on which intersect. Rotary motion is im- 
parted to these rollers B, C in any suitable manner. Preferably a 
toothed wheel B!, C! fixed on or to the end of each roller B and C 
respectively, intergears with wheels BI, C) by means of very deep 
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cogs, 80 as to insure the rollers B and C revolving evenly together. 


To the other end of the top roller B in each pair, reciprocating 
motion is imparted towards and away from the other roller C, 
while continuously revolving. The rollers are so mounted as to 
permit this; the bearing B" carrying the end B™' of the top 
roller B is pivoted at B* to the fixed arm A* projecting from 
the main frame A, and the depth of the teeth on the gear 
wheels B!, C' allows sufficient vertical movement of the roller B 
without said teeth coming out of gear. This reciprocating motion 
has for object to cause a kind of rapid a on the fibrous 
material as the latter is passed between the revolving rollers B and 
C. (Accepted November 18, 1895). 


MISCELLANEOUS. 

21,738. C. J. Bolinder, O. L. Borg, and M. Kjell- 
berg, Stockholm. Machines for Packing Matches 
into Boxes. (6 Figs.) November 10, 1894.—This invention 
relates to improvements in machines for packing matches in 
boxes, paper-cases, or the like, of the kind wherein the matches 
are pl in a horizontal position, in a ber of part ts, 
drawers, or boxes, arranged side by side, and are measured off in 
determined quantities for king, by means of instruments 
pushed in between the matches in the said compartments and the 
store of matches above them. a is the magazine in which the 











store of matches is placed; » the matches; ¢ partition walls 


between the compartments d in which the quantities of matches 
to be measured off are per sae | placed ; and ¢e are slides which 
are movable in the longitudinal direction of the matches and by 
means of which the measuring off of the matches is effected. The 
edges of the slides e that face the partition walls c terminate in 
points. Two slides e are pred in each compartment d ; f are 
grooves in the inner sides of the magazine a and in the sides of the 
partition walls c, in which grooves the pointed edges of the slides e 
move in their pomee? to and fro among the matches, thus pre- 
venting the aforesaid points from striking against the ends of the 
matches in the compartments d, and perhaps splitting such 
matches in pieces. g are movable strips, which are arranged hori- 








zontally in the narrow es between the adjacent edges of the 
slides e and are intended to push away such matches as, by hap- 
poe to come between the said adjacent edges of the slides, are 
n the way of the slides when they are pushed in among the 
matches, which might consequently be split or otherwise damaged. 
To effect the pushing away of the matches in question the strips g 
are, during the measuring off of the matches, moved quickly up 
and down. This movement may be accomplished, for Instance, by 
the horizontally situated plate A (the upper side of which is fur- 
rowed or grooved) being moved to and fro in the lateral direction 
of the compartments with the grooves turned upwards underneath 
that part of the strip g which is outside the compartment d. The 
raised parts of the plate will then quickly lift the strips, which are 
the moment after again pressed into the furrows of the plate h by 
springs not shown. (Accepted November 20, 1895.) 


21,945. W. Thomson and P. J. Worsley, Bristol. 
Apparatus for Use in the Decomposition of 
Common Salt in the Production of Sulphate of 
Ss &c. [2 Figs.) November 13, 1894.—According to this 
invention there are employed in the first stage of the manufacture 
of sulphate of soda pots 1, preferably made of cast iron, provided 
with a mechanical stirrer 3 driven from any suitable prime mover 
geared to the vertical shaft of the stirrer. Into these pots sul- 
phuric acid is charged by a pipe or pipes 4. Through another 
— 5, provided with a feeding worm orscrew, common galt is 
supplied into each pot. Both these pipes or passages 4 and 5 are 
provided with means for regulating the rate of supply, so that the 
relative quantities of sulphuricacid and salt can be maintained in 
the requisite proportions. The quantity of sulphuric acid should 
be adjusted to the feed of the salt, so that there is an excess of 
sulphuric acid, Ifthe mixture in the pots be kept at a suitable 
temperature, and the supply of the salt and sulphuric acid be 
maintained steadily, a solution of bisulphate of soda is formed, and 
hydrochloric acid gas is given off ina steady stream. The charge 
in each pot remains sufficiently liquid to flow in a fairly constant 
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stream out of the pot through a pipe or posmge 6 into the furnic3 
or roaster A, the rate of flow a ing automatically to the 
rate of feed. The pot is covered with a lid or dome 7, provided 
with an exit 8 for the gaseous products of the reaction. A combina- 
tion of two pots is shown in the figures. The furnace or roaster 
is a “* cl furnace,” preferably heated both below the bed and 
above the arch which closes the furnace muffle, the openiags 6 

through the side walls thereof. The furnace receives its 
charge from the pot or pote 1, together with a certain amount f 
fresh salt, corresponding to the excess of sulphuric acid which has 
been used in the pot. is fresh salt is delivered regularly and 
continuously by means of the screw Y or worm supplying the 
furnace, The charge whilst being calcined or penned is kept in 
agitation and prevented from sticking to the bed by means of the 
revolving stirrers S, whilst ploughs T bee | the charge over, 
cause it to travel gradually across the bed tillit isin a position to 
be pushed into the outlet Z provided for that purpose, and thence 
into wagons or any ,other receptacle placed beneath the outlet to 
receive it. This discharging of the finished material is also c >n- 
tinuous and automatic. (Accepted November 20, 1895). 





UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
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The Celebrated LEFFEL 
WATERWHEEL. 


Specially adapted to all situations. 





Among the wheels in operation made 
wie by the James Leffel and Co. may be 
@ found the largest and smallest turbines 


in great variety and form, style, and 
finish. Write for particulars, stating 
head, size of stream, kind of mill. We 
shal! send you our fine pamphlet and 
advise you, 


ay 
THOMAS MCKENZIE & SONS, LIMITED, 
75, VICTORIA STREET, LIVERPOOL; 1343 
And 212, GREAT BRUNSWICK STREET, DUBLIN. 
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MODERN THEATRE STAGES.—No. I. 
By Epwin O. Saeus, Architect. 


INTRODUCTION. 

A MOVEMENT known by name of “ stage reform” 
has of late been given some attention in this 
country. This movement first originated some 
20 years back in Austria, with the primary object 
of encouraging the possible imitation of nature in 
the mise-en-scéne of opera and drama. The rudi- 
ments of art, as understood by the painters, sculp- 
tors, architects, and the cultured public of the day, 
were to be applied to the stage, and a bond fide 
scenic art was to take the place of the nondescript, 
irrational, and frequently very coarse mounting of 
the plays. 

To facilitate the efforts of the scenic artist, the 
possible application of our modern sciences (notably 
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mechanics and hydraulics), in the interests of stage 
reform, were considered essential, and the intro- 
duction of our best methods of lighting and heating 
was found necessary. The numerous fatal con- 
flagrations which had originated on the stage, 
caused the question of protection from fire to be 
closely associated with the movement, and the fre- 
quency of dangerous diseases among the members 
of the dramatic profession, prevented the advance- 
ment of hygiene being neglected. 

The movement, asI said, originated in Austria, 
soon after the terrible Ring Theatre fire at Vienna, 
and mainly at that time on account of the promi- 
nence accorded to the protective measures against 
fire, much headway was made in the German-speak- 
Ing countries. Able exponents were found among 


leading artists, and stage-managers, architects, engi- 
neers, firemen, and last, not least, the Government 
and municipal authoritiesinterested themselvesin the 








ever, now been made, so that little is left to do 


matter. Since then the movement has not only 
surely and gradually developed throughout Austria 
and Germany, but has also commenced to spread 
beyond the frontiers of those countries. Concur- 
rently, some quite independent movements also 
originated among several other nations. The pur- 
poses of these movements, though not identical, were 
very similar. Throughout Europe a transitional 
period may be said to have commenced for the stage. 
Up to the present this period has, however, nowhere 
yet seen its termination in favour of some generally 
recognised reform. No definite new era has yet 
commenced, even in the countries where the move- 
ment first originated. The experiments have been 
numerous and varied, and almost as many failures 
have to be recorded as there are recognised suc- 
cesses. The boldest experiments, with their valu- 
able achievements and costly failures, have, how- 
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except the careful and systematic development of 
the movement, based on the experience gained. 
I may here at once say that I consider that there 
is no reason why the experimental, or transitional, 
period of the movement should not now soon be 
superseded by the new epoch, especially if the 


matter is taken up by men who are free from, 


faddism. 

The primary object of the originators of the 
foreign movement, i.e., the possible imitation of 
nature, has already been gained in several instances, 
but the art world and the cultured ‘have also found 
that possible imitation mostly means crude realism. 
The mystery of the mise-en-scéne, so essential for 
the good scenic picture, is lost, and with it almost 
as much of the ‘‘feeling’* of the spectacle, as in 





* There is an expressive German word “ Stimmung.” 


the case of the nondescript rendering of old. 
Every modern science and method has already 
been introduced, to some purpose, in the interests 
of the mounting, but the stage managers and 
technical experts have found that an extreme 
modernising of the scenic artists’ auxiliaries fre- 
quently means more complication and uncertainty 
than was the case formerly. The expenditure in- 
curred by the extreme modernising of the stage 
has also been found to be disproportionate to the 
advantages. 

Both regarding the effects to be obtained and 
the methods to be introduced, practical reform is 
now gradually taking the place of radical reform. 
There is no doubt that the exponents of the 
extremist movement have given the necessary 
initiative for the improvement of the mise-en scéne, 
and that future generations will be much indebted 








for their efforts. As is the case with most radical 
reformers, the originators of the movement ‘will, 
however, not see their proposals adopted in full. 
They may, nevertheless, be well satisfied that a 
moderate and practical outcome of their efforts is 
assured. This is already very much, if we con- 
sider how radical the movement appeared 20 years 
back, and to what extent the stage clings to tradi- 
tion and convention; and avoids all interference 
from outsiders in its curious exclusiveness. 

In England the primary object of stage reform, 
i.e., the possible imitation of nature in the mise-en- 
scene of our opera and drama, has certainly found 
favour. This is, however, practically only due to 
the public having associated the movement with 
the encouragement of that crude realism which has 
of late met with such general appreciation in all 
branches of arts and letters. There has been no 





| outery against the nondescript mounting of a play, 
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and the realism of a spectacle has been generally 
more appreciated by audiences than its merits as a 
work of art. Stage reform in this country is still 
associated with the sensational shipwreck, the 
bond-fide race, or other realistic items of a pro- 
gramme, and its popularity is practically due to the 
successful rendering of such scenes. There have 
not been many instances where art alone helped 
the movement, but we must not forget that we 
have also not as yet had many examples of a mise- 
en-scéne on true art lines. 

With few exceptions, on a small scale, no ex- 
tremist reform has been seen in this country as 
in Austria and Germany. This is due, firstly, to 
our actor-managers having to rely on their own 
purse-strings or those of some speculative theatrical 
financier, instead of having public funds at their 
disposal. Such funds abroad are generally avail- 
able to the furtherance of art and science. Our 
actor-manager cannot afford expensive extremist 
experiments. There is too much risk in the sudden 
breaking with traditions and conventions, so that 
the most that can be attempted is a gradual im- 
provement of his scenery on recognised lines. Such 
improvements there have certainly been, as distinct 
from extremist reforms. Sir Henry Irving, of the 
Lyceum Theatre, and Mr. Beerbohm-Tree, of the 
Haymarket Theatre, are notably exponents of a 
moderate reform. Sir Augustus Harris, our lead- 
ing impresario, has also done much in the gradual 
beautifying of his scenes on recognised lines, 
though he is frequently hampered by his plays 
requiring realistic mounting of the ultra-sensational 
kind. 

If we wish to see a mise-en-scéne on art lines, 
the outcome of extremist experiments, we only 
have Professor Herkomer’s private stage at Bushey, 
where this recognised leader of the English move- 
ment has at his own expense, with untiring energy, 
achieved numerous successes as a stage manager 
and scene-painter. The miniature stage at Bushey 
has been the working model from which our actor- 
managers have learnt so much. Those who have 
had the good fortune to see one of Professor Her- 
komer’s performances will have realised the dif- 
ference between nondescript mounting and a mise- 
en-scene on art lines. The general public little 
know to what extent the efforts at Bushey affected 
the movement. Without Professor Herkomer’s 
private experiments it is unlikely that even Sir 
Henry Irving’s stage would have shown such im- 
provements as are now accepted almost as a matter 
of course at the Lyceum. Our chef-d’ewvre 
of to-day would otherwise probably only be a 
realistic picture of Mr. Maxim’s flying machine on 
the Maxim-Nordenfelt track. 

The curious feature of the English movement is 
not, however, so much the absence of extreme 
reforms in the mise en-scene of our stages, as the 
almost entire absence of any application of modern 
sciences and methods in the interest of stage 
management. There are a few exceptions, but 
these generally only refer to the introduction of 
electricity for stage lighting in the place of gas, or 
some miniature mechanical appliances to facilitate 
what is termed a ‘‘ quick change.” Weare for once 
untrue to our repute for practical adaptations, and 
this—what is more—in a case where there is un- 
limited scope for energetic young engineers. There 
has, moreover, been no association of questions of 
fire-protection with the movement, and the advance- 
ment of stage hygiene does not appear to have 
been considered by our exponents of stage reform. 
The former omission is, of course, quite in accord- 
ance with our traditions. We insure our property, 
and never consider the tremendous national loss by 
fire, and we do not take measures for the protection 
of life till we have had some great catastrophe 
in our very midst. But with regard to hygiene, the 
neglect is unusual in a counvry which prides itself 
on its leadership in matters relating to sanitary 
protection. 

In these articles I now propose to show to what 
extent modern sciences and methods have already 
been brought into the service of stage management, 
and how the protection of audiences and the em- 
ployés has been attended to as far as the arrange- 
ment of stages is concerned. I do not intend to 
formulate any ‘‘ model” requirements or to describe 
any ‘‘model” stage of myown. The series will be 
limited to the explanation of typical examples of 
stages erected during the last 25 years, and in full 
working order at the present time. The series will 


such originals were not forthcoming, from measured 
drawings specially plotted on the spot, and I have 
added a number of descriptive sketches and 
diagrams. I propose showing examples from 
different countries—thus, for instance, the stages of 
the Amsterdam Municipal Theatre, the Berlin Court 
Theatre, the Buda-Pesth National Opera House, 
the Vienna Court Theatre, the Halle and Wiesbaden 
Theatres, the new theatre at Munich, the new 
Opéra Comique at Paris, and the Warsaw Opera 
House. These are all stages in which modern 
methods have been applied. The stage of D’Oyly 
Carte’s opera house, now better known as the 
Palace Theatre of Varieties, will be among this 
series as one of the few examples of modern 
stage mechanism to be found on our island. 
The Paris Opera House will also be represented 
as the first in which iron was used to any 
appreciable extent in the construction, Modern 
wooden stages will be illustrated by the 
stages of the Vienna Opera House and the 
Flemish Theatre at Brussels, the Court Theatre 
at Dresden, and the Victor Emanuel Theatre 
at Palermo. Earlier examples of stage machinery 
are not presented, as any particulars can be well ex- 
plained with an illustration of what I shall term 
the typical example of the English stage of to-day. 
There is so little difference between the ordinary 
London stage of 1895 and the stages of 1750. The 
arc light and incandescent light may incidentally 
have taken the place of limelight and gas, and, as I 
observed above, there may be some tricky me- 
chanical detail or some improvements in the minor 
gear, but little contrivances, I am afraid, will com- 
plete the list of variations. Even where the mise- 
en-scéne is improved so much as at the Lyceum 
Theatre, the ‘‘antediluvian” stage still remains. 
London, however, is not the only city, and England 
not the only country, of which this has to be 
said. Modernised stages are yet rare abroad, ex- 
cepting in the few countries where stage reform 
originated. The only difference is that while some 
of the oldest and worst stages of London have been 
known toshow excellent mounting, a good mise-en- 
scéne abroad will generally only be found on a 
modern stage. How this comes to be the case will 
be explained on a future occasion. I must here ex- 
press my admiration at the perfect mounting of 
some of our plays in which our managers are 
so badly handicapped by their pitiable stage equip- 
ment. It would, however, be impossible for 
them to do such excellent work if they had to daily 
change their playbill as is usual on the Con- 
tinent ; so-called ‘‘ set pieces” could not then be so 
extensively used as at present. I would here ob- 
serve that plays with long runs in which the stage 
carpenter’s work becomes mere routine, have per- 
haps partly been the cause of our tardy progress in 
‘* stage reform,” in the same way as the more com- 
plicated requirements of a continually changing 
playbill must certainly have assisted the movement 
abroad. 

In collecting my examples I have limited my 
selection to stages of particular merit quite inde- 
pendent of the size, or the importance of the 
theatre to which they belong. 

Prior to commencing the compilation, I visited 
most of the playhouses on the Continent, and 
the practical merits of each stage have been 
carefully considered before determining on the 
illustrations. I have had manifold opportunities 
afforded me of testing everything of importance 
under varied circumstances, and would specially 
point out that I have also had an insight into the 
necessary account books to assist my appreciation 
of the financial details, such as wear and tear, an 
the maintenance of the necessary staff, &c. As 
new subjects, however, lend themselves all too 
easily to prejudice, I shall make it a special point 
to quote the opinions of those in charge of modern 
stages, and, where possible, to explain the ideas and 
opinions of those responsible for the design and con- 
struction. I have made it a point whenever I could 
to visit all parties concerned, and besides having had 
the great advantage of personal interviews, have 
generally also had reports or descriptions prepared 
for me embodying the various views. 

It is, perhaps, not out of place to mention that, 
with, I believe, two or three exceptions, where 
small monographs have appeared on the respective 
theatres, none of the examples have been presented, 
except incidentally, in the form of miniature wood- 
cuts in some of the foreign technical journals, or 


‘*Trucs et Decors,” was published in Paris last 
year, practically only treats of the old wooden 
stage. A description of some of the modern con- 
trivances in stage construction only occupies 20 
pages in a book of 400 pages. Mr. Contant’s work 
on theatres, of a much earlier date (1842), is, in 
fact, to my knowledge, the only instance in which 
the stage has been treated of fully in a publication. 
M. Contant, in describing the old wooden stages of 
his time, devoted no less than 40 large folio plates 
to their illustration, explaining English, German, 
and French examples of stage carpentry, with most 
exhaustive details. I cannot omit to point out that 
M. Contant was an architect, and that the stage 
carpentry of his day would, perhaps, have been 
more appropriately described by an engineer. To- 
day, where iron replaces wood, and hydraulics and 
electricity supersede manual labour, the description 
of the stage certainly appears to be more an engi- 
neer’s subject than an architect’s. As in 1842, it 
has, however, fallen to the lot of an architect to 
take the matter up in connection with his speciality, 
theatre work; and I must, like M. Contant, but 
with more reason, crave indulgence from engineers 
if my explanations and diagrams show a want of 
that knowledge of mechanical engineering which 
they expect of members of their profession. Asan 
architect I am at a disadvantage. 

It would certainly be premature to attempt 
classification in the introductory chapter of a new 
subject. The exact definition of the headings 
would also be practically impossible. I shall hence 
postpone any analysis of the subject until the sum- 
mary in my final chapter. It would, however, be 
well to note that during the preparation of these 
articles I have grouped the stages according to the 
materials of which they are constructed. I used 
the headings: 1. Wooden stage; 2. Wood and 
iron stage ; and, 3. Iron stage; and I also found 
it necessary to arrange for subdivisions according 
to the power chiefly employed in working the stage 
machinery. These sub-sections were as follows : 
1. Manual labour ; 2. Hydraulics ; 3. Electricity. 
I must at once add that, owing to the almost entire 
absence of steam for motive purposes in connection 
with stage appliances, a separate section for steam 
was not required. The order in which my notes 
have been arranged for these articles is based on 
my preliminary grouping. I shall first take the wood 
stage, then the wood and iron stage, and lastly the 
iron stage. Manual labour is employed in all 
three, but electricity and hydraulics are only to be 
found in connection with the iron stage. This will 
practically make the order as follows : 

I. Wood stage: Manual labour. 

II, Wood and iron stage: Manual labour. 

III. Iron stage: 1. Manual labour. 2. Hy- 

draulics. 3. Electricity. 

Preliminary to speaking of the stage, I must, 
however, go to some length in describing the pur- 
poses of the various classes of theatres and places 
of public amusement for which scenic paraphernalia 
has to be provided. This may at first sight appear 
out of place in a technical journal, but it will 
greatly facilitate the appreciation of circumstances 
which govern the construction and working of 
stages, and the structural as well as economic difli- 
culties which have to be overcome. I shall also 
have to add a few remarks on the planning of the 
modern building, especially as regards the stage and 
auditorium, and the optical and acoustic properties 
which have to be considered. The engineer who 
wishes to give attention to the subject must fully 
comprehend the requirements and possibilities, and 
it is absolutely essential that he should not only 


d| know the wishes of an individual client, but also 


the varied policies or makeshifts of different circum- 
stances, and, above all, different countries. 

The engraving, prepared from a photograph, 
which appears on page 71, is intended to illustrate 
a first-class modern stage between the acts, and 
ehows some of the various paraphernalia used for 
mounting a play. 





THAMES BRIDGES,—No, XXX. 
53.—Gorine Bripce. 
Ir is probable that both Goring, in Oxfordshire, 
and Streatley, on the opposite bank of the Thames, 
in Berkshire, were villages of some importance 
even in Roman times, on account of the fact that 
one of the great Roman roads passing from east to 
west crossed the river where they are located, and 
it is claimed that the name of Streatley is derived 








be fully illustrated from copies of the original work- 
ing drawings specially prepared for me, or, where 


handbooks on theatre construction and stage deco- 
ration. Even Mr. Moynet, whose able book, 


from the existence of this great road. Among the 
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important works carried out in Britain by the 
Romans during their several centuries of occupa- 
tion and development, the construction of main 
lines of communication takes a leading place. There 
were four such great roads in Britain, and, in 
addition, a large number of smaller and less im- 
portant ones. They were constructed, for the most 
part, between the second and the fourth centuries, 
and served a threefold purpose: they opened up 
the country, facilitated military movements, and 
gave occupation to the soldiers, and in a lesser de- 
gree to slaves and convicts. The four great roads, 
traces of which still remain, were as follows: 1. 
Watling Street, stretching from Kent to Cardigan 
Bay ; this was constructed by Vitellianus. 2. The 
Fosse or Fosseway extended from Cornwall to 
Lincoln, and is supposed to have received its name 
from being protected on each side by a bank. 3. 
Irmin Street ran from Saint David’s to Southamp- 
ton. 4. Icknield Street was the great road from 
Tynemouth to St. David’s ; this was the highway 
that crossed the Thames at or near Goring, and is 
supposed to have bequeathed its name to Streatley. 
Besides these four main arteries, there were, accord- 
ing to Bede and other authorities, a large number of 
minor lines of communication, all traces of which 
have disappeared. Until 60 or 70 years ago the 
traffic across the river at this place was carried by 
a ferry, which was only displaced by the erection 
of the existing bridge in 1857. There does not 
appear to be much of interest to record as to the 
history either of Goring or Streatley, but the follow- 
ing reference to the locality, which occurs in the 
History of Oxford, by R. Gardner, published at 
Peterborough in 1852, may be quoted : ‘‘ There is 
scarcely a doubt that Goring was a place of some 
importance at an earlier period. The Roman 
Icknield Street, which entered the county (Oxford) 
at Chinnor, may be traced in the parish. Dr. 
Plot confidently asserts that this road quitted 
Oxfordshire at Goring near the old ferry to the 
south of the present bridge. ... A melancholy 
loss of life took place here at the old ferry in 1674 ; 
the accident is related in a rare tract entitled, ‘Sad 
and deplorable news from Oxfordshire and Berk- 
shire, being a true and lamentable relation of the 
drowning of about 60 persons, men, women, and 
children, inthe lock near Goring in Oxfordshire, 
as they were passing by water from Goring feast 
to Streatley in Berkshire. Printed for R. Vau- 
ghan in the Little Old Bailey in 1674.’ The 
accident arose from the imprudence of the 
waterman in going too near the shore of the 
lock, where by the force of the water the boat was 
drawn down the lock and presently overturned. 
Except about 14 or 15 persons, all were unfortu- 
nately drowned in the presence of hundreds of 
persons then met at the feast. The pamphlet con- 
cludes by a solemn warning and prophecy that this 
was one of the signs of the approach of the 
Day of Judgment.” The length of Goring Bridge is 
relatively considerable, because the stream divides 
around two islands, which are shown in the 
illustration'on page 86. Only about one-half the 
structure is prominent in the engraving, although 
an indication of the further part of the bridge can 
be seen. The toll-house on the large island is about 
in the middle of the river. The navigable stream 
passes between the two islands, one of which forms 
the foreground of the picture, and the towing-path 
is carried by a small bridge seen on the left ; beyond 
the bridge this towing-path extends to the end of 
the island, and then crosses to the opposite island 
on the crest of the weir, and thence back along the 
middle island to the further portion of the. bridge. 
The largest span of the bridge is wide enough to 
cross the towing-path. The total length of the struc- 
ture, including the connecting viaduct across the 
island, is 800 ft. The portion illustrated is that 
over the main stream on the Oxfordshire side, and 
a notice of this applies equally to the other part 
near the Berks shore. The structure is entirely of 
timber, and that part over the main stream is 372 ft. 
in length. This distance is divided into 23 spans 
of very varying lengths, the narrowest being 
12 ft. 1 in., and the widest—that over the towing- 
path—29 ft. 8 in. The mode of construction 
is very simple: the platform is carried at each 
span by a row of piles 12 in. square; there are 
four such piles forming piers for each of the 
smaller spans, and five for the opening over the 
towing-path. The piles are driven at intervals of 
3 ft. 8in. apart from centre to centre, and they are 
placed diagonally to the axis of the bridge; the 
outer piles of each pier are.inclined inwards towards 


the platform. The timbers forming the piers are 
braced by horizontal timbers connecting the piles 
near the water level, the work being further 
strengthened by fenders placed in the interest of 
the navigation passing beneath the bridge; the 
rest of the bracing consists of tie-rods 14 in. in dia- 
meter, attached by straps to the outer piles near the 
top, and the horizontal timbers at the water line ; 
there are two sets of this bracing, one on each side 
of the piles. It should be mentioned that the piles 
of the timber trestle that carries the outer end of 
the largest span are not driven into the bed of the 
river, but are connected to sills 16in. square, these 
sills being bedded on a concrete foundation. The 
heads of the piles of each pier are connected by 
timbers 10in. square ; the upper face of these is 
recessed to receive the bearers of the main longi- 
tudinals carrying the platform; these bearers are 
9in. square and about 7ft. long. Thereare 13 longi- 
tudinals 10 in. by 6 in., and placed about 15in. apart ; 
they are secured to the bearers by two spikes and 
by two 1-in. bolts at each pier. The principal span 
is strengthened by three trusses resting on the piers 
and connected together across the bridge, midway 
of their length, by a beam, 6 in. by 9 in., which is 
bolted to the trusses by 1}-in. bolts. The pier on 
the island nearest the Oxford shore is constructed 
like that already described, except that the lower 
sills rest on a brick foundation instead of on con- 
crete. On the same shore the approach is termi- 
nated against sheet piling braced and supported by 
diagonal timbers and a number of piles driven into 
the bed of the river. The balustrade is somewhat 
ornamental, as will be seen by referring to the illus- 
tration. The width of the bridge is 14 ft. 6 in., and 
is utilised entirely for vehicles, except 6 in. on each 
side, which are reserved for drainage channels. 
The construction of the Berkshire section of the 
bridge is in all respects similar to that we have 
already described ; the length of this part is about 
250 ft. The principal portion of Goring Bridge is 
situated in Oxfordshire, and the repairs are carried 
out by the County Commissioners under the Act of 
7 William IV., which authorised the construction 
of the work. 


54.—Movutsrorp Brincr, GREAT WESTERN 
Rattway Company. 


The description of the Great Western Railway 
Company’s bridge at Gathampton, of which we 
recently published an illustration (see page 9 
ante), might almost serve for the structure that 
carries the main line of the same company across 
the Thames at Moulsford, aut of which an engrav- 
ing is given on page 86. It was built under 
Brunel’s directions about the same time as the 
Gathampton Bridge, and, like this latter work, 
was widened in a similar manner a few years since. 
The widening really consists of a separate bridge 
built on the upper side of, and a few feet distant 
from, the old one, to which it is connected by the 
bonding of the new and old masonry of the piers, 
and by a flooring of wrought-iron trough-plates on 
the platform level. Both old and new bridges are 
of brick, with courses and copings of Bath stone, 
and the design of the widening is a very close copy 
of the old bridge. 

Mouisford Birdge crosses the river at an angle 
of 45 deg., and with four spans of 62 ft. measured 
on the square, or 87 ft. 8 in. on the skew. The 
length of the old piers was 45 ft., and these have 
been increased to 73 ft. by the new work; the 
thickness is 12 ft. to within 4 ft. of the bottom of 
the footings, which increase the width of the old 
piers to 21 ft. 6 in., and of the new piers to 18 ft. 
The brickwork of these piers is not solid, but, as at 
Gathampton, they are considerably lightened by 
the adoption of chambers and cross-walls, the width 
of the chambers being 4 ft. 6 in. The arches are 
elliptical, with a rise in the centre of 22 ft. 7 in., and 
a thickness at the springing of 5 ft. 7 in., decreasing 
to 4 ft. Lin. at the centre. The same system of reduc- 
ing the weight over the arches as was used at Gath- 
ampton is found in the Moulsford Bridge, and has 
been followed in the new work ; the distance apart of 
the walls forming the chambers is somewhat greater 
in the old bridge, however, on account of its having 
been constructed for the wider gauge. The width 
between the walls is 5 ft. and 2 ft. 6 in., so that five 
chambers are left in the whole width ; the bottoms 
of these chambers are connected with inverts, and 
arches are turned over the top; both top and 
bottom arches are covered to some depth with 





concrete. In constructing the new bridge a clear 
width of 42 ft. had to be left for navigation ; it 








was, therefore, necessary to erect the arches on 
trussed centring carried on piles driven far enough 
apart to fulfil the required conditions. There were 
six of these arch centres, which were made in 
panels, eight to each centring, and bolted to one 
another ; the trusses rested on hardwood wedges 
driven between them, and the timbers secured to 
the heads of the carrying piles. The abutment 
walls are 6 ft. 9 in. thick, increased to 12 ft. 9 in. 
at the foundation, and they are strengthened by 
two walls 4 ft. thick, dividing the w'dth into three 
parts; these counterforts are 25 ft. long. The 
wing walls and end piers are practically similar to 
those at Gathampton. From the illustration it 
will be seen that it has been necessary to introduce 
a few tie-bolts into the old bridge, which otherwise 
has remained in a sound condition. The widening 
is indicated in the engraving ; it is on the up-stream 
side of the old work, and is 26 ft. wide between the 
parapets. 
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THE arrangement of the workshop attached to 
the engineering department of this college can 
readily be seen from the plan which we gave at 
page 3, and from the two photographic views 
which we publish this week. It has been furnished 
at a cost little short of 50001. with fair-sized 
examples of the usual machine tools of modern 
types, and with a large assortment of the various 
hand tools and appliances, standard gauges, &c. 
The equipment of the turning and machine-work 
section consists of: 12-in. centre break lathe, with 
bed 32 ft. long, by Darling and Sellers, Keighley, 
with treble-geared head and faceplate made in the 
department ; boring machine, with table adjustable 
to 18 in. centre, made in the department ; 12-in. 
centre self-acting slide, surfacing and screw-cutting 
lathe, by F. and J. Butterfield and Co., Keighley ; 
two 84-in. centre self-acting slide, surfacing and 
screw-cutting lathes, on 14-ft. bed, made in the 
department ; 7-in. centre self-acting slide and 
screw-cutting lathe; 9-in. and 8-in. centre hand 
lathes, by F. and J. Butterfield and Co., Keighley; 
7-in. centre self-acting slide and surfacing lathe, 
by Darling and Sellers, Keighley; 8-in. centre 
lathe for cutter-making, with special arrangement 
for ‘* backing off” wheel cutters, made in the de- 
partment; planing machine to take 4 ft. 9 in. 
square by 16 ft. long, and 10-in. self-acting slotting 
machine, by Shepherd, Hill, and Co., Leeds; planing 
machine to take 2ft. square by 4 ft. long, 8-in. 
stroke shaping machine, and wheel-cutting machine, 
by J. S. Hulse and Co., Manchester ; ‘universal 
milling machine and Kreuzberger’s cutter-grinding 
machine, by Greenwood and Batley, Limited, 
Leeds ; machine vice, chucks, &c., by C. Taylor, 
Birmingham ; sets of tool-holders, by Smith and 
Coventry, Manchester, and Greenwood and Batley, 
Limited, Leeds, for lathes, planing and slotting 
machines, &c.; and a complete set of standard 
gauges by Sir J. Whitworth and Co., Limited, Man- 
chester. Inthe fitting section isa long benchof special 
design, provided with 18 vices of various patterns, 
including six patent ‘‘sudden-grip,” by J. Parkin- 
son, of Shipley ; a drilling machine, by Darling and 
Sellers, with set of twist drills, by Smith and Coven- 
try ; a complete set of screwing tackle, rules, squares, 
and gauges, by Sir Joseph Whitworth and Co., 
Limited, Manchester; surface plates, by Smith 
and Coventry ; and all necessary tools, marking- 
off tables, &c. For smithwork are provided: A 
set of smiths’ tools for light forging and tool dress- 
ing, with anvils, swage-blocks, &c.; a smith’s 
hearth, with Root’s blower, and a pneumatic-power 
hammer, by Thwaites Brothers, Limited, Bradford. 
The wood-working and pattern shop, which we 
illustrate on page 74, is fitted with joiners’ benches, 
having 13 screws, and several full sets of hand tools 
used in the various wood-working trades, as well asa 
5 ft. by 2 ft. 6 in. circular saw bench for sawing, 
grooving, rebating, moulding, and tenoning, by T. 
Robinson and Sons, Limited, Rochdale; band- 
saw with 2-ft. pulleys for cutting sweeps and 
circular work, by Furness and Co, Liverpool ; 
10-in. centre wood-turning lathe, with over-end : 
face-plate and tool-post for large work, made in 
the department ; paring machine, for squaring 
ends, mitreing, &c., by Perkins and Co., Grand 
Rapids, U.S. ; and two moulding benches with 
boxes of various types and sizes, and a complete 
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set of moulder’s tools and appliances for small 
work, 

The general supervision and direction of the 
workshop is vested in the head master, Mr. G. F. 
Charnock, and as instructors in each of the 
branches named, skilled workmen of many years’ 
experience in engine shops of the highest standing 
were selected, Mr. J. Warburton being instructor 
in turning and machine work, with W. Denby 
as assistant instructor, Mr. EK. Exley in fitting, and 
Mr. E. Hewitt in wood-working and patternmaking. 
The number of students accommodated in the work- 
shops at any one time usually amounts to about 36, 
but in the evening classes a much larger number— 
generally 50—has to be dealt with. It will be 
evident that to do this all machines must be kept 
going, and all places filled with workers. Thus at 
the beginning of any session some students must be 
put to work at patternmaking, others at the lathe, 
others at fitting, and so on. Hence it became 
necessary to devise some system which would enable 
all students, although they might not commence at 
the same point, to ultimately pass throygh the 
same course of instruction, and an ingenious time- 
table has been adopted for several years past with 
the greatest success. 

Although, at first, some opposition had to be 
encountered, the department is now well supported 
by many local firms of machine makers, &c., and 
the prejudice which, in certain quarters, at first 
prevailed against it, on the score of ‘* competing 
with the trade,” has quite broken dawn. In this 
way it is not difficult to obtain small examples of 
work of an elementary character in order to pro- 
vide suitable practice for beginners, and the variety 
which results is found to be a considerable advan- 














Fic. 3. Woop-Workine SxHop. 


tage. The work upon which the senior students 
are employed is, however, original, and is executed 
from designs which are prepared in the college as 
part of the regular course of instruction. From 
the general arrangement, for which either Mr. 
Charnock or his chief assistant is responsible, 
the students ‘‘ get out” the necessary detail draw- 
ings—of course, under supervision—and after these 
have been checked and approved, they are passed 
on to younger students to be traced, and ‘‘ blue 
prints ” made for shop use, the latter being mounted 
on boards and varnished in the usual manner. 
Since the opening of the department there have 
been made in this way: Three 6-in. centre foot- 
lathes, one 10 in. by 20 in. horizontal engine, five 
14 in. by 16 in. special high-speed horizontal en- 
gines (one of which is driving the extensive 
works of the Bradford Coffee Tavern Company, 
Limited), six 74-in. centre self-acting slide surfacing 
and screw-cutting lathes, two warehouse hoists with 
worm gearing, one direct-acting steam pump with 
5-in. ram, two 8}-in. centre self-acting lathes, and 
two 10-in. centre wood-turning lathes, in addition to 
the various tools for use in the department as pre- 
viously mentioned, and work for extensions of 
other departments of the college, such as shafting 
and gearing, friction clutches, &c. The whole of 
the work, except the castings and large forgings, is 
done in the college, and thus students have an 
opportunity of studying every point in the con- 
struction, from start to finish. Excellent as this 
system may be, it is, nevertheless, very necessary 
to prevent the impression in the mind of a beginner 
that everything is comprised within the four walls 
of his college, and, therefore, during the summer 
term arrangements are made for a series of visits 





to large works in the district for the purpose of 
enlarging the views and information of the students. 
That there are firms ready to expend both time and 
trouble to render such visits instructive and profit- 
able, seems to us an indication that the work which 
is being carried on is appreciated. We consider it 
very important to success that an institution of 
this kind should ‘‘keep in touch,” and, in fact, 
receive the sanction and active support of the 
trade. 

It will be noticed that the quality of the work 
done is much higher than it has been customary to 
consider possible in a school. There is an entire 
absence of the ‘“‘wooden spoon and mortise and 
tenon joint” element with which we have lately 
been made so familiar in many recently-established 
**Sloyd” and ‘‘ manual training” schools, and it 
is easy to see that the latter, whatever advantages 
younger boys may derive from them, are altogether 
unsuited to the wants of those who have begun the 
serious business of life. On the other hand, we 
believe there are some colleges possessing a number 
of lathes and other machine tools, which, however, 
are never applied to any useful purpose, and are 
apparently preserved in a highly polished state, 
much in the same way as samples in a museum ; 
or, by way of explaining what are termed the 
‘** motions,” perhaps a cubical block of cast-iron is 
fixed upon the table of the planing machine, and 
gradually reduced to cuttings. It is difficult to see 
that much good can be done in this way, and that 
greatest of all incentives, especially to a beginner 
—the knowledge that he will ultimately have the 
satisfaction of seeing the part upon which he is 
engaged at work in some engine or machine—is 
altogether absent, The system adopted at Brad- 
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ford, as shown by the experience of the last eight 
or ten years, has produced very gratifying results, 
and seems likely to lead to important developments 
in the future of engineering education. The suc- 
cess which has been achieved may be partly due to 
the fact that science is studied side by side with 
practical work, so that the bearing of the one upon 
the other is probably grasped in a way not likely 
to be lost sight of afterwards. With the science 
teaching, laboratory work, and drawing-oflice prac- 
tice we propose to deal in a subsequent issue. 


(Zo be continued.) 





ELECTRIO TRACTION.—No. XLVII. 
By Puitie Dawson. 
ACCOUNTS AND THEIR CLASSIFICATION. 

A precise and logical classification of accounts is 
of the greatest importance in street railway prac- 
tice, especially where mechanical traction is em- 
ployed. So far but little uniformity exists in the 
methods of classification adopted by the various 
street railway companies. This is to be regretted, 
as it renders it most difficult, if not wholly impos- 
sible, to institute any comparison between the 
economy of operation of the different systems and 
roads worked under similar conditions. 

In the early days of electric traction, when rival 
systems were being introduced by competing com- 
panies, the question of economy of operation was 
frequently lost sight of, and in many instances 
accounts were purposely rendered obscure, so as to 
make comparison practically impossible. 

To introduce an elaborate and thorough system 
of accounts is, no doubt, costly and troublesome, 
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but it always pays in the end. Not only does a 
careful classification furnish information of great 
value to directors, shareholders, and the general 
public, but it enables the responsible executive to 
determine at a glance where economy may and 
should be effected, and whether the plant is being 
worked to the best advantage. The importance of 
a uniform system of accounting is at once percep- 
tible, as it stimulates a healthy competition between 
operating companies and managers to run as cheaply 
as possible, and compels the makers of plant and 
equipment to develop their apparatus as highly as 
possible. Moreover, the parts of the various de- 
partments of a tramway company are put upon 
their mettle, and must endeavour to reduce to a 
minimum those items of expenses for which they 
are directly responsible. 

The greater the system, the more detailed should 
be the accounts, as in large concerns very small 
economies on comparatively petty items may mean 
a considerable saving in expenditure. 

For small roads, of course so much detail is not 
necessary, but careful records should still be kept, 
so that discrepancies can at once be easily traced 
back to their source. 

The subdivision adopted by the West End Road 
of Boston, one of the oldest and best managed of 
electric railways, is as follows : 


TaBLeE LX XXVIIL.—West Enp Street Rattway Com- 
PANY.—SCHEDULE OF OPERATING EXPENSES, HORSE AND 
Evxctric Lines. 

GENERAL EXPENSES. 
Salaries, Office and General Expenses. 


1. Salaries, president, vice-president, and clerks. 
2. 99 general manager and clerks. 








OM OVE Go 


10. 
11. 
12. 


13. 
15. 


16. 
17. 


18. 
10. 


20. 
21, 


COLLEGE. 





. Salaries, treasurer, paymasters, and clerks, 


~ receiver, clerks, and collectors. 

a auditor and clerks, 

Pe purchasing agent and clerks. 

a and expenses, storekeeper and clerks, 
ee and expenses, general officee. 
Telephone repairs and expenses. 

Fare registers. 
Stationery and printing. 
Miscellaneous expenses. 


Legal Expenses. 
Salaries and expenses of attorneys. 
we claim agent and clerks. 
Expenses claim department. 
Inspection. 
Services of inspectore. 
Inspectors’ fares and expenses. 
Insurance, 
Fire insurance premiums. 
Indemnity insurance premiums. 
Rents, 
Rent of land and buildings. 
Rent of other roads. (Trackage only.) 
MAINTENANCE OF TRACK AND BUILDINGS, 
Maintenance of Track. 


. Superintendence, engineering and general expenses, road 


epartment. 


. Labour, repairing track. 


° paving track. 
aa of teamsters, road department. 


2 of watchmen, ,, me 


. Timber and ties. 
. Rails and fastenings, turntables, transfer tables, frogs and 


switches. 


. Paving blocks. 
. Sand, gravel, and cement for track repairs. 
. Maintenance of carte and vehicles for track repairs. 


other track tools and equipment. 


. Use of horses for track repairs. 
. Miscellaneous expenses of track repairs; 
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Maintenance of Buildings. 
5, Superintendence and general expense of buildings depart- 


oo 


ment. 
36. Repairs of stables. 
37. a. horse car houses. 
" 38. o electric car houses and repair shop. 
‘ £9. . other shops. 
40. ra miscellaneous buildings. 
41. " tenements. 
42, », and renewals of tools and machinery in buildiog 
department. 
43 », Of power stations (exclusive of equipment). 


MAINTENANCE OF EQUIPMENT. 
Maintenance of Cars and Vehicles. 
45. Repairs of box horse cars. 
i, te open horse cars. 


47 a box electric cars. 
48. - open electric cars. 
484 a trucks for electric cars. 


49. Miscellaneous car repairs, 

50. Repairs of electric snow equipment. 

61. se snow ploughs and other snow equipment. 
52. * carriages, wagons, and vehicles. 


Maintenance of Shop Equipment. 
53, Repairs of machinery, tools, and equipment of car shops— 
electric and horse. 


Maintenance of Horse and Harness Equipment. 

54. Renewal of horses. 

55. Shoeing expenses (includes shoeing horses, maintenance of 
shoeing tools, and any other expenses of shops where 
horses are shod), 

56. Repairs of harness. 


67. and renewals of blankets and robes. 
68. V eterinary services, 
69. en supplies and expenses. 


MAINTENANCE OF ELEcTRIC EQuirMENT. 
60. Maintenance of steam equipment of power stations. 


61. ee electric ” = a 
62. * feeder lines. 
63. line and car equipment (will be subdivided 


as follows, and all charges must be made to one or other of 
the subdivisions): | 
” A. Maintenance of poles. 
3B. a overhead lines. 
$ 30. a track wiring. 
63 D, Electric lamps for cars. (Supply of lamps only.) 
63 E. Maintenance of motor armatures. 
” » gearing. 
63G. motors, miscellaneous. 
This account will include all repairs of motors, trolleys, wiring 
and electrical equipment of cars, except as specified in the four 
preceding accounts, 


TRANSPORTATION EXPENSES, 
Supcrintendence and General Expenses of Transportation. 


64. Superintendent of routes and clerks. 

65. Division superintendents and clerks. 

66. Chief conductors, inspectors, starters, and aids. 
67. S-ation receivers and register inspectors. 





68. Miscellaneous transportation expenses. 



































Injuries and Damages. 
69. Damages to persons by horse cars. 
70 - electric cars. 
7 » property by horse cars. 
72. jae m electric cara 
73 and gratuities to employés. 
74. Miscellaneous damagee. | 


Road and Snow Expenses. 
75. Labour, watching holes, and flagging cars. 
76. = track cleaners and switchmen. 
77. Sanding and watering track (labour, sand, sand-boxes, &c.). | 
78. Oil for track. | 
70. Labour, removing ice and snow. | 
80. Teaming ice and snow. (Hired teams.) | 
81. Salt for tracke. 
82. Tools and miscellaneous snow expense. 


Station and Stable Service. | 
. Stable superintendence (wages, stable foremen, clerks, stable | 
and hay inspectors and clerks). 
84. Superintendence electric stations (foremen and clerks). 
85. Oatlere. 


os 


86. Feeders. | 
87. Floormen. 
88 Shifters. 


89. Teamsters and expressmen. 
90. Harness cleaners. 

91. Lamp cleaners. 

92. Car cleaners. 

93. Firemen (for heating stations). 
94. Watchmen. 

95. Miscellaneous stable labour. 


; Provender. | 
06. Hay. i 
97. Grain. 

98. Salt and miscellaneous provender. 


Stable and Station Supplies and E2:pense. | 
99. Fuel, lights, and electric lamps for stations, stables, and ca re. 
100. — fixtures, tools, and equipment for stations -_ 
stables, 
101. Water for stations and stables. 
102. Bedding for horses. | 
103. Miscellaneous supplies and expenses of stations and stable . 


Car Service and Expense. 
104. Conductors, horse cars. 
105, o electric cars. 
106, Drivers, horse cars. 
107. Motormen, 
108. Drivers, tow cars. 
109. Tow horse service and expense. 
liv, Lubricating oil, waste, and miscellaneous car stppliee 


Electric Motive Power. 
’ 111. Steam and electric superintendence and general expense 
112. Labour for power account, 
113. Fuel for power account. 
114. Miscellaneous supplies and expenses for power 
Use of Horses. 
115. Use of horses. (Credit account). | 
ScHEDULE OF OPEN CONSTRUCTION AND EquirMENT 
ACCOUNTS. 
Expenditure for new construction and equipment, during the | 
year, to be charged as follows, but only upon the av.ditor’s ap- 


j 
j 
} 


proval. | 


TABLE LXXXIX.—Exectric Rattway BooKKEEPING. 


Form 
Article No. 


On Hand 


Due on 
last Day ee a 
Drevinas Requisi- on Requi 


Month. tion. sition. 


Darts. 

















January .. 
February 
March 
April 

May 

June 
July 
August .. 
September 
October .. 
November 


December 


Net Cost ___ 
Article No. ’ 
Form 


Received | Received 
by Tora. 
Transfer. 





A.—Store-Room Carp. 
Name 





| Amount | Remain- 
—., Trans- ing on 
ferred. Hand. 


Amount | 


Required. Rawanns, 








B.—Srore-Room Carp. 
wren 


RECORD OF MATERIAL USED. 


DATE. ees 


Tora. 








12 3 4 5 6 7 8 9111/12 13/14 15/16/17 18 19 20) 21|22 23 24/25) 26 27 28 29|30|31| 


January 


February 
March.. 
April .. 


May 

June 

July 

August 

September 
October 
November 


December ~— 





(Front and Back.) 


189 Form C.—MarteriaL Usrep. 


Line 
Car No. 
Date and 


Order No. 


Quantity. Article. Price. 








Order No. 


Total | Date and 


Dept. 
Date 189 


Article. Price. Total. 


| Order No. Quantity. 





Form D.—Timg ExXpeNnDgED. 


Line 
Car No. 


Date | 


Order No. 


Dept. : 
A 2 See Date 189 


Total Rate 
NAME, Com- | 1 2 3 4 5) 6 7 8 9/10 11/12 1314/15 1617/18 — 21 22 23 24 25 26 27 28 29 30 31) I per Total. 
| r. 


| 
| 
pleted. | | | 


New CONSTRUCTION, 
Construction of Tracks. 
Grading and paving. 


Track, rails, timber, &c. 
Engineering and general expenses. 
Construction oF Exectric Roavs. 
Line Construction. 
Wiring tracks. 
Poles and setting. 
Overhead lines. 
Feeder lines (overhead). 
Feeder lines (underground). 
Line construction tools. 


Power Stations. 
Power houses—specifying each. 
Equipment of power statlons—specifying each. 


Electric Car Houses and Shops. 
Electric car houses and shops. 
Equipment of electric car houses and shops. 


Engincering and General Expense. 


fours. H 





New Equipment, 

New electric cars (includes cost of cars, motors, and other 

equipment). 

New passenger cars—other than electric cars, 

New electric snow equipment (includes all motors and electric 

equipment of same). 

New snow ploughs and working cars. 

New v gala is wagons, and vehicles not running on 

tracks. 

New harness and blankets. 

New machinery, tools, and miscellaneous equipment. 

The above schedules include those ts which will be mainly 
required for charges by the electric department, but are not in- 
tended to prevent charges by that department to the other operat- 
ing expense accounts of the road in case occasion arises. 


New Rea Estate. 
New real estate purchased. 
New buildings, other than for electric purposes. 
ELEVATED RAILROAD CONSTRUCTION. 


Engineering and general expenses, elevated railroad construc- 
tion. 





Fixep CHARGES. 
| Interest.—Includes all payments made on account 





Electric engineering and general expenses electric construction. | of funded or floating debt. 


REF 
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TapLE LXXXIUX.—Electric Railway Bookkeeping— 
(continued). 
Form E.—Buffalo Railway Company. 
Suor ORDER. 
aa 
Fornaa $$ _— Dept. 
Please make or repair following articles, use order No.__ 
for all work and material put in repairing or making same. 


Articles — 





Form F.—Time and Materiul Record Book. 








} 


Re- 














| uan- * | 
Workman dee | Cost. we. | Material. | Cost. meee 
— ————|}——_ | — — —— 
Total .. | | | 
Received —___ __. 189 Entered, 
Commenced work 189 
Finished — _189 Storekeeper. 
Repaired or new_______ work. 
Foreman, 
Form G,—Buffalo Railway Company. 
Dairy Time SHEET. 
Date__ ___ 1389 


Hours. | 
| 


= 





Description of Work. | — Number| Department. Remarks. 
| 
| 
| 
| 











oes: 
Rate per Day = Approved, 
Name____ elses nie a 
Foreman. 
Form H.—Buffalo Railway Company. 
Store Room. 
DatLy DistRIBUTION REPORT OF MATERIAL, 
re Date 189_ 
” eke le 
No. of | : assifi- |p; r 
Pieces. | Articles. cation. Fig.| Letter. ions Amount. 
| | | sat eel 











Form I.—General Jobbing Tag. 
aa - ___ Department. 





Department Foreman: You will do the work described 


below Sil). OR 


Master Mechanic. 
Description of work to be done. 

















1. Received _ 18 . 
2. Commenced work, 189 . 
3. Finished, 2 189 . 


4. Repaired or new _ work. 


Foreman, 


Printed on Back of Jobbing Tag.—The work described to be 
done on this tag must be followed to the letter. If the job re- 
quires more work than is outlined, the department foreman 
roust confer with the master mechanic and receive orders before 
doing any other work on job. 

Department foreman will securely attach this tag to any work 
to be repaired, or to any new work as it progresses. He will fill 
out line No. 1 as soon as he receives tag. Line No. 2 as soon as 
work is commenced. Lines Nos. 8 and 4 as soon as work is finished. 
Then sign and return to storekeeper. 


Approved : 





Master Mechanic. 





Superintendent. 


Rents.—Include rentals of leased lines, buildings 
of every description, and ground rents. 
Taxes.—Assessed on property used in operating 
the road, on earnings, and on capital amount. 
Franchise Charges.—Include payments made to 
> city on grors earnings in consideration of fran- 
ise. 
Having discussed the method of subdivision, the! 





TABLE LXXXIX.—E xctric Ramway PooKKEEPING—(coxcluded). 
Form K.—MrvgaceE or Cars. 


Lockwood and Ough, 12,905. 














| a ; IF | | {pe | = | ! 
No. Seams Feb. | March. | April. May. June. July. |August.| Sept. ‘October. Nov. | Dec. Total.| Remarke. 


| 


| 
| | 


Form L.—WHuHEEL REcorp. 





Lockwood and Ougb, 12,905 








Date New or | | Tine. 


J Wheel 
Applied. | S. Hand, | Car No. No. Axle No. 

















os oes 
Miles 














Form M.—Burrato Raitway Company—Daity Repost. 


Work done at Barn _ pee se 


| 
Car No. | 





Cause and Nature of 
Trouble. 


| 
| | 

) 
' 


next point is how to keep the accounts in as simple 
and effectual a manner as possible. 

Two principal books of record are required, the 
number of minor books and forms from which these 
are compiled varying with the size of the enterprize 
and the methods preferred by the manager. 

Where a company exploits various methods of 
traction on different lines—as, for instance, horses, 
cable, and electric—the best method is to divide 
each of the main vertical columns into three, and 
head them Horse, Cable, Electric, so that at a 
glance the expenses of each are ascertainable. 

The second book necessary is the ledger, and 
does not differ substantially from the ordinary 
commercial ledger. 

It is necessary to keep careful track of the several 
items of material and labour, so that they may 
unfailingly reach their proper subdivision. For 
this purpose it is proposed to reproduce a few of the 
forms found moat useful in America for this purpose. 

When supplies are required, the purchasing 
agent of the railway company sends an order, of 
which he keeps a carbon duplicate. With this 
order he sends special forms on which the invoice 
to the company is made out and the shipping 
notice containing the list and amount of goods sent, 
thus making it possible to separate and to always 
know at a glance invoices, shipping notices, &c., 
the various forms being different in size and colour, 
so as to make them easily distinguishable. 

When the foreman of any department requires 
any supplies, he fills in a form and sends it to the 
purchasing agent, after it has first passed the general 
manager, and been approved by him. 

When the goods have been ordered, the auditor 
or accountant sends Form A tothe foreman who has 
ordered the goods, who signs for them and returns 
the forms to the general manager, who signs and 
forwards to the auditor or accountant, who verifies 
and finally despatches it to the cashier, who then 
pays the amount. 

We reproduce some extremely well-thought-out 
forms taken from the American Street Railway 
Journal, one of the most painstaking and accurate 
publications dealing with street railways. 

Form A, Table LX XXIX., is a card used in the 
store-room. There is a separate card for each box 
or compartment in which material is kept ; and, 
as will be seen, each card is good for one year. 
The different headings explain themselves. On the 
opposite side (Form B) is given a record of the 
material taken from the compartment. The card 
is placed upon a file near the section where the 
number is located, and at night is in a safe, so 
that if the store-room should burn down, the com- 
pany will have an accurate inventory of all supplies 
on hand. 

Every department ought to have a time and 
material book, the pages of which are shown by 
Forms C, D, that covering material used being on 
one page, and the time expended under the dif- 
ferent days of the month on the opposite page. 


| Material Used. 





Cause of Removal, Maker. Dates. — | Run. 
! 
\ 
Motor Dept. 189 
———— 
Labour. Time in, Time Ready for 


Hours, Service. 


| 
| | 
| 


For every piece of work performed in any depart- 
ment, a shop order-form E is issued by the store- 
room. Each shop order is given an order number, 
and this order number is entered in the time and 
material book when the work is begun. 

In the time and material record-book (Form F) 
all material used in any order is entered under 
its order number on the material side, together 
with its cost. All labour, and by whom performed, 
is also accounted for from day to day, on the 
other side. When the job is completed, if the 
order number has passed through two or three 
divisions of the repair-sheet, the footings of the 
two or three time and material records show the 
full expense of the repair, or the newly-made 
article. 

In conjunction with these forms there is also a 
daily time-sheet, shown in Form G, which is made 
out by the men in the different departments. This 
gives the order number, a description of the work, 
the number of hours put in, the department in 
which the work is performed, and such remarks as 
the workman may want to make. This time-sheet 
is approved by the foreman, and is signed by the 
man who has done the work. 

The storekeeper reports each day to the super- 
intendent all materials issued by him on the previous 
day, showing the name of the article, the amount, 
the classification, and the price. This sheet is 
shown in Form H. 

The storekeeper using Form A can from time to 
— check the use of any article and the atock in 

and. 

Form I shows the card attached to every piece 
of work in the process of construction or repair. 

Forms K and L are most useful, and need no 
description, as they are self-explanatory. 

Form M is made out by the foreman at the dif- 
ferent barns and sent in to the master mechanic 
each evening, and gives the amount of work done 
to the cars. 

On the back of this form spaces are left for the 
numbers of disabled cars in each car barn at the 
time of closing the report, and for general remarks. 








THE EMPTYING OF THE MERJELEN 
GLACIER-LAKE. 
By C. 8. Du Ricue PRetier. 


Tue glacier fall on the Gemmi Pass early in 
September, of which a short notice by the writer 
appeared in ENGINEERING, October 11, was a few 
weeks later followed by another Alpine phenomenon 
hardly less remarkable, but fortunately not attended 
by any loss of life and property—to wit, by the 
— of the Merjelen Lake, which took place 
during the night of the 23rd to 24th of September. 

The Merjelen Lake, situated at the eastern flank 
of the Great Aletschglacier in the Rhone Valley, at an 
altitude of 2367 metres (7750 ft.) above sea level, is 
unique even among glacier-lakes ; first, on account 
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of the intense greenish-blue colour of its water ; 
secondly, because it has two outlets in opposite 
directions, one to the west through the Aletsch 
glacier (the most extensive glacier in the Alps), and 
another, an overflow outlet, to the east to the 
Viesch glacier ; and thirdly, because it is subject 
not only to sudden and considerable fluctuations of 
level, but to emptying itself at irregular intervals 
through the ice wall of the Aletsch glacier, which 
under ordinary conditions retains it. The sudden 
discharge of the lake, often with a great noise, is an 
Alpine phenomenon of exceeding grandeur, and 
has, moreover, on more than one occasion, caused 
the partial flooding of the Rhone Valley, above 


Brieg, at a distance of about nine miles from, 
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aud 1683 metres, or fully 5500 ft., below the 
lake.* 

As is seen from the plan and section (Figs. 1 
and 2) reduced by the writer from the Swiss Contour 
Map of 1 in 50,000, the lake lies between Eggishorn 
and Strahlhorn in a depression which, in glacial 
times, was filled by an offshoot of the Great Aletsch 
glacier, but which the latter, owing to its own 
shrinkage, as well as to the action of the lake water, 
is now unable to invade. The lake consists of two 
basins separated simply by an unevenness of the 
ground, to wit, an upper, smaller, and shallow basin 
at the eastern end, and a lower and larger western 
basin which deepens rapidly towards the glacier 
wall, where it reaches a depth of about 50 metres 
(165 ft.). The surface of the glacier dips gently 
into the lake, but below the water’s edge the glacier 
forms a perpendicular cliff of the depth already 
mentioned, the length of the ice wall being about 
500 metres, or 550 yards. 

At high water the lake covers a superficial area 
of about 375,000 square metres (438,000 square 
yards), and at a mean depth of 28 metres (92 ft.) 
contains about 10 million cubic metres or tons of 
water, half of which is derived from the ordinary 
drainage area of about three square kilometres. 
During or after a hot and dry summer, such as the 
one of 1895, and in conjunction with the prevalence 
of southerly winds, the melting of the glacier ice 
is greatly accelerated, and the lake then rises 
rapidly until it attains its maximum level, when 
it either overflows to the east, viz., to the Viesch 
glacier, or forces a passage under or through the 
ice wall of the Aletsch glacier. The discharge is 
at first slow, then rapid, and is frequently accom- 
panied by a noise like the roar of thunder, which 
is heard at a great distance, and is due partly to 
the rush of water through the glacier, and partly 
to the rotten and undermined roof of the glacier 
falling from a considerable height and in large 
masses into the bed of the lake. 

This remarkable phenomenon recurred during the 
night of the 25rd to the 24th of September. Already 
in the autumn of 1894 partial emptying had taken 
place, when the lake was reduced to about one- 
third of its volume at high water, and two lakelets 
were left; but during the summer of 1895 the 
lower basin rose again, and towards September 20 
had more than reached the level of the upper 
basin. The fall began on that day, reaching 
6 metres (20 ft.) during the next two days, and 
during the following night the lake emptied 
itself so completely, that in the morning the 
intensely blue glacier wall was exposed to view 


* According to an old legend, these floods were caused 
by a monster chamois, whose coat consisted of icicles, 
and which suddenly rose out of the Aletsch glacier, de- 
stroying everything. Formerly, the cowherd who first 
brought the news of the bursting of the lake to Brieg, 
was rewarded with a pair of new shoes. 
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to its full length and depth, and exhibited a large 
number of ice-caves and perpendicular fluted 
fissures, while the bottom of the lake was strewed 
with blocks of ice, which, as is characteristeric of 
the Merjelen Lake, had been floating on its sur- 
face, or had recently fallen, and were still falling 
from the glacier wall. An idea of the imposing 
depth of the latter may be gathered from the fact 
that it exceeds the height of the Duke of York’s 
column (120 ft.) by at least 40 ft.* 


The lake is popularly said to have emptied itself | 


formerly once in seven, latterly once in three years, 
but in reality the phenomenon recurs at irregular 
intervals, and always between the months of June 
and September. 
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Although the partial emptying is 
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supposed to close, open, and widen, or vice versd, 
according as the glacier shifts its position; but 
this explanation is manifestly untenable, and the 
partial or total discharge is due simply to the pres- 
sure of the increased volume of water against the 
ice wall, in which one or more orifices or fissures are 
formed at the point of least resistance, viz., where 
the porosity of the ice is greatest.* The sectional 
area of the outlet, for a discharge of, say, nine 
million cubic metres in 12 hours, and at mean head 
of water of 25 metres (82 ft.), works out 9 square 
metres, or about 100 square feet, and is therefore 
by no means of extraordinary dimensions, as is 
often imagined. The rate of outflow is in that 
case about 200 cubic metres (7000 cubic feet) per 
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of frequent occurrence, the total discharge of the 
lower basin is rare, and even in that case a pool 
always remains in the upper smaller basin. A 
total discharge in the space of eight to 12 hours is 
reliably recorded, ¢.y., in 1864, when even the 
small boat on the lake disappeared under the 
glacier ; again in 1878, when accurate measure- 
ments were taken; and, further, in 1892 and in 
1895. The intermediate occurrences were essen- 
tially partial discharges. 

The phenomenon has been explained by the 
existence of a tunnel in the glacier, which is 


* The wall is shown almost to its full depth in the 
photographic view, taken by M. Ph. Gosset, of Berne, 
of the lake in September, 1887, after an all but complete 
discharge. The high-water line before the emptying is 








distinctly seen. 





second, or 50 cubic metres (1750 cubic feet) more 
than the average volume of the Rhone at its inflow 
into the Lake of Geneva, where the sectional area 
is, of course, at least 40 times larger. As already 
mentioned, the porosity of the ice wall is produced 
by the accelerated:rate of melting during or after a 
hot summer, and hence the whole phenomenon of 
the emptying of the lake is, in the writer’s view, due, 
not to any shifting of the glacier, but essentially 
to meteorological causes and mechanical agency. 
Until recently, whenthelakeexceededitsmaximum 
level beforeithad forced a passagethrough the Aletsch 


* The pressure of the whole body of water (10 million 
tons) against the glacier wall, 500 by 50 metres, is no less 
than 400 tons per square metre, or about 37 tons per 
square foot, viz., five times the pressure allowed for the 
walls of large reservoirs. 
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glacier, an overflow took place to the east over the 
low saddle to the Viesch glacier, about 770 metres 
(2540 ft.) below the level of the lake. With the view 
of preventing the occasional floods caused by the 
discharge either in one direction or the other in the 
Rhone Valley, near Brieg, an overflow tunnel about 
500 metres in length and 2 square metres (21.4 square 
feet) in section, has recently been driven through 
the low divide at a level about 7 metres (23 ft.) 
below the latter (Figs. 3and 4). The overflow 
operates whenever the lake rises about 3 metres 
(10 ft.) above the level at which the lower and 
upper basins unite, the quantity of water of which 
the lake is thus relieved being about three million 
cubic metres, or one-third of its maximum volume. 
It is, however, evident that notwithstanding this 
overflow drain, the lower basin must always be 
subject to empty itself through the Aletsch glacier ; 
indeed, this is precisely what happened on Sep- 
tember 24, when a committee of inepection from 
Brieg was on its way to the lake, expecting to see 
the overflow tunnel in operation, and only arrived 
to find the lake empty. The lake had actually 
risen to within 50 centimetres (1.6 ft.) of the floor 
of the overflow tunnel, when, as already described, 








it emptied iteelf again through its old channel, 
the Aletsch glacier, as if to show its contempt for 
the work of man’shand. At any rate, the danger of 
the Rhone Valley being flooded is now con- 
siderably mitigated ; and while the Merjelen Lake 
is thus rendered practically harmless, it will still 
retain the special feature to which it owes its fame. 





THE MACHINERY OF H.M. BATTLE- 
SHIP “RENOWN.” 

WE illustrate on this page and on our two- 
page plate the propelling engines and boilers of 
the British battleship Renown, now being com- 
pleted at Devonport, whither she recently steamed 
from Pembroke, where she was constructed. The 
machinery, it may be said at the outset, weighs 
in working order, 2.¢., with water in boilers, 1300 
tons. The engines are of the triple-expansion type, 
and the boilers of the single-ended cylindrical 
tubular type. They are of a general arrangement 
now adopted in our Navy, but the details are inte- 
resting, as suggesting the practice of the con- 
structors, Messrs. Maudslay, Sons, and Field, 
Limited, Lambeth. The engines running at 100 





revolutions, equal to a piston speed of 850 ft. per 
minute, with steam at 155 lb. pressure, develop 
12,000 indicated horse-power, with an air pressure 
in the closed stokehold not exceeding 1 in. At 
natural draught, the pressure not exceeding 3 in., 
the power is to be 10,000 indicated horse-power. 
The diameters of the three cylinders are respec- 
tively 40 in., 59 in., and 88 in., the stroke being 
5lin. They are of cast iron, each being a separate 
casting, and the thickness of walls is for high-pres- 
sure and intermediate cylinders 1% in., for low- 
pressure 1g in. They are braced together by a tie- 
rod of steel bolted to the cylinders as shown. The 
cylinders, of course, are inverted, and are carried 


“on cast-steel standards both at back and front, with 


cast-iron crosshead guides bolted to their face. The 
bedplate, the form of which is shown on Fig. 1, 
is of cast steel. 

The valve of the high-pressure cylinder in each 
engine is of the piston type, those on the inter- 
mediate and low pressure cylinders of the double- 
ported flat type. The valves are worked by the 
usual double-eccentric link gear, the go-ahead rod 
being as usual the straight rod. The valves are 
reversed by an independent steam engine working 
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a worm and wormwheel, of the all-round typs, as 
shown on Figs. 2 and 3 on the two-page plate. 

There are four lengths of straight shafting-——the 
thrust, two intermediate, and one propeller—the 
total length being 125 ft. The thrust-block, 
although placed in the after end of the engine-room, 
is not connected with the engine bedplate. The 
thrust surface is 1425 square inches for each engine, 
there being seven collars of the usual horseshoe type, 
lined with white metal, while the blocks are of cast 
iron. The intermediate shafts are 14} in. in external 
diameter, supported at intervals on plummer- 
blocks with white metal bearings. The stern or 
propeller shaft is 153 in. in external diameter, and, 
as in the case of all the shafts, has an 8-in. core, 
bored out to economise weight. The stern shaft 
is 32 ft. 8 in. long, and there are lignum-vitz bear- 
ings at either end, the forward one being 2 ft. 74 in. 
long, and the after 3 ft. 6 in. 

The screw propellers have each four blades of 
manganese bronze with gun-metal boss. The dia- 
meter is 16 ft. and the pitch 21 ft. Both propellers 
turn outwards. 

The condenser for each engine is placed in the 
wing of the ship, as shown in Figs. 1 and 3. It is 
of gun-metal, with horizontal tubes of brass, through 
which the circulating water passes. The cooling 
surface in each condenser is 13,500 square feet. 
The air pump is worked from the intermediate 
cylinder croeshead. The pump, which is single- 
acting, is of gun-metal, the cylinder being 33 in. in 
diameter by 22 in. stroke. The circulating pump 
has a vertical steam engine 12 in. in diameter by 
15 in. stroke, the impeller being 4 ft. This pump, 
of course, was made by Messrs. Maudslay. In con- 
nection with this and other auxiliary engines there 
is a separate condenser having a cooling surface of 
1800 square feet, and with its own air and circu- 
lating pumps. 

There are in the ship eight single-ended boilers 
arranged in four separate compartments, and all 
are similar to that illustrated on Figs. 4 to 7 on 
the two-page plate. Each boiler is 16 ft. 6 in. in 
diameter by 10 ft. 3 in. long, with two separate 
combustion chambers, into each of which two fur- 
naces work. There are thus 32 furnaces. They have 
Fox’s corrugated flues, the mean diameter being 
3 ft. 8 in., and the length of grate 7 ft. The total 
grate area is thus 821 square feet. The tubes are 
of steel, and are shown in detail on the two-page 
plate. They number 4640, and are 7 ft. 0} in. 
between tubeplates, the diameter being 24 in. ‘The 
total tube surface is 21,448 square feet, and the 
total heating surface 24,840 square feet. 

The boilers are worked under forced draught, for 
which purpose the stokeholds are closed, air being 
supplied by eight fans, two for each compartment. 
They are double-breasted, 6 ft. in diameter, and 
are each run at 320 revolutions per minute by an 
engine 8 in. by 6 in. stroke. Incidentally it may 
be remarked here that Messrs. Maudslay have also 
fitted 18 ventilating fans to the ship. The boilers 
exhaust into two uptakes and funnels. The latter 
are oval, 9 ft. by 6 ft. 8in., the height above the 
deadplates being 90 ft. No feed-heaters have been 
fitted, but filters manufactured by Messrs. Mauds- 
lay have been fitted to the main feed engines. 

Messrs. Maudslay have also supplied several 
auxiliary engines to the ship. The electric lighting 
plant consists of a pair of compound engines with 
cylinders 9in. and 13} in. in diameter by 8 in. 


stroke, each coupled to a Siemens > dynamo to 


give 400 amperes and 80 volts at 300 revolutions 
per minute, 

The air-compressing plant consists of four com- 
plete engines, having three cylinders 8} in. in 
diameter and 4 in. stroke, working at 350 revolu- 
tions per minute. The plant is so arranged that 
each cylinder can work each or any compressor. 
The pumps compress air up to i700 lb. per square 
inch with foue compressions. There are eight 
50 tube reservoirs, the length of tubes being 6 ft., 
and the diameter 28 in. Each reservoir has capa- 
city tor 1L cubic feet of air. 

‘The engines for steering the ship are by Messrs. 
Caldwell and Co., Glasgow, and are of the hori- 
zontal type, with cylinders 12 in. in diameter by 
10 in, stroke. This engine operates a phosphor- 


bronze worm which gears into a cast-steel worm- 
wheel fitted on the steering shaft. 

The distilling machinery, by Messrs. Caird and 
Rayner, consists of two evaporators capable of 
producing altogether 560 gallons of fresh water per 
hour, and two condensers are also fitted to pro- ' 





duce 200 gallons of fresh drinking water per hour, 
along with two sets of pumps for circulating sea 
water through the distilling condenser, and two 
sets for circulating cooling water in the distillers, 
feed evaporator, or pumping the distilled water into 
fresh-water tanks. 

The boat-hoisting machinery, made by Messrs. 
Clarke, Chapman, and Co., includes two indepen- 
dent engines each having two cylinders 14 in. by 
Yin. stroke. The engines are reversed and con- 
trolled by a gun-metal controlling valve placed 
between the cylinders and fixed on the bedplate, 
and worked by a handwheel. The maximum load 
test with a single wire rope and with steam at 
140 lb. is 17 tons, while 8} tons is to be raised 
30 ft. per minute with 90 lb. steam pressure. 

Some details of the battleship itself may be given, 
although we have in previous issues referred in some 
detail to its construction, and the modifications 
introduced to secure a less displacement than in 
the Magnificent class (see page 485 of our fifty-ninth 


volume). First the dimensions may be given: 

Length 380 ft. 
Breadth ... _ o- Ue ox 
Mean load draught sop oe .. 26 ft. 9in. 
Weight of hull, including armour and 

backing .. se 5 ast ... 8,020 tons 
Displacement at load draught... 12 350 ,, 
Indicated horse-power ... ies 12,000 
Speed ss ask ‘an rar 18 knots 
Coal capacity at load draught ... 800 tons 


The armament consists of four 10-in. 29-ton guns 


mounted in barbettes forward and aft, a pair in 
each. The mounting has been supplied by Sir J. 


Resvtts or Borer TRIALS WITH 


horizontally. The protective deck is 3 in. and 
2 in. thick, is flat, and covers in all the machi- 
nery, magazines, &c. It will, therefore, be seen 
that the battleship is of a most serviceable type, 
and as Lord Brassey, in commending the type, re- 
marked, it is some consideration to be able to get 
four Renowns for the price of three Magnificents. 
We could at the present juncture quite afford to lay 
down 10 Renowns. 








THE COMBUSTION OF POWDERED COAL. 

Tue plan of reducing coal and other fuel to powder, 
and then burning it while floating in air, is one 
that is very attractive to the inventor. The late 
Mr. T. R. Crampton spent much time and money 
over it, and attained some very remarkable results. 
Before him, Mr. N. F. C. Desboissierres, in 1846, pro- 
posed to supply blast-furnaces in this way with pow- 
dered charcoal, and since that date other inventors, 
such as Slate, Storer, and Whelpley, have worked in 
the same direction. For one reason or another, 
none arrived at commercial success. As applied to 
steam boilers, the combustion of dust fuel was difficult 
of management. If the coal were ground very fine, 
the flame became so short and intense that it en- 
dangered the safety of the furnaces. If it were less 
fine, the quantities of fuel and air had to be very care- 
fully proportioned ; if the air were in excess, there was, 
of course, a loss in efficiency; while if the draught 
did not carry the powder readily, the latter fell to the 
bottom of the flue, and lay there unconsumed. In 
spite of the matter being in able hands, the system of 
reducing fuel to powder before burning it, and then 
floating it on an air current, never reached a practical 
stage, and for years the subject was abandoned. 





AND WITHOUr WEGENER APPARATUS, 

















{ 
Experiment number - .. JIL | Comparisons. 
. | Date of experiment .. a <s - ee -| March 29, 1895 | April 1, 1895 
‘a J Conditions, with or without Wegener's apparatus Without With 
© | Duration of trial, continuous +. hours 7.1 _ 6.66 
Weather o. os ip os = os as ae Wet Fins and dry | 
Mean steam pressure (from tested Bourdon gauge, every quarter} 
of an hour) .. os a oo oe oe - eS 82 83.4 Saim2 steam pressure, 
Total coal burned - 1600 1410 . 
Coal burned per hour * 225 211.5 About yop - oad 
a of coal 
&~ Coal burned per hour per equare foot of firegrate .. _ Ib. 16.3 
© | Moisture in coal ‘ oe ae ee oe ° ror cent. 9.0 1.2 
Assumed at 
Ashes and clinker in ditto .. ae oo = . ‘ 14.8 15 to 19 
Mean temperature of feed-water entering boiler deg. Fahr. 63 48.2 
| Total feed-water evaporated a oe oe ° <o | | 7928 10,517 
«@ J Water evaporated per hour oe “* ee * + ” 1117 1,577 
_ | ” ” per square foot of heating surface ,, 2.23 3,15 il adele - ee ~~ 
z | evaporated per sq. ft. 
per hour. 
Pounds of water evaporated per pound of wet coal, from tempera- ( 50 per cent. more eva- 
ture of feed .. oa ee os oe oe ‘ oe Ib. 4.956 7.46 } | poration —- Wege- 
‘ | ner’s apparatus. 
§ Pounds of water evaporated per pound of wet coal from and at; } 5.90 9.00 { |52 per cent. more with 
2] p ee | eee ee ee |) Wegener’s apparatus 
& | Pounds of water evaporated per pound of dry coal from and at!) 648 911 { 40 per cent, more with 
Bs 212 deg. Fahr. *. oe aie - Se e oe LS i | Wegener’s apparatus 
> | Calorific value of coal. Pounds of water per pound of dry coal from ; 12.¢0 11.8 { |About same heating 
] andat2l2deg.Fahr. ..  .. a. Ib. ° . oe , 
Th 1 effici ‘top — actual evaporation t. 54 77 | per cent. more 
ermal efficiency of boiler aaa celine per cen {| efficiency 
Mean position of damper .. on - os oe ‘ie o% Full open Fall open 
a /Temperature of furnace gases at end of boilertube .. deg. Fahr. above 750 | Above 750 
& ” ” ” base of chimney .. o 438 | 413 
& |Water gauge oscil 
| Draught of chimney in side flue at front of boile . in. of water 0.41 | lated froma slight 
§ ” = at base of chimney ee oe 60 0.61 pressure to a 
b> | Vacuum. 
= CO, per cent. by volume 8.73 15.35 Setter _ seahention 
& Mean analyais of furnace gases, taken "i ia si 8.13 | 3.14 | with Wegener's 
é every quarter ofan hour .. “soo ES E 0.88 0.0 | | ave — . te 
\ Temperature of air in boiler-house <a ae deg. Fahr. 54 58 z 
s Total nuwber of times «moke observed .. eo -. times 70 7 
© - Total duration of smoke minutes “4 6 
-7* 5 


& | Mean intensity of smoke (Mr. D. K. Clatk’s smoke scale) number) 





* In this experiment the bars were rather too wide 
Whitworth and Co., and, as in the case of the guns 
of the Centurion and -Barfleur, is of the all-round 
loading arrangement. The rotating weight is 
210 tons, and each gun can be trained through 
240 deg. in five minutes. The training and eleva- 
tion is done by hand gear. The angle of fire is un- 
usually high, 35 deg. But as we fully described this 
arrangement of mounting in connection with the 
Barfleur (see vol. lvii., pages 52, 358, and 415), it is 
not necessary now to enter into further details, as the 
alterations are unimportant. ‘The auxiliary arma- 
ment consists of ten 6 in. quick-firing guns, fully pro- 
tected by casemates, and 22 smaller quick-firers. 

The armour of the ship consists of side plating of 

Harveyised steel 8 in. to 6 in. thick, with an 
armoured bulkhead fore and aft of 6 in. to 10 in. 
Harveyised steel, while the barbettes have 10-in. 
steel similarly treated. The big guns, too, are 
shielded by nickel steel 6 in. thick, so sloped as to 
greatly increase the resistance to shot approaching 


apart for the small coal used t> get the best results. 


Quite recently, however, Mr. Carl Wegener has 
brought out a new process for utilising powdered coal. 
He has proceeded on the idea of using chimney 
draught alone, without the aid of a fan, and so far 
he has worked on other lines than those who pre- 
ceded him in this matter. His apparatus is exceedingly 
simple, as is shown by the engravings on the next page. 
Coal ground to pass through a sieve of 60 meshes to 
the linear inch, is tipped into the hopper at the top, 
whence it falls upon a grating by which it is retained. 
This grating is subject to a continual knocking action, 
which keeps the coal-dust falling through it in acloud. 
The knocking is effected by the wheel with vanes in 
it shown at the bottom of the apparatus. The air 
enters here under the influence of the chimney 
draught, and passing through the wheel puts it in 
rotation. The shaft of the wheel is continued upwards 
to the grating, where it operates the knocker 150 to 
250 times a minute. The strength of the knock can 
be regulated by means of a screw and a spring, and 
| thus the amount of coal ing can vari 
between very wide limits. The coal-dust in falling 














Fun Aite A S LLNE 

















Jan. 17, 1896.] 


ENGINEERING. - 





81 








THE WEGENER POWDERED FUEL FURNACE 


Powdered 


| 
| 
\ 
\ 
\ 
\ 


3332 


meets the rising air current, and both are diverted 
through the side pipe into the furnace. The air 
can be regulated by raising and lowering the end 
of the air pipe, which serves as a damper. The 
second pipe shown provides for the admission of a 
supplementary air current when required. The in- 
terior of the furnace is lined with firebrick for a length 
of 10 ft. or 12 ft., and has, in addition, two firebrick 
bridges. There is no grate and there are no firedoors, 
the combustion being watched through peepholes, 

Several of these furnaces have been working in 
Berlin for a year or so, and last spring Mr. Bryan 
Donkin made a test there of a Cornish boiler, fired first 
by hand, and, a few days later, by the same coal ina 
powdered condition. The boiler was 5 ft. 7 in. in 
diameter by 28 ft. 4 in. long, with one flue 2 ft. 74 in. 
in diameter. The total heating surface was 500 equare 
feet, and the grate surface 13.8 square feet. The first 
experiment was made with very small English flaming 
coal (about 4-in. pieces), The firebars were j in. wide, 
with ,5,-in. air spaces, and were not well suited for the 
kind of fuel under test. Mr. Donkin’s name is sufti- 
cient guarantee that the trial was conducted with every 
possible care. The results are given in the Table on 
the preceding page, and show that the dry powdered 
coal evaporated from and at 212 deg. 9.11 lb. of water 
per pound of dry coal, as against 6.48 lb. for the hand 
stoking. The latter result is, however, so poor—owing 
to the condition of the grate—that it cannot be 
taken as a proper basis of comparison. Neverthe- 
less the trials show that the Wegener system can 
give economical results, especially with small and 
cheap coal. The cost of grinding is said to be about 
10 per cent. of the value of the coal, or (say) 1s. per ton. 

A boiler at Messrs, B. Donkin and Co.’s works, South- 
wark Park-road, Bermondsey, London, has just been 
fitted with the Wegener apparatus, and is now at work. 
Very complete evaporative tests have been made with 
this boiler and published in ENGINEERING under the 
names of Mr. Bryan Donkin and Professor A. B. Ken- 
nedy, and hence it will be an easy matter to compare 
its former and its present results. An advantage of 
20 to 30 per cent. in coal, with a reduced cost for stok- 
ing, is claimed for the system. 





THE ROYAL METEOROLOGICAL SOCIETY. 
THE annual meeting of this Society was held on Wed- 
nesday evening, the 15th inst., at the Institution of Civil 
ean, Mr. R. Inwards, F.R.A.S8., President, in the 
chair, 
. The report of the Council showed that the Society was 
in & satisfactory condition, 34 new Fellows having been 
elected during the year. 
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Mr. Inwards devoted his presidential address to the 
subject of ‘‘ Meterological Observatories,” which he illus- 
trated with numerous lantern slides. After describing 
some ancient observatories, including the Nilometers and 
the Tower of the Winds at Athens, he gave an account 
of national observatories, of which the Ro; al Observatory, 
Greenwich, was taken as a type. High-level observatories 
were next described, of which that on Mont Blanc was 
taken asa type. Special reference was also made to the 
observatory on the Sonnbiick, the high-level observatory 
at Arequipa on the Andes, and that on Ben Nevis. An 
account was next given of tower observatories, to- 

ether with some of the results obtained from the 

iffel Tower at Paris. Mr. Inwards, in conclud- 
ing, said: ‘‘One can figure to oneself a tower piercing 
the air from any of the elevated tablelands of this 
country—Salisbury Plain, the Stray at Harrogate, 
or the downs between Guildford and Dorking, and from 
which the most interesting results could nob fail to accrue. 
It is the opinion of M. Vallot, no mean authority, that a 
high tower is for air-observing purposes equivalent to a 
mountain station of 10 times the altitude; and this is 
plain when one considers that any mountain must act as 
an obstacle, which thrusts upwards the strata of the atmo- 
sphere into a form almost like its own, so that some of the 
effects are very little different from those observed below, 
while a tower like the Eiffel Tower thrusts itself in the 
air without obstructing its movements. [bt is the boast of 
the Royal Meteorological Suciety that it is gradually 
covering the country with a network of private observing 
stations, and is collecting together, for the enlightenment 
of all future time, a mass of accurate knowledge on the 
subject of the changes in our atmosphere, its varying 
moods, its beating pulses, its calms, and its convulsions, 
so that when the philosopher is born who is destined to 
unravel all its mysteries, he will have the tools and instru- 
ments ready to his hand.” 

Mr. E. Mawley, F.R H.S., was elected President for 
the ensuing year. 





Tue Tynz.—The quantity of coal and coke shipped 
from the Tyne last year was 2,223,996 tons, as compared 
with 2,781,917 tons in 1894, showing a decrease of 557,921 
tons last year. 





Bascock AND WiItcox BoitEers.—In giving the results 
of tests made of Babcock and Wilcox boilers in the Zsnith 
City, it should have been made clear that the grate area 
and heating surface given on page 49 ante referred to one 
of two boilers. It may also i mentioned that the coal 
used on the American lakes is of very poor quality, hence 
the consumption of coal per iniieated teni>peter hour 
is higher than it otherwise would be. 





New Fisuzry Harsourn ON THE Banrr Coast.—A 
new harbour is about to be constructed by the Scotch 
Fishery Board for this extensive industry, and Mesers. 
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D. and C. Stevenson, 84, George-street, Edinburgh, who 
have done so much in this way and in lighthouses, have 
prepared the plans. The new harbour isto be at White- 
hills, immediately to the east of the existing small and 
exposed harbour, A pier and breakwater 1 to be con- 
structed to protect an inclosed harbour basin from the 
eastern wash from the North Sea, this basin being about 
1} acres in extent, while the breakwater will also provide 
a sheltered channel of approach. Within the harbour a 
jetty is to be provided. Phe channel and basin will be 
deepened to give 3 ft. of water at low tide The local 
fishermen number 230, and the Whitehills Harbour Com- 
missioners will contribute 30007. to the total cost of 





THe Exprort Mercuant Suipper’s Directory FoR 
1896.—This publication, by Messrs, Dean ana Son, Li- 
mited, 160A, Fleet-street, London, E C., of which the 
3lst annua! issue has just been sent us, is almost indis- 
pensable to all engaged in manufacturing for export, as ib 
gives details of all the steamship lines and sailings, the 
exporting merchants in all large towns, with the names of 
the products and countries with which each is mostly con- 
cerned. Again, there is a directory of the exporters under 
their goods, while the record of manufacturers, occupy- 
ing some 400 pages, will be serviceable to export mer- 
chants. Included is a list of British representativer, con- 
sular and commercial, in foreign ports. There is also 
@ separate publication giving the names, ports, and goods 
shipped of all the principal London houses, arranged 
according to their order in streets, so that with this itine- 
rary the time of the commercial traveller may be very 
considerably economised. The two publications cost 15s. 





Tue Iron Traps Sratistics.—Messrs. James Watson 
and Co., iron merchants, Glasgow, have issued their 
annual statement giving the statistics of the iron trade of 
Scotland and of the east and west coasts of England for 
the past year, with comparative figures for the four pre- 
ceding years. Asto the Scotch returns, we gave them on 
page 50 ante. It is satisfactory to note from Messrs. 

atson’s Tables that the total for 1895, 1,191,591 tons, is 
the highest for the five-year period, the production being 
120,000 tons greater than in 1892, the yield per furnace 
per week having increased 40 tons to 285 tons. The con- 
sumption has correspondingly increased, although the 
exports have slightly fallen: ff. Tne stock has, therefore, 
increased principally in makers’ hands, for the total in 
Connal’s stores, although 60,(00 tons greater than a year 
ago, is only about the same as in 1892, The total in stock 
is 480,624 tons—equal to over four months’ production. 
The Cleveland production, 2,916,439 tons, is about the 
same as in the previous year, and better far than in 1892. 
The exports have been slightly better, and the home con- 
sumption is satisfactory ; but the stocks have been steadily 
increasing, although they only equal a few weeks’ output, 
The exports of hematite have decreased, and stocks 
have been doubled, 
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Tue Gordon disappearing gun-carriage having re- 
cently been successfully tested, will be used, and is 
being mounted, by the United States in fortifications 
where centre pintle disappearing carriages may be re- 
quired. The carriage is a counterpoise and hydraulic 
one, capable of being operated by hand or by electricity, 
A heavy bedplate supports two side frames, which in 
turn support the movable parts of the carriage. The 
gun is mounted ona top carriage, triangular in form and 
not unlike the old barbette carriage. This top carriage, 
at its four lower angles, is journalled to the inner arms 
of four double cranks. These main cranks are made 
of steel, each weighing 7 tons. They are supported 
by 20-in, journals in the side frames, and on their 
outer arms are mounted on the counterpoise frames. 
To the bedplate is fastened a pivot plate, and the 
whole carriage rests on a heavy cast-iron platform or 
traverse circle. The pivot plate and traverse circle 
are always in contact except when the piece is being 
traversed. The traversing is done by means of a 
central oil pivot, on which the top carriage is lifted by 
a small hydraulic pump, and when so lifted a boy 
of ten years of age, with the use of a hand crank, 
revolved the enormous mass of the carriage at a con- 
siderable speed. In disappearing the gun revolves 
through an angle of 180 deg., thus insuring a much 
greater protection than would be afforded by a revolu- 
tion of but 90 deg., for during the revolution through 
the second 90 deg. not only is an additional drop 
secured, but also the gun moves forward in the direc- 
tion of the parapet. Throughovt the revolution the 
gun, top carriage, and counterpoise remain —, to 
their original direction. Between the side frames is a 
hydraulic cylinder, connected by check valves with the 
air chamber placed in the main side frames or housings. 
The piston-rod of the hydraulic cylinder is connected 
by equalising beams to two racks, which in turn are 
connected by gearing to the top carriage, and during 
the recoil the piston-rod is forced to the front, driving 
the liquid through the check valves into the air 
chamber, compressing the air, and thus, with the lifting 
of the counterpoise, storing up energy for the eleva- 
tion of the piece to its firing position. The requisite 


initial pressure in the air chamber is given by a small 
air pump. The carriage is provided with two electric 





DISAPPEARING CARRIAGE 
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motors, one for revolving the carriage, and one for 
operating the pneumatic and hydraulic pumps. <A 
moment’s time is sufficient to disengage a clutch, thus 
disconnecting the motors. The carriage can then be 
worked by hand power. 

The elevating device is attached to the top carriage, 
and being independent of all the other parts of the 
construction, both elevation and direction can be given 
to the piece while in its lowered position, thus mini- 
mising the time of its exposure to fire. The loading is 
done by a pneumatic rammer. The main housings are 
in two sections, each weighing 43 tons ; they are of the 
box section type, and are very difficult castings to 
make. The total weight of the carriage is about 325 
tons. The carriage, as designed and built, has 13 deg. 
cover from the top of the parapet when in the loading 
position, though the specifications for its construction 
only required 10 deg. The carriage is the invention of 
Captain W. B. Gordon, Ordnance Department, U.S. 
Army, and was designed and built by the Morgan 
Engineering Company, of Alliance, Ohio, U.S.A. This 
company undertook to design, construct, and have the 
carriage ready for testing in seven months, The car- 
riage was designed, patterns made complete, and the 
carriage was ready for shipment within five months 
from date of order. The carriage was tested at the 
Government proving grounds at Sandy Hook, N.J., 
before the Agsistant Secretary of War and the Board 
of Ordnance and Fortification, and in every way 
exceeded the specification. The specification required 
the gun to be brought from the loading to the firing 
position in 14 minutes, This was done in 3 seconds. 
The revolving of the carriage was placed at 5 minutes. 
It was done by one man, with one hand on the crank, 
in 2 minutes. Fifteen men were allowed to operate 
the carriage. It requires but three men, except those 
needed to prepare ammunition for rapid firing. 

The specifications allowed a bonus of 2000 dols. for 
every round above 10 which could be fired in one hour, 
the manewuvring in this case being done entirely by 
hand power, A penalty was imposed of 1000 dols. for 
every shot under 10 fired within the hour. At the test 
for rapidity 10 shots were fired during the first half- 
hour and 20 more in the last half-hour. The best time 
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seconds. Thecompany thusearneda bonus of 44,000 dols. 
The 10-in. breech-loading rifle is 30.6 ft. in length 
and weighs 67,200lb. The projectile weighs 575 lb., 
and the powder charge 2501b. The muzzle velocity is 
1975 foot-seconds, and the penetration in steel varies 
from 20.4 in, at the muzzle to 14.6 in. at 3500 yards. 
The carriage proved to be a complete success in every 
particular. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 8. 

STEEL is weaker, and the management of some few 
mills threaten to close a while. The prices of Lake 
ores have not been fixed, producers refusing to make 
prices baged on the present price of Bessemer. There 
is a strong opposition to 2 dols, coke, the next largest 
producer selling at 1.25 doles. Lower prices for both 
coke and ores are more likely than higher. In billets 
no sales have been made in eastern markets. Western 
markets are more active for all mill products. 
Southern pig-iron makers are quoting a little lower for 
spring deliveries. The question as to the disposition 
of the present enormous production of iron will very 
soon crowd itself on us. Finished products are 
under better inquiry. Tinplates are active, and 
all mills are busy. The structural steel makers 
have been asked to bid on some 18,000 tons of 
shapes and plates. The war scare here is smiled at, 
and the popular verdict is to send a couple of sur- 
veyors to the field of dispute. A busy year is now in 
sight, and manufacturers big and little are all await- 
ing the signal to push. Vast quantities of farm pro- 
ducts are held back for higher spring prices. Con- 
sidering all things, the industrial condition is decidedly 
better than a year ago. Bank clearings show for 1895 
an increase of 16 per cent. over 1894, but 14 per cent. 
under 1893, With theadjustment of national finances 
a new era of prosperity will open up. All classes of 
investors have been hesitating, and only want settled 
conditions to renew investments. Mining enterprises 
are attracting a great deal of attention, and the 1896 
gold output will be one-third greater than that of 1895. 








Water Suppty or BuLuwayo.—Pipes for waterworke 





made at any one interval was four shots in 4 minutes 15 


at Buluwayo have arrived out, and will shortly be laid. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. —Yesterday there was a 
fairly large attendance on ’Change here. The tone of the 
market was more cheerful than it has been for some time 
past, and a good deal of business was done. The chief 
reason given for the improvement was the likelihood of 
the difficulty in the engineering trade terminating at an 
early date. At the opening of the market a little busi- 
ness was recorded at 36s. 9d. for prompt delivery 
of No. 3 g.m.b. Cleveland pig iron, but later 
on 37s. became the general quotation, and the latter 
figure was realised. Inquiries were made for delivery 
ahead, but the difference between buyers and sellers pre- 
vented much forward business being transacted. Con- 
fidence, however, appeared to a large extent to be 
restored, and most people regarded the prospects for 
the future as fairly encouraging. The lower qualities 
were in moderately good demand, and quotations 
moved a little upwards. No. 4 foundry was 36s. 3d., 
grey forge 353, 9d., and white 35s.—all for early 
delivery. No. 1 Cleveland pig was quoted 388. 
Middlesbrough warrants were steady throughout the day 
at 37s. cash buyers. East coast hematite pig iron was 
rather quiet, notwithstanding the activity in the steel 
trade, and only a small business was reported. Sales 
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were said to have occurred at 45s. for early delivery of 
mixed numbers, but as a rule sellers Ye the price 
at 45s. 6d. Rubio ore was firm at 12s. 6d. ex-ship Tees. 
To-day our market was again strong, and quotations all 
round had an upward tendency, though for the common 
kinds of pig iron they were hardly altered. No. 3 Cleve- 
land pig was put at 37s. 3d., but 37s. was accepted in 
several cases. Middlesbrough warrants stiffened, open- 
ing at 37s, 24d. and advancing steadily to 37s. 44d., which 
was the closing cash price of buyers. 


Manufactured Iron and Steel.—We are glad to be able 
to give a better account of the manufactured iron and 
steel trades. Nearly all the works in the district are 
pretty well employed, and some departments are very 
busily engaged. Quotations, however, do not advance 
much. The following figures are generally named: 
Common iron bars, 4/. 17s, 6d.; iron ship-plates, 4/. 15s.; 
steel ship-plates, 5/.; iron ship-angles, 41, 12s. 6d.; and 
steel ship-angles, 4/. 17s. 6d.—all less the usual 24 per 
cent. discount for cash. Heavy steel rails are fully 
4l. 15s. net at works, and large inquiries for rails are 


reported. 


The Coal and Coke Trade—Coal is quietish. Bunker 
coal, however, is in rather gocd demand, and quotations 
are a little firmer. Gas coal continues in good request. 
Household coal is only in limited demand for this season, 
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and prices are weakish. Coke keeps stiff, and the local 
consumption is large. Prices are well maintained. 


The South Yorshire Coalfield.—On Monday night Mr. 
Frank Baker, C.E., F.G.S., read a paper on *‘ The South 
Yorkshire Coalfield,” illustrated by diagrams, before the 
members of the Cleveland Institution of Engineers, in the 
Lecture Hall of the Literary and Philosophical Society, 
Middlesbrough. Mr. F. H. Marshall presided. Mr. 
Baker, who explained the interesting diagrams pre- 
pared by himself, said that Sheffield was about the 
centre of the Yorkshire coalfields, which were between 
21 and 22 miles in breadth at the northern extre- 
mity, and gradually narrowed down to seven or 10 
miles in Derbyshire. According to the estimates given 
by Professor Hall, the Notts, Derbyshire, and Yorkshire 
coalfield, which was the largest in England, contained 
13,747,000,000 tons. It covers about 900 square miles, 
the visible area being 760 square miles. In Durham 
and Northumberland the visible area was 460 square 
miles, the concealed area 225 square miles, the area under 
the sea supposed to be available 111 square miles, giving 
a total of 7,452,250,000 tons. An interesting discussion 
followed the exhaustive address, and Councillor 
McLauchlan said the formation was very like that met 
with in the Crook district. By going up the line from 
Crook to Tow Law, and into the Wear Valley, they 
would see cropping out on the railway cutting ganister, 
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millstone grit, and the mountain limestone pretty much 
in the same section as were found in the Sheffield dis- 
On the proposition of the President, a hearty vote 


trict. 
of thanks was passed to Mr. Baker. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Trade of Sheficld.—Notwithstanding political troubles, 
the new year has opened favourably in several important 
The engineering firms are busier, 
The heavy 
steel branches have also improved, more particularly the 
The orders for railway 
tyres, springs, and axles, and also locomotive parts, are 
much better than for several years past, and there is a 
prospect of these departments being well supplied with 
The trade for 


branches of local trade. 
and there is a good demand for special tools. 


departments for railway material. 


orders for three or four months at least. brads 
English and Swedish Bessemer steel is well maintained 
while the demand for Siemens-Martin steel is improving 


A pleasing feature of trade is the steadiness of the market. 
The wagon-building shops are fairly well booked with 
The lighter branches of trade are doing fairly 
well, including best crucible steel, tools, and files—the only 
complaint being as to competition and low prices. The 
ear 
4in- 
colnshire forge iron, 39a. ; foundry iron, 42a. ; guaranteed 
Bessemer billets, 5/, 12s. 6d. to 6/.; bar iron, 51. 103 at 


orders. 


silver and electro plate makers report capital new 
bookings, Prices: Hematite irons, 57s. 6d. to 60s, ; 


the works; Siemens steel, average 7/. 7s. 61. 


The Coal Trade.—Trade generally has been sluggish 
i he demand for house coal is 
only moderate, shipping almost dead, and London lines 
are decidedly dull. Large buyers are demanding lower 


since the new year came in. 


rices. Pits are working on an average four days a week. 


teel and foundry coke is in good demand. Silkstone 
coal is quoted at 93. to 93. 6d. for best sorts, 7s. 6d. to 
8s. 6d. for seconds ; Flockton, 8s. 3d. to 83. 64.; Barnsley 
house, 83. to 8s. 6d.; Barnsley hards, 6s. 3d. to 7s. 3d. for 


best, 63. to 6s, 3d. for seconds ; gas coal, 6s, 6d. to 7s. 


The Hull and Barnsley Railway.—The question of the 


purchase of this railway and dock by the North-Eastern 


Company is settled for a time by the announcement that 


the Bill has been withdrawn. Sir Joseph Pease, chairman 
of the North-Eastern board, states that this has been done 
because there is nob time to conduct the necessary nego- 
tiations and discussions with those who are hostile to the 
anger It would appear, therefore, that the matter 

as only been postponed, and will come up again, and an 
opinion prevails that both companies will adopt a waiting 
policy, which is pretty certain to result in amalgamation 
at some time or other. 


The Building Trade in Sheffield.—The past year has 
been unparalleled in Sheffield as regards the number and 
magnitude of the new buildings erected. The artisans 
engaged in this industry have had an exceptionally good 
time, plenty of work and high wages having prevailed 
throughout the year, with less than the usual interrup- 
tion. The number of plans for new houses sanctioned 
was 1174, ard 999 were actually erected. This is the 
largest number since 1880, and the figures of 1888 have 
been more than doubled. Buildings of other descriptions 
numbered 253, as against 91 in 1888. These included an 
Empire Palace theatre, a church, several chapels, five or 
six board schools, and a large quantity of important shop 
and office property. Plans for 57 new streets or sewers were 
submitted during the year, and 31 of them were approved. 
Since the adoption of building rules by the corporation in 
1864, 27,149 houses have been erected. The prospects of the 
present year are also good. Several important building 
schemes are ae pe ye completion, others have just 
been commenced, and house building is being extensivel 
carried on. Ib is anticipated that the new Town Hall, 
which is to cost about 180,000/., will be completed in 
May, and Her Majesty the Queen has promieed to per- 
form the opening ceremony. 


The Armour Plate Industry.—The three firms in Shef- 
field who manufacture steel armour-plate are well satis 
fied with the prospects of trade. The present programme 
of the Admiralty for new battleships will provide the 
departments with full work most of the year, and it is 
thought probable that one result of the latest political 
crisis will be to induce the authorities to propose a further 
programme. 


Increase of Electric Works at Bradford.—The gas 
and electrical supply committee of the Bradford Town 
Council are proposing to erect new works for the supply 
of electricity at a cost of 31,0007. It is stated that so 
great has been the demand for electricity during the 
winter, that the committee had to ask the corporation to 
cut off the supply at the Town Hall and markets, in order 
that the needs of the ordinary customers might be met, 
The present works as a trading basis are paying 9 per 
cent. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The improvement recently noted in the steam 
coal trade has been maintained, and trade is expected to 
continue brisk for several weeks. The demand for the 
best steam coal is ab present in excees of the supply, and 
prices have tended upwards in consequence, the best de- 
—— having made 10s. per ton, while secondary 
qualities have brought 9s. 3d. to 93. 9d. per ton. House- 
hold coal has presented a healthy appearance, but the 
comparatively mild weather has checked any upward ten- 
dency which might otherwise have been noted in prices, 
No. 3 Rhondda large has made 9a. 9d. to 10s. per ton. 
There has been about an average demand for coke ; foun- 
dry qualities have brought 15s. 6d. to 16s. per ton, and 


As regards the manufactured iron and steel trades, steel 
rails are still in good demand, and previous prices have 
been fully maintained. The demand for steel bars has, 
however, fallen off. 


London and South Wales Railway.—The London and 
South Wales Railway Bill will not now come before Par- 
liament next session. A conference which took place 
between the directors of the Barry Railway and the 
Great Western on Friday resulted in terms being arranged 
which satisfied the Barry interest ; and the Bill will not, 
accordingly, be now proceeded with. The terms accepted 
by the Great Western were: 1. To do their best to get 
a Bill through Parliament for making a new line from 
Patchway to Wcotton Bassett, thus shortening the route 
to London by about 15 miles, and afterwards to make 
such new line. 2. To reduce the passenger fares between 
London and Cardiff (including season tickets), bringing 
them down to the level of their main line charges, from 
July 1 next. The fares will be still further reduced when 
the new line from Patchway to Wootton Bassett is made. 
3. To run passenger trains on the Ely Valley Branch 
Railway, and to extend the passenger service in the 
Garw Valley from Pontycymmer to Blaengarw, which is 
at the top of the valley, and where there are two large pits, 
oue belonging to the Ocean Company and the other to the 
International Coal Company. 4. To reduce the coal rates 
to Southampton by 6d. per ton, and to do their best to 
reduce the rates charged for coal carried to London for 
bunkering purposes. 5. To maintain all the facilities 
already possessed by South Wales. 6. To make the 
Great Western station at Cardiff an ‘“‘open” station. 
7. To make a station at Roath. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in December, 1895, 
were as follows: Cardiff—foreign, 867,573 tons ; coastwise, 
128,336 tons. Newport—foreign, 189,374 tons ; coastwise, 
81,032 tons. Swansea—foreign, 100,197 tons; coastwise, 
45.010 tons. Llanelly—foreign, 16,177 tons; coastwise, 
6000 tons. It follows that the aggregate shipments from 
the four ports in December were: Foreign, 1,173,321 tons ; 
coastwise, 260,378 tons. The shipments of iron and steel 
from the four principal Welsh ports during December, 


shipments of coke were: Cardiff, 4396 tons; Newport, 
339 tons; Swansea, 600 tons; Llanelly, nil; total, 5335 
tons. The shipments of patent fuel were: Cardiff, 
23,267 tons; Newport, 4493 tons; Swansea, 27,353 
tons; Llanelly, nil; total, 55,113 tons. The aggregate 
shipments of coal from the four ports for the whole 
of 1895 were as under: Cardiff, 12,793,381 tons ; 
Newport, 3,412,854 tons; Swansea, 1,794,481 tons; 
Llanelly, 250,011 tons ; total, 18,250,727tons. The aggre- 
gate shipments of iron and steel were: Cardiff, 43,824 
tons; Newport, 18,140 tons; Swansea, 10,576 tons; 
Llanelly, 12 tons; total, 63,930 tons. The aggregate 
shipments of coke were: Cardiff, 81,941 tons ; Newport, 
4717 tons; Swansea, 10,576 tons; Lianelly, nil; total, 
97,234 tons. The aggregate shipments of patent fuel were : 
Cardiff, 308,996 tons; Newport, 55,531 tons; Swansea, 
297,320 tons; Llanelly, nil ; total, 661,847 tons, 
The Bute Docks.—In accordance with the requirements of 
Parliament, Sir G. B. Bruce and Mr. R. White have pre- 
pared detailed estimatesof the cost of therailways sought to 
be constructed under powers to be applied for by the Bute 
Docks Company next session. These estimates. it should 
be understood, comprise the actual cost of constructing 
the railways, including the acquisition of the necessary 
lands, and of all works connected with the lines. They 
do not include the equipment of the railways, which is 
usually provided out of the borrowing powers which may 
be granted by Parliament. The Bute Dock Company 
seeks powers in its Bill to raise 1,000,000/. additional 
capita], and to borrow a further 330,000/. The total 
estimated cost of the railways, including the diversion of 
the Melingriffith feeder in Whitchurch, is 751,299/., of 
which sum 603,402/. is required for the construction of 19 
railways which will be known as the ‘‘Glamorganshire 
lines,” 147,6951. for two railways which will be known as 
the ‘*‘ Monmouthshire lines,” and 132/. for the diversion 
of the Melingriffith feeder. 


Sewage at Exeter.—The Exeter Town Council has been 
notified by the Local Governmept Board that they will 
not sanction a proposal to borrow 42,000/. for carrying 
out a scheme for discharging the sewage of Exeter into 
the tidal waters of the Exe. The Board add that no 
system would be satisfactory which did not include the 
treatment of the sewageon land. The Local Government 
Board have deferred making an order declaring the tidal 
waters of the Exe to bea stream within the meaning of 
the Rivers Pollution Act until they have had an oppor- 
tunity of considering any further scheme which may be 
presented on behalf of the council. 


Swansea.—The monthly meeting of the Swansea Har- 
bour Trust was held on Monday. The executive com- 
mittee recommended the acceptance of a tender of Sir J. 
Jackson to carry outa proposed extension at the Prince 
of Wales’s Dock for 58,263/., subject to increase or de- 
crease according to the actual amount of work done. The 
committee further reported that the bridge for the new 
cut is now being made by Messrs. Handyside and Co., 
Limited, in accordance with a contract entered into. 
Certain masonry in connection with the new railway, &c., 
has been carried out, and it was now necessary to —— 
hydraulic machinery. The committee recommended that 
they should be empowered to take all necessary steps for 
carrying out the extension of the dock, and the new 
bridge, subject to such modifications and additions as they 
might deem advisable, and that they should be autho- 
rised to raise 100,000/., under the powers of the Swansea 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was very quiet in 
the pig-iron warrant market last Thursday forenoon, but 
the tone was good, and further “‘ bear” covering was 
engaged in. About 15,000 tons of iron changed hands, 
and prices rose all round from 2d. to 3d. per ton. In the 
afternoon about 20,000 tons, including some options, were 
dealtin, prices closing steady, practically at the forenoon’s 
level. At the close of the market the settlement prices 
were, respectively: Scotch iron, 45s. 3d. per ton; Cleve- 
land, 36s. 44d ; Cumberland and Middlesbrough hematite 
iron, 46s. 14d. and 44s, O4d. per ton. On Friday 
forenoon business was confined to but few hands, 
It consisted of some brokers covering their option 
sales of ye? * About 20,000 tons, all Scotch, 
were sold, and the price rose 1d. per ton. Other 
sorts advanced 14d. to 2d. per ton. There was a fair 
demand in the afternoon for iron, owing to the more 
favourable outlook in connection with the dispute in the 
marine engineering trade, and prices closed strong. 
Scotch and Cleveland advanced 34d. on the day, and 
hematite iron 5d. per ton. The sales again included 
about 20,000 tons. The respective closing settlement 
prices were 45s. 6d., 363. 9d., 46s. 74d., and 44s, 3d. per 
ton. At the forenoon market on Monday business was 
very quiet, with a dull tone. About 15,000 tons of all 
kinds were dealt in. Prices declined from 14d. to 3d. per 
ton. The market was strong in the afternoon, when some 
“bear” covering took place, but only about 10,000 tons 
were dealt in. At the finish the losses made in the fore- 
noon were quite recovered. The settlement prices. 
at the close were 45s, 6d, 36s. 74d., 46s, 3d., 
and 443, 44d. per ton respectively. ‘‘ Bear” covering 
told on the tone of the warrant market on Tuesday 
forenoon. There was not much business engaged in, but 
it sufficed to raise Scotch iron 4d. per ton, Cleveland 44d., 
and hematite iron 4d. About 15,000 tons were dealt in, 
The tone continued very firm in the afternoon, and prices 
were from 3d. to 2d. per ton higher than in the forenoon. 





1895, were: Cardiff, 5113 tons; Newport, 112 tons; 
Swansea, 81 t-ns; Llanelly, nil; total, 5306 tons, The 


The sales amounted to about 25,000 tons, a few thousand 
tons being Cleveland. Up to 47s, 24d. per ton was paid for 
Cumberland hematite iron, and the settlement prices at the 
close were, respectively, 45s. 104d., 378.,47s., and 44s. 6d. 
per ton. The market was very active this forenoon, and 
prices were strong on the report of a proposed increase of 
the Navy. ‘‘ Bears” ran to cover, and the price of Scotch 
iron ran up to 46s. 3d. per ton cash, of which 14d. was 
lost. About 30,000 tons changed hands. In the after- 
noon about 25,000 tons were sold, and prices firmed up 
still further. The settlement prices at the close were 
46s. 3d., 37s. 44d., 47s, 3d., and 453. 3d. per ton respec- 
tively. The following are the current prices of several 
No. 1 special brands of makers’ iron: Clyde, 50s. 
per ton; Gartsherrie and Calder, 50s. 6d.; Summer- 
lee, 51s.; Coltness, 533.—the foregoing all shipped 
at Glasgow; Glengarnock (shipped at Ardrossan), 

50s.; Shotts (shipped at Leith), 538.; Carron (shipped 
at Grangemouth), 54s. per ton. The number of blast- 
furnaces in actual operation in Scotland still remains at 
78, as compared with 73 at this time last year. During 
last week the shipments of pig iron from all Scotch ports 
amounted to 5395 tons, against 3704 tons in the corre- 
sponding week of last year. They included 112 tons 
for India, 150 tons for Italy, 500 tons for China and Japan, 
smaller quantities for other countries, and 4391 tons coast- 
wise. As the output of the Scotch blast-furnaces con- 
tinues to be very heavy, the stocks are accumulating both 
in public and private stores. The stock in Messrs, 
Connal and Oo.’s warrant stores stood yesterday after- 
noon at 347,640 tons, as compared with 346,781 tons 
yesterday week, thus showing an increase for the week 
amounting to 859 tons. 


Finished Iron and- Steel Trades. — Manufacturers of 
malleable iron are finding some difficulty in keeping all 
their works going. Some fair orders for unbranded iron 
have recently been placed. The local steel works, while 
somewhat short of specifications for prompt delivery, 
owing to the engineers’ lockout and strike, report a good 
general inquiry. Prices remain practically unchanged. 


Sulphate of Ammonia.—Several parcels of this com- 
modity have changed hands within the past few days at 
from 8/. 12s. 6d. to 8. 11s. 3d. per ton. The market was 
rather dull yesterday, but improved to-day, when 8/. 12s. 6d. 
per ton was paid, 


Glasgow Copper Market.—Some small lots of copper 
were sold last Thursday, when prices advanced 1s. 3d. 
per ton at 41/. 7s, 6d. cash buyers, and 411. 16s. 3d. three 
months. In the afternoon prices declined 3s. 9d. per ton 
on receipp of somewhat ae reports from the 
London market. No business or change of prices took 
place on Friday forenoon, but in the afternoon 
50 tons were dealt in, and prices rose 1s. 3d. per 
ton. On Monday forenoon, when one lot changed 
hands, the price gave way 4s. 6d. per ton, and it 
fell other 3s, 9d. per ton in the afternoon, when 
50 tons were sold. There was a better feeling yesterday 
forenoon, 100 tons being dealt in, and the price rising 
2s. 6d., ab 41/. 103, per ton. But no business was reported 
in the afternoon, and quotations were 2s. 6d. per ton 
higher. The market was firm this forenoon, when 
tons were sold, and prices rose 8s. 9d. per ton. Another 
rise of 2s. 6d. was made in the afternoon, and 75 tons 
changed hands. 

Large Locomotives for the Caledonian Railway.—The 
Caledonian Railway Company, in their works at St. Rollox, 
are at present engaged, under the superintendence of Mr. 
J. F. M‘Intosh, chief of locomotive department, in the 
construction of 15 powerful express engines for the work- 








furnace ditto 12s. to 14s. per ton. Iron ore has been 
scarcely so firm ; the best rubio has made 11s. 9d. per ton, 





Harbour Act, 1894-5, for the purposes of such works. 
This was agreed to, 





ing of passenger trains. Two of them, indeed, are so far 
completed that only the finishing touches have to be put to 
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them. These are the largest locomotives the company 
bave ever built, and, although to outward appearance 
they resemble those of the present type, the details have 
been nearly all altered, and it is expected that, when 
turned out to work, they will give improved results alike 
in power, speed, and continuous steaming. Mr. M‘Intosh 
has also just completed a class of very heavy and powerful 


engines of the condensing type, intended to overtake the d 


working of mineral and goods trains through the new 
underground railway in Glasgow. 


Shipbuilding Contracts.—Messrs. William Denny and 
Brothers, Leven Shipyard, Dumbarton, have received 
orders to build four more barges—two paddle ones for 
service in India, and two flat ones, which are said to be 
for Russian service. These will make up a total of fully 
20 barges which Messrs. Denny have in hand.—Messrs. 
Robert Duncan and Co., Port Glasgow, have contracted 
for, and are about to lay down the keel of, a steel screw 
steamer of 2500 tons register for passage and cargo 
service ahroad. She will be supplied with triple- 
expansion engines by Messrs. Muir and Houston, Glasgow. 
It is reported that the same firm have also contracted to 
build a steel twin-screw steamer for passenger service in 
New Zealand. She is to be 120 ft. in length, and have 
her machinery supplied by the same engineering firm.— 
Messrs. Marshall and Co., Kelvin Dock, Maryhill, have 
booked an order to build a small screw steamer for canal 
and coasting traffic. Messrs. Campbell and Calderwood, 
epgineers, Paisley, will fit the vessel with a pair of com- 
pound surface-condensing engines. 


Government Ships Building on the Clyde.—At the pre- 
sent time there are 52 vessels of various kinds and aggre- 
gating 176,950 tons in course of construction throughout 
the kingdom, all in private yards, to the order of the 
British Government. Of these there are building at 
Clydebank one vessel of 14,900 tons displacement, two of 
25,300 tons, and four of 1200 tons; at Glasgow, two of 
11,200 tons; at Govan, one of 11,100 tons, two of 11,200 
tons, and one of 300 tons; and at Paisley, two of 300 tons 
—the total being 75,800 tons. 


Locomotive Order for Messrs. Sharp, Stewart, and Co.— 
It is reported that an order for seven locomotive engines 
for the Midland Railway Company has been placed with 
Messrs. Sharp, Stewart, and Co., of the Atlas Works, 
Glasgow ; and it is understood that other orders are in 
the market. 


Ground for the Sewage Purification Works near Clyde- 
bank.—The Glasgow Corporation have acquired addi- 
tional ground, to the extent of 6413 equare yards, from the 
Kilbowie Land and Feuing Company, near Clydebank, 
the same to be used in connection with the Western Dis- 
trict Sewage Purification Works. The cost was 12s, 6d. 
per square yard. 


Institution of Civil Engineers: Glasgow Association of 
Students. —The second general meeting of this association 
was held on Monday night, the President, Mr. William 
Crouch, M. Inst. C.E., inthe chair. Mr, D. L. Hutchison, 
M.Sc., Assoc. M. Inst. C.E, read a paper entitled 
‘* Notes on the Measurement of the Flow of Water over 
Weirs, &c.”” The paper was illustrated by some very neat 
models, and also by numerous diagrams. An interesting 


discussion followed, and at the close a hearty vote of| 


thanks was passed to Mr. Hutchison for his interesting 
paper. 

Proposed Extension of Kirkintilloch Water Works.— 
The Kirkintilloch Police Commissioners have at present 
under consideration a water — extension scheme, 
devised Mr. W. R. Copland, C.E., Glasgow, which is 
estimated to cost about $000/., exclusive of cost of land 
and surface damages, 





Brieran LocomorivE Burtp1inc.—The Belgian concern, 
known as La Metallurgique, is engaged at present upon 
five locomotives for Madagascar. 





TuE FLoopine or DoNGANNON CoLuiery : EsRATUM.— 
With reference to the paragraph on this subject in our last 
issue, page 51, we are requested to state that the name of 
the builders of the steam engine which worked under the 
difficult conditions there narrated, was Messrs Joseph 
Evans and Sons, of Wolverhampton, and not Mr. Joseph 
Evans, as there given. 





Locomotive Exports —The value of the locomotives 
exported from the United Kingdom last year was 799,597/., 
as compared with 749,586/. in 1894, and 842,660/. in 1893. 
Tn last year’s total the exports to South America figured 
for 179,041/., and those to British India for 305,327. These 
two quarters of the world have been for some time past 
the principal importers of British locomotives. 





THESHIPBUILDING STRIKE.—The Glasgow correspondent 
of the Times telegraphs that the efforts of Lord James of 
Hereford and Sir James Bell to bring to a close the 
disastrous dispute in the Clyde shipbuilding industry bid 
fair, at length, to be crowned with success. Lord James 
was to meet Sir James Bell at Carlisle on Thursday, and 
it is understood that a further effort will be made to bring 
the parties together; but up to the time of going to prees 
the result was not known. Representatives of both the 
employers and the men were — It is no secret now 
that the employers have submitted fresh proposals for 
consideration. Their exact nature has not been announced, 
but it is believed that the rates offered at the Glasgow 
conference would be given immediately on the men 
resuming work, instead of on February 1. The men are 
very reticent as to the attitude they will assume in the 
matter, but the decision is largely in the hands of the 
executive, who, it is believed, are very desirous to bring 
the protracted struggle to an end. 








MISCELLANEA. 


Tue Whitehead torpedo factory at Fiume is just about 
to deliver 23 torpedoes and some appliances for firing them 
tothe Norwegian Government. <A couple of Norwegian 
officers have gone to Fiume to receive them. 


Excluding war vessels, there have been built abroad 
uring the year 190 steamers of 209,300 tons, and 111 
sailing vessels of 57,893 tons. This tonnage is not mate- 
rially different from that reported for 1894. 


Abt the meeting of the Liverpool Polytechnic Society 
held on Monday last, a lecture on the ‘‘ Hydro-Electric 
Tustallations at Niagara” was delivered by Professor H. 
S. Hele-Shaw, M.1.C.E. 


At a Dockyard nearly 2000 men are now on 
overtime. The wages bill in this yard has now reached 
over 80007. a week, or about 20007. a week in excess of the 
amount provided in the Navy Estimates of the current 
year. 


An arrangement bas been completed between Sir Somers 
Vine, on behalf of the Imperial Institute, and Mr. Harry 
J. Lawson, director of the Daimler Motor Company, for 
a great international exhibition of motor carriages, which 
the Prince of Wales has consented to open. 


The official trial of the torpedo-boat destroyer Sunfish, 
recently delivered from the works of Messrs. Hawthorn, 
Leslie, and Co,, took place at the mouth of the Thames on 
Wednesday. The Sunfish left Sheerness for Chatham at 
the conclusion of the trial to be completed for active 
service, 


At the meeting of the Institution of Junior Engineers, 
held at the estminster Palace Hotel on Friday, 
January 10, a lecture entitled ‘* Problems Connected with 
the Theory, Working, and Testing of Gas Engines and 
Hot-Air Motors,” was delivered by Professor T. Hudson 
Beare, M. Inst. C.E. 


The 23rd annual dinner of the old students of the 
Royal School of Mines is to be held on Friday January 
24, at the Criterion Restaurant, when Mr. A. G. Charle- 
ton will preside. Tickets can be obtained from the hon. 
secretary, Mr. H. G. Greaves, of 5, Robert-street, 
Adelphi. 

The Cape imports for last year amounted to 19,094,880/., 
as against 11,588,096/. inthe previous year. This amount 
includes specie to the value of 5,482,475. The exports 
were 16,904,756, as against 13,812,062. The main 
items were; Colonial produce, 3,826,504/.; diamonds, 
4,775,016. ; gold, 7,975,637/.; all showing an increase. 
ue trade amounted to 4,314,390/., as against 


A series of electric railways is about to be constructed 
in the districts surrounding Copenhagen, three lines hav- 
ing so far been decided upon. In connection with the 
above electric railways a concession has been applied for 
the construction of an electric railway, running along the 
boulevards, which have taken the place of the old ram- 
parts, and which embrace the greater part of the town. 


Hitherto the torpedo-boat destroyers have been sup- 
plied with electricity in the search lights only, but this 
means of lighting is now to be introduced in the engine 
and boiler rooms, 10 lights being allowed the Daring and 
nine the other boats. The cabins and other apartments 
are still to be lighted with ordinary lamps. The objection 
to electric lighting of the boats bas been that their rolling 
might damage the apparatus, but this objection has now 
been overruled. 


Messrs, Price and Sons, of Westminster, have secured 
the contract for widening the caisson between the rigging 
and repairing basins at Portsmouth, the estimate for 
which is 60,000/., but only 20,0007. has been voted in this 
year’s Estimates. Until this caisson is widened the 
Powerful and Terrible will be unable to be floated into 
the new docks, while extensive dredging operations will 
have to be undertaken to make the approach to the caisson 
on the harbour side of the rigging basin navigable, 


Messrs. Palmer and Co., of Jarrow, have received from 
the Government an order for four destroyers, in addition 
to the two booked last month. The boats in question are 
to have a speed of 30 knots, and raise the number ordered 
within the past eight months to 24, distributed as follows: 
Six by Messrs. Thornycroft, six by Messrs. Palmer, four 
by Messre. Thomson of Clydebank, four by Messrs. Laird, 
two by the Fairfield Company, and two by the Naval 
Constructions and Armaments Company, Barrow. Ten 
of these boats will have Thornycroft boilers, eight Nor- 
mand, and six Read water-tube boilers. 


The directors of Earle’s Shipbuilding and Engineer- 
ing Company report that in spite of continued and 
severe depression in trade and of a strike of en- 
gineers which lasted 10 weeks, there has been a 
profit of 7834/., which, together with the balance of 
56897. carried over from last year, makes a total 
of 13,5247. Frcm this must be deducted interest on 
debentures and loans 5519/., leaving a balance of 8004/. 
It was proposed to write off 1171/., being the cost of new 
plant and machinery acquired during the year, to set 
aside 8001. as provision for doubtful debts, and to carry 
forward a balance of 60331. to the next year’s account, 


The Norwegian Government has placed its order for 
two ironclads with Messrs. Sir W. G. Armstrong, Mit- 
chell, and Co,, Newcastle, which firm has agreed to som 
minor alterations in their original tender. The price is 
to be the same, although the turrets have been made 
somewhat stronger, and the engines more powerful. The 
vessels are to be armed with two 21-centimetre guns, each 
apey in a protected barbette turret, and surrounded 

y an armoured revolving gun-house. There are also to 


be four 12-centimetre rapid-firing guns, with protecting 
— and a number of rapid-firing guns of smaller 
calibre. 


The Admiralty have invited the principal private 
shipbuilding firms in the country to tender for the 
construction and immediate commencement of 10 addi- 
tional cruisers. These new vessels will be of similar de- 
sign to the Pelorus, third-class cruiser, about to be 
launched at Sheerness. They will be 300 fb. long and of 
about 3000 tons displacement, with engines of 7000 indi- 
dicated horse-power, which are estimated to give them a 
speed of 20 knots. The boilers are to be on the water- 
tube principle, and the proposed armament, which is 
heavy for their size, will be wholly composed of quick- 
firing guns. The contracts forthese vessels will be divided 
amongst the five successful firms tendering in groups of 
two ships to each firm, It is anticipated that all 10 vessels 
will be completed for service in a little over 12 months. 
The Admiralty have also requested all firms having 
Government contracts in hand to give precedence to that 
work over orders from private owners. 


Lloyd’s Register of Shipping has issued statistics of 
the year’s production. They do not take cognisance of 
small craft, so that it is easy to understand how their 
total is less than that brought out in our review of the 
trade in our issue of December 27 (page 813 of last volume). 
They state that the production of 1889 exceeds that of 
1895 by 20 percent. It may thus be said that, on the 
basis of tonnage launched, and taking the figures for 
1889 as a standard, the shipbuilding facilities of the 
country have been utilised in 1895, as in 1894, to the 
extent of about seven-eighths. As regards the material 
employed for the construction of the vessels included in 
the United Kingdom returns for 1895, it is found that, of 
the steam tonnage, nearly 98.8 per cent. has been built of 
steel and 1.2 per cent. of iron. The iron steam tonnage 
is practically made up of trawlers, and comprires no 
vessel of more than 425 tons. Of the sailing tonnage, 
97 per cent. has been built of steel and 3 per cent. of wood. 
No iron sailing vessel appears to have been launched dur- 
ing the year. 

At a representative gathering of water works engineers 
and managers held on Saturday, January 11. at the Ex- 
change, Nottingham, a British Association of Water Works 
Engineers was definitely formed. Mr. Gaskin, the water 
engineer to the Nottingham Corporation, explained that 
the association was not intended to clash in any way 
with the Institution of Civil Engineers, bub that there 
were many things which the latter body was uaable to 
take up, which would be dealt with by the new body. 
Amongst these he noted the diversity df regulations 
in the different towns. About 90 members have already 
been secured for the association, and the followin 
officials were elected: President, Mr. D. M. F. 
Gaskin ; Secretary, Mr. R. MacIntyre, London; Com- 
mittee, Messrs. J. Parry, A. F. Bowker, H. A. Hull, W 
A, Richardson, Isaac Carr, C. A. Priestley, W. Mat- 
thews, H. Roberts, E. A. B. Woodward, W. Terry, W. 
Watts, and W. Leggatt. After the election, Mr. C. H. 
W. Briggs read a . describing the municipal water 
supply of Cologne. The public supply in this city, it 
appears, — dates from 1872, the water used for 
domestic and municipal purposes being previously ob- 
tained from 250 public and 550 private wells. The new 
public supp'y is also obtained from wells, but these ars of 
the ‘‘ deep” variety, and yield a very pure supply, both 
from the chemical and bacteriological point of view. 





RIFLES FOR NonwAy.—The Norwegian Government has 
placed a contract for 20,000 Krag-Jorgensen rifles with 
the Austrian Small Arms Works, at Steyr, Austria. 





SHrewssBuryY Main Drarnace.—On Tuesday, the 7th 
inst., an inquiry was held at the Town Hall, Shrewsbury, 
by Colonel Ducat, R.E., into the proposal of the corpora- 
tion to borrow the sum of 70,000. for the purpose of 
carrying out a main drainage scheme. The town clerk, 
Mr. Henry Clarke, appeared on behalf of the corpora- 
tion, and stated that the sewage of the borough now 
entered the River Severn abt various points, and that the 
object of the scheme was to intercept the sewage from 
the river, and to purify it. He also stated that the corpo- 
ration bad had various schemes under their consideration 
during the past 30 years, and that an abortive attempt to 
carry out works had been made 27 years ago, which works 
failed by reason of the extremely difficult nature of the 
— met with. The scheme now before the inspector 

ad been prepared by Megsrs. Taylor, Sons, and Crimp, 
of Great George-street, Westminster, with regard to 
which Mr. Santo Crimp and Mr. G. M. Taylor gave 
evidence to the effect that it was intended to con- 


struct intercepting sewers of a total length of 
aboub 11 miles, consisting mainly of brickwork 
and large cast-iron pipes. As it was important to 


keep the sewers above the summer level of the Severn and 
to pump the sewage to the purification works, the site for 
the pumping station had been found in a central position 
in the town, to which the intercepting sewers gravitated 
from al] directions. Here it was proposed to erect a pair 
of compound beam pumping engines to indicate 56 horse- 
power, and to pump the sewage through a cast-iron main 
21 in. in diameter to the head of the gravitation sewer, 
which is to have a carrying capacity of seven million 
gallons a day. This outfall sewer, which is about 1} miles 
in length, will discharge into settling tanks at the pro- 
posed farm; the tanks are to hold 600,000 gallons, and 
after the sewage has been chemically treated the clarified 
effluent is to be applied to land, of which 150 acres are 
available. The sludge is to be filter-pressed, and the 
works generally are designed in accordance with the most 
modern ideas. The scheme is intended for a population 








of about 40,000 persons, and is estimated to cost 70,0007. 
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THAMES BRIDGES. 
(For Description, see Puge 72.) 
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AGENTS FOR “ENGINEERING.” 


Austria, Vienna : Lehmann and Wentzel, Kirntnerstrasse. 

Cars Town : Gordon and Gotch. . 

EpinsurGH : John Menzies and Co., 12, Hanover-street. 

Francz, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque ; M. Em.Terquem, 31bis, Boulevard Haussmann, 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

GERMANY, Berlin : Messrs. A. Asher and Co., 5, Unter den Linden. 

Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
G.aseow : William Love. 
Inp1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty: U. Hoepli, Milan, and any | Office. 

LiverPoo. : Mrs. Taylor, Landing Stage. 

MANCHEsTER : John Heywood, 143, Deansgate. 

New Sourn Wags, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 
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SCREW THREADS. 

A Commirrge of the House of Commons has 
recommended that in two years the metric systems 
of weights and measures shall be rendered com- 
pulsory in this country. If experience had not 
taught us the long interval that usually sepa- 
rates such a recommendation from the enactment 
of a law embodying it, we should all feel aghast at 
the immense change to be so suddenly sprung upon 
us. We say ‘‘suddenly,” because, although there 
has for years past been a widespread feeling that 
the metric system must some time or other be 
adopted, yet that is a vastly different thing to the 
adoption of the system being enforced by a fixed 
date. 

As regards the possibility of carrying out the 
recommendations of the Committee, we may say, in 
the first place, that it is very doubtful if the neces- 
sary standards could be prepared and verified in the 
time named. The manufacturers would probably 
contrive to produce the millions of measures of weight 
and capacity needed to replace those now in use, 
but unless the Government displayed unheard-of 
activity, it is certain that the testing and stamping 
could not be done in the time. These matters, how- 
ever, do not greatly affect engineers, as they seldom 
sell by length or weight, at least not in the sense that 
the shopkeeper does. Nevertheless, the change 
promises to provide them with troubles enough of 
their own to make them look forward to it with 
anxiety. It is one of those things every one wishes 
well over. That it will be enormously beneficial must 
be conceded by all. The time has gone past when 
it is necessary to furnish arguments as to the advan- 
tages of the metric system over our own confused 
methods. Those whose business it is to deal with 
foreign countries know best how much they lose 
when they come into competition with manufac- 
turers from Germany and Belgium, from the 
inability, or indisposition, of other nations to 
comprehend the standards we follow. We regard 
it as an absolutely foregone conclusion that the 
metric system will be adopted here, and the only 
points open to discussion are how the transition 
can be made most easily, and how far can advan- 
tage be taken of the change to establish certain 
international standards, which would have great 
commercial value. 

As regards this latter point, we propose at present 





to deal only with certain matters relating to ourown 








profession ; but engineers are by no means the only 
class who would be benefited by the adoption of 
international standards. There are certain features 
in engineering practice in which the metric system 
has not brought uniformity even in France. Of 
these the most important is the question of screw 
threads; and it is with this matter that we 
shall now specially deal. In England the Whit- 
worth gauge is universal, except for pipe threads, 
and in Germany it is nearly so. But the com- 
bination of screw threads measured in inches, 
with a bolt shank and head measured in milli- 
metres is one that only necessity could reconcile 
any one to. In France many important manu- 
facturers and most of the railway companies have 
independent screw gauges, while in America the 
Sellers thread is almost universal. There is no 
international agreement, and only in England and 
America is there any national agreement. What is 
going to happen in this country when the metric 
system is rendered obligatory? Is one more ele- 
ment to be added to the present confusion, or is 
advantage to be taken of the opportunity to sys- 
tematise the screw threads of the world? The 
latter is certainly the proper course to follow, but 
it is one that will require much time and labour, 
and we regard it as most important that it should 
be effected before, and not after, the use of the 
metric system becomes compulsory here. 

If a general agreement is to be effected among 
the manufacturing nations of the world as regards 
this matter of screw threads, no time is to be 
lost in taking action, and no nation is better fitted 
to take the initiative than our own. Recent events 
have shown us that foreign peoples are by no means 
ready to concede anything to us, and if it were a 
question of give and take, it is to be feared that our 
presence at a conference, even on such an unexcit- 
ing subject as screw gauges, would not suffuse the 
gathering witha spirit of compromise. Fortunately 
we should go prepared to give up so much that we 
should disarm opposition. The Whitworth gauge 


embodies no principle ; it was founded on the plan’ 


of striking an average among existing methods. 
It is incompatible with the metric system, and it 
would be the height of folly not to face the pro- 
blem of its replacement at a time which must, of 
necessity, be full of change. If the gauge is to be 
altered, it matters nothing to us how great the 
alteration, since the whole of our taps and dies 
must be renewed in any case. Our interest lies 
in getting the best possible system—one that is 
truly metrical, and hence not English. 

The two most important screw gauges of the 
world are the Whitworth and the Sellers, while 
third may be placed that of the French Admiralty. 
The first, we take it, isdoomed to disappear sooner 
or later. As to the second, if we adopt the metric 
system the United States will in time surely follow, 
and hence the Sellers thread will need modification. 
The French Admiralty thread has only recently 
been introduced, but the fact that it is being made 
obligatory on contractors will secure its rapid 
adoption for certain classes of work. There are, 
of course, many private gauges on the Continent, 
but those would rapidly disappear if an inter- 
national agreement could be framed. 

In dealing with the question of an international 
screw gauge there are two distinct features to be 
discussed, namely, the shape of the threads, and the 
pitches adopted for different diameters. As regards 
the first point, the Sellers and the French gauges are 
identical as regards the shape of the threads. The 
two sides of the thread make an angle of 60 deg. 
with each other ; the thread is formed by the trunca- 
tion of a triangle whose base, parallel to the axis of 
the screw, is equal to the pitch of the screw. The 
base and apex of the triangle are cut away by two 
lines parallel to the axis of the screw, and situated 
one-eighth of the height of the triangle from the 
base and apex respectively. The male and female 
screws are in principle the same, but in order to 
provide a working clearance each is cut away below 
its theoretical outline. The Whitworth thread is 
too well known to need much description. The 
angle between the sides is 55 deg., and the thread 
is cut away to the extent of one-sixth at top and 
bottom, by curved lines, the actual height of the 
thread being .64 pitch, as against .65 pitch in the 
French thread. The relative advantages and dis- 
advantages of these forms of threads form, of 
course, subjects for discussion, but in connection 
with this point we may mention a suggestion which 
has been made by Mr. Thomas Mudd, of Hartle- 
pool, which appears to us well worth attention, Mr, 
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Mudd’s proposal is that while the top or outer side 
of the male threads should be cut off parallel to the 
axis of the screw, as in the Sellers and French 
system, the roots of the thread should be rounded, as 
in the Whitworth form, This plan would enable a 
round-nosed tool to be used for cutting either male 
or female threads, and would do away with sharp 
angles at the roots of the threads, at the same time 
giving the flat top, which is less liable to injury 
than the rounded form. 

As regards pitch there is not a great difference 
between the three models we have named. The 
Whitworth and Sellers pitches are identical, with 
one small divergence, from } in. in diameter 
to 12% in. in diameter. Above the latter diameter 
there are slight differences in some of the inter- 
mediate sizes, but in the main the pitches are 
the same. The French pitch is rather finer 
than the others on the whole, but the difference 
chiefly arises from the same pitch serving in 
many cases for two or three diameters of screw. 
For instance, bolts of 18, 20, and 22 millimetres 
diameter have all 40 threads per decimetre, 
while in the English and American gauges the nearly 
corresponding bolts have respectively 40, 36, and 
32 threads per decimetre. In the French gauge 
there always is an integral number of threads per 
decimetre, the pitches running thus: 2 millimetres, 
2.5 millimetres, 3 millimetres, 3.5 millimetres, 
4 millimetres, 4.5 millimetres, and so on. Those 
who wish to pursue the comparison further will find 
the particulars of the French gauge on page 546 or 
our fifty-ninth volume (issue of August 26, 1895). 
A most interesting graphical representation of the 
characteristics of the three threads, prepared by 
Mr. Mudd, is appended to an excellent paper on 
‘*The Metric System of Weights and Measures : 
A Plea for its Adoption in the United Kingdom,” 
read in April last by Mr. G. H. Baines before the 
North-East Coast Institution of Engineers and Ship- 
builders, and printed in the eleventh volume of the 
Proceedings. 

The engineers’ gauge for screw threads ends at a 
diameter of in. Below that the British Association 
scale is nominally the standard in this country, 
and the Thury scale on the Continent. These are 
identical in principle, although they differ in 
some elight degree in the shape of the bottom 
of the thread. There are also differences in 
practice under the B.A. scale in this country, and 
only recently the committee has been reappointed 
to consider the question of producing standard 
screws and gauges that can be appealed to in case 
of dispute between buyers and sellers. At present, 
disagreements take place as to whether or not screws 
conform to the standard, and there is no authorita- 
tive means of deciding them. Itis to be hoped 
that this matter will be speedily settled, so as to 
afford a common basis both for this country and 
the Continent. There is no doubt as to the value 
of the metre; it may not be exactly what its 
originators supposed-—the ten-millionth part of the 
distance from the equator to the pole, measured on 
the meridian of Paris—but it isa known quantity 
about which there is neither doubt nor dispute, 
hence a set of standards derived from it should be 
equally acceptable for English and Continental use. 

We should like to receive from our readers 
suggestions as to a new metric screw gauge 
for engineers’ use. Many of them have felt 
the inconveniences of the present confusion 
in practice, and must have some ideas as to the 
most fitting remedy. The shipbuilders and 
marine engineers especially, with their immense 
foreign trade, cannot have escaped from difficulties 
in dealing with their customers. If there were an 
accepted metric gauge in existence, many of them 
would adopt it voluntarily, in spite of the great 
expense it would entail. Possibly the cost is not 
so great as it appears. The present taps and dies 
will have to be retained for repair wt and will 
certainly be completely worn ont before the neces- 
sity for them ceases. The new ones will un- 
doubtedly represent a large outlay, but once they 
are provided it will be a considerable time before 
any great amount will need to be expended on 
them, so that the average expenditure, considered 
over several years, will not be greatly augmented. 
The renewal of the guide screws of lathes will be a 
serious matter, but this will not be in all cases 
necessary. Even with the existing change wheels 
it is possible to work with an error of less than 
1000th in. per metre. Stocks of bolts and nuts 
could be run low before the change came into 
operation, and the remainder would always be 


available for repair work. The bolt and nut 
makers should welcome a change which will enable 
them to execute orders from any part of the world 
without trouble. We have not spoken of the 
question of standard sizes for nuts and bolt-heads, 
but these, of course, are matters which should 
receive attention at the same time as the screw 
threads. 

So far we have only referred to threads of bolts, 
but the threads for pipe and brass work should also 
be dealt with. The case of the gas and steam pipe 
makers is, however, full of difficulty. They have 
never been able to find a basis of absolute agree- 
ment among themselves even in this country, 
while the British practice differs in principle from 
the American. The stocks of pipes and fittings 
in existence are enormous, and it is not easy to 
see how a uniform system could be introduced 
without ample time being given for the absorp- 
tion of these stocks. Moveover, there are certain 
special points connected with the application of the 
metric system to pipes and pipe fittings which re- 
quire more space for their consideration than we 
can give to them on the present occasion. 

The task of initiating an international move- 
ment for the production of a universal screw gauge 
is one that could be fittingly undertaken by some 
of our technical societies. The Institution of 
Mechanical Engineers is, by its aims, pointed out 
as the proper one to commence the movement. 
It would naturally place itself in communication 
with the Institution of Civil Engineers, with the 
Institution of Naval Architects, and with other 
kindred societies, while communication might be 
opened with the leading societies of America, Bel- 
gium, France, Germany, Italy, and Russia. Even- 
tually, of course, Government assistance would be 
required to bring about an International Confer- 
ence with power to make recommendations to 
the countries represented, but prior to this point 
being reached, our technical societies at home and 
abroad could do much by discussing details and 
by collating data which would be of great value 
to the representatives attending the conference. 
There is no doubt what the response would be to 
the proposal tohold such a conference. France 
has suffered much from a multiplicity of gauges, 
and will be glad of the opportunity of getting 
its metric system—if not its Admiralty screw 
gauge—accepted by English-speaking countries. 
America, Belgium. and Germany cannot afford 
to give us avy advantage in the export trade. 
They must join the conference, if only in self- 
defence. It is not to be supposed that they will 
welcome the change any more than ourselves ; 
two of then: have, however, already adopted 
the metrical system, so that they cannot console 
themselves with the idea that the alteration will 
not be felt in the general confusion. We have 
their experience to guide us, and if we allow the 
imposition of the metrical system, which is abso- 
lutely sure to come, to find us uoprepared with a 
corresponding screw gauge, we shall be greatly to 
blame. 

We are reputed to be a people fond of com- 
— and not given to logical consistency, 

ut we think that the engineers of this country 
would object to making every part of a machine 
to metrical measures except the screws, these 
latter being measured in inches, eighths, and six- 
teenths as of old. No doubt British obstinacy will 
cause a good many manufacturers to hold aloof from 
a movement of this kind, partly from dislike to 
change, and partly from a belief that the metrical 
system will not be adopted. Certainly it has been 
talked about for a long time, but those that can 
read the signs of the times, now see its advanc- 
ing shadow. Pushing firms, like Messrs. Willans 
and Robinson, have adopted it voluntarily, con- 
scious of the immense advantage it gives them in 
their export trade, and others are casting about 
for the means to follow their example. The 
younger generation of engineers have become 
enamoured of it in their college career, and flout 
the idea that they cannot design as well in centi- 
metres and millimetres as in inches and sixteenths. 
Even the school board boy feels able to take it up, 
and wishes that he had been born a few years later, 
so as to have escaped the drudgery of learning 
‘tables” by heart. What is required for the com- 
pletion of the metrical system of weights and 
measures, as far as engineers is concerned, is, how- 
ever, @ metrical screw gauge, and we trust that 
our readers will lend their efforts to bring this 








about and to render it as perfect as possible. 


THE OONDITION OF TRADE. 


Att the evidences in connection with trade en- 
courage hope : the immense balance to credit in the 
revenue accounts, the satisfactory Board of Trade 
returns for the past year, the state of the skilled 
labour market as interpreted by the Labour Depart- 
ment, the official statistics of shipbuilding by Lloyd’s 
Registry, all show a greater volume of trade passing 
and offering. The only room for doubt is as to the 
attitude of labour, which must ever be a source of 
difficulty, for no scheme of arbitration, cut and dry, 
can obviate differences. The long continuance of 
the engineers’ strike is a further evidence of this. 
But that duration itself suggests a probable early 
settlement. As for the excitement due to inter- 
national differences, that will soon pass away, and, 
if anything, it will aseist in consolidating our 
imperial effort to promote trade. If our industrial 
success has influenced foreign nations in the direc- 
tion so often suggested within the past 10 days, our 
suggested isolation should but quicken our energy to 
conserve and increase commercial advantage. There 
has recently been a slight tendency towards apathy 
on the part of some manufacturers who were too 
willing to believe that all people were ready to 
accept Britain’s industrial superiority and that none 
disputed it. It is well, then, to have this feeling 
dispelled. 

The future, therefore, seems bright, although it 
must always be remembered that the beginning of a 
year, the promise of spring, always brings hope. 
In examining the evidences we take the skilled 
labour report just issued. A year ago the large 
body of trade unions reporting indicated 7.7 per 
cent. of men idle ; this year the proportion is only 
4.4 per cent. As nearly 400,000 men are in- 
cluded, the return represents a fair average, and 
the decrease of 3.3 per cent. means much, espe- 
cially in view of the fact that of the total unem- 
ployed one-fourth are on strike. Again, the im- 
provement affects nearly all trades. Thus we read 
coalminers continue to be well employed ; in the 
pig iron industry the improvement in employment 
continues; employment in the engineering and 
kindred trades continues good, except for the stop- 
page in the north ; in the shipbuilding trades the 
percentage of unemployed is 10.5 per cent., against 
16.6 per cent. a year ago ; and so with nearly every 
trade. 

The foreign trade returns, again, reflect a satis- 
factory national balance-sheet. The imports have 
steadily increased since 1893, the improvement 
being from 405 to 416.7 millions sterling, which 
latter is s'ill 10 millions behind the average of the 
three years preceding 1893. The exports, totalling 
over 226 millions, have generally synchronised 
with the movement of the import value; the past 
year’s total being 19 millions behind the totals of 
1890-2, so that there is under both heads consider- 
able room for further expansion. Almost in all 
branches of industry with which our technical 
readers are associated there has been a marked 
expansion. The total exports of iron, 2 83 million 
tons, exceed the average of the preceding years, 
but compare badly with the four million tons ante- 
cedent to 1891. The value of steam engines, how- 
ever, is very low—2# million|sterling. It has steadily 
decreased from 4.44 million sterling in 1890, but 
this is partly due to cheapened methods of produc- 
tion. The value of machinery exported has, on 
the other hand, steadily increased for several years, 
12,428,143]. of the past year marking high level. 

Lloyd’s shipbuilding returns also give promise of 
satisfactory work, if labour troubles would cease. 
The amount cf merchant tonnage is 5000 tons less 
than in October, but, with this exception, is the 
highest total for 18 months, the increase from the 
lowest point being 60,000 tons. The total, too, is 
well up to the average, being probably greater than is 
justified by the state of the freight market. Few ves- 
sels during the past year have made any appreciable 








profit, although outward rates for steamers, espe- 
cially to the East, have been higher than in the two 
previous years. This, however, was caused by the 
low rates homewards making owners refuse to go 
East unless fair inducement were offered. Taking 
Cardiff coal as a standard cargo, the variations in 
steam rates were as follows: Aden, 7s. 6d. to 12s. ; 
Bombay, 7s. to 13s. ; Colombo, 9s. 3d. to 12s. 3d. ; 
Singapore, 9s. to 12s. 6d.; Java, 10s. to 14s. ; 
Japan, 18s. to 19s.; Cape Town, 13s. 6d. to 14s. ; 
Buenos Ayres, 7s. 6d. to 11s. In no instance, 
except to Japan, has the top rate been maintained, 








but only in one instance—to Java—is the poor rate 
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still prevailing. All current rates are about 2s. 
higher than a year ago. To the Cape the rate 
is equal to carrying 36 tons each mile for ld., 
while to Japan it is equal to carrying 41 tons each 
mile for1ld. Sailing-ship rates are still cheaper, 
the relation between steam and sail to Capetown 
being 14s. to 128.; to Japan, 193. 6d. to 14s. 
Thus, for the longer voyages, the difference 
in favour of sail rate is greater. Outward rates for 
sailing ships are about their highest in most cases, 
although not more than a year ago, the rate from 
London to Melbourne with general cargo being 16s. ; 
to Singapore (coal), 10s. ; to Portland, Oregon, 10s. ; 
and to’Frisco (coal), from Swansea, 13s. These are 
the noted sail ports, and the home rates are mode- 
rately good ; from Melbourne, 26s. 3d. ; Portland, 
32s. 6d. ; ’Frisco, 263 3d. ; all wheat—each a trifle 
less than ayear ago. Looking atthe freight market 
generally, the actual present, and the prospects for 
the immediate future of steam and sail managers are 
anything but cheerful. In no direction can profit- 
able trading be found for handy steamers. It 
will require a very great revival of trade and a 
prudent abstention from the building of further 
tonnage to materially benefit any of our freight 
markets. 

There is, therefore, a double satisfaction in the 
fact that the activity in the shipbuilding yards is 
largely due to the orders for warships, of which 
44,620 tons are for foreign navies, and 71,000 tons 
for the British Navy. This British tonnage, how- 
ever, is divided between the Mersey, Barrow, and 
the Clyde, which seem to outbid all the other ports. 
We have, however, quite recently reviewed the 
shipbuilding for the Navy (see page 770 of our last 
volume), and it is scarcely necessary to enter into 
details here; but we may add that the Admiralty 
have invited tenders for the construction of 10 
cruisers of the third class, similar to the Pelorus, 
now ready for launching at Sheerness. This vessel 
is of 2100 tons displacement, and is to have Nor- 
mand water-tube boilers. The new work is to be 
divided amongst five firms, two vessels going to 
each. These vessels, and the others which are sure 
to be given out in a few months under the Navy 
Estimates for 1896-7 now being prepared, will 
take the place of those vessels launched last year 
and now approaching completion. The tonnage 
given in our Table is of vessels not yet launched. 


Work under Construction at the End of each Year. 
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| 
— 1895. | 1894. | 1893. | 1892. | 1891. 
tons tons tons tons tons 
Steamers Ps ..| 678,318 | 632,443 | 578,026 | 506,782 | 595,508 
Sailing ships .. --| 83,244) 25,843 | 63,955 63,959 | 198,405 
. 711,562 | 658,286 | 641,981 | 570,741 793,918 
Navy ships (private 
yards .. «- «| 115,620 | 122,445 | 45,855 2,210 89,675 
Navy ships (Dock- 
yarde) ov -+| 101,930 | 188,540 | 71,214} 64,730 78,200 
929,112 | 919,271 | 759,060 | 637,731 961,788 
Foreign-owned mer. ; 
chant - ..| 88,995 | 92,616 | 68,495] 88,579 | 126,520 
Percentage of ditto to 
total merchant .. 5.5 14 10.7 15.5 159 
Percentags of sail to 
total.. me es 3.94 9.95 | 11.2 25 














The very low percentage of sail tonnage is a 
noteworthy feature ; it has only once been so low ; 
this is due in large measure to the fact that econo- 
mical steamers are competing very keenly with 
ships. As to the apportionment of the work in 
the several districts, the Glasgow district is specially 
well provided with work. Their merchant tonnage 
totals 144,098 tons, which has only twice in two 
years been exceeded, and then only by about 
18,000 tons in the two preceding quarters; but 
the amount of Government work, totalling 34,000 
tons, excluding the many vessels launched last year, 
more than compensates for this, so that the con- 
dition of trade there is most satisfactory. The 
Greenock total —73,080 tons—on the other hand, 
is considerably behind the average. Although 
Belfast has once or twice had a higher aggregate 
than 95,737 tons, this must be regarded as specially 
good, so that all three districts affected by the pre- 
vailing dispute are well situated for employing 
their men, if they be willing. The total for 
Newcastle is the highest for 18 months, and 
is 30 per cent. better than a year ago. The work 
includes 57 vessels of 128,897 tons. Sunderland is 
better provided with work than at any period dur- 
ing the past two years, and even excels in this re- 
spect the Tyne, the total being 134,719 tons, which 





is 38 per cent. better than a year ago, The same, 
however, cannot be said of the other two districts 
on the north-east coast. Hartlepool and Whitby 
have a lower tonnage than for several years—40,856 
tons, equal only to three or four months’ work, 
while the Tees builders have 47,337 tons on hand— 
20 steamers. This is from 10,000 to 20,000 tons 
below the average. The large. amount of Govern- 
ment work in progress at Barrow makes that district 
busier than they were a year ago. 





THE WEATHER OF THE YEAR 1895. 

In the year 1895 the inhabitants of the British 
Islands experienced two remarkable spells of excep- 
tional weather in striking contrast to each other : 
a protracted frost, prolonged into spring ; and a hot 
September, lengthening summer, which it surpassed 
in beauty. There were few violent wind storms. 
No month seems to have escaped fogs, in some 
district or other. Perhaps fog is more noticeable 
when rainfall is deficient, the air being then often 
moist enough for fog or mist, but not for rain. 
Severe weather commenced early in January, and 
continued into the second week of March. Though 
the first month of winter was mild, the two suc- 
ceeding months were excessively cold, north-easterly 
winds largely predominating. During February and 
until April 21 rain was much deficient. Again, 
during May aud until July 15 comparatively little 
rain fell, The weather of spring was in succession 
dull, fair, and brilliant, with scanty rainfall, season- 
able temperature, much sunshine. Summer com- 
menced with splendid dry weather, passing into 
variable conditions with many thunderstorms, and 
altogether was of a normal character. Drought 
prevailed during September, especially in England, 
and appears to have been favourable to the crop of 
potatoes. The mildness of November was favour- 
able to the young crops; but as the ground was 
sodden, sowing operations were inconvenienced. 
The first part of autumn was droughty and summer- 
like, the middle part rather cold, latter part mild. 
This year affords an illustration of Lord Bacon’s 
dictum : 

‘*A hot and dry summer, especially if the heat 
and drought extend far into September, portend 
an open beginning of winter, and cold to succeed 
towards the latter part of winter and beginning 
of spring.” 

The mean pressure and temperature of the atmo- 
sphere for the entire year at extreme positions to 
which the Isle of Man is central are as follows : 

















. | Mean 
Mean Difference | Difference 
Positions. | pressure. | from Normal. | —* from Normal. 
in. in deg. deg. 
North 29.80 above .03 45 nil 
South 29.93 below .04 61 below 1 
West 29.87 nil 50 above 1 
East 29.89 r 48 below 1 
Central 29.88 ae 48 eS | 
| 


The distribution of rain during the year in fre- 
quency and quantity may be roughly inferred from 
the following results : 














Difference 
Places. | Rainy Days. Amount, from Normal. 
in. in. 
Sumburgh .. oe 244 89.25 2.36 more 
Scilly .. ee oe 186 29.47 4.91 less 
Valentia .... 221 49.80 6.76 4 
Yarmouth .. oe 174 | 23.91 3.67 45 





The bright sunshine of the year, estimated in 
percentage of its possible amount, was for the 
United Kingdom 36, Channel Isles 48, south-west 
England 41, south and east England 39, central 
England 36, east Scotland 35, north-west England 
and south Ireland 34, north-east England 33, west 
Scotland 32, north Ireland 31, north Scotland 28. 

The resultant of the daily general directions of 
the winds over these islands for the year is W.S. W., 
equivalent toa wind from that direction during 65 
days, and so small a number indicates that the 
winds were unusually variable. Taking the esti- 
mated force of the winds into the computation, the 
resultant is W. by S. 4 S., 2.2 miles perhour. The 
mean distribution of atmospherical pressure shows 
that the average current of air is deflected 11 deg. 
to the left of the isobars. 

The months may be concisely characterised as 
follows: January was very cold, frosty and stormy, 
with frequent snowfalls. February was oxtvamaly 
cold and dry, notwithstanding much sunshine. 


March weather was a gradual change from a condi- 
tion of hard frost to one of mildness. April 
weather was very variable. May had very variable 
temperature, few rainy days, small rainfall, much 
sunshine. June weather was quiet, unusually 
clear, dry, warm, and sunshiny, with a short spell 
of cold with frost. July had normal weather, 
though little sunshine. August had rather better 
than normal weather, occasional great heats, 
heavy local rains. September was the hottest and 
most sunshiny month of the year, with very de- 
ficient rainfall. October was rather cold, rainy, 
stormy ; hoar frosts formed in the last week. 
November was mild, with boisterous winds, and 
many rainy days. December had variable, stormy, 
damp weather. 

The lowest temperature during the year, minus 
17 deg., was reported at Braemar, February 11 ; 
the highest, 87 deg., at Greenwich, September 24, 
though at the same place 86 deg. was reported 
May 30. The greatest atmospherical pressure, 
30.7 in., occurred January 30; the least, 28.1, 
November 25. January 23 a remarkable thunder- 
storm was brought over London by an intensely 
black cloud, giving squalls of snow and hail. 
March 23 a dense fog prevailed in the Channel ; 
and next day occurred a destructive gale and 
thunderstorm in England, which travelled at the 
rate of 60 miles an hour, and gave a pressure of 
36 lb. per square foot on the anemograph at Green- 
wich, August 10 and 22, severe thunderstorms 
occurred over London; on the 10th 2.68 in. of 
rain fell at Holyhead. During the week ending 
September 28 south England had 83 per cent., and 
east England 81, of possible sunshine. October 5, 
2.71 in. of rain fell at Arlington ; November 24, a 
severeeasterly gale was experienced in the Channel. 
Between December 21 and 25 heavy rainfall in 
south Ireland resulted in extensive floods ; and on 
the 24th a south-east gale raised heavy seas on all 
the windward coasts. 

The year 1895 ended with a week of dull, 
gloomy weather. , 

In the metropolitan district the mortality had 
risen to 41 by March 9, and by June had decreazed 
to 15 per 1000 per annum. 





THE RUSSIAN PETROLEUM 
INDUSTRY. 


By Grorcr T. Hottoway. 


In face of the superior organisation of the Ameri- 
can petroleum industry, coupled with the fact that 
the American crude oil yields the larger proportion 
of lamp oil or kerosene, the Russian oilfields have, 
until lately, been very generally regarded in this 
country as of comparative unimportance. Their 
great development within recent years, the enor- 
mous capability of production which they have 
been proved to possess, and, above all, the fact 
that the production is now mainly controlled by 


-]men and syndicates of great wealth and business 


capacity, render it likely, however, that ere long 
the Russians will be the recognised leaders in the 
petroleum trade. More especially will this be seen 
to be the case when it is pointed out that the prin- 
cipal fields of America are showing evidence of 
depletion which the largely increased activity in 
the sinking of new wells during the last year has 
failed to counterbalance. 

The earlier history and development of the Rus- 
sian deposits was very fully dealt with in a series 
of articles by the late Mr. Marvin, published in 
ENGINEERING in 1884,* and the following account 
is intended to bring these articles up to date rather 
than to present a full description of the industry. 

As pointed out by Mr. Marvin, the petroleum 
industry of Russia, regarded as a commercial 
undertaking, is far older than that of the United 
States, and the actual exportation of petroleum 
from the Baku fields is chronicled as early as the 
tenth century. At the close of the thirteenth 
century Marco Polo, the Venetian, described the 
oil springs ‘‘ towards Georgine,” from which was 
obtained oil ‘‘ good to burn and to anoint camels 
which have the mange,” and Kaempfer, Hyde, 
Hanway, and many others described the manner 
in which the oil was obtained in the eighteenth 
century. 

The value of the oil of Baku was fully recognised 
prior to the annexation of the territory from Persia 
in 1723 by Peter the Great, butit was not until 1806 


* Vol. xxxvii., pages 171, 212, 258, 270, 301, 329, 377, 
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that any systematic collection of the oil was carried 
on. A monopoly was soon granted to Prince Meer- 
zoeff, and continued in operation until 1872, in which 
year the total production is stated to have amounted 
to 24,800 tons, a sum of 17,0001. being received by 
the Government from the monopolist. 

The abolition of the monopoly in 1872 and its 
replacement by a Government tax, resulted in a 
considerable development, the output being in- 
creased nearly tenfold (to 242,000 tons) by 1877, in 
which year there were 130 drilled wells and 150 
refineries in operation. All these wells were sunk 
within a small area on the Apsheron peninsula, of 
which the principal seaport is Baku, and even at 
the present time the whole of the production of 
the Apsheron peninsula, generally known as the 
Baku field, is confined to an area of about seven or 
eight square miles out of an estimated productive 
territory of about 1200 square miles. Furthermore, 
it may be said that practically the whole of the 
Russian oil is obtained from this field, the remain- 
ing oil territories being of little more than potential 
value, 

The earliest development appears to have taken 
place at Surakhani, about 11 miles south-east of 
Baku, but the operations soon became transferred 
to the Balakhani-Sabountchi field, which is now the 
most important district. Extensive operations have 
also been carried on within the last few years at 
Binagadi, north of Baku, and at Romany and Bibi- 
Eibat to the south. The latter district, indeed, 
appears to be the most prolific, and has yielded 
some extraordinary results from certain wells, but 
as the other districts supply almost more than is 
required by the market, its development is still 
but little advanced. 

Owing to want of enterprise and to the fact that 
new oilfields are scarcely required while the Baku 
district is so productive, the remaining oil terri- 
tories of Russia have been but imperfectly explored. 
Surface indications and the response to the drill 
where test wells have been sunk, show conclusively, 
however, that over a belt of country extending for 
a distance of over 700 miles between the Black 
Sea and the Caspian, large quantities of petroleum 
await the enterprise of the driller, and even the 
Caspian Sea appears to possess oil in the strata be- 
neath it, for large quantities of natural gas and 
petroleum rise to the surface at various points. The 
petroleum of Sviatoi, or Holy Island, was referred 
to in 1754 by Jonas Hanway as an article of com- 
merce among the Persians. 

M. Conchine states that in the Terek province, 
north of the Caspian, there are three parallel belts, 
running from west to east, along which petroleum 
is found. The principal deposits appear to be those 
of the Grosney or Grosnaia field, about 60 miles 
north-east of the town of Vladikavkas and about 
500 miles north of Baku. Had this field been 
opened up before that of Baku, it would now pro- 
bably be one of the most important centres of pro 
duction, for the wells at present in operation are 
within eight miles of a station on the Vladikavkas- 
Petrofsk Railway, and the oil could be transported 
by pipe line to the Vladikavkas-Rostoff Railway, 
and thence carried to Novorossisk on the Black 
Sea, a saving of over 60 miles on the Baku-Batoum 
route, in addition to the advantages due to easier 
gradients on the line. 

The oil at Grosnaia is found at even less depths 
than at Baku, and the greater regularity and easier 
working of the strata furnish a further important 
advantage. 

Near the Black Sea, petroleum occurs in large 
quantities in the Kouban district, in the Crimea 
and in the Gouria district, the latter of which is, 
perhaps, the most promising. The oil of this latter 
district has been mainly found near the Soupsa 
station of the Baku-Batoum railway, only 33 miles 
from Batoum and 500 miles nearer to that port 
than Baku. As in most other localities where oil is 
found, the peasants are in the habit of collecting it 
for their own use by digging shallow wells and 
trenches, or by skimming it from the surface of the 
streams and ditches on which it collects. 

At one time it appeared likely that the Kouban 
district, including the fields of IIisky and Koudako, 
would become one of the most productive in Russia, 
but it has not proved capable of competing with 
Baku, probably owing to the greater technical 
ability shown and the capital expended by those 
who control the principal operations in that district. 
The history of the Kouban district as regards its 
wealth in oil has been one of constant promise, 
stultified by extravagant and unskilled work, but 


the proximity of the principal wells to the Black 
Sea ports, and the ease with which transport could 
be effected, will probably result in the near future 
in a considerable increase of activity. 

The earliest work in this district was carried on 
by Colonel Novosiltzoff at Koudako, near Krimski, 
in 1866. Owing to pecuniary difficulties, the pro- 
prietor was soon compelled to dispose of his pro- 
perty, which is now being worked by the Standard 
Russe Company. Over a hundred wells have been 
sunk at Ilsky, and most have yielded satisfactorily. 

M. Moller states that the petroleum belt of the 
Kouban extends from the Tamar peninsula on the 
Sea of Azof to the village of Naphtanaja, a distance 
of 250 versts, or 167 miles. 

In the Crimea the operations have been mainly 
confined to the district of Chingalek, near Kertch, 
but a considerable number of wells of small pro- 
duction have been sunk at Kopkootchigan. 

The territory lying to the east of the Caspian 
—generally known as the Trans-Caspian region— 
is extremely rich in petroleum and ozokerite (a 
natural paraflin wax), although not at present 
worked. At Naphtnia Gora (Naphtha Hill), about 
100 miles east of Krasnovodsk, enormous deposits 
of petroleum and ozokerite occur. M. Conchine 
estimates the area of these deposits at 20,000 acres, 
and Mr. Marvin valued them at 35,000,0001. 

Numerous other petroleum districts occur in 
Russia, but the examples which have already been 
given are sufficient to show that the districts now 
worked on the commercial scale represent only a 
small fraction of the available resources of the 
country ; indeed, the area of oil territory has been 
officially estimated at 14,000 square miles. During 
the year 1894 the wells on the Apsheron Peninsula 
produced over 304,000,000 poods of oil (38,000,000 
American barrels), in addition to several millions 
of poods obtained from other districts in Russia. 
During the same year the United States produced 
about 50,400,000 barrels, an amount which she is 
not likely to produce again. 

The nature of the oil-bearing strata and the depth 
of the wells in Russia differ considerably from those 
of the United States. In the latter country the oil 
is usually obtained from considerable depths, fre- 
quently over 2000 ft., and in one case over 4300 ft., 
and is derived from the Silurian, Devonian, and 
Carboniferous rocks. In Russia, however, the 
common depth in the districts yielding the most 
oil is under 800 ft., and the whole of the oil is 
obtained from the more recent strata belonging to 
the Tertiary period. In the States almost the 
whole of the oil is obtained from practically undis- 
turbed strata stretching over large areas, an 
forming long troughs and sinuses known as anti- 
clinals and synclinals, and produced apparently by 
the contraction of the earth’s crust. It is indeed 
to these anticlinals that the richness of the deposits 
of Pennsylvania and New York is due, for the 
oil has been found to mainly collect in them, 
and the richer wells are those which strike the 
anticlinals. The oil strata mainly consists of fine 
and coarse grained sandstones and limestones, or 
dolomites, in whose interstices the oil collects. In 
Russia the conditions are very different, except 
that the anticlinal structure is found to still largely 
influence the production. The oil strata are highly 
contorted and broken, and consist mainly of a 
loose sand which comes up with the oil in such 
large amount as to prevent the possibility of pump- 
ing a well in the manner practised in the States. 
Indeed, in those wells which do not yield their oil 
in the form of a fountain, it is necessary to bale it 
out with a species of well bucket. Owing to this 
necessity, the Russian wells require to be made of 
a considerably greater diameter than those of the 
States, and are sometimes commenced with a 
diameter of as much as 24 in. As the well is cased 
throughout with metal pipe, which has to be 
driven down as boring continues, the diameter at 
the lower parts of the well is considerably less, for 
each section of casing has to be driven down through 
those already inserted. 

But for the enormous yield of the wells of Baku, 
the cost of boring would be prohibitive, and it is 
probable that if the depth to be bored were as 
great as in the States, the Americans would still 
reign alone in the petroleum market. The produc- 
tion of some of the Russian wells is almost in- 
credible. The first of the flowing wells or fountains 
was sunk in the summer of 1873 by the Khalify 
Company, and yielded so largely as to cause a fall 
of eight-ninths in the price of crude oil at Baku. In 








the following year, another well belonging to the 








same proprietors, flowed for three months, yielding 
270,000 gallons daily, the whole being wasted for 
want of storage accommodation. In the autumn of 
1883, the celebrated ‘‘ Droojba” well, so graphi- 
cally described by Mr. Marvin, commenced to flow 
at the rate of from 14 to 2 million gallons daily. All 
attempts at controlling the outflow were unavailing 
until, after about four months, the well was capped, 
the loss during that period having been estimated 
by various observers at from 200,000 to 500,000 
tons. 

A well of still larger output was sunk at Bibi- 
Eibat in October, 1886, the outflow commencing, 
according to the Buku Investie, at from 5000 to 
6000 tons daily, and reaching on the eighth day 
11,000 tons, or 2,750,000 gallons. Most of the oil 
was lost until the fifteenth day, when the outflow 
wascontrolled by theengineers. Thelargest well ever 
sunk, however, appearsto have been onedescribed by 
Mr. Stevens, British Consul at Baku. It was 
drilled at the beginning of 1893, on the Apsheron 
peninsula, between a quarter and half a mile from 
the wells previously drilled, and yielded over 
17,000 tons daily, most being lost, as the well was 
sunk as a ‘‘trial well,” and no preparation for 
storing a large quantity of oil had been made. 

The chemical nature of Russian petroleum differs 
largely from that of the American oil, for, whereas 
the latter consists mainly of what is known as the 
menthane or paraffin group, a series of hydro- 
carbons of which marsh gas and paraflin wax may 
be regarded as the alpha and omega, the Russian 
oil is almost entirely composed of a series of hydro- 
carbons known as naphthenes and belonging to the 
group of which benzene constitutes the lowest 
mem ber. 

It is probably correct to state that to this differ- 
ence in composition is due the relatively inferior 
position which the Russian oil takes in the markets 
of the world, for not only does the American oil 

roduce about twice as much kerosene, or ordinary 
amp oil, as does that of Russia, but as the former 
was first in the field, the lamps which are now com- 
monly in use were designed especially for the con- 
sumption of American rather than Russian oil. 
The latter is superior as regards its power of rising 
in the wick and the regularity of the flame which 
it produces, but in ordinary lamps it gives a smoky 
flame, which is far from satisfactory. There are, 
of course, many lamps, especially on the Continent, 
which are particularly designed for burning Russian 
oil, the principal feature being the arrangements 
for supplying a more perfect supply of air to the 
flame, but the conservative instincts of the English 


d| manufacturers have hitherto prevented their intro- 


duction, more especially as the supply of American 
oil has so far been suflicient for all requirements. 

Now that the adequacy of the Russian supply, in 
face of an evident falling off of the American pro- 
duction, has been shown, and the probability that 
ere long we must still further have to depend on 
Russia, has been indicated, it is of importance to 
consider what steps should be taken by the Russian 
producers to render their oil more readily available 
to users in this country. For use as fuel, the 
Russian astatki—the residuum from their stills after 
distilling off the light naphtha, lamp oil, and lubri- 
cating oils—is sufficiently well known to insure its 
employment when sufficiently cheap to replace coal, 
or in cases where liquid fuel can be more readily 
used, but the principal field lies in the lamp oil, 
and the only means of insuring its use is the intro- 
duction of suitable lamps sufficiently easy to manage 
and, above all, sufticiently low in price to bring 
them within the reach of the masses. Such an 
innovation is by no means impossible of realisation. 
It was found possible in the sixties, when American 
petroleum commenced to displace the colza and 
other oils which were previously in use, and would 
probably be still more simple at the present time, 
when less prejudice has to be overcome. 

The perfect organisation of the American pro- 
ducers has hitherto had the effect of securing to 
them the principal markets of the world, and it 
would be difficult to organise another trust having 
anything like the wealth and power enjoyed by the 
Standard Oil Company of America. Even they, 
however, cannot control the market in the face of a 
constantly falling supply of the raw material from 
which their kerosene is produced, and a well- 
arranged attempt on the part of the Russians could 
scarcely fail to give them a largely increased outlet 
for their enormous supply. Even the agreement 
which has so often been reported as about to be 
signed between these great rivals, would be by no 
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means a false step on the part of either, although 
the public might suffer. 

Finally, the Russians are somewhat handicapped 
by the want of transport facilities. The oil which 
is to be transported to other countries is now 
mainly conveyed by rail to Batoum, whence it can 
be shipped to any part ; but although the railway 
facilities are being improved, and efficient tank- 
wagons are in use, they are still scarcely suffi- 
cient to allow of any considerable increase of 
freight without becoming congested, and the im- 
portant port of Batoum may at any time be closed 
to the petroleum trade, to become a base for the 
Russian naval operations. Such difficulties could, 
however, be overcome by capital and enterprise, 
and the port of Poti could serve instead of Batoum 
for shipment of oil, in case of necessity. 





NOTES. 
THe Dover Exxectric Licutine Station. 

A ReEporT has just been published giving the 
particulars of a series of careful tests made by Pro- 
fessor A. B. Kennedy and Professor 8. P. Thomp- 
son on the plant supplied to the Dover Electricity 
Supply Company, Limited, by the Brush Electrical 
Engineering Company, Limited. This plant con- 
sisted of four sets of steam alternators, one being 
rated at 50 kilowatts, another at 75 kilowatts, 
and the two next at 100 kilowatts. The makers 
guaranteed the combined efficiency of the three 
smaller sets should be 78 per cent. at full load, 
whilst that of the 100-kilowatt plant was to be 
80 per cent. The steam consumption of the engines 
at full load was not to exceed 19} 1b. per indicated 
horse-power per hour for set No. 1, 191b. for set 
No. 2, and 1841b. for the largest machines. It 
was also provided that after a six hours’ continuous 
run at full output the temperature of no part of 
the armature or magnets was to exceed 60 deg. Fahr. 
above that of the atmosphere in the engine-house, 
taken one minute after stopping the machine, on 
the side remote from the engine. The fall in 
potential on a non-inductive circuit between half 
and maximum load with constant speed and con- 
stant excitation was not to exceed 150 volts. Each 
plant was submitted to a six hours’ continuous run, 
No. 4 set being run at full power, whilst the others 
were doing most of their run overloaded from 
16 to 20 per cent. Under these conditions all 
the machines ran satisfactorily. The combined 
efficiency of the plants proved to have, on the 
whole, considerably exceeded the requirements of 
the specification. Thus No. 1 machine gave a com- 
bined efficiency of 76.8 per cent. at full load, and 
one of 80 percent. at 17 per cent. overload. No. 2 
gave 80.6 per cent. at full load, and 81 per cent. 
at 20 per cent. overload, while Nos. 3 and 4 gave a 
mean of 81.1 per cent. at full load, and No. 3 gave 
83.7 per cent. at 20 per cent. overload. The steam 
consumption slightly exceeded the guarantee, being 
19.7 lb. per indicated horse-power per hour for 
No. 1 set at full load, and 20.2 Ib. per indicated 
horse-power at 17 per cent. above full load. For 
No. 2 set the figures were 20.8 lb. per indicated 
horse-power per hour at full load, and 20.3 Ib. at 


20 per cent. above full load. For No. 3 machine|g 


the figures were 19.3 and 19.6, whilst with set 4 the 
consumption was 19 Ib. of steam per indicated horse- 
power per hour. The above figures were obtained 
by measuring the discharge from the surface con- 
denser. The temperature of the alternators at the 
end of a six hours’ run was not only well within the 
specified limits, but quite exceptionally low. The 
two larger machines were practically cold after their 
six hours’ run. The machines were then tested as 
to their capacity for running in parallel at different 
loads, and passed the ordeal satisfactorily. In the 
two larger machines the field winding is protected 
by a metallic shield, which the experimenters state 
constitutes a very important improvement. 


Tae American Fast Ramway Run. 

On page 632 of our last volume we published 
particulars of a very remarkable run on the Lake 
Shore and Michigan Southern Railway, that took 
place on October 24 last, and during which it was 
claimed that a speed of 97.2 miles an hour was 
attained. From further information that has 
reached us it would appear that this speed must 
have been estimated as a momentary maximum, or 
that it had been miscalculated, and a more moderate 
velocity has now been substituted. According to 
the report issued by the Brooks Locomotive Works, 
which built the locomotives employed in the run, 
between Chicago and Buffalo, on October 24, the 





maximum speed maintained over one mile was at 
the rate of 92.3 miles per hour. The train was 
made up of two drawing-room and one private car, 
weighing together 304,500 lb.; the engine and 
tender on each section west of Erie weighed 
184,000 Ib., and the engine and tender, east 
of Erie, 202,000 lb. The total weight of train 
was, therefore, 488,500 lb. and 506,500 Ib. respec- 
tively, or about 225 tons. The distance run 
was 510.1 miles, divided into five sections, over 
each of which the train was taken by a different 
engine. Very high speeds were made on the four 
sections west of Erie, but it was reserved for the 
driver on the fifth section, from Erie to Buffalo, to 
make the record. The distance is 86 miles, and the 
engine used was No. 564, which was illustrated 
and described on page 632 of our last volume. 
‘* The time of leaving Erie was 10 hours 19 minutes 
48 seconds, and the train passed Buffalo Creek, 
86 miles, at 11 hours 30 minutes 34 seconds, or in 
70 minutes and 40 seconds after leaving Erie. The 
average speed on this division reached the remark- 
able figure of 72.91 miles per hour. But this does 
not tell the whole story, for one mile was made at 
the rate of 90 miles per hour, another at 92.3 miles 
per hour, and 33 consecutive miles were passed over 
at the average rate of 80.4 miles per hour.’”’ The 
analysis of the run of 510 miles is given as follows : 





Miles. Miles per Hour. 

1 was made at the rate of 92.3 

8 were # * 85.44 

83 sy ” ” 80.6 

Se: as se ra 72.92 
181.5 ,, i oF 68.67 (including stops 
181.5 ,, a oe 69.67 (deducting ,, 
289.3 ,, 3 rea 65.14 (including ,, 
289.3 4, me e 66.68 (deducting ,, ) 
422.7 5, 7 ‘ 64.45 (including ,, ) 
422.7 ,, a ie 65.89 (deducting ,, } 
610.1 ,, ae ‘9 63.614 (including ,, 


510.1 ,, + i 65.073 (deducting ,, 


The directors of the Brocks Locomotive Works 
state that the total coal used on the fast run of 86 
miles, from Erie to Buffalo, was 3250 lb., or 37.8 lb. 
per mile ; the water evaporated was 3700 U.S. gal- 
lons, or 9.48 lb. per pound of coal. The maximum 
piston speed per minute is given as 1879.9 ft., and 
the average 1484 ft. We are glad to have received 
this correction of the former statement, which 
elicited the letter from Mr. Tandy that appeared in 
our columns last week, and a second letter from 
another correspondent in the present issue. 


THE SmmpLon TuNNEL TREATY. 

We have received a copy of the treaty between 
Switzerland and Italy for the construction and 
working of the railway which will pass through 
the proposed Simplon Tunnel from Brique to 
Domodossola, as fully described by us on Decem- 
ber 6 and 20 last. This undertaking, the most 
arduous tunnelling work yet arranged for, will 
greatly shorten the route to Italy, and it is fitting 
that the enterprise of Switzerland should have 
some support from Italy, in the form of finan- 
cial encouragement. Of the tunnel, which is over 
12} miles long, 5.7 miles are in Swiss terri- 
tory, and 6.64 miles in Italian territory ; but the 
wiss Government undertakes the construction 
and working of the northern approach and the 
whole of the tunnel, while the Italian Government 
wil] connect the tunnel railway with the existing 
lines at Domodossola. The Simplon-Jura Company 
have been granted the concession to work the entire 
line. The terms of the treaty indicate that for the 
present the line is to be single, with convenient 
passing places, that the smallest radius is 300 metres, 
the heaviest gradient on the northern half 1 per 
cent.,on the southern 2} per cent. The Italian 
Government reserve the right to have the works 
during construction and in operation visited by 
their engineers, and both Governmentswill exchange 
reports on progress. The line is to be opened at latest 
in eight years; but the Jura-Simplon Company 
will not be allowed to commence the*,work until 
it gives proof that it controls sufficient capital 
to carry it to completion. The Swiss Government 
will grant 44 million francs (180,000/.), and the 
Jura-Simplon Company expect a subvention of 
104 million francs (420,000/.) from the cantons 
and corporations of Switzerland, while the Italian 
Government will give an annual subvention of 
66,000 francs (nearly 2700/.), and the provinces 
in Italy interested in the undertaking are expected 
to find four million francs (160,000/.). The cantons 
have certain reversionary rights to all railways 
traversing their territory, and the renouncing of 





these rights is to be regarded as part of the 104 
million francs to be provided. The Jura-Simplon 
Company cannot be required to construct the second 
line until the net receipts over the line from Brique 
to Domodossola exceed 16001. per kilometre (about 
21001. per mile) per year. If the Italian Govern- 
ment require the railway to be formed they will have 
to grant a second subvention of 10 million francs, 
payable when the work of doubling the tunnel 
begins, and to double their approach line ; but if 
the work is spontaneously started by the company, 
or at the instance of the Swiss Government, the 
Italian Government will only be required to double 
the line between the tunnel and Domodossola. Of 
course, both Governments will do everything for 
the success of the line by facilitating traffic. A 
special convention is to settle the conditions of 
working the traffic; but already it is settled that 
in view of the costly nature of the tunnelling the 
through traffic rates for the tunnel length will 
be double those agreed upon for ordinary through 
traffic by a former convention. Some of the inci- 
dental conditions are interesting. People convicted 
for crime against the common and customs laws are 
not to be employed on the new line. The minimum 
number of trains may be fixed, and must not be less 
than four per day in each direction, one being an 
express. The line is to be granted the ‘‘ most 
favoured treatment” by both countries. The 
customs regulations are to be modified to facilitate 
the traffic, and luggage sealed on the frontier will 
be passed on to a station where there is a customs 
office. 





MICROSCOPIC INTERNAL FLAWS IN 
STEEL RAILS AND PROPELLER SHAFTS. 


By Tuomas Anprews, F.R.S., M. Inst. C.E., 
Wortley Iroa Works, near Sheffield. 


THE serious accident to the Scotch express at St. 
Neots, on the Great Northern Railway, on November 
10, 1895, apparently caused by the fracture, into many 
pieces, of a steel rail, once more brings into prominent 
notice another of the many so-called mysterious frac- 
tures of steel. 

The author having for many years past devoted his 
attention to the microscopical study of the latent 
causes of the deterioration of fatigue in metals, when 
under the influence of stress and strain, thinks it may 
perhaps at the present time be of interest to give the 
results of a recent microscopical observation on a 
steel rail (not the rail which broke at St. Neots) and 
on a large steel propeller shaft. The high-power 
examination resulted in the detection of numerous 
unsuspected internal causes of weakness ; in the special 
cases just referred to, the initial source of danger was 
referable to the presence of innumerable micro-sulphide 
of iron flaws. These microscopic segregations of 
sulphide of iron form the germs of metallic disease in 
numerous engineering constructions of steel, such as 
propeller shafts, railway axles, rails, tyres, boiler 
plates, &c. 

By means of his special high-power microscopical 
apparatus the author has in many instances been able 
to locate and pursue an internal flaw in steel from its 
source to its various ramifications, and he has recently 
obtained much valuable information on some of the 
causes producing the deterioration of fatigue and final 
fracture of propeller shafts, railway axles, &c. 

In addition to blowholes, air cavities, and other 
causes of weakness, the microscope has recently 
revealed a further source of internal and growing flaws 
in steel axles and shafts, heavy guns, &c. A careful 
microscopical examination of steel in which sulphur is 
present shows that the sulphur is combined with the 
iron, forming a sulphide of iron. During the cooling 
and crystallisation of the metal the sulphide of iron 
present has been found, by the use of high microscopic 
powers, to have chiefly located itself in the inter- 
crystalline spaces forming the ultimate structure of the 
metal. In steel castings the sulphide of iron is mostly 
found in long thin veins in the intercrystalline spaces. 
In large forgings, or other steel structures, which have 
either been reheated or annealed at suitable tempera- 
tures, the sulphide of iron often segregates, drawing 
itself together, as it were, into ovoid nodules. The 
intercrystalline spaces thus left vacant either metal- 
lically weld together, if the temperature of subsequent 
heating or annealing is sufficient, or they remain as 
fine fissures forming sources of internal weakness in 
the metal. This becomes a constant source of weak- 
ness, increasing or diminishing in proportion to the 
percentage of sulphur present in the metal. It is, 
however, rarely wholly absent in steel. Such inter- 
ference with the natural cohesion between the ultimate 
crystalline facets of the metal has a tendency to 
induce serious lines of internal weakness in the struc- 
ture, and constitutes an element of danger. These 
internal interferences with the natural intercrystalline 
spaces are frequently very minute, and, in fact, are 
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undetectable by the eye; but when specially prepared 
and etched sections of the steel are examined under 
high microscopical powers, these minute sources of 
initial weakness are observable. 

The deleterious effect of these treacherous sulphur 
areas and other microscopic flaws, with their prolonged 
ramifications spreading along the intercrystalline 
spaces of the ultimate crystals of the metal and de- 
stroying metallic cohesion, will be easily understood. 

Constant vibration gradually loosens the metallic 
adherence of the crystals, especially in areas where 
these micro-flaws exist. Cankering by internal corro- 
sion and disintegration is induced whenever the termi- 
nations of any of the sulphide areas or other flaws in 
any way become exposed at the surface of the metal, 
either to the action of sea water, or atmospheric or 
other oxidising influences. In many other ways, also, 
it will be seen how deleterious is their presence. 

Internal micro-flaws of various character are never- 
theless almost invariably present in masses of steel, 
and constitute sources of initial weakness which not 
unfrequently produce those mysterious and sudden 
fractures of steel axles, rails, tyres, and shafts, produc- 
tive of such calamitous results. A fracture once com- 
mencing at one of these micro-flaws (started pro- 
bably by some sudden shock or vibration, or owing to 
the deterioration caused by fatigue in the metal), runs 
straight through a steel forging on the line of least 
resistance, in a similar manner to the fracture of glass 
or ice. 

The Bessemer steel rail referred to in this paper was 
of the chemical composition given in Table I. 


TabLe I,—Chemical Analysis of Bessemer Steel Rail. 


Percentage Results. 

Combined carbon... ee 0.440 
Silicon , ob 0.040 
Manganese ... 0 800 
Sulphur 0.100 
Phosphorus.. bes 0.064 
Iron (by difference 98.556 

100.000 


A portion was machined from the head of the rail, 
and a micro-section was carefully prepared and suit- 
ably etched to develop the structure. The micro- 
scopical examination was made with a first-class micro- 
scope, the magnifying powers employed varying from 
300 diameters and upwards. For convenience the 
micro-scale drawing (Fig. 1) is given at 300 dia- 
meters. 

In explanation, it may perhaps be desirable briefly 
to explain the illustrations in Figs. 1, 2, and 3. The 
black and heavily shaded (for convenience) portions 
of each drawing are the internal micro-flaws, the 
lighter-shaded parts are the ultimate primary crystals 
composed of distinct and detached crystalline areas of 
iron, saturated to various extents with combined car- 
bon. These may appositely be called normal carbide 


Taste II.—Dimensions of Internal Micro-Flaws in a 
Bessemer Steel Rail and in a Steel Propeller Shaft. 


Bessemer Steel Rail. Section 


85 Lb. per Yard. Steel Propeller Shaft. 


Longitudinal 
Di .y 














Longitudinal Transverse Transverse 
Di i of | Di i of ynsof Dimensions 
Internal Internal Internal of Internal 
Micro-Flawa. Micro-Flaws. Micro-Flawe. Mioro-Flaws. 


Dimensions tn Parts of an Inch. 





0150 .0012 .0090 -0004 
£0120 -00L0 -0060 -0020 
.0012 -0C08 -0140 -0002 
0012 .0004 -0120 .0024 
.0010 .0006 -003U -0020 
0010 -0006 -0048 0012 
-0008 -0004 -0040 0024 
.0012 .0004 0160 -0080 
.0010 .0004 .C020 -0016 
0080 -0002 -0068 0028 
OOL2 -0096 0034 -0010 
.0016 -0008 -0120 -0002 
.0016 -0004 -0030 -0020 
.0008 0004 -0030 -0028 
0916 .0006 .0120 -0010 
.OOL2 0004 -0060 -0016 
.0010 -0003 -0066 -0008 
.0020 | -0006 -6032 -0026 
.0010 -0004 .0928 -0026 
0016 | .0004 -0 26 -0016 
| .0640 -0010 

-0048 -0020 

Highest, .0150 .0012 -01€0 -0030 


of iron areas or crystals, as distinct from the pure 
iron crystals (or ferrite) of the metal. The unshaded 
portions of the drawings consist of crystals of pure 
iron, or ferrite, which have not been affected, or but 
very slightly, by the carbon. The fine divisional lines 
in the figures show the line of junction or inter- 
crystalline spaces between the ultimate crystals of 
the metal. Numerous unsuspected internal micro- 
sulphur flaws were found, varying in size from 0.015 in. 
downwards, interspersed or segregated in the inter- 
crystalline junctions of the ultimate crystals of the 


steel, and being located in such a manner as to prevent 
metallic cohesion between the facets of the crystals, 
thus inducing lines of internal weakness liable to be 
acted upon by the stress and strain of actual wear. 

Above 20 careful micrometer measurements were 
taken of many of these micro-sulphur flaws, some of 
which are given in Table II. 

These do not, however, nearly represent the full 
quantity present. The number in some areas was at 
least 14 micro-flaws within the limited area of only 
0.00018 square inch. 





Fic. 1, Bessemer steel rail, 86 lb. to the yard, showing internal 
microscopic flaws. Diameter of circle, 0.015 in. Magnified 300 
diameters. 





Fic. 2. Micro-crystalline structure. Fractured steel propeller 
tail shafo showing internal micro-sulphur flaws. Diameter of 
circle, 0.015 in. Magnified 800 diameters. 





Fic. 3. Micro-crystalline structure. Fractured steel p 1 
tail shaft, showing internal micro-sulphur flaws. Diameter of 
circle, 0.015 in. Magnified 300 diameters. 





The author has recently completed another high- 
power microscopical examination of a fractured steam- 
ship steel propeller shaft, the failure of which nearly 
produced a most disastrous accident. The examination 
of this propeller shaft was conducted in a similar 
manner to the above description, the result reveal- 
ing the undoubted cause of failure. In addition 
to blowholes, air cavities, &c., the interior of the shaft 


was literally honeycombed with micro-sulphide of iron 
flaws, which were meshed about and around the 
er crystals of the metal in every direction. The 

eleterious effects of an excess of manganese in inter- 
fering with the normal crystallisation of the normal 





carbide of iron areas were also perceptible. 





A chemical analysis of portions cut from the outside 
periphery of the propeller shaft compared with the 
results of an analysis of the metal in the interior of the 
shaft, showed that a wide difference of chemical com- 
position existed in the forging. The impurities pre- 
sent had largely segregated during the cooling of the 
mass of metal, and these impurities were found in the 
interior of the shaft greatly in excess of the quantity 
found in the metal near the outside. 

The percentage of combined carbon was nearly 50 
per cent. greater in the inside of the shaft than on the 
outside, the manganese was also in excess in the inside 
of the shaft, the phosphorus and sulphur had also 
segregated in the interior of the shaft to nearly three 
times the percentage of these elements found near the 
outside of the shaft. 

The high-power microscopical examination further 
revealed the vast microscopic segregation of the sul- 
phide of iron which had taken place, and which was 
found interspersed between the intercrystalline spaces 
of the ultimate crystals of the metal in the manner 
previously described in this paper. There was, in fact, 
scarcely any metallic cohesion between great numbers 
of —' crystals forming the physical structure of the 
shaft. 

Careful micrometer measurements were taken of 
numerous of these internal micro-flaws, some of the 
results being recorded in Table II. These sulphur 
flaws varied in size from .016 in, downwards. 

In the case of this propeller shaft a careful approxi- 
mate estimate was made of the number of these internal 
micro-sulphur flaws. The number in some areas was 
34 micro-flaws within the limited area of only 0.00018 
square inch; this would approximately represent an 
enormous total number of micro-flaws per cubic inch of 
steel. 

Figs. 2 and 3 are careful micrographs, showing two 
typical areas of the sulphur flaws magnified 300 dia- 
meters, and these drawings are invaluable in affording 
visible evidence of the cause of the ultimate fracture 
of the propeller shaft. 

These few remarks will have shown that a careful 
microscopical investigation with high microscopical 
powers on carefully and properly prepared sections, has 
revealed some of the visible, tangible, and measurable 
germs of metallic disease influencing the enduring 
strength of metals. 

The author has made numerous microscopical obser- 
vations, having examined various large forgings, such 
as Bessemer steel railway axles, Siemens steel axles, 
rails, and tyres, manufactured by the leading makers 
in various parts of Great Britain and abroad. Some 
steel axles and tyres of Belgian make which came 
under the author’s cognisance were also examined, and 
also large Siemens steel propeller shafts of British 
manufacture for war vessels and the mercantile marine, 
varying in weight from about 6 tons. The author has 
also made microscopical examinations of large artillery 
= (37 tons in weight), projectiles, ie-sintes, 

ridge-plates, are & rama: &c., and other construc- 
tive materials which have come under his observation. 
He hopes shortly to bring forward some of the results 
he has obtained. 

In many of these instances he has been able to locate 
some of the causes of internal weakness in steel and 
iron shafts, axles, rails, &c., and he hopes ere long to 
be able to offer suggestions which may assist in reduc- 
ing the risk of sudden fracture, which is very desir- 
able in the interest of the public safety. 

The author has recently made a careful examination 
of the steel rail which fractured at St. Neots, Great 
Northern Railway, on November 10, 1895, in connec- 
tion with the official inquiry into the cause of the 
accident, and some very interesting results have been 
obtained in course of the investigation. 








THE JOHN COCKERILL COMPANY. 
Tus company has issued its balance-sheet for the year 
ending June 30, 1895. The rough profits realised for 1894 5 
in the various divisions of the company’s operations are 
returned at 95,945/., to which the council of administration 


-is enabled to add 56,2997. for sundry accessory items of 


revenue, leaving a total primé facie profit for the year of 
152,2442. It should be remarked that in the accessory 
profit of 56,299/., a plus value derived from the realisation 
of 1600 sbares in the Dnieprovian South Russian Metal- 
lurgical Company, fi for 38,2581, while a profit of 
4171. was also realised from the sale of certain lands. The 
company gives its shareholders a dividend of 4/. per share 
for 1894-5. This dividend absorbed 60,000/., and it will 
be seen that this payment was ag ood dependent upon 
the profit obtained by the company from the realisation of 
real estate and securities. The fixed charges were 86761., 
and the general expenses of the year were 16,030/. The 
most serious items on the debit side of the balance-sheet 
were, however, 74187. for sundry liquidations ; that is, we 
take it, adjustments of ascertained losses, The council 
of administration also allowed last year no less than 
53,0067. for depreciation of premises and . The 
amount written off premises was 5439/., or 5 per cent. 
from the amount at which they stood in the books. The 
amount written off tools was 47,567/., or 10 per cent. from 
the amount at which they stood in thebooks. Asregards 





the property owned by the company, it should be observed 
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that premises, concessions, &c., stood in the balance-sheet 
at the close of June, 1895, at 111,359/. ; tools and utensils 
for 375,3291. ; and steamers, es, and tugs at 125,686/. 
In this latter total the John Cockerill steamer fi 

for 32,0007. The capital of the company, irrespective of 
its reserve, insurance, &c., funds, is 595,301., viz., shares, 
300,000/. ; obligations, 295,301/. As is well known, the 
company’s operations are widespread and extensive. As 
regards its collieries, the output of 1894-5 exhibited an 
increase of 6000 tons upon that of 1893-4, There was, also, 
an improvement of 2d. per ton in the average selling 
price, but, on the other hand, there was an increase of 
2d. per ton in the cost of production. This increase was 
principally attributable to additional drainage expenses 
incurred in 1894-5. The severity of the winter of 1894-5 
somewhat reduced the working of iron minerals in the 
Luxembourg; on the other hand, rather better prices 
were obtained for the minerals raised, and the profit 
realised exceeded that of 1893-4. The production of the 
company’s blast-furnaces fell off last year to the extent of 
about 12,000 tons. The general working of this division 
of the company’s operations was, however, not unsatisfac- 
tory. The company is about to bring into working an 
additional blast-furnace of large dimensions. The com- 
pany’s iron works do not appear to have yielded any profit 
in 1894-5. This was attributed to depression in current 
prices, especially in transactions upon export account, and 
to the increasing competition of steel in the manufacture 
of girders and plates. The production of steel ingots 
effected by the company last year was 112,000 tons, as 
compared with 117,000 tons in 1893-4. The company’s 
steel works realised, upon the whole, a satisfactory profit 
in 1894-5, having regard to the lower selling prices cur- 
rent for rails and a slackening in orders for artillery. The 
orders on hand for steel at the close of June were satisfac- 
tory, and better results are anticipated in the course of 
1895-6. The company’s foundries moved on satisfactorily 
in 1894-5, and they are assured work for some time upon 
favourable terms. The execution of certain viaducts upon 
foreign account has been completed, but not without some 
loss having been sustained. ‘[he company has not been 
so well supplied of late with orders for bridges, but it has 
been doing a considerable business in boilers. The com- 
pany’s mechanical construction establishments have con- 
tinued to profit from the development of the Ostend and 
Dover line of steamers. An order has just been received 
for a new mail steamer for this line, of the Marie Henriette 
type. Some good orders for river steamers have also 
been in course of execution by the company on Russian 
account. The administration expects to receive some 
satisfactory orders for cannon, as most of the European 
Governments appear to be contemplating changes in their 
light artillery. The company built 10 vessels last year in 
its naval works, while it also repaired 15 other vessels in 
its dry dock. The company’s investments in the Dniepro- 
vian South Russian Metallurgical Company, and in the 
Franco-Belgian Somorrostro Mines Company, were 
attended with satisfactory results. The orders in hand by 
the company in October, 1895, were valued at 428,000/. as 
compared with 436,000/. in October, 1894. The number 
of workpeople employed by the company sbood, at the 
close of June, at 8936, as compared with 9228 at the close 
cf June, 1894. The wages paid in 1894-5 amounted, how- 
ever, to 388,771/., as compared with 371,973/, in 1893-4, 
the average number of workpeople employed in 1894-5 
having been larger than in 1893-4. 





THE SANITARY WORKS OF BUENOS 
AYRES. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 14, Sir Benjamin 
Baker, K.C.M.G., the President, in the chair, a paper 
was read on ‘‘ The Sanitary Works of Buenos Ayres: 
Sewerage, Drainage, and Water Supply,” by the Hon. 
R. C. Parsons, M.A., M. Inst. C.E. 

The city of Buenos Ayres, situated on the western 
shore of the Rio de la Plata, where it is 30 miles in 
width, was described as being built upon a bank rising 
abruptly to a height of 60 ft. above the river. Above 
and below the city were extensive marshes, the soil of 
which was composed of running silt, whilst the bank upon 
which the city was constructed was of hard clay. The 
annual rainfall averaged 334 in., but the district was 
subject to violent storms, during which 4 in. of rain fre- 
quently fell in one hour, the wind attaining a velocity of 


100 miles. The water supply for the city, amounting to | P 


20,000,000 gallons per day, and drawn from the river 34 
miles above the city, although very turbid, was found, 
when filtered, to be in every way suited for domestic pur- 
poses. For the intake in the river a shaft was sunk, 
about 1000 yards from the shore, communicating with a 
tunnel 34 miles in length, of which the first mile was under 
the river bed, and which terminated at a point on the out- 
skirts of the city, where the water was pumped into 
settling ponds. These ponds, each intended for the treat- 
ment of 4,000,000 gallons per day, consisted of con- 
tinuous channels, 3100 ft. in length, through which the 
water flowed slowly, depositing during its transit a 
considerable quantity of the suspended alluvial matter. 
It then flowed on to sand filters, 2 ft. in thickness, and 
passed downwards into covered storage reservoirs con- 
structed beneath them. Subsequently the filtered 
water was pumped to a height of 162 ft, into a large ser- 
vice reservoir in a central position in the city. This 
reservoir consisted of a series of wrought-iron tanks, 
supported on cast-iron columns above the surface of the 
ground, the whole being inclosed in a building of elaborate 
architectural design, faced entirely with terra-cotta 
manufactured in England. The author gave a detailed 
description of the construction of this reservoir, and of the 
precautions adopted to prevent damage to the structure 
arising from the expansion and contraction of the iron- 





work, due to the great variations in temperature which 
occurred in Buenos Ayres. The tanks were arranged in 
three tiers, each tier supplying the ae zone of 
the city, according to their respective levels. ‘The capa- 
city of the entire reservoir was 15,888,000 gallons. In 
addition to the pressure resulting from the levels of these 
various tanks, arrangements were made by which the 
water could be pumped at a higher pressure direct into 
the mains whenever desirable. 

The water was distributed through the city by means 
of five main pipes, varying between 36 in. and 24 in. in 
diameter, from which branch pipes passed to each 
separate block of houses. A uniform arrangement of 
piping was repeated throughout the city, and a definite 
position assigned to each valve and hydrant. The internal 
services of both water supply and drainage were carried 
out in such a manner as to fulfil modern sanitary require- 
ments, 

The sewering of the town was on the combined prin- 
ciple, the collecting sewers being capable of discharging a 
rainfall of 14 in. per hour, which had been found amply 
sufficient to carry away the rain which fell during the 
heaviest storms. The sewers were ventilated by a pipe 
carried up the front of each house to a height of 6 ft. above 
the roof. This pipe was connected with the branch sewer 
immediately outside the syphon trap which cut off the 
sewer gas from the house. Air was admitted into the 
sewers by the gratings of the street manholes. The area 
of thecity was divided into separate drainage districts, 
in each of which the collecting sewers formed an indepen- 
dent system converging to the lowest point, and there 
communicating with the intercepting sewers. The capa- 
city of these latter was sufficient to carry off a rainfall of 
3 in. in 24 hours, the difference between this quantity and 
that conveyed by the collecting sewers during storms being 
removed by large conduits discharging directly into the 
river in front of the city. The sewage passed from the 
collecting sewers of each district to the intercepting sewer 
over a trough, the capacity of which was limited to the 
quantity to be conveyed by the latter, so that any larger 
quantity was forced to overflow into the storm-water 
conduits. The capacity of these troughs was regulated 
by means of a valve, and corresponded in each case with 
the discharge from the district, so that the quantity of 
storm water ne to the pumping station was reduced 
to a minimum. e conduits were for the most part 
14 ft. wide by 12ft. high, and the total quantity of water 
conveyed by them was about 9000 cubic feet per second. 
Over the greater area of the town the sewage found its 
way by gravitation into the intercepting sewers, pumping 
being resorted to only for the low districts near the river. 
In two of the smaller districts the sewage was lifted b 
steam pumps, but in the large one lying to the sout 
of the city an entirely different method was adopted, 
consisting of short pipe sewers, 6 in. and 9 in. in diameter, 
laid in shallow trenches, the rain water being entirely ex- 
cluded fromthem. Over this area the sewage was raised 
at seventeen points by means of pee! aes a actuated by 
hydraulic motors worked automatically from one central 
power station. The pressure employed was 750 lb. per 
square inch in the accumulator, and the pressure water 
was distributed to the motors through about 8 miles of 
hydraulic pressure piping varying between 6in. and 3 in. 
in diameter. The pumps, which were in duplicate, were 
placed in wells sunk beneath the roadway, and were started 
and stopped automatically by floats actuated by the rise and 
fall of the sewage. The pressure water was admitted into 
a ram placed in the centre of the plunger, the return stroke 
being performed by two small push-back rams, constantly 
open to the hydraulic pressure. The pumps were 30 in. 
in diameter, some being of 3 ft. and others of 4 ft. stroke. 
The area provided for in this portion of the scheme was 
about 1600 acres, and the ultimate population 200,000. 
In this district automatic self-closing manhole covers 
were adopted to exclude the floods which frequently inun- 
dated it. Self-acting valves were provided for flushing 
the sewers by water supplied from the mains. 

The sewage was discharged into the river 12 miles 
below the city, at a point where no trouble was caused 
by its being washed back. The outfall conduit, on leaving 
the city, passed beneath a tributary of the Rio de la 
Plata, 200 ft. in width, by an inverted syphon, consisting 
of three tubes of cast iron 5 ft. high by 2 fo, 3in. wide, 
embedded in concrete and supported on cylinder foun- 
dations sunk into the bed of the river. To avoid ob- 
structing the river during construction, these tubes were 
ut together inside large horizontal cylinders of wrought 
iron, which, after being built on shore, were floated out 
and sunk into position. The space between the casing 
and the tubes waa then filled with concrete, in which were 
embedded strong wrought-iron lattice girders with the 
object of giving sufficient strength to span the intervals 
of 50 ft. separating the cylinder foundations, and thus 
rendering the tubes independent of any support from 
the soft mud upon which they rested. The abutments 
of the syphon were aleo upon cylinder foundations, 
the body of the abutment being constructed within an 
annular cofferdam of 14-in. piling. As no solid founda- 
tions could be obtained for this work, reliance had to be 
placed upon the depth to which the cylinder foundations 
were sunk into the soft material of the river bed. To 
secure the fall necessury for discharging the sewage at 
the outfall, a pumping station was erected on the line of 
the conduit where the whole sewage was lifted « height 
of 43 fb. 

The paper was accompanied by Tables of the daily 
consumption of water for the last 21 years, and also of 
the comparative death-rates for the years preceding and 
of those following the inauguration of the sewerage works, 
which afforded conclusive evidence that the annual death- 
rate of the city had been reduced from 32 to 24 per thou- 
sand. Details of the cost of the works were given, and 
showed that about 24 millions sterling had been expended 





on the water supply, and 3 millions sterling on the sewer- 
age and drainage, equivalent to 5/. 10s, and 6/. respec- 
tively per head of population served. There was also 
appended a brief account of the political and financial 
vicissitudes to which the works had been subject since 
their inception in 1871, which prevented them from being 
completed until 20 years after their commencement, 





WATER-TUBE BOILERS. 
To THE Eprron OF ENGINEERING. 

Srr,—At the beginning of last December I made a voyage 
from Marseilles to Port Said on board one of the Mersage- 
ries Maritimes Company’s steamships, Ville de la Ciotat. 
The object of this —— was to make myself familiar with 
the working of Belleville boilers fitted on the above ship, 
and partly to see how far Mr. J. K. Robison’s statements 
about Belleville boilers, made in your esteemed journal a 
few weeks back, were correct. 

As water-tube boilers are attracting the attention of 
engineers at the present time, I thought it might be inter- 
esting to ng readers to have the result of my observa- 
tions on the Ville de la Ciotat. 

The Ville de la Ciotat, sister ship of the Australien, was 
built in 1892, and has made three round voyages to Aus- 
tralia every year. She has 20 boilers, placed in two 
separate groups ; there are six tube sections (elements) in 
each boiler, and 20 tubes in each section ; heating surface 
of boilers 23,070 square feet ; firegrate, 595.6 square feet ; 
working pressure of boilers, 240 lb, per square inch ; work- 
ing pressure of engines, 180 lb. _ square inch. The 
number of boilers worked during the voyage was 16, 

On starting, the boilers were filled with fresh water, this 
being the usual practice. 

During the raising of steam I heard hammering in the 
tubes, but the engineers took no notice of this, as they have 
never had any trouble with joints from this hammering. 
They did not open the blow-off cocks to assist circulation 
during the time they were raising steam. It took 1} hours 
to raise steam to working pressure. 

I did not notice any priming when starting the engine. 
The steam pressure was easily maintained when leaving 
and going into port by opening and closing the tube-box 
doors. The pressure at the engines was constant, and never 
rose above the limit point, even when the engines were not 
being worked. 

The Arab firemen I found were very rough andignorantin 
their work, the result being that the fires were not worked 
properly. European firemen, I am sure, will do consider- 
ably better in this department. Even with the Arabs’ rough 
work the boiler pressure was kept constant; with only 
— decrease when ——— 

he gas-mixer worked all the time; they consider it a 
very essential fitting. They used fresh water for extra 


|feed. Lime was mixed with the feed water in proportion of 


2 lb. of lime to 1 1b. of oil used nn The graduated 
feed valves were full open allthe time. The automatic feed 
regulators were found to be very satisfactory. The 
engineers have such confidence in them that the water- 
gauge glass cocks were shut all the time. The 16 boilers 
were fed by two ae of the Belleville system, which 
worked very regularly. Blowing off of boilers took place 
once every day, when cocks were opened for an interval of 
6 or 7 seconds, 

The chief engineer informed me that they have changed 
11 tubes during the three years’ work (this is 11 tubes out of 
2400). Five of them were leaking through the thread, five 
gave way in the weld, one was burnt on account of short 
— in a boiler, as a pin of the feed regulator had worked 
008e, 

The automatic blowing-off arrangement of the main 
separator worked well; this had never to be touched by 
hand. Tubes were cleaned outside in Port Said ; they always 
clean them by steam. Theinternal cleaning of tubes I did 
not see ; this operation takes place after 10 to 12 workin 
days. For this purpose they put a certain amount o 
caustic soda (6lb. or 7 lb. for each boiler) in the feed tanks 
two hours before entering post 3 when the engines are 
stopped, the water in the boilers is blown out, and the 
boilers are again filled up with fresh water, ready for 
starting. ! 

As to the ee of coal consumption, it is still an open 
one tome, I did not receive = proper data, so that I 
cannot make any statements. To come to aconclusion on 
this subject it requires to have careful experiments at sea, 
which we shall make on board the s.8. Kherson, I am 
in possession of data of experiments carried out on board 
the s.s, Petersbourg, sister ship to thes,s, Kherson, which 
is fitted with cylindrical boilers, so that I shall be able to 
compare the two, and hope to publish the results in your 
valuable paper. 

It follows from the above-mentioned facts about the 
working of the boilers of the Ville de la Ciotat, that my 
observations are not in accordance with the statements 
made by Mr. J. K. Robison in his paper. I am ata loss 
to explain this fact, the more so as the second engineer of 
the Ville de la Ciotat told me he held thesame position on 
the Australien ; he stated that the boilers were in every 
way as satisfactory as on board the Ville de la Ciotat. 

Engineer G. GRETCHIN, 
Second in Charge of Machinery of s.s. Kherson, 
of the Russian Volunteer Fleet. 

142, Rye-hill, Newcastle-on-Tyne, 

January 10, 1896. 





To THE Eprror or ENGINEERING. 

S1r,—The experiments of Mr, Yarrow, related in your 
last week’s issue, are of the highest interest, but the de- 
ductions which can be drawn from the observed effects, 
without fully investigating their causes, will just throw a 
little more trouble on the controversy of circulation in 
water-tube boilers. 

The most striking of the experiments is the one num- 
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bered 7 in Mr. Yarrow’s paper: circulation maintained 
downwards in the return pipe, notwithstanding the whole 


of the heat being applied to it. 


The photograph of the apparatus, Fig. 9, page 40, shows 
that in these extreme conditions heat only impinges on 
The annexed sketch represents 
The upper half of 


the lower half of the tube. 
how heads of water stand in this case. 


os 





TIO. 


En 
be 
Surrers 








4495 


the downcomer B is filled with a continuous liquid column, 
whilst the corresponding half of the branch Aegis filled 
with bubbles of steam alternating with water pistons. 
Motion is maintained by the difference of the heads 
H, H. 

This phenomenon can be produced, but with the peculiar 
conditions in arrangement of apparatus and starting of 
circulation realised by Mr. Yarrow. The downward flow 
in branch B will reverse if one or more burners be brought 
above the line X Y. The fact stated by Mr. Yarrow in 
his paper, that such extreme conditions cannot be realised 
at atmospheric pressure, is due to the different way in 
which the return tube was heated, as per Fig. 3, page 52. 
In experiment No. 6 the same phenomenon was Ane otha 
at atmospheric pressure with air and cold water, and Fig. 8, 

nage 40, shows that here inlet of air was applied to the 
looer part of the return branch. 

Turning again to experiment No. 7, I will add that the 
slightest cause diminishing the volume of steam generated 
in the lower part of the downcomer will stop the flow and 
reverse circulation. eed water, colder and heavier, will 
immediately rush in the branch, stop ebullition, and, 
when set up again, the motion will be upward. Ibiseven 
possible that the removal of the lagging, which protects 
the small receiver on Fig. 9, would be sufficient to upset 
matters. 

The conception and realisation of such an experiment is 
a most ingenious and skilful tour de force, but it has no 
analogy with what takes + in boilers, where tubes are 
heated their whole length, and where feed water or the 
inrush of cold air when firing trouble at any moment the 
thermic conditions of the steam generator. 

As regards experiment No. 1, I often heated both 
branches of a U-tube with quite different results—decrease 
in circulation, and geyser action in both legs when equally 
heated. I tried yesterday to carry on Mr, Yarrow’s 
experiment, but failed to maintain circulation, Probably 
this is due to the different mode of heating—my burners 
are nod so wide apart, and I cannot light them at intervals, 
one after the other, I am having my apparatus altered 
accordingly, in order to investigate the cause of the dis- 
crepancy. 

But whatever may be the special conditions under 
which these experiments can be carried out, they clearly 
demonstrate one very important point: steam bubbles 
always follow the stream of water in which they are 
generated, whatever be its direction ; they do not possess 
any entraining power, and the sole fact of their presence 
cannot set an upward motion in surrounding water. For 
this demonstration the engineering world is greatly 
indebted to Mr. Yarrow. 

Believe me, Sir, yours very truly, 
Cu. BELLENS, 
L’Administrateur Délegue. 
Soc‘eté Universelle des “mulseurs de Vapeur, 
111, Boulevard Magenta, Paris, January 13, 1896. 





To THE EprToR OF ENGINEERING. 

Srm,—We are very much indebted to Mr. Yarrow for 
the information he has given us as to the circulation in 
boilers of the ‘‘ Express” water-tube type. At the same 
time, the conclusions I have come to after reading the 
discussion on the subject, and also the accounts of his 
experiments, are somewhat different to his. 

In the first place, the object of the experiments is to 
prove that heating the down-tubes ancreases the circula- 
tion. Now taking the circulation in terms of the steam 
produced, this hardly appears to be the case. For instance, 
when the three burners were acting on the up-take tube 
with the model Fig. 4 of your last issue, the velocity of 
flow was 36 ft. per minute. With six burners, three on 
each tube, the steam produced should be double what it is 
with three, but the circulation is only 55 ft. per minute, 
not 72 ft. 

The experiment with Fig. 6, again, shows that the 
number of tubes which have ascending and descending 
currents in them is liable to vary according to the tem- 
perature of the fire, and as in practical onk this is liable 
to continual variation, and cannot be even depended on to 
be the same at all parts of the furnace, the circulation of 
the middle rows of tubes will be liable to continual varia- 
tion both in direction and intensity. This appears to me 
to be the most important point to consider in this form of 


boiler. It would seem that the circulation in the rows of 
tubes nearest the fire and those furthest away would be 
good, but not that in the rows between. : 

This would appear also to be borne out by the experience 
of Mr. F, Kadalitch, who writes in yours of November 29 
that it is “‘absolutely necessary” to clean out the tubes 
internally with a wire brush, This gentleman is scarcely 
likely as he libelling a boiler which he advocates, and it 
would, therefore, app2ar that the circulation is not suffi- 
cient to keep the tubes really clean. This may not be of 
extreme importance in torpedo destroyers, where great 
care can be taken in purifying the water and cleaning the 
boiler, but in anything like commercial work it would 
seem to be almost fatal. Anyhow, to me the question is 
not whether a boiler with no definite down-takes will 
work, but whether it will work better than where these 
are used. Now Mr. Thornycroft has, I believe, demon- 
strated that the tubes in a boiler with bent tubes and 
definite down-takes do not require cleaning out every six 
months, even when using muddy river water. 

So far as I see, no attempt has been made to actually 
measure the amount of circulation in a real boiler of the 
Yarrow type. Mr. Thornycroft has shown that it is over 
100 times the amount of steam produced, even when 
obstructed by a measuring weir in the type of boiler made 
by him. It would almost appear, however, that the 
circulation in the Yarrow boiler is hardly strong enough 
to be measured this way. : 

If not taking up too much space, might I suggest that 
the only question worth discussing is which type of boiler 
is best? We all know that Mr. Yarrow gets most excel- 
lent results, but the real question is simply whether a 
boiler without definite down-take tubes is better than one 


with, or not. 
Yours iy A 
F. STRICKLAND. 


Kingswear, Dartmouth, January 14, 1896. 





To THE EprTor or ENGINEERING. . 

Srz,—In reference to circulation in water-tube boilers, 
last year I had a 47-ft, launch built, and fitted with water- 
tube boiler, arranged so that several interesting experi- 
ments could be made, one of which consisted in dividing 
each tube in fore-and-aft direction (except short distance 
at bottom end) with a loose diaphragm ef hoop iron, 
slightly concave on the side next the fire. 

The tubes were arranged diagonally, with fire between, 
and all tubes plugged at bottom ends. The steam ascended 





the side of tube next fire and descended on off side of 
same tube quite regularly, but when raising steam after 
taking diaphragm out of tubes the action of the water in 
the tubes was spasmodic, blowing nearly all the water out 
of the tubes and shooting it high above the water level in 
steam receiver at intervals, 
I inclose sketch, which will make the circulation 
clearer. The steam ascending in the centre of the tube, 
on the concave side of diaphragm, leaves the surface of the 
tube more in contact with the water than when an internal 
tube is fitted, which I tried and also found satisfactory. 
The boiler gave so little trouble in the steam launch 
that another is being made with 1000 ft. of heating surface, 
and will be tested in a few weeks. 
Yours truly, 
Jno. Tuom, M.I.N.A. 

Central Chambers, 93, Hope-street, Glasgow, 

January 13, 1896, 





NORTH-EASTERN BRAKE EXPERI- 
MENTS. 

To THE EpIroR oF ENGINEERING. 
S1r,—Your correspondent “‘ Novoye Vremya,” page 62, 
has certainly made himself understood, though his 
manner in doing so is open to criticism. The “meaning” 
of *‘ Novoye Vremya” is clearly to be seen under head- 
ing “3,” in which he states “that as good a result could 
be obtained by the new auto-vacuum in a very much 
simpler way.” Here we have the root of the whole matter. 
Your correspondent desires to divert the subject from a 


THE 


Eastern Railway, at which two forms of the Westing- 
house brake were tested, to a more or less general 
attack upon both, and at the same time to bring forward 
what, in his opinion, are the merits of the vacuum brake. 
Tns . therefore, of writing under the cover of the 
North-Eastern brake trials, he should have headed his 
letter ‘* Westinghouse and Vacuum,” or ‘“‘ Vacuum v. 
Westinghouse.” 

My position in regard to the adoption of continuous 
brakes has always been, and is now, that of an impartial 
observer, and a strong advocate of the conditions laid 
down by the Board of Trade in August, 1877. 

With regard to the results obtained on the North- 
Eastern Railway, your correspondent does not call in 
question the facts recorded in ENGINEERING, nor does he 
point out any error in the report of Mr. Worsdell; he 
does not appear to call in question the fact that the 
quick-acting brake, as tried upon the North-Eastern, 
could save 100 yards at 60 miles an hour, but he speaks 
of such a result as “sinking down to small figures.” I 
ask, is 100 yards a small figure? Let us ‘‘cross swords” 
on the point, for Iam of opinion that in the case of a 
probable collision, 100 yards means Jife or death. Let 
**Novoye Vremya” disprove it if he dissents, 

Even taking his own figures (page 62), showing an 
advantage of 60 yards, I am of opinion that such a distance 
would be a sufficient reason to induce railway companies 
to adopt the quick-acting brake. 

Perhaps if your correspondent was once placed in the 
position of an engine-driver at a time of danger, or if he 
had examined the wrecks of as many railway accidents as 
I have, he would hold a very different opinion as to the 
value of 60 or 100 yards in a stopping distance. 

Your correspondent must know very little of the action 
of brakes when he says that by testing a ‘‘steam brake 
at Leicester ” the same results could be obtained as when 
riding at 80 miles an hour. Such an idea, to use his own 
word, is “‘twaddle.” In the first place, a steam brake is 
not a continuous brake, and the effect upon the train 
could not be ascertained. My statement is that when 
riding upon regular trains in America, fitted with the 

uick-acting brake, that at a speed of 80 miles an hour 
the brake took hold and commenced to reduce the speed 
instantly. There is no ‘‘blank cartridge” in the state- 
ment, it is ay the record of a fact which I witnessed 
when riding on the engines in 1893, 

Your correspondent states that ‘‘Mr. Stretton conve- 
niently overlooks ” that it is necessary to know what pro- 
portion of the train’s weight was submitted to its action. 
I do not overlook that point, for I have stated that the 
American trains with which I rode in nearly all cases 
were fitted with the brake on every wheel, that is 100 per 
cent., and in conclusion I think it would have been better 
if the North-Eastern train had been go fitted. 

Yours truly, 
Crement E. STRETTON. 

Saxe-Coburg House, Leicester, January 14, 1896. 





HIGH RAILWAY SPEEDS. 
To THe EprroRk oF ENGINEERING. 

Srr,—Every one, be he a railwayman or not, will pro- 
bably agree with Mr. J. O’B. Tandy, whose letter ap- 
peared on page 61 of ENGINEERING of the 10th inst,, when 
he declares impossible that the 10-wheeled Lake Shore 
and Michigan Southern engine can have attained any- 
thing like 97.2 miles an hour, such a speed requiring a 
horae-power beyond the capabilities of any engine. 
_ Why has then that speed been recorded? The answer 
is easy to find: defective timing, the times having been 
taken in minutes only. That such a blunder can have 
been made by ‘“‘ official timekeepers” seems rather 
strange; but it must not be uncommon in the States, as 
the Pennsylvania Railroad officials have followed the 
same course in timing their fast run to Atlantic City. 
The result is clearly shown by a perusal of the calcu- 
lated speeds ; they chop and change about in the most 
amusing way, dropping from 96 to 71.3, only to rise again 
to 97.2, this magnificent burst being followed by another 
drop—and that all between four consecutive stations ! 

Such a run is, of course, impossible, for, as speed can- 
not be changed instantaneously, if the averages are as 
above, the speed must have fallen off midway to some 
46 miles, unless the maximum of 96 miles could have 
been much exceeded at the beginning and the end of the 
stretch. Now, to increase again the speed from 46 to 
97.2 miles, within the short space of 5.35 miles, would 
have required for bare acceleration an average tractive 
force of nearly 4300 lb, over and above the train re- 
sistances ! 
Such figures speak enough by themselves to need no 
comment. Very probably the actual speed has varied 
but slightly, some 80 miles an hour having been main- 
tained for some 50 consecutive miles, and this perform- 
ance seems fine enough to dispense with all exaggeration. 

Yours truly, 

Ghent, January 14, 1896, F. Kge.xorr. 

[An analysis of the running of this train, giving exact 
epeeds, will be found on page 91.—Ev. E.] 





CaTALOGUE.—We have received from Messrs. John 
Abbot and Co., Limited, Gateshead, a copy of their new 
catalogue of brasswork, which contains illustrated de- 
scriptions of a very large variety of valves, lubricators, 
cocks, ship and engine brasswork generally. The cata- 
logue is bound in stiff boards, and is well printed. 





GooLe.—Efforts are to be made to develop a shipping 
trade between Goole and Amsterdam and Goole and 
Harlingen, in a to Hull. The screw steamers 
Kirkheaton and St. Kevin will make weekly trips from 
Goole to the ports in question, and it is expected that 











consideration of the recent brake trials upon the North- 





two additional steamers will also be running shortly. 
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EXPERIMENTS ON WIND PRESSURE. 
To THE Epitor oF ENGINEERING. 

Sir,— With regard to the publication in ENGINEER- 
ING of December 27, 1895, of the experiments by Mr. 
Irminger, I beg leave to remark, that I had no direct 
connection with them, but they were made partly on some- 
what similar principles to those formerly adopted by me, 
and for the sake of corroborating my formule and theories ; 
Mr. Irminger afterwards extended his careful and con- 
vincing experiments to bodies, buildings, &c. It was 
further mentioned in ENGINEERING that Mr. Phillips 
had already in 1885 pointed out the existence of rarefac- 
tion on the rear side of a surface exposed to a current of 
air ; but two years before this I had pointed out that the 
air propeller acted almost entirely by causing a rarefaction 
in front of its wings, and on account of this I suggested 
that the energy required to cause this rarefaction would 
be less than the energy required to cause a corresponding 
diminution in pressure or vacuum in front of revolving 
surfaces in water. The losses in the elastic air are, in 
fact, smaller than in an inelastic fluid, therefore the air 
propeller ought to be of greater efficiency than the water 
propeller. Actual experiments gave about the same re- 
sults for both propellers as regards efficiency. Further, 
I gave the formule to determine what part of the 
normal thrust on a surface resulted from the rarefaction 
on the rear side, and what part from the direct reac- 
tion. Several years after these formule were published 
in my own country, they were also published in 
England, and the results of the experiments with air 
propellers were brought before the British Associa- 
tion in 1888 by Dr. W. Anderson. The formule were 
also published in ENGINEERING of October 11, 1889, and 
one of the most important of these formule, which is 
in agreement with the later experiments, was'T = M v 
sin? a+ a, where T is the normal thrust, M the 
mass of air striking, v the velocity of the air, a the 
angle of incidence, a the rarefaction on the rear side of 
the surface. The manner in which I at first arrived at 
that formula was a very simple one. According to 
different trustworthy observers of the flight of swans, 
this bird obtains a horizontal speed velocity of about 
65 ft. per second, the up and down speed of the points 
of effort of its wings is one-tenth of that, or about 6.5 ft. 
per second, thus giving an angle of incidence of about 
6 deg., the wing area is 7.3 square feet, its weight 25 lb.; 
from these data it is easy to find the reaction of the air 
from the underside of the wings ; the resultant wind from 
the horizontal and vertical speed of the point of effort of 
the wing being 66 ft. per second, the mass M of the air 


striking will be y 23 © 


acceleration of gravity and 7 the weight of 1 cubic foot 
of air, or about ,', lb.; the component of the resultant 
wind normally to the wing is 66 sin 6 deg.; the whole 
Re 3 X 66 
reaction is, therefore, y - 


7.3 x (66)? sin? 6 deg. 


sin 6 deg.; where g is the 


sin 6 deg. x 66 sin 


6 deg. = or Mv sin? a; the value 
of this expression is 0.88, thus showing that the reaction 
from the underside of the wing is only 0.88 lb. But the 

hrust delivered during a downstroke must be consider- 
ably in excess of the weight of the bird, or else it would 
fall below the horizontal level of flight during the up- 
stroke of the wing; besides this the horizontal resistance 
must beovercome. Taking these matters into considera- 
tion, the thrust during a downstroke must approach 
something like 40 lb., from which it is seen that the part 
of the thrust obtained from the direct reaction of the air 
only amounts to something about 2.2 per cent., whereas 
the rarefaction on the top or suction side of the win 
causes 97.8 per cent. of the thrust; a close-hauled sai 
acts in a similar manner to the wing of a bird, as shown in 
the article of October 11, 1889, above referred to. On ac- 
count of some printer’s errors in the said article (afterwards 
corrected) Mr. Phillips attacked me also, and especially 
because he did not attribute the same importance to the 
rarefaction as I did, but finally we agreed. 

_How people have managed to explain the action of a 
bird’s wing, or the action of the sails of asailing ship, with- 
out taking the rarefaction into consideration, is somewhat 
wonderful, because to lift and move the body of a bird, or 
to overcome the water resistance of a sailing ship, a mo- 
mentum is required, and the rarefaction is just the means 
to drag the air, or divert it from its previous course, 
towards the bodies to be moved, and in the opposite direc- 
tion to them. The manner in which the rarefaction is 
created by the suction of the air passing the front edge of 
the surface, and how it is augmented by the action of centri- 
fugal force, when the surfaces revolve, was all explained 
in former letters ; also in a letter dated November 29, 1889, 
the formula for calculating the proportions of an air 
propeller was given. It wasa practical error on my part 
to propose the air propeller for driving ships, on account 
of its size, the diameter required being about six times 
that of a water propeller for the same thrust and the same 
power ; but, on the other hand, there is something fascinat- 
ing in the fact that the air propeller utilises the natural 
wind power when fitted on a ship, and its theoretical 
importance has been great. The comparatively small 
area required for an air propeller to give the same thrust 
as a water — shows that its size is only in very 
small degree dependent on the relation between the 
specific densities of air and water, which indirectly 
proves that both work by means of suction; in 
fact, both class of propellers acb as pumps, and the 
air propeller has really been the key to the theory of 
propulsion ; the same lesson can, however, be taught by 
Nature. For example ; The wing area of a swan is onl 
about 38 times that of thearea of its webbed feet, pe thor 
only the water resistance of the body is overcome, whereas 
the wings must overcome a nearly equivalent horizontal 





resistance, at a 12 times greater speed, and besides this 
yield a thrust considerably in excess of the weight of the 
bird as already mentioned. In the celebrated ‘“ Manual 
of Naval Architecture,” by Sir W. H. White, undoubtedly 
the best book of its kind, its author in his treat- 
ment of gails confines himself to criticising the different 
theories, and complains of this matter not having 
been sufficiently investigated. The statical treatment 
of sails is given with his usual clearness in description, 
but the dynamical treatment is not even entered upon, 
and how could it be done, remembering that sometimes 
95 per cent. of the thrust of a close-hauled sail is derived 
from the rarefaction, which is just the means to put the 
air in motion, 

When speaking of the air propeller, one’s thought is 
naturally led to Mr. Maxim’s flying machine, which is a 
perfect masterpiece as regards the engines and boiler, but 
hie — are scarcely correct in shape. Through the 
kindness of Mr, Maxim I was permitted to examine his 
machine, and observed that he had generated the surface 
of his propellers round the axis of the propeller shafo ; 
but it is, perhaps, better to generate in the following 
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manner : Suppose a to be the axis of the propeller shaft, 
and d a line of proper curvature in plane with it, then 
the surface of the propeller should be generated by a 
generatrix of proper curvature moving on d as the direc- 
trix ; the surface being generated in this manner, it will 
have no curvature in the wrong direction, and thus re- 
semble more the wing of a bird. From the experiments 
of Mr. Maxim, the efficiency of his propellers, at about 
40 miles per hour, seems to be about equal to that of water 
propellers, but it ought to be a little higher. They are, 
however, correct in that they are broadest near the cir- 
cumference. 
‘ Yours respectfully, 
Holsteinsgade 31, Copenhagen, H. C. Voer. 





To THE EpiroR oF ENGINEERING. 

Sir,—In your journal of December 27, 1895, you have 
been so kind as to publish an abstract of my paper regard- 
ing ‘* wind pressure,” which gives me occasion to beg you 
to give me room for the following remarks. 

Permit me first to point out a printer’s error in the 
Table, where the different formule are written, and where 
the columns for short and long planes have been inter- 
changed, which will be seen from the first two Tables ; it 
will then appear that the results from my experiments 
with short planes resemble the results from Rayleigh and 
Gerlach’s formula very closely. 

You write “that when the plate was placed parallel 
to the wind a negative pressure was indicated. It seems 
questionable if this really represents the actual facts ” 
.. .» and further on, speaking of Pitot’s tube, *‘ though 
the conditions are not identical with those in Mr. Irmin- 
ger’s experiments, yet some action of the same kind may 
occur which would have the effect of shifting the zero as 
suggested,” and you give me the advice to try experiments 
with the two holes exactly equal ‘‘to render the results 
less open to suspicion.” 

With regard to the Pitot’s tubes, concerning which you 
remark that the conditions are not identical, this is quite 
correct, for my pipes do not go through the inner side of 
the planes, otherwise the result would have been different, 
as I immediately observed. I measure the pressure of the 
air in the same manner as is always used with gas pipes, 
&c., showing the exact pressure on the water gauge with- 
out any foreign influence, and independent of the velocity 
of the gas ; the only precaution is, that the pipe leading 
from the gauge does not pass the inner side of the main 
Pipe, the diameter of the hole makes no difference. 

may add that during my experiments I have tried 
holes of different sizes and found thesame results, but the 
holes were not of the same size in the wooden tube and 
in the planes, &c. Following your advice, I have now 
made a new series of experiments with the same apparatus, 
but with both holes of equal size, and planes, cylinders, 
and spheres were tried, but with completely the same re- 
sult as mentioned in my paper. In fact, it did not alter 
the results the least if the holes varied from ;'’; in. to } in. 
If this will help to show the correctness of the zero point, 
the endeavours have not been in vain, 

That these suctions on planes parallel to the wind 
really exist is demonstrated by experiments mentioned 
in my original paper to the Institution of Civil Engineers, 
and I beg leave to refer to the matter again, as ib perhaps 
may be of interest to some of your readers: 

‘* By this is explained an interesting phenomenon. The 
apparatus for this, which is of French origin, consists of a 
wooden ball, about 2in, in diameter, and asmall hemispheric 
bowl fitting the ball, which in the middle has a hole with an 
india-rubber hose. If one lays the bowl to the ball and 
blows through the pipe, the ball will be pressed against 
the bowl and can be lifted up. The reason is there that a 
rarefaction of the air is produced in the space between 
the two bodies, as the air sweeps past the surfaces parallel 
thereto. The same experiment can be made by laying one 
plane above another, and blowing through a pipe placed 
vertically through one of the planes, The same effect is 
thereby obtained, as when one sucks through the pipe. 
If one blows strongly, the plane will be sucked up, even 
when it is removed to some distance from the other plane. 
The same experiment can be made still more simply by 
holding two pieces of paper vertically somewhat apart 











from each other, and blowing down between them; they 
will then be sucked together. If one blows strongly they 
will be sucked together so violently that they completely 
close, and stop the wind for a moment ; they will then on 
account of the pressure recede from each other again, and 
so on, and thereby cause the ‘ smacking’ sound which is 
perceived when clothes, &c., flap in the wind, and which is 
due to alternate condensations and rarefactions.” _ 

On the cylinder and sphere were found rarefactions on 
parts of the wind side, and that this indeed surprising 
result is so was also illustrated by other experiments : 

**One can convince oneself that such a suction really 
takes place by suspending a small cylinder—for instance, 
5 in, in diameter—with an arched lid from one of the ends 
of an arm of a lever, and counterbalance it. If one blows 
horizontally over the lid, then the cylinder will be lifted 
up with a velocity which corresponds to the strength of 
the wind. Even if the bell is sunk in water, like a gas- 
holder, it will be lifted aloft, and the pressure inside 
diminished. In the same manner a light ball (for in- 
stance, an india-rubber, or celluloid, ball) will keep float- 
ing in a strong vertical air current. If the ball approaches 
the outer side of the current, it will constantly strive to 
come into it, and is thereby prevented from falling down, 
At the Chicago Exhibition there were shown such balls 
of 15 in. diameter. I have also in several cases extended 
my experiments on larger bodies with exactly the same 
results, 

‘‘With water instead of air, the well-known fountains 
are produced, which work in-exactly the same manner. — 

‘““A well-known experiment is also explained by this 
suction. If an egg is placed in a glass which it fita, and 
in such a manner that only the smaller part reaches up 
above the glare, then the egg will be lifted straight up, 
when one blows in on it horizontally. There is often an 
opportunity to make another experiment, namely, with 
an umbrella in a strong wind. If the shaft be held ver- 
tically, then the umbrella will be lifted straight up into 
the air, and if the gust of wind is strong, the suction 
may cause it to ‘turn inside out.’ If it slips out of the 
hand, the umbrella will fly some distance up into tke air, 
even if the wind blows from straight in front.” 

I an, Sir, yours truly, 
IRMINGER. 

Copenhagen, January 11, 1896. 





COMPETITIVE SCHEMES. 
To THE EpItoR oF ENGINEERING. 

S1r,—I read with much interest the able article on this 
subject in your issue of the 28th ult., and expected it 
would give rise to a considerable correspondence, as ib is 
one of vital importance to a large section of the commu- 
“= both lay and professional, 

he system obtaining, as referring to engineering 
schemes, is, without doubt, a bad one. The premium 
generally falls to the man who has a knack of making 
clever drawings, well coloured to catch the eye, or who 
has little conscience in making his estimate, or more 
often has a combination of these qualities. 

I will admit it is not easy to find a satisfactory alterna- 
tive under existing conditions. One, however, which 
occurs to me is that the leading engineers should in all 
cases couple the names of their assistants who have super- 
intendence of work with their own, and so allow them to 
gee before the world, and their names become known, 

he Institution of Civil Engineers might be induced to 
supply to local authorities, or other bodies requiring pro- 
fessional assistance, lists of such members who are pre- 
pared to undertake work on their own account, whose 
names have been so coupled with those of their chiefs, 
giving a brief summary of their experience and their 
qualifications. 

To choose a capable man from such a list would be less 
difficult than to select the best scheme from a large num- 
ber sent in competition, even the best probably being 
very far from as good as would be laid out by a conscien- 
tious man who knew that he would be paid for thoroughly 
investigating the matter. 

Competitions on architectural designs rest on a different 
basis, as these are largely dependent on individual taste, 
whereas engineering work depends upon facts and honesty, 
and competition does not tend to ascertain the one or 


establish the other. 
Yours faithfully, 


Westminster, January 11, 1896. M.I1.C.E. 





THE STRENGTH OF SHORT BOILERS, 
To THE EpiToR OF ENGINEERING. 

Sir,—I frankly admit that you have allowed me every 
opportunity and ample space to state my arguments in 
favour of the “‘ factor of end resistance.” 

For this I have to thank you, and all that I would like 
to add is that if I have failed to convince any engineer 
that a factor which balanced a pressure of 240 lb. in one 
case and 480 lb. in another case, is nob a small negligible 
quantity, I must have handled a very strong case very 
badly indeed. 

I am, yours truly, 
J.C. SPENCE, 
56, —_——— Within, London, E.C., 
anuary 11, 1896. 





A CENTURY OF BOILERMAKING. 
To THE Kpitor oF ENGINEERING. 

Sir,—In a paper prepared for the Netherlands Insti- 
tution of Civil Engineers, a copy of which will reach you 
by book post, I gave statistics of the results of 172 experi- 
mental boiler trials, beginning with James Watt’s wagon 
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boilers, and concluding with the water-tube boilers now 
so much in public favour, 
Nos, 1 and 2... Wagon boilers. 


No. 3 .... Cylindrical boiler. 
Nos, 4-7 Cylindrical boilers with heaters. 
ss 8-17 Elephant boilers, 
», 18-30 Cornish boilers, 
» SL4i Lancasbire boilers. 
»» 42-49 Tubular land boilers. 


50-53 ... Idem with forced draught. 


» 64-56 Combined tubular and Lanca- 
shire boilers. 

» 57-59 ... Marine flue boilers. 

,, 60-68 ... Marine tubular boilers. 

., 69-96... Transportable engine boilers. 

» 97-105 Locomotive boilers. 


», 106-109 Torpedo-boat (locomotive) boiler. 
», 110-118 ... Water-tube boilers, de Nasyer and 


Co. 
» 119-129 .... Water-tube boilers, Steinmiiller. 


»» 180-152a... am . Babcock and 
Wilcox. 

», 163-172 ... Water-tube boilers, different 
systems. 


All these experimental results are taken from reliable 
sources of information, specially mentioned for each case. 

The arithmetical check termed the ‘* Dutch equa- 
tion” by your correspondent Mr. Bryan Donkin, is 
applied to each of the results, and it may thus be seen at 
a glance how far the data are reliable. 

For some kinds of boilers, the Cornish and Lanca- 
shire, the transportable and the water-tube boilers, 
graphical Tables are given in which the progressive num- 
bers along the horizontal lines mark the production of 
steam per unit of grate surface. Vertical lines mark the 
production of steam per pound of coal, showing the effi- 
ciency of the combustible. Other vertical lines mark the 
production of steam per unit of heating surface, and show 
the efficiency of the boiler. 

Combustible efficiency and boiler efficiency are two 
different things. A boiler giving plenty of steam per unit 
of heating surface may be very wasteful in combustible, 
and, vice versa, a boiler with high efficiency of combustible 
may have a low production of steam per unit of heating 
eurface. Ividently the best boiler is that in which the 
efficiency of the heating surface and the efficiency of the 
combustible are both satisfactory. Numerous examples 
in the statistics will be found where both these conditions 
are quite well fulfilled. 

The careful perusal of these results will show that even 
such a very able experimentator as General Morin of 
Francs has given figures which, checked by the Dutch 
equation, prove not to be correct. Only in some of the 
results the check gives entire satisfaction. So I may 
hope that the necessity of the said check will no longer be 
a matter of discussion between your correspondents, 

The check has been said to be a truism, but a good 
check on arithmetical operations is always founded on a 
truism, and so I may answer, ‘‘ Thank you for nothing.” 
I have invited Mr. Muserling to translate these statistics 
for your valuable journal if the necessary space will be 
allotted for it. There can be no doubt that they will 
highly interest many of your readers. 

Yours truly, 

Delft, January 8, 1896. A. Huet. 

_ [The paper which Mr. Huet has sent us contains a very 
interesting summary of 172 experiments, and we shall be 
en to find room for a translation of it in our pages.— 
ip. E 





EXCURSION STEAMERS AND THE 
BOARD OF TRADE. 
To THe Eprtor oF ENGINEERING. 
Sir,—Every one who has occasion to travel by the 
excursion steamers which ply in such numbers on the 
Thames and the Clyde, or our other great mercantile 
waterways, must at times be struck by the thought of the 








terrible loss of life which would almost certainly occur in 


machinery of steamships carrying passengers,” issued by 
the Board of Trade, and printed in 1893 : 

‘16. An efficient and water-tight engine-room and 
stokehold bulkhead, as well as a collision water-tight 
bulkhead and an after water-tight compartment to cover 
the stern tube of the screw shaft, should be fitted in all 
seagoing steamers, both new and old.” : 

Under the heading, ‘‘ Boats and Life-Saving Appli- 
ances” (clauses 28 to 40), the following regulations are 
given with regard to excursion steamers : 

‘*Rules for steamships carrying passengers on short 
excursions or pleasure trips to sea or in estuaries or 
mouths of rivers during daylight. 

‘*(a). Ships of this class shall carry at least two boats of 

Section (A) or Section (B) or Section (C), placed under 
davits, with proper appliances for getting them into the 
water. 
‘*(b). They shall also carry other boats, approved 
buoyant apparatus and (or) approved life-belts sufficient 
(with the boats required by paragraph (a)) to keep afloat 
all the persons on board the ship. ; 

‘*(c), At least four approved lifebuoys shall be carried.” 

Further, ‘‘ When ships of any class are divided into 
efficient water-tight compartments to the satisfaction of 
the Board of Trade, they shall only be required to carry 
additional boats, rafts, and other life-saving appliances of 
one-half the capacity required by these rules.” 

In the regulations published in 1894 and 1895, however, 
the following limitation is added to the preceding regu- 
lation: ‘* but the exemption shall not extend to life-jackets 
or similar approved articles of equal buoyancy suitable to 
be worn on the person.” 

As the qualification ‘‘ seagoing steamers,” in the extract 
from clause 16 quoted above, can hardly apply to excur- 
sion steamers, it would appear that at present there is no 
statutory obligation to fit even collision bulkheads in 
these vessels. 

Further, the alteration made in the ‘exemption ” clause 
in 1894, by obliging the shipowner to provide practically 
the same life-saving appliances whether his vessel is effi- 
ciently subdivided or not, deprives him of any slight 
direct financial inducement which may have previously 
existed to go to the expense of a more or less complete 
system of bulkhead subdivision. 

In the case of seagoing steamers the exemption clause, 
by reducing the number of additional boats which are 
required, still offers a certain inducement towards a com- 
plete system of bulkhead subdivision; and in the case of 
these steamers the tendency towards a more complete 
system of subdivision appears to be slowly gaining ground. 
It will be interesting to examine if a similar tendency is 
shown on the part of the owners of excursion steamers, 

Daring the winter of 1892-3 and 1894 5 several paddle 
steamers were designed to take advantage of the exemp- 
tion clause which had not then been altered. The 
arrangement of the bulkheads of one of these vessels is 
indicated by Fig. 1, and it will be noticed that this vessel 
has the lower saloons subdivided by the water-tight bulk- 
heads (a) and (c), in which are horizontal sliding water- 
tight doors worked by gearing from the main deck. These 
vessels were contidered by the officers of the Board of 
trade to be efficiently subdivided, and were accordingly 
obliged to carry additional life-saving appliances of only 
one-half the capacity otherwise required. 

During the winter of 1894-5, there were built, and at 
the present time there are building, steamers of the same 
class, and in at least one case for the same owners, in 
which the bulkheads (a) and (c) have been omitted. 

From the extracts quoted above from the regulations of 
the Board of Trade it would appear that in the minds of 
the responsible officers of the department there is con- 
siderable lack of faith in the efficiency of bulkhead sub- 
division, as at present fitted, to keep vessels of this class 
afloat when damaged. The action of the owners also in 
dispensing with the bulkheads (a) and (c) in recently 
constructed vessels would seem to indicate that their 
faith in bulkhead subdivision is no stronger. Yet there 
can be no doubt that a vessel subdivided as shown by 
Fig. 1 will float in smooth water with at least one com- 
partment, and in most cages two adjacent compartments, 
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the event of one of these steamers crowded with passen- 
gers, of whom a considerable percentage are often women 
or children, being damaged by collision or otherwise to 
such an extent as to be unable to float. Most of your 
readers will have a distinct recollection of the disastrous 
collision in the Thames between the Princess Alice and 
the Bywell Castle. In the last few years beyond ques: 
tion great improvements have been nade in the construc- 
tion of our excursion steamers, such as the employment 
of partial steel decks, steel wingwa‘es, and stee] deck- 
houses and superstructures, instead of light wcoden erec- 
tions, as well as the introduction of web frames in the 
machinery spaces, and especially the introduction of 
water-tight bulkheads. For all these improvements, it 
must, I think, be allowed that the Marine Department 
of the Board of Trade is entitled to a certain share of the 
credit, but for the last two years there would seem to 
have been almost a retrograde movement by the depart- 
ment. 
It will probably be admitted that the most serious risk 
to which the passengers on such vessels are exposed is 
that of the vessel sinking after collision; perhaps the next 
in importance is of stranding during foggy weather. 

The following is an extract from the ** Regulations and 


suggestiors as to the survey of hull, equipments, and 
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in communication with the sea, provided, of course, the 
bulkheads are strong enough, and provided the water-tight 
doors (a), (b), and (c) are closed. 

The essential point, therefore, is the water-tight door, 
and it is unfortunately evident that in the event of a 
serious collision in the compartments adjacent in the bulk- 
heads (a), (b), or (c) the damage to the comparatively 
light plating of these vessels would be so great that the 
compartments on either side of the bulkhead would be 
filled before any one had found the key for removing the 
me plate which covers the spindle of the water-tight 

oor. 
The bulkheads (a), (4), and (c), as at present fitted, 
would appear, therefore, to be a useless incumbrance, but 
it is to be hoped that the enterprise of the shipowner, 
whether encouraged by the Board of Trade or not, will 
a allow the matter to rest in this unsatisfactory con- 
ition. 

In the larger classes of excursion steamers, say 260 fb. 
and over in length, it might, in some cases, be practicable 
to dispense with the door in bulkheads (a) and (c) alto- 
gether, and to provide a separate stairway to the compart- 
ments on either side of the bulkheads. In the smailer 
Classes, from 200 ft. to 240 ft. in length, to which Fig. 1 
more particularly applies, the water-tight door is a neces- 
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sity ; but there is no question that when the shipowner 
asks for it, and offers to pay for it, a door will be devised 
such that it is under the control of some responsible 
officer of the ship, and is capable of being closed by him 
almost instantaneously. With regard tothe door in bulk- 
head (b) between the engine-room and after stokehold, it 
is a question for the owner and his superintendent en- 
gineer to decide whether this door could not be dispensed 
with altogether, the only access to the stokeholds being 
then from the main deck. With regard to the life-saving 
appliances, in the form of boats, life-jackets, and buoyant 
seats with which excursion steamers are provided, in 
accordance with the Board of Trade regulations quoted 
above, they are all, no doubt, capable of saving life in the 
event of the vessel foundering. But in view of the panio 
amongst the passengers, which would certainly follow any 
serious accident, it is certain that only a small percentage 
of the passengers in a crowded steamer could avail them- 
themselves of such means of escape. When the shipowner, 
with the assistance of the shipbuilder, can show that his 
vessel can be kept afloat after sustaining serious damage, 
he will have good grounds for maintaining that the greater 
part of the life-saving appliances now provided are useless 
and unnecessary. 
I am, Sir, your obedient servant, 
W. Davin ARCHER. 





RECEIVER AND CONDENSER DROP. 
To THE EprTog oF ENGINEERING. 

Srr,—Receiver steam is like a Merry Andrew in a 
farce; the part colours the piece yet it kee ogg | in 
a small cycle apparently unconnected with the plot. You 
are discussing a point in the stage-craft or anticipating 
the dénoucment ; the Merry Andrew cries ‘‘ Here we are 
again!” and, despite your experience and but newly- 
uttered vow that you are not to be tricked, your atten- 
tion is diverted and the logical chain takes a serious kink, 
the result whereof will appear in the end. 

I stand by the paper; and your remarks, explanatory 
and otherwise so far as I am concerned, merely show the 
necessity for cone the points home, Your action is 
perfectly fair, and, I believe, honest; but I may be ex- 
cused for thinking that the form it has assumed is much 
more likely to accelerate the ultimate demolition of the 
ancient superstition that drop dries steam than to raise 
it from its present low estate to the rank of an ascertained 
scientific fact. For the rest I believe and regret that you 
have put on record a hasty judgment, which alike in the 
interests of truth and justice to me, must sooner or later 
be recalled. 

You admit that you follow me round the cycle as far as 
the determination of the state of the working steam imme- 
diately after release (say in No, 1 cylinder), Here you 
are distracted by the pranks of the Merry Andrew, and 
incontinently hark back astep to the steam state before 
release. You then transform the internal energy before 
release to the same quantity of internal energy at the 
temperature and pressure of the receiver. ‘lhe total 
energy exhausted by No. 1 you find by simply adding to 
the last amount the pv due to the corresponding steam 
state; and (neglecting as I do a small dissipative loss) 
the total energy admitted to No. 2 is set down as the 
same sum. Now, notwithstanding your declaration to 
the contrary, this transformation cannot be correctly ap- 
plied to the working steam alone, because that would de- 
mand expansion into vacuo, whereas in the case before 
us the expansion is made into a region at constant pree- 
sure; nor on the other hand can it be correctly applied to 
the working steam as part of the working and play steam 
taken together, unless the internal energy of the play 
steam be ascertained and accounted for before and after 
the expansion, and this you have not done. The conse- 
quence is that in the temperature and pressure descent 
from release in No. 1 you obtain a rising steam 
fraction combined with a rising latent heat which 
in the nature of such things pretty well balance 
the falling water heat. Finally, and still consequently, 
you achieve the remarkable result that the total 
exhaust energy of No. 1 (which is the same with the total 
admission energy of No. 2) is, if anything, a little greater 
than the total exhaust energy of No. 1 had there been no 
drop at all. This means thermodynamically that your 
‘* aparabatic ” transformation has knocked the first law 
into a cocked hat. What does it mean on the indicator 
diagram? Simply that your back pressure line in No. 1 
is not by any means where it ought to be. The real indi- 
cator diagram has a square toe: your diagram has practi- 
cally the same expansion curve, but the toe is pointed 
or even slightly looped. Thus you defraud No. 1 to the 
credit of No. 2; No. 2 is in turn defrauded to the credit 
of No. 3, and so forth. No wonder we should differ to 
the extent of 15 per cent. or so. In fact, the difference 
can be made any percentage you like by changing the 
amount of drop allowed. 

If your immediate object was the elucidation of the 
main facts about drop, then in electing to discuss the lass 
example given in the paper you made, I think, rather an 
unhappy choice. That example was designed primarily 
as an illustration of a fairly good arrangement of drops 
made by help of the practical rule given in the early part 
of my paper. This rule, by the way, you have obscured 
with some wholly irrelevant observations about crank 
sequence ; but meanwhile I proceed. None of the drops 
is pg og J excessive ; and, indeed, I have shown 
that the loss due to drops reckoned as against complete 
and continuous expansion from cut-off in No. 1 to release 
in No. 4 is probably about 14 per cent. This is, of course, 
an exceptionally good casel; and it is further to be borna 
in mind, as I have likewise shown, that strictly speaking 
there is no logs, but, on the contrary, a gain (reckoning 
by brake efficiency) due to well-arranged drops. In 
examining this, as it were, ideal practical example yoa 
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have therefore escaped the task of dealing with a good 
hard case of excessive drop—as I think unfortunately 
for you. 

Allow me to remedy this state of affairs. Take the 
quadruple already so much in evidence, and alter by 
abolishing expansion ; that much and no more. At first 
sight the idea of working a multiple-expansion receiver 
engine with steam full stroke in all the cylinders may 
seem queer to some, but many of us have seen things not 
very much different. The arrangement is, of course, nob 
to be commended, but that is beside the point. If you 
will kindly work out this problem with me, there is every 
chance that we shall speedily arrive at a definite issue. 
To avoid complexity and obscurity, let us assume, as 
heretofore, that the admission and exhaust lines are 
straight, i.¢., assume large receivers. 

In my notation we are given : 


P = pz = 266. 
Ps = Ps = 112. 
05 = Pp = 48. 
p7 = pg = 14, 
Do = 2, 


Then ‘ 
5 = Li + ps ty /I+hy—- he} 
ey =p, {alls +75 us|) + hy ~ he}. 
&e. 
WwW, = L, + hy — rg L, - hy 
We = #3 Ly + hy — 255 — hs, 
&e. 
The results are as follow : 
«, = 1 (given) admission No. 1. 
v3 = .9682 first receiver. W, = 49.3 
wv; = .9386 second ,, o9= 48.5 
v, = .9106 third —,, W,= 488 
wy = .8858 condenser. W;= 561 
W = 202.7 


With condenser drop of 41b. but no receiver drop we 
should have found W = 2981. The difference due to 
receiver drops is, therefore, about 32 per cent. of this 
amount. You will observe that in each case drop acts to 
wet the steam. Thus in No. 1 the steam fraction at and 
before release is 1; after release, .9682; and soon. How 
far you were at sea with your estimate of 16.7 per cent. 
loss due to drops in the former example is now evident ; 
for in that case the drops were comparatively insignificant, 
whereas in the present instance they are absolutely the 
worst possible, and the loss is, after all, only 32 per cent. 

It is worthy of remark that the last example shows how 
with a given range of pressure every accession to the 
number of cylinders in series makes the engine more inde- 
pendent of cut-off gear and less sensitive to the effects of 
ill-arranged and excessive drops. Thus, to drive the 
idea to an extreme, the efficiency of an engine made up 
of an infinite number of cylinders in series all carrying 
steam full stroke isthe same with that of a corresponding 
engine having only one cylinder expanding over the whole 
range or two or more cylinders with no receiver drop. 
Wall action is ignored : for the first case it would vanish 
at the limit ; but in the second it would be severe. This 
consideration strengthens rather than weakens the point 
here made. : ‘ 

Proceeding from, say, a quadruple in the other direc- 
tion, and altogether apart or rather beyond the question 
of wall action, the difference in sensitiveness to the effects 
of drop and dependence on cut-off gear between that — 
and say a ‘‘ high-pressure” compound working on the 
same range is very striking. Take a compound carrying 
steam full stroke in each cylinder to correspond with the 
quadruple just discussed in that particular and also in 
point of initial and terminal pressures. Denote the initial, 
receiver and condenser pressures respectively by p1, Ps, 
and py; and let the notation generally be similar to that 
already employed. Then fixing the receiver pressure at 
43 lb. per square inch absolute, 


Pi = 265, ps = 48, py = 2. 
The results are as follow : 
1 (given) 


a 


x; = .9670 receiver W, = 71.5 
ay = .9444 condenser W, = 71.0 
W =142.5 


As before, unbroken expansion gives W = 298.1, The 
loss by drop is therefore in this instance about 52 per 
cent. of that amount. 

I should like to say here that I hold drop in general to 
wet steam, meaning thereby drop of the kind and extent 
familiar in engineering practice. WhenI wrote my paper 
I was aware that a very excessive drop from dry steam 
into a condenser with a good vacuum might produce a 
slight superheating effect. As this, however, could only 
occur in very extraordinary circumstances, I refrained 
from mentioning the fact; and I make this passing re- 
mark merely in case you should in your further researches 
hit upon the point and bring me forthwith to judgment. 

The cycle before us embraces an irreversible operation 
or what I have called an energy slip. In the nature of 
things the corresponding temperature-entropy diagram 
cannot close; and as a matter of fact the length of the 
closing line or entropy overlap (multiplied by the corre- 
sponding temperature) is the measure of the energy slip. 
— own figures show a non-closed diagram. Why deny 
& fact? 

At least one feature of the graphical process you have 
devised is new; and saved from the fatal flaw to which 
I have already directed your attention, it works very 
satisfactorily in my hands. The method, however, is but 








ill-adapted for dealing with the particular case to which 
you have applied it, from the circumstance that the 
magnitude concerned is about 14 per cent. of another on 
the same scale. 

The conclusion that drop in general wets steam is, I 
grant, somewhat startling, but this is merely the natural 
consequence of the fact that the drying theory—if theory 
it can bs called—has held the field for some 40 years un- 
challenged. I have stated the simplest case—that, namely, 
corresponding with straight admission and exhaust lines 
or big receivers; and as the matter appears to me this 
phase of the question is completely solved and beyond 
doubt. Ina future communication I hope to deal with 
the general problem when the size of the receivers is re- 
stricted. 

I deprecate any attempt to set analysis and graphics at 

loggerheads; indeed, I go further, and declare the praise 
of one at the expense of the other to be folly. An engineer 
who does not, or cannot, draw out his ideas is either too 
good or too bad : in any case he counts for little. 
_ The (so-called) constants used in the calculations given 
in the paper were a slight modification of those exhibited by 
Rankine in his ‘Steam Engine,” which, so far as I know, 
are as trustworthy as they are old. J (the specific heat of 
water at standard temperature in mechanical units) was 
taken as 772, though there is every reason to suspect that 
this determination involves an error in defect of about 1 
par cent. The integral was evaluated as follows : 


Tj 
COT — 9.48 logiy—2 
T. i 72 


2 
1 
Ua a0 + 7) 

You have been considerate enough to admit that your 
investigation has, for the first time, enabled you to give 
a definite estimate of what you conceive to be the drying 
effect of drop in a given case, and, further, that its amount 
is much less than the upholders of the old superstition 
would be likely to guess. I, of course, go considerably 
beyond this ; and in noting that fact, you kindly hint that 
a small error on my partin so subtile a subject as thermo- 
dynamics may be treated with more than indulgence. I 
have the greatest pleasure in returning the compliment. 
The two articles display a grasp and acquaintance with 
Mr. Macfarlane Gray’s p:culiar methods and modes of 
thought far from common ; and for the sake of the good 
that is in them, the little book-keeping error may well be 
passed over. 
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Yours faithfully, 

. CO. Eviiorr. 
University College of South Wales 

and Monmouthshire, Cardiff, December 30, 1895. 





COLLISION IN A FOG. 

Tur Bricklayers’ Arms branch of the South-Eastern 
Railway joins the main line at Surrey Canal junction, 
and trains coming off the branch can, by means of a 
facing crossover-road on that branch, come out 
either on to the up or down main line. The branch is 
used only asa goods line, and is worked under the per- 
missive block system. On the morning of November 1 
last, during a very dense fog, an empty train with an 
engine at each end was stopped for a few minutes at the 
stop signal on the branch, and then allowed to go forward 
on to the down main line by the lowering of this signal. 
Owing to the fog, the signalman at the junction waited 
to see that the train was on the main line with its tail 
clear of the trailing points before putting the signal back, 
reversing the trailing and facing points, and lowering the 
up home for a passenger train going in the opposite direc- 
tion on the main line. The train of empties had been 
followed by a light engine ; and the driver of this engine, 
who had been on the ground oiling round, on dis- 
covering that the train ahead had gone forward (he knew 
not whither, as the fog was so dense and he had not 
noticed the signal for it), looked up at the signal, and 
seeing the top arm off for the down main line, jumped to 
the conclusion that it was off for him, and so gave his engine 
steam. Justas he wason the crossing of the up main line, 
he saw the engine of the passenger train close upon him, but 
although he put on more steam, he was uvable to avert a 
collision, which, however, was but a slight one, as both 
the train and engine were going very slowly at the time. 
Major Marindin, in his re 
of the light engine was justified in taking the signal for him, 
but considers that he was guilty of an error of judgment 
in not first ascertaining where the empty train had gone. 
There was a fog-signalman at the outgoing branch home 
signal, and he states that the light engine followed the 
train too close to allow of his putting fog-signals down, but 
the driver dénies this ; and even supposing that such was 
the case, the “‘ fogger” never shouted to the driver, and 
appears to have lost his preeence of mind. The Govern- 
ment Inspector very pertinently points out that a mode 
of working which involves the risk of an important junc- 
tion being crossed improperly, if there be a slight failure 
of duty on the part of the driver or fog-signalman, can- 
not be considered satisfactory. Asthe Bricklayers’ Arms 
branch has not been used as a passenger line for many 
yeara and is purely a goods line, he suggests that safety 
points for the protection of the main line should be pro- 
vided, and the arrangements at this junctionimproved. He 
also thinks that extra precautions should be taken in foggy 
weather when the junction is invisible from the outgoing 
branch home signal, and considers that it would not be un- 
reasonable to require that in this case no engine or train 
be allowed to pass this signal without being verbally in- 
formed by the oe ae that the line was clezr for 
them to proceed. jor Marindin is also glad to learn 


rt, considers that the driver} ¢ 


that the South-Eastern Railway Company have decided 
to adopt the rules of the Associated Railway Companies 
in place of their ‘‘old and somewhat obsolete ” ones. 





LAUNCHES AND TRIAL TRIPS. 

THE fine steel screw steamer, Sin Sang, built by Sir 
Raylton Dixon and Co., Middlesbrough, for the Indo- 
China Steam Navigation Co., Limited, went for her 
official trial trip in Tees Bay on December 30. The steam- 
ship Sin Sang is 323 fo. long by 41 ft. beam by 27 ft. 6 in. 
depth moulded, her dead-weight capacity being about 
4500 tons. Engines of the a type have 
been fitted by Messrs. the North-Eastern 7 Aer 
Engineering Company, Limited, having cylinders 23 in., 
36 in., and 59 in, in diameter by 42 in. stroke, supplied 
with steam from two large steel boilers fibted with 
Howden’s forced draught. The trial was satisfactory. 





Measrs. Russell and Co. have launched from Kingston 
Shipbuilding Yard, Port Glasgow, the screwsteamer Lauro 
Sodré, to the order of the Amazon Steam Navigation Com- 

any. This steamer is a duplicate of the Prudente de 

ordes, launched quite recently by Messrs. Russell and 
Co. for the same owners, is built to Lloyd’s river class, 
and is intended for passenger and cargo service on the 
River Amazon. The dimensions are: Length, 172 ft. ; 
breadth, 33 ft. ; depth, 8 ft. ; and the vessel will measure 
about 500 tons gross. Triple-expansion engines will be 
— by Messrs. Kincaid and Co., Greenock, with 
cy — of 10 in., 16 in., and 26 in. diameter by 21 in. 
stroke, 


The Titania, built by Messrs. Russell and Co., Port 
Glasgow, towards the close of the year, to the order of 
Captain James Fairlie, of 12, Waterloo-street, Glasgow, 
is somewhat of a novelty in sailing vessels. Her dimen- 
sions are: Length, 210 ft. ; beam, 35 ft. 6 in. ; depth of 
hold, 19 ft. 6 in. ; net register, 1031 tons; and dead- 
weight carrying capacity, about 1800 tons. The rig is 
that of a four-masted barquentine, with modifications, 
and the vessel might be appropriately called a barquebte. 
On the foremast she carries a full spread of square canvas, 
while on the other three masts the principal sails are fore- 
and-afters. It has been found from experience that on a 
vessel of this size the usual style of fore-and-after—that is 
with gaffs spreading the heads of the lower sails—caused 
alarge amount of wear and tear, as in a seaway ib was 
impossible to control the gaffs and prevent them from 
swinging about, thereby bringing a great strain on the 
after leeches of the sails. To obviate this, Captain 
Fairlie has introduced and patented a new style of rig, 
which will be used on the Titania. Ono the main and 
mizzen masts the lower fore-and-afters, instead of having 
the usual heavy gaffs, are almost jib-headed, having only 
short spreaders on the heads. These sails hoist to the 
crosstrees, and are fitted with patent rolier hanks, also 
an idea of Captain Fairlie’s, and when tried were found 
to work without the least friction. Above these a gaff 
topsail is set, extending from the topmast head, and 
spread by a boom fixed on the lower mast head. To 
make up for the shortage of canvas caused by the gafis 
being done away with, there is a jackyard slung under 
the crosstrees on the mizzen and jigger masts, Ona each 
of these are set two triangular sails. The inner leech of 
the lower one travels up and down a wire jackstay on the 
fore part of the mast, the outer clew being attached by a 
specially fitted swivel hank to a wire jackstay, stretched 
from yardarm to yardarm, so that the sail can be easily 
hauled out to which may, for the time being, be the 
weather yardarm. The upper sail travels on a wire jack- 
stay from the crosstrees to the masthead, and also hauls 
out to, which may happen to be, the weather yardarm. 
The working of these sails was thoroughly tested after 
they were bent, and proved highly satisfactory. The - 
Titania is also fitted with a deep-water ballast tank 
situated amidships, and capable of holding 500 tons of 
water, with which amount she can go anywhere under 
sail. This compartment is so constructed as to be suit- 
able for carrying any kind of cargo. The vessel has also 
on board a donkey engine, by which the ballast tank can 
be either filled or emptied, and which is also available for 
lifting the anchor, discharging cargo, hoisting sails, or 
warping the ship about, 








The new salvage and tug steamer Vestkysten, built at 
the yards of the Elsinore Iron Ship Building Company, to 
drawings by the constructor at the Royal Dockyard, 
openhagen, and to be stationed at the Thyborén canal 
on the west coast of Jutland, has recently been delivered 
to the Danish Ministry for the Interior. It is built 
entirely of steel to Bureau Veritas highest class, is 100 ft. 
long, 20 ft. 7 in. broad, and measures 454 tons net. The 
engines are of the triple-expansion type, capable of indi- 
cating 385 horse-power, giving a speed of 11.8 knots. 





AMERICAN ARMOUR-PLATES.—The Bethlehem Iron 
Company, of Bethlehem, Pennsylvania, has been awarded 
a contract for 1126 tons of armour-plates for the new 
Russian line-of-battle ship Rostislav. 





Tae AMERICAN Postat Service.—The postal revenue 
collected by the United States Government in the fiscal 
year ending June 30, 1895, was 76,171,090 dols. The 
expenditure in the same period was 86,790,172 dols., so 
that the American postal service was conducted at a loss 
in 1894-5 of 10,619,082 dols. The revenue for 1896-7 is 
estimated at 89,793,120 dols., while the probable expendi- 
ture is set down at 94,819,900 dols., leaving an estimated 
loss of 5,026,780 dols. The main difficulty with which 
the United States postal service has to contend is, of 





course, the great distances over which the mails have to 
be transported. 
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WEBB’S SAFETY GAUGE GLASS. 

THE widespread use of steam, at what would a few 
years ago have been considered an extremely high 
pressure, has made the breakage of a gauge glass any- 
thing but the trivial affair it was in days gone by. The 
fragments of glass become in such cases regular projec- 
tiles, and may inflict nasty injuries onthe fireman. It 
has also to be observed that the solvent action of 
water on glass is considerably increased at high pres- 
sures, so that gauge-glass fractures have also in- 
creased in frequency. In Figs. 1 and 2 below we illue- 
trate a simple form of guard, designed by Mr. F. W. 
Webb, the chief mechanical engineer of the London and 
North-Western Railway, which has been used on the 
locomotives of the line with very great satisfaction. 
As will be seen, the safety device consists in incasing 
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the glass with a wire spring, held in position by the 
ends, which rest in grooves formed in the nuts at the 
top and bottom of the glass. In the case of a breakage, 
the wire holds the fragments of glass together. Once 
the steam and water have been shut off, the broken 
glass is easily replaced by compressing the spring, 
which can then be removed. Another point of in- 
terest about the gauges is the method by which they 
are packed, a dish or shield of metal being placed over 
the india-rubber washer, and preventing it from getting 
out of shape. The shield, it will be seen, is flanged 
out, so as to rest on the top of the glass gauge fitting. 
This device is said to increase the life of the rubber 
very considerably. 





Mapras Raitway.—The revenue of this system showed 
an important improvement in the first half of last year, 
the amount received having been 523,145/., as compared 
with 474,277/. in the corresponding period of 1894. The 
working expenses in the first half of last year were 
245,862/., as compared with 245,813/. in the corresponding 
period of 1894. It follows that the net profits realised in 
vhe first half of last year were 277,283/., as compared with 
228,464. in the corresponding period of 1894. The im- 
provement of 48,819/, indicated in the net revenue enabled 
the directors to recommend, for the first time in the his- 
tory of the company, a supplementary dividend ; this 
dividend is only, however, at the rate of 6d. per 100/, 
stock. 





BiLAst-FURNACES IN THE UnirED States.—The number 
of blast-furnaces in operation in the United States at the 
commencement of November, 1895, was 239, their aggre- 

ate weekly megs capacity being 217,306 tons. 

he corresponding number of furnaces in blast at the 
commencement of May, 1895, was 171, their aggregate 
weekly productive capacity being 156,554 tons. The cor- 
responding number of furnaces in blast at the commence- 
ment of November, 1894, was 181 their aggregate weekly 
productive capacity being 162,666 tons. The corrre- 
sponding number of furnaces in blast at the commence- 
ment of May, 1894, was 127, their aggregate weekly pro- 
ductive capacity being 110,210 tons. The corresponding 
number of furnaces in blast at the commencement of 
November, 1893, was 117, their aggregate weekly produc- 
tive capacity being 80,070 tons. The corresponding 
number of furnaces in blast at the commencement of May, 
1893, was 251, their aggregate weekly productive capacity 
being 181,551 tons. It will be seen that the current pro- 
duction is considerably larger than the production which 
had been attained before the commencement of the 
severe depression of 1893-4. The stocks of pig in hand at 
the commencement of November were computed at 396,669 
tons, as compared with 418,103 tons at the commence- 
ment of October, 461,511 tons at the commencement of 
September, 511,781 tons at the commencement of August, 
and 549,068 tons at the commencement of July. 









































Tue making of a practical incandescent electric 
lamp would probably have been accomplished many 
years earlier than it was had it not been for the difli- 
culty of securing a sufficiently perfect vacuum. No 
successful lamp was made until 1879, when Mr. Swan, 
employing the mercury pump and using a filament of 
parchmentised crochet cotton, overcame the difficulties 
which had baflled all previous investigators, and 
produced a lamp that was a practical success. 
The triumph of the mercury pump for the pro- 
duction of high vacua is, however, likely to be 
short-lived, as a return is now being made to piston 
and cylinder pumps. We have recently had an 
opportunity of inspecting the Berringer-Chaplin 
vacuum pump at 4, Huggin-lane, E.C., with which, 
according to careful tests made by Professor Ayrton, 
F.R.S., better vacua can be obtained than are used in 
commercial lamps. Moreover, the time required is 
reduced to about one-sixth of that usual with mercury 
pumps. The pump in question is of the compound 
type, and is shown in detail, Figs. 1, 2, and 3, which 
have been prepared from the illustrations accompanying 
Professor Ayrton’s report. It consists of a cylinder B, 
inside of which move two pistons, one of which forms 
a cylinder for the other. LKach piston is operated 
independently by an hydraulic cylinder above it, 
as shown at O and M, Fig. 1. In Fig. 1 both pistons 
are shown at the bottom of their stroke, and it will 
be seen that their lower surfaces are machined to 
fit the cylinder end very perfectly. In working, the 
pistons rise together to the position shown in Fig. 2. 
Air then flows in through the inlet pipe A from the 
lamp, and fills the space below the pistons. The outer 
piston then begins its return stroke, whilst the inner 
moves on in the same direction as before, till the posi- 
tion shown in Fig. 3 is reached, in which it will be 
seen that the air inlet is closed by the outer piston, 
the motion of which is continued till it bears on 
the cylinder end. The inner piston then descends, 
the air below it passing up through the oil-packed 
valve G into the space between the two cylinders, 
as shown in Fig. 1. The cycle of operations is then 
repeated, the air being driven in turn through the 
valves in the outer piston, shown at H, and finally 
through those at I in the cylinder cover, the space 
above which is connected to an auxiliary pump, which 
maintains a fairly good vacuum there. The working 
of the hydraulic cylinders is controlled by a rotating 
valve. The pumps on the hydraulic main run con- 
tinuously ; but as the pistons work intermittently, two 
small accumulators have been provided which store up 
work during the periods of rest, giving it back again 
later on. 

The air main is of special interest, being completely 
oil-jacketed, the arrangement being shown clearly on 
Fig. 4. Trouble from leakage from the outer air is 
thus avoided, and the staunchness of the air main per- 
fectly secured. The connection to the lamps is made 
by a glass stem §, fitted witha valve C, and provided 
with branches for 12 lamps, as shown. The lower part 
of S is ground true in a machine, and fits into aconical 
recess in the steel junction pipe, which is also ground 
with the greatest accuracy. With the aid of a little 
grease, formed by mixing deer tallow and beeswax, a 
perfectly tight joint, readily made or broken, is 
secured. The oil in the jacket is supplied from a 
tank, which is closed in, and a partial vacuum main- 





tained above the surface of the oil there, with a 
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view to exhausting any air which may leak 
into the jacket from outside. As to the results, 
Professor Ayrton’s report states that in 21 minutes’ 
working the pump produced a better vacuum than in 
any one of eight commercial lamps bought and tested 
by him. The vacuum, as tested by M‘Leod’s gauge, 


corresponded to about 333.900 Of an atmosphere. The 


gauge used is shown in Fig. 5. It consists of a U-tube 
P, having at one lower end a plug s ground for inser- 
tion in a lamp standard, as at Fig. 4, and on its other 
branch achamber B. This chamber, at its upper end, 
terminates in a capillary tube C. The lower end of 
the longer arm of the LJ is connected by rubber tubing 
to a reservoir of mercury M. In using the apparatus, 
the vacuum having been produced in B, the reservoir 
M is raised, the mercury then rises past the branch to 
B, cutting off all communication with the air main, and 
at the same time carrying with it the valve a, which 
fits into a constriction in P, and prevents the mercury 
flowing over the top of the U into the air tube. 
Under these conditions, on raising the reservoir still 
higher the mercury rises in B, compressing the residual 
air there into the capillary tube, which is graduated. 
When the mercury is at the same level in the reser- 
voir as itis in the capillary tube, the bubble left above 
it indicates the fraction of an atmosphere to which the 
exhaustion has been carried, the capacity of the bulb 
B having been carefully determined initially. In Pro- 
fessor Ayrton’s experiments the number and capacity 
of the bulbs on the air main was equivalent to about 
265 ordinary 16 candle-power lamps. 

In another experiment the ability of the machine to 
pump against a leak was tested. An artificial leak 


capable of reducing the vacuum = 08 of an atmo- 


sphere in six seconds was formed in one of the 
pipes, and the pumps were then set to work. Under 
these conditions the pumps were able to produce and 

— of an 


maintain a vacuum correspondinz to about 35 vo 

atmosphere. The tightness of the plant was finally 
ioted by exhausting the air main and connection down 
65 500,000 
During this period the pressure inside the main had 
only increased to 555 599 of an atmosphere, showing 


the almost absolute air-tightness of the plant. As a 
final experiment, a sudden rush of air was let into 
the main pipe by suddenly opening a cock, with the 
result that the working of the pumps was unaffected. 


of an atmosphere and leaving it for 46 hours. 





COLOUR FROM SYMPALMOGRAPH 
CURVES. 


By Cuaries E. Benuam. 


In ENGINEERING of July 26, 1895, there appeared a 
short article of mine describing the construction of a 
simple form of sympalmograph for tracing beautiful 
compound vibration curves, By very slight modifica- 
tions of the instrument it may be made to produce some 
very beautiful effects of a different character. The 
curve described when the two pendulums are of equal 
period is, of course, a spiral line. The more perfectly 
harmony is established, and the more friction is mini- 
mised, the closer together will be the lines of the spiral, 
and it occurred to me that if they were cut on the sur- 
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face of glass with a diamond it might be possible to 
get them close enough together to produce colour 
effects by the interference of light reflected from the 
tiny parallel striations. Similar effects have, of course, 
been produced in other ways, but not without employ- 
ing more complicated and expensive machinery. The 
once famous “‘ iris ornaments,” or ‘* Barton’s buttons,” 
were made by ruling with a diamond very fine lines on 
steel dies and impressing the pattern on brass. More 
recently Messrs. Newton and Co., of Fleet-street, have 
shown me a beautiful specimen of similar work, 
and a few weeks ago I came across a steel brooch 
giving beautiful iridescence from a fine spiral line 
cut upon the surface by Mr. W. R. Clark, 43, Lorri- 
more-square, Kennington Park. The tracery of the 
sympalmogragh is, however, finer than any of these. 
The only modifications of the instructions given in 
ENGINEERING of July 26 that are necessary are these: 
(i.) he bearings for the knife-edges should be of 
crescent form and faced with steel, so as to diminish 
friction as far as possible (see sketch). (ii.) The weights 
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should be as heavy as practicable, (iii.) Unison must be 
obtained as perfectly as possible by experiment, and 
a final adjustment made by placing very small weights 
(say } 0z.) on the top of one of the pendulums, and 
examining the results under the microscope till the 
finest effects are arrived at. Excellent diamond points, 
ready mounted, may be had for 6s. from Woods and 
Son, 54, Spencer-street, Clerkenwell. iv.) The 
attachments of the crossbars must be only about an 
inch above the level of the knife-edges. This will, of 
course, reduce the size of the tracings, but it will 
bring the lines very close together. 

Whenallthis has been arranged, the lines of the spiral 
should be several thousand to the inch. The pressure 
on the diamond need not be great. It should be in- 
creased very gradually in the first experiments until a 
point is found at which the maximum depth of cut is 
secured without the lines actually touching each other. 
The curves viewed by daylight do not show much 
colouring, but by the light from a gas flame or any 
more or less defined source, they gleam and flash out 
like the hues of a diamond. I have mounted several 
specimens as brooches, which are very beautiful, 
though, of course, the fact that they do not show well 
by daylight is the great drawback in any practical ap- 
plication of the principle. 

If black paper is covered with gelatine, moistened, 
pressed on the glass tracing and allowed to dry there, 
it will be iennt that when peeled off it has taken a 
perfect impression of the tracery, and will show the 
colours as well as the original glass, 

Holding one of the glass patterns close to the eye 
and looking through it at a candle, beautiful diffrac- 
tion fringes are visible. 

If the glass, after being traced with the diamond, is 
held for about a minute in vapour of hydrofluoric acid, 
the surface is dulled, and the lines are widened out, 
and on looking through it at the light the glass giows 
with an indescribable opalescent colouring. 

It is needless to add that similar effects may be pro- 


duced on polished metals, preferably steel or nickel, | P 


but the polishing must be very perfect. 





INDUSTRIAL NOTES. 

THE situation of affairs on the Clyde and at Belfast is 
even less satisfactory than it was at the close of last 
year. There has been a declaration on the part of 
the employers that the terms offered by them at the 
conference under the chairmanship of Lord James 
are now withdrawn, the men on their part having 
previously declared that they would only consent to 
return to work upon the concession of the proposed 
advance immediately. Never in the history of indus- 
trial warfare have negotiations for a settlement of the 
dispute been broken off upon so slight a difference 
as at the Glasgow conference. The employers now 
seem to indicate that the advance must be deferred 
until present contracts are worked off. If the terms 
offered at the conference had been accepted, the men 
would have been in the enjoyment of one-half of the 
total asked for in less than a fortnight; now there is 
no knowing when the advance will be conceded. Much 
of the difficulty has arisen because the men’s delegates 
were not fully empowered to agree to terms, The 
referendum appears to be a grand thing upon paper, 
but in practice it seldom works well. The sturdy un- 
compromising speaker carries a sway in a packed 
assembly which he would not carry in a quiet con- 
ference ; sentiment rules in the greater gathering, 
but reason rules in the smaller. The same results 
occurred in the Scotch coal strike. If the coal con- 
ference under Lord Rosebery had been placed in a 
similar predicament, it would in all probability have 
ended badly. Arbitration is often much applauded, 
but it seems to be little understood. When a matter 
is referred, or, in legal phraseology, when a submission 
is made, the arbitrators are armed with full powers to 








adjudicate, and it is difficult to set aside an award. 
So in labour disputes, when a conference is convened 
to adjust difficulties, full powers ought to be given 
to decide, whatever the result may be, on either side. 





The January report of the Ironfounders’ Society 
states that although the past year was not so good as 
had been anticipated, yet as a society they had much 
to be thankful for. The balance in hand had increased 
from 17,676/. 2s. 6d. to 26,247]. 4s, 3d., showing an 
increase of 85717. 1s. 9d. on the year’s working. It 
would have been much greater but for the strike at 
Belfast, which is not yet settled. At the commence- 
ment of 1895 there were 2235 on donation benefit, or 
15 per cent. of the total members; these decreased 
month by month until the close of the year, when the 
total was 1001, or under 7 per cent. of the total. This 
month shows an increase on the funds under each head, 
except dispute. On donation 849, increase 45; on 
the sick-list 432, increase 52; superannuation 741, 
increase 8; on travel, &c., 152, increase 38; on dis- 
pute 175, decrease 11. Total on the funds 2349, in- 
crease 132, The total number of members was 15,176 ; 
a year ago the total was 15,195. The funds increased 
in the last month by 249/. 9s. 10d., in spite of the 
dispute at Belfast and on the Clyde. The state of 
trade is indicated by the Tables thus: Trade is repre- 
sented as from good to slack in 105 places, with an 
aggregate of 13,188 members ; last month the figures 
were 103 places with 12,566 members. In 17 places, 
with 1988 members, trade was very dull to very bad; 
last month the same description applied to 20 places, 
with 2555 members. The change shows that the 
tendency is in the right direction all along the line. 
The total cost of all benefits is much reduced, being 
only 812/. 10s. 10d. per week, or at the rate of less than 
ls. ld. per week per member. The present contri- 
butions range from 2s. per week, including the general 
levy and extra dispute levy, payable by all who work 
more than three days or 27 hours per week, or where 
the 53 hours are in operation, 264 hours per week ; to 
those working under 27 hours per week 1s. 6d. per week, 
all told. Members not over one year in the society 
pay less—I1s, 2d. to 1s. 1d. per week. This is asevere 
strain on the members to keep up their benefits and 
maintain their wages, and it explains why they are so 
often enraged with non-members who pay nothing, and 
yet obtain all the trade advantages. The society 
appears to be tolerably free from all disputes, except 
at Belfast ; and even there the total number is de- 
creasing by reason of work being found elsewhere. 
The members appear to be unanimous in their support 
of the Belfast men. 





The report of the Amalgamated Society of Carpen- 
ters and Joiners still keeps to the forefront the caution 
to members as to consulting the branch secretaries in 
London before accepting work, by reason of the fact 
that the code of working rules is still unsigned by the 
master builders. There are seven other places to 
which the caution applies in various parts of the 
country. There are others where notices have been 
given, and where, therefore, disputes are pending ; 
but it is urged that negotiations ought to take place 
so as to avert a strike wherever possible. The 12s. 
er member levy is still on, and has to be paid by 
instalments of 3d. per week. There are now 44,624 
members, of whom 1723 are on donation, 966 on the 
sick list, and 583 on superannuation. The members 
are reminded of the great struggle at Belfast and 
on the Clyde, and appealed to to help the men 
engaged in the contest. The first of the organisers’ 
reports shows that new branches have been esta- 
blished in some of the whderpaid districts, a curious 
instance of difference in wages being given. At 
Plymouth the recognised standard wage is 74d. 
per hour; at Tavistock, only about 14 miles away, 
the rate is 44d. per hour, or 3d. per hour under Ply- 
mouth. There has been, it seems, some trouble at 
Plymouth with one firm of Government contractors 
over the union rate of wages, all the pressure brought 
to bear being withoutavail. Another organiser reports 
that at Arklow, in Ireland, where a Birmingham firm 
is Te on trade, the 22 joiners engaged absolutely 
refused to consent to a branch being opened. At 
Dundee a plan of demarcation of work has been de- 
cided upon. There is a complaint in one of the 
branch resolutions about cost of office assistance, a 
portion of the reply of the executive council being 
that they had an excellent boy for three years who 
left because he could get no rise in his wages beyond 
6s. per week. Another resolution wants to know how 
to deal with a master who is still a member, but who 
does not wholly employ members. The reply is cau- 
tious: Keep the employer as long as you can, but if 
he violates the rules he must be dealt with accordingly. 





The condition of the cotton industries does not 
improve. The spinners have a total of 15,259 members, 
including the piecers, of whom 327 members and 236 
piecers have been on the funds. There is a further 


decrease of members owing to stoppages, and long- 
The strike at the Oxford Mill 


continued depression, 


Company’s works has been settled amicably, and is 
therefore out of the way. But a number of other dis- 
putes are pending, and, the members urge, are ‘‘ press- 
ing for extreme measures.” The officers point out 
some difficulties in their way. The ‘‘ terms of Brook- 
land’s agreement stand in the way of prompt action 
being taken, in the way of tendering notices to strike 
work.” This is perhaps fortunate in one sense, as the 
condition of the cotton industry would scarcely allow 
of much pressure just now. It is suggested that, per- 
haps, that agreement may need some modification, so 
that dispute cases may be dealt with more readily. 
Some 19 dispute cases were dealt with in the 
month, which is a fair number. Doubtless the state 
of trade leads to keener competition, and advantage 
is taken of every item which will reduce the cost of 
production. The weaving branches are even worse off 
than the spinning branches, a number of mills being 
closed. Frices seem to be weakening up to the latest 
date given, the beginning of this month. The Indian 
duties, the fallin exchange, and the recent political 
complications all tend to depress the Lancashire cotton 
trade. Meanwhile, we hear less of the eight hours, of 
steaming in weaving sheds, and other matters which 
came to the fore a few months ago. 





The condition of the engineering trades in Lanca- 
shire may be regarded as fairly satisfactory both as 
regards work in hand and the prospects for the near 
future. In departments new orders are coming for- 
ward satisfactorily to supply the place of those nearing 
completion or running out. Especially there is a good 
deal of work stirring in the locomotive branches. The 
political outlook has had a depressing effect tem- 
porarily upon those branches which depend more 
upon export trade, but it appears that a large order 
for goods for the Transvaal has been ‘received very 
recently. Generally it is not expected that either 
the affairs in the Transvaal or the Venezuelan dif- 
ficulty will affect adversely to any large extent our 
commercial relations with South Africa or America. 
There are no serious labour troubles threatening in 
the Lancashire districts, the Bolton move as to over- 
time not being regarded as likely to lead to a 
strike. In the iron trade business has been rather 
slow, being confined mainly to present requirements, 
with perhaps an easier tone as to prices for prompt de- 
livery. But behind this there is a healthful feeling as 
to the future. 





In the Wolverhampton district there appears to be 
no falling off in trade or in the prospects of trade. 
Intending purchasers of iron exhibited some anxiety 
as to future prices, but manufacturers hold out no 
prospect of any fall in prices—rather the contrary. 
This feeling is strengthened by the fact that shipping 
agents and export houses are known to have heavy 
contracts which they are desirous of placing for the 
Australian and South American markets, chiefly, how- 
ever, for common sheets, galvanised iron hoops, rods, 
and angles. The demand for roofing sheets and rail- 
way iron for the Transvaal has had a temporary check, 
but this will be speedily got over, itis believed. There 
seems to be no disposition to budge from recent prices 
for any qualities of iron. The steel trade is fairly 
active, orders for blooms and billets being given out 
freely. In the constructive departments, and heavier 
hardware trades, there is considerable activity, with 
no indication of slackening off. 

In the Birmingham district business has not been so 
flourishing in the iron trades as was expected, the 
Transvaal difficulty having had a dispiriting effect. 
Marked bars receded somewhat, but generally prices 
have remained firm, Steel has improved, and prices 
are firm. The tinplate trade is rather depreseed, 
owing to slackening of demand from America and Ger- 
many. The greatest activity has been in the small 
arms and ammunition branches of trade, but this was 
merely a spurt of a temporary character, except as 
regards the orders on home account. Labour troubles 
generally are absent, except that the Cradley Heath 
chainmakers have given in their notices for a return 
to the 4s. 6d. price list, which is equivalent to an 
advance of 10 per cent. on their present rates. There 
seems to be a disposition to yield on the part of 
many employers, but whether all will agree with- 
out a strike is still problematical. Wages have been 
low for some time, and trade has not been good, 
Now trade is better, but wages are still low, 
and the workers think that they have a chance of 
success. In most of all the other Staffordshire trades, 
and those in the adjoining districts, there are no 
serious labour struggles pending. 

The Bolton engineers have taken a step with the 
view of limiting overtime in the engineering branches 
of trade. They submitted a proposal to the effect 
that all overtime should be abolished, in so far as 
new work is concerned. The employers made a 
counter-proposal as follows: That any man workin 
more than 10 hours in one week, up to the extent of 4 








hours in a month, should not be called upon to work 
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more than 10 hours’ overtime in any one week for the | 


ensuing two months. Practically the proposal is to 
limit overtime to 10 hours per week. Possibly there 
may be some apparent reasons why the employers thus 
seek to perpetuate systematic overtime, but it is diffi- 
cult to see the soundness of them. 





The Welsh tinplate manufacturers seem to be 
earnestly disposed to do their best to retrieve ,their 
position and extend their trade. The industry has 
suffered greatly by American tariffs and competition, 
and now it appears that efforts are to be made to open 
up new markets in India, China, the British colonies, 
and elsewhere. It is proposed to expend some 20,000/. 
in sending out agents, and experts to explain the uses 
of tinplates for packing and domestic purposes, so that 
the best and most economical methods of converting 
them shall be explained. Indirectly this may be of 
service in yiving us the fruits, fish, and other products 
of countries which have abundance, but which hitherto 
have supplied but little to the English markets. 





The Mile End Guardians have taken up the com- 
plaint of the Thames shipbuilders in the matter of 
Admiralty contracts, and they passed a resolution, 
which was sent to the Admiralty, urging that the 
orders for ships, &c., should be as broadly spread as 
possible. The reply of the Lords of the Admiralty 
states that their Dactetion is not so wide as supposed 
as to the giving out of contracts. The conditions 
generally are the ability of the firms to produce the 
required work in time, and the prices inserted in the 
tenders, It is pointed out that any other plan would 
open the door to favouritism and partiality, and lead 
to political and municipal pressure. But they re- 
cognise the principle of widening, as far as possible, 
the competition, so as to give all a chance, and they 
express regret that the Thames has declined in 
the matter of shipbuilding. In that reply there is an 
intimation of a modification of the terms of the resolu- 
tion of the House of Commons, making a distinction 
between the current wages of the trade and the wages 
paid in the district. The requirement to pay the 
full local rates of wages, the Lords of the Admiralty 
think, has tended to prevent the Thames shipbuilders 
competing. But the wages of the district form the 
essence of the resolution. The current rates in a trade 
differ widely. If the modification takes place, it will 
bring home to the friends of the working man the fact 
that he cannot have his cake and eat it too. First, 
they clamour that full local rates shall be paid on all 
Government contracts, and then they ask that con- 
tracts shall be placed where wages are highest. The 
unfortunate taxpayer will fare badly if they get their 
way. At present, wages on the Thames are higher 
than on the Clyde, the Tyne, the Wear, at Belfast, 
and elsewhere. It is not likely that this difference 
will disappear. This is a fact to be recognised by 
workmen and by employers. 





The recent war scares—or, to put it more mildly, the 
foreign and colonial complications—which have arisen 
have had the effect of increasing the activity in all 
our Royal Dockyards, at the small arms factories, and 
at Woolwich Arsenal. At Plymouth and Devonport, 
at Portsmouth and Portsea, at Chatham and Sheer- 
ness, at Pembroke, wherever the Admiralty have 
yards and shops, there has been increased activity in 
all departments. Overtime has been resorted to in 
order to keep pace with the demand for material and 
for the ships and. boats needed for the purposes of the 
Government. 





The Durham miners have resolved, by a large 
majority, to abolish the conciliation board. The voting 
was, for the board, 14,894; against the board, 30,568 ; 
neutral, 20,000. Even if the neutrals had all voted for 
the board, the majority would have been but small. The 
result of this action will be that six months’ notice will 
be given to the coalowners to dissolve the board. It 
seems unfortunate that there should be this vacillation, 
now for, and now against the board. The wheels of 
progress still go on as regards conciliation, but every 
now and again one of the wheels seems to be under the 
influence of a brake, and willnoi move. An examina- 
tion must take place to ree what is the matter with 
the particular wheel, so that the mishap shall be re- 
paired. There may be a defect somewhere. 





The last meeting of the Northumberland Coal Con- 
ciliation Board has decided that the rates of wages 
shall be reduced 1} per cent. from the 13th and 20th 
respectively. The coal trade has not been over-good 
in those northern counties of late. 





The bricklayers of London have notified that on and 
after May 1 next they will require an advance of 4d. 
per hour. Singularly enough, it is stated that the 
notification has been given to the London vestries, 








who are not large employers of this kind of labour, 
though the County Council of London is. 





There is a rift in the lute of the French socialists. 
It appears that the deputies appointed as arbitrators, 
with respect to the establishment of a co-operative 
glass factory, have decided upon Albi as the place 
where the works are to be erected. The Carmaux 
Municipal Council have resigned in consequence. 





The St. Pancras Vestry regard their labour bureau 
as very successful. During the past year they were 
able to find work for 50 per cent. of the applicants, 
which is, indeed, a very good record. At various 
other bureaux the success was indifferent, in some 
cases very doubtful. But if 50 per cent. can find 
work, it shows that labour is more often required than 
is generally supposed. 





POWER TRANSMISSION BY ROPES AND 
BELTS 


Observations on the Lille Experiments on the Comparative 
Efficiency of Ropes and Belts for the Transmission of 
Power.* 


By Professor Davip S. Cappsr, of London. 


EXPERIMENTS on the efficiency of ropes and belts for the 
transmission of power have been few, and for the most 
part such knowledge as is at present possessed on this 
subject has been indirectly derived. The investigation 
is, perhaps, a8 important as any in its influence upon 
industrial economy; but the problems involved are com- 
plex, and experiments, in order to be conclusive, must be 
on such a scale as necessarily to involve a a expendi- 
ture both of time and of money. This has hitherto para- 
lysed effort, and the Société Industrielle du Nord de la 
France are to be congratulated upon the enterprise and 
liberality of certain of their members, pene | experi- 
ments on a large scale have been rendered possible. All 
the arrangements were carried out and all the expense 
was borne by French engineers; but with a courtesy 
worthy of general imitation, the Société invited the 
Institution of Mechanical Engineers to send a member to 
represent them at the trials. At the request of the 
Council, the author attended in that capacity the pre- 
liminary meeting held in November, 1893, and being 
then elected one of six additional members of the Com- 
mission, was present at the subsequent meetings and at 
the trials. 

The programme, drawn up by the President of the 
Commission and submitted to an early meeting, confined 
the scope of the trials to a direct comparison between the 
gross power required to overcome a fixed resistance 
through ropes and through belts. With a view to obtain- 
ing an absolute determination of the power absorbed in 
the gearing, the author suggested that the flywheel 
should be designed so that brake tests could be carried 
out, and that a series of such trials should be undertaken. 
But after consideration of this proposal, it was decided 
by those who were responsible for carrying out the ex- 
periments to adhere to the original limits. A further 
suggestion by M. Neu—that the engine might be elimi- 
nated altogether by employing three dynamos, the second 
of which could be driven from the first, and, running as 
a motor, could drive the third through the rope and belt 
gearing—was found impracticable, owing to the extent 
and cost of the installation whichit would involve. Thus 
limited, the experiments were arranged and carried out 
in the most admirable manner, and with all possible pre- 
cautions, 

The engine is of the horizontal two-crank compound 
type, and was constructed by Messrs. Dujardin and Co. 
to drive their workshops. It was specially fitted with 
twin flywheels for the trials. The cut-off is effected by 
vacuum plungers, controlled through a trip gear by the 
governor, An injection condenser maintained a constant 
vacuum, the back pressure in the low-pressure cylinder 
being less than 3 lb. per square inch. The air ard feed 
pumps are worked off the high-pressure crosshead. 

Indicators.—Four Tabor indicators were used, and pre- 
viously to the trials their springs were calibrated under 
steam by M. Bonet against two standard gauges. The 
pcre | scales were embodied in a Tab’e, and these 
have been employed in all cases for calculating the horse- 
powers. For all the trials the position of the indicators 
remained unaltered, and as each end of each cylinder was 
indicated by the same observer throughout, the observa- 
tions could be strictly compared with one another. The 
indicator pistons were well oiled every ten minutes, and 
all four diagrams were taken simultaneously at the 
instant when the signal was given that the resistance was 


_steady at the required value. Every care was taken to 


prevent inaccuracies due to unequal pressure of the 
pencil ; and the diagrams were remarkably uniform, and 
free from any indications of such defects. The author 
took a number of diagrams in which pencil contact was 
maintained for half a minute; and the outline showed a 
scarcely perceptible thickening, the greatest fluctuations 
ee place, as would be expected, in the high-pressure 
cylinder. 

Boiler.—The boiler was of the locomotive type, fitted 


with steel tubes having internal feathers for increasing | 


the heating surface. The stoking was excellent, and the 
boiler pressure was remarkably steady from beginning to 
end of the trials. 

Dynamo.—The dynamo was of the four-pole type, the 
armature being Gramme-wound with 252 turns of rect- 





* Paper read before the Institution of Mechanical 
Engineers. (See also page 33 ante.) 





angular copper, forming three sections. The armature 
resistance was 0.001585 ohm. The field magnets were 
shunt-wound, the resistance of the field winding being 
4 642 ohms ; and the air space between the core and the 
pole-pieces was 0.787 in. The efficiency of the whole 
system, E.H.P. + I.H.P., was rather over 684 oad cent., 
measured on the volt and ampere meters. The rated 
output of the dynamo was 1200 amperes at 113 volts, or 
135.6 kilowatts, when running at a speed of 265 revolutions 
per minute. 

Flywheel and Pulley.—The breadth of the flywheel and 
pulley for the ropes was 13.08 in. and for the belts 18.48 in., 
as shown in Figs. 1 to 5, page 34 ante. 

Results of the Trials. —In the summary Table, page 34 
ante, will be found the means of the 15 observations taken 
during each trial. The maximum mean, 162.42 horse- 
power, was developed in the trial of the Domange leather 
belt, and the minimum mean 160.70 in the second trial of 
the ropes. The difference is 1.05 per cent. of the maximum 
mean. From the method adopted in the experiments, 
this represents the whole difference found between the 
efficiency of the two plans. The details of the tests, 
however, show that during each experiment a greater 
variation of power was observed than this mean. In 
one trial the difference between individual readings 
reached 5.7 per cent., while the least variation in 
any trial was 3.1 per cent. As each observation is 
complete in itself, and as the resistance was constant to 
0.4 per cent. throughout the trials, and every possible 
precaution was taken to insure uniformity of conditions, 
it is evident that a constancy to within about 3 or 4 per 
cent. is the utmost which can be relied upon. The indi- 
cators being carefully calibrated, and used only for com- 
parison, would give results true within these limits; but 
the unknown mechanical efficiency of both engine and 
dynamo, the errors of observation, and the possible 
changes in the actual amount of the power absorbed in 
the gearing, must clearly have affected the consecutive 
readings to an amount sufficient to produce the larger 
variations. It appears, therefore, that the difference be- 
tween the efficiencies of the rope and the belt gearing 
used in the trials was inappreciable within these limits ; 
and to have practically demonstrated this fact is a result 
of sufficient value, although the more important question, 
of the actual power absorbed by the gearing, is no nearer 
solution. 

Slip.—In measuring the slip of the belts the effective 
radius has been taken from the centre of the shaft to the 
surface of the flywheel and pulley rims. The thickness 
of the belt has thus been neglected. If the belt thickness 
be added to the diameter of the flywheel and pulley, the 
slip would be more correctly stated as follows : 


TaBLE IIJ.—Slip of Belt. 





| % | 
s { Cotton. | Leather. | Leather. 


D ipti bel 
aeiren ae het Lechat. | Lemaire. | Domange 








Flywheel, effective diameter ft.| 16.413 16.423 


| 16.4:8 

= circumfer- 
ence ft.| 51.563 51.594 | 51.579 

is circumferential velo- | 
city ft. persec.| 67.934 68.001 | 68.109 
Pulley, effective diameter ft 4 953 4.963 | 4.958 


” ” 


circumference 
ft.| 15,560 16.592 15.576 
circumferential 
velocity 





{t. per sec.| 67.708 67.751 | 67.945 
Slip of belt, actual ft. per sec. 0.226 0.250 | 0.164 
- percentage per —_ 0.333 | 0.368 0.241 





The speed of slip reckoned as above for the belts is from 
about 10 ft. to 15 ft. per minute. 

With regard to the ropes, it is uncertain to what depth 
they sink into the grooves when running under load. 
The slip of the ropes was calculated on the assumption 
that the effective radius was the distance between the 
centre of the shaft and the centre of the rope when 
at rest. But on removing the ropes the author found 
that the polished ring showing where rubbing had 
taken place was 8 in. broad, and lay within that radius. 
It seems probable therefore that the true effective radius 
lies within the limits assigned to it; and as a small de- 
crease in the effective circumference would considerably 
increase the slip, it seems doubtful, in the absence cf 
special experiments, what is the real slip of the ropes. 

Previous Experiments. Morin.—The earliest belt expe- 
riments on record were made by General Morin, who in 
1834 investigated the laws governing the friction of leather 
belts on wooden drums of three different diameters and 
on cast-iron pulleys. From each end of a black curried 
leather belt, suspended over a fixed drum, were hung 
weights, which at one end were gradually increased until 
slipping commenced. The belt had been made pliable by 
previous use; and Morin estimated that the loss due to 
stiffness might be neglected in comparison with the fric- 
tion of slipping. With weight of which the mean varied 
between 41 lb. and 125 1b. per inch of width, and with 
arcs of contact varying within a range of proportion cf 1 
to 8, the coefficient of friction remained sensibly constant. 
In another series of trials dynamometers were inserted 
on both sides of an endless vertical belt, which passed 
round a pulley and an oak drum. Weights were hung in 
a scale pan attached to the circumference of the drum, 
which with the pulley was allowed to rotate as far as the 
dynamometers would permit. It was thus sible to 
measure the tensions on the two sides of the belt, under 
the three conditions of rest and motion and when about 
to 3 The normal tension could be increased by tighten- 
ing the ends of the belt when at rest. Loads increasing 
from 0 to 175 lb. per inch of width caused no appre- 
cisble variation in the sum of the two tensions until slip- 
ping began. The greatest single tension applied was 








174 lb., the least 11 lb., and the sum reached a maximum 
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of 2061b. The coefficient of friction varied between 0.544 | the ve. Pulleys of three different diameters were | of which Mr. Spence seems to have lost sight. He has, 
and 0.596, the mean being 0.573. tried. From his results he derives a formula by which the | for example, examined the permanent set of a cylinder 


Briggs and Towne.—In the journal of the Franklin In- 
stitute for 1868 a paper was published given an account of 
experiments made by Messrs. Briggs and Towne upon 
the coefficient of friction between leather belts and cast- 
iron pulleys, and upon the strength of belts. Pulleys 
12in. and 238 in. and 41 in. in diameter were employed, 
all of them having been in workshop use for some years 
previously. The belts were in various conditions: some 
were new, others had been in use some considerable time, 
and others were on the point of breaking down. The 
arrangements were similar to those of Morin’s first expe- 
riments, scale pans being attached to both ends of the 
belt suspended freely over a stationary pulley; the load 
was then recorded. For all the experiments the velocity 
of slipping was about 200 ft. per minute, and care was 
taken that the weight should be only just sufficient to 
cause free sliding without acceleration. The arc of con- 
tact was 180 deg. for all the expsriments. With tensions 
of 7 lb. to 110 lb. per inch of width, the mean of 168 ex- 
periments gave a calculated coefficient of 0.58, thus con- 
firming Morin’s results. As it was found impracticable 
to imitate exactly the working conditions where free slip- 
ping should not take place, Mr. Towne considers that a 
coefticient calculated on the assumption that the working 
tensions are 60 per cent. of those applied in his experi- 
ments, or 0.42, will better represent the working value. In 
arriving at this result, no account was taken of the velo- 
city of the belt, which was inappreciable, or of the 
dimensions of the pulley. The ultimate strength of 
leather belts of J in. or 0.219 in. thickness Mr. Towne 
found to be about 200]b. per inch of width, when the 
rupture was through the laced joints ; when through the 
rivet holes of the splices, a strength more than half as 
large again was obtained; and when through the solid 
leather it reached 675 lb. per inch of width. 

Leloutre.—In 1878 an extensive series of experiments 
was made by M. Leloutre upon the elongation and break- 
ing strain of leather driving belts, and the slipping of 
belts and cords. By attaching weights to narrow thongs 
cut from different belts, he found that the maximum re- 
sistance to stretching of ordinary leather is at a load of 
850 lb. per square inch. At this load the most economical 
results will be attained. The slip he determined in the 
same manner as Morin, by hanging belts with both ends 
free over a stationary polished pulley. By carefully 
manipulating the weights at the two ends he obtained 
constant speeds of slip down to as slow as 2 in. per 
minute. The diameter of the pulleys varied from 4 in. to 
8ft., and the width of belt from 2 in. to12in. Thearc of 
contact was from 180 deg. to 1260 deg. The ropes were 
1} in. diameter, and were tried both with plain pulleys 
and with circular and V-shaped grooves. The coefficient 
thus found for new leather belts was 0.155, for old greasy 
belts 0.20 to 0.22; for the same belts on unpolished 
pulleys it rose to 0.33. With moist leather the coefficient 
was sometimes as low as 0.12. With ropes and smaller 
cords its value was about 0.070 to 0.075. In replacing with 
belting some large spurwheels, through which 750 indi- 
cated horse-power was passed, M. Leloutre had the 
opportunity of making careful trials both before and after 
the change. The total loss of power in engine and gearing 
with the spurwheels was 208 horse-power, and with the 
belts 184 horse-power. Reckoned on the gross power, the 
belts were therefore about 3 per cent. more efficient than 
the wheels. As it has been shown by careful experiments 
made by Mr. Wilfred Lewis that the average efficiency of 
well-cut spur gearing is about 93 per cent., M. Leloutre’s 
experiments would indicate an efficiency of about 95 to 
96 per cent. for the belting. 

Lewis.—In 1866 experiments were carried out by Mr. 
Wilfred Lewis for Messrs. Sellers and Co., to determine 
the slip and efficiency of belt gearing. A large number 
of observations with different kinds of belts showed that 
with belting properly arranged the slip should not exceed 
14 to 2 per cent. If, however, slipping occurs to apy con- 
siderable extent, a black oily deposit accumulates, and the 
coefficient being reduced the slip is largely increased. By 
measuring the torsional moment required to run a 
straight belt at different speeds, the total efficiency of 
the gearing was calculated to be 97 per cent. of the gross 
load, thus practically confirming M. Leloutre’s direct ex- 
periment. Contrary to the theory of Poncelet and the 
experiments of Morin and Briggs, Mr. Lewis found that 
the sum cf the tensions does not remain constant, but 
increases with the load as much as 33 per cent. with 
vertical belts. As the efficiency and the slip were the 
same, whether thick or thin belts were employed, Mr. 
Lewis could detect no loss from stiffness. He therefore 
concludes that economy depends chiefly upon slip and 
journal friction. 

Lanza.—Professor Lanza, aleo in 1886, supplemented 
the information obtained by previous experimenters upon 
slip, by seeking to determine—first, what is the average 
speed of slip under ordinary practical conditions of work- 
ing; second, what is the coefficient of friction obtained 
with the average speed of slip; third, what is the varia- 
tion of the coefficient with different kinds of pulleys and 
belts. By careful experiment he finds that the average 
speed of slip under ordinary working conditions is from 
3 ft. to 12 ft. per minute ; and at that speed the coefficient 
of friction has a mean value of 0.27. 

Fauquier.—Further information has been gained by a 
series of trials made by M. Fauquier, the results of which 
are recorded in the Proceedings of the Société des 
Ingénieurs Civils for 1893. With a smooth-rimmed pulley 
running on carefully prepared bearings, he determined 
the weight required to maintain a constant speed of rota- 
tion, when attached alternately to loaded belts and loaded 
ropes passing round the rim. The added effect of the 
grooves of a rope pulley was determined by measuring the 
moment of resistance due to the sticking of the rope in 


loss of power due to the stiffness of the ropes and belts 
may be calculated; and concludes that rope gearing 
absorbs from one and a half to three times the total power 
that is lost in belt gearing. This he attributes chiefly to 
stiffness ; but it must be remembered that the measure- 
ments upon which he relies are of necessity liable to large 
proportionate errors. His results must therefore be re- 
ceived with caution in the light of the Lille results. __ 

Conelusion.—In almost all these experiments the chief 
object has been to determine the limit of load under 
ordinary working conditions, beyond which a belt will 
slip upon its pulley. The work of Morin left out of 
account the effect of speed of slip upon the frictional 
coefficient; and although Messrs. Briggs and Towne 
recognised its influence, they were unable to carry out 
experiments of a satisfactory kind at the speeds of slip 
due to the elasticity of belts under ordinary working con- 
ditions. Other experimenters, working at lower speeds 
of slip, obtained conflicting results; and it was not until 
1882, when Professor Holman experimented at varying 
speeds of slip with the express object of finding the cause 
of the discrepancies, that the coefficient was known to 
vary from 0.58, the value obtained by Morin and Mr. 
Towne, down to 0.12 when the speed of slip was 
sufficiently reduced. Since then Professor Lanza has set 
all doubt at rest by a careful and elaborate series of tests, in 
which the average speed of slip under ordinary conditions 
has been determined, and the value of the coefficient of 
friction for that speed found to be 0.27, a value which Mr. 
Towne accepts as more accurate than that which he was 
forced to deduce without direct confirmation. It is there- 
fore possible to insure that no excessive loss shall occur 
from slip. But there still remain residual losses—slip 
due to elasticity, work in overcoming the stiffness of 
belts, reduction of the coefficient at high speeds by centri- 
fugal action and by air—about which very little is 
definitely known. 

The experiments of Mr. Lewis and M. Leloutre tend 
to show that the total loss in well-designed belt gearing 
does not exceed 3 or 4 per cent. of the gross power trans- 
mitted ; and M. Fauquier has investigated the losses due 
to stiffness, with results which require confirmation 
before they can be deemed conclusive, and with which 
the observations of Mr. Lewis directly conflict. 

By the Lille trials it has been shown that ropes are 
practically as efficient as belts, though some slight doubt 
has been cast upon the actual value as previously deter- 
wined of the losses in belt gearing, from the fact that the 
variation which was found between individual observa- 
tions at Lille exceeded 3 per cent. It is to be re- 
gretted that it was not found possible with such a unique 
installation to extend the limits of the research; but it 
must be admitted that the difficulties were great, and the 
increase in the outlay would probably have been large. 

In conclusion, the author desires to express his thanks 
to M. Dubreuil, M. Dujardin, and the members of the 
Commission and of the experimental staff, for the kind- 
ness which was shown him on all occasions, and for the 
ungrudging manner in which facilities were afforded him 
for a information upon all that concerned the 
trials. 





THE STRENGTH OF CYLINDRICAL 
SHELLS. 
By Mr. F. KeerHorr. 


In ENGINEERING for December 7 and 14, 1894, and for 
August, 1895, articles by Mr. J. C. Spence were publiehed, 
which, their author held, proved the ‘‘endless ring” 
theory, generally used in determining the scantling of 
boilers, to be radically wrong, his contention being that 
the ends greatly augment the resistance of steel struc- 
tures. he present writer thinks these conclusions 
hazardous at the least, since the experiments in question 
are less conclusive than their author appearsto think. It 
is generally admitted that a structure is well designed 
pt when the stresses under the loads to which it may 
be subjected do not in any part exceed a certain definite 
amount. The object of the theories of elasticity is to 
ascertain, with sufficient accuracy for practical require- 
ments, whether this condition is fulfilled in any given 
structure. Any experiment designed to show that such 
theories are unreliable in any particular case, should 
include observations on the stresses actually existing 
within the elastic limit, which can only be ascer- 
tained by means of an exact determination of ex- 
ceedingly small strains. The difficulties thus arising 
have prevented this method being adopted in the case of 
complicated structures, and the permanent set, or even 
the breaking, of the structure, has been measured instead. 
Such observations, though useful in their way, require to 
be interpreted with much care, since once the elastic 
limit is passed, tbe overstrained portion of the structure 
stretches and relieves itself of part of its load at the ex- 
pense of its neighbours, which may, under certain condi- 
tions, be then so overloaded that they will give way 
before the one which was originally the most severely 
strained. Thus the final distribution of the stresses in 
such a body may be entirely different from the initial 
state before the elastic limit had been passed. In riveted 
work this statement of the case has additional force, since 
in good riveted work the ogee are held together largely 
by friction arising from the contraction of the rivets in 
cooling. Hence, up to a certain limiting load, the joint 
acts almost like a welded one, the rivets being in simple 
shear, but as soon as this limit is passed the plates 
slip, and rivets are subjected to severe bending stresses 
and yield considerably, thus altering the distribution of 
stress on the structure very materially. For ordinary 
working loads, however, it is the initial, and not the 





final, distribution of stress which is of importance, a fact 





subjected to pressure, and having a joint with practically 
no resistance. The question remains, what has this to do 
with the working strength of a boiler? Itis obvious that 
in Mr. Spence’s model the plates have bent transversely 
to the axis of the shell, whilst in a boiler they are simply 
stretched in this direction. The present writer considers 
it would not be difficult to make experiments, showing 
what the actual stresses are in a marine boiler under 
working conditions, by measuring the increase in the 
diameter at different parts of the shell, making due 
allowance for the expansion of the material due to the rise 
of temperature, and this plan should yield reliable indica- 
tions, 

In the absence of such experiments, however, we may 
fall back on calculation, and it will now be shown that 
the ordinary endless ring theory is practically accurate. 
Take, for example, a cylindrical boiler of the ordinary 
type. Consider, then, a strip of the cylindrical shell 
comprised between two planes passing through the 
axis, and making a very small angle d @ with each 
other. In the first place this strip will be solicited 
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by the pressures p, and py (Fig. 1), and also by the mole- 
cular stresses in the planes ab, a! b', Then from the 
symmetry of conditions there can be no shearing forces in 
the planes bounding the strip. Hence the forces acting 
across these planes can be reduced to single resultants 


p 
= af 7t d r when T is the tension at the distance r from o, 


r , 
These resultants are normal to the planes a b and a! L!. 
It is obvious, therefore, that the elemental strip will bend 
along the plane bisecting the angle d @. The force acting 
on the elemental strip will be per unit of length, 

d 


P = 2 po) 7 sin ee — 2 p, 7; sin - M - aT sin 4? 


As the angle d @ is infinitely small; we can write 
P= (p9r9 —m1 7; —-T) a. 


The elements of the resistance of the strip will be, its 
transverse section being w, 


w=(r?2 — 7) a 0, 


and its statical moment“, with reference to any axis 
normal to the plane of bending such as x a, will be 


Tr) 4a9 
P -[ def cos od o=4lr,3-1%) d 0, 
% -4d0 


and its moment of inertia I with respect to the same axis 
will be 


a 440 
I=] r°dr fcos? odg =} (rj*—-1r)*)d 0. 
r -440 


From the above it appears that the following statement 
holds good, viz : 

A generatrix of the cylindrical shell of a boiler will de- 
form similarly to a strip of plate of which the section is a 
trapezium having bases respectively equal to the internal 
and external radii of the shell; the pressures acting are 
augmented at each point by a force acting towards the 
axis and equal to the resultant of the stresses arising at 
this point in a diametrical plane, 

In steam boilers the thickness of the shell is very smal), 
and the trapezium can be replaced by a rectangular sec- 
tion = 7 r, where 7 denotes the thickness of the metal 
and r the mean radius, Without sensible error we can 
always write p) 79>—p1 7) = pr, p being the effective pres- 
sure; also T = 7/7, 7 varying inappreciably from a constant 
quantity in the total thickness of the plate. We then 
have for the force acting on the strip 


P=pr-Ty. 


In this formula 7 is a function of the deformation of 
the shell, and if we call y the increase of the radius, 


-<Ey 
J, 


To determine y, refer the strip of length A Al = 2L to 
an axis of absciseze ox taken along the mean fibre before 
the deformation. and to an axis of ordinates O Y passing 
through o the mid point of the strip. If now we suppose 
the boiler ends removed in such a way as to leave the 
strip entirely free, we can replace them by a reaction R; 
and a couple M, at each end of the strip, and the dit- 
ferential equation to the elastic curve, taking the 
moments as they exist before the deformation, will be: 


BISY = M+ R(L +2) +hpr(L + oP 
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x! and y! being the co-ordinates of any point whatever. | 
To determine y, differentiats twice, and we get 


EIG"=R + pr(h+2-E” [" ode 
ax’ r L 


.7aty "3 
EI =pr-E”y. 
d x r 


Since 
] ° 
I r 7 
12 Is 
this equation can be written 
ry 4 
weletag . « « 
4 dx, 
if we pub 
4 72 “ 
1 n? r? X* and? a = Yo. 
12 4 Qk 
Ib is evident that Y, will bethe extension of the radius 
r, according to the endless ring theory. The general inte- 
gral of equation (1) is 
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where A, B, A!, B! are arbitrary constants. 

Since the deformation is symmetrical with respect to 
the origin, the value of y must be independent of the sign 
of x, hence 








A'= A, and B! =-B, 
and the equation reduces to 


: : | 
y= Yy—Acos ™ .cosh * - Bein.” sinh”. 
N r \ \ 
The determination of the constants can only be made | 
when the conditions imposed on the deformation at the 
ends are known. If the endsare absolutely rigid, we have | 


forx = L, 9 =0, and dy -0. Hence 
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This function is too complicated to be studied easily in 
a general way, so the deformation y at the middle of the 
boiler will be examined first, Making x = 0, we have, 


2 sin I, cosh I + cos L sinh 1) 
se N N N v| 
( sin 2 L + sinh 2 | 
» \ 
If . 0, vy, = 0; whilst if = =O,9% = Y, 


Further, the fraction 





sin I, cosh I + cos L 
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sinh I, 
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sin 2 + sinh 21 
N X 


has an infinite number of roots which are defined by the 
condition that 


tan ! = —twnh L 
A n 


The latter function converges very rapidly to the limit | 
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| tive maximum for a value of z =m nearly, the cor- 


| equation is a periodic number, having the period 7. If 
|then “ > 7, there will be one or more maximum or 


| mum value does not occur in the centre of the shell. It 
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unity. Thus for u = 6, tanh = ,99990567. Henceall | 


’ | 
the roots differ but little from - = 3 ae aw. The first 


corresponds to ~ = } 7, or, more exactly, < =235. f | 


L increases, the fraction changes sign, and has a nega- 


/ 


responding value of the function being then ~ .0863, 
whence 

Y = 1.0863 Yo. 
This value of . is, however, never met with in practice ; 


since, even in boilers constructed for very high pressures 
and very short, it can never fall below 6.5. However 
this may be, the value of y) oscillates abouts Yo, converg- 


ing to it very rapidly as — increases. From the forego- 

ing it will be seen that the effect of the ends is to make 

the shell take a wave form, the ” being zero for values 
x 


of = defined by the relation 


£ x 
= tanh ~~ 
tan x r 


L L 
tan 7 tanh r 


: = Oand . es u are both roots of this equation. But if 
~ is large there are other roots intermediate between 


these values. In fact, the fraction 


tanh ” 
r 
tanh L 
A 


tends rapidly towards unity, and the left-hand side of the 


minimum values of y, and hence a series of undulations. 
As an example, let : =5, Thenif 


*=—5 45 4 3 2 a 0 


\ 
y =0 O.1768Y,y .4916Y, .9330Y, 1.041 Y, 1.0242Y, 1.0091Y 


This Table shows that the deformation reaches the value 
Y, at a small distance from the ends, and that its maxi- 


can be shown that this maximum is 1.0420 Y), and that it 
occurs at a value of x given by x = 1.9075, 


Theory shows us, then, that in a boiler of sufficient 
length the maximum extension of the shell is not pro- 
duced at the middle of its length, but at a short distance 
from the ends. The shell is then concave in a longi- 
tudinal direction near the centre. If the shell is very 
short this concavity is not produced. These facts are well 
illustrated by Mr. Spence’s experiments. It further 


4 


appears that where x > 6.5 the deformations of theshell 


will differ very little from what they would be in a boiler 
the shell stresses of which were entirely unaffected by 
the ends. These results are obtained on the supposition 
that the ends are totally indeformable. 

If, however, the ends stretch and bend, the arbitrary 
constants of the differential equation will have different 


values. Thus at 7 = L.y=y, and o =a,, whence 
ax 
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The effect of y, isevidently to diminish the longitudinal 
flexure of the shell, and the approximate strains to the 
values they would take if totally unaffected by the 
action of the ends, The effect of a, is less easily seen, 
If the angle is positive, the strains will be generally de- 
creased. This would be the case if the ends became 
convex under the pressure. If a, is negative, the ends 
would become concave under the pressure, and the strains 
would be increased. It would be risky to say which of 
these effects would obtain in practice, as it would depend 
on the construction and methods of staying the ends. 
In any case, the effect of a, is to produce a series of 
longitudinal waves in the shell, of which the crests will 
occur at values of x given by the relation 

tan F tanh L_ 1 
tan “= rinsleperissa? ile 
tan | tanh 4 +1 r 
r r 

These waves have not, it will be seen, the same period 
as those previously discussed. In practice the uncer- 
tainty which exists as to the value of a, is of no import- 
ance, as the amount of bending is kept -very low by the 
gussets or stays, and even if a, were comparable to Yo, 
its effect would always be very small for such cases as 
occur in practice, since then the f acticn 


1 
sin 2) + sinh 2 
is very small, 

In conclusion, then, in all practical cases, it is useless to 
take any account of the action of the ends in modifying 
the stresses in the shell of an ordinary boiler. In fact, the 
end action is as likely to increase the circumferential 


strains as to diminish them. 





MISTAKING A SIGNAL. 

In the early hours of October 27 a goods train came to 
a stand in the up passenger loop at the Preston station of 
the Lancashire and Yorkshire and London and North- 
Western Railway Companies, to await the passing of an 
up express passenger on the main line. While the driver 
was forward on his engine, oiling, the signal for the 
express, which, with the signals for the goods train, was 
located on a gantry just above the goods engine, was 
pulled off, and the fireman shouted out that either (the 
evidence is conflicting) ‘* He’s pulled off for us,” or ‘‘ They 
bave pulled off,” and the driver, not unnaturally thinking 
that it was the signal for him, shouted back for him to 
come on, and still went on oiling. The expreas had been 
slacked by signals north of Preston, and so was happily 
only running at about 15 miles an hour when the driver 
nodticed the goods train moving and fouling the line some 
100 yards ahead. He at once shut off steam and applied 
the vacuum brake, with which his train of nine vehicles 
was fitted, and at the same time the fireman of the goods 
train became aware of the appreach of the express, and 
was able to shut off steam before he and the driver, who 
was still oiling, jumped or were thrown off. The latter 
was very seriously injured, chiefly from shock, and four 
passengers also complained of injury. The leading coach 
on the express was overturned, but it was fortunately 
empty, while vehicles in both trains were derailed. Lieu- 
tenant-Colonel Addison, in his report, while feeling great 
sympathy with the driver of the goods train, lays the 
blame for the accident on him, as he was naturally re- 
sponsible for seeing that the proper signals were off. 
Although the road was not unknown to the goods fireman, 
yet he professed entire ignorance of the Preston signals, 
upon which the Government Inspector points out that if 
such were the case the man was not fit for his position. 
Our sympathy certainly goes out to the driver. 





SwepisH Iron.—The Swedish steel and iron manufac- 
turers have done considerably better during 1895 than 
was anticipated at the commencement of the year. A 
good demand, more especially for steel, has sprung up, 
and not a few contracts for forward delivery have been 
closed at improved prices. The demand for Lancashire 
iron is, however, still limited, and prices for this article 
cannot yet be considered satisfactory. The shipments 
show an increase as compared with the figures of the 
previous year, more especially as regards pig and bar iron. 





BraziLiaN Rattways.—An extension from Araraquara 
to Riberraosinho, in the province of San Paulo, has been 
recently projected. The line, if constructed, will serve a 
rich coffee district. 'The Government of the State of Rio 
de Janeiro has granted a charter for building a line from 
Petropolis to Jeronymo Mesquito, on the Brazilian 
Central Railway. The length of the proposed new line 
is 50 miles. If constructed, it will uce the time occu- 
pied by a journey from Rio to Petropolis to 1 hour and 
45 minutes. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specitcation is 
not illustrated. 
Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office 
ale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 

at the uniform price of 8d. 
The date of the advertisement of the acceptance of a complete 
specification ts, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the accept of a yplete specification, 
gre notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


17,269. C. E. C. Jungnickel, Altona, Germany. 
Galvanic Cells. (4 Figs.] September 16, 1895.—Galvanic 
dry cells, as heretofore constructed, possess the drawback that the 
gases produced in the interior of the cell, as the result of the 
application of heat from the outside, short-circuiting, or other 
cause, act to drive out the electrolyte through the porous carbon 
cylinder. If this driving-out action, which of itself weakens the 
cell, does not take place with sufficient rapidity, the seal or closure 
of the cell, or the cell itself, is liable to burst. The improved 
regulator consists of a hollow body a, preferably made of glass, 
which is provided at its lower part with a small aperture b. Ia 
a carbon-cylinder cell (Figs. 1 and 2) this regulator is arranged 
inside the carbon-cylinder; and in a carbon-plate cell (Figs. 3 
and 4) it is arranged by the side of the carbon plate. The arrange- 
ment in each case is such that the opening 0D is always left free, 
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in order to enable communication to be ¢ffected therethrough 
between the interior of the — and the interior of the 
cell. If gases be generated inside the cell, and they be not able 
to escape with sufficient rapidity, they will force the electro- 
lyte through the opening b into the regulator, the air in which will 
be thereby more or less compressed, {n this manner the electro- 
lyte will be partially or wholly removed from that part of the cell 
that ordinarily contains it, further generation of gas will be 
arrested, and the complete exhaustion of the cell prevented. Thus 
the hollow body will serve as a regulator of the gas pressure, and 
also, if need be, as a cut-out when the whole of the electrolyte is 
forced into it. After the gases have escaped, or have become partly 
condensed, the compressed air in the regulator will force the elec- 
trolyte back again out into the cell, and thereby render the latter 
again active. (Accepted November 27, 1895). 


LIFTING AND HAULING APPLIANCES. 


19,659. _J.A. Saner, Northwich, Chester. An Im- 
proved Drum for Working Dredger Buckets, Eleva- 
tor Chains, and the like, [2 Figs.| October 19, 1895.—a is the 
body of an elevator drum, this part being preferably of cast iron 
and of hollow construction. b is the shaft on which the body a is 
secured. care rings, preferably of hard metal, as steel, at either 
end of the drum, on which the bucket chains, links, or the like, 
bear and work. The outside of these rings, in the example shown, 
is pentangular, the sides of which are even with the rest of the 
drum ; but inside they are of circular form, and they fit over cor- 








respondirg circular neck portions al of the drum a. These necke 
a‘ and the inner turfaces of the rings c are truly turned, and 
adapted to fit on one another. The rings are fastened upon the 
necks al by keys d. The bedy a is made in halves, and these 
halves are provided at each end with recesses or countersinks ¢, 
through which fastening bolts will pass. To assist the fastening 
of the rings c upon the necks a!, they may be shrunk on in addition 
to being keyed. By this construction of drum or tumbler, only 
such portions of it which take the wear need renewing when worn ; 
that is, the body does not require renewal, but only the erd rings 
or bands. (Accepted November 27, 1895). 


12,606. J. P. Halket and J. Kennedy, London. 
Safety Apparatus for Lifts. [3 Figs.) June 29, 1895.— 
This invention relates to safety apparatus for lifts so arranged 
that, when there is any sudden or undue acceleration of the speed 
of the cage in its descent, brakes are automatically brought into 
action so as to retard or stop the cage. Referrirg to Figs. 1 and 
3; on the cage O, and mounted in a frame F attached to the cage 
near one of the guides G, are a pair of heavy armed cam levers 
L, L supported by springs S, 8S, which are adjusted by screws and 
nuts N so as to support the cam levers L, L in such a position that 
usually, when the cage descends at moderate speed, the cam sur- 
faces are close to but not in contact with the sides of the guide 
G, but, when the speed of the cage is suddenly accelerated, the 
inertia of the cam levers causes them to lag behind the cage or 
relatively raises them to such a position that they come in contact 
with the sides of the guide and are then moved farther by friction 
until they grip the guide forcibly between them, thus forming a 
powerful brake which retards or stops the cage. In the modifica- 
tion shown in Fig. 2, the two cam levers L, L may be connected 


by links A, A to a weight W, which is suspended by a single ad- 


guide, both cams moving together. Not only may the guide at one 
side of the cage be gripped, but also the guide on the opposite side, 
as shown. And in this case the weight W may extend across the li 
shaft, each end of it being connected by links A to a pair of cam 
levers. When the weight is thus arranged it may consist, as 
shown, of two parallel bars with clear space between them for the 
ram or plunger which raises the cage. The springs S (Fig. 1), in- 
stead of being attached at N to brackets fixed on the cage, may be 
attached to a crosshead adjustably connected to the sliding sleeve 
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of a centrifugal governor driven in the known manner by a roller 
pressed by a spring against the side or face of one of the guides G, 
and the single spring S (Fig. 2) may be connected directly to the 
sleeve, If then the descent of the cage becomes accelerated, not 
suddenly, but so gradually that the inertia of the cam lever L 
fails to make them grip the guide, the governor, on a predeter- 
mined speed of descen — attained, will raise the cam levers, 
causing them to grip the guide. (Accepted November 20, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


1409. E. Breslauer, Leipzig, Germany. Twist 
Drills, &c. [6 Figs.) January 21, 1895.—In twist drills and 
similar tools it is of importance that the groove for the chips 
shall be made as spacious as possible in order that the chips be 
easily removed, without, however, weakening the drill or the like 
to such a degree as to yield under pressure in lateral direction, 
or that even the cutting or guiding ribs are in danger of breaking 
away. Thisis attained in the present invention by a low rein- 
forcing rib arranged between the two cutting or guiding ribs. In 
the sectional form shown in Fig. 8, the cutting or guiding ribs are 
cut hollow in order to produce, on the one hand asharper cutting 
edge, and, on the other hand, a larger channel for removal of the 
chips. Fig. 2showsa modification in which only the front cut- 
ting edges are hollowed, whilst the rear faces of these ribs are 


Fug. 2. 198. 
a) 


curved outwardly for the purpose of strength. All these sections 
have the advantage that such steel when twisted forms a boring 
tool with very large gg gmt | groove without endangerin; 
the solidity of the tool. The low reinforcing ribs R1, R2 are groun' 
away in front at the point of the drill. Where narrow cutting or 
guiding ribs are required with a large pitch of twist, such drills 
are liable to have a defective seating or grip in their holders. 
Fig. 1 shows an arrangement in which this defect is obviated by 
the shaft of the drill, that is to say, the portion from B to C, 
being twisted to a considerably smaller pitch than the drill proper, 
that is, the part from Ato B. The end C D of the shaft is set 
off flatly. The shaft may be turned off conically or cylindrically, 
and will under these conditions offer sufficient surfaces for the 
grip of its holder. (Accepted November 27, 1895). 


1702. G. Hookham, Birmingham. Manufacture of 
Boiler Ferrules, &c. (6 Figs.] January 24, 1895.—According 
to this invention, the ferrules are prepared by cutting off suitable 
lengths of tube as A, Fig. 1. These short pieces are insertedin a 
tapered die B, so shaped as to taper down at C to a shoulder C!, the 
shoulder C! being rounded off to the configuration desired for the 
ferrule end, The shoulder is backed up by a suitable depth of 
metal to give sufficient resisting power. The ferrule A is placed into 
this taper die, and tapered out by means of a tapered punch D, 
which carries a parallel part D2, to enter the lower part of the die 
past the rounded shoulder C'. The punch is also arranged with a 
collar or shoulder above the taper part D'. The tube is expanded 
by the taper D! to fit the die, and then the shoulder comes in con- 
tact with its upper edge, forcing the lower edge against the 









the rounded end A2. 
ere to the punch or taper- 
ing tool, the surface of the tool is roughened to a sufficient extent 
to enable the ferrule to be lifted out of the die upon the up-stroke. 
The ferrule is removed on the upstroke by any suitable detaching 
device. By this process ferrules are produced, as Al, Fig. 4, having 


rounded shoulder C', and thus pepe | In 


order to insure that the ferrule shall ad 


the prcper taper and rovnicd advance edge A2. Fig. 2 shows 
the short tube A inserted in the die, and the punch in position to 
taper. Fig. 3 shows the tapering a and the advance edge 
of the ferrule rounded off. Instead of obtaining the rounded edge 
in this manner, the ferrule may be drawn from a disc by cupping, 
as in Fig. 5, and the rounded — is obtained on cutting out the 


bottom of the cup, as in — 6. The round edge ferrule, Fig. 6, may 
i= tapered as shown in Figs. 2 and 3. (Accepted November 27, 


MILLING AND SEPARATING MACHINERY. 
2426. A. Herzfeld, Halle a/S, Germany. Ball 
Grinding Mills. (2 Figs.) February 4, 1895.—In a frame B 
rotatable round a central axis A, are mounted rotatable axes a1 a2 
. . . to the upper ends of which are fixed the grinding vessels C. 


ft | vessels C C are rotated round their own axes a', a2. 


a@az... 


On the rotation of the main axis A consequently, not 
only are the frame B and vessels C carried rou also the 


nd, but 

In the grind- 
ing vessel are, as usual, balls c which effect the grinding of the 
materials in the vessels, the supply of which is effected in the 
known manner by means of shoots D branching from a hopper and 
leading to each vessel and revolving with the axis A. If a sifting 
action of the ground material is to be produced, it is of advantage 
to separate the sifting chamber from the —— , and to 
arrange it above the latter as shown. e — material is 
then made to pass through a narrow slot s through which the 
balls cannot pass, to the upper sifting surface of the sifting 
chamber R, into which the ground particles fall and are there 
collected. The coarser particles are made to travel along a curved 
channel L, Fig. 2, back into the grinding space. The ascent of 








the ground material along the sides of the vessel is facilitated by 
the conical form of the latter. In this ball mill there are always 
two centrifugal forces acting upon the balls; firstly, that pro- 
duced by the rotation round the main axis A, and, secondly, that 
roduced by rotation of the grinding vessels round their own axes. 
e balls are thus caused always to remain at the side of the vessel 
which for the time being is farthest away from the main axis A, 
where they are consequently made to revolve by the rotation of 
the vessels on their own axes, and by this means a very energetic 
grinding action is produced. The ratio of transmission of the 
gearing F and Z! Z2 is preferably so arranged with reference to 
the number of grinding vessels, that the centrifugal force produced 
by the rotation round the main axis A is greater than that pro- 
duced by the centrifugal force resulting from the rotation of the 
vessels round their own axes, (Accepted November 27, 1895). 


22,143. W. Davies, Middlesbrough-on-Tees, York, 
and T. Williams, Stockton-on-Tees, Durham. Roll- 
ing Mill Platform. [4 Figs.) November 16, 1894.—The 
girders a, a are the main beams of the movable platform which 
are held together as one structure by suitable crossbeams ard 
connections. This platform is mounted on the rear carrier wheels 
b, b, and the front carrier wheels b!, b'. The rear wheels }, > run 
upon the rails c, c, which are permanent fixtures to the n 
frame of the machine, whilst the front carrier wheels b!, b' run 
upon the rails or tracks d,d which rock or tilt about the spindle ¢ 
as about a hinged joint. A to-and-fro-motion is imparted to the 
wheels 5, b, whilst an up-and-down motion is imparted to the 
tracks d, d, that is, to the wheels 01, b1, and so the platform is 
tilted up and down about the shaft ¢ as an axis or hinged joint, at 
the same time that it is running in and out or to and fro along 
the rails c, c. This combined movement is controlled and adapted 
to its purpose by suitable leverage worked from steam cylinders, 
or equivalent prime movers provided on the machine itself. / is 
asteam cylinder, the piston-rod g of which is connected to the 
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lever h, which rccka about h' as its centre, and by means of the 
link h2 its oscillatory motion is transmitted to the Seeds b, b, and 
consequently to the movable platform. jis a steam cylinder, the 
piston-rod k of which actuates the bellcrank lever m, the motion 
of which is transmitted through the link or connecting-rod m' to 
the rails d,d, which tilt up and down accordingly. The levers 
for turning the steam on or off for the eteton f and j are 
manipulated independently of each other, by which the mechanism 
for the to-and-fro movement can be used in combination with the 
tilting mechanism or by itself ; or the said levers could be coupled 
or geared together to insure the combined action always taking 
place in the proper or intended manner. By mounting the 
machine upon wheels, as shown, the machine can be moved from 
one set of rolls to another set of rolls, and be made to effect ite 
own locomotion in the well-known way. The platform is fur- 
nished with prongs corresponding to the prongs and recesses 
usuall a ed on the top guide-rest, or guide-plate of the mill, 
for guiding and lifting the plates as pew enter and leave the rolls, 
and also with a series of friction rollers as shown. (Accepted 
November 20, 1895), 


3263. A, Boussac, Paris. Machinery for Knead- 
ing. [5 Figs.] February 14, 1895.—The improved kneading 
machine comprises a trough A BC D E, composed of two parts, 
viz., a part A BC E, which is fixed and secured on the framing 
by means of supports F and G, and a part C DE, which is movable, 
and is held in position and supported by means of a table H I, 
cross-pieces J, K, and rollers Z, Inside this trough there is 
arranged a kneading device proper L, which is carried by two 
shafts Mand N. On the shaft M there it fixed a toothed wheel 








justable spring S, the inertia of the weight W acting as well as that 
of the cam levers themselves to cauce the cam levers to grip the 


On the central axis Ais mounted loose a epur wheel F, which gears 
with spurwheels Z! Z2. . . fixed on the lower ends of the axes 





Q, operated by a pinion R fixed on the same shaft as a pulley P, 
driven by means of a belt. The shaft N carries a chain wheel 8, 









ee 




















104 


ENGINEERING. 


[JAN. 17, 1896. 








which transmits its motion to another chain wheel T through a 
pitch chain U. On the shaft of the wheel T there is secured 4 

inion V, which gears with a rack X fixed onthe lower part of the 

rough. Whenthe pulley P is rotated, it will operate the knead- 
ing device L by means of the wheels Rand Q, and that conse- 
quently the kneading device L is caused to rotate inside the 
trough ADB. At the same time the shaft N actuates the pitch 
chain U, which drives the pinion V and the annular rack X, with 
the result that the movable part C DE of the trough is caused to 
rotate. The effect of these two movements, which are rotations 
about horizontal and vertical axes respectively, is effectually to 
knead the dough. In some cases it may be preferable to operate 


Fig .2. 
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the movable part C D E of the trough by hand ; in such cases it 
will be necessary merely to remove the eyed chain U. The 
kneading device is shown as formed by a ri ng ab provided with 
teeth or pins c, of a number that may be varied according to cir- 
cumstances. These teeth or pins may be of greater or less length, 
and be made of iron of round, square, oblong, or other suitable 
form in cross-section. They may also be straight or inclined, 
and be connected together at their inwardly projecting ends or 
not. One of the essential and characteristic features of my in- 
vention consists in the fact that the journals M and N do not 
extend into the interior of the kneading device. (Accepted 
November 27, 1895). 











PUMPS. 
12,612. P. Hovig, Zwyndrecht, Holland, Centrifugal 
Pumps. [7 Figo June 29, 1895.—This invention is specially 


applicable to centrifugal pumps used in dredging apparatus of the 
ind in which material such as mud, sand, silt, and the like is 





raised by means of water through a suction pipe ted with 
the pump. 1isacentrifugal pump provided with a suction tube 
2 and a delivery tube 3, the spindle 4 of the pump being driven by 
an engine 5, and the whole forming a suction dredger carried by 
the vessel 6. In order to prevent leakage of air into the interior 
cf the pump casing through the bearing 7 in which the pump 


then abuts against the top of the bracket b, and so holds the valve 
open. The extent of opening of the valve at this time can be 
varied by screwing the valve spindle, which is provided with a 
bandwheel, more or less through the nut g, which acts as an adjust- 
able stop to limit the inward endways motion of the valve spindle 
and valve. The action of the improved steam trap is as follows: 
Upon steam blowing through the discharge pipe / of the trap, 
the valve a‘ will, in consequence of the unequal expansion of the 
aed h and the rod i, be closed, and should the expansion of the 
tube h and consequent movement of the valve seat exceed the pre- 
determined limit, due to the pressure and consequent temperature 
of the steam being higher than that which is necessary to cause the 
mere closing of the valve, or for other reasons there should be ex- 
cessive movement of the valve seat, then the helical spring d will 
be compressed and allow the valve to yield, thus obviating strain- 
ing of _ trap or cutting of the valve face. (Accepted November 
13, 1895). 


19,107. H.A. Wheeler, St. Louis, Mo., U.S.A. Steam 
Condensers. [2 Figs.) October 11, 1895.—I is the pipe through 
which the steam is introduced. 2 is a box or chamber into which 
the pipe I projects a ehort distance. 3 are tubular passages, one 
or more in number, leading from the box 2, and through which 
the steam passes in the direction shown by the double-winged 
arrows. 4 are conical or otherwise shaped ends to the passages 
3. 5 are small tubes for conducting off the water situated at the 
bottom of each down dip of the es 8. 6 are discharge 
ipes in communication with tubes 5. 7 are also discharge pipes 
eading from the bases of the conical shaped ends 4. The pipes 5, 
6, and 7 all lead to the box 2. 8 is another discharge pipe, 
situated at the bottom of the box 2, and through which the con- 
densed steam is drained. 9 isthe joint between the pipe I and 
the box 2, consisting of a sleeve secured to the bottom of the box 
2, and extending around, over and down into the projections of 





wheel spindle 4 rotates, and thereby to obviate the consequent 
decrease in the efticiency of the pump, the pump, according to 


Fig.7. 
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this invention, is placed wholly or partially within a receptacle 8, 
which is charged with water to a height above the bearing 7, and 
is open at the top to the atmosphere, so that when the pump, 
which is shown, by way of example, as having only one spindle 
bearing 7, is working, and a partial vacuum is set up within the 

ump casing, ® comparatively small quantity of water will flow 
an the said bearing into the pump casing, and thus prevent 
the vacuum therein from being ‘mpaired by the entrance of air. 
The water also acts to reduce the friction of the pump spindle, 
and to keep the bearing free from grit and like matter liable to 
enter the bearing and cause rapid wear thereof. (Accepted 
November 20, 1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21.571. W. Geipel, Blackheath, Kent. Steam Traps- 
(6 Figs.) November 9, 1£04.—The figures show the present in- 
vention applied to a steam trap of the kind shown in and de- 
scribed with reference to Fig. 6 of Specification No. 7860 of 1893. 
In this case, instead of screwing the valve spindle « through the 
bracket } and fixing it by a nut beariig against the bracket, as 
in the arrangement shown in the said former specification, the 
spindle is arranged to pass freely through a hole c in the bracket, 
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and is surrounded by a helical or coiled spring d that is arranged | vertical flues ¢ and downward through th , i 
between a washer ¢ resting against the bracket, and a collar /| apertures / into the interior of such ki cuteaed teat oe 





fixed on the spindle, the ar 


r 





t being such that normally | flints which have been previously charged or shot into the in- 
the spring presses the valve a‘ on itsseat. In order that the | terior of such kilns. The lower peation of the first charge of flints 
valve shall not follow its seat during contraction, beyond a pre-| rests upon the arched bottom g of the kilns below the lower row 
determined point at which it is desired the trap shall begin to| or circle of the diagonal apertures. The flints as they become 
discharge, there is arranged on the valve spindle a a nut g, which | calcined fall or d dintoach 











the pipe I. The operation of the device is as follows: Steam 
enters through the pipe I and passes through the pipe 2, and thence 
into the tubular passage 3. An essential feature of this invention 
is the arrangement of the tubular passages 3 by which the water 
is drained off in the direction in which the steam passes. This is 
accomplished by slanting the passages out of the horizontal, to 
that the water in seeking its level runs to the place of the deepest 
depression, which is situated just before the abrupt up curve of 
said passage. The tube is then curved back upon itself in the 
same vertical plane, slanting downwardly as shown. At the 
points of deepest depression the water drains are located in com- 
munication with the main discharge pipe 8. As the water flows 
down the long slanting portions of the passages 3, it passes in the 
direction taken by the steam, and consequently instead of pre- 
—s its escape, it serves to aid it. (Accepted November 20, 


MISCELLANEOUS. 


22,950. J. C. Bailey, Stoke-upon-Trent, Staffs. 
Kiln for Calcining Flints. (8 Figs.) November 27, 1894. 
—q@ represents perforated or moulded firebrick blocks or slabs, 
the upper portion of the interior of such kilns and their several 
flues being lined with or constructed of ordinary firebrick or other 
similar suitable material +b. When fuel on the firegrates c is 
lighted, the flames, smoke, and heat from such fuel ascend into, 
and flow through the flue d surrounding the lower narrow part or 
throat of such kilns. Thence the fire gases pass into the several 
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Ins, on to and between the 


below the bottom of the kilns. From this vault the calcined flints 
are withdrawn by rakes, shovels, or other suitable means. Fresh 
charges of flints or yuartz are introduced to the interior of the 
kilos through the inclined hole k in the roof or upper part of the 
kiln, fuel being fed on to the firegrates c from hoppers?. The outer 
firebrick lining b2 of the kilnsis surrounded by ordinary brickwork 
i, and strengthened if desired by wrought-iron bands j. (Accepted 
November 27, 1895) 


1078. A. Cohn, Breslau,Germany. Manufacturing 
Machine - Paper with Coloured Longitudinal 
Strips. [4 Figs.) January 16, 1895.—This invention relates to 
a method of manufacturing paper on the long-sievé machine, such 
paper consisting of long strips coloured through and presenting 
various colours. The new method consists in providing for several 
stuffs, which are coloured in conformity with the desired tints of 
the strips, to run upon the wet part of the machine in such a 
manner that the edges of the several strips will be felted together 
under the action of the shaking movement of the sieve or other 
appropriate devices, and thus produce durable striped paper. An 
arrangement of a paper-making machine adapted for carrying out 
this method is represented in the accompanying figures. There 
figures show a portion of a machine for manufacturing paper with 
longitudinal strips having two different colours, a being stuff of 
one colour, and » the stuff of the other colour. Each of these two 
stuffs after passing through the cleaning part, is conducted in 





strips of the desired width on to the sifting part. In this case one 
stuff ) may, for instance, be ca‘ drop from a channel c into 
the cleaning part a short distance in front of the sieve through 
openings d. The separation of the strips of stuffs from each other 
pcm a gv by very thin plates e¢, which are arranged upon a hori- 
zontal shaft f so that they may be displayed thereon, or also by 
cover straps. These plates c which separate the strips of stuff 
from each other come to an end preferably on that portion of the 
sieve at which the moisture contained in the stuffs is still so great 
that a sufficient movableness of the fibres will exist for the felting. 
The number of the colours chosen, and therefore of the strips 
presenting different colours, is optional, and the coloura may also 
be selected at will. The only condition is that the union of the 
several strips of stuff shall be effected upon the wet part of the 
machine, and in such a manner that, at the place where they join, 
the several strips shall be felted together at their edges. (Accepted 
November 27, 1895). 


587. T.Eunson, Sunderland, Durham. Process of 
Manufacturing Moulded Glass, (1 Fiy.)] January 9, 
1895.—This improved process of facturing Ided glass 
consists in delivering measured quantities of molten glass from 
the glass pot automatically, each successively or alternately to one 
of a series of buckets carried by an endless belt, the said buckets 
delivering their charges of glass successively into a shoot directing 
the charges severally to a series of moulds automatically or other- 
wise brought beneath the said shoot. Y isthe pot in which the 
glass is melted ; Ais the revolving cylinder which measures the 
glass and delivers it into the shoot R, which may swing on the 
pinS. Lare the buckets carried on the chain belt K. Q is the 
shoot on the press, which delivers the glass into the mould T on 
the revolving table U of the prees. Z is a belt sheave for chain or 
leather band driven from ehafting or other motor. H is the shaft 
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carrying this sheave Z, also the wheels J and G. Motion is given 


to the cylinder A by a chain belt on wheel G, working round a 
wheel F on shaft E, on which is a spurwheel D gearing into 
another spurwheel C on shaft B which carries the cylinder A. 
The belt K is driven by the wheel J, thusdriving wheel N. Another 
belt from a wheel alongside N and on same shaft transmits motion 
to wheel P and thus drives the shaft X, which revolves the table U 
of the press and works the plungers. The buckets may be made 
of sheet steel, or any other suitable material, and are lined with 
some fire-resisting material for which the melted glass has no 
affinity. A lug L! projects at the back of each bucket which will 
catch the shoot R to allow a little more time for the glass to fall 
into the bucket. When the bucket has passed, the shoot falls 
again into its original position. The top strand of chain K may 
be supported if necessary. W is a bracket for supporting the 
wheel N and the shoot Q. V is the casing of the press. (Accepted 
November 20, 1895.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reporte of trials of patent law cases in the United States, may be 
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consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford: 
gtreet, Strand. 
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Stone Breakers & Ore Crushers, 


THH “BLAEKEH-MARSDEHN” IS THE BST. 


——— THE RESULT OF THIRTY YEARS’ EXPERIENCE, ——— f 
H. R. MARSDEN, Soho Foundry, LEEDS.| | 





OVER 10,000 IN USE. 


Postal Address: H. R. MARSDEN, LEEDS. 


80 FIRST-OLASS AWARDS: 
50 MAOHINES OF DIFFERENT TYPES IN PROGRESS TO SELEOT FROM. 
ILLUSTRATED LISTS IN ENGLISH, PRBNOR, AND SPANISH. 
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Telegrams: MARSDEN, LEEDS. 
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PRICE LISTS FREE ON APPLICATION. 
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MORE RELIABLE THAN STEBL. 


INGOTS, TUBES, 
PLATES, RODS. 


The Cramp Manganese Co. of Great Britain, 
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ROBART BOYWLE! & SOn’ss 
LATEST IMPROVED PATENT SELF-ACTING 


,AIR PUMP VENTILATOR, 


50 PER CENT. REDUCTION IN PRICE. 


fF Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
in action, and impervious to wet and down draught. 


Strongly made of the best Steel, Galvanized, and finest Workmanship, 








64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 1387 


Following the acquisition ot our NEW WORKS, situated in 
the heart of the Cheapest Coal, Iron and Steel Districts, we 
have added to our technical staff the most successful modern 
experts in the designing of— 


MODERN COAL HANDLING MACHINERY. 
COAL SCREENING & WASHING PLANTS, 
AUTOMATIC SMOKELESS STOKERS, 
ELEVATORS, CONVEYORS, CHAINBELTS, 
SPROCKET WHEELS and GEARING. 


Steady, self-respecting Fitters and Millwrights are invited to Apply by 
Letter for Situations. 


new CONVEYOR CO.,, iro. 


3 & 4, Lime Street Square, LONDON, E.C. 




















DAVEY, PAXMAN & CO., ., ENGINEERS ce BOILERMAKERS, COLCHESTER. 


D. P. & Co.’s “Economic” Boiler is one ot 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, gag ' 
MILLS & FACTORIES, &c., 


Witte GREAT SUvUCOtSS. 


DL — OOO 


TELEGRAPHIC 


ADDRESS — “ PAXMAN, COLCHESTER.” 





PAXMAN'S PATENT “ECONOMIC ” BOILER. 


D. P. & Co. are Makers ot High-class Cornish, 

Lancashire; ‘‘Essex,” Vertical, Locomotive, 

“‘Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 


Boilers made up to 200 Ib. working pressure. 


ALL RIVET HOLES DRILLED. 
Od 5001 


CATALOGUES, PRICE LISTS, ESTIMATES, &e., POST FREE. 


London Office: 78, Queen Victoria St., E.6. 
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THE AMERICAN SOOIETY OF 
MECHANICAL ENGINEERS. 
(By our New York CoRRESPONDENT. ) 

Tur recent meeting of the American Society of 
Mechanical Engineers, held in New York on 
December 3 to 6, was the sixteenth annual 
meeting; but as this society assembles twice a 
year, it was the thirty-second session since its 
incorporation. Since that time it has increased 
to nearly 1800 members, and comprises in its 
organisation the prominent members of all the 
leading scientific societies in this country, beside 
many distinguished engineers from foreign lands. 
Past-President J. F. Holloway called the meeting 
to order, and announced that Mr. Charles E. 
Billings, first Vice-President, had been elected by 
the council to fill the unexpired term of the late 
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lamented President C. F. C. Davis, who was killed 
last summer by an accident. Mr. Billings took 
the chair, and the resolutions of the council on 
the deaths of Mr. Davis and Past-President Eckley 
B. Coxe were then read. It may be said here, in 
regard to Mr. Coxe, that his loss is realised by 
all lovers of science, not only in this country, 
but abroad, that he was probably one of the 
most thoroughly trained engineers of his time. 
He was a keen investigator, and one who 
shared his knowledge with all searchers for 
truth. No one could be with him for any time 
without being impressed with his enormous scien- 
tific resources and grand personality. Mr. 
Davis, while not so well known, was a kind and 
genial man, and would have left the impress of 
his plans on the Society had he been spared to 
carry them into execution. The election of Sir 
William Arrol to honorary membership in the 
Society was announced, and the writer, who had 
the pleasure of spending several days with him at 
that noble monument to his skill, the Forth Bridge, 








can pronounce positively on his thorough fitness 


for this well-deserved compliment. The report of 
the Finance Committee showed that, in spite of 
the financial stringency, the Society was in a 
flourishing condition. Following this came the 
presidential address, which dealt largely with the 
origin and development of the drop hammer, as 
well as its present status. The President stated 
that from 1847 to 1862 in the State of Vermont 
there was one of the best equipped plants in the 
United States for the manufacture of machine tools, 
and that most of the machinery was built for the 
English Government for the manufacture of Enfield 
rifles on the interchangeable system. He claimed 
for America the introduction of the interchange- 
able system in the manufacture of firearms, sewing 
machines, watches, &c. Uniform forgings were a 
necessity, and the art of forging in dies was the 


Ps 
Fig. 5 





weak point. Drop hammers were not in use, and 
all forgings were made by the old hand-swedging 
process, as seen in sketch, Fig. 1. ‘‘ A base of cast- 
iron with suitable opening in the top for keying 
the guide stock and lower die, the upper die made 
to work freely up and down in the guide stock. In 
the face of the two dies were cut the forms of the 
parts to be forged. The power used was hammer 
and sledge wielded by the smith and helper.” 

Drop hammers were used by Colonel Samuel 
Colt in 1853 in the manufacture of revolvers, the 
hammer being raised by a vertical revolving screw. 
In 1861, Golding and Cheney took out a patent on 
a drop hammer raised by a leather belt between 
friction rolls, which rolls are to-day used in the 
best hammers. He then described certain im- 
provements as follows : 

‘¢The counterbalanced treadle is made from one 
piece of steel forging. The advantage of this 
construction is that it does not become ‘shackly’ 
from wear, and when the pressure is put on one 
side the opposite side acts simultaneously, and 
the mechanism on either side of the machine 
does its work as it was designed todo. Instead 
of springs to hold the treadle in a raised posi- 
tion, a counterbalance is provided which runs 
across the back of base and is attached at either 
end to levers whose fulcrums are driven into 
the sides of the base, the short ends of the 
levers having projecting points extending under- 
neath the sides of the treadle and holding it in the 
raised position desired. 

‘‘The improvements claimed for the counter- 
balanced treadle are that the pressure required is 
the same at the start as at the finish of the move- 
ment of the treadle, and that the construction is 


the cases where the springs or pulleys and chains 
are used.” 

Compound Lever Device.—The compound lever 
device for operating the lifting or head mechanism 
was designed with a view to lessen the shock 
of the blow given to the ‘‘ friction bar” by the 
hammer when in operation. It consists of a 
clamp on the friction bar, having a projection 
on the inner side, which acts as the fulcrum of 
the lever, whose short end is a fork which en- 
gages with pins projecting from the left hand 
upright, and whose long end is actuated by a pin in 
the hammer, which pin is placed as near the right 
hand side of the hammer as is practicable, in order 
to enable the long arm of the lever to be made as 
great a length as possible, thereby reducing the 
speed of the movement given to the friction bar 
and incidentally to the shock of the blow. By 
reducing the tendency of these bars to become 
crystallised, and imparting an easy moderate 
motion to all the friction mechanism, repairs are 
reduced to a minimum. Again, it is readily 
adjusted for different heights. Only one nut is 
used, and when loosened the clamp will drop from 
its own weight. Jointed swinghead construction 
also lessens the expense of repairs. The two 
sides of the head are connected by a heavy web at 
the bottom edges through which there is a rectan- 
gular hole to accommodate the board. The upper 
halves of the two sides are fastened to the main 
head casting by a hinge joint at the rear, and are 
primarily held in place by small swivel bolts same 
as used on a lathe centre rest, and incidentally by 
two of the head bolts which pass through the 
upper and lower parts of the head and through 
the top of the uprights. By removing two bolts 
and loosening two more, and swinging open the 
caps, it is possible to remove any part of the head 
in detail, obviating the necessity of taking off the 
entire head by means of blocks or hoists when 
repairs are needed. On both sides of the machine, 
running horizontally through the upper part of 
uprights, through the web of the lower part of the 
head and into the rectangular hole in the latter, 
good stout bolts are used which hold the upper part 
of the machine rigidly together, and relieve the 
head bolts proper from all shearing strain and also 
obviate the elongation by wear of the holes in the 
uprights. The eccentrics are made of steel cast- 
ings, which are stronger and more durable than 
bronze or gun-metal. These are chambered and 
babbit-lined, this lining being easily replaced when 
worn out. The sliding rear boxes for adjusting the 
friction are operated in the usual way (Figs. 4 and 5). 

Paper Pulleys. —Experience has shown that iron 
pulleys are not reliable for drop hammers. They 
become crystallised and break, and some one is 
likely to get hurt. Wood pulleys with iron hubs 
are very good, but the compressed paper pulleys 
give the best satisfaction. They are light as com- 
pared with their strength, are elastic, and give 
excellent belt surface. 

Method of Fastening Board in Hammer, — An 
oblong cavity from 4 in. to 8 in. long, and about 
5 in. deep, by 14 in. wide, is machined in the top 
of the hammer. That side of the cavity which is 
toward the back of the hammer has a bevel of about 
15 deg., the cavity being smaller at the top than 
at the bottom. The front side of the cavity being 
straight, the rear side of the lifting board has a 
bevel corresponding to that on the rear side of the 
cavity. The board is dropped into the cavity, a 
steel plate placed against the front side of the 
board, and two or three steel wedges lightly driven 
with a hand hammer between the board and front 
side of the cavity. Every blow of the machine 
tightens these wedges (Figs, 2 and 3). 

The President stated, as to foundations, there were 
different views—some favoured elastic, and others 
rigid ones. He thought the weight of the base of 
the machine, as compared with the weight of the 
blow of the hammer, should determine this. The 
old ratio was 6 or 8 to 1, but it has risen to 15 to 1. 
The condition of the ground requires variation in 
the plan for foundations, but in fairly hard ground, 
such as clay, or where ‘‘ hard pan” can be reached 
within 15 ft. of the surface, the following con- 
struction will give satisfaction : At the bottom of 
the excavation put in 2 ft. or 3 ft. of broken stone 
and Portland cement; on top of that place chest- 
nut timbers on end. These timbers to be sawed 
on four sides and bolted together ; the section of 
this block to be of sufficient size to accommodate 
the base of the machine and to have about 4 in. 





such that repairs are not frequently needed, as in 





margin. By putting the upper end of the timbers 
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several inches below the ground, they will be less 
liable to decay. The base need not be fastened 
down with anchor bolts, as angle-irons at the 
corners fastened to the foundations with lag screws 
will answer (Figs. 6, 7, 8). 

A discussion followed on foundations, and it was 
stated that spring timbers were at first put under 
the stamps at the Calumet and Hecla Copper Mine, 
resulting in a terrible shaking in the neighbour- 
hood until solid foundations replaced them. Mr. 
John Fritz described the foundations of the big 
hammer at Bethlehem. In constructing them 
equare piles 60 ft. long were driven as closely 
as possible and as deep as they could be driven. 
On these, timbers 24 in. square were placed, and 
these carried the anvil block, weighing 1500 lb. 
As soon as the hammer was set to work the 
foundation failed, and a new construction was re- 
quired. The timbers were taken off and the heads 
of the piles levelled. Two feet of shavings trodden 
down carefully were placed on the piles, and then 
the timbers and the anvil block restored. The 
shavings saved the settling of the foundations, and 
there was no more trouble. 

Mr. Kent described a cheap foundation : a mass 
of concrete 7 ft. below the floor level, and upon 
that a barrel-like construction 5 ft. high, the anvil 
block being placed on the latter. 


FILTERING AND SEPARATING OIL. 


The meeting now considered two of the ‘‘topics” 
on the list, viz.: ‘‘ What information can you give 
for filtering oil having very finely divided metallic 
particles in suspension? What have you found to 
be the best filtering material, either for one opera- 
tion or in a series? What information can you 
give as to the best method for the extraction of oil 
from condensed steam, where it is desirable to use 
the exhaust steam repeatedly for boiler feed pur- 
poses ?” 

As to the first topic, no one seemed sufficiently 
versed to give a definite reply; but as to the 
second there were many answers. One was, not to 
use any oil in the engine. Similarly some one ad- 
vertised ‘* How to avoid dyspepsia,” and the answer 
was, ‘‘Don’t eat anything.” In this case, how- 
ever, statements were made of engines running 
very satisfactorily for several years without oil. 
So-called ‘‘ oil extractors” were not regarded with 
favour by the speakers ; the general opinion seemed 
to favour filtering tanks. The material recom- 
mended seemed to cover a wide range, such as hay, 
sand, crushed coke, straw, sawdust, ‘‘ excelsior,” 
sponge, &c. Three tanks were recommended, the 
discharge being from the highest to the lowest, and 
the outlet about 6 in. below the surface. The oil 
is skimmed off the surface, most of it coming from 
the first tank. Another member preferred a 
sponge filter, which he described. The engine 
was of 2000 horse-power, and the tank was rect- 
angular in shape, 12 ft. long by 2 ft. in width, and 
18 in. in height. The sponge was packed tightly, 
and the water under pressure was forced through it 
lengthwise. It was necessary to have two of these 
tanks, as daily cleaning was required. 

The next day the business session claimed 
attention in the morning. The constitution, which 
was threatened with amendments, was, fortunately 
for all, allowed to remain intact, and its usefulness 
in the days that are past was considered suflicient 
guarantee for its future service. The tellers then 
made their report on the election of officers as 
follows: For President, John Fritz; for Vice- 
Presidents, George W. Melville, Charles H. Man- 
ning, and Francis W. Dean ; for Managers, N. C. 
Stiles, E. D. Meier, George W. Dickey; for 
Treasurer, William H. Wiley. 


Sranparp Tests OF MATERIALS. 

The society having sent Mr. G. C. Hening as a 
delegate to the Internationa’ Conference on Stan- 
dard Tests at Zurich this summer, that gentleman 
proceeded to tell them what was done. The con- 
ference was attended by more than 300 delegates, 
and it took 1200 printed pages to tell what was 
said ; the average thus was three pages per atten- 
dant. Judging, however, from some meetings of 
other bodies your correspondent has attended, he 
would say probably some men talked 50 pages, and 
the large majority said nothing. Mr. Hening said 
these weighty matters were still hidden in a foreign 
tongue, and the thought naturally occurs, why are 
these international meetings thus conducted? The 
writer attended the Institution of Naval Architects 


Railway Congress, held in London. Four out of 
five present understood English, and probably not 
over two in five understood French, yet the pro- 
ceedings were, for the most part, in that language. 
The result was that a large majority lost all in- 
terest in the affair, and very soon left the halls. A 
vice-president: of one of the largest railways in the 
world told your correspondent that he stopped 
after about two days of it. Mr. Hening gave a list 
of the subjects considered, and they comprised 
tests of oils, paper, textile fabrics, metals, wood, 
stone, mortars, cements, effect of acids on wires, 
micro-photography of metals, weldability, ab- 
normal fractures, &c. 


CoMMITTEES. 


A report from the joint committee, composed of 
delegates of this society, the Fire Underwriters, and 
the Architectural League, for the purpose of experi- 
menting upon the resistance of various systems of 
buildings to fire, was presented by H. de B. Parsons. 
They propose to build rooms or furnaces which can 
be heated to any temperature by gas. One room 
represents styles of walls, arrangement of columns, 
&c., while another is to test floor construction. 
Twenty prominent men identified with building 
interests have been selected from various parts of 
the country toco-operate with the committee. The 
tests are to be made at the Continental Iron Works 
at Greenpoint, Brooklyn. 

Later a petition was presented by Mr. J. F. 
Lorzano, who wanted signatures. It was asking 
Congress to organise at once a Commission to the 
Paris Exposition in 1900. It is to be hoped this 
will be favourably regarded by that body of states- 
men just as soon as they have completed the tariff 
revision, retired the greenbacks, censured all our 
foreign ambassadors, rebuked the President, settled 
the Venezuela and Alaska boundaries, and inaugu- 
rated the millennium by arbitrary arbitration. We 
cannot get into the field at Paris too soon, for other 
nations are already there, and delays are certainly 
dangerous. 


Water Power ON THE KENNEBEC RIVER. 


The meeting was now in a happy mood, and ready 
for anything, so they took the various papers pre- 
sented under consideration, and first came one by 
Samuel M‘Elray entitled ‘‘ Water Power of Cara- 
tunk Falls, Kennebec River, Maine.’”’ The ex- 
amination made by the author of the paper was in 
the interest of some Boston capitalists. The mean 
temperature in the section investigated is in 
summer 61 deg. and in winter 19 deg. Theauthor 
continues : 

‘* As a consequence, while there are a large snow- 
fall and deposit, its under-stratum thaw maintains 
winter stream flow, while spring freshets are de- 
layed until the ice, as a rule, is brittle, and does 
not make the dangerous freshets of milder climates. 
As will be noticed, in its place, upper pond ice 
sheets strongly tend to prevent sludge ice, and 
maintain full power head on the dams. 

** Power Conditions. —Caratunk is one of those 
places where nature seems to have adapted her 
work toa future art use. From a comparatively 
broad river, for several miles a very narrow gorge 
compresses the whole flow into a cascade with a 
natural fall of about 28 ft., while immediately below, 
the river at once widens into still broader expanse 
for several miles. There are here, then,a large 
natural pondage above the falls; a site already 
formed for race, wheel-pit, and mills; a powerful 
fall, on this immediate site, and an estuary directly 
obviating obstructions from flood backwater.” 

Caratunk Falls drain an area of 2847 square 
miles. The mean rainfall in 50 years was 44.49 in. 
On these data, the author decided there was ‘‘a safe 
present plant outlay for 5000 horse-power.” The 
relative cost of steam and water power were 
contrasted as follows : 

** Annual operation for 3000 horse-power, 300 
full days per year (pulp mill), closely estimated : 

dols. c. 


Coal, 48lb. per horse-power per day, 
300 days, 14,400lb. ; 6.42 tons at 6dols. 38 52 


dols. c. 
Attendance, engines ... « 2 ® 
Boilers .. ss es a a 
Cleaning ... ee - SD 
Oil and supplies i ee 


32 50 
Three hundred days, 9750 dole. + 3000 
horse-power ... nae a ee = 


3 25 





this summer, held in Paris, and the International 


Total per horse-power.. ...  .... 41 77 


Turbines, &c., fixed charges : dols. o. 
Depreciation, 2 per cent. ; repairs, 2 per 
cent.; supervision, 1 per cent.; taxes, 
4 per cent.; insurance, 4 per cent. ; 


interest, 5, or 11 per cent. on 24dols, ... 2 64 
Attendance per horse-power = 5 ee 
Race, &3. ne ae - be 0 60 

Total _... : a Sa 


The author concludes this paper thus: ‘‘At Cara- 
tunk Falls, the reach above the dam freezes for 
two miles up stream, with blue ice 24 in. thick, in 
winter ; above this the stream is obstructed by 
the anchor ice, as it is below the falls, with an 
open stream, but this ice sheet effectually prevents 
it, and this suggests a valuable remedy for a very 
serious trouble on various rivers and races.” 

Incidentally as to the cost of water power at Nia- 
gara it was stated by Mr. M‘Elroy that for 5000 
horse-power or over, the cost was 10 dols. per 
horse-power per year, and for 4500, 10.50 dols. ; 
for 4000, 11 dols. ; and for 300 or under, 21 dols, 


(Zo be continued.) 





MODERN FOUNDRY PRACTICE. 
(Continued from page 789, vol. lx.) 


Let us now proceed with a mould in this 
medium, and for that purpose select first a simple 
cylindrical article such as represented in Fig. 5 
(see page 535, vol. lix.). This should be moulded 
and cast in the position shown, with its larger 
diameter at bottom. That functionary in a 
foundry called the ‘‘ loam board cutter,” who is 
usually a foundry patternmaker with experience of 
moulders’ ways of working, is supplied with a scule 
or full-size drawing of the article wanted. He makes 
first of alla loam board for sweeping up a ‘‘ bear- 
ing ” with the lower flange of the cylinder formed 
thereon. This bearing or foundation of the mould 
is represented in plan in Fig. 48, and in half- 
section, Fig.50. The board is shaped as shown at P, 
and a gauge G is made of the diameter of the flange 
F. It is this that regulates the size of the mould 
to begin with. The moulder selects a circular 
plate P of suitable size. There are always a 
number of these kept in stock of various diameterr. 
If it should be several inches larger than shown, 
it would serve equally well, but cannot be much less. 
This plate is laid upon an iron “‘ gig” or frame 
having a centre for holding the slightly tapered 
end of the spindle. An engraving of a useful form 
of gig is given in Figs. 53 and 54. If more con- 
venient, the soleplate may be placed at once on a 
stove carriage, for these iron carriages are always 
provided with centre sockets to carry iron spindles 
about 2 in. in diameter. If the cylinder about to 
be made should be of considerable depth—in fact, 
any depth exceeding 4 ft. or thereby—it is better 
that the spindle should be steadied by a bearing at 
the top end to make it work more truly. This 
will be referred to when describing the moulding of 
a deeper cylinder. It may be here observed that 
all these appliances are of a somewhat rude charac- 
ter. It is unnecessary that they should be finely 
fitted with bored or planed surfaces. Such accuracy 
is not required in the production of castings that 
have all to be machined afterwards ; and even if 
they were so finely finished they would not serve 
the moulder’s purposes one whit better, and would 
not long continue in such fine condition where there 
are so much grit, dust, and loam in contact with the 
tools used. The spindle being oiled in its socket 
to make it turn freely, a ‘“‘ sheer iron” S is put on 
at the required height, and secured there by means 
of a key or pinching screw. The bearing board is 
now clammed or bolted to the sheer iron at 
the proper distance from the centre, this being 
determined by the gauge G, which has a semi- 
circular notch cut out at the centre to fit the 
spindle. In this bearing it will be observed 
that two courses of bricks are necessary, and as the 
seat for the ‘‘cope ring” must be high enough to 
allow the chain-hooks or ropes to get under the 
handles or snugs on the cope ring, there is a thickness 
of about 2 in. under the seat, which must be made 
up. Loam itself would be too long in drying, so 
this part is built up with loam cakes or with chips 
of bricks. The sham flange F is made up of cakes, 
for after the ‘‘ cope ” is built and removed, this sham 
flange has to be removed from the top of the bearing. 
The position of bricks, &c., is determined by try- 
ing the board over them, and they should be about 
3 in. clear of the board. 





The moulder now gives his building a coating 
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of soft brown loam rubbed well over the bricks, 
and it is strickled off to the required form 
by the loam board. He tries the size of flange 
with the gauge, as shown on Fig. 48, for this 
is more correctly ascertained when the full 
diameter is swept than by a mere radius. The 
spindle does not always work truly; it may bea 
little bent, and thus the measurement of full dia- 
meter is the morenecessary. If too large or too small, 
he adjusts the board either out or in until he gets the 
flange correct; and before he stops to allow the loam 
to become hard, he turns the machine the reverse 
way of the board, that is, with the sharp unbevelled 
edge in advance. This leaves the surface in a some- 


about 25 deg. from the square. It might do with 
less, but should certainly never have more than 
30 deg. of bevel. Whena board with 25 deg. of 
bevel is drawn round a mould with some finely 
sifted and softened loam against the bevelled edge, 
the board leaves a well-defined figure and finely 
smooth surface that gives pleasure to look at. 
The spindle, with the board, is now lifted out, and 
if this work has been done so far on a stove carriage, 
of course it is easy to run it into the stove for 
drying, but so much drying is not necessary at this 
stage to further the progress of the work ; a small 





fire suspended over it a short time answers the 
purpose. 
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what rough condition, the better fitted for receiv- 
ing the finishing coat. Ina few hours the surface 
will be quite firm enough to receive that finish, 
which is given by going over it with sifted brown 
loam. In the finishing sweep it is necessary to 
move the board in the direction of its bevelled 
edge. The smoothness imparted depends very 
much upon the board itself. The angle of the 
bevel is important, and is not generally well under- 
stood. Patternmakers, as a rule, give far too 
much bevel, even as much as 45 deg., to loam 
boards. This is worse than no bevel at all. An 
enlarged view, Fig. 57, is given of a section of 
a loam board, showing the bevelled edge, and on 
the reverse side the edging of hoop iron, which 
ought always to be applied to strengthen and 
render durable that edge. This hoop iron, after it 


is attached, is filed quite smooth and square to the 
edge of the board. Then the bevel is taken off to 
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The smoothed and dried bearing is now 


blackened all over with ‘‘ parting” blackwash. 
This is siroply fine charcoal powder made up with 
plain water into the consistency of cream. There 
must be noclay-water in it. This blackwash serves 
the same purpose in loam moulding that parting 
sand does in greensand. But to make it more 
efficacious as a parting medium, it is a good practice 
to dust a little fine parting sand over it while it is 
wet. The cope ring C, Fig. 51, is now laid on as 
the foundation for the outside cylindrical building 
or cope. This word ‘‘cope” is applied by loam 
moulders to all built moulds which form the outside 
of a casting, as distinguished from the term ‘‘ core,” 
which is applied to all inside parts, or parts inclosed 
almost wholly by metal. The inner edge of the 
cope ring should be rubbed with clay-water to make 
the loam adhere, and should be large enough 
inside to be quite clear of the tapered sides of 





the bearing. The spindle is again put into its 
place, this time with two sheer irons, and the 
loam board for the cope is now fixed either by 
bolts, as shown in Fig. 51, or by clams. It is set 
at the proper radius by a gauge of the diameter 
of the outside of the cylinder. The loam-board 
cutter always makes the allowance for contraction, 
not only on the length of the cope board, but also 
on the gauge of diameter. One-tenth of an inch 
per foot is generally sufficient in cast iron, in 
brass fully } in., and in steel about ;%,; in. per foot. 

All is now ready for building up the cope. The 
moulder lays about 1 in. thickness of stiff loam all 
over the bearing up to the circle swept by the 
ioam board, then with some soft building loam on 
the cope ring, he commences to build course after 
course of brickwork. Whole bricks are laid end- 
wise to cover the flange, and to support the build- 
ing above. It will be seen by the drawing that the 
half-bricks in the first course have been placed on 
edge, to come up level with the flange. In a cy- 
linder of this size half-bricks are suflicient for 
building the cope. There are always plenty of half 
and three-quarter bricks in a foundry where much 
loam moulding is done, for some of the whole 
bricks get broken when taken off castings, and they 
can be used again and again as long as they remain of 
a useful size. The cope board regulates nicely the 
size of the circle built. The moulder tries the board 
opposite each brick he lays on the circle, and keeps 
them about 4 in. clear of the board, to allow of the 
coating of loam that is to be afterwards applied. 
The cope being built, a piece of hoop iron is used to 
encircle the top course, and keep the building well 
together, and prevent cracking from the jolting 
of the stove carriages. The hoop iron is cut just 
long enough to go round the outside. About 2 in. 
of the ends are then bent back to form hooks, and 
some wire is wound over the two hooks to draw 
them together. This wire can now ke easily 
racked up till the hoop grips tightly. The next 
process is to *‘ rough up ” the inside of the brickwork 
with loam. The moulder with his trowel scrapes 
away any loose pieces of building loam, He then 
slightly wets the bricks, lifts some soft loam with 
his hands and rubs it over the inside of the cope, 
drawing the board round the reverse way as he 
proceeds to strickle off the superfluous loam. When 
this is done he tries his gauge, and if correct in 
diameter he allows this coating to become hard be- 
fore proceeding any further. In very deep cylin- 
ders, too small in diameter to allow the moulder to 
get inside, it is necessary to ‘‘rough up” every 
2 ft. or thereby of building as it rises, otherwise he 
could not get the loam rubbed on at all. While 
waiting an hour or two on the drying of the 
roughed-up surface, he may proceed to make the 
opensand casting for a ‘‘ top cake,” as shown in 
section and half plan in Figs. 51 and 52. As this is 
quite a plain surface, it is acase wherein a plain box 
part would serve equally well asa plate. The box 
would simply have to be rammed up with damp pit 
sand and a thin facing of loam swept over its sur- 
face and then dried. The gate-holes could be bored 
after. But supposing a box for this unavailable, a 
plain iron top is prepared. On a levelled bed of 
sand, as already shown, a small piece of wood is sunk 
as a centre, and with a pair of large compasses the 
inner and outer circles are drawn, and these are 
made to give at least 3in. of bearing around the 
upper flange. 

With a small segment of wood that corresponds 
to the inner circle, the moulder makes up an edge 
of sand about 1 in. high, and similarly with the 
larger circle outside. The sand is beaten firmly with 
his hand and sleeked smooth at the top with his 
trowel. In forming the four snugs or handles, two 
of which are shown on the figure, he lays a piece of 
wood of the proper size against his segment, and so 
shapes it. If a wood snug is not at hand, a half- 
brick will serve well enough. Some parting sand 
is sprinkled over, and then with a wooden ‘‘ dabber”’ 
pattern, a sketch of which is shown in Fig. 49, he 
presses these projecting knobs into the sand at in- 
tervals all over the surface of the mould. The 
dabbers will in this case be at least 4 in. in length. 
These are simply projecting pins cast on the plate 
to make the loam hold to its surface. Then three 
or four cores or pieces of loam cake are put in to 
form gate-holes. In addition to these holes it is 
well to put in several other holes anywhere 
over the surface of the plate. They serve not 
only to retain the loam, but they make the 





cover plate more ‘‘open” for the escape of 
gas from the mould while casting. Small pieces of 
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coke or coal stuck into the sand here and there 
answer nicely for forming such holes. Now a 
basin is formed by means of three bricks at one side 
of the opensand mould, and it is ready to receive 
the fluid metal. As the plate will weigh nearly 
2 ewt., a 2-cwt. double-shanked ladle is filled at the 
cupola, and with this the plate is cast. It can, of 
course, be made thick or thin according to the 
quantity of metal poured into it, but #in. will be 
sufficient for a plate of this kind. Next morning 
it will be quite cool enough to be lifted, the sand 
rubbed off the dabbers by a wire brush, then it is 
laid on its back on a gig, the surface clay-washed, 
and with a plain straight-edge, and loam bedded 
into the dabbers, it is faced as shown in section D, 
Fig. 52, and put into the stove to dry. After being 
smoothed and dried again, the gate holes are bored, 
and the whole surface blackened, sleeked, and 
returned to the stove till required. When the cope, 
Fig. 51, has been smoothed with sifted loam, the 
loam-board and spindle can be taken out. Then 
the crane tackle is attached to the four handles H, 
and the cope is lifted off and put on a stove carriage 
to be dried. The moulder now lifts away the mock 
flange F, Fig. 50, on bearing, with his trowel, for 
it has served its purpose, and sets up the core- 
board, as shown on the other half-section, Fig. 51. 


| The face of the flange at the base of the core may 
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Two shear-irons hold the board at the top. Care is 
taken that the board is hung plumb, in line with the 
spindle, otherwise the core would not be swept 
straight, but hollow in the middle of its height. The 
diameter of the core is carefully determined by the 
gauge for that purpose. The core is now built as 
| shown, with half-bricks, but in this case it is a safe 
practice to put at least one loam brick into each 
course, so that the core may be more easily com- 
pressed by the contraction of the casting. Indeed, 
some careful moulders would build the core entirely 
| of loam brick, and would have them made of circular 
|shape to build the better to the circle. It would 
|certainly be wise to do so if the metal were very 
| thin, and thus save the risk of cracking in cooling. 
| After the second or smoothing coat of loam, the 
core is now lifted by the snugs on the bottom plate, 
|and put into the stove. A night’s drying to the cope 
|and core enables the moulder to proceed with the 
|finishing. If the cope has been smoothly strickled, 
| it will need little or no dressing. The surface will 
‘be simply washed over with some plain water, 
applied by means of a ‘‘chinsh ”—simply a handful 
of tow, which, with use, becomes soft and pleasant 
'to work with. The surface will now be ready to 
|receive the blacking. If this is laid on smoothly 
‘and equally over the surface in such a way as to 
‘leave no brush marks, there will be little 
need for polishing or sleeking an article of this 
kind. A flange sleeker may be swept around the 
'edges of flanges to give sharpness to the outline. 
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be similarly treated. The moulds after this may 
be said to be finished. When they have had 
another night of the stove to insure their being 
thoroughly dry, the parts are ready for being put 
together. Here it is well to notice one great 
difference between loam moulds and others that 
are inclosed in boxes. The loam mould is not 
strong enough to bear, unsupported, the pressure of 
the casting. It has therefore to be put into a hole 
in the ground and rammed up all round its outside 
before it can be ready to receive the metal. Large 
loam moulds, if not made entirely in the pit, are 
at least closed there. But a small mould like this 
just described can conveniently enough be put 
together on any part of the floor, then be lifted 
entire by the crane and placed in the centre of the 
pit provided for its reception. The circular pit 
for aloam mould is made at the bottom at least 
1 ft. wider all round than the largest part of the 
mould itself, so that a man can easily pass round 
it, and it is made as deep as, or even a few inches 
deeper than, the entire mould when put together. 
But for cylindrical moulds such as this, the writer 
has found it not only a convenience, but an 
important economy, to have one or two iron cribs 
made of 4 ft. or 5 ft. deep for inclosing the upper 
part of such moulds, and thus save these 4 ft. or 
5 ft. depth of pit. In Fig. 55 this arrangement is 
shown. A hole is dug as deep as may be necessary, 
as shown by the dotted lines h, h ; and when this 
is rammed up to the floor level, a crib c is laid 
over the mould, and the rest of the ramming 1s 
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done inside the crib until it is filled. A crib about 
5} ft. in diameter and another about 9 ft. will be 
found most serviceable for this purpose. They are 
easily made in loam, as thin as can be cast, and 
should have as much taper as will enable them to be 
easily drawn off after the cast. They should also 
have two handles cast on, and a good many small 
holes around the periphery to permit the free 
escape of gases. A great deal of labour can be 
saved by these two cribs. They are much cheaper 
to make, and certainly very much more expeditiously 
used, than cribs that are made up of segments fitted 
together with loose pins. The segmental crib can 
be made larger or smaller as required, but it is not 
easy to put it together so as to resist the pressure 
from within. The pins fit loosely into the holes, 
and unless great care is taken in adjustment they 
will yield a bit under pressure. The writer has 
seen a casting much strained as a result of careless 
fitting of the crib plates. 

The mould being laid in its shallow pit, 
the bottom joint is luted with soft loam, to 
prevent leakage of metal, and at the same time 
the top cake has its joint daubed. The iron 
binders B B are now put on two opposite snugs of 
the bottom plate. Fig. 56 is another view of these 
binders of convenient form. They are made of 
wrought iron from 1}in. to 2in. square, and the 
bottom loop is easily ‘‘made up” by a piece of 
brick and a wedge, so as to bear upwards under the 
snug. A course of sand is now shovelled in about 
a foot deep, and rammed by a few labourers, who 
use circular rammers, Fig. 13, page 657, vol. lix. 
They begin at the outside furthest from the mould 
and gradually approach the mould as they travel 
round the circle. They are not allowed to go quite 
close to the mould, lest they do it damage. The 
moulder himself rams close up with a small rammer. 
Course after course is laid in until the pit is filled 
to the top of the crib. The mould is now bound by 
acrossbar put through the upperloops of the binders, 
alittle strain drawn up by the crane, and the 
sconces S S wedged tightly between the top cake and 
bar. Square blocks of cast iron of various lengths 
are kept for binding purposes, Lengths of pig iron, 
made square at the ends, serve as well as anything. 
Now the gate pins are put into the holes with a 
little piece of tow around the point to prevent sand 
getting into the mould. Then sand to a depth of 
15 in. to 18 in. is piled on top of the mould for the 
formation of the runner, as the channel for the 
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metal is called. The inside of the core is at the 
same time filled up with sand. The runner is 
formed around the gates with a basin at one side 
for the ladle to pour into. Three of the openings 
are in this case used as running gates, and the 
fourth, which has a small hollow made around 
itself, is a ‘‘riser.” While the metal is being 
poured into the mould by the running gates, the 
pin in the riser is usually kept in its place till the 
mould is filled, or nearly so, although in this no 
harm would result from leaving the pin out all the 
while. When the metal rises quietly in the flow 
gate it may be concluded that the casting is all 
right so far as the soundness of the metal is con- 
cerned. Ifthe mould were insufficiently dried, or 
the air not getting freely away, thus causing the 
surface to break up at parts, there would be con- 
siderable bubbling, and the casting would be a 
waster. The crib may be lifted off in less than 
half an hour after the cast, but the mould with the 
casting usually lies till next day, when it is dug out 
by labourers and the casting handed over to the 
dressers. It is in dismantling the casting that the 
convenience of the crib is fully realised ; it is now 
so easy to remove the sand from the upper part of 
the mould, and there is then all the less digging 
to get to the bottom. 





(To be continued.) 
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HE SINKING AND EQUIPMENT OF 
SHAFTS.—No. VIII. 
THE PNeuMATIC OR PLENUM PRocEss. 

TuIs process, sometimes called the ‘‘ Triger 
system,” is so named after M. Triger, a French 
engineer, who first conceived the idea of its appli- 
cation to shaft sinking in the year 1841. It enables 
the operation of sinking to be carried on under 
water within certain limits of depth, and is nothing 
more or less than a modified adaptation of the 
diving bell. It consists of a cylindrical casing 
built up of a series of segmental cast or wrought 
iron plates flanged and bolted together, into which 
compressed air is forced at a sufficiently high pres- 
sure to exclude the water from the interior. The 
sinkers are thus able to work within and excavate 
the material at the bottom as they would in an 
ordinary shaft. The cylindrical casing is provided 
at its nether end with a cutting edge, which facili- 
tates its descent as the material is excavated away, 
and at the upper end it terminates in a chamber 
called the air lock (in French, named by M. Triger, 
sas @ air) by means of which the pressure of the 
air is equalised on entering and on quitting the 
cylinder. 5 

The arrangement and working of the air lock 
will be at on:e understood on reference to Figs. 107 
and 108, on the opposite page, wherein C is the 
cylindrical casing into which the compressed air is 
forced, and A and BB are chambers provided 
with air-tight doors DD through which access 
is obtained to the cylinder. In descending 
the shaft after having entered the annular 
chamber B, in which the pressure of the air 
is equal to that of the atmosphere, the door D 
is closed, and by opening the air valve V the pres- 
sure of the air in the outer chamber B is gradually 
intensified until a state of equilibrium is obtained 
in both chambers—that is, B and A—when the 
inner door D” can be freely opened or closed. On 
quitting the chamber A the door D’ and the valve V 
are closed, and by opening the valve O the pressure 
of the air in the outer chamber B exhausts itself 
until it is reduced to that of the outer atmosphere, 
and thereby enables the door D to be opened or 
closed. The pressure of the air within the cylinder 
necessarily depends upon the depth below the sur- 
face of the water at which the operations are carried 
on. The limit at which the process ceases to be 
applicable without danger to the workmen corre- 
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sponds to a pressure of 3 to 4 atmospheres, and 
even at this pressure the workmen must be very 
cautious in entering and leaving the artificial atmo- 
sphere and avoid the effects of too sudden a 
change, which are liable to produce paralysis, lung 
diseases and other serious disorders. Men of sober 
habits are able to work under pressure 3 to 4 atmo- 
spheres from three to four hours a day, with the 
observance of the nece:sary precautions, without 
much inconvenience. The plenum process has been 
largely and successfully employed in the sinking of 
foundations of bridge piers, amongst which might 
be instanced the centre pier of Saltash Viaduct 
by Mr. Brunel in 1854, which was carried down to 
a depth of 88 ft. below high-water mark, the pier 





the natural surface of the ground was submerged at 
high tide. The force of the tide was excluded by a 
bank, but the subsoil and the bank being sand the 
water came freely through, and frequently rose to 
a height of 3 ft. above the natural ground level. 
The quicksand was of no uncertain nature; auy 
man standing on it would instantly subside and 
be lost to sight, but under air pressure it 
was quite firm. The shaft was commenced by 
placing in sitw the cast-iron cylinders, 13 ft. 


in diameter, the sinking of which proceeded | 


expeditiously through this very quicksand into 
some gravel and boulders, when, for the purpose of 
facilitating their descent, they were weighted by 





filling in the annular space between the 6 ft. tube 
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of the bridge over the Rhine at Kehl to a depth of 
0 ft. below water level, and the New York pier of 
the Brooklyn Bridge to a depth of 75 ft. below high 
water. 

The most prominent and probably the only im- 
portant instance on a large scale of the application 
of the plenum process to shaft sinking in this 
country is the installation at the Bettisfield Colliery 
in North Wales by Professor Arnold Lupton, now 
of Victoria University, Yorkshire College, Leeds, 
who has very courteously placed at the disposal of 
the author plans and interesting notes of the pro- 
gress of the undertaking, from which he is enabled 
to submit the following particulars. 

At the site of the pit, which was on the foreshore, 
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and the 13-ft. tube partly with bricks laid upon 
timber and partly with water (see Figs. 109, 110, 
111, and 112). Fig. 109, page 109, shows a section 
of the shaft in process of sinking and the applica- 
tion of the hydraulic rams; Fig. 110, page 108, shows 
the head gear, staging, and surface arrangements ; 
and Figs 111 and 112 show the details of the air lock. 

The interior of the 6-ft. cylinder was also weighted 
with cast iron segments forming a concentric ring 
within the cylinder, thereby considerably thicken- 
ing its walls. 

After the introduction of these weights the lower 
section of the cylinder suddenly broke away from 
the upper part by some cause which has never 
since been satisfactorily determined, as there was 








an ample margin in the sectional area of the metal 
over what was required to resist the maximum 
calculated strain to which it would be subject. 

This mishap necessarily caused the work to be 
suspended. To repair the damage was a very 
difficult operation, involving in the first instance 
the determination of the nature of the fracture, 
which had to be done by groping about and feeling 
under water in a diving dress—a work that was 
undertaken and accomplished by Professor Lupton 
himself. The result of these explorations had to 
be noted mentally until on regaining the surface 
they could be committed to paper. In this manner 
sufficient information was obtained to enable a set 
of cramps to be made, provided with right and left 
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hand screws, which were put on by divers, and the 
lower part of the cylinder was drawn up to the 
upper part as far as it was possible to do so, 
although the two sections did not make a perfect 
fit. A section showing the position and extent of 
the fracture and the arrangement of the cramps is 
shown in Fig. 113. 

Where there was an opening in the joint it was 
made good as far as could be with iron wedges, and 
the cramps tightened up against them made a toler- 
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ably firm job. The sinking was then continued a 
few feet further until the solid marl was reached, 
where a wedging crib was introduced and the 
tubbing completed up to the shelf plate. As the 
labour of wedging the plates under pressure was 
very severe, the ordinary arrangement of wedged 
tubbing was discarded, and segmental plates having 
all their joints planed and faced were employed 
instead. The sinking was then continued under 
pressure down to the rock bed, the tubbing plates 
meanwhile being suspended from the wedging crib. 

Sinking under pressure was now discontinued. 
The 6-ft. cylinder and bell were removed by divers, 
whose services were necessitated by the inflow of 
the water through the crack in the outer cylinder. 
The internal cylinder was then placed on a shelf 
plate and built up of tubbing plates bolted together 
on the surface into a cylinder and lowered down 
into position by the aid of divers. Between the 
two cylinders cement mortar was introduced to 
make a water-tight joint, but as an extra precaution 
an india-rubber ring was placed on the top of the 
internal cylinder between it and the outer cylinder, 
as shown on Figs, 114, 115, and 116, and tightened 
by right and left handed screws. After that, sinking 
was resumed in the ordinary way, and wedging 
cribs were introduced and tubbing brought up to 
join the lowest ring put in under pressure. The 
sinking was completed in 1874, and there has never 
been any trouble with the tubbing since. 





ON THE VIBRATIONS CAUSED BY 
TRAINS PASSING OVER’ IRON 
BRIDGES. 


By 0. A. W. Pownatt, M. Inst. C.E., and Joun 
Mine, F.R.S., F.G.8. 


THE object of the following article is to place 
before engineers examples of the kind of informa- 
tion they may expect to obtain from diagrams of 
the vibrations and bendings produced in iron 
bridges by the passing of trains. 

Work which bears upon the experiments de- 
scribed in this article are the measurements of 
dc flections caused by stationary and moving loads 
upon bridges, which deflections are usually maxi- 
mum vertical displacements, and certain records 
of horizontal motion made by Professor J. A. 
Ewing, F.R.S.,* with a duplex pendulum seismo- 
graph. In the experiments made by the writers 
the vertical, transverse, and longitudinal motions 
of ‘certain pieces of bridgework were obtained as 
open diagrams. The observations were made on 
the central portions of 40-ft. plate girders and 
100-ft. and 200-ft. lattice girders, which are types 
of structures used upon the Imperial Government 
Railways of Japan. 

A glance at the diagrams shows that at least three 
classes of movement have been noted. First, there 
is an elastic vibratory motion which precedes a train ; 
secondly, there are forced displacements due to the 
passing of the locomotive, its tender, and each of 
the carriages or wagons, which may be described 
as somewhat sudden bendings, which take place as 
each pair of wheels passes the point of observation ; 
and, thirdly, the elastic swing of the bridge, which 
continues for some time after a train has passed, 
and which corresponds in character to movements 
produced by wind. 

The study of the first type of movement may 
prove to be only of scientific interest, but that of 
the second and third types suggest that diagrams of 
bridge motion may have certain practical values, 
which are indicated in the conclusions. 


THe INSTRUMENT. 


The instrument which was used in these experi- 
ments was a compact and portable form of seismo- 
graph, which gives, for all practical purposes, 
absolute measurements of the movements to which 
it is subjected. Seismographs embodying the same 
principles are described in the Transactions of the 
Seismological Society of Japant and in other pub- 
lications. 

The horizontal components of motion were re- 
corded by means of two horizontal lever seismo- 
graphs, so arranged that their writing indices were 


* 6 


_* “‘Seismometric Measurements of the Vibration of the 
New Tay Bridge during the Passing of Railway Trains.” 
By J. A. Ewing, B.Sc, F.R.S. (Proceedings of the 
Royal Society, vol, xliv., page 394.) 

t “On a New Seismograph for Horizontal Motion.” 
By J, A, Ewing, B.Se., F.R.S,E, (Transactions of the 
Seismological Society, vol. ii, page 45.) ‘On Steady 
Points for Earthquake Measurement,” By Thomas Gray, 


at right angles to each other. The portion of the 
instrument used to record vertical motion was 
almost identical with the corresponding portion of 
an instrument employed by one of the writers and 
Mr. John McDonald, M.I.M.E., of the Imperial 
Government Railways of Japan, when studying the 
vibratory motion of locomotives.* The outer ends 
of the three writing indices rested on the smoked 
surface of a glass disc, which could be caused to 
rotate at a uniform rate by means of clockwork 
placed beneath it. When these indices are at rest 
and the disc revolves, three concentric circles are 
described, but when the instrument is shaken the 
indices move proportionately to the motion they 
receive, and a succession of ripples or waves are 
drawn. To determine the rate at which the disc 
revolves, on which depends the determination of the 
time taken to describe any particular vibration, or 
the time occupied by the train passing the point of 
observation, and other things, at intervals of 
5 seconds a mark is made upon the edge of the disc 
as it passes the same point. After a diagram has 
been obtained the smoked surface is covered with 
photographer’s varnish, from which, after drying, a 
blue print may be obtained. 

Fig. 1, page 112, shows the general arrangement of 
the machine resting in the bottom boom of a 200-ft. 
lattice girder. In this figure V is the pointer for 
vertical] motion, L that for longitudinal motion, T 
that for transverse motion, and S a style which is 
moved by hand, or electrically, every 5 seconds to 
give the necessary time marks. The clockwork is 
hidden by the disc it actuates. 

Although this arrangement of apparatus ful- 
filled its functions, an instrument which would 
be more convenient to use in the awkward 
positions in which an engineer may find him- 
self placed when recording the vibrations of 
bridgework, would be the vibration meter which 
has been used by one of the writers on shipboard, 
the difference between which and the one described 
in the Proceedings of the Institution of Civil Engi- 
neers (vol. ciii., part I., 1890-91, page 47) chiefly 
lies in the multiplication given to the writing levers 
and its degree of sensibility to elastic motion. 


Tue ReEcorps. 

The first trials were made in May, 1895, on the 
Rokugo Bridge on the line between Tokio and 
Yokohama. This bridge, which was built in 1875, 
from the design of Mr. Vicers Boyle (the iron 
girders of this being manufactured in England 
under the superintendence of Dr. W. Pole, F.R.S.) 
has already been fully described. t 

Over the main channel of the river there are five 
sets of Warren lattice girders, each 100 ft. long and 
92 ft. clear span. They are shown in elevation and 
cross section by Figs. 2 and 3, from which it will be 
seen that the bridge is for a double line. The 
weight of metal in each span is 70 tons. 

To the north of this group there are 24 spans of 
non - continuous plate girders, each 40 ft. clear 
opening. The cross-section of these is shown in 
Fig. 4. The specification for the ironwork pro- 
vided that it should ‘‘ withstand without breaking 
a tensile stress of at least 20 tons per inch mea- 
sured on the original area of section before con- 
traction, and be of such ductility as to contract at 
least 10 per cent. of its area at the point of 
fracture.” 

First Experiment.—In making the first experi- 
ment, the instrument was laid at the point X in 
the trough of the bottom boom at the centre of the 
lattice girder No. 4 next to the down road, along 
which the first train would pases (Fig. 1). The 
speed of the train as it approached the observers 
was 23.8 miles per hour. The engine weighed 
33 tons 8 cwt., and its load was distributed as 
follows : 
tons cwt. qr. 

7 1 


Leading wheels re ae 2 
Driving _,, as os oad 10 0 0 
Coupled ,, sae ‘pn eit 9 5 2 
Trailing ,, es aa sas rf i 2 


The effect which this and the following train 


B.Se., F.R.S.E. (dbid., vol. iii., page 1.) “Ona Seismc- 
graph for Re istering Vertical Motion.” By Thomas 
Gray, B.Sc., F.R.S.E. (Zbid., vol. iii, page 137.) “A 
Seismometer for Vertical Motion.” By J. A. Ewing, 
B,Sc., F.R.S.E. (Ibid., vol. iii, page140) “ The Gray- 
Milne Seismograph.” By John Milne, (Jbid., vol. xii., 
page 33.) ‘‘Seismometry as applied to Railway Trains.” 
By John Milne. (Jbid., vol. xv., page 23.) 

* Proceedings of the Institution of Civil Engineers, 
vol. ciii,, 1880-91, part I. 
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produced, was to give diagrams of transverse, longi- 
tudinal, and vertical motion. The two former are 
multiplied three times, whilst the latter is some- 
what less than its true value. The extent to which 
the longitudinal and transverse records were affected 
by tilting the instruments at right angles to the 
direction of their pointers was not determined. 
To measure tilting effects a pair of special instru- 
ments are required. 

Therecord of transverse motion shown in the lower 
part of Fig. 5 commences with a few small ripples 
which precede the advancing engine by about one 
second, or because the train was travelling at a 
rate of 23.8 miles per hour by about 30 ft. These 
are immediately followed by nine large waves, 
each of which indicates the passing of a vehicle. 
The first of these, which has a range of 25 milli- 
metres, is evidently due to the locomotive. The 
actual range of motion, which is one-third of this 
quantity, would therefore be about } in. The 
smallest of these waves, which is the sixth in the 
series, may be due to a light car or carriage. Its 
effect is one quarter of that produced by the loco- 
motive. The notches on the crests or in the sinuses 
of these waves seem to indicate that each of the 
carriages were carried upon two pairs or two sets of 
wheels. The time occupied by the train in passing 
the point of observation, as deduced from its length, 
and the speed at which it was noted to have ap- 
proached the instrument, should have been 9.7 
seconds. The diagram shows it to have been 
10 seconds. 

Following the forced deflections of the bridge, a 
long series of smooth, well-defined waves, which 
gradually become smaller and smaller, show the 
natural transverse swing of the structure. These 
are very distinct for 15 seconds, but they can be 
traced for an interval of 28 seconds. There are 
10.5 of these waves in 5 seconds, therefore the trans- 
verse period of the bridge is .47 second, which is 
probably the swing it would have when influenced 
by gusts of wind. The effect that a series of 
impulses would have, if their time of application 
coincided with the natural period, is evident. 

The record for longitudinal motion shows the 
preliminary tremors before the advancing train, fol- 
lowed by nine large waves which correspond with 
the passing vehicles, after which motion practically 
ceases. These waves differ from those in the dia- 
gram of transverse motion in two important charac- 
ters. First we see that, superimposed upon each 
of them, there is a series of about 23 small vibra- 
tions, which may correspond to a vertical elastic 
switching of the structure or to the general rattling 
which is heard when a train passes; and, secondly, 
we notice that the largest waves, which have a 
range of 9 millimetres, are at the end of the dia- 
gram, the waves at the commencement correspond- 
ing to the passing of the locomotive and tender 
only being about half this quantity. Although in 
certain cases the amount of deflection may depend 
upon the synchronism or non-synchronism of the 
time of application of given loads with the natural 
period of a structure, there is no reason to suppose 
that in the present instance the large deflec- 
tions were caused by such conditions. A possible 
explanation for their existence is that they represent 
longitudinal bendings produced by a comparatively 
small load upon a short base which may be greater 
than those produced by a larger load upon an 
extended base. 

Although it may be supposed that the transversal 
displacements may be elliptical in character, and, 
therefore, that there may be a real component 
of longitudinal horizontal motion, it will be ob- 
served that the records are spoken of as referring 
to longitudinal deflections or bendings, which for 
slowly applied loads the instrument employed 
would accurately indicate in angular measure. The 
error of the instrument for quickly applied loads is 
unknown to the writers, who for measurements of 
this order prefer to employ an apparatus of totally 
different construction. 

In the record for vertical motion, we do not see 
a series of large waves due to forced displacements 
caused by passing loads, but what we do see is a series 
of closely following vibrations very like those super- 
imposed upon the diagram of longitudinal motion. 
The range of this vibratory motion is about 3 or 
4 millimetres, and, therefore, the actual displace- 
ments may be take as lying between } in. and } in. 

Second Eaperiment.—In this experiment the in- 
strument was placed in the trough of the boom of 
the lattice opposite to that on which the first ex- 
periment was made. The movements recorded 
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were produced by a train from Yokohama on the 
up track, The locomotive was in all respects simi- 
lar to that already described. The speed at which 
the train passed the instrument, as determined from 
the time it took after entering the bridge and run- 
ning some 400 ft. or 500 ft., was 14 milea per hour, 
but as it had climbed slowly up a bank to reach 
the first point of observation from which it was 
gaining speed, the actual speed at the time of pass- 
ing must have been much higher than the one given. 
The record shows that the train passed the instru- 
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These differences may, however, indicate that these 
two booms have different degrees of lateral stiff- 
ness, which is a conclusion we should arrive at bya 
comparison of their transversal periods, this being 
the shorter on the boom which has given the least 
lateral deflection. This boom with the shortest 
period is the one which we should expect to come 
to rest after the passing of a train in the shortest 
time, but because the diagram of the second ex- 
periment was accidentally blurred, whether this 
occurred cannot be determined. 
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imposed vibrations are not so frequent, and they 
are smaller in amplitude, whilst the preliminary 
vibrations commence earlier than in the first experi- 
ment, all of which characters apparently indicate a 
greater stiffness in the second boom. The vertical 
motion, with the exception that it is preceded for at 
least 5 seconds by preliminary vibrations, is both 
as to period and amplitude very similar to that 
shown in the first experiment. 

Third Experiment.—In this experiment the in- 
strument was placed upon a staging of strong 
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ment in 10 seconds, and as it was approximately | 
300 ft. in length, the speed at passing may have been | 
20 miles per hour. 

The diagram of transverse motion, as in the first 
experiment, shows a series of small vibrations 
which commence about 3 seconds before the 
arrival of the locomotive. These are followed by 
10 or 11 forced deflections, the greatest range of 
which is 10 millimetres, the diagram ending with a 
series of smooth waves showing the natural side 
swing of the structure. These latter extend over a 
period of 15 seconds, and occur at the rate of 12 
complete swings in 5 seconds, indicating a period 
of .41 second. 

If we compare this diagram with the correspond- 
ing diagram from the first experiment, we are at 
once struck by the comparative smallness of the 
forced displacements, and the shorter transversal 
period shown by the second experiment. That the 
forced displacements on two opposite and similar 
booms are larger in one instance than in the other, 
although they were caused by two trains which in 
character and speed were nearly identical, may be 
explained on the assumption that there were marked 
differences in the play of the rolling gear, or in the 
track over which it passed. 

Should this be a true explanation, then two dia- 
grams of this description to a certain extent mea- 
sure the relative amounts of energy expended by 
two different trains in prceducing lateral vibration. | 
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These comparisons and the conclusions to which 
they lead have been pointed out not for the pur- 
pose of insisting that the inferred conditions have a 
real existence in the booms under consideration, 
which would only be justifiable had the experi- 
ments been rigidly identical, but as an example of 
the kind of information which may be obtained 
from bridge diagrams. The diagram for longitu- 
dinal motion, like that for transversal motion, is 
also less than that shown in the first experiment. 
It does not exceed 3 or 4 millimetres. The super- 




















boards clamped to the bottom flanges of the most 
northern plate girder span in the position marked 
Y on Fig. 4. 

The observed speed of the train was 18 miles per 
hour. The weight of the engine was 27 tons 14 cwt., 
distributed as follows : 
tons cwt. 
Bogie truck (two axles) ... 8 2 

rivers ; 10 1 
Trailing wheels 9 11 
_ was followed by a tender of 16 tons on two 

axles. 
Pe diagrams which were obtained are shown in 

ig. 5. 

The calculated time for the passing of the train 
was 11.4 seconds, which is in close agreement with 
that shown by the diagrams, which scales 12 seconds. 
Not only may the speed of the train be determined 
from its length and the length of the diagram it 
yields, but when waves are well defined and notched, 
as in the first diagrams, the same quantity might be 


deduced from the time intervals between contiguous 


notches. 

A remarkable feature shown in the diagrams of 
all components of motion is the long series of well- 
defined preliminary tremors, which for the vertical 
motion appear at least 15 seconds before the arrival 
of the train, or when it was about 400 ft. distant 
from the point of observation. About 60 of these 
movements occur in 5 seconds, that is, they 
have a period of .08 second, a rate of vibration 
approaching that at which vibrations in the air 
become audible. 

The forced displacements are most clearly defined 
in the diagram for longitudinal bending, but the 
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Jargcst waves are not those produced by the loco- 
motive. They are least defined in the record for 
vertical motion, which, after the first part of the 
train had passed, producing deflections of 7 milli- 
metres, or about 4 in., resolves itself into a rapid 
vertical switching, with a range of about 3 milli- 
metres, and a period apparently the same as that 
for the vertical tremors. A movement of this 
character is also strongly marked as vibrations 
superimposed upon the diagram of horizontal 
motion. After the train passed the instrument, 
motion died out as very small vibrations lasting 1 
second. In this experiment the train, after leaving 
the girder, passed on to an embankment. Had the 
train approached from the embankment it is not 
unlikely that the preliminary tremors would have 
had a short duration, whilst the after-tremors would 
have continued for a greater length of time. 

Fourth, Fifth, and Sixth Experiments.—For pur- 
poses of comparison between themselves and with 
the diagrams of previous experiments, the records 
for these experiments are discussed together. 

They were obtained ona bridge crossing the Tone 
River, 30 miles north of Tokio. Besides six spans 
of 100-ft. lattice girders at the sides, there are 
three spans each of 200 ft. over the main channel. 
The weight of each of the latter is 176 tons. They 
were built in 1886 from the designs of Mr. C. A. W. 
Pownall. In Figs. 6 and 7 they are shown in ele- 
vation and cross-section. The letter X upon the 
latter indicates the position of the instrument, 
which rested in the bottom boom as shown in 
Fig. 1. In the fourth experiment, the observed 
speed of the train was 10.9 miles per hour. It 
consisted of 29 goods trucks, each weighing about 
10 tons, the locomotive weighing 27 tons 17 cwt. 
with its load distributed as follows : 
iy _ 


Front bogie 
Driving wheels 8 19 
Trailing ,, : 8 17 


The last two pairs of wheels were coupled. The 
calculated time for this train to pass the instru- 
ment was 35.4 seconds, but the diagram for trans- 
verse motion shows that it took 37 seconds. 

















In the fifth experiment the speed of the train 
was 20.4 miles per hour, or nearly double that in 


the last experiment. The train itself consisted of 
27 trucks drawn by an engine like the one last de- 
scribed. Owing to the rapid switching which was 
experienced, the needle of the pointer for longi- 
tudinal motion jumped from its carrier before this 
diagram was completed. 

The calculated time for the train to pass the 
point of observation was 17.2 seconds, which agrees 
with the time of maximum motion shown by the 
transverse record. The needles of the machine 
were seen to be agitated when the train was 400 ft. 
distant, or on the next but one span to that on 
which the instrument was placed. 

Whilst waiting for the next train, the vibrations 
caused by which are the records for the sixth 
experiment, it was seen by the movements of the 
recording indices that the slight breeze which was 
blowing was sufficient to cause a measurable amount 
of motion in the bridge. The train consisted of 
13 passenger coaches and 12 goods trucks. It was 
drawn at arate of 16.4 miles per hour by a four- 
wheel coupled engine weighing 28 tons 18 cwt., 
with its load distributed as follows : 


: tons cwt. 
Front bogie eee ee ae 8 6 
Driving wheels 10 6 
Trailing ,, 10 6 


The calculated time to pass the instrument and that 
recorded by the diagram was about 23.6 seconds. 

Transverse Motion.—In the fourth experiment, 
where the speed of the train was low, transverse 
motion cemmences about 5 seconds before the 
locomotive reaches the point of observation, gradu- 
ally becoming larger, until when the locomotive 
actually passed it reached 20 millimetres. The 
period of this swing agrees with that of the natural 
period of the bridge, which all experiments show 
to be about .62 second. A few of the lateral 
movements attain 16 millimetres, but the majority 
of them do not exceed 5 millimetres. As these 
are fairly smooth, and have a period of .41 second, 
it is clear that they are forced displacements. 

In the fifth and sixth experiments, when the train 








approached at a comparatively rapid rate, the 
gradual commencement of the lateral swing is not 
so marked, the diagram is more serrated, and the 
range of motion, which is greater for the train 
than for the locomotive, does not exceed 16 milli- 
metres in the fifth and 12 millimetres in the sixth 
trials. 

Longitudinal Motion.—From these diagrams, 
which, however, are not distinct throughout their 
length, it would seem that the range of motion 
varied with the speed of the train, it being from 1 
to 2 millimetres in the fourth, 4 millimetres in the 
fifth, and about 2 millimetres in the sixth experi- 
ments. The diagram of the fifth experiment shows 
a series of slightly serrated waves, of which there 
are 11in16 seconds. Following these, and pos- 
sibly representing the natural vertical period of the 
structure, a series of small waves are seen, of which 
there are 15 in 5 seconds. 

Vertical Motion.—In all three experiments about 
15 waves occur in 5 seconds, indicating a vertical 
period of .33 second. The maximum range of 
motion, which is reached gradually, is for the three 
trials taken in order, 4, 3, and 2 millimetres. 

The Table on the next page epitomises a few of 
the more important measurements which were made, 


Conclusions, 

From the above notes it would appear that the 
quantities which are measurable on a bridge by 
means of a vibration meter of the character de- 
scribed, are free elastic vibrations, and forced dis- 

lacements in a transversal and a vertical direction. 

he numbers relating to longitudinal movements 
are proportional to angular deflections in a longi- 
tudinal direction. Although the figures for each 
experiment practically represent the movements 
which took place at the time of that experiment, 
because in each trial the loads, the speed at which 
they moved, the play of the wheels, and in three 
instances the tracks were different, the numbers 
relating to one experiment are only roughly com- 
parable with those of any other experiment. 

The most pronounced movement is that in a 
transversal direction, and on account of the slow: 
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ness of the natural period in this direction, the | their publications, particularly those of the Massa- 
cross swing of a bridge may be accentuated by the | chusetts Board of Health,* are eagerly read on this 
synchronism of the impacts of a travelling load with | side of the Atlantic. 
such a period. It would, therefore, seem that to| The volume before us contains detailed accounts 
produce the greatest swing in a bridge, there is a| of a large number of sewage treatment plants of 
particular speed at which a train should cross it, | various sizes and kinds. We have looked it through 
which is not necessarily a very high speed. In the | carefully to find how far the very interesting and 
case of long girders, where the vertical period is a| valuable researches that have been made in 
large fraction of a second, similar conditions may| America have been turned to practical account, 
accentuate vertical distortion. Ths displacements | and to see if there is anything that can be made 
in this direction are not necessarily those produced | useful in this country. In this matter we have 
by the heaviest vehicle, as much depends uponthe| been disappointed, although it was, perhaps, un- 
manner in which such a load is distributed. In/ reasonable to expect that the new methods should 
the first three experiments the greatest bending | have found such immediate application. The con- 
was produced by, or accompanied, the passing of | struction of sewage works is usually a lengthy busi- 
carriages which, in two cases, were near the end | ness, for not only does the plant itself take a con- 
of the train, and not by the locomotive. Another| siderable time to construct, but the preliminary 
explanation for this is that the removal of a load | negotiations are often protracted by party disputes 
from a bridge is followed by a marked resilience. | in the municipality. As an example of American 
Although the records for longitudinal motion show | practice, however, we will give brief accounts of 
that as carriage after carriage passes a point on a|a few works. Among the first of these are 
bridge a bend takes place, the instrument recording | precipitation plants, worked on the system 
vertical motion, which is so placed that it is not| associated with the name of Mr. J. J. Powers, of 
affected by angular tilting, shows that there is also| Brooklyn. In these perchloride of iron and lime 
a rapid vertical vibration in operation, the range of | are used as the precipitants. The lime is added 
which is, in some instances, comparable with that) first, and time is allowed for it to effect its reac- 
of the relatively slow distortion. These movements, | tion ; an overflow conducts the partially clarified 
which are marked as superimposed vibrations on | sewage into an adjoining tank, where perchloride of 
the diagram for longitudinal motion, are apparently | iron is added automatically. A syphon discharges 
identical with the preliminary tremors, from which | this compartment, when full, into the pump well. 
they only differ in having a greater amplitude. | The sludge is burned inan Engle garbage cremator, 
Whether this character is one that changes with | after being mixed with sawdust, charcoal, or peat 
time or temperature, and is likely to throw light) litter. Some of the works add chlorine to the 
upon molecular changes which may be taking place | sludge, or to the whole body of the sewage, prepar- 
in a bridge, are questions which can only be an-| ing it from salt, black oxide of manganese, and sul- 
swered after further investigation. phuric acid, and injecting it into the bottoms of 
One striking feature, which may partly, perhaps, | the tanks through perforated pipes. This system 
be due to the form of construction, is the apparently | seems to be confined to small seaside or lakeside 
high lateral and vertical stiffness of the 200-ft. | resorts. At East Orange, New Jersey, which is a town 
girders, as compared with those which are 100 ft. | of some14,000 inhabitants, irrigation workshad tobe 
in length. added to chemical precipitation, because the eflluent, 
Not only do the diagrams referred to in this paper | after a flow of 4 miles in a small stream, entered 
show that different classes of girders have very dif-|the Passaic near the intakes of the water supply 
ferent characters of motion, but they also show thata| to Newark and Jersey City. The effluent from 
vibration meter is capable of detecting small differ-| the tanks is distributed over the surface of the 
ences in the vibrations of two apparently similar| filtration ground, and descends to underdrains 
girders. They also indicate that, if it is desirable, | 3 ft. to 5 ft. deep, and 20 ft. apart, over the entire 
a meter might be established on a bridge not only | 14.7 acres. Two methods are employed; in one 
to record the vibrations due to wind or traffic, but | the water flows in furrows between beds 4 ft. wide, 
also to record the times at which these disturbances | while in the other it flows completely over beds 
took place, the speeds at which trains had passed, | measuring 100 ft. by 50 ft. to 100 ft. The latter 
and their relative weights. method is preferred, as it disposes of more water, 
and keeps the frost out better. Italian rye-grass 
is grown, but its sale does not give a satisfactory 
return. The sludge is pressed into cakes. At the 
neighbouring town of Long Branch, the separate 
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there was, in 1890, a population of 84,645 people. 
On the river below there were a number of 
manufacturing communities who completely utilised 
all the water for manufacturing purposes, and who 
were unable to produce the best class of goods, or 
to feed their boilers satisfactorily, with the dirty 
and acid water sent down from Worcester. In 
1872 a plan was got out for an irrigation scheme, 
but nothing was done; in 1881 one of the neigh- 
bouring towns employed an engineer ‘‘to suggest 
some practicable plan by which the city of Wor- 
cester may withhold from the Blackstone River the 
waste organic matter produced by the population 
and its industries, and now polluting that stream.” 
In the same year the Legislature directed the State 
Board of Health to investigate the sewage disposal 
of Worcester. In the next session, after the Board 
had reported, a Bill was promoted by the down- 
stream residents calling upon Worcester to purify 
its sewage within four months. The Legislature 
adjourned without passing the Bill, and when it 
was again introduced in 1884 it was defeated. 
Finally in 1886 the Bill was passed, but it allowed 
four years for the construction of the works. The 
city engineer then took the matter up, with the 
aid of expert assistance, both American and 
English. Analysis showed that Worcester sewage, 
taking free ammonia as an index, contained about 
half as much organic matter as London sewage, 
with a large amount of soluble sulphates and salts 
of iron ; it had, further, an acid reaction. In 1889 
the city council ordered the construction of preci- 
pitation works, and these are now worked on the 
continuous system. The sewage contains large 
quantities of acid and iron, and is treated with 
lime. The sludge is removed from the tanks at 
intervals varying from 36 hours to 4 days, and is 
pumped into sludge beds, where it consolidates, and 
where apparently it is intended to remain per- 
manently. It is interesting to notice how closely 
events at Worcester followed those we are 
accustomed to in this country. There was 
the same outcry from the riparian dwellers, 
and the same procrastination from those that 
defiled the river. They denied that any nuisance 
existed, and they alleged that if there were one it 
was the result of mill dams, which prevented the 
stream purifying itself. Finally the works were 
erected, but they were simply for precipitation, 
while the method of dealing with the sludge appears 
to be crude and incomplete. It was at one time pro- 
posed to treat the effluent by irrigation, but opinions 
were obtained from eminent English engineers that 
this would be impossible during winter, on account 
of the severity of the frost. It seems, however, 
that at the Worcester hospital the sewage of 600 
persons has been successfully treated by broad 
irrigation for many years. The ground is, however, 
exceedingly ample for the quantity of sewage. 

The interest connected with precipitation pro- 
cesses is, however, comparatively small, for these 
have been very completely worked out in many 
parts of the world, and the limit of the applica- 
bility is understood. Irrigation and _ filtration 
stand in a different category, as there still remains 
a great deal to be done before they can be applied 
with the certainty of good results and without 
creation of nuisance. In the book before us we 
find several examples of these systems, which will 
be worth noticing. The city of Pullman is situated 
near to Lake Calumet, which varies in depth from 
1 ft. to 8 ft., and has no current in it. Evidently 
this was a very undesirable place for the disposal 
of crude sewage, and, accordingly, sewerage and 
sewage disposal works on the separate system were 
laid out. The flow of two million gallons per day 
is received ina tank of 300,000 gallons capacity, 
and is then pumped through a cast-iron main, 3 
miles in length, to the sewage farm, where it 18 
distributed by 165-in. vitrified pipes, with 9-1. 
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laterals, 315 ft. apart. Hydrants are located 
on the 9-in. lines every 320 ft., giving one 
hydrant to each 2} acres. The underdraining is by 
parallel lines of agricultural tiles, 2 in. to 4 in. 
in diameter, 34 ft. deep, and 40 ft. apart. There 
are in use 140 acres of land, of which 15 acres were 
laid out in flat beds surrounded by embankments 
for intermittent filtration when necessary. The 
soil is black alluvium, 1 ft. in depth, underlaid 
with clay, with occasional pockets of sand. The 
most satisfactory crops have been cabbage, cauli- 
flower, celery, asparagus, onions, sweet corn, and 
squashes. There seems to be a conflict of evidence 
as to the success of the enterprise from a sanitary 
point of view. The filter beds are supposed to be 
used when the crops do not need sewage, but they 
have small filtering capacity, and in winter, when 
they are frozen, the sewage can flow over them 
into the lake, and it is averred that it does so. In 
the sewage filters constructed for the Rhode Island 
State Institute, there is a surrounding embankment 
to prevent the liquid getting direct into the river. 
It is not quite clear what becomes of the sewage 
during severe weather, but it does not accumulate 
to any great extent.. There are quite a consider- 
able number of small places—institutes and villages 
—that have filtration grounds, but it is by no 
means clear what degree of success they attain. 
Generally no analysis is given of the effluent, and 
it is only stated that there is no noticeable odour, or 
that the odour cannot be perceived at a little dis- 
tance. The largest of these plants seems to be at 
Marlborough, Massachusetts, which has a popula- 
tion of 13,805. Only a part of the houses, however, 
are connected to the sewers, and there is a very 
strong flow of ground water to dilute the sewage, 
so that it forms no example to us. In the West 
there are a number of sewage farms, but there 
water is often so scarce that the sewage can be 
completely absorbed by the soil, and so the ques- 
tion becomes exceedingly simple. In the case of 
nearly all the plants described in the volume, 
detailed drawings are given of the tanks, filter 
beds, irrigation courses, and the like, thus render- 
ing the accounts very complete and valuable to 
municipalities that have such works in contempla- 
tion. 

We have been dealing, hitherto, with the latter 
part of the work before us. The former portion is 
devoted to the scientific aspect of sanitation. It 
commences with an account of the germ theory of 
disease, and with a discussion of the distance that 
microbes can be carried down a river without 
losing their vitality. In this connection the 
diseases of animals have a chapter to themselves. 
The action taken by the various States in investi- 
gating the pollution of rivers and the recommenda- 
tions made by them is detailed. The self-purifica- 
tion of running streams is discussed at very con- 
siderable length, and copious extracts are given 
from the writings of sanitary authorities. The 
authors have done good service by the very 
literal way they have taken excerpts from reports 
and papers read before scientific sccieties, thus 
giving the exact words of the authorities from 
whom they quote. They have also added abundant 
references in the form of footnotes, which will be 
most valuable to those who desire to make an ex- 
haustive study of any branch of this subject. The 
chapter on the composition of sewage muds includes 
the results of the researches of Macadam on Leith 
mud, of Dr. Beale on Thames mud, and of Lortet 
on the mud of Lake Geneva, the general conclusion 
being that mud banks may preserve pathogenic 
bacteria alive for long periods, to be afterwards 
swept down stream by high floods. The legal 
aspects of river pollution form a knotty and difficult 
subject, and are rendered more intricate by con- 
flicting decisions. Their chief features, from the 
points of view both of English and American law, 
are laid down in the work before us. 

The consumption—or shall we say the waste ?—of 
water seems to be very great in America. In 50 of 
the largest cities it varies from 238 gallons per 
inhabitant per day, down to 29. Hence the sewage 
is much diluted, and needs proportionately large 
plants to deal with it. The difficulties introduced 
by these varying quantities, and also by rainfall and 
ground water, obtain a long chapter for their dis- 
cussion. Next follow many analyses of sewage, both 
English and American, with data of human excre- 
ments, and analyses and values of fertilisers. 
Chapter X. deals with the nitrifying organism, and 
gives a résumé of what has been written regarding 
it, particularly by the Massachusetts Board of 


Health. The two chief methods cf dealing with 
sewage, viz., by precipitation and broad irrigation, 
are discussed at considerable length, the advantages 
and disadvantages of various plans being con- 
sidered. The chapter concerning the disposal of 
manufacturing wastes is partly drawn from the 
reports of the Rivers Pollution Commission, and is 
partly a record of the few attempts that have been 
made to deal with this subject in America, gene- 
rally with incomplete results. 

The system of intermittent filtration through 
sand, which has been worked out in Massachusetts, 
has the drawback that the filters may be frozen up 
solid during severe weather, and the process 
stopped. At present there are scarcely sufficient 
data from which to determine accurately what is 
the mean temperature at which this result is to be 
feared. To simplify the question, our authors have 
collected a large amount of information on the 
temperatures of the air, and of the soil at various 
depths, in different parts of the States, and from 
these inquiries they deduce that broad irrigation 
may be conducted in any place where the mean 
temperature of the air for the coldest winter 
month is not lower than 20 deg. Fahr. to 25 deg. 
Fahr., and where the sewage reaches the purifica- 
tion area at a temperature not lower than 45 deg. 
Fahr. Purification by intermittent filtration can 
probably be successfully worked at a lower tem- 
perature than broad irrigation, possibly down to 
18 deg. to 20 deg. These limits, however, will be 
affected by the nature of the soil. The last chapter 
in this section recounts the results of experiments 
to determine the effects of various kinds of sewage 
and manufacturing wastes on fish, made in England, 
Germany, and the United States. It is remark- 
able what small doses were sufficient to destroy 
life. For instance, the following doses proved 
fatal in a short time: Nitric and sulphuric acids, 
1 part in 50,000; gallic acid, 1 in 7000; carbolic 
acid, 1 in 7000; copper sulphate, 1 in 200,000; 
carbonate of soda, 1 in 17,500 ; iodine and bromine, 
1 in 35,000; furnace cinders, 1 in 140; rotting 
water, 1 in 9 ; and so on. 

The volume gives a clear idea of what is being 
done in America in the matter of sewage disposal, 
and shows that the same difficulties are met with 
there as here. In places where purification is the 
most necessary, land is often difficult to obtain, and 
even when it can be had, success depends greatly 
on the ability with which the process is carried 
on, and the subservience of financial results to 
sanitary success. As regards the theoretical side 
of the subject, it forms a very complete intro- 
duction, giving a compendious résumé of the pre- 
sent state of knowledge. The arrangement of 
chapters and distinction in type between quoted 
and original matter is logical, and references com- 
plete, so that a reader, previously unacquainted 
with the subject, is led step by step to a complete 
understanding of facts which have been somewhat 
obscured by the conflicting views of specialists in 
England, and as many of the older works are out of 
print or difficult of access, it will be found very 
convenient to have a guide to ancient history in the 
same volume, with the latest information and con- 
clusions, which, although specially directed to 
American practice, will be found equally valuable 
to all who have to deal with sewage elsewhere. 
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THE GULL RIVER BRIDGE. 

Some weeks since (eee page 723 of our last volume) 
we referred, when describing the reconstruction of the 
original works of the Canadian Pacific Railway, to the 
method adopted in rebuilding the bridge over the 
Gull River on the western section of the railway. 
The general appearance of this new bridge we now 
illustrate on page 113, The mee of spanis 131 ft. 5in., 
and the bridge consists of steel girders with triangular 
braced panels, carried on masonry abutments with 30ft. 
archeson each side, The original bridge, built in 1879, 
was of timber trusses in three spans, of which the 
central one is 107 ft., and the two side ones 77 ft. each ; 
there were four piers of masonry to the ground level, 
and timber work above; there were also 85 ft. of 
trestles at each end of the bridge. The total length 
of the old work was, therefore, about double that of 
the new bridge. The alteration was effected by 
advancing the embankment on each side, and 
removing the old piers. This left sufficient water- 
way, including that provided by the two 30 ft. arches, 
in times of flood. The cost of the new bridge was 
80000. 





PASSENGER LOCOMOTIVE FOR THE 
GREAT WESTERN RAILWAY. 

WE give on our two-page plate this week a longitu- 
dinal section and plan, and on page 120 a perspective 
view, of a new type of locomotive for the Great 
Western Railway. It is a four-coupled bogie engine 
constructed for the passenger traffic in South Devon 
and Cornwall, where the gradients are exceptionally 
heavy and the curves very severe. It has tanh de- 
signed by Mr. William Dean, the locomotive superin- 
tendent, and 10 engines of the class have been con- 
structed at the company’s works at Swindon. We 
intend to publish further sections of the engine, and 
until then defer a detailed description. It may, how- 
ever, be said here that two of the engines have already 
done more than 10,000 miles in regular work, and that 
these two engines show a consumption of 30.4 lb. and 
31.6 lb, per mile respectively. The one engine with 
a train load of 115 tons, exclusive of engine and tender, 
ran from Plymouth to Exeter at 45.7 miles per hour, 
while the other, with a train load of 108 tons, ran at 
47.6 miles per hour. The cylinders, it will be seen, are 
18 in. in diameter by 26 in. stroke; the total heating 
surface is 1398.18 square feet, and grate area 19 ft. 
The driving wheels are 5 ft. 74 in. The engine and 
tender is 51 ft. 7?in. long over all, and the total 
weight 70 tons; but, as we have said already, we shall 
describe the engine more fully when we reproduce the 
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DvurinG recent years immense advances have been 
made in the construction of rifled ordnance, and 
even more markedly in the manufacture of powders 
for the same. The much-abused cordite has given 
wonderful results as to uniformity, and it is related 
on good authority that on one occasion three succes- 
sive 100-lb. shells were sent through the same hole at 
a range of 1000 yards. This, uo doubt, was to a 
certain extent a fluke, but is, nevertheless, an excel- 
lent testimony to the ability of the gun crew and the 
quality of the material. The construction of gun 
sights has not, however, altogether kept pace with 
the advances in other directions, and the old simple 
notch sight is still in general use, and, in spite of its 
cradeness, the results obtained are astonishingly good. 
Nevertheless it has long been recognised that a 
telescopic sight, if so constructed as to stand the hard 
usage to which it must necessarily be subjected 
in actual warfare, would have great advantages. 
The principal difficulty has been to construct a 
telescope sight in such a manner that it can be left 
on the gun during the firing, which has many 
obvious advantages. The fittings must accordingly 
be strong enough to withstand without injury the 
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The telescopic sight 


jerk arising from the recoil. 
shown in Figs. 1 and 2 has been introduced by Captain 
Grenfell, of 39, Victoria-street, Westminster, and has 


successfully undergone severe trials in France. It 
consists of an ordinary theodolite telescope mounted 
on a curved rack, passing through a sleeve rigidly 
secured to the gun. This rack is of hardened steel 
and of channel section, and has accordingly great 
rigidity for its weight. The most severe tests of its 
rigidity were made by running the telescope up to its 
highest point, in which position the jerk of recoil will, 
of course, bring the most severe bending strains on the 
rack, and firing the gun with fullcharges. This ordeal 
was successfully passed through. In dull weather the 
telescope is of little use, as light is lacking, and hence 
in all cases an ordinary sight must be fitted as a stand- 
*§ In this case the ordinary sight consists of a set 
of cross-wires fixed at one side of the telescope, 
near its object-glass, whilst near the eyepiece an 
iris diaphragm is fitted, and the sighting is effected 
by placing the eye to the orifice in the diaphragm and 
aligning the cross-wires on the mark. It should be 
stated that in no case is the line of sight parallel to 
the bore of the gun. This is owing to the fact that 
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the shots from a rifled gun have a lateral drift, 
allowance for which is made by tilting the line of sight 
an equal amount in the other direction. Another diffi- 
culty to be overcome in the matter of sighting is the 
reading of the range scales, the divisions towards the 
upper end of the scale being exceedingly minute. An 
open reading scale has obviously great advantages, 
and to secure this Captain Grenfell has adopted the 
ingenious plan of engraving the scale on a strip of 
phosphor bronze some 10 ft. long. This strip is coiled 
round a couple of rollers, connected by gearing with 
the telescope rack. One of these rollers is spring 
mounted, so that any slack between the two rollers is 
automatically taken up. In this way the dimensions 
of the scale are greatly magnified, and the ranges can 
be engraved on it in plain ac The necessary hori- 
zontal deflection for wind allowance is obtained by means 
of atangent motion by which the telescopecan be rotated 
in a horizontal plane. In the French trials this sight 
gave excellent results, although the gun crew had had no 
previous training inits use. The British Government 
some time ago asked for designs for a notch sight in 
which the range would be indicated in plain figures. 
Captain Grenfell’s design is shown in Figs. 3 and 
4, and is a modification of that shown in Figs. 1 
and 2. A straight bar, it will be seen, has been sub- 
stituted for the curved one employed in the previous 
design, and the manufacture correspondingly sim- 
plified. The ranges, as before, are engraved in plain 
figures on a phosphor-bronze strip, the motion of which 
is a magnified copy of that of the rear sight. 

At night all the usual methods of sighting become 
difficult, and many attempts have been made to 
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simplify matters, such as by touching the front sight 
by luminous paint, throwing the light of a lamp on it, 
&c., but the method now generally adopted in the 
navies of the world is due to Captain Grenfell, and is 
shown diagrammatically in Fig. 5, whilst the complete 
plant is shown in Fig. 6. The device consists of two 
fittings, one of which can be secured to the front and 
the other to the rear sight. Each of these fittings is 
arranged to receive a small incandescent lamp a, 
Fig. 5, the light from which is reflected through a 
window at }, which is of red glass in the case of the 
rear sight, and of white glass in that of the front sight. 
This light striking on a curved surface atc, which 
is polished and of a non-corrodible metal, is seen 
by No. 1 of the gun as a bright horizontal line. 
The curved eh surface, in the case of the front 
sight, is confined to the central part of the stirrup as 
shown on the right at d, whilst in the case of the back 
sight a notch is cut in the stirrup through which the 
front sight can be seen, whilst on each side the light 
of the lamp is reflected as a red horizontal line from 
the two polished surfaces c,c. The appearance in 
aiming is, therefore, a white horizontal line between 
two red ones. When the three are in one straight line 
andat the same time the middle line is bisected by the 
mark, the gun is truly aligned, both for direction and 
elevation. The complete apparatus is shown in Fig. 6, 
the back being on the left and the fore sight to the 
right. Between them is a switchboard connecting 
them to the source of current. Mounted on this 
switchboard are two rheostats, by means of which the 
intensity of the light is controlled. By operating one 
of these, the relative brightness of two sights can be 
adjusted to each other. This done, the second rheo- 
stat is used to vary the brightness of the two lamps 
uniformly, until both the sights and the object aimed 
at can be clearly seen at the same time. In a still 
more recent form of this sight Captain Grenfell has 
added a third switch, by which a small hand lamp can 
be coupled up with the board. This lamp is used for 
reading the range scale. In Figs. 7 and 8 is shown 
the application of an open reading range scale, as in 
the sights previously described, to the sighting appa- 
ratus in common use with quick-firing guns. 








120 HORSE-POWER TRIPLE-EXPANSION 
ENGINE. 

WE illustrate on page 117 a Chandler silent engine 
of the tri-compound type recently erected at Messrs. 
Cadbury’s mills, Bournville, near Birmingham. The 
engine in question is intended to indicate 120 horse- 
power when supplied with steam at an initial pres- 
sure of 1801b. per square inch, and, as will be seen 
from Figs. 1 and 2, is of the inclosed type, having 


Date 23.9. 95, Type, Triple, Revs 220. 
Boiler Press? /60lbs. Stroke 13° 
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cylinders 11 in, 154 in., and 22 in, in diameter by 
13in, stroke. A good idea of the general appear- 
ance of the engine can be obtained from an exami- 
nation of Fig. 1, whilst its construction is clearly 
shown in Fig. 2. The three pistons are mounted 
on a single rod, which is at its lower end 
secured to a cylindrical crosshead. The valves 
are similarly mounted, and are fourin number. The 
lowest one of the set controls the exhaust port, and 
prevents the vacuum destroying the cushion steam 


above the low-pressure piston, thus securing that the 
connecting-rod is always in compression, and rendering 


the engine silent in working. The other valves are of 
the solid piston type. The engine works on the Cornish 
cycle, the exhaust steam from the top of each cylinder 
passing first to the bottom of the same cylinder before 
it enters the next cylinder. Drainage is secured by 
the presence of a series of small holes near the bottom 
of each cylinder, which are uncovered by the pistons 
when in their lowest positions. All water thus 
passes continually downwards, and finally is delivered 
to the condenser. Diagrams illustrating the steam 
distribution are shown in Figs. 3, 4,and 5 annexed. It 
will be seen that there is in each instance a small nega- 
tive loop at the admission corner of the diagram. Owing 
to the fact that the brake dynamometer used was in- 
capable of absorbing the full power of the engine, the 
steam had to be considerably throttled, which accounts 
for the marked drop in the steam line in Fig. 3. 
Nevertheless it is stated that the steam consumption 
on the trial was only 14.791b. per indicated horse-power, 
though the vacuum was but 20 in. This very high 
result was obtained, we are informed, from three trials 
of one hour’s duration each, carried out by the makers 
in the presence of the purchaser’s engineer. As a 
general principle we are opposed to such brief trials ; 
and when, as in this case, they give figures of exceed- 
ingly high efficiency under somewhat unfavourable 
conditions, we think they should be greatly extended, 
in order to minimise the unavoidable errors. Of 
course if an engine be provided with a surface 
condenser a short trial may be conclusive. The 
engine is intended to drive the line shafting at 
Messrs, Cadbury’s new factory, and is fitted with a 
main driving wheel 6 ft. in diameter grooved for six 
ropes. T'wo Galloway boilers, one of which is intended 
for a stand-by, have been installed to supply the engine 
with steam. As will be seen from Fig. 1, the turning 
and starting gear is fitted to a prolongation of the bed- 
plate. To increase the efliciency of the lubrication 
in the crank chamber, splashers are attached to the 
crank webs, which throw the oil to the top of the cas- 
ing. The exhaust steam is entirely excluded from this 
chamber. The engine described has been built by 
Messrs. Bumsted and Chandler, of the Cannock Chase 
Foundry and Engine Works, Hednesford, Staffordshire. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Prospects of Admiralty Work at Hull.—The chairman of 
Earle’s Shipbuilding and Engineering Company (Sir F. 
Seager Hunt, M.P.) stated at the annual meeting of that 
concern, held a few days ago, that during the past year 
there had been very little doing in the country, and that 
the orders obtained were generally characterised by low 
prices, but the company had done much better than many 
similar concerns. The prospects for the year were good, 
especially in regard to Admiralty work and repairs. 


Sheffield Society of Engineers and Metallurjists.—On 
Monday evening the annual dinner of this Society was 
held in the Cutlers’ Hall, Sheffield. The attendance was a 
large one, and the reunion was most successful. 
Mr. Sydney J. Robinson, the president, occupied the 
chair, and he was supported by Dr. Sorby, F.R.S., 
Messrs. C. H. Bingham, T. W. Sorby, H. H. Bedford, 
J. H. Barber (of Brown-Bayley’s Steel Works), Professor 
Ripper and Professor Arnold, of the Sheffield Technical 
School, Arnold J. Roberts (hon. treasurer), and F, K. 
Knowles (hon. secrjetary). Letters of apology for absence 
were received from Mr. A. E. Seaton, of Earle’s Shipbuild- 
ing aap wp Mr. J. E. Stead, of Middlesbrough, Mr. 
Pollitt, the general manager of the Manchester, Sheffield, 
and Lincolnshire Railway Company, and Mr. Heber 
Radford. It was intended by those responsible for the 
arrangements that there should be no bar speech-making, 
but before the gathering dispersed Dr. Sorby asked them 
to drink the health of the President, and spoke of the 
great benefit a Society like that was calculated to confer 
on a city like Sheffield. 


Another Proposed New Railway.—It is stated that a 
scbeme is being formulated for the construction of a 
railway from Nottingham to Hull, which, if carried out, 
will be likely to have an important effect upon the future 
of the Hull and Barnsley Railway, and to prove of great 
advantage to the port of Hull. 


Orders for Projectiles. —The Sheffield firms who manu- 
facture projectiles are now busy on orders from the home 
Government, and will be actively engaged for the greater 
part of the year—a welcome change from the slackness 
which this branch of industry has suffered from. The 
orders are for shells of a new pattern. Armour-plate 
and bayonet makers are also well employed on Govern- 
ment work, 


The Coal Trade.—Owing mainly to the abnormal mild- 
ness of the weather, there is very little business being 
transacted in house coal. Manufacturers’ fuel, on the 
other hand, is finding a steady market, as the iron and 
steel trades in South Yorkshire are gradually improving. 
The export business has gone down, more particularly 
with regard to steam coal; but coke prices are firmer, 
both ordinary foundry coke and best washed varieties 
moving off well. Quotations are as follow at the 
collieries: Best Silkstones, 8s. 6d. to 103. fd. per ton; 
Barnsley house coal, 8s. 6d. and upwards; steam coal, 
63. to 7s. 6d.; slack, 43. 6d. to 63. 6d. for best, 23. 6d. to 
4s. 6d. for inferior qualities. Smudge and other small 
stuff are a drug in the market. 





Iron and Steel.—The briskness of trade which was 








alluded to last week continues in most of the principal 
industries, and inquiries are so numerous as to warrant 
the opinion that, given immunity from wages disputes, 
the present year will be one of prosperity. It is some 
years since there were so few men on the unemployed list 
in January. Engineering work is steadily improving, 
and boilermakers are active. The settlement of the 
Clyde dispute ought to make the local marine depart- 
ments more active, as the execution of a number of orders 
has been suspended. The shipping industry will have to 
improve, however, before any considerable expansion 
occurs. Valuable lines for castings of various kinds are 
being executed, and the railway departments are still 
employed full time. In face of the improved demand 
and the higher quotations for raw material, prices of 
finished iron and steels are low. Hematites are quoted 
at from 57s. 64. to 60s. delivered in the district ; Lincoln- 
shire forge iron, 392. ; Bessemer billets of special carbons, 
5l. 12s. 6d. up; bar iron, 5/. 103. at works, 6/. ab ware- 
house ; Siemens: Martin steel, 7/. 103. for average qualities, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
large attendance on ’Change here, and the tone of the 
market was fairly cheerful. Inquiries, particularly for 
delivery ahead, were rather numerous, but the amount 
of business actually transacted was only small. Very 
little pig iron was needed for prompt delivery, consumers 
generally being pretty well bought, and sellers, as a rule, 
asked more for forward delivery than buyers were prepared 
to give. Ib was, however, satisfactory to observe the 
sanguine feeling with regard to the future, and the general 
impression appeared to be that with a more settled state 
of affairs in political circles, and labour difficulties re- 
moved, a good deal of briskness in trade will be seen in 
the early future. Information from other iron-pro- 
ducing centres was of an encouraging kind, and this 
naturally beneficially influenced affairs here. At the 
opening of the market 37s. was generally quoted for 
early delivery of No. 3 g.m.b. Cleveland pig iron, and 
a little business was done at that price, but sellers were 
reluctant to accept such a figure. As the day wore on 
the market bacame stronger, and at the close No. 3 
could not be bought under 37s. 3d, and there were some 
sellers who held out for 37s. 6d. (uotations for delivery 
ahead varied. The commoner qualities of pig were in 
fair request, and as they are scarce prices were firm. 
No. 4 foundry was 363. 6d, to 36s. 9d., and grey forge 
362. to 363. 3d., both for early delivery. Middlesbrough 
warrants opened at 37s. 3d. and closed 37s. 7d. cash 
buyers, with sellers asking 37s. 84d. East coast hematite 
pig iron was in moderately good demand, and rather 
better prices were realised than when we last reported. 
The general figure named for early delivery of Nos. 1, 2, 
and 3 was 46s.,, and transactions were recorded at that 
figure. Spanish ore was fairly steady. Rubio was put at 
123. 6d. ex-ship Tees. To-day our market was steady, 
with a fair business doing. (uotations for makers’ iron 
were the same as those ruling yesterday. The only 
change was in the price of Middlesbrough warrants, which 
eased to 37s. 64d. cash buyers. 

Manufactured Iron and Steel.—The manufactured iron 
and steel trades are not much altered. The extensive 
alterations at the North-Eastern Steel Works here are 
progressing. After next week the works will probably 
have to be closed for a while, until certain of the altera- 
tions are completed. Quotations are pretty much the 
same as those last given, viz.: Common iron bars 
4l. 17s. 6d.; best bars, 5/. 7s. 6d.; iron ship-plates, 
4l. 15s.; steel ship-plates, 47. 17s. 6d. to 5/.; iron ship 
angles, 4/. 12s. 6d.; and steel ship-angles, 4/. 15s.—all 
less the customary 24 per cent. discount for cash. Steel 
rail producers report that they are busily employed, and 
quotations are fully maintained. 

The Coal and Coke Trades.—Most classes of coal are 
rather quiet. At Newcastle best Northumbriam steam 
coal is obtainable at 7s. 9d. f.o.b., and steam small is 
about 3s. 6d. Bunker coal is steadier in price, with a 
fair demand for this season. Manufacturing coal is rather 
dull. Gas coal keeps in pretty good demand, and de- 
liveries on old contracts are heavy. For odd cargoes 
from 6s. 6d. to 7s. is quoted. Coke is steady, with a large 
inland demand. The local consumption is heavy. Here 
blast-furnace qualities vary in price from 12s. 6d. to 13s. 
delivered at Cleveland works, 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has been pretty 
well maintained; the best qualities have been making 
103. 6d. to 10s. 9d. per ton, while secondary qualities 
have brought 10s. to 10s. 3d. per ton. The house coal 
trade has shown little change; No. 3 Rhondda large has 
been making 93. 9d. to 10s. per ton. Patent fuel has 
been in rather better demand. Coke has been quiet at 
about previous rates ; foundry qualities making 15s. 6d. 
to 16s. 6d., while furnace ditto have brought 12s. to 14s. 
“and ton. The iron ore trade has continued quiet; the 

 rubio has made 11s. 9d. to 12s. per ton. The manu- 
factured iron and steel trades have been scarcely so 
active. 

Toff Vale Railway.—The engineer of the Taff Vale Rail- 
way Company estimates that a total expenditure of 
138,650/. will be incurred in the event of Parliament sanc- 
tioning new works sought to be constructed under powers 
contained in a Bill deposited by the company for next 
session. Of this sum a proposed subway under the Ely 
will absorb 15,812/., and additional archways in Whit- 
church under the road leading from Wauntrevda Common 
to the College Iron Works will absorb another 2220/. The 
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remaining 120,6187. will be expended upon three short 
railways. 

Glamorganshire Minerals.—The quantity of coal raised 
in Glamorganshire last year was 23,993,594 tons, The 
value of the coal at the pit’s mouth in Glamorganshire 
varied last year from 6s, to 63. 9d. per ton. There are 
still upwards of 500 females engaged in colliery work above 
ground in the South Wales coalfield. The number of 
workpeople of all classes engaged in the South Wales 
coalfield last year was 124,533. 


Llanelly.—A letter received from Mr. J. L. Wilkinson, 
chief goods manager of the Great Western Railway Com- 
pany, corroborates reports in circulation with regard to 
improvements proposed to be carried out at Llanelly and 
other principal centres on the South Wales system of that 
company. An expenditure of 20,000/. is contemplated at 
the company’s dock at Llanelly. A number of hydraulic 
cranes will be erected, and arrangements will be made for 
the discharging or loading of three vessels at the same 
time. Nothing is to be done to the dock gates; but, in 
order to deal with vessels which are too wide to enter the 
dock, hydraulic machinery will be erected outside, 


The Electric Light at Plymouth.—On Monday, on the 
recommendation of its electricity committee, the Ply- 
mouth Town Council decided to put in force the powers 


which it has obtained for supplying electricity within the | J 


borough, and to appoint an electrical engineer to prepare 
a scheme for supplying electricity both for power and 
lighting. An amendment to refer the matter back to the 
committee for further consideration was negatived by 
26 to 12. 


Portland.—Official information has been received at 
Portland that the Government is about to proceed with a 
new breakwater which is to be thrown out from the Wey- 
mouth side of the Roads, and by means of which the road- 
stead will be nearly inclosed. Preliminary works at the 
Dolphins have been completed, and the breakwater proper 
will now be taken in hand. The work will be carried out 
by the Admiralty with departmental labour. It will 
occupy some years, Mr. Macfarlane has been appointed 
superintending civil engineer, and the Admiralty has also 
appointed Mr. J. A. Taylor and Mr. Colson as his 
assistants, 


Great Western and Barry Railways.—It is stated that 
the Great Western Railway Company is negotiating for 
the purchase or absorption of the Barry Dock and Railway 
into its system, and that this was the real reason why the 
Barry Company withdrew its proposed line to London. 


Coal for the Navy.—It was reported on Cardiff Exchange 
on Monday that a British Admiralty order for 110,000 tons 
of Welsh steam coal had been divided as follows, at prices 
ranging from 9. 9d. to 10a. 3d. per ton net: Hill’s Ply- 
mouth, 10,000 tons; Standard, 10,000 tons; Dowlaie, 
20,000 tons; Lewis, Merthyr, 15,000 tons; Cambrian, 
10,000 tons; Powell Duffryn, 25,000 tons; National, 
10,000 tons ; and Cyfarthfa, 10,000 tons. 


South Wales and Bristol Direct Railway.—Sir J. Fowler, 
and Mr. J.C. Inglis, the engineers of the Great Wes- 
tern Railway Company, have deposited Parliamentary 
estimates for the construction of that company’s proposed 
South Wales and Bristol Direct Railway. The total 
estimated cost of the line is 1,116,318/., which greatly 
exceeds the 600,000/. new capital which is sought to be 
raised by the company for the construction of the railway. 
The scheme for shortening the route between London and 
the west can, indeed, be only carried out at a cost of 
31,5007. per mile. 





NOTES FROM THE NORTH. 
; Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
active and the tone very firm last Thursday forenoon, a 
hopeful feeling generally prevailing that an early settle- 
ment of the dispute in the engineering trade would result 
from the negotiations in progress. ‘‘ Bears” covered 
freely, and fully 20,000 tons of Scotch iron were 
dealt in. The finish was 14d. per ton under the 
best, but Scotch still showed a gain of 2d. from the 
previous day, and other sorts from 24d. to 34d per ton. In 
the afternoon the tone was quieter, and only some 15,000 
tons changed hands. Prices were easier, owing to the 
absence of definite news from Carlisle, where the confer- 
ence on the trade dispute was being held, and quotations 
closed $d. to 14d. down from the forenoon. The closing 
settlement prices were as follows: Scotch iron, 46s, 44d. 
per ton; Cleveland, 37s. 6d. ; Cumberland and Middles- 
brough hematite iron, respectively, 47s. 6d. and 45s. 74d. 
per ton. Some of the special brands of makers’ iron 
were advanced 6d. to 1s. per_ton, A moderate 
amount of business was done on Friday forenoon, some 
25,000 tons of iron changing hands. There seemed 
to be a general desire to realise, and consequently prices 
fell cff—14d. to 2d. perton. The market was quiet in 
the afternoon, about 15,000 tons being dealt in at prac- 
tically previous prices. At the close the respective settle- 
ment prices were 46s, 3d., 37s. 44d., 47s. 44d., and 45s, 44d. 
perton. Business was moderately active on Monday 
forenoon, but prices were easier, owing to the unsatis- 
factory turn which the ballot amongst the operative 
engineers took in Belfast on Saturday. Upwards of 
20,000 tons of iron were dealt in, and prices fell 
3d. to 4d. per ton. In the afternoon the tone of 
the market was firmer, in sympathy with a smart 
rly in Scotch railway stocks, Scotch iron recover- 
ing 24d. of the forenoon drop. The dealings amounted 
to 20,000 tons, and the settlement prices were, re- 
spectively, 46s. 14d., 378. 3d., 47s. 14d., and 453, 3d. 
per ton. On Tuesday forenoon the market was in rather 
a waiting mood, About 15,000 tons were dealt in, 








prices being very steady. In the afternoon the market 
opened steady, but shortly before the close it went very 
strong on rumours that the strike difficulty was about 
at an end. Over 20,000 tons of iron changed hands, 
and on the day prices rose 34d. to 54d. per ton, The 
closing settlement prices were 463, 6d., 37s. 74d., 
47s 6d., and 453. 9d. per ton respectively. A good 
business was done this forenoon. P.iices were strong 
on the fact becoming known that the engineerin 

dispute was at last at an end; they rose all round, an 

about 30,000 tons were dealt in. Prices gave way a little 
in the afternoon, and close on 25,000 tons changed hands. 
The settlement prices were 46s. 44d.. 37s. 74d., 47s. 6d., 
and 453. 6d. per ton respectively. The following are the 
prices of a few No. 1 special brands of makers’ iron: 
Clyde, 50s. per ton ; Gartsherrie, Summerlee, and Calder, 
51s. ; Coltness, 533.—the foregoing all shipped at Glas- 
gow; Glengarnock (shipped at Ardrossan), 50s. 6d.; 
Shotts (shipped at Leith), 53s.; Carron (shipped at 
Grangemouth), 54s. per ton. There are now 77 blast- 
furnaces in actual operation in Scotland, one having been 
put out at Eglinton for repairs. At this time last year there 
were 73 furnaces blowing. Last week’s shipments of pig 
iron from all Scotch ports amounted to 4367 tons, as com- 
pared with 5089 tons in the corresponding week of last 
year. They included 578 tons for Australia, 165 tons for 
Germany, 130 tons for Belgium, 340 tons for China and 
apan, smaller quantities for other countries, and 2711 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores yesterday afternoon stood 
at 347,630 tons, as against 347,640 tons yesterday week, 
we showing a decrease over the week amounting to 

ons. 


Finished Iron and Steel Trades. — The makers of malle- 
able iron have struggled along through an anxious time to 
better purpose than many persons anticipated when the 
engineers’ dispute first startled the trade, and things are 
now looking decidedly better with them. Steelmakers, 
however, are better supplied with orders, and they are 
so hopeful of a time coming in the early future that 
they have lately been purchasing large quantities cf 
Scotch hematite iron. Prices of finished products have 
not yet undergone any material change. 


Glasgow Copper Market.—One lot of 25 tons of copper 
was sold last Thursday afternoon, when prices rose 
2s. 6d. per ton. A moderate amount of business was done 
on Friday forenoon, when prices declined 5s. per ton. In 
the afternoon the price fell other 3s. 9d. per ton, and the 
day’s sales reached up to 250tons. On Monday forenoon 
100 tons were sold, and prices dropped 3s, 9d. per ton, 
from which there was a recovery of 1s. 3d. in the after- 
noon, when other 25 tons changed hands. There were 
no dealings yesterday forenoon, and in the afterncon, 
when the market was very firm, one lot was dealt in at 
411. 17s. 6d. threemonths. No business was reported to- 
day either forenoon or afternoon. 


Sulphate of Ammonia.—In respect of this commodity 
the tone of the market was rather easier last Friday, 
when the price ranged from 8. 10s. to 8/. 11s. 3d. per ton. 
On Monday the nominal quotation was 8. 11s, 3d. to 
8. 123. 6d. per ton. Yesterday’s market was very dull, 
and the best quotation was no better than 8/. 10s. per ton. 
Up to the present this year’s shipments of sulphate of 
ammonia have shown a decided increase over those for 
the corresponding portion of last year. 


Proposed Railway Extensions in Glasgow.—The Parlia- 
mentary Bills Committee of Glasgow Town Council have 
decided to recommend the council to oppose the Bill lodged 
in Parliament by the Glasgow and South-Western Rail- 
way Company for the widening of the railway approaches 
to St. Enoch Station. The scheme involves the widening 
of the railway viaduct over the Clyde and of a number of 
other bridges over streets on the south side, as well as the 
demolition of a great amount of property on the west side 
of the existing lines in Hospital-street, Cumberland- 
street, and Eglinton-street. Included within the lines of 
deviation are Hutchesontown Parish Church and 
Chalmers Free Church. The reason, it is understood, 
for which the Parliamentary Bills Committee chiefly dis- 
approve of the scheme is the proposed lowering of the 
height of the bridges above the river and the various road- 
ways. According tothe Parliamentary plans, the viaduct 
over the river, which is at present 30 ft. wide, will be ex- 
tended to 80 ft. The purpose of the extensions is to enable 
the company to lay four lines of rails between St. Enoch 
Station and Shields-road Station. 


East of Scotland Engineering Association.—A meeting 
of this association was held last Wednesday evening in 
Edinburgh, Mr. William Simpkins, President, in the 
chair, when Mr. Charles Brown, C.E., read a paper 
on ‘‘Bridges of Small Span.” He described the loading 
of bridges and the stresees to which they are subjected, 
and he likewise gave an account of the various types of 
railway, road, and foot bridges, their advantages and 
disadvantages, the practical details of modern construc- 
tion, and gave a@ specification for the various materials 
used. A cordial vote of thanks was passed to Mr. Brown 
for his paper. 


Edinburgh Association of Science and Arts.—Abt the 
fourth meeting for the session of the Edinburgh Asso- 
ciation of Science and Arts, held on Monday night in the 
National Portrait Gallery, Mr. George Somerville, Pre- 
sident, in the chair, a paper on ‘‘ Fin-de-Siécle Sanita- 
tion” was read by Provost Shanks, Barrhead. At the 
outset, he spoke of the progress of medical science, and 
of the important place occupied by sanitation in the battle 
with disease. The plumber must now possess consider- 
able sanitary knowledge, and the system of registration 
of plumbers was doing good work in securing a higher 
standard of efficiency among such workmen. r. Shanks 


then proceeded to place before the audience, by means of 
lime-light views, some of the great developments of 
sanitation for private dwellings. Afterwards he received 
a vote of hed 


Increased Consumption of Gas in Greenock.—On account 
of the increasing consumption of gas in Greenock, chiefly 
in the west-end of the town, it is expected that a proposal 
will shortly be brought before the Police Board—the Gas 
Commissioners—for the enlargement of the street mains, 
involving, possibly, an expenditure of quite 1000/. 








PERSONAL.—Messra. Wiggins and Sons, mica merchants, 
have decided to rebuild their old premises, 102, Minories, 
and also the newly-acquired additional premises, No, 103, 
and during rebuilding they have taken temporary pre- 
mises at 62 and 63, Minories, where all communications 
should be addressed, or to 10, Tower-hill.—As from 
January 1, the firm of Messrs. Tabor, Trego, and Co., of 
New Broad-street and Bow, will consist of the former 
partners with the exception of Mr. G. S. Hunt, who then 
retired from the late partnership by effluxion of time. 





SPANISH DECORATION FOR A British ENGINEER.—Mr, 
James M‘Kechnie, engineering manager at the Naval 
Construction and Armaments Company’s establishment 
at Barrow-in-Furness, has received the ancient decoration 
of Commander of the First Class of the Royal Order of 
Isabel la Catolica, which has been conferred on him by 
the King and the Queen Regent of Spain, in r nition 
of services rendered to the Spanish Nav while he was 
manager of the engineering works on the Nervion at 
Bilbao, where he designed and constructed the machinery 
for three belted cruisers, and did other valuable work. 
These cruisers—the Infanta Maria Teresa, Viscaya, and 
Oquendo—proved most successful, for although entirely 
armoured and with heavy artillery, they attained a speed 
of 20} knots on trial. They were fully illustrated and 
deecribed in vols, lvii, and Iviii. of ENGINEERING, 





Tue ApveERTISER’s A B C anp ADVERTISEMENT PRESS 
Drrectory.—We have just received the 1896 edition of 
this work, which in these days of the multiplication of 
newspapers and periodicals will be most serviceable in 
assisting the advertiser to discriminate and to rightly 
apportion the sum which, with competition so vigorous, 
must necessarily be spent on advertising. Some sugges- 
tion of the extent of the work is found in the fact that 
there are nearly 1200 pages. In the = there is 
an alphabetical list of all papers, periodicals, magazines, 
and reviews; then under the different towns is a fuller 
notice of each paper, along with the scales of charges for 
advertisements. The principal papers in the colonies and 
in several foreign parts are also given, with a gazetteer of 
Britain, mentioning the papers circulated in each town. 
The work is compiled and published by Mr. J. B. Browne, 
Limited, 163, Queen Victoria-street, E.C., and is priced 
at 10s. 6d. It contains several general articles, the 
most Sopriive being en the non-advertising professions 
— , law, and stockbroking ; and on the law of 
ibel. 





THE JUBILEE OF THE “Dairy News.”—On Tues- 
day last our contemporary, the Daily News, celebrated its 
jubilee, its first number having appeared on January 21, 
1846. The occasion has been signalised by the issue of 
a special number, giving an account of the history of the 
paper since its start, and of the various distinguished men 
who have at different times occupied positions on its staff. 
Of its editors, the first, Charles Dickens, is the most 
famous, though his ——— was made in other lines 
than editorial work. The Daily News has long had an 
established reputation for war correspondence, its best 
known contributors in this line being Archibald Forbes 
and Edmond O’Donovan. A reprint of the first number 
of the paper has also been issued. This consisted of eight 
pages, measuring 24 in. by 18 in., and cost 5d. It is 
interesting to note that a report of a railway accident 
appears io this first number. The accident in question 
arose from the fall of a bridge over the Medway, on the 
South-Eastern line, due to the forcing forward of an abut- 
ment. The engine of a goods train fell with the bridge, 
the driver being killed and the stoker much injured. Ib 
is further stated that by noon on the day following the 
accident one side of the bridge had been repaired, per- 
mitting the traffic to be worked across on a single line. 





Srxy’s RecisteRED TELEGRAPHIC ADDRESSES DrRkEc- 
TORY.—There has just been issued by Mr. Henry Sell, 
167, Fleet-street, E.C., the eleventh annual publication of 
this directory, which, it may be remembered. was three 
years ago made the official publication of the Postmaster- 
General, This issue embodies 12,000 new registrations, 
cancellations, and other alterations received from the Post 
Office, in addition to the alterations on trade lists ; and in 
all there are 50,000 names, which, ib may be conjectured, 
include the leading firms in the kingdom. Among the 
subsidiary contents of the volume is a short and concise 
description of the various cable systems, together with a 
tariff of charges for cablegrams to any part of the world, 
and a list of firms classified under their trade headings. 
Again, the trades or professions and telephone numbers 
are now added to each firm by consent of the Postmaster- 
General, and some information is also given of the prices 
charged for a three minutes’ telephonic conversation 
between town and town and city and city as arranged by 
the Post Office. A complete list of charges of trunk wire 
communications is to be issued shortly in one of those 
quarterly supplements which are issued gratis to sub- 
scribers of the annual volume. The official statistics as 





to trade are handy for reference. 
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OUR NAVAL POSITION. 

‘‘Brirarn’s isolation ” is causing Britain’s enemies 
to rejoice; but, while her ill-wishers rub their 
hands with spiteful glee, Britain may herself be 
thankful she is forewarned by recent events. We 
now know that again we may have to meet the 
three corners of the world in arms. If it come to 
that extremity, we must fight the fight through. 
Perhaps we may emerge from the struggle un- 
crushed, and with vigour to lead the world for yet 
another century, or longer, until the destinies {of 
our race are sped. 

That is in the hand of Providence, but it would 
be an unworthy policy to accept as true that 
England’s task is done because we stand alone. 
That is an error into which England is not likely 
to fall. Our danger lies in another direction. In 
the past our greatest peril has arisen through 
undervaluing our foes. ‘‘ Assyria, Greece, Rome, 
Carthage, where are they ?” is not a lesson we have 
ever laid to heart. It is true our supremacy has 
stood on a firmer basis than that of military prowess 
alone ; but a nation’s power to defend its own is 
still a condition precedent to holding a place among 
the foremost powers of theearth. However much, 
as humanitarians, we may regret it, as practical 
observant men we cannot blink the fact. 

No nation stands, or has ever stood, in a 
position so able to pursue its own course un- 
trammelled by foreign alliances, as Britain of to- 
day. Insularity makes us careless of isolation. 
Perhaps one is hardly less an element of strength 
than the other. ‘‘ Naught shall make us rue, if 
England to itself do rest but true.” But we must 
be as staunchly true as our fathers had need to be 
300 years ago, when the glowing words were penned. 
That we have not been so true the present genera- 
tion of Englishmen must acknowledge shamefully, 
and with thankfulness that the stress of the last 
few weeks did not arise ten years ago, when our 
Navy had fallen into a state of comparative weak- 
ness. Had that been the case, our enemies, more 
or less declared, would hardly have proved so soon 
placable. 

After all, it is to our Navy we must first turn 
when we are threatened. Our ships enable us to 
man the sea-ramparts which defend these islands, 
the keep of the Empire. While our place of arms 





is intact—and for that we must command the sea 
—the most distant parts of the empire are safe, 
even with an army insignificant in numbers com- 
pared to that of Continental nations. There may 
be on the Continent a million men against 
us, but they dare not go afloat even if 
there were transports available. India is a 
part of the Asiatic Continent, but at present 
its sea coasts form a better base than its northern 
confines. Canada has taken care of herself before 
when we were able to make few diversions in her 
favour, but here a similar state of things is little 
likely to ariseagain. In Africa we have nothing to 
fear ; Australasia is safe ; which is more than could 
be said for most foreign coast lines. ll this 
is only true, however, so long as we hold a superi- 
ority afloat which will enable us to keep the fleets 
and squadrons of possible foes within their 
harbours, or to destroy them if they come out. 
Single ships, commerce - destroyers, ‘‘ pirates,” 
croiseurs-corsatres, May annoy, but they cannot 
determine main issues. Sooner or later-—probably 
much sooner than is generally thought—they must 
be run to earth unless backed by weightier metal. 

All this has been said before often enough, both 
in these columns and in many other places, but 
that is no reason why it should not be said now, 
and again and again until the obvious need this 
country has for a navy stronger than she has 
possessed since Trafalgar, is practically recognised 
and acted upon. The events of the last month have 
brought the true position of the empire before even 
the most unthinking with a lurid distinctness, as a 
lightning flash might reveal a hidden danger on a 
summer's night. We realise now what might be 
future possible combinations against us; not the 
two strong powers we have hitherto been con- 
tent to take as a standard — and that imperfectly 
acted up to—but ‘‘ the three corners of the world 
in arms.” 

An official return presented to the House 
of Commons, at the instance of Sir Charles Dilke, 
comes appositely at the present juncture. It is a 
complement to three papers of a similar nature 
presented in previous years. The return is ‘of 
seagoing ships in commission, in reserve, and 
building; and showing the naval expenditure, 
revenue, tonnage of mercantile marine, and value 
of seaborne commerce of various countries for the 
year 1894,” The second part of the return relates 
to the ‘‘naval expenditure on seagoing force, the 
value of seaborne commerce (exclusive of inter- 
change with the United Kingdom), and the revenue 
of British self-governing colonies for the year 
1894.” It will be seen that the return deals with 
figures of the greatest importance; but crude 
statistics—and here they are presented very crudely 
—are apt to be misleading; especially when they 
deal with the units of a fleet. We will, however, 
give them now as they appear according to the 
return, which is dated September 3 last. The 
conditions have changed since. 

The figures in the first Table on the next page 
would have been, a couple of months ago, at first 
glance reassuring. Making our comparison on the 
old standard of a combination of France and Russia 
against us, we find we have six more battleships in 
commission than the combined fleets of the Conti- 
nental powers, and nearly double as many cruisers. 
In the smaller vessels, excluding torpedo-boats, we 
are almost doubly as strong, but it must be remem- 
bered that many of these small craft are only in com- 
mission for what has become known as “ the police 
of the seas.” They ‘‘ show the flag” in distant parts, 
and could hardly be counted as serious factors in de- 
ciding the issue of a great war. Probably many of 
them would be laid up if hostilities were declared, 
and their crews transferred to more important 
vessels. In the face of possible combinations 
abroad, for which recent events force us to be pre- 
pared, we must make provision. The figures are 
then far less reassuring; but continuing for the 
present on the old France and Russia basis, we find 
much cause for serious consideration when we 
look to the future. It is difficult, in making com- 
parisons of this nature, to know whether one should 
take aggregate tonnage or the total number of ships. 
Here, however, we will follow the official Table, 
merely premising that the British ships are on an 
average more powerful than those of foreign coun- 
tries, and that important fact will modify the remarks 
that follow. The uncertainty is to be regretted, but 
if we once began to make allowances and correc- 
tions, there would be no end to this article. 

Taking, therefore, the grand total of battleships, 
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Nava. ExrenpiTuRES, REVENUES, AND COMMERCE OF VARIOUS COUNTRIES. 


| 


Aggregate Naval 


CouNTE IES. Expenditure. 


British Empire. 
United Kingdom - - 
India sim os se 
Felf-governing colonies 
Other colonies .. ° 


£ 
16,828,117 (1898 4) 
972,985 (1893-4) 
220,216 (1892-3) 








Aggregate Tonnage . 
| Mercantile Marine v “~~ of Seaborne 
Agercgate Revenue. | (Vessels of Pp ear hot Bl 
| 100 Tons Gross and including Bu'licn 
upwards). | and Specie. 


£& 
748,521,041 (1894) 
66 701,526 (1893-4) 
83,949,104 (1893) 
55,313,920 (1893) 


tons | 
12,117,957 (1894) 
50,745 (net) (1894) | 
938,476 (net) (1894, 
120,007 (net) (18094), 


£ 
91,133,410 (L893 4) 
60,376,810 (1898 4) 
42,473,954 (1693) 
6,202 722 (1893) 








17,521,318 





Total British Empie .. ; 

France “a - oe ‘ 10,825,040 
Russia ; 5,114,569 
Germary.. - | 4,318,126 
Italy . 8,45,¢90 
Spain ° = ° 937,746 
Austria-Hungary ; 1,081,766 
Netherlands ‘ 1,264,859 
Portugal .. ie . 649,944 
United States .. we 5,073,365 
China > ? 

Japan . 1,127,974 
Chili os ee es os ; 50,221 
Brazil .. - ee “ o- § 1,592,740 
Argentina | 529,427 


built and building, the Table gives us 52, the allied 
fleet 51. We may suppose that our own vessels 
are at least equal to those cf our supposed adver- 
saries, and then in a pitched battle in the open 
sea we might not unreasonably hope for victory ; 
although in any case it is unwise to put ourselves in 
a position that we have to trust our existence, as a 
nation, to the uncertain chances of war on equal 
terms ; but we will let that pass for the present. 
No one supposes, however, that in the event, and 
certainly the improbable event, of a war between 
our present good friends, the French and the Rus- 
sians, and ourselves, that the issue would be decided 
by a pitched fight in which the whole of the armour- 
clads on both sides would be arrayed in line of 
battle. It would probably happen that we should 
endeavour to drive the hostile ships into their ports 
and blockade them there. Now the conditions of 
blockade are very different to those which existed 
in the last serious naval wars, those of the Napo- 
leonic era. The ‘‘teachings of history” are good 
to study, but they must not be applied too blindly 
to the altered conditions of the present day. 
That is a fault we think some naval critics are 
apt to fall into. We know how Nelson trained 
and hardened his men by constant cruising off 
Toulon whilst his enemy was subjected to the 
enervating influence of the port. That was what 
largely gave us victory then. Every change of 
wind either in force or direction caused some act 
of seamanship to be performed. Sails and rigging 
were constantly being tested by the most practical 
methods, and the weak parts eliminated. Things 
are very different in the present day. A blockading 
fleet would lie with banked fires, all energies being 
devoted to economising coal, a factor which, un- 
like the evolutions with sails, would be of no 
importance when it came to actual fighting. More- 
over, the efficiency of steam machinery can be 
tested in port, by means known to engineers, in 
a way that sails and rigging never could be by any 
rears known to sailors. A steamship, fast to a 


wharf, can run her machinery at full speed if need 
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be ; a sailing vessel could not loose her canvas in 
port, excepting in light weather. It is quite 
possible a blockaded fleet, with an unlimited coal 
supply, might work its engines more at high power 
than its enemy at sea would do. Anyhow we must 
recognise the difference between coal as a source of 
power, and the free winds of heaven which came to 
blockader and blockaded alike. It is generally con- 
ceded now that a blockading fleet must have a 
superiority over that shut up, of one-third in all, in 
order to maintain equality off the port. On this 
assumption we should require about two dozen more 
ironclads than we have to bring usto our old standard. 

In order to consider the probable course of 
events in case of blockade, however, we must take 
into consideration the second column in the Table, 
that referring to coast defence vessels. Our notion 
of a coast defence ship is very different to that 
entertained by our neighbours. We have rightly 
abandoned the construction of vessels of this class. 
Our true coast defence ship is an ocean-going armour- 
clad. If ever we are driven to the inner edge of 
our sea rampart, we shall be in a bad case indeed. 
With Continental nations the same thing does not 
apply, and recognising this, our neighbours 
have provided themselves with a number of 
coast defence ships which are really vessels 
of the line, excepting in their limited radius of 
action. To mask these vessels in case of blockades, 
we must tell off battleships. Let us see how we 
stand, then, according to the figures in the Table. 
Built and building, France and Russia have 32 of 
this class ; we have 17. Our total of battleships 
and coast defence ships will, therefore, be 69; that 
of France and Russia 83. But thisis notall. The 
32 foreign ships would be an answer to our equiva- 
lent in battleships, but our coast defence ships 
would not be able to take their place as blockaders. 
The difference lies in the fact that we must go to our 
enemy’s coast line, the outer edge of our rampart, 
to fight ; or, if there be a hostile fleet at sea, it must 
be too closely followed to leave time for any opera- 
tions other than engagements with our own war 





numerical superiority needful for blockade purposes 
more than fulfilled. One or two of our armoured 
cruisers are really very powerful vessels ; but it is 
hardly necessary to say that a cruiser cannot take 
the place of a battleship. To act in combina- 
tion with ships of the line they are highly necessary ; 
but no excess of cruisers can compensate for an 
absolute lack of battleships, although a single fast 
cruiser might render three battleships more effec- 
tive than four without the crusier. When, how- 
ever, it comes to fighting, battleship must be met 
by battleship. Naturally a fleet blockading a port 
close to its own coal base might substitute a cruiser 
for a battleship, trusting to the fast vessel to keep 
the enemy under observation if he came out, but 
to discuss all these points would take too much 
space at present, and we must be content to deal 
with the subject at large. 

Returning to the figures relating to cruisers, we 
have, as we have eaid, the one-third excess laid 
down as a standard for blockading purposes ; but 
our cruisers have another very important duty to 
perform. Do what we will, we shall be unable to 
prevent ‘‘ pirates” and croisewrs-corsaires from 
slipping out of some ports to prey on the merchant 
fleet which is, and always has been, necessary to our 
existence. Of course, Britain would suffer from 
this in any future war, as she has in past wars, but 
we must not let the evil grow to an extent sufficient 
to drive the red ensign off the seas. That is a 
thing that never has, and never must, occur, unless 
we are prepared to take our place beside Greece 
and Spain. At present under our flag there is 
an aggregate of 13,227,185 tons of mercantile 
shipping, and the seaborne commerce of the 
British Empire reaches the total of 954,485,5911. 
Our aggregate naval expenditure is given in the 
second Table as 17,521,318/ , and our aggregate 
revenue 200,186, 8961. 

This calculation has often been ‘made before, but 
it is worth repeating. For every pound’s worth of 
merchandise we carry over the sea, we spend for the 
Navy about 43d. France spends on her Navy 
rather less than 94., or about double as much in 
proportion to her seaborne commerce. The corre- 
sponding figure for Russia is nearly Is. 6d, or 
about double that of France and four times that of 
the British Empire. We reproduce the Table from 
the return ; it is unnecessary to carry the compari- 
son further, but an examination of the figures will 
show how low a rate of premium, compared to our 
neighbours, we pay for insurance against war risk. 

How much more we stand to lose is a point that 
has been put before the British taxpayer again and 
again. Without sea traflic the nation ceases to 
exist ; one wonders how many people realise what 
this means. Those who have property become poor 
men; those who live by their labour lose their 
occupation. The soil could support but few of 
the country’s vast population, and there are 
few now who have the skill to cultivate it. Fac- 
tories and mills would only encumber the ground, 
machinery would be scrap iron. The strongest 
would make a rush to leave the country, but 
where would they turn? Merchants without 
capital, manufacturers without works, and work- 
men without knowledge of the language, the 








manners, and the customs of those they would 
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settle amongst. One can imagine a number of 
British workmen attempting to compete with Ger- 
mans, Frenchmen, Belgians, or Swedes in their own 
country; but laws would soon be passed to check the 
rush of starving British paupers. But there are 
the colonies. That is true, but how many mill 
hands, mechanics, shop assistants, cr clerks could 
find occupation in the colonies? No doubt, after a 
time, things would settle down and the world 
would still go on without England, but for a 
generation the misery and suffering that would 
ensue would exceed anything that has ever been 
caused by war, pestilence, or famine. Is it worth 
risking this for another 2d. in the pound tax on our 
present seaborne commerce ? 





MILITARY ELECTRIO ENGINEERS. 

Tue Great George-street definition of a civil 
engineer is delightfully simple. The only essential 
is that he shall not be military. If we knew exactly 
what a military enginecr was, the whole ground 
would be covered, but it would be beyond the 
scope of the Institution to define the duties of the 
other branch of the profession. Possibly a man 
may be both a civil and a military engineer at the 
same time ; it is quite certain that the Royal En- 
gineers try to play both parts, although they have 
never yet been able to obtain complete admittance 
to the Institution while they have maintained their 
connection with the Army. It would seem as if 
the tables were now about to be turned on them, 
for it is propesed that the members of the Institu- 
tion of Electrical Engineers, all of whom are en- 
gaged in civil engineering, and many of whom are 
aleo full members of the Institution of Civil Engi- 
neers, shall place at the disposal of the Govern- 
ment their technical knowledge for the purposes 
of national defence, and possibly, also, for offence. 
If the project be carried out--and we suppose it 
will be—we shall have the spectacle of civil engi- 
neers engaging in military operations not merely 
as members of the community, but by virtue of 
their professional knowledge. Whether they will 
receive more than a patronising welcome from the 
szientific officers in the army remains to be seen. 

When Dr. Hopkinson, the newly-elected Presi- 
dent of the Institution of Electrical Engineers, 
propounded this scheme on the evening of Thursday, 
January 16, before he delivered his inaugural 
address, which we commence to publish in another 
column, it was received with considerable enthu- 
siasm. The meeting, however, wisely decided not to 
enter into any discussion of the subject at that time, 
leaving the committee that had been appointed by 
the Council to elaborate the details more fully 
before attempting any criticism. It is evident 
that the whole value of the proposal, if it 
have any, will depend on the form in which it is 
moulded. We are all anxious to serve the 
State, and are p-:epared to make considerable 
sacrifices tothat end. We generally find, however, 
that the particular kind of service we propose to 
render is not that which is wanted. At the first 
blush it seems a splendid idea for a large body of 
specialists in a science which is invading every de- 
partment of military affairs to devote their know- 
ledge and acquired aptitude to the general defence, 
but itis to be doubted if there is much opportunity 
for utilising it. An American humourist once said 
that there was nothing he would not do for his 
country ; if circumstances demanded it, he would 
sacrifice half his relations and all his wife’s. Lavish 
as the offer was, it is conceivable that the Govern- 
ment would not have displayed any alacrity in ac- 
cepting it. Similarly it will be difficult to devise 
any scheme that will seem worthy of the patriotic 
euthusiasm of the Electrical Engineers and will, at 
the same time, fall in with the requirements of the 
War Oftice. It must be remembered that military 
arsistance can only be rendered by men of military 
education, and that soldiering — even amateur 
soldiering—is hard work. A man’s electrical know- 
ledgs may be wide and deep, but before he can apply 
it in the face of the enemy, he must submit to be 
drilled as thoroughly es the proverbial butcher, 
baker, or candlestick-maker who may stand beside 
him inthe ranks. The firat requisite for a soldier, 
be he a regular or an auxiliary, a member of a scien- 
tific corps or of a line battalion, is the acquirement of 
military instincts ; without these he will be a hind- 
rance and a danger to the force of which he forms a 
part. The project of the Electrical Engineers re- 
quires for its acceptance at the War Office an under- 
taking that the membz>rs will go through a regular 








course of drill, just as is done by the volunteers. 
This is the footing that must be paid before they 
can serve the country in electrical matters. 

Volunteer regiments composed entirely of men 
of similar tastes or callings have been raised before 
this, and have much to recommend them. The 
Inns of Court Regiment consists entirely, we be- 
lieve, of barristers. The Artists’ Regiment restricts 
itself to members of the liberal professions, the 
painters being in one company, the architects in 
another, and so on. The Post Office Regiment, 
as its name implies, is filled with employés in the 
postal and telegraph services. It would be easy 
to extend the same idea to an electrical engineers’ 
regiment, but this would scarcely correspond to 
the plan set forth by Dr. Hopkinson—‘‘ that steps 
should be taken to render available for purposes of 
national defence the technical skill of electrical 
engineers.” He said ‘‘ that the uses of electricity 
for military telegraphs, search-lights, the training 
of guns, and submarine mines, make it obvious 
that, properly organised, the technical knowledge 
of the members of the Institution might be most 
valuable.” If we assume the military drill gone 
through, how then is the technical skill to be 
organised? It is hopeless to suggest that the regi- 
ment should have examples of all kinds of military 
electrical plant with which to practise, unless, indeed, 
it is prepared to purchase them itself, for theGovern- 
ment will not even provide the volunteers with such 
an essential equipment as great-coats, and it is quite 
certain that it will not furnish them with search- 
lights. Toacquire the necessary technical training 
the electrical volunteers would have to sp2nd con- 
siderable time in the fortified harbours about our 
coasts, for there is no opportunity to study military 
electrical science in inland towns, except, perhaps, 
that relating to telegraphy. It would entail great 
sacrifices of time and trouble for the members to 
gain the necessary acquaintance with their duties. 
Many of them are well acquainted with one or 
more kinds of electrical apparatus, but in order 
that they may be readily serviceable to the country 
it is necessary that all should be ready to under- 
take the charge of any electrical device ‘used in 
military operations. Further, they must not only 
be familiar with its principles, but also with its 
details, and with the local circumstances of its 
installation. If our shores shouldever be threatened, 
all will be hurry and confusion, and there will be 
little time to rectify mistakes. One engagement 
will probably decide our fate, and unless every man 
is thoroughly efficient in his duties, particularly if 
he be in charge of complicated apparatus, the 
results may be disastrous. 

There are not enough members of the Institution 
of Electrical Engineers in any town in the country, 
not excluding London, to form a complete battalion. 
In the metropolis the deficiency might be made up 
by enlisting workmen and electrical engineers not 
members of the Institution, but in the country even 
this plan would not avail, and it is evident that the 
only resource would be to form electrical com- 
panies in the existing regiments. On the whole, the 
method has more to recommend it than that of con- 
stituting complete electrical regiments, for in the 
case of hostilities the duty of volunteers will be to 
go into garrison and release the regular troops now 
allotted to that duty. In such case a certain 
amount of electrical apparatus will be placed in 
their charge, and it would be advantageous if some 
men in each regiment were competent to manage 
it. But it would be a waste of good material to have 
the whole complement in a fort made up of scientific 
men, for only a few of them could display their 
attainments. On the other hand, it would be an 
immense relief to the authorities if every volunteer 
regiment contained a sufficiency of electricians to 
enable it to be entrusted with any of the complicated 
apparatus by which war is now waged. It may be 
argued that the same end might be attained by dis- 
tributing an electrical regiment in contingents 
through the country on war being proclaimed. The 
difficulty would be that they would have to work 
among strangers, and under officers who were not 
acquainted with them, and that in all probability 
they would give themselves airs of superiority which 
would not be conducive to military discipline. 

But what about the members of Council and Past- 
Presidents among the Electrical Engineers? Many 
of them are too old to learn the goose-step, or to 
face the fatigue of a field-day. Are they to be de- 
barred from the glory of serving their country? 
Possibly they might be made into staff officers and 
always ride when they went on duty, although it is 





doubtful whether they would all cut a dignified 
figure as cavaliers. We have, however, received a 
more practical suggestion for utilising their un- 
doubted talents. Itis that they should spend their 
evenings at the offices of the Institution getting out 
gratuitous designs of electrical apparatus for the 
Government. Military apparatus is constantly 
undergoing change ; no sooner does it seem to be 
perfect than the conditions change, and modifica- 
tions have to ba introduced. Problems of great 
complexity are always facing the military autho- 
rities, who have but inadequate means for solving 
them. The Royal Engineers render splendid ser- 
vice, but they suffer from the disadvantage of not 
being practical mechanics. They must be, at least, 
a year behind the manufacturer in electrical 
science. To take a single example. The electrical 
training of turrets and guns was completely worked 
out in France before it received serious considera- 
tion here. In many other matters we follow where 
we ought to lead, and this is in part due to the fact 
that our designing is done by men who are not 
obliged by commercial necessity to keep themselves 
in the forefront of knowledge and practice. If the 
elder members of the Institution of Electrical Engi- 
neers feel an enthusiastic desire to serve their 
country, it will have to take some such form as we 
have sketched. They will be far more valuable so 
engaged than in the tented field, and will be able 
to escape rheumatism and other bodily ills which 
are more dangerous than bullets. 

The committee of the Institution of Electrical 
Engineers are busy elaborating a scheme to lay 
before the War Office, and we hope that their 
efforts will come to a successful conclusion. There 
are a large number of young men among their 
members, and probably many of them are already 
serving in volunteer regiments. Itis certainly a pity 
that these should devote themselves entirely to the 
rifle when they could do better military work in 
other departments. Others, no doubt, would be 
attracted to the service if they were offered employ- 
ment in the scientific branches. We would, how- 
ever, impress upon them the importance of making 
themselves efficient soldiers in the first place. They 
may be brave, zealous, and skilful, but without 
drill and discipline they would be useless to 
the Army. Until they are so trained that 
their muscles obey the word of command quite 
automatically without the mind coming into 
play at all, they cannot be relied upon to do 
their best in the excitement of battle. Modern 
warfare is very trying to the nerves, and most of 
all to the engineer, who seldom has the opportunity 
of striking a blow, and who gets but little glory. 
He must stick to his duties, even if shells and 
bullets are dropping around him, without concern- 
ing himself with the progress of the conflict, and 
the strain on him will be most severe. Patriotism 
alone is not sufficient to enable him to bear it ; 
what is wanted is the instinct engendered by long 
compliance with discipline, and those electrical 
engineers who think that they can manage machi- 
nery under fire without undergoing the drudgery 
of drill and without learning to render unthinking 
obedience, will best consult their reputation by 
avoiding the present movement. 








THE RAILWAY SITUATION, 

An event of some importance has recently 
occurred, viz, the announcement of the intended 
deposit of a Bill for consideration in the coming 
session of Parliament for authority to incor- 
porate a company to construct a line commencing 
at Swaneea and terminating (with the help of 
running powers over sundry other lines) in the 
neighbourhood of St. John’s Wood, London. The 
object, apparently, is to turn to further account 
the terminal arrangements which the Manchester, 
Sheffield, and Lincolnshire is now seeking to 
establish for itself in London. The original 
object of the Manchester, Sheffield, and Lincoln- 
shire in obtaining a terminus in London was, of 
course, to open out a direct line of its own from 
the metropolis to the north of England ; but there 
would appear to be a willingness on the part of the 
Manchester, Sheffield, and Lincolnshire to obtain 
an ally in another direction. It is, of course, no 
easy matter for any railway company to find a new 
terminus in this vast metropolis. All kinds of in- 
terests have to be dealt with, and the outlay of 


hard cash is something tremendous, so that anything 
which eases off the strain is naturally welcome. 
The new Welsh project appears to have originated 
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with the Barry Railway Company, a new and enter- 
prising concern, which is vigorously pushing out 
feeders and extensions. The Barry Railway origi- 
nated in a discontent with what were regarded as 
the excessive charges of the Taff Vale. The divi- 
dends upon Taff Vale ordinary stock were worked up 
to 16 percent. per annum, and some of the principal 
mercantile firms in the neighbourhood felt that they 
were charged too much for the services rendered to 
them. The Barry was, accordingly, organised as a 
competing line, and from the first it has proved a 
great success, having started right off with 10 per 
cent. dividends, which it has since steadily main- 
tained. It is not surprising that it has rapidly 
acquired a strong credit, and this has enabled it to 
undertake various extensions. The new line to 
London, which is to commence at Swansea, is not 
directly promoted by the Barry, but its solicitors 
are also the solicitors of that company; and it 
is understood that the Barry is really at the 
back of the undertaking. The assistance of a 
larger and stronger company is, however, ne- 
cessary in order to fully develop so ambitious a 
project ; and it is, accordingly, proposed also to 
invoke the aid of the Manchester, Sheffield and 
Lincolnshire, as well as of the Metropolitan. The 
position of the Manchester, Sheftield, and Lincoln- 
shire, so far as the metropolis is concerned, must be 
materially strengthened by its bringing in another 
important feeder running in a wholly different 
direction. 

We are not, however, merely concerned with 
the ability of the Metropolitan and the Man- 
chester, Sheflield, and Lincolnshire to develop a 
new through line between South Wales and London. 
What interests us more is the probable effect of 
this daring project upon the fortunes of the 
Great Western. The Great Western has been gra- 
dually buying up a number of small lines in the 
extreme west, while it has long enjoyed the advan- 
tages of almost undisputed access to South Wales ; 
but, as is usually the case with established railway 
interests, the company appears to have created 
many detractors and opponents. There are the usual 
stories about grasping monopoly, and so forth, 
and now South Wales means, if it can, to originate 
a new through route to London. While the Great 
Western is thus threatened with increased competi- 
tion in South Wales, the London and South- 
Western is hanging on to its flanks in Devonshire 
and Cornwall, so that the directors at Paddington 
will clearly have to struggle more and more for 
business. The only hope before them is the gradual 
advance of the country in population and wealth, 
and the consequent chance that competition may 
not work all the mischief which at first sight it 
appears likely to involve. Anyhow the Great 
Western means to show fight. It has projected a 
more direct loop between Patchway and Swindon, 
and proposes to run expresses from Paddington to 
Newport without a single stoppage. 

While the London and South-Western, the 
Barry, the Metropolitan, and the Manchester, Shef- 
field, and Lincolnshire, are likely to maintain a 
struggle of more or less gravity with the Great 
Western, the extension of the Manchester, Shef- 
field, and Lincolnshire to London appears to be an 
equally serious matter for the Great Northern, 
to say nothing of the Midland. The exten- 
sion to London which the Manchester, Shef- 
field, and Lincolnshire 1s perseveringly press- 
ing on will probably not be brought into com- 
plete operation before 1898 ; but as from that year 
the struggle for northern business must undergo 
a great change, as the Great Northern must lose a 
large slice of Manchester and Lancashire traffic 
which it now accommodates as between King’s 
Cross and Retford. All the present trunk lines to 
the north—the London and North-Western, the 
Midland, and the Great Northern—contrive, how- 
ever, not to hurt each other too much, and they all 
manage to provide more or less satisfactory divi- 
dends upon their ordinary stocks. This being the 
case, Parliament probably came to the conclusion 
that the construction of a fourth line to the north 
would not, in view of the steady growth of the 
country in population and wealth, be attended, 
after all, with very serious consequences to exist- 
ing interests. It is to be hoped that this conclu- 
sion will prove well founded, but the problem 
cannot be solved by mere theories, but must be 
decided by actual results, 

The threatened war between the North British and 
the Highland appears to be languishing rather than 
otherwise, and it is to be hoped that prudent counsels 


will prevail. Certainly the North British is not 
strong enough at present to embark in fresh com- 
petitions of any importance. The Great Eastern 
will shortly establish relations with Derbyshire in 
connection with the Lancashire, Derbyshire, and 
East Coast. This is a Great Eastern invasion of 
what has always been regarded as more particularly 
Midland country. The Midland and the Great 
Northern have retaliated by entering Norfolk, but 
thus far the struggle has inclined in favour of 
the Great Eastern, as, in comparison with its 
neighbours, it has less to lose and more to gain. 
Amid the increased struggles for traftic which 
we have just detailed, it is satisfactory to find 
that a wiser, and, in consequence, a more 
useful policy, now prevails with those old op- 
ponents, the South-Eastern and the London, 
Chatham, and Dover. These southern companies 
have decided to abandon their ancient hostilities, and 
they have made moderate advances in some of their 
fares, so that their position appears to be stronger 
and better than it has been for some time past. 

In spite, however, of this return to reason on the 
part of the South-Eastern and the London, Chat- 
ham, and Dover, the general outlook for the holders 
of home railway ordinary stock is distinctly dis- 
couraging. It is the duty of Parliament to mode- 
rate the rancours of the railway world, and to hold 
the balance as fairly as it can between conflicting 
and opposing interests. This duty it has discharged, 
upon the whole, fairly well; but still the tendency 
of Parliament is, if anything, to encourage compe- 
tition too much. The average return upon railway 
capital has been drooping for the last few years, 
and this result is attributable, not merely to de- 
pression in trade, but also to the tendency of rail- 
way companies to compete unnecessarily with each 
other. It may be said that it is to the interest of 
the public to encourage this competition as much as 
possible; but this, after all, is a short - sighted 
view of matters, as the ultimate tendency of capital 
is to secure a reasonable return upon its expendi- 
ture, although in order to obtain this return harsh 
measures may occasionally be adopted. 

There is one feature in the competitive lines 
which have been projected of late years which 
must be regarded with a certain satisfaction. We 
refer to the fact that almost all of them have been 
originated by established companies possessing 
more or less ample resources, and enjoying more or 
less substantial credit. The effect of this has been 
that even if the new lines have not proved so profit- 
able as they were expected to be, the loss which 
has fallen upon their promoters has been so greatly 
minimised that it has been scarcely felt. The 
tendency to increased railway competition is 
certainly encouraged by railway capitalists. The 
British investing public has been reduced during 
the last four or five years to such a hopeless con- 
dition by the great fall in the rate of interest on 
capital that it is glad to clutch at almost 
any railway securities offered for subscription. The 
trunk companies can now raise preference or deben- 
ture capital at 25 per cent. per annum, while 40 
years since they could not have accomplished a 
similar operation at less than 5 per cent. per 
annum. This result is a sore temptation to railway 
boards and railway officials to poach upon their 
neighbours’ domains, and this is clearly one of the 
dangers of the railway situation and the railway 
future. 





ALTERNATE OURRENT TRANS- 
FORMERS. 

Last Monday evening Dr. J. A. Fleming gave 
the first of four Cantor lectures on “ Alternate 
Current Transformers.” He commenced by saying 
that he should speak as a specialist to specialists, 
and should assume a considerable knowledge of the 
phenomena of alternate currents on the part of his 
hearers. He, however, went beyond this, and 
spoke as a man in a hurry to young men in a 
hurry. He and the clock raced each other for 
an hour, and finally ended with a dead-heat, the 
lecturer having in that time laid before his hearers 
more valuable and interesting information than we 
ever heard compressed into sixty minutes before. 
We trust that the audience digested it all; but a 
chance remark we caught on the stairs, to the effect 
‘*that this would be a splendid lecture to hear 
after reading an advance copy,” seems to show that 
one person, at least, felt bewildered by the shower 
of facts poured on to him. We always listen to 


lecturer, sympathetic, clear and original, with a 
wonderful power of rendering abstruse matters 
simple. Even when he reads from a manuscript 
at the highest possible speed, and then pours slides 
through a lantern like bullets from a Maxim gun, 
he is perfectly clear and intelligible. But this 
method does not conduce to the instruction of the 
audience ; they may carry away the principles he 
expounds, but the facts have not sufficient time to 
impress themselves firmly on the brain. 

Dr. Fleming’s lecture was made up in a great 
part of the exposition of diagrams thrown on to 
the screen, and as we have not the space to repro- 
duce these figures, which were very numerous, we 
must content ourselves with a brief abstract of his 
remarks. He commenced by saying that each one 
of us was three different individuals, viz., the 
person we thought ourselves, the person others 
thought us, and the person we really were. In 
like manner there were three kinds of trans- 
formers, the mathematical transformer which gave 
a sine curve, and comported itself in the way 
most convenient for mathematical analysis; the 
contractor’s transformer with the highest possible 
efficiency ; and the real transformer with all its 
virtues and vices. It was this latter that he was 
about to speak of. To show the importance of the 
subject, he recalled the fact that there were 47 
alternate current supply stations in the kingdom, 
in connection with 1,100,000 lamps, and using 
55,000 horse-power at full load. These required 
the use of transformers of 40,000 kilowatts capacity, 
if not of double that amount, involving a constant ex- 
penditure of 400 kilowatts of energy in exciting their 
cores. The annual loss might be put at 1,600,000 
kilowatt-hours, representing 16,000,000 lb. of coal, 
or 60001. All this machinery had been erected in 
10 years, for in 1885 the speaker helped Zipernowsky 
to instal the first closed circuit transformer. 

The different classes of transformers were, Dr. 
Fleming said: 1. Ironcore. 2. Air core. 3. Closed 
iron circuit. 4. Open iron circuit. 5. Constant 
current transformers. 6. Constant potential trans- 
formers. 7. Step-up transformers. 8. Step-down 
transformers. In order to study what went on in 
a transformer it was necessary to have an instru- 
ment which was the analogue of the steam engine 
indicator. This instrument was similar to that 
used in plotting the curves of difference of 
potential and of current in an alternate cur- 
rent generator. If an alternator were connected 
to a condenser for an instant it attained the 
same difference of potential, and the amount 
could be measured by discharging it through a galva- 
nometer, or by connecting it to an electrostatic 
voltmeter. What was wanted was a contact-maker 
that would make the connection at the proper instant 
in each period, and which could be adjusted to come 
into operation at any part of the period. This could 
be driven by a synchronising alternate - current 
motor, and he had one on the table which would 
run in step with the generator at Deptford, 
seven miles away. To show that it was actually 
in step he threw the image of an alternate 
current arc on to a screen through a hole in a 
rotating disc. This showed that at certain instants 
in the periods of alternation of the current the arc 
was extinguished, and the light came solely from 
the glowing carbons. By means of a movable 
mirror the image of the arc could be directed to 
various parts of the circle described by the hole in 
the disc, and in this way its condition during a 
whole alternation was shown to the audience. 

Dr. Fleming next commenced a series of 
slides showing the results of a large number 
of experiments made by some of his stu- 
dents at the Bankside station of the City of 
London Electric Lighting Company. At this 
station there are two types of alternators, the 
Mordey and the Thomson - Houston. Charac- 
teristic curves were shown of the Mordey ma- 
chine singly, in pairs, and coupled in threes. 
Sometimes the machine or machines were run- 
ning light, sometimes connected to a non-induc- 
tive resistance, and sometimes to the mains. 
Similar views were shown of the Thomson-Hous- 
ton machine, which has considerable armature 
reaction, and does not give so symmetrical and 
sine-like a curve asthe Mordey. Mordey and Thom- 
son-Houston machines will run in parallel, and in 
that case the former forces the curve into its own 
shape, and sets the tune, as it were, to the latter. 
It was next shown that the curve given by 4 
transformer was dependent of the machine to which 











Dr. Fleming with great pleasure ; he is an admirable 


it was connected. As we have already stated, 
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these diagrams were far too numerous to permit of 
us reproducing them. 

By means of an harmonic analyser the curve 
obtained from an alternator can beresolved intothree 
true sine curves having wave lengths in the propor- 
tion of 1, 3,and 5. The lecturer also showed that the 
curve from the secondary of a transformer is similar 
to that from the primary, and in evidence of this he 
referred to a telephone which reproduces the tones 
sounded into it, although the currents are passed 
through an induction coil, which is a transformer. 
He concluded his lecture, to which we have done very 
inadequate justice, by giving mathematical formule 
for use in the construction of transformers. 





NOTES. 
James Watt Forcorren sy His Own Country- 
MEN. 

Scortanp has risen in wrath, for the anniversary 
of James Watt’s birth has passed, and there has 
been a painfully obvious effort to breathe not the 
name of the great Scotch engineer. True, the 
annual lecture was delivered at his native place, 
Professor Unwin elucidating in that calm, closely- 
reasoned rhetoric of which he is a master the 
experimental theory of the steam engine ; but 
however complete his thesis, he offended grievously, 
for it is said he never spoke the name of Watt. 
That will in part be excused by the fact that he 
is only a Southron ; -but worse follows, for Watt 
was forgotten by his own people and disciples. 
Full 50 years ago the foremen engineers in Glasgow 
used to meet to do honour to the memory of their 
hero, and later the Philosophical Society associated 
themselves with that worship. Still later the 
Philosophers were very properly joined by the 
Institution of Engineers and Shipbuilders in Scot- 
land, and the Watt dinner was regarded as an in- 
dispensable feature in the engineering year. Just 
as Burns’ birthday to-morrow gives opportunities 
for the assertion of Scotch superiority amidst the 
rattle of the ‘‘toddy” mug, so Watt’s day was held 
sacred. The occasion, it was regarded, could only 
be met by an oration about parallel motion, steam 
jackets, and separate condensers. Mr. John 
Inglis, the President last year, objected to read 
some such stray page from a text-book, recognising 
that it was impossible for Scotch engineers to 
forget the man they had met to honour, and there- 
fore gave the toast of ‘‘The Memory of Watt” 
without the repetition of the well-known story. 
On Saturday last, when Sir William Arrol pre- 
sided at the dinner, for some reason not yet ex- 
plained not only was the toast omitted, but, as we 
have said, a painful effort was made not to men- 
tion the name. Hero-worship may be condemned 
by some, but withal it is a pleasant, almost pic- 
turesque, sentiment, and naturally some measure 
of censure appears in the Glasgow press. Mr. 
Robert Caird, the Greenock shipbuilder, in pro- 
posing ‘‘The University,” could not forget that 
it had indeed been an alma mater to Watt, 
and Principal Caird, with characteristic elo- 
quence, traced the association between the arts 
and manufactures. With these exceptions, however, 
Watt was forgotten in speech ; but we are sure not 
in thought. The protest, we doubt not, will result 
in the reinstatement of the toas‘, for it was a fitting 
sentiment at a Scotch engineers’ dinner. 


DETERMINING THE FREQUENCY OF ALTERNATING 
CuRRENTS. 

Mr. Th. Wulf, of the Innsbruck University, 
suggests a novel way of determining the frequency 
of alternating dynamos in a communication to the 
Vienna Academy. In an iron stand rests a Mari- 
otte bottle, from which the water issues through a 
horizontal tube 2 millimetres (1; in.) in diameter. 
A horseshoe electro-magnet is placed within 4 in. or 
more of the stand, the iron serving as armature for 
the magnet. When the alternating current flows 
through the electro-magnet, the stand will receive 
a slight concussion at each alternation, and the 
water jet will dissolve into a series of drops, fol- 
lowing one another with regularity. The number 
of drops passing through any section will be twice 
that of the alternations. The jet is looked at 
through a stroboscopic disc whose speed is regu- 
lated until the drops appear to be stationary. The 
speed of the disc may be ascertained in any way. 
The expedient which Mr. Wulf adopts is simple 
enough. To the disc he solders a copper wire dip- 
ping once each revolution into a mercury cup, and 
thus closing a Morse circuit ; each revolution is thus 
marked as a dot. When the jet has apparently be- 





come stationary, and the Morse apparatus is already 
working, he depresses its armature until everything 
is quite ready ; during this period a line is drawn, and 
the real experiment begins with the extremity of that 
line. When he desires to stop, he once more arrests 
the armature, and then breaks the Morse circuit. In 
this way delay in making and breaking the record- 
ing current is avoided, and even fractions of a 
revolution can be estimated. If nis the frequency 
to be determined, k the number of apertures in the 
disc, t the number of seconds during which the 
observations continued, and s the number of revo- 
lutions of the disc at which the drops appeared at 
rest, then 2 nt =ks, hencen =k s/2t. Fora 
series of observations k and ¢ will be constant, so 


that if ¢ = a n = cs, Mr. Wulf generally ob- 
served for 60 seconds, and found no difficulty in 
adjusting the speed of the disc and keeping it con- 
stant for several minutes. He often took three 
series of 60 seconds each, separated by a period of 
5 seconds, during which he arrested the armature 
in the auxiliary circuit. The disc made, for in- 
stance, 291.5, 291.4, 291.2 revolutions during the 
60 seconds, from which frequencies of 43.72, 43.71, 
43.68 were derived. The figures concern the gene- 
rators of the Innsbruck electricity works, which 
are driven by water power, and refer to 11 P.M. 
At 4 a.m. frequencies of 43.80, 43.80, 43.87 were 
found; at 9 a.m. 43.43, 43.44, 43.41. The author 
states further numbers which show the great uni- 
formity of the results, But he does not say in 
which manner he checked them. The extremes of 
another series of hourly observations between 
7 a.M, and 11 p.m., followed by two hourly tests 
until 7 next morning, are 43.38 and 43.70. The 
disconnection of several motors and the throwing 
in of light machines are said to have been noticed 
with the help of this apparatus ; but the variations 
in the frequency are slight. 


CorDITE. 

In certain quarters doubts have been cast upon 
the suitability of cordite for service use. Unfortu- 
nately the opponents of this explosive have con- 
tented themselves with a vague depreciation of its 
stability, but in no case have they been able to 
point to one single fact in support of their conten- 
tions. The explosions of nitro-glycerine at Walt- 
ham Abbey were naturally, but most unfairly, re- 
ferred to by the parties in question as ‘‘ cordite ” 
explosions, it being all the time perfectly well 
known that cordite was absolutely innocent in 
the matter. Of course it may be contended that 
the manufacture of nitro-glycerine, which is an 
essential constituent of the powder, is an industry 
of so dangerous a nature that it should be sup- 
pressed, but such a policy would mean closing 
all the private dynamite factories, which ex- 
perience has proved can, by taking suitable pre- 
cautions, be operated with a fair measure of safety. 
Nevertheless, as the ‘‘ man in the street ” is, in the 
nature of the case, not sufficiently well-informed to 
properly discount the assertions of interested 
parties tending to depreciate our new ammunition, 
some particulars as to the tests to which the material 
has been subjected by the authorities, which we 
find in a lecture delivered before the Camera Club 
by Captain J. H. Thomson, R.A., will be of in- 
terest. Cordite consists of a combination of gun- 
cotton and nitro-glycerine, with which is also in- 
corporated a certain amount of vaseline. Tested 
in a small-bore rifle, a muzzle velocity of 2500 foot- 
seconds has been obtained, which is much in excess 
of present military requirements. Cordite has the 
great advantage that it is as suitable for ordnance 
as for small arms. Many powders which have given 
fairly satisfactory results in a small-bore, have deve- 
loped dangerous pressure when tried in cannon. 
Captain Thomson relates that a certain gun-cotton 
powder was tested by him in a 6-pounder quick- 
firing gun. With small charges matters pro- 
gressed so satisfactorily that, gaining confidence, a 
fairly large charge was used, with the result that 
the breech end of the gun flew in pieces, the shot 
not even leaving the bore. From this it appeared that 
with that particular powder, there was a possibility of 
detonation when the pressure exceeded a certain 
limit, called by Captain Thomson the critical point. 
Similar experiments with cordite showed no signs 
of any approach to such a critical point, even when 
using such large charges that double the service 
pressure was obtained in the bore of the gun. In 
the first experiments with cordite as a cannon 
powder, very thick sticks of the material were 





used, with the result that most of the powder was 
expelled from the gun unconsumed. Examination 
of these sticks showed, however, that they had been 
uniformly burnt over the whole surface. Asregards 
ballistic power, 164 oz. of cordite is as effective in 
a 12-pounder as 4lb. of gunpowder. To test its 
stability it has been exposed to the Indian sun in 
limber boxes, and lain in snow in Canada for days 
and nights with the thermometer at zero, and found 
uninjured by itsexperience. It has also been baked 
in an oven and fired hot without accident. In one 
case eight boxes, each containing 1001b. of the 
explosive, were thrown on to a bonfire. They 
ignited one by one, and burnt away quietly. In 
another case, a small building was erected in which 
a ton of cordite was spread out. The building was 
heated to 100 deg. Fahr., and the cordite was then 
ignited. The whole burnt away quite quietly. The 
roof was lifted off by the pressure of the gases, but 
neither the door nor the windows were blown open. 
In fact, in order to explode cordite it must be con- 
fined. 
Tue Yacutine Exursition. 

The fourth annual Yachting Exhibition, which is 
now being held at the Royal Aquarium, appears to 
be hardly as extensive as last year’s show, and 
a great deal that is shown is hardly yachting, 
though it may be aquatic. For instance, there 
is a racing punt of portentous length, and hardly 
wider than is necessary for a man with two 
good-sized feet to stand upright in; and that 
any one can stand upright in it and wield a punt 
pole, is an acrobatic feat worthy of an aquatic 
Blondin. This vessel has varnished cambric decks, 
and is certainly not a yacht. Neither are the 
many beautifully finished skiffs and gigs which 
cover the floor of the Aquarium yachts, nor the 
sailing canoes, which a strong man could lift, al- 
though these have a most elaborate sail plan and 
rigging of an exquisite neatness. The steam 
launches and oil launches, however, come within 
the scope of the title, as, though not yachts, they 
might have to do with them. Messrs. Simpson, 
Strickland, and Co., of Dartmouth, show a very 
nice 33-ft. launch, with Kingdon engines and a 
Thornycroft water-tube boiler of the newest type, 
with water-tube firebars. We understand this firm 
have been getting excellent results with these boats, 
and our experience with both the type of engine 
used and with the boiler tends to confirm the 
statement. This firm also shows a working model 
of the very ingenious yacht capstan which we 
recently illustrated and described. Close by, the 
Liquid Fuel Engineering Company, of Cowes, ex- 
hibit a very highly finished pair of compound 
engines, which are really quite a mechanical gem. 
They are 10 horse-power, and weigh, with pumps, 
185 lb. They are intended to work at 600 revolu- 
tions, with 250 1b. steam pressure. According to the 
catalogue, there is also to be a 25-ft. steam launch, 
with a 25 horse-power water-tube boiler, a speed 
of 10 knots, the weight being 23 cwt., but 
this had not arrived at the time of our visit. 
There were, however, in place a number of 
this firm’s ‘‘Simplex” stockless anchors, which 
certainly have good holding qualities. They are 
made of cast steel, the arms being cast in the shank 
at one operation in a manner by which the two 
parts are made to work when an annular core is 
removed. Onan adjoining stand Messrs. Sargent 
and Co. show a full-sized electric boat. Messrs. 
Cox and King, of Pall Mall, show drawings of 
a large ocean-going steam yacht designed for an 
American owner. She is to be 255 ft. long and 
32 ft. 6 in. wide, her tonnage being 1200 tons 
yacht measurement. The speed is to be 18 knots. 
The British Aluminium Company, of Victoria- 
street, have a full-sized aluminium boat with an 
oil engine as motor, which is, doubtless, a 
marvel of lightness, but the unpainted metal 
is certainly not pleasing to the eye. The 
Daimler Motor Syndicate, of Billiter-buildings, 
exhibit a 35-ft. launch with their now well-known 
motor. They also show a motor-carriage, the con- 
nection of which with yachting is not apparent at 
first sight. Among other things may be mentioned 
Thackery’s audible direction indicator for engine- 
room telegraphs, shown by the Audible Indicator 
Syndicate, of 141, Fenchurch-street; the New- 
Mayne electric rudder motor, an easy method of 
applying electric propulsion to a boat without struc- 
tural alterations ; steering wheels, blocks, &., by 
Alexander and Co., of Govan; a yacht’s dinghy, 
by Watkins and Co., of Blackwall ; and another by 
J. King and Co., of Limehouse. 
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BOILER EXPLOSION AT WISHAW. 


A FORMAL investigation under the B»iler Explosions 
Act, 1882, has been conducted by the Board of Trade 
with raference to an explosion which occurred on Wedaes- 
day, November 27, at Messrs. J. Williams and Co.’s 
Excelsior Iron Works, Wishaw, and by which two persons 
were killed and several others injured. The C»mmis- 
sioners were Mr. E. T. Salvesen, advocate, Edinburgh, 
and Mr. David Crichton, consulting engineer, Edinburgh. 
Mr. M‘Niven, writer, Glasgow, appeared for Mr. Alexan- 
der M ‘Gregor, Glasgow, solicitor for the Board of Trade; 
and im Deas, advocate, appeared for Messrs. Williams 
and Co. 

Mr. Gemmell, engineer-surveyor to the Board of Trade, 
presented a report which stated that the boiler was of 
th» Lancashire type, and was fired by the waste gases 
from a heating and arolling furnace. It was 24 ft. long 
by 7 ft. in diameter, and wa; more than 20 years old. No 
special record of the repairs made from time to time had 
been kept, but the books of Mr. Moore, boilermaker, 
Wishaw, showed that it had been repaired twice in 1893, 
once in 1894, and once in 1895. It did not seem to have 
been inspected by any person except the engineer in the 
employ of the owners, and it was not insured. It was 
cleaned out every three weeks by the engineman, and was 
afterwards examined by the engineer, who said he went 
inside the boiler and hammered the plates to see if any 
defect existed, but found none. With regard to the 
nature of the explosion the report stated that the right- 
hand furnace tube collapsed, and then rent at the circum- 
ferential seam between the first and second rings near the 
front end, and also at its attachment to the fast end plate. 
The contents of the boiler escaped in both directions 
through the openings thus formed, carrying away the 
bricks aud ironwork of the tubs, and scattering the débris 
some distance over the railway lines at the back of the 
boiler. The water ejected from tbe front end entered the 
flue of the heating furnace and caused a second explosion, 
again scattering bricks and ironwork among the men 
working near, causing severe injuries to several of them, 
two of the cases resulting fatally. As to the cause of the 
collapse of the flue tube, the general corrosion of ths 
plates of the tube had so weakened it that it was unable 
to bear the stress of the ordinary steam pressure at which 
it was worked, viz., 44 lb. to 48 lb. The conditions under 
which the boiler was worked were more severe than if it 
had been fired by hand in the usual way. The iron 
originally had been of very good quality. 

The witness considered the explosion was caused by 
grooving of the angle iron and weakness through general 
corrosion. He thought that if the boiler had been a 
inspected, the fact that it was not in a eafe state to wor 
at a pressure of 45 lb. would have been revealed. 

Mr. George Erskine, engineer-surveyor to the Board of 
Trade, indorsed the report submitted by Mr. Gemmell ; 
he considered it was unsafe to use it at a preseure of 45 1b. 

Mr. John Williams, sole partner in the firm of Messrs. 
John Williams and Co., deposed that when the boiler 
was erectei nearly 20 years ago it was tested to 80 lb. by 
hydraulic pressure, and was intended to be worked at 60 Ib. 
tteam pressure if required. It was always tested after 
being repaired. He allowed the men who looked after 
the repairs to have a free hand, and never limited them 
astotime. He had boilers working at his works in Staf- 
fordshira up to 30 or 40 years of age: it depended greatly 
on the water as to whether a boiler would be in safe 
working order at the end of 20 years. Bz:fore the recent 
erection of the Glasgow Iron and Steel Company’s am- 
monia works they had always had good water for the 
boiler. 

By Mr. Salvesen : It had not occurred to him that the 
boiler might require examination occasionally by a prac- 
tical man in order to insure safety, as he always con- 
sidered that the man he paid for that work was equal to 
any man. Mr. Hotchkiss, who looked after the boilers, 
was a practical engineer, and as such had acted for him 
for 16 years. Witness thought that a well-constructed 
boiler would work safely at a pressure of from 40 lb. to 
48 lb. for upwards of 30 or 40 years. 

Mr. William Hotchkiss, engineer, said that there were 
about 30 boilers on the works, and during his 16 years’ 
employment with Messra. Williams, no previous explo- 
sion had occurred. He examined the boiler 17 days 
before the explosion and found it in quite a satisfactory 
condition. New boilers had been laid down from time to 
time as required. 

Mr. David Gray, engineer, Glasgow, examined by Mr, 
Deas, said he thought the boiler quite good for a working 
pressure of 45lb, The iron was of first-class quality. 
These boilers were generally set from 24 in. to 3 in. high 
at the back end, £0 as to keep the water at a higher level 
at the firing end, and his theory was that the water at the 
back end got below its usual level, with the result that the 
tube at that part was scarcely covered, and, becoming 
overheated, collapzed. The fact that the boiler was 
examined every three weeks seemed to him a sufticient 
guarantee that every care was taken. He had known 
boilers to work for 30 years, and they were regarded as 
perfectly safe, and were never thought of as dangerous. 

Edward Evans, boilermaker, from Staffordshire, gave 
corroborative evidence, after which Mr. M'‘Niven ad- 
dressed the Court on behalf of the Board of Trade, and 
Mr. Daas on behalf of Massrs. Williams and Co. 

Mr. Salvesen then gave judgment. There were, he 
said, two competing theories as to the cause of the ex- 
plosior. Oa the one hand, Mr. Gray and Mr. Evans had 
suggested that the explosion might have been caused by 
there not having been a sufficient amount of water above 
the furnace tubes, and that this might have led to the 
overheating of the plates, with the result that the tube 
collapsed and ruptured as had been described. On the 


other hand, the Board of Trade engineer-surveyors said 





thatin their opiniontherupture of the fiue tubs attachment 
preceded the collapse. He (the Commissioner) had no 
doubt that the latter theory was the one to ba preferred. 
It was probable that for some time previously—how long 
it was impossible to say—there had been grooving going 


point that the boiler gave way while working at its ordi- 
nary pressure. As to the history of the boiler, they did 
not know its age or maker, but it had been made of good 
material, and Mr. Williams had explained tha’ he was in 
the habit of supplying the plates of which his boilera were 
made, and of only having the riveting done by the boiler- 
makers. So far as the selection of the material was con- 
cerned, it reflected very great credit on Mr. Williams. 
But the boiler was of what was now regarded as an anti- 
quated pattern, and in explanation of this statement Mr. 
Salvesen pointed out the differences between the boiler in 
question and one of modern make as regarded the con- 
struction of the tubes and their attachment to the end 
plates. It was known by every one that that form of 
boiler was liable t> grooving, and the question was 
whether, with that knowledge, there had been sufficient 
inspection or sufficient precautions taken to guard against 
that known danger, which resulted in an explosion most 
serious in its character, as it had killed two persons 
and inflicted injuries on others. The Court did not 
think that Mr. Williams was justified in trusting to the 
inspection merely of his owa employé, Mr. Hotchkiss. 
They thought that, as the boiler grew old and more or 
less corroded, some means, other than those which had 
hitherto been sufficient, should have been taken to guard 
against the development of defects such as those which 
had led to the explosion. An occasional thorough in- 
spection by a skilled man would have been a very reason: 
able precaution to take. A test by hydraulic pressure 
should also have been made now and again, especially at 
the time when the boiler was repaired, as it seemed to 
have been on several occasions, and also when it was dis- 
covered by Mr. Moore and Mr. Hotchkiss that the end 
plates had been reduced in thickness from ,; in. to } in. 
at the parts renewed, and to ,’: in. in other parts allowed 
to remain. The Court did not for a moment suppore 
that Mr. Williams knew that there was any weak- 
ness in the boiler, but at the same time that would not 
exonerate him. The Court did not consider that Mr. 
Williams was entitled to rely upon the ordinary tri- 
weekly inspection as a sufficient precaution. They had 
considered the question of payment of expenses in con- 
nection with that inquiry, and did not think it was 
possible to exercise their discretion in the way of holding 
that Mr. Williams should not contribute to the cost of an 
investigation which would not have been necessary had 
ordinary precautions bsen taken to insure safety and 
prevent the explosion. Looking to the circumstances 
of the case, and to the fact that the inquiry had lasted 
two days, they did not think they would bs imposing too 
great a penalty when they ordered Mr. Williams to con- 
tribute the sum of 601. towards the expenses of the inquiry. 





MISCELLANEA. 

AT a meeting of the Scientific Society of the Glasgow 
and West of Scotland Technical College, held on January 
11, a debate took place on the relative merits of gas and 
steam engines. 


The appointment of Scientific Adviser to the Trinity 
House, which has been in abeyance since the resignation 
of Dr, Tyndall, and which was formerly held by Professor 
Faraday, haz been revived, aud has been accepted by 
Lord Rayleigh. 


Mr. Frank Caws, architect, of Sinderland, has recsived 
from the German Admiralty a fleet of six model ships of 
the German Navy, including the Emperor’s yacht Hohen- 
zollern, with orders to make speed trials with them in his 
experimental sp2ed-testing tank at Sunderland. 


The Admiralty have ordered overtime to cease on the 
battleship Cesar at Portsmouth, and the entry of work- 
men, which has been open for some months, is now 
closed ; but there is to be no relaxation of energy on the 
= Prince Gaorge and the sscond-class cruiser 
iclipse. 


Mesars. Jolin Penn and Sons, Limited, Greenwich, 
have received from the Devon Steamship Company, 
Limited, an order for a paddle-wheel passenger steamer 
for Exmouth of 500 indicated horse-power. Messrs. 
Penn have p!avxed the contract for the hull with Meesrs. 
R. and H. Green, L‘mited, of Blackwall. 


The engineer to the scheme for bringing sea water from 
Lancing to London bas prepared, for the information of 
Parliament, an estimate of the entire cost of this echeme. 
He states that the works contained in the Bill can be 
carried out for 450,000/., which includes the acquisition of 
all the necessary lands for the distribution of sea water 
throughout London. 


The traffic receipts for the week ending January 12 on 
33 of the principal lines of the United Kingdom amounted 
to 1,366,7062 , which was earned on 18,863 miles. For 
the corresponding week in 1895 the receipts of the same 
lines amounted to 1,272,763/., with 18,728? miles open. 
There was thus an increase of 93,943/. in the receipts, 
and an increase of 134} in the mileage. 


The third general meeting of the present session of the 
Newcastle-upon-Tyne Association of Studente of the Iusti- 
ution of Civil Engineers, was held in the Durham College 
of Science, Newcastle-on-Tyne, on Wednesday, January 
17, Mr. J. D. Wardall, M. Inst. C.E, in the chair, when 





Mr, C. G, Hengell, Assoc. M. Inst. C.E., read a paper 


on at the flue tube attachment, and that it was at this/ p 


on the ‘* Newcastle and Gateshead Water Company’s 
Rear: Pips Line.” 

Tre eleventh anniversary dinner of the Institution of 
Junior Eagineers will be held on Saturday next at the 
Westminster Palace Hotel, the President, Mr. Archibald 
enny, in the chair, supported by Mr. James Dunn, 
Acting Director of Naval Construction; Me. A. J. 
Darston, C.B., Engineer-in-Chief of the Navy; Sir 
Donald Currie, K.C.M.G.. M.P.; Mr. John M. Denny, 
M.P.; Mr. E. Windsor Richards, Dr. John Perry, and 
Professors J, Harvard Biles and Carlton J. Lambert. 


The inventory of the personal estate of the late Dr. 
Denny, shipbuilder, Dumbarton, has just been recorded at 
190,979/. 14s. Consequent upon his death several changes 
have been made in the partnership of the firms. In ths 
case of Messrs. William Denny and Brothers, shipbuilders, 
Mr. Leslie, youngest son of the Jate Dr. Danny, and Mr. 
Henry William Breck, son of Mr. Walter Brock, have 
become partners. Colonel] Denny, M.P., Mr. Archibald 
Denny, and Mr. John Ward have been assumed as 
partners in the firm of Mesars. Denny and Co., engi- 
neers. 

An intercolonial conference of representatives of the 
Australasian colonies was held at Sydney last week, in 
reference to the proposed Pacific cable. It was agreed 
that the cable ought to be constructed and owned jointly 
by the various Governments involved, and that all landing 
places of such cable should be on British territory. The 
route betweea Fiji and Australia, it was agreed, should 
be via N orfolk Island, where the cable should ke bifurcated 
to the nearest convenient landing-places in North New 
Zaaland and Moreton. South Australia will join the 
scheme if her finanvial position as regards ths existing 
Port Darwin line is guaranteed on the basis of the aver- 
age of the last five years. 


Lloyd’s Register of Wreck Returns show that the losses, 
&c., of Unitad Kingdom vessels during twelva months 
average 264 000 tons (177,000 steam, 87,000 sail). Sales to 
foreign and colonial owners for the twelve months ending 
November, 1895, reach the large total of 386,(00 tons 
(315,000 steam, 71,000 sail), nearly cne-fourth of the steam 
tonnage sold having gone under the Japanese flsg. Oa 
the other hand, purchases from fore‘gn and colonial owners 
during tha same psriod amounted to 18.000 tons (11,C00 
steam, 7000 sail). The sailing tonnage cf the United 
Kingdom would thus appear to have decreased by about 
108,000 tons, while the steam tonnage has increased by 
237,000 tons. The net increase cf United Kingdom ton- 
nage during 1895 is therefvre about 129,000 tons. This 
figure falls below the similar estimate for 1894 by more 
than 300,000 tons. The smaller net addition now estimated 
for 1895 is due not only to a more restricted outpud for 
shipowners of the United Kiogdom, but also to a remark- 
able increase in sales to foreign and colonial owners, and 
to a considerable reduction in purchases from abrcad. 


Ib is reported from Pembroke that tha Hydrographer to 
the Navy, Admiral Wharton, C.B.; the Director of Dack- 
yards, Mr James Williamson, and Msjor Raban, the Di- 
rector of Works, have been nominated by the Lords of the 
Admiralty as a Committee to inquire inte, and report 
upon, the question of improving the facilities at present 
afforded for the completion of ships at Pembroke more 
expeditiously and economically, by the making cf a wharf 
with suffiiency of depth of water 6) float the largest 
ships, the erection of sheerlegs and machinery, &c., all in 
immediate and direct connection with ths works. At 
present there is a wharf and sheers, &c., at Hobb’s Point, 
quite a mile away from the yard, and much time and 
money are lost in the transit of material and in the move- 
ment of men. Moreover, the wharf is in a dangerous 
position for moving big ships, inasmuch as it is open to 
the prevailing north-west winds and the strong currents 
running out of Milford Haven. In the past, therefore, 
big ships have had to be sent to the other dockyards, as in 
the case of the Nile and the Renown, the former to Ports- 
mouth and the latter to Davonport. All political parties 
during the discussion of the last Navy E:timates, includ- 
ing Lord George Hamilton and Mr. Edmund Rob:rtson, 
indicated approval of some such improvement as this in 
the interests of the service. 


Correspondence has passed between the London County 
Council and the Board cf Trade with reference to the 
purchase by the Council of the Junction-road line of the 
London Street Tramways Company. Subsequent to 
December 17, when the Council passed theresolutions for 
giving notice of purchase, the solicitors to the company 
wrote to the Board of Trade, asking them, before approv- 
ing of the service cf the notice to purchase, to consider the 
questions raised in the letters from the company to the 
Council of November 8 and December 9 Jast. The Board 
wished for areply, and the clerk to the Council has written 
pointing out that the Council bas been advised by 
counsel (Sir R. B. Finlay and Mr. S. M, Freeman) 
that the legal point raised was one vupcn which the 
Council should proceed and obtain the decision of a court 
of law. The only mode in which the question could 
be tested was by serving the notice, and if the 
Board of Trade were to refuse or withhold its approval, it 
would be deciding a legal question adversely to the 
Council, and withdrawing it from the Cecision of a court 
of law. Ii ths decision were in favour of the company, 
the Council would not be able to take any further pro- 
ceedings under the notice, and the company would have 
been in no way prejudiced by its service; whereas if the 
decision were in favour of the Council, it would prove that 
the contentions of the company were unfounded, and the 
Board of Trade, by withholding its approval, might be 
depriving the Council of its legal rights. The Council 
submitted that the decision was likely to be in its favour, 
and hoped that in the circumetances the Board of Trade 








would grant its approval to the service of the notice. 
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EXPERIMENTS ON WIND PRESSURES. 
To THE EprToR oF ENGINEERING. 

Siz,—In your issue of the 17th inst. Mr. Vogt dis- 
claims any direct connection with Mr. Irminger’s experi- 
ments on the above subject; but in the same letter he 
states, ‘Mr. Irminger afterwards extended his careful 
and convincing experiments to bodies, buildings,” &c. 
So that it is quite evident from this eulogistic statement 
that Mr. Vogt believes the experiments were careful and 
convincing. Now, if a person makes careful and con- 
vincing experiments he deserves great credit. But what 
are the facts of the case? Quoting from the Tables pub- 
lished in your issue of December 27, page 788, when the 
angle between the plane and air current was 5 deg., the 
suction was 100 percent. of the total pressure. In another 
Table, when the angle between the plane and the air cur- 
rent was 5 deg. (and also when the angle was 10 deg.) the 
suction was again 100 per cent. of the total pressure. 
These figures appear twelve times. Surely these are not 
all printer’s errors? Aud if not printer’s errors, there 
certainly must have been something wrong with the ex- 
periments, because common sense would teach any one 
that when a plane is exposed to a current at any angle, 
some portion of the total pressure must be due to the sur- 
face impinged upon by the current, and therefore the 
whole pressure, 7.¢., 100 per cent., cannot be done by the 
suction on the upper surface. I venture to express an 
opinion that it is due to your readers that some explana- 
tion of the above curious results should be forthcoming 
from Mr. Irminger. 

As to the effect of currents of air upon the roofs of 
buildings, domes, &c., it appears to me absurd to attempt 
to obtain reliable data from experiments made in an 
aperture so small as 44in. by 9 in. 

When referring to a correspondence which took place 
several years ago, Mr. Vogt makes a great mistake when 
he states, ‘On account of some printer’s errors in the said 
article (afterwards corrected) Mr. Phillips attacked me 
also, and especially because he did nct attribute the same 
importance to the rarefaction as I did, but finally we 
agreed.” Ican certainly affirm that we were never within 
a measurable distance of agreement, either with regard to 
his ideas respecting the action of air currents, his scheme 
of propelling a 1000-ton ship by means of an air propeller, 
driven by a little engine, or his screw propeller which was 
free to turn in any direction whenever it liked. 

Yours faithfully. 
Horatio PHILLIPS. 
Wealdstone, January 21, 1896. 





WATER-TUBE BOILERS. 
To tHe EprroR or ENGINEERING. 

Sin,—Your contemporary The Engineer ventures again 
on slippery ground. In 1894 The Engineer enunciated a 
new theory of circulation in water-tube boilers, which 
was neither based on properly carried out experiments 
nor on hitherto known hydrodynamic phenomena. Your 
contemporary tried to settle a hydrodynamic question by 
applying the laws of hydrostatics to it, and, of course, 
failed. It is worth while to quote Dr. Oliver T. Lodge 
in reference to the articles published in your contemporary : 
‘The writer of the articles was evidently impressed with 
the fundamental hydrostatic fact that pressure of water is 
due to its head alone, and that the head remained the 
same in spite of the presence of small bubbles, but cir- 
culation is not merely a question of hydrostatics; beth 
bubbles and water being in motion, simple hydrostatic 
conditions scarcely apply, and in no case need the pres- 
sure due to two columns of the same head, but different 
composition, be necessary equal. It is to be noted that 
the bubbles are part of the fluid, not part of the tube.” 

One should have thought that, after having been so 
severely criticised by an authority of standing, the con- 
tributor of the water-tube boiler articles referrad to 
would have taken the trouble of looking again to what he 
had written, and perhaps carry out several experiments. 
But no, your contemporary, instead of fairly admitting its 
errors, attributes ignorance to its correspondents. In the 
editorial appendices my letters to The Engineer were 
honoured with, I was first told of the ‘‘ absurdity of my 
argument ;” another time, ‘‘ the utter absurdity of my 
propsition ;” and, lastly, ‘*‘ Mr. Krauss has yet to learn 
the very elements of hydraulics.” In your last week’s 
issue Mr. Bellens, of Paris, advocates the soundness of 
the theory of circulation as suggested by The Engineer, 
and that is why I should like, if you grant me space, to 
describe an experiment which everybody is easily able to 
repsat, and which, as far as I understand it, sett!es a most 
important question, 

The apparatus, as illustrated by the sketch, consists of 
a glass vessel, a lamp chimney about 10in. long and 
2 in. wide, and a }-in. rubber hose fastened to the lower end 
of the lamp chimney, Fill the vessel brimful with water, 
and then blow a succession of air bubbles through the hose. 
What happens? The level of the water in the lamp chimney 
is raised 1 in. or more, while not a single drop is spilt from 
the vessel, the level of water in the vessel, in fact, remain- 
ing the same. It is obvious that this contrivance is a 
modified U-tube, the lamp chimney standing for one leg, 
the space between chimney and the wall of the vessel for 
the other leg. Every experimenter may see that the air 
bubbles are not of sufficient size to completely fill the area 
of the chimney. This experiment clearly demonstrates 
that a column of water containing gas bubbles in an up- 
ward motion must be higher than a column of water with- 
out bubbles to exert the same hydrostatic head. But the 
experiment may be carried further. If the lamp chimney 
18 Inserted so far into the glass vessel that, by blowing 
— the hose, the chimney is made to overflow, all of 
a sudden circulation of water is started, for an equal 








amount of water that flows out at the top must enter at 
the bottom. 

This experiment, simple as it is, settles beyond doubt 
the cause of circulation. The difference of level in the 
two legs measures the difference of specific gravity or 
density of the contents of the legs. If the rising leg 
is not carried as high as the difference exacts, the missing 
head, formerly only potential energy, changes into 
kinetic energy and starts circulation. I would advise 
Mr. Bellens to carry out this simple experiment. 

Mr. Yarrow’s fine experiments can, as I will show 
later on, easily be explained. But let us first see what 
your contemporary The Engineer cays in reference to 
them. First, it ‘‘clears the ground” by saying: ‘‘To 
shallow minds, circulation in a water-tube boiler presents 
no difficulties.” This statement is very comforting. 
Then stating that there is one party that holds “that 
the aecending leg containing steam and water, the column 
in ib must be lighter than that in the descending or cold 
leg, because that contains water alone,” which is quite 
right and true, your contemporary misconstrues this 
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statement later on by changing, in the above proposition, 
the word column into water. But there is no party 
holding that circulation ensues if one leg is narrower 
tban the other, and both filled with water. The writer 
supposes a stick to be inserted in one leg, but instead 
of letting it go, to sink or rise, as the case may ba, 
which would cause circulation, the stick is held steady 
by an extra force, and of course there is no circulation. 
If shot is poured in one leg of the U tube, there is 
circulation as long as the shot is falling, and the de- 
ascending leg is the one into which shot is poured. While 
formerly The Engineer knew only one cause of circula- 
tion, viz , ‘‘the entraining action of the bubbles of steam 
on the water,” it has got now three: “The one is the 
continual cutting off of the top of the column of the 
water at the surface by the escape of the bubbles; the 
other is the skin friction of the bubble entraining water ; 
and the third is the piston-like action due to the approxi- 
mate fit of the bubble in the tube.” To this statement 
some questions are added which read like puzzles in a 
Sunday paper: ‘‘ What is a bubble of steam or air? 
What is the condition of the water forming its sides?’ 
As the steam bubbles are generally of a rounded form, 
there is every reason for your contemporary to believe 
that a strict analogy exists between it and a soap bubble. 

Mr. Yarrow’s experiments showing that circulation, 
if started in one direction, will continue in the same direc- 
tion, whether the riser or downcomer is heated, may be 
accounted for as follows. 

Let A B be the U-tube, and by heating the leg A first, 
circulation started eo that A becomes the riser and B the 
downcomer. Let a, b, c,d be the points where the heating 
flames are applied ; then the U-tube will contain a mix- 
ture of steam bubbles and water everywhere, with the 
exception of the length B d between the upper end and 
the top heating flame of the downcomer, which remains 
filled with solid water. The specific gravity of the con- 
tents of leg A is less than that of the leg B. When now 
the flames at a and b are suddenly put out, there will be 
still bubbles in the whole length of the riser A, and these 
and the impetus of the flow goon to carry the bubbles from 
dand c towards the riser A ; and while there remains solid 
water in the part B d, there will be always steam and water 
in the other part ofthe system. Therefore A remains the 
leg with a contents of smaller specific gravity, and no 
change of direction of flow can ever take place. 

Fritz Krauss. 

Vienna, January 15, 1896. 

To THE Eprror oF ENGINEERING. 

Srr,—In your last week’s issue Mr. Strickland puts a 
very pertinent question : ’ ; 

Apart from the possibility of increasing circulation 
under certain conditions by heating the down-tubes, do 
boilers work better with special down-tubes or without? 

The following fact appears to me to throw some light on 
this eminently practical side of the question. 

The Barrow-built torpedo boat destroyers were fitted 
with the Blechynden (a modified Yarrow type) boiler; 
after several tubes had burst on the trials, special down- 
tubes were fitted; since then there have been no more 
burst tubes, and the boilers have been working well. 

I am, yours truly, 
HerBert NIBLETT. 
Longthorpe, Brondesbury, N.W., January 21, 1896. 





To THe Epiror oF ENGINgERING. 

Srr,—With reference to Mr. J. Thom’s letter of last 
week, in the above controversy—which I am following 
with great interest—I once had a little piece of apparatus 
which gave results quite in accord with the phenomenon 
displayed by Mr. Thom’s experimental launch boiler, 
when the tube diaphragms were removed. 

This contrivance was designed to show the cause and 








action of natural geysers, and was made as per accom- 
panying sketch, 
Although this explanation was merely hypothetical, it 
—— all the observed phenomena. 
hen steam generation commenced, the water was shot 
up bodily out of the tube with much energy, falling into 
the basin, and thence back again into the tube. This 
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3557 
action was regularly intermittent. The same spasmodic 
action took place in the earliest form of pendant water- 
tubs boilers, before Mr. Field made them a success by 
adding the inner tube for the down current, 

I am, Sir, yours faithfully, 
Srpney H, Ho.tanps, 
Old Charlton, Kent, January 21, 1896. 





To THE Eprtor or ENGINEERING, 

Stzr,—In view of the disparaging assertions made by 
critics of the Belleville boiler, and their flat contradiction 
by its advocates, the plain statement by M. Risbec comes 
as a great relief, it tells us gran what coal the Messa- 
geries Maritimes boats on the Australian run burn. Con- 
sidered as a comparison of the relative economy of Belle- 
ville and cylindrical boilers, the absence of information 
as to the boilers of the Bré:il renders it incomplete, for 
we have no data on which to base any opinion as to how 
far the economy of the cylindrical boilers is influenced by 
faulty design or proportion. We know, for example, 
that the six cylindrical boilers, of French construction, in 
the Newhaven-Dieppe steamer Seine, although. having 
far more grate and heating surfaces than the four boilers 
of the Seaford, did not produce the same good results, and 
eomething of the sort may be the matter with the Brésil. 
Again, the pressure in this ship, 128 lb. at the valve casing, 
is very much below the pressures usual in cylindrical 
boilers as built in this country ; so that there may be two 
perfectly valid reasons actuating French marine engineers 
in their movement towards water-tube boilers, which have 
no weight whatever on this side of the Channel. We can, 
and do, build very large boilers, to carry up to 200 lb. 
pressure, and we can geta very good supply of steam from 
them. If, then, the Belleville boiler is to make any pro- 
gress in this country, it will have to show its superiority 
when judged by a more rigorous standard than obtains 
in France, and at present that is just what it is failing, 
utterly, to do. I do not think any one will seriously 
allege that a consumption of 1.83 lb. of Cardiff coal per 
indicated horse-power per hour, excluding all auxiliaries, 
is a high or even a moderate economy, although the work- 
ing conditions were very favourable. The number of 
hours’ steaming given by M. Risbec represents three com- 
plete round voyages, that is a full year’s work for both 
the ships Australien and Polynesien ; the distance from 
Marseilles to Noumea, the terminal point of the outward 
voyage, as given in the Messageries Company’s tables, is 
11,354 miles, so the average speed works out at 14 72 knots 
per hour, and the average indicated horss-power is 4550 
on a daily consumption of 90 tons Cardiff coal, excludin, 
auxiliaries, the engines with cylinders 44 in., 67 in., an 
106 in. in diameter cutting off at half-stroke in the high- 
pressure cylinder, and running at a piston speed of 600 ft. 
per minute, There is certainly nothing in this that is 
likely to attract the average shipowner ; considered to- 
gether with the facts of the performances of the Tamise, 
Ohio, and North-West, a great deal to repel him. The 
engines of Messageries boats developing 4550 horse- 
power with 16 boilers at work all running easily, if the 
whole set of 20 boilers are steamed continuously, the horse- 
power developed would, presumably, be 5700, but whereas 
under present circumstances there are always boilers in 
reserve to put into action as soon as some of those 
in work begin to fail to steam, and thus conduce 
materially to the economy of the installation, it is not 
known what will happen when all the boilers are working 
and there is no reserve. But 5700 horse-power is a very 
mediocre display from such machinery ; what occurs if, 
say, another thousand, a very reasonable demand, is 
required? For answer to these questions we have to look 
to the Ohio for the first, and to the Tamise for the second ; 
and so long as Messrs. Maudslay are unable to give satis- 
factory explanations of the doings of these ships, the 
Belleville boiler remains more or less a matter of acade- 
mical interest. 

To the mercantile shipowner the factor of first import- 
ance in boiler design is coal consumption, the second the 
space occupied, This space, for small powers, must not, 
if possible, entail an increase of total machinery space, 
over the 13 per cent. minimum required to secure the 
532 per cent. reduction in tonnage. For larger powers 
entailing more space for boilers, this space must be kept 
within the smallest possible limits, measured fore and aft ; 
it is in that direction that the size of boiler compartment 
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most affects the general design and efficiency of the ship. 
The Polynesien’s boilers occupy a space measuring about 
74 ft. forward and aft, and 28 ft. Gin. athwartships ; two 
pair of medium-size double-ended cylindrical boilers, 
in one compartment, would require a little less length 
and a little more width, about the same area; in 
what way does the boiler installation in the Poly- 
nesien contribute to the general success of the ship 
to a greater extent than four double-ended boilers 
in the same space? The Belleville boilers would be 
lighter, perhaps 100 tons lighter, but against this has 
to be set the weight of fresh water carried in reserve, 
an absolute necessity for the Belleville boiler, in 
addition to evaporators, alone sufficient for all make-up 
with cylindrical ones. And there is the difference in coal 
consumed ; a week’s run at the full power of the cylin- 
drical set, would quite counterbalance the excess in weight 
of boilers, by saving in weight of coal. For example, the 
mail steamers Nile and Danube, with four double-ended 
boilers, in the same space, but weighing much more than 
those of the Polynesien, average about 6900 horse-power 
at sea, and average a good knot per hour more than the 
latter ship. Here there is something tangible for the 
extra weight, something done daily that we have no proof 
can be done at all by the French boat, or if it can, what 
the coal consumption would be. On the other hand, if 
the Nile’s engines were eased down to 4550 horse-power, 
there must ba something quite foreign to our general 
experience if they would require 1.83 lb. of Cardiff coal 
per indicated horse-power per hour, for main engines 
alone. Of course the Polynesien would have only a part 
of her boilers at work for 4550, the Nile all of them; but 
in the former case I suppose it is optional how many are 
going. Then take the old Britannic and Germanic, ships 
of the same load displacement as the Australien and 
Polynesien, although = rt narrower, and fuller. With 
the old boilers, containing the same grate and heating 
surfaces, occupying rather less fore-and-aft space, but 
considerably more total space, and weighing more than 
the Polynesien’s, about the same coal was burned for all 
purposes, say 97 tons, as much power indicated, and a 
better average speed maintained. It is said that the 
Polynesien once made a run between two ports at 16 knots, 
and the Britannic has run across the Atlantic at 16.1 
knots, when an old ship, and runs at 15? quite commonly ; 
so, after all, M. Risbec’s statement only confirms what 
I said in the autumn of 1894, that his boats gave results 
representing our engineering of 20 years ago. The 
Germanic has new engines and new boilers, taking up 
the same fore-and-aft space, but less width than the old 
ones, and the ship steams very much faster with very 
little more coal ; on the outward passage of the present 
voyage she averaged just 17 knots. Here, again, with 
the same sacrifice of space, but a little more weight, 
there is a tangible gain, 2 knots an hour faster than the 
Polynesien’s average as a set-off. These are the sort of 
things Messrs. Maudslay will have to explain away 
before their boiler has a ghost of a chance of being 
generally adopted by mercantile shipowners; it is all 
very well to quote what the Polynesien now burns, they 
must say what she would burn to drive her across the 
Atlantic as fast as the Germanic; and so long as they 
can offer no opinion people will judge by the Tamise, 
and put it down at, say, 24 lb. per indicated horse-power 

er hour. We all know perfectly well we can get 4550 

orse-power with much smaller engines and a much less 
boiler installation than the Polynesien’s, and get ib on 
less than 1.83 ]b.; without carrying a reserve of fresh 
water, or the necessity for special pumps, steam traps, 
raducing valves, automatic feed gear, gas mixers, mud 
drums, or a reserve of elements; and we can run all our 
boilers continuously for weeks or months, On the short 
run across the English Channel, there is no need to 
carry fresh water for feed, so the Belleville gains 
there; the available depth of water renders an extremely 
light draught in boats for the Newhaven and Dieppe ser- 
vice an absolute necessity ; if the Belleville permits of this 
light draught, in an easier form to drive than the cylin- 
drical, and the Brighton Company know that, they must 
also know something which discounts this advantage to 
an overwhelming extent, or they would not have rejected 
the Bellevile boiler for the new ship. There must be 
something wrong with it; if not, why do not Messrs. 
Maudslay comply with my request and show what the 
Brighton people are losing oy their conservatiem? If it 
is the coal consumption question, then we see what 
happens when Belleville boilers are moderately hard 
driven to supply steam to engines also moderately hard 
driven ; insbort, under the more usual working conditions 
of fast steamers as distinguished from the lazy if dignified 
crawl of the Messageries boats. 

If Messrs. Maudslay cannot tell us how much better off 
we would be if Belleville boilers were used, how are we 
to decide other than by the palpable facts of the ships 
using the boiler? For instance, no one would suppose 
from her performances that the Chio indicates 1500 horse- 
power at sea, how much worse off would she be if she had 
one boiler the same as those of the Renown which Messrs, 
Maudslay have built for 1500 horse-power each boiler? 
One of these boilers represents just one-third of the total 
installation of the Sylvania, and is, therefore, good under 
the Howden system of forced draught for 1850 horse- 
power for a trial trip. Mr. Durston professes to have 
investigated the Howden system and found there was 
nothing in it, it was not so good as the Navy system, so 
one boiler of the Renown should do what four Belleville 
boilers, with far more grate and heating surfaces, appa- 
rently cannot do. If, on the contrary, this one cylin- 
drical boiler, working under the eminently superior and 
economical Navy system of forced draught, cannot give a 
better result than is shown in the Ohio, the Renown 
becomes a useless, not to say dangerous, craft. She can- 


the Jauréguibcrry, the Brandenburg, the Oregon, or the 
Fuji-Yama would knock her into a cocked hat in 20 
minutes ; if craft of this sort with malice intent come in 
her way she is to clear out, but if she has not a command 
of steam equal to that in any of these ships, none of 
which are heavier than herself, though better armed and 
better protected, then she is done for. Mr. Durston says 
that he has proved that with Belleville boilers he can 
maintain 11 horse-power “ng square foot of grate; if he 
can do that with Belleville it can be done with greater 
certainty with Lagrafel-d’Allest boilerz, so that the whole 
of the new French fleet of battleships will be able to 
maintain from 11,000 to 12,000 horse-power continuously, 
and either catch up to, run away from, or give the slip to 
all our new battleships, Royal Sovereign or Majestic 
classes. There will be risk to the enemy if they en- 
gage these ships, especially the latter; the Renown will 
bs holiday play, unless she is faster than them. If she 
proves faster for continuous steaming, then the cylin- 
drical is a far better boiler than the Belleville, 
and all our new cruisers with Belleville boilers 
are simply so much waste. If the 12,500 ton Renown, 
with her advantages of form and proportion, can- 
not get away from any of the five foreign battleships 
referred to, in which case, of course, she would be 
armed sunk ; then it is very certain that the 15,000-ton 
ajestic, with her disadvantages of form and proportion, 
but just the same engines and boilers as the Renown, 
cannot catch any of the first-class foreign battleships. The 
leasant position the Admiralty are in just now is: that 
if the Belleville boiler is a success, our new battleships are 
useless for operations on an enemy’s coasts, for the enemy 
could give them the slip and come down on our coasts 
which we have nothing to defend. If the Belleville is 
not a success all our new cruisers will be failures, and the 
foreign commerce-destroyers will be able to roam the seas 
at their own sweet will. The Emperador Carlos V. has, 
practically, four times the boiler power of the Sylvania ; 
suppose her fitted with Howden’s forced draught instead 
of the closed stokehold, and we know what the change 
means, if she belonged to a Power with which we are at 
war, how would we get rid of her? She could run round, 
catch, and destroy our Andromedas, Blenheims, Arro- 
gants, and Edgars with ease; and as to the Terrible, 
supposing her so ill-advised as to look for the Carlos V., 
she would soon discover the difference between a 9-in. and 
an 1l-in. gun and the difference between Belleville 
and cylindrical boilers. It will not be until some serious 
disaster happens that the Admiralty will try and 
practice some common sense. The mercantile marine 
will not look at the Belleville boiler ; Messrs. Maudslay 
cannot tell us, when asked to do so, what is to be gained 
by using it in any specific case ; worked under most favour- 
able conditions, it is only moderately economical ; hard 
pushed, as it must be in war time, itis ly extravagant; 
and yet the Admiralty goes on ordering it with sublime 
indifference to the public interest. The Navy gains 
nothing by it, it is simply used in the new cruisers to fill 
up space, and in the Powerful, Andromeda, and Arro- 
gant, the ratio of beam to length, and consequent fine- 
ness of extremities, is so proportioned that, having 
taken in the engines and boilers, there will be as little 
spare room as possible forward and aft of them, all 
the spare room is thrown into bunkers, but at the legend 
draught and displacement in all these ships, there is no 
coal protection, no coal, that is, above the protective 
deck. And as to these Renowns, they are only foils to the 
Majestic or Royal Sovereign, built to persuade the 
advocates of “‘ moderate dimensions ” that their arguments 
are fallacious ; if they had boilers to maintain their legend 
power continuously there might be some reason in build- 
ding them ; as it is they can only be sent, to be safe, to a 
station where there are no battleships. It appears to me 
that we might as well throw a good deal of the money we 
are now spending on the Navy into the sea; we are doing 
— no good, but prompting other people to do us 
arm. 
Tam, Sir, yours obediently, 
ARGUS. 


MOTORS ON COMMON ROADS. 
To THE EpiTog oF ENGINEERING. 
S1z,—In the Bill which it is proposed to bring before 
Parliament to exempt mechanically propelled vehicles 
from the restrictions of the present Road Locomotives 
Act, I understand that the weight of such vehicles is 
limited to 2 tons. If this is so, I venture to suggest 
that the Bill as it stands will render very little service 
to commercial interests. For instance, in agricultural 
work, where it is expected that the autocar will be of very 
great value, the loads are usually over 1 ton; and as the 
average weight of a 1-ton van is about 15 cwt., there 
remains only 5 cwt. for machinery, fuel, and passengers, 
which is obyiously not enough ; therefore, should not the 
Bill be modified as to these restrictions of weight ? 
Tam, Sir, yours truly, 
J. E. THoRNYcROFT. 

Eyot Villa, Chiswick, January 21, 1896. 








ASSOCIATION OF WATER WORKS 
ENGINEERS. 
To THE EpiToR oF ENGINEERING. 


view when urging and eventually getting the meeting to 
adopt only resolutions of a tentative character, so far as 
concern the constitution of the Association in question. 

The resolution adopted was, ‘‘ That a provisional com- 
mittee be formed to consider fully the constitution of the 


and the necesgary rules and regulations, and to report to a 
meeting of the promoters to be held at as early a date as 
possible; and that a chairman of such committee and a 
provisional committee be now elected.” 

The question of qualification, clasees of members, 
method of election, subscriptions, places and times of 
meeting, the number, election, and status of the managing 
council or committee, and of the president, secretary, and 
others, have to be decided by the general body after the 
provisional committee have reported thereon, and it is to 
be hoped that all who can possibly attend the meeting to 
consider the committee’s report will do so. 

It will depend entirely upon the general character of 
such report whether or not many water works engineers 
will consent to join the Association, as, although in full 
accord with the generally expressed objects of the same, 
we feel that there are some points of vital importance to 
be settled, especially that relating to the qualifications of 
the members and officials. 

I am, Sir, yours obediently, 
Won. Matruews, M. Inst. C.E. 

Water Works Engineer’s Department, Southampton, 

January 23, 1896, 





MICROSCOPICAL INTERNAL FLAWS 
IN STEEL. 
To THE EDITOR oF ENGINEERING. 
Sir,—I have been most interested in reading the article 
of Mr. Andrews on the ‘‘ Microscopical Internal Flaws 
in Steel Rails and Propeller Shafts,” which is a most 
valuable record and addition to our knowledge of that 
most interesting alloy ‘‘steel.” May I ask Mr. Andrews 
how he has demonstrated or proved that the flaws he 
refers to are sulphides? Would not a phosphide or a 
silicide look under the microscope very similar, and give 
similar results in the finished article, viz., be a starting 
place for a flaw to develop from ? 
Thanks to the very exhaustive researches of Messrs. 
Sorby, Arnold, and Osmond, we are now beginning to be 
able, with some degree of confidence, to recognise the 
carbides in steel, but the proof of the sulphide appears to 
be a much more difficult subject. Mr. Andrews does not 
give analyses of his samples, except the rail in which the 
sulphur is abnormally high. 
What I am desirous of getting to know is this : 
First, are these minute flaws *‘ sulphides,” and how can 
it be proved they are so ? 
Secondly, what is the lowest percentage of sulphur 
present in which they are likely to occur ? 
Thirdly, Mr. Andrews speaks of the marked deleterious 
effects of excess of manganese on the samples he ex- 
amined. The analysis given shows the rail to have con- 
tained only 0.800; what would be the deleterious effect 
of this quantity on a Bessemer rail ? 
As a works manager constantly having these difficult 
complex steel questions to face, I am most anxious to get 
any information that can possibly be obtained on the 
subject. 
One cannot read Mr. Andrews’ paper without realising 
the immense amount of work and thought that must have 
been spent on the subject. 


Yours respectfully, 
F R.M.LS. 





MARINE ENGINEERING RESEARCH. 
a To THE Epritor or ENGINEERING. 
Str,—Referring to the article in your issue of Novem- 
ber 22, I wish to thank you for the kind way in which 
you have referred to my researches, &c. 
In consequence of the reference you have made to my 
pamphlets, I am constantly receiving applications fo 
them from many quarters, both in and out of this 
country. : 
The vacuum pamphlet was written in 1893; the meter 
one was written in the latter part of 1894, though printed 
in 1895 ; consequently the vacuum pamphlet is nearly out 
of print, and it also requires slight modification ; many 
of my most important tests having been made during 
1895, useful matter could now be added to both. 
It is a pleasure to me to know the hints contained in 
these pamphlets are of use, and I take this opportunity 
of thanking those gentlemen who have been good enough 
to write me expressing their appreciation of their useful- 
ness. I regret I have not been able to supply duplicate 
copies to those applying for them ; it did not occur to me 
that so much interest would be taken in them; I have, 
however, endeavoured to let all applicants have one 


copy. 
To save future correspondence, I shall be glad if you 
will allow me to state that these little books were never 
intended for publication, and are not for sale. I never 
contemplated putting in them the results of any of my 
tests, the pamphlets being intended simply and solely for 
the use of the engineers on board the steamers under my 
care, and to enable them to ascertain exactly what results 
were being obtained from the boilers and engines sepa- 
rately, quite distinct the one from the other, putting it 
within the power of the engineers to tell which of the two 
required attention—solely with a view to efficiency and 
economy. 
If you think the instructions contained therein are 


_Sir,—The account which you give in your issue of the | likely to be of general use to your readers, I shall 
17 th inst. of the meeting of water works engineers at | happy to revise and place them at your disposal, and also 
Nottingham on the 11th inst, is somewhat misleading, | to give you some of the information obtained during the 
and calculated to defeat the objects I and others had in| tests, 


IT am, Sir, your obedient servant, 
RED, EDWARDS. 





South AMERICAN TELEGRAPHY.—A cable is about to 
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Association, the status and qualification of its members, | be laid between Valparaiso and Punta Arenas, 
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TRIPLE-EXPANSION CORLISS ENGINES. 
To THE EprToR oF ENGINEERING. 

Sir,—I have just returned from Africa, and notice the 
request made by one of your correspondents in your 
issue of November 1, 1895, for a more complete account 
of the performance of Messrs, Fraser and Chalmers’ 
engine, illustrated by two-paged engravings in your paper 
of October 18, 1895. ; 

As the performance of these engines is of great in- 
terest, not only to ourselves but to the engineering world 
at large, I have much pleasure in handing you herewith 
report on above engines made by Mr. A. M. Robeson, 
the resident mechanical engineer to the De Beers Con- 
solidated Mines, Limited, Kimberley, on the completion 
of the duty trials which he made; in this connection it 
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indicated and brake horse: power on the trial ; this would 
be accounted for by the decrease of friction on the outer 
bearing caused by the lifting action of the brake. The 
condenser was placed vertically, the water in the cooling 
dam being muddy. The centrifugal pump under the con- 
denser is ordinarily driven by a single rope from the fly- 
wheel, but during the test was driven by a small special 
engine, as under the usual conditions the cooling water 
was pumped on its way to the washing machines through 
this condenser by other pumps at the dam. The vertical 
struts shown over the end of the Prony brake in the blue 
print were simply guides to hold it in case anything about 
the scales gave way; they did not touch the brake at all 
during the trial. 

Trusting that these remarks will fully answer your 
correspondent’s questions, I beg to state that my company 
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may be stated, at the time these four sets of engines were 
ordered, the fuel at De Beers cost no less than 8/. 12s. 6d. 
per ton of 2000 lb., therefore the conditions under which 
these engines were ordered were somewhat unusually 
severe, 

Mr. A. M. Robeson is a graduate of the Institute of 
Technology, Boston, Mass., U.S.A., and has had a wide 
experience in the design and operation of engines of the 
highest class in both North and South America. Having 
known him for several years, I can vouch for the great 
care which was taken in making the trial as complete 
and accurate as possible. 

The guarantee made by my firm applied to the perform- 
ance of each of the four engines. I send you herewith a 
blue print, showing in Figs. 1 and 2 the arrangement of 
the engines and boilers, and in Fig. 3 the brake, the 
whole giving a general idea of the testing arrangements. 
It will be seen that the friction of this engine was 
extremely low, which is due to several causes, viz.: 

1. The cylinders being vertical, the friction of the main 
bearings was much less than if they had been horizontal, 
the slight vertical motion of the engine shaft allowing the 
oil to circulate freely under the journals. 

_2. The main bearings are fed from a tank overhead, the 
oil running through a filter on its way to the bearings, 
and being pumped back again into the tank, is thus kept 
clean, and the quantity is not restricted. 

3. The outboard bearing of the engine, which had half 
the weight of the flywheel to sustain, was no doubt neu- 
tralised by the ey action of the Prony brake. 

As Mr. Robeson found on later trials, the indicated 


horse-power required to run the engine 74.6 revolutions 
was somewhat greater than the difference between the 
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are always prepared to guarantee a similar result with 
engines of this description when required. 
I beg to remain, yours faithfully, 
L, I. Szymour, Managing Director. 
43, Threadneedle-street, London, E.C., Jan, 9, 1896. 


Report or TrieLE-EXPANSION Cor.iss ENGINE TO Mr. 
GARDNER F, WILLIAMS, GENERAL MANAGER, DE BEERS 
ConsoLIpATED Mines, Limirep. 

I herewith submit my report on the official trial of one of 

the four triple-expansion engines built for the De Beers 

Consolidated Mines, Limited, by Messrs. Fraser and 

Chalmers, Limited, of Chicago, U.S.A. 

Object of the Test.—The object of the test was to deter- 
mine the amount of dry steam consumed by these engines 
per brake horse-power per hour, with 225 horse-power 
being delivered to the brake, and thus to determine if 
they perform the duty guaranteed. 

Engine.—The engine selected for trial was the one at 
No. 2 Washing Machine, Kimberley Floors. During the 
test it was disconnected from the pans and from its cen- 
trifugal circulating pump, all the useful power generated 
being absorbed by a dynamometer ; the high and inter- 
mediate cylinders are 114 in. and 19 in. in diameter 
respectively, and are connected to the crankshaft in 
tandem, the high being above the intermediate ; the low- 
pressure cylinder is 30 in. in diameter, and is connected 
to a second crank at 90 deg. from the first ; the stroke of 
all pistons is 36 in.; the high and intermediate crank is 
next to the flywheel; the air pump is vertical single- 
acting, is arranged to used as a jet condenser, and 
is driven by means of two levers from the low-pressure 
crosshead ; the diameter of the air-pump piston is 15 in., 








and the stroke is 124 in.; the two single-acting side pumps 
are attached to the air-pump levers, one for draining the 
jackets and returning the water to the boiler, the other 
for draining oil accumulating in the crankpits. During 
the test the jacket pump was used to assist in maintain- 
ing a circulation through the condenser in a manner to be 
explained later on. The pistons, valves, and jackets were 
tested with steam at working pressure to determine if 
there were any leaks; the jackets, pistons, and valves 
were all tight. 

Condenser.—All the steam from the engine was con- 
densed in a surface condenser placed just outside the 
engine-house. the condenser being connected as shown in 
engraving, Fig. 1, there being three pipes from the 
engine to the condenser, viz., the exhaust, the air 
pump suction, and a 2-in. pipe; the object of this last 
pipe was to render unnecessary the existence of an excess 
of pressure in the condenser over that in the air pump in 
order to force the air through a slight water trap existing 
in the suction pipe; this pipe increased the vacuum 
about 4in. of mercury. The circulating water was 
taken from a cooling dam about 150 ft. from the 
engine, by means of a centrifugal pump driven by 
an independent engine ; the steam used in this engine 
was not charged to the engine being tested. he 
end of the discharge pipe from the condenser was 
made to dip under the water, and thus remove all work 
from the centrifugal, except that of overcoming the friction 
of the water in the pipes and condenser. Air was pre- 
vented from collecting at the highest point of the cooling- 
water circuit by one of the side pumps before mentioned, 
the water and the air taken out by this pump being dis- 
charged into the dam by a separate pipe. Before the 
test, the suction pipe of the air pump was taken off, the 
inlep and delivery pipes of the condenser were blanked 
off, and water to the pressure of 18 lb. ‘oe square inch 
at the top tubeplate was forced into that part of the 
condenser occupied by the circulating water. As no 
water leaked through at this pressure, the condenser was 
assumed to be tight. 


Boilers.—The boilers used in the trial were two loco- 
motive type of 25 nominal horse-power, built by Fowler 
and Co., of Leeds, and one return tubular boiler, 
designed by Mr. L. I. Seymour. The locomotive boilers 
were only used to supply steam to the circulating engine, 
the ‘‘Seymour ” boiler supplying all the steam used in the 
main engine; the connection pipes between the two sets 
of boilers were entirely removed; the coal used was 
** Nixon’s Navigation.” 

Dynamometer.—The dynamometer used was of the 
“* Prony.” brake type, made of Oregon pine with oak rub- 
bing blocks, and was placed as shown. The brdke wheel was 
4 ft. in diameter with a 2-ft. face, and was cooled by a 
stream of water emptying into a chamber in its interior, 
formed by a deep flange on each side; the overflow water 
was allowed to run over the edges of these flanges, and 
was caught and led away in troughs. An iron plate with 
a V in it for ——- a knife-edge was bolted to the arm 
of the brake so that the Y was 10 ft. 6 in, from the centre 
of the crankshaft ; the knife-edge was fastened to a block 
of wood placed on the platform of the weighing machine, 
and was s0 set that its top edge was level with the centre 
of the engine shaft. Great care was taken to have the 
brake suspended so that the pressure on the weighing 
machine was that due to the turning moment of the engine 
only ; this was accomplished by placing the point of sus- 

msion directly over the shaft centre by placing it as 

ow as possible, and then by making this point the centre 
of gravity by means of weights; the suspending weights 
were then adjusted so that the brake was balanced. 
There was a dashpot on the end of the scale beam con- 
sisting of a thin disc of iron 8 in. in diameter immersed 
in a bath of oil—tbe disc touched nothing but the oil. 
Before the pressure of the brake beam was applied, the 
weighing machine was carefully balanced, the load was 
then gradually applied by means of adjusting screws on 
the brake until weights on the scale beam representing 
1501 lb. were lifted ; the scale beam with these weights 
on ib was kept midway between the top and bottom stops 
throughout the test ; the brake was lubricated with tallow. 

Water.—The water from the sir pump was delivered 
into a tank provided with a cock at its lowest point. 
Under this cock was placed the weighing tank resting on 
a pair of scales; the weighed water escaped through a 
cock into the hotwell, and was pumped back into the 
boiler; the jacket water was drained into a well-covered 
receiver of about two gallons capacity, provided with a 
gauge glass and a steam gauge; throughout the test the 
water was kept at a constant height in this glass; from 
the jacket receiver the water was led to a tank placed on 
a weighing machine containing cold water; the increase 
in weight of this tank during each interval was noted. 

Instruments.—The indicators used on the high and 
intermediate cylinders were two ‘‘Thompson’s,” one on 
each cylinder ; that used on the low-pressure cylinder was 
a **Tabor.” All gauges were tested on a deadweight 
testing machine, and were set to indicate correctly at the 
pressure used, All thermometers were compared with a 
standard thermometer having a Kew certificate, and 
corrections were made where necessary. All weighing ma- 
chines and weights used were tested by the Borough Assizer, 
and were stamped by him as being correct. The quality of 
the steam was determined by a throttling calorimeter 
placed at the throttle valve; the average moisture in the 
steam during the first two hours was 1.17 per cent., and 
as there was very little variation from this amount during 
that time, the calorimeter was shut off for the rest of the 
test. As the calorimeter, when accurately used, con- 
sumes a considerable quantity of steam, the feed water 
consumed by the engine could only be determined by 
taking the sum of the overflow from the surface con- 
denser and from the jackets. 

Observations,—The engine was started at 7 a.m. with a 











130 


ENGINEERING. 


[ JAN. 24, 1896. 








light load, and was run with a gradually increasing load 
until the test began at 11 a.m., when the pressure on the 
scales was 1501 lb. At 11 o’clock the cock on the tank 
receiving the air pump water was closed and the test 
began ; at the same time the height of water in the jacket 
receiver and the weight of the tank and contained water 
for receiving same were recorded and the counter number 
taken. Indicator diagrams and all observations were 
taken every 15 minutes; at 4 p.m., when the test ended, 
the cock on the air pump tank was again closed, and the 
valve regulating the flow of water from the jackets was 
closed, the water in the receiver being at the same height 
as at the commencement. ’ 

Results of Test.—The detailed results of the test with 
the average data are given in the accompanying Table ; 
the principal revolutions are as follows : 


Total revolutions of the engine _... 22,380, or 74.6 


per minute 
Delivered brake horse-power 223.8 
Indicated horse-power 234.3 


The difference between these two quantities gives power 
necessary to overcome the friction of the engine, which is 
4.4 per cent. of the indicated horse-power. The weight 
of dry steam used per hour was 3022.816, which is equi 
valent to 13.5 lb. per brake horse-power per hour, or 
12.9 lb. per indicated horse-power. These results show 
that the engine has exceeded the requirements of the 
guarantee as specified by Mr. L. I. Seymour in his letter 
to Mr, H. C. Perkins of June 6, 1892, by 1 lb. of dry 
steam per brake horse-power per hour ; this is a most ex- 
cellent result. I may state that the results here recorded 
are those obtained in the ordinary working of the engine, 
and can be duplicated at avy time. The following are 
the principal dimensions, together with the average re- 
sults in detail : 


Date of test 
Test began 

»» ended ; 
Duration of test 


... October 22, 1893 
. 11 o’clock a m. 
4 , pm. 
5 hours 


Dimensions of Engines : 

Diameter of high-pressure cylinder 
intermediate 
low-pressure 
Stroke of all pistons - 
Diameter of piston-rod, 

high-pressure, in inches ... 
Diameter of piston-rod, in 
termediate - pressure, in 
inches ins aS he 
Diameter of piston-rod, low- 
pressure, in inches — 
Area of piston, high-pres- 
sure, in square inches 
Areaof piston, intermediate- 
pressure, in square inches 
Area of piston, low - pres- 
sure, in square inches . 
Clearance, high - pressure, 
per cent. ... = sa 
Clearance, intermediate- 
pressure, per cent. 
Clearance, !ow-pressure, per 
cenb.... eee Kee aes 
Diameter of air pump 
Stroke sp +. . = 
Volume of first receiver pipes and 
passages 6 me see 
Volume of second receiver pipes and 


114 in, 
19 


%° ” 9 


” 30 ad 


me D0. a» 
Top. 3ottom. 
nil 23 


2 33 

nil 3% 

103.869 99 439 

279.069 274.583 

706.860 697.914 
48 
4.4 
4.3 
15 in. 
123 ,, 


8.39 cub. fo. 


passages 1298 ,, 
Average Pressures : lb. 
Atmosphere “ 12.86 
Gauge at engine .. ; 123.70 
Absolute pressure at engine 136 56 
Vacuum ... bai a 11.50 
First receiver 42.30 
Second receiver... Sigs xe eas 9.70 
All jackets at point where drains were 
collected ... - va es = 100.70 
Average pressure during admissions 
high pressure ~~ ee 121.00 
Revolutions : 
Total number 22,380 
Per minute... Ate ~ ie i 74.6 
Average variation from mean speed p.c. 74 
Temperature : 
Circulating water before entering con- 
denser... as ... deg. Fahbr. 75.00 
Circulating water after leaving con- 
denser : a deg. Fahr. 83 30 
Air pump discharge “ 96.70 
Atmosphere ® 80,40 
Calorimeter : 
Pressure of atmosphere, lb. per sq. in. 12 86 
Back pressure in calorimeter, pounds 
per equare inch ... we cas ees 1.79 
Pressure of steam before entering 
calorimeter, pounds per square inch... 124.00 
Temperature of steam in calorimeter, 
deg. Fahr. 278 60 
(Quality of steam ses ee — 98.83 
Per cent. of entrained water 1.17 
Water Ib. 
Total weight from condenser ... 13466.00 
* » jackets 1826 00 
ee +» engine , 15292 00 
Amount of priming, 1.17 per cent. 178 916 


15113.084 


Total dry steam from engine ... ) 
3022 617 


Horse-Power : 
High-pressure cylinder, 








indicated, top ve 34.616 
High-pressure cylinder, 
indicated, bottom 31.441 
66.057 
Intermediate - pressure 
cylinder, indicated, 
top si oo 28.339 
Intermediate - pressure 
cylinder, indicated, 
bottom... < mae 28.409 
56.743 
Low-pressure cylinder, 
indicated, top = 57.821 
Low-pressure cylinder, 
indicated, bottom 53.696 
we 111.517 
234.322 
‘ y ¢ ~~ W > 
Brake horse-power = = one x 1501 x 74.6 _ 993 959 
33,000 
Frictional horse- power = indicated 
horse - power — _ brake _horse- 
power ... sie Si Sas aie 10.4638 
Frictional horse-power, per cent. .. 44 
Dry steam per brake horse-power 
per hour es a oe sus 13.5 
Dry steam per indicated horse-power 
per hour 129 


A. M. Rosgson, 
Engineer and Electrician. 
Kimberley, November 6, 1895. 


(Signed) 





THE NORTH-EASTERN BRAKE 
EXPERIMENTS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Mr. Stretton’s letter of last week would seem to 
indicate that he is awakening to a sense of the weakness 
of his case, and of his inability to defend himself against 
the hostile fire he expressed his willingness to meet. 

1. He now professes to understand the points I raise, 
and by way of meeting them he brings up the respective 
merits of the Westinghouse and auto-vacuum brakes 
instead of keeping to the point at issue. He quotes from 
my letter of January 10 to prove this, but if he will 
refer to my previous letter of December 13 last he will 
also see that I prefaced my remarks on the rapid auto- 
vacuum with the words, ‘‘ without wishing to bring up 
the whole question of the relative merits of the two brakes,” 
&e.; I commend this sentences to his attention, And 
if my meaning, ‘clearly to be seen under heading 3” [of 
my letter published January 10], were what Mr. Stretton 
states, is it not singular that in my first letter, filling 
nearly two columns of priat, I should devote exactly 
four lines to setting it forth ? 

2. It is noteworthy that Mr. Stretton now evacuates an 
untenable position by adding to his statement that ‘at 
a speed of 60 miles an hour the quick-acting brake saves 
100 yards” in stopping distance ‘‘as tried upon the 
North-Eastern.” It was, of course, the best thing he 
could do, and he will in future perhaps be more chary of 
making sweeping assertions. 

3. Mr. Stretton takes my figures, and by way of show- 
ing how much he has profited from the above lesson, pro- 
ceeds to opine that they ‘‘ would be a sufficient reason to 
induce railway companies to adopt the quick-acting 
brake ”—that is, of course, the Westinghouse. Is Mr. 
Stretton really in earnest, or has some joker been making 
an unauthorised use of his name ? 

What percentage of trains have 30 carriages and are 
1un at a speed of 60 miles an hour, and what is the ratio 
of the emergency stops made by such trains to the total 
number made on a great railway? the above being the 
only conditions to which my figure of 60 yards, deduced 
from the North-Eastern experiments, applies. 

And for this very small fraction Mr. Stretton thinks it 
“sufficient reason” t» adopt a complicated apparatus 
having, centre autres, practically two triple valves under 
each carriage, subject to derangement in compound 
ratio to its complication, when another and much simpler 
brake can attain the same result? 

4, Undoubtedly a difference of even 10 yards might 
mean that between safety and disaster under certain cir- 
cumstances, and for that reason the highest power of re- 
tardation, consistent with other conditions necessary in 
daily working, should always be at the driver’s command, 
I understand that Mr. Stretton also holds this view ; yet 
he shows undue modesty in not telling us where he was 
during the Burlington trials of 1887, where another brake 
than the Westinghouse carried off the palm. 

5. Mr. Stretton now thinks it ‘‘twaddle” to get on the 
footplate of an engine and endeavour by means of a stop- 
watch to estimate the time elapsing between the move- 
ment of the driver’s valve and the action of the blocks on 
the wheels—that is, when the brake happens to be worked 
by direct steam, This is gratifying, and one would 
naturally think that what is sauce for the steam ‘‘ goose ” 
is ditto for the Westinghouse ‘‘ gander.” 

Mr. Stretton again ‘‘comes up smiling” with his ‘80 
miles an hour” experiences, but refrains from giving us 
the benefit of his records, for which I asked in my 
last letter. I again challenge him to produce the 
information which will enable us to judge of these 
wonderful performances, and it will be interesting to see 
whether he will accept battle on the ground he has 
himself chosen. 

Mr. Stretton suggests that I “understand very little 
about the action of brakes,” and he is, of course, perfectly 
free to express his opinion, and to derive all the enjoy- 
ment he can from so doing; it does not alter facts, and 


certain grim pleasure in reading his remarks about an 
opponent whose arguments he appears unable to meet, 
let alone refute. 

Iam, of course, in no way ‘astonished that the mere 
mention of ‘‘auto-vacuum” should produces on Mr, 
Stretton the effect of the proverbial red flag upon a 
bull, but with the important difference that whereas 
bulls usually charge the object of their aversion, Mr. 
Stretton displays even greater agility in running away 
from attack. Let me, however, add that as he has 
thrown down a direct challenge on the relative merits 
of the rapid Westinghouse and auto-vacuum brakes, I 
shall be pleased to accept his gage of battle, and in a 
subsequent letter I shall probably be able to give him 
a reply that will satisfy him. 

It is, of course, depressing to occupy time and space in 
knocking over the dummies which Mr. Stretton sets up, 
and it must be a grievous disillusionment to his admirers 
to see him avoiding the combat, instead of “ going for” 
his opponent’s arguments in a businesslike way. Mr. 
Stretton has now had ample opportunity to reconnoitre 
the enemy’s position, and his next letter will show whether 
he has other than wooden guns behind his ramparts, and 
his ability to use the ammunition he should be able to 
find in his magazine of ‘‘ records extending over 22 years.” 

He has repeatedly profezsed his willingness to do battle 
with me on the subject of continuous brakes, and ‘‘im- 
partial” readers will no doubt think it nearly time for 
him to suit the action to the words. 

I remain, Sir, yours faithfully, 
London, January 19, 1896, NovoyE VREMYA, 





EXCURSION STEAMERS AND THE 
BOARD OF TRADE. 
To THE EpiToR oF ENGINEERING. 

Srr,—I beg to call your attention to a printer’s error 
in your issue of January 17, page 96, middle column, 
58rd line from top. 

Instead of “‘ During the winter of 1892-3 and 1894.5,” 
— should read ‘*‘ During the winter of 1892-3 and 

I am, Sir, yours truly, 
W. Davip ARCHER. 

Ravenswood, Dalmuir, January 19, 1896, 





COMPETITIVE SCHEMES. 
_ To THE Epitor or ENGINEERING. 

Srr,—In your article on ‘‘ Competitive Schemes” the 
question is raised whether they are desirable or nob. 

Competition is the modern shibboleth, and, whether 
for good or for evil, it will bs a tough battle for the man 
that fights against it. 

If there is hardship for the unsuccessful, where is the 
remedy? The young man will buy his experience ; he 
will not burn his fingers afterwards. He will find that 
the product of his brains is all that he has to sell—and it 
is bought for nothing. 

Bat the successful man may not get all that he hoped 
for. That premium of 502. or 1007. to which he was 
looking forward may be merged in his commission, and 
he may have many months to wait, with further hard 
work, before it arrives. 

How pleased some competitors would be if they knew 
how their labours were adjudged! Is the prize always 
given to the drawings with the brightest paint or the 
lowest estimate? Has a coin never fallen on the table to 
help the decision? Let me say, therefore, beware, young 
man, lest your labours are so rewarded ! hearken not to 
the voice of charmers, charming never so wisely ? 
TAURUS, 








BELGIAN Biast-FurNaces.—The number of furnaces in 
blast in Belgium at the commencement of January, 1896, 
was 27, while 16 furnaces were out of blast at the same 
date. The total of 27, representing the number of fur- 
haces in blast at the commencement of January, was 
made up as follows: Charleroi group, 10; Liége group, 
12; Luxembourg, 5; total, 27. The production of pig 
in Belgium last year amounted to 828,510 tons, as com- 
pared with 904,710 tons in 1894, 





Burrgr - Stop Corrisions, — An exceedingly slight 
buffer-stop collision, which occurred at the London 
Bridge Station of the South-Eastern Railway on Novem- 
ber 27, furnishes the occasion for the following remarks 
by Lieut.-Col. Addison: ‘If drivers would make it a 
rule to stop, at least, one carriage-length away from the 
ends of terminal platforms or any obstruction on a 
platform line, and thus give themselves more margin than 
they do under present circumstances, a slight miscalcula- 
tion would not necessarily involve a collision. Injuries 
to several persons are the almost invariable result of even 
the slightest buffer-stop collision, owing to the fact that 
passengers are usually standing up in the act of getting 
out of the carriages or collecting their things.” In the 
present case the train was brought in very carefully, but 
when close to the buffer-stops appeared to get an extra 
impetus from behind. Whether this was due to the 
releasing of a guard’s brake or to the skidding of any 
wheels was not proved. Anyway the driver is saddled 
with the responsibility for the mishap. Technically this 
may be right, but we cannot but think it would have 
been mores satisfactory to have ascertained, if possible, 
the reason of the sudden acceleration, as this is by no 
means the first time that such has occurred, and may be 
from causes entirely beyond the control of the driver. 
We hear pretty soon of buffer-stop collisions, however 
slight, but the number of these must form an infinitesimal 








Dry steam per hour 


Per cent, of total steam used by jackets 11.9 


probably relieves his feelings, whilst I must confess to a 


portion of the total number of terminal platform stops. 
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INDUSTRIAL NOTES. 

In the general summary of the Labour Department 
of the Board of Trade, it is stated that the improve- 
ment previously noted in the state of trade continued 
up to the close of the year. The slight increase in the 
percentage of unemployed members was due either to 
the disputes then existing or to the holidays. But the 
improvementis manifest when compared with the same 
date a year ago. The returns are from 88 trade 
unions, with an aggregate membership of 398,258, of 
whom 19,121, or 4.8 per cent., were unemployed. A 
year ago the percentage was 7.7 per cent. of only 67 
unions, with 367,796 members, and of course these 
were the chief unions of the country. As the number 
of unions making returns increases, so are we better 
able to estimate the average condition of industry over 
a wider area, comprising larger numbers and a greater 
variety of trades. The curve line, which for 10 con- 
secutive months went downwards to a lower level, 
slightly rose in the last month of the year ; it ranged 
from 8 per cent. of unemployed at the end of January 
to 4.8 when the new year dawned upon us. In 64 
unions, with 306,024 members, the total number out of 
work was under 5 percent.; in 42 unions, with 125,159 
members, the total unemployed was under 3 per cent. 
This was a remarkably low level, all things considered. 
In eight unions, with 37,306 members, the number out 
of work was from 5 to 7 per cent. ; in six unions, 
with 3597 members, there were from 7 to 10 per cent. 
out of work ; and in 10 unions, with 51,331 members, 
10 per cent. and over were unemployed. 





In the coalmining districts the average time worked 
was less than in the previous month, but this was 
wholly owing to the holidays. At 882 pits, employing 
256,398 persons, the average time worked was 4.88 
days per week, or approximating to 5 days per week 
the month through. We cannot compare these figures 
with those of a year ago, because in the one case the re- 
turns given in January, 1895, excluded the holiday 
week, whereas those for the present year include 
it. In Durham and Northumberland only about 
1.7 per cent. were unemployed. In east and west 
Scotland, Durham, Cumberland, Lancashire, and 
Cheshire the time worked was 5.22 days per week 
on the average for the month, In South Wales and 
Monmouthshire, Yorkshire, Salop, Worcester, War- 
wick, Derbyshire, Gloucester and Somerset, North- 
umberland, North Wales, and Staffordshire, the | 
average varied from 4.93 days per week to 4.52 days | 
per week, the general average for all these coalfields | 
being 4.72 days per week. The lowest average was | 
confined to Ireland, Notts, and Leicester, where the | 
average was only 4.23 days per week the month 
through. Looking at the state of employment in the 
coalmining districts as a whole, there is little to com- 
plain of, for in five large districts, employing 34.3 per 
cent. of the total number of men, the time worked was 
5.22 days per week; in eight districts, employing 63.1 per 
cent., the time worked was 4.72 days per week ; and in 
two districts, employing only 2.6 per cent., the average 
was 4,23 days per week. Itis a long time since the 
average reached a higher level, taking the country 
through. In Scotland the average was very high, 
5.52 days per week. 

In the ironstone mining districts employment con- 
tinues to be good. At 113 mines, employing 13,432 
men, the average working time for the month, includ- 
ing all the usual holidays, was 5.57 days per week, 
only a trifle under the previous month with no holi- 
days. The high level of time worked in most of the 
ironstone districts during the last year is an encourag- 
ing sign of greater activity in the iron and steel in- 
dustries, lf there is a larger output of ore, there is 
increased work at the furnaces, and all this betokens 
that there is and will be a large demand for the crude 
and finished material. 

In the pig-iron industry the improvement lately re- 
corded has continued, and there seems to be increas- 
ing activity. The number of furnaces in blast owned 
by the 109 ironmasters making the returns was 324, 
being two more than in the previous month, and 15 
more than were in blast at the same date a year ago. 
The number employed at these furnaces was 20,880, or 
208 more than in the previous month, and 903 more 
than at the same time 12 months ago. According to the 
returns of 173 employers in the steel industries, tinplate 
works, puddling furnaces, and rolling miils, there were 
62,316 workpeople employed, being an increase of 2302 
compared with a yearago. From the returns of 37 tin- 
plate manufacturers it appears that only 180 mills were 
In operation, showing a decrease of 16 as compared 
with the month previous, but 11 more than were in 
operation a year ago. The tinplate industries are, 
therefore, slackening, but all other branches show 
increased activity. 








In the engineering industries trade would have 
been fairly good had it not been for the stoppages 
at Belfast and on the Clyde. In all other districts 


| the workpeople continue to be well employed. 


the total percentage of members out of work being 
only 5 per cent., a slight increase over the pre- 
vious month, but an improvement as compared with 
the same date of a twelvemonth ago, when 9.7 per 
cent. were out of work. In the shipbuilding trades 
a large percentage was still unemployed, the ratio 
being 10.5 per cent., compared with 10.2 per cent. in 
the month previous, but far better than a year ago, 
when 16.6 per cent. were idle in the shipbuilding 
centres. Of course the disputes at Belfast and on the 
Clyde have affected the shipbuilding trades. 





The building trades continue to be well employed for 
the time of year. There is always a seasonal decline, 
but this winter it has been but comparatively trifling. 
The total out of work was only 3.8 per cent., an in- 
crease of 1.7 per cent. compared with the month pre- 
vious, but at the same period a year ago there were 
5.7 per cent. out of work. In the woodworking and 
furnishing trades there has been a decline also, but 
only 4.4 per cent. are out of work, compared with 2.9 
per cent. in the previous month, and 6.3 per cent. at 
the same date 12 months ago. These trades usually 
feel the seasonal influences which affect the building 
trades of the country. 


The tailoring trades complain of work being dull in 
most districts, both as regards the bespoke and ready- 
made branches. The mild winter has affected those 
trades, though not very seriously. The boot and 
shoe trades have improved in some of the most im- 
portant districts, but in some other centres trade is 
rather dull. The bespoke branches are reported to be 
the most dull. The leather trades, other than the 
boot and shoe trades, have not been quite so active as 
they were, the unemployed having increased from 2.3 
per cent. to 4.1 per cent., but at the same time a year 
since the proportion was 7.6 per cent,, or nearly double 
that at the present time. 





As regards the textile trades, the reports given 
state that the cotton-spinners have been better em- 
ployed in most districts, but the weaving branches 
have been slack. In the woollen and worsted trades 
In the 
hosiery branches trade is still good, and the silk trades 
are busy in most districts. Information is given with 
respect to the employment of women in the textile 
trades in 447 mills, employing 72,000 women and 
girls, in which it appears that there has been some im- 
provement; in 91 per cent. of the mills full employ- 
ment was given, compared with 87 per cent. in the 
previous month. In 8 per cent. only partial employ- 
ment was given, while the mills employing 1 per cent. 
of the total were closed throughout the whole time. 
The spinning branches were busiest. 





Dock and riverside labour was slacker in the month, 
as is usual at this period of the year. But the falling 
off in London was not great, from 15,165 to 15,042, a 
decrease of 123 only. Trade also slackened off in 
most of the other ports, but employment was fairly 
good, 





The total number of new disputes was 37, one less 
than in the month previous. There are 13 in the 
mining industries, seven in the building trades, five in 
the textile trades, two in the engineering and ship- 
building trades, two in the clothing trades, one in the 
metal trades, and one in connection with dock labour. 
There were 37 disputes unsettled at the close of the 
month, but the total only involved some 7954 work- 
people. In the 13 disputes settled, some 1819 work- 
people were involved. The only really serious dispute 
was that of the engineers at Belfast and on the Clyde. 





The Amalgamated Society of Engineers has 6502 
members on the unemployed list, as against 5875 in 
the last month’s report, being an increase of 627. The 
increase is ascribed to the Christmas and New Year’s 
holidays, rather than to any declension in trade. 
Had it not been for those holidays, and for the strike 
and lock-out, there would have been fewer out of 
work, and fewer on the funds. The total number of 
members is fast approaching to what was for a long 
time the ideal figure of 80,000. Already the society 
can boast of 79,180, or nearly 4000 increase in the 
year 1895, taking into account deaths and exclusions. 
The total number on the funds is as follows: Donation 
benefit, 6502; sick benefit, 1832; on superannuation 
allowance, 2694; total 11,028. There are besides 299 
on donation benefit otherwise than the above, 25 on 
sick benefit, and 280 on trade protection benefit, or a 
total in receipt of benefit of 11,622. The Belfast 
dispute and Clyde lock-out are reported upon at some 
length, and the difference in the terms demanded and 
those offered is given in a form similar to that pub- 
lished in EncGINeERING in ‘Industrial Notes” in 
December last. As the matter is of importance, the 





employment has been more than moderately good, 


official statement, here produced, is as follows : 
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It will be seen that the real difference is but slight. 





The Boilermakers’ and Iron Ship Builders’ Society 
states in the month’s report ‘‘ that the trade prospects 
for this year continue to improve, and to improve 
steadily and satisfactorily.” The reports from the 
several districts state ‘‘ that shipbuilding, bridge-build- 
ing, locomotive construction, and marine and land 
boiler works are all more or less characterised by 
activity. There is an all-round feeling that an up- 
ward movement has set in.” The wish is expressed 
that it will continue, and benefit alike employers and 
workmen, Regret is expressed at the continuance of 
the strife at Belfast and on the Clyde, which dispute 
has largely increased the number of men on donation 
benefit, such men being thrown on the funds by the 
stoppage of the works. The total number on the funds 
was 6802, as against 6601 in the previous month. Of 
the total, 5101 were out of employment, 1251 on sick 
benefit, and 450 on superannuation ; the sole increase 
was by an augmentation of the unemployed. The pro- 
portion out of work was 13 per cent., as against 12.4 
per cent. last month ; but with the close of the before- 
mentioned strike it is expected that the number of 
men out of work will be very considerably reduced. 
The outgoing expenses of the union are at the rate 
of 1906/. per week. The time for nomination of can- 
didates for the office of general secretary having 
expired, it was found that there was no candidate in 
opposition to Mr. R. Knight, J.P., who has so long 
and efficiently discharged the duties of that office. 
He has held office for over 25 years. When he 
took it the society had been in existence for 36 
years ; it had 94 branches and 7000 members, but 
no funds. Now it has 257 branches, 40,000 members, 
and 154,000/. of capital, Not a bad record. But 
more, Mr. Knight not only has the confidence of the 
members of the union, he has the confidence of the 
employers, a very rare combination, but one which 
will alike benefit employers and employed. 


The reports from the Lancashire districts indicate 
that the condition of the engineering trades is more 
and more reassuring with the advent of the new 
year. It appears that there is a steadily increasing 
activity generally throughout the engineering indus- 
tries of the various districts, All the leading depart- 
ments in most establishments are well supplied with 
work, and in some instances there is quite a pressure 
of orders coming in. The cotton machinists are all 
fullof work, and have been for a considerable time 
past. Machine tool makers are generally well supplied 
with orders. Stationary engine builders are kept very 
busy. Boilermakers are also now mostly well engaged, 
and locomotive builders have generally secured suffi- 
cient orders to keep them going for some time to come, 
while a good deal of such work has gone to Scotland. 
It also appears that marine engineering is looking up 
on the Liverpool side of the Mersey, and a good run 
of work is anticipated, 


In the Wolverhampton district the complications 
with America and in South Africa have tended to 
steady down business. Export houses have been 
cautious in giving out contracts in view of possible 
difficulties. These difficulties having considerably 
abated, there is no reason forany great delay in placing 
orders. The recent decision at the quarterly meetings 
to adhere to current prices tended also to keep busi- 
ness quiet. But the business prospects are good. 
There is a steady demand for all classes of iron for 
home consumption, and for roofing sheets, galvanised 
iron, rods, and tube strip for the Australian, Indian, and 
other markets. Some heavy forward contracts are on 
offer for medium iron at a reduction of 10 per cent. off 
quoted prices, but makers prefer to wait. The engi- 
neering and cognate branches have fully maintained 
the improvement in the district and adjacent districts, 
except South Shropshire. Heavy iron founders, hy- 
draulic and electrical engineers have been busy, working 
overtime at some firms. Moulders are fully occupied. 





In the Birmingham district the iron trade has 
quietened down alittle, but manufacturers are well off 





for work, and do not care to entertain any offers ex- 
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cept at full prices. In some cases concessions are 
suggested to tempt business, but only in certain cases. 
Trade on the whole is regarded as fairly healthy, and 
the outlook satisfactory, especially in view of recent 
complications. The engineering branches of trade are 
reported to be good; in many instances overtime is 
being worked, Few men are reported to be idle, 
even at this unusually slack time. 





After a struggle of 10 weeks—-indeed, of nearly 11 
weeks—the engineers on the Clyde have agreed to 
terms by a large majority. Lord James has been in- 
defatigable in his efforts to keep the two parties in 
touch, and to render all the assistance in his power to 
arrange the difficulties and bring about a settlement. 
The terms arranged at the conference last week give 
an advance of 4d. per hour to all those whose wages 
are less than 7d. per hour, and }d. per hour advance to 
those earning 7d. an hour and over. These terms to be 
operative for six months from December 11] last, with one 
month’s notice for any further increase from and after 
that date. A ballot of the men was immediately taken, 
with the result that in Glasgow the terms were accepted 
by 1497 against 430, and at Greenock by 432 against 35. 
The terms agreed upon for Belfast were ls. per week 
advance, to take effect immediately, with similar 
terms as to notice in case of a demand for any further 
advance. The Belfast men rejected the terms by 644 
to 147 in favour. It was, however, officially stated at 
the offices of the Amalgamated Society of Engineers 
on Wednesday, by Mr. John Anderson, the secretary 
of the society, that the shipbuilding dispute in Belfast 
and on the Clyde was finally settled. The executive 
council, after further negotiations with Lord James of 
Hereford, had decided to close the strike and order 
the men back to work. A member of the executive 
council was despatched to Belfast to lay this decision 
before the men there. Inthe meantime, it has been 
left with Lord James to arrange with the employers 
as to the earliest date upon which the men may resume 
work. At the time of going to press it is believed the 
men will start work to-day. 

Rumours are flying about as to a possible lock-out 
on the north-east coast on the overtime question. It 
does not appear, however, that matters are in any 
acute stage, nor even tending that way at present. 
The question has been mooted, and a demand has been 
made, with a counter-offer by the employers. But to 
describe the situation as ‘‘ the lock-out extending to 
England ” is altogether premature, nor is the state- 
ment conformaole to the tacts. It is to be hoped that 
the overtime question will be calmly discussed, and 
some arrangement made which will solve the difficulty, 
or at least prevent a strike and lock-out. 





The master builders of London have suggested a 
reference of certain matters to Lord James for arbitra- 
tion. The two points named narrow down the ques- 
tion to whether the strike at Messrs. Mowlem’s shall 
be abandoned, and whether the bricklayers shall con- 
sent to work peaceably with non-union men. These 
points leave all the other matters out of the question. 
Tt is hardly likely that the building trades will con- 
sent to so narrow an issue. The chances, therefore, 
are that the men will refuse. 





Tuer BERRENBERG-CHAPLIN VACUUM Pumps: ERRATOM. 
—We regret that, by an oversight, the name of one of the 
inventors of this plant, described on page 98 of our last 


issue, was given as “‘ Berringer ” instead of Berrenberg. 





Tuk Loca GovERNMENT ANNUAL AND OFFICIAL 
Direcrory.—From the offices of the Local Government 
Journal, Dorset House, Dorset-street, Fleet-street, E.C., 
we have received a well-bound diary with a directory of 
all associated with the administration of the Local 
Government Act of 1893, and with it a copy of the fifth 
edition of their abstract of the c'auses of this Act. The 
first part of the directory is confined to London, the 
names being given of members of all the vestries, boards 
of guardians, &c., constituted to govern London. The 
names of the town clerks, medical officers, and surveyor 
or engineer of each municipal corporation in England and 
Wales, county councils, country unions, urban district 
councils, rural district councils, &c., are also published. 
Price 1s. 6d. 





A Recorp or SxHIPsurtpinc AND Martnk Work.— 
There has just been issued by Messrs. Effingham Wilson 
and Co., Royal Exchange, London, and by the proprie- 
tors of the Glasgow Herald, Glasgow, a very complete 
record of shipbuilding and marine work of the world, 
which originally appeared in the columns of the well- 
known Scotch newspaper already named. The names, 
tonnage, power, &c., of vessels built during the past year 
by every firm in the kingdom, and by the leading firms on 
the Continent and in America, are given, with notes of the 
output in previous years. There is also a review of the 
leading trades in Scotland, and a general notice of the 
industries of such centres as Manchester, Sheftield, Staf- 
fordshire, Liverpool, &c. As to the prospects, a very 
satisfactory view is taken. The record is very compre- 
hensive, and the usual accuracy of the Herald is surety 


TRIAL OF COMPOUND ENGINES. 


Trial of a Pair of Beam Engines with Steam-Jacketed 
Cylinders Working Compound, 
By Micuagt LonGRIDsE, 

THE difficulties which in many cases attend the intro 
duction of the third cylinder required for ‘‘ triple ex- 
pansion” decided the writer some time ago to try the 
experiment of using a high pressure in two cylinders only, 
shoald a suitable opportunity occur. At the end of 1893 
he was asked to advise upon the renovation of the motive 
power of a large flour mill. This mill consisted of two 
separate plants : the No. 1, requiring from 400 to 450 indi- 
cated horse-power, was driven by a pair of McNaughted 
beam engines, with cylinders 324 in. and 35 in. diameter 
by 2 ft. 6in. and 5 ft. stroke, running 33 revolutions per 
minute; the No. 2, requiring from 200 to 250 indicated 
horse-power, was driven by a pair of similar beam engines. 

The steam was supplied by six Lancashire boilers 7 ft. 
diameter by 28 ft. long, working at 60 1b. per square inch. 
For reasons which it is unnecessary to recite, the writer 


Tuesday I¢'* May. 1895. 
wane: A as 


gt 
















[ t+ o|— -iInjo 
5 mr) ag |Di— |o 
[A a8 3/58 
lol al -|¥ alo 
| Bg) | 5| 3 
| = i 












6 


0 2 -3 “4 ‘§ 
(3826 A) Fraction of Stroke 


engines, and to determine how they could be altered to 
work satisfactorily with the high pressure which it was 
intended to provide for a new triple marine engine which 
was to be put down to drive the No. 1 mill. Here 
evidently was the opportunity desired, a case in which 
high pressure was available, and the smallness of the 
power might well be held to justify the use of two 
cylinders in preference to four, or even the less symmetri- 
cal arrangement of three. 

Accordingly the two 324-in. McNaught cylinders were 
removed altogether, and the two 35-in. condensing cylin- 
ders replaced by two new cylinders, one 17 in., the other 
34 in. indiameter. Both were jacketed. The liners were 
ribbed on the outside to increase the heat-absorbing 
surface, and the figures given in lines 15 and 17 of Table I. 
include ¢éhe surface exposed by these ribs to the steam in 
the jacket. The covers and bottoms were also jacketed. 
Internally the jacketed surfaces were practically co- 
extensive with those bounding the spaces swept out by the 
pistons, except as regards the pistons themselves, which 
were not jacketed. Between the two cylinders was a re- 
ceiver heated by a copper coil. Steam from the main steam 
pipe passes through the jackets in series carrying water 
of condensation with it, the jacket of the condensing 
cylinder being drained by a trap. There is also an air tap 
at the highest point of each jacket and a drain-cock at 
the lowest. The valves are Corliss. The valve-boxes 
were cast with the cylinders, but the pipes connecting the 
top and bottom steam valve-boxes, and the top and 
bottom exhaust valve-boxes, are separate castings. The 
greatest care was taken to reduce both clearance spaces 
and surfaces to a minimum. The surface condenser 
belonging to the old engines was retained after having 
been repaired. It contained 1457 square feet of surface 
in 1237 brass tubes 6 ft. long and ? in. in external dia- 
meter. The cooling water enters at the bottom at one 
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end, passes through the lower tubes and returns through 


was required to retain this last-mentioned pair of beam | 


vertical single-acting, with bucket 17 in. in diameter by 
2 ft. 6 in. stroke, worked direct from the beam of the 
high-pressure engine. The circulating pump, which is of 
the vertical double-acting type, 8 in. in diameter by 2 ft. 
6 in. stroke, is worked direct from the beam of the con- 
densing engine. 

The six old boilers were replaced by two new ones 28 ft. 
long by 8 ft. in diameter, and a Green’s economiser of 192 
pipes. One only of these boilers was in use during the 
trial, the second boiler and the economiser standing idle. 
The manhole doors of this boiler were removed, and a 
joint in the blow-off pipes of both economiser and boilers 
broken, so thab any leakage past the junction valve or 
feed check valve of the empty boiler, the check valve 
of the economiser, or the blow-off tap of the working 
boiler could be detected. The only valve in the pipe con- 
nections which could not be tested for tightness was a 
valve which cut off the feed pipe from a water tank on 
the roof of the mill. This valve was new and had never 
been used ; after the trials, however, one of the com- 
pany’s inspectors was able to examine and test it, when 
it was found to be absolutely tight. Had there been any 
leakage, it would have been from the feed pipe to the 
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tank, not from the tank to the feed pipe. The boiler was 
connected to the engine by 29 ft. of Sin. and 67 ft. of 
6in. cast-iron piping covered with composition and 
properly drained. The piston and valves of the non-con- 
densing cylinder and the piston and steam valves of the 
condensing cylinder were tested before the trials, and 
were fairly tight. The exhaust valves of the larger 
cylinder could not be tested without breaking a joint in 
the eduction pipe, but they would most probably ba 
tight, as they were nearly new and had not been sub- 
jected to high temperature or high pressure. The jackets 
were quite tight, 

The principal observations and results are given in the 
following Table and in the diagrams Figs. 1 to 10: 





the upper ones, escaping at the top. The air pump is 





TABLE I, 
Tues- Wednes- 
1. Date of trial { day, day, 
May 14. May 15. 
2. Duration... hrs. _ 7.23 8.28 
3. Conditions " a ces ... Jackets in use. 
4. Diameter of high-pressure cylinder 
mn. 17 17 
5. Pm low 7 ap Oe 34 
6. ne piston-rods ms 4 a 
7. Stroke of pistons ts a ae OO 5.0 
8. Displacement of high-pressure piston 
per stroke : oe cub. ft. 7.663 7.633 
9. Clearance volume, mean of both ends 
cub. ft. 0.264 0.264 
10. Displacement of low-pressure piston 
perstroke... os cub. ft. 31.307 31.307 
11. Clearance volume, mean of both ends 
cub, ft. 0.845 0.845 
12, Capacity of receiver ... a » so 21.9 
13. Clearance surface in high-pressure 
cylinder, mean of bothends sq.ft. 7.31 7.31 
14. Clearance surface in low-pressure cy- 
linder, mean of both ends sq.ft. 20.8 20.8 
15. Jacketed surface in barrel of high- 
_ pressure cylinder ... §q. ft. 22.5 22.5 
16. Surface in ends of high-pressure cy- 
linder, mean of both ends... sq.ft. 1.4 1.4 
17. Jacketed surfacs in barrel of low- 
pressure cylinder sq. fo, 40.0 
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18. Surface in ends of low-pressure cy- 


linder, mean of both ends sq. ft. 5.9 


5. 
19. Jacketed surface in receiver re 67 67 


20. Cooling surface in condenser 


% 1457 =—:1457 


21. Displacement of air pump per revo- 


lution of engine ... cub. ft. 3.94 3 94 


22. Displacement of circulating pump 





3. Steam pressure in engine-house 
1b, per sq. in. 134.95 132.7 
. Atmospheric pressura st 1477 =:14.7 
Vacuum gauge es + 1434 14.15 
. Steam pressure in jackets of high- 
pressure cylinder... lb. per sq. in. 134.9 1327 
. Temperature of boiler steam deg. F. 358 358 
. Temperature of air pump discharge 
water ane S35 deg. F. 71 74 
. Revolutions per minute s » 3406 33.96 
. Condensed steam discharged by air 
pump per hour 526 =~ lb, 2448 2497 
Condensed steam discharged from 
jacket drains per hour... Ib. 325 339 


. Steam used per 


boiler ... on ae ce si 2976 
- Quality of steam supplied . Dry saturated 
. Indicated horse-power... aa ... 2113 22L1 
. Steam through cylinders per indi- 

cated horse-power per hour Ib, 11.59 11.29 






































per revolution of engine cub. ft. 1.75 1.75 
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37. Steam through jackets per indicated 

horse-power per hour as ee ee 1.53 
38. Feed per indicated horse-power per 

hour reckoned from condensed 












































_ Steam discharged by engines Ib, 13.13 12.82 
39. Feed per indicated horse-power 
reckoned from water evaporated 
in boiler ae ae Me * 13 46 
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Lbs. per sq. inch 


=F 


0 
(3226. F) 


40. Duration of admission, high-pressure 
cylinder, fraction of stroke : 
41. Duration of compression, high-pres- 
sure cylinder, fraction of stroke... 0.07 0.07 
42. Duration of admission, low-pressure 


0.165 0,18 


cylinder, fraction of stroke . 0.86 0.36 
43. Duration of compression, low-pres- 

sure cylinder, fraction of stroke... 0.05 0.05 
44, Total real ratio of expansion... 20.14 19.57 


45, Mean effective pressure referred to 
low-pressure cylinder eet sed 
46. Heat used by engines per indicated 
horge- power per minute, reckoned 
from feed temperature w. 252.6 
47. Assuming jacket water to have been 
turned into hot-well at temperature 
of boiler steam, then heat used per 
indicated horse-power per minute 
would have been. th. units 245.2 
48. Range of temperature in high-pres- 
sure cylinder... deg. F, 112 117 
49, Range of temperature in low-pressure 
cylinder ee deg. F. 145 138 


2272 23.85 


245.4 


238.3 








50. Horse-power per pound mean effec- 


tive presssure on high - pressure 

piston ... ae Fe aaa a ae 2 28 
51. Horse-power per pound mean effec- 

tive pressure on low-pressure 

piston Ph aan % a. ae 9.28 

Line 1.—On the 14th the trial lasted from 11.2 a.m. to 
6.16 p.m., and on the 15th from 9.20 a.m. to 5.37 p.m. 
There were no stoppages for meal hours, as the engines 
acd continuously from Monday morning till Saturday 
night. 

Lines 4-7.—The dimensions of the cylinders were taken 
from the specification and drawings, and are said by the 
makers to be the actual dimensions. 

Lines 8-22.—The figures were calculated from the draw- 
ings of the cylinders, with the exception of those in lines 
12 and 19, which were furnished by the makers, and in 
line 20, which were ascertained by measurement. 

Lines 24 and 25.—It may be mentioned that the con- 
densers are but a few feet above sea level. 

Line 26.—There being no means of measuring the pres- 
sure in the jackets, it has been assumed that it was 
approximately the same as in the steam pipe with which 
they were in communication. The inlets to the jackets 
were 1 in. bore, 

Line 29.—The number of revolutions was recorded by 
an engine counter. 

Line 30.—The steam supplied to the cylinders was 
ascertained by measuring the discharge from the surface 
condenser. This discharge ran from the hotwell into a 
cask, from which ib was pumped by hand into the measur- 
ing tanks, which were two cylindrical iron vessels 2 fb. in 
diameter and 4 ft, high, provided with glass water gauges 
and brass scales. These vessels were calibrated first by 
the maker and afterwards by the writer’s assistant, Mr. 
J. Taylor. From the measuring tanks the water was 
discharged into an iron tank 8 ft. long by 8 ft. 6 in. wide, 
to the bottom of which the suction pipe of the feed pump 
was connected. This tank, which may be called the feed 
tank, was provided with a perforated false bottom about 
2 in. above the real bottom, which afforded an easy means 
of equalising the water level in the tank at the beginning 
and end of the trial, as the exact moment when this level 
fell below the false bottom and air began to be drawn 
through the perforations was easily noted. The discharge 
from the steam jacket was weighed, and that from the 
steam pipes measured and thrown away. To make up the 
quantity thus run to waste, as well as the small leakages 
at the safety valves of the boiler, at the valve spindle 

lands and feed pump gland, as well as the imperceptible 
eakage which always occurs, a certain quantity of supple- 
mentary feed was required to maintain the water level in 
the boiler. This was obtained from the lower main, and 
poured into the feed tank. The quantity so supplied was 
not ascertained on the 14th, as the boiler was supplying 
steam for a small engine, and for some manufacturing 
process in the mill. But on the 15th this work was 
stopped, and the boiler used for the main engine only. 








On this ‘day the supplementary feed was measured in a 





narrow-necked can holding 521b., and poured as before 
into the feed tank. The following account shows what 
became of it: 


Weight of supplementary feed 3800 Ib, 
Accounted for : . 
Drainage from steam pipes ... 952 lb. 
‘i » jackets vee 2000 55 
3759 ,, 
Deduct water evaporated from 
boiler and not replaced, as 
caiculated from difference of 
level in gauge glass at begin- 
ning and end of trial ee 1120,, 2639,, 
Unaccounted for 1161 ,, 


which divided by 8.28 hours is equal to 140 1b. per hour, 
or nearly 5 per cent. of the total feed. Some of this 
escaped at the safety valves, a very little at the blow-off 
cock, a very little more at the valve spindle glands, a 
little at the feed-pump gland ; the remainder must remain 
unaccounted for. 

The steam consumption calculated from the air pump 
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and jacket discharges was 2773lb. per hour on the 14th, 
and 2836 1b. on the 15th, while the same quantity calcu- 
lated from the feed water on the latter date was 2976 lb. 
It is much to be regretted that the circulating discharge 
water could not be measured, but local conditions rendered 
such a measurement impossible. 

Line 34.—The steam pipe was laid with a continuous 
fall from the boiler to the engine-house. Near the boiler 
there was a well pipe, with a drain. Close to the high- 
pressure cylinder there was a cylindrical separator 15 in. 
internal diameter and about 4 ft. 8 in, high, drained by a 
trap. The steam pipe from the boiler, 6 in. bore, entered 
the separator through the top, so that the water entrained 
with the steam was discharged vertically downwards with 
a mean velocity of about 11 ft. per second. The steam 
pipe to the cylinder, also 6 in. bore, rose vertically from 
the top of the separator. Thus before the water could be 
carried into the cylinder, it would be necessary that each 
particle should have its downward velocity of 11 ft. per 
second arrested, and an upward velocity of 11 ft. per 
second communicated to it. The only force available for 
doing this work would be the friction of the current of 
steam in the separator. We do not know either the co- 
efficient of friction, the relative weights and volumes of 
the globules of water, or the velocity of the current, but 
we do know that in the Carpenter separator, which is 
similar in principle, separation is almost completely 
effected when the volume of steam passing per minute 
divided by the sectional area of the separator does not 
exceed 3} ft. per second.* In the present case the value 
of this quotient was only 1.7 ft. per second. Hence it 
may be safely assumed that the steam left the evaporator 
free from water. 

Line 35.—The power was calculated from indicator dia- 
grams taken half-hourly with Crosby indicators by the 
writer and Mr. J. Taylor. The springs used were tested 
cold by dead weights in a machine belonging to the com- 
pany, specially designed for the purpose. That used for 
the high-pressure cylinder was found to be 1.45 per cent. 
too strong in compression, and that used for the low-pres- 
sure 0.5 per cent. too strong in extension. They were, 
therefore, considered to be correct when hot. In each 
case the indicator was attached to a two-way cock, 
coupled to the cylinder ends by well-protected pipes. No 
other arrangement could be made. If there were any 
error arising from condensation or friction in the pipes, 
which, judging from the form of the diagrams, does not 
seem likely, it would be in the direction of reducing rather 
than augmenting the horse-power. The cords used for 
connecting the indicator barrels to the radius rods of the 
engines were old and well-tried servants, and bearing in 
mind the slow speed of the engines and the light tension 
which is allowed on the barrel springs of the indicators, 
it is not likely that they stretched much. From the 
diagrams so taken, the mean diagrams, Figs. 1 to 4, 
were prepared in the usual way, and from them the com- 
bined diagrams, Figs. 5 and 6, ‘were set out. The pres- 
aures marked on the mean diagrams have been used in the 
calculation. They were, of course, obtained by the method 
of ordinates. The original cards were also measured by 
the planimeter as a check. 

Limits of Error.—Measurcment of Air Pump Discharge. 
—The water level in the measuring tanks could be read 
easily to within 4 in. The quantity of water drawn from 
the tanks was always 600 lb., corresponding to a fall of 
36} in. in the level of the water in the gauge glass. An 
error of 4 in. in the reading of this level would, therefore, 
correspond to an error of 0.3 per cent. in the measurement 
of the discharge. The area of the feed tank being 28 
square feet, a layer of water } in. thick would weigh 
about 35 1b. But having regard to the ease with which 
the moment when the water level reached the perforated 
false bottom of the tank could be noted, it seems hardly 
possible that a mistake of even 35 lb. could be made. If, 
however, it were made in the same sense both at the 
beginning and end of each trial, it would only amount to 
an error of 0.25 per cent. of the discharge. 

Measurement of Jacket Discharge.—The spring balance 
on which the buckets in which the discharge from the 
steam trap were weighed could hardly be relied upon to 
indicate differences less than 4 lb., and considering the 
situation in which the measurements were made—a hot 
corner below the engine-room floor lighted by a primitive 
oil lamp—it is quite likely that errors of 1 1b. were some- 
times made in weighing. But as there would be almost 
as great a probability of underestimating as of overesti- 
mating, the chances are that the error in the measurement 
of the jacket discharge was very small. A mistake of 
1]b. in the same sense at each weighing would only 
amount to an error of about 3 per cent., since the weight of 
9g in each bucket was generally between 26 lb. and 
29 Ib. 

Leakages of Steam.—The only visible leakages about the 
engines were at some of the valve spindles, These passed 
through long sleeves without stufting-boxes, and could not 
bs made absolutely tight. The leakage could not be mea- 
sured, but as far as could be judged by the eye, it was not 
nearly enough to have any appreciable effect upon the 
consumption of steam as measured by the discharge from 
the hotwell. On the whole, therefcre, it seems probable 
that the figures given in line 32 of Table I. are within 1 per 
cent. of the actual consumption. 

Supplementary Feed Unaccounted for.—This, as will be 
seen by comparing the figures for May 15 in lines 32 and 
33 of Table f amounted to no less than 140 1b. per hour, 
or 1161 1b. for the 8.28 hours occupied by the trial. It is 
“seg ma that half of the missing quantity may be accounted 

or by errors in estimating the quantity of water in the 
boiler at the beginning and end of the trial, for an error 
of jin, in the reading of the water gauge would be equi- 








* See Minutes of Proceedings, Mechanical Engineers, 
July, 1895, page 51, 





valent to an error of 2601b. in the contents of the boiler, 
and this error may have been made in opposite senses at 
the beginning and end of the trial; but, if possible, such 
a combination of errors seems very improbable, and we 
are forced to the conclusion that there must have been a 
good deal of imperceptible leakage besides the known 
but unmeasured leakages from safety valves, &c., which 
have already been referred to. This is a point which 
should be borne in mind when comparing the rates of 
consumption given in line 38 with the recorded perform- 
ances of other engines where the feed water and not the 
air pump discharge is the basis of calculation. 

Indicator Diagrams.—If the diagrams were incorrect, 
they undervalued work done. Both the method of coup- 
ling the indicator cocks to the cylinder ends by pipes, 
and the stretching of the cords if it occurred, would con- 
tribute to this result. 

Looking, however, to the shapes of the diagrams and 
to the vacuum shown by them, it is difficult to believe 
that the actual pressures differed materially from those 
recorded by the indicators. There is also no doubt some 
slight error introduced in measuring the diagrams, the 
mean effective pressures on the high and low pressure 
pistons given by the planimeter measurements being 
45.06 lb. and 11.87 lb. on the 14th and 47.12 lb. and 
12.56 lb. on the 15th, as against 44.59 1b. and 11.79 lb. 
and 46.40 lb. and 12.47 lb. shown by the mean diagrame. 
The horse-powers corresponding to the former figures are 
213 5 and 223.9 indicated horse-power, and if they be taken 
as correct in preference to the figures derived from the 
mean diagrams, the rates of consumption will be 12.92 lb. 
and 12.67 lb. per indicated horse-power per hour. 

Remarks upon the Result of the Trial.— Whether the rate 
of consumption calculated from the air pump discharge 
or from the feed to the boilers be taken as the measure 
of economy, the use of two cylinders in preference to three 
or four would seem to be justified in this particular case. 
The economical results, though not quite equal to some 
which are reported from other countries, are not far 
behind. The conditions under which they have been 
obtained are the following: 

Complete and efficient jacketing combined with fairly 
long periodic time. 

Small extent of clearance surface. 

High ratio of expansion. 

Low back pressure. 

The utility of the jackets is beautifully illustrated by 
the diagrams, Figs. 7 to 10, which show the percentages 
of steam present in the cylinders duringexpansion. They 
proved that condensation ceased, or rather that evapora- 
tion began to exceed condensation, as soon as (and possibly 
to some slight extent before) expansion began, and that 
during the period of expansion sufficient heat was sup- 
plied by the cylinder metal to reduce the quantities of 
water present at the end of the stroke to comparatively 
small proportions. The following Table shows these pro- 
portions : 


Percentage of Water Present in Cylinders. 


14th. 15th. 

High- Low- High- _Low- 
Pressure Pressure Pressure Pressure 
Cylinder. Cylinder. Cylinder. Cylinder. 
Per Cent. Per Cent. Per Cent. Per Cent. 

31 23 25 22 


16 11 12 


That so large a proportion of the water formed during 
admission should have been evaporated during the expan- 
sion instead of during the exhaust is probably due, in a 
great measure, to the comparatively long time allowed for 
the expansion. Had this time been shorter, the evapora- 
tion would probably have been less, and the quantity of 
water remaining to be evaporated on the opening of the 
exhaust port greater. There is no reason, however, for 
supposing that the initial condensation would have been 
lese, but rather the contrary. Indeed, it seems doubtful 
whether jacketing can be of much benefit where the 
periodic time is short, or, in other words, where the 
number of revolutions made per minute is large. 

The second condition favourable to economy is the 
small extent of the clearances and of the clearance sur- 
faces. It seems fair to assume that initial condensation 
under like conditions, 7.c., condensation upon the clearance 
surfaces, including, of course, the piston, must be propor- 
tional to those surfaces. Hence the great importance of 
reducing these surfaces to a minimum, and this is espe- 
cially necessary where an early cut-off is intended, because 
the initial condensation then bearsa very large proportion 
to the total condensation during admission. Indeed, it 
might almost be said that initial condensation defined as 
above is the dominant determinant of economy, for it is a 
matter of experience that even in unjacketed long-stroke 
engines the preponderance of evaporation over condensa- 
tion is seldom delayed long after expansion has com- 
menced. In view of the great importance which clearance 
surface is assuming in the experimental study of the 
steam engine, it may not be out of place to give the fol- 
lowing figures deduced from the second column in 
Table I. : 


At cut-off 


», end of stroke 13 


High Low 
Pressure. Pressure, 
1, Clearance surface + piston 
displacement... .. 0.96 eq. ft. 0.66 sq. fo. 
2. Surface exposed to cut-off 
+ piston displacement... 154 ,, 121 
3. Clearance volume per cent, 
of piston displacement... 3.45 2.7 
4. Weight of steam admitted 
per stroke... 7” = 613 -613 
5. Number of expansions 6.25 3.3 
6. Line 1 ~ line 4 119 51.1 
2+ 19.27 61.2 


> es ” 





Lastly, the high ratio of expansion and the low back- 
pressure on the larger piston may be noticed. 

Tt is doubtful whether it would be advisable to adopt so 
high a ratio of expansion in all cases. An early cut-off 
entails large cylinders and heavy parts, both leading to 
considerable waste of power, the one by enlarging the 
area upon which back-prersure acts, an d the other by 
increasing friction. 

In the present case, however, the size of the condenser 
and the supply of cold water were sufficient to insure a 
very low back-pressure, while the weights of the moving 
parts could not be reduced without replacing the engines 
altcgether. The cylinders were, therefore, made as large 
as the strength of the parts permitted. 





INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Inaugural Address,* by Dr. JoHN Hopkinson, M.A., 
F.R.S., President. 


WHEN it was suddenly proposed to me that I should a 
second time be your President, I felt considerable reluc- 
tance to accept the duty. This reluctance arose from two 
causes. Of the first I am ashamed—pure laziness—and 
of it the less I say the better. The second was a bond-fide 
doubt as to whether I was specially suitable for the post. 
But it soon struck me that that was a matter for which 
those who proposed me were responsible, and not I who 
accepted, but had not sought the office. But, if I felt a 
temporary reluctance, do not suppose that I for a moment 
failed to appreciate the honour which had been done me. 
To be called by his fellow professional men to fill the 
chair which has been occupied by men of such distinction 
as Kelvin, Siemens, Abel, Crookes, not to mention others, 
is an honour of which any one may confess himeelf proud. 
After once having occupied this chair, to be called to it 
a second time is a greater honour, for it shows that one’s 
efforts, however imperfect, have been generously ap- 
preciated by those for whom they were made. I thank 
you for the honour, and assure you I will do my best to 
verify, if I can, the judgment of those who proposed and 
you who elected me, rather than my own misgivings. 

The century which is now just drawing toa close has 
been a time remarkable above all other times for the 
extraordinary development of our knowledge of the 
physical sciences, and in particular of experimental 
physics and chemistry, and for the extent of the practical 
application of this knowledge to useful purposes. The 
century has seen the discovery of the mechanical nature 
of heat, of the spectroscope, and of the whole of the 
science of organic chemistry; it has seen the enormous 
development of the application of the steam engine, the 
construction of our railway system, and the supersession 
of sailing vessels by steamboats, But perhaps the most 
remarkable illustration of this development is to be found 
in the science, and its application, with which this 
Institution has to deal. Consider what was known of 
the sciences of electricity and magnetism at the end of 
the last century. The two sciences were then quite 
unconnected. In magnetism the properties of permanent 
magnets were known—that is to say, it was known that 
steel needles could be rendered maguetic by rubbing with a 
loadstone, and that when so rendered magnetic they would 
tend to remain in that condition ; it was known that if a 
magnet were broken in parts that each part would exhibit 
north and south poles like the magnet from which it was 
broken ; it was also known that the earth exhibited pro- 
perties of magnetism, inasmuch as a magnetic needle free 
to move would point, on the whole, to the north; broadly 
speaking, what we know to-day about —— magnets 
was known, and that was about all. The practical appli- 
cations were limited to the use of a magnetic needle in 
the mariner’s compass. The knowledge of electricity was 
confined to what is now known as electrostatics. That 
certain bodies when rubbed exhibited peculiar properties, 
attracting and repelling each other, had long been ob- 
served; and the facts expressed by the hypothesis of 
positive and negative electricity were known—namely, 
that two pieces of amber which el been rubbed repelled 
each other, two pieces of glass which had been rubbed 
repelled each other, but a piece of rubbed glass and a 
piece of rubbed amber attracted each other. In a general 
way the properties of conductors, as distinguished from 
insulators, were also known in their relation to charges of 
frictional electricity. Cavendish had made elaborate in- 
vestigations into the capacity of condensers, the condensers 
being usually of glass, and being charged by the old- 
fashioned frictional means. Franklin had proved the 
identity of the cause of lightning with the cause of 
the sparks produced by frictional electricity. Just 100 
years ago Galvani had made his celebrated experiments 
showing that the muscles of the limb of a frog were dis- 
turbed by contact with a piece of copper and a piece of 
zinc which touched each other; and that was the only 
fact which up to that time had ever been observed in the 
enormous group of facts which now constitute our know- 
ledge of the production of electricity by chemical action. 
Shortly stated, that was the extent of our theoretical and 
experimental knowledge of electricity. The practical 
applications of this knowledge were almost nil. I can 
recall nothing excepting the provision of lightning con- 
ductors as a protection to buildings. 

It is worth insisting that the additions to our know- 
ledge of the properties of permanent magnets and of fric- 
tional electricity during the century have not been of 
great importance, and the practical applications of these 
limited branches of knowledge have been few. If one is 
asked what uses can be made of our knowledge of fric- 
tional electricity apart from the phenomena of currents, 
it is hard to name anything of importance. In like 
manner, in regard to our knowledge of permanent 
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magnets, it may almost be said that the advances in 
practical applications have been confined to improvements 
in the use of the mariner’s compass, which, most im- 
portant although they are, have had comparatively little 
share in the changes in our conditions which the last 
hundred years have witnessed. Almost everything in the 
way of practical applications of electrical science has been 
the outcome of subsequent discoveries—the voltaic cell, 
discovered by Volta in the year 1800; Davy’s discoveries 
in electrolysis; Oersted’s discovery of the action of 
currents upon magnets; Amrpére’s discoveries of the me- 
chanical action of currents upon currents; and Faraday’s 
discoveries in electro-magnetism ; not to mention the names 
of eminent men still living. Now the remarkable thing is 
that none of these phenomena had ever been witnessed 
by mortal man. It was not that they were con- 
stantly occurring around us, and that the explana- 
tion had not been seen; it is the fact that the 
phenomena had never been experienced. It would seem 
that the phenomena of electric currents as Volta dis- 
covered them do not occur in nature on any substantial 
scale. Electro-magnets may be regarded as purely a 
creation of the human mind; so far as we know at present, 
no example of an electro-magnet is found in the natural 
world. The great currents produced by theaction of electro- 
magnets have, as far as we know, no counterpart in nature 
—not only no counterpart in degree, but none in kind. 
In this respect our science differs much from many others. 
In mechanics and in heat we may find the phenomena 
of which we make use occurring without our aid on an 
enormously greater scale than we are accustomed to use; 
changes are constantly occurring around us, and it is con- 
ceivable that we might have obtained much of our present 
knowledge by the aid of observation without experiments. 
But it is not so with electricity and magnetism. We 
should be puzzled even now to adequately illustrate the 
facts we know by observation alone without experiment. 

Let us consider for a moment the practical applications 
which have been made of electrical knowledge during the 
last 60 years. The first, of course, is the telegraph. What 
are the scientific facts which have been used in the de- 
velopment of telegraphy ? The currents are generated 
either by chemical means or electro-magnetic means. 
The receiving instruments either depend for their action 
on the action of currents upon magnets, or, in a limited 
number of cases, on electro-chemical decomposition. We 
might put it broadly thus—that, with the exception of 
the distinction between conductors and non-conductors 
and certain properties of condensers, the telegraph could 
do without anything that was known up to the end of the 
last century, and that it wholly depends upon more recent 
discoveries. Much the same may be said with regard to the 
more recent applications : the electric light, electric trans- 
mission of power, and the rapidly growing department of 
electro-chemistry may all be said to be quite independent 
of any facts which were known before the year 1800, and 
entirely based upon discoveries made since. Suppose it 
were a fact that electricity could not be produced by 
friction, that we knew nothing concerning the attraction 
which oppositely electrified bodies have for each other, 
biat permanent magnets did nob exist—or, in other words, 
that iron had no hysteresis—would it make any material 
difference, so far as we know, in the practical applications 
of electrical science to telegraphy, telephony, electric 
light, electric transmission of power, or electro-chemistry ? 
The permanent magnets, which are practically used only 
in instruments, would be at once replaced by electro- 
magnets, and the apparatus would work just as it does now. 

Enough has been said, I think, to show that the 
knowledge of electricity and magnetism which was pos- 
sessed by men at the end of the last century, intensely in- 
teresting though it was, has not been the parent of the 
great applications of later days; that the knowledge of 
the last century has not grown in any great degree upon 
the lines. which existed at its commencement, but that 
our advances in science, as in practice, were the result of 
the discoveries which were made since the beginning of 
the present century. 

It has been a frequent practice with presidents of 
societies devoted to promoting some departmentt of 
science, theoretic or applied, to deal with the history of 
the science in their presidential addresses — to show 
how one idea has led up to another, and how marked 
have been the advances made. This evening I pro- 
pose to adopt a different course. What I wish to con- 
sider is, how would the theory of electricity have 
been arranged if the order of discovery of the facts of the 
science had been other than it has been? Here I owe you 
some words of apology. You are a practical body more 
immediately interested in the application of science to 
the service of man than in the promotion of abstract 
knowledge. The justification I would offer for my sub- 
ject is that the science of electricity, whether viewed 
from the practical or theoretical side, is in a state of 
extraordinarily rapid advance. The rules of practice of 
yesterday are of little use to-day, hence more discussion 
is needed, more publication is needed, than in depart- 
ments which are in a more stable state. Furthermore, 
there is no department of applied science in which the 
connection with theory is so close and intimate. The 
practical electrical engineer reads eagerly the results of 
those who, careless whether their work finds application 
or not, labour to advance knowledge; he attacks these 
results, whether they be expressed in the ordinary speech 
of men or in mathematical symbols. On the other hand, 
much of our knowledge of electricity, viewed fron the 
scientific side, has come from those who are concerned 
with practical application. Nowhere else do we find a 
closer interdependence of pure science and practice. 
In what I have to say there will be much that is trite 
and obvious to the merest tyro in electricity. What I 
wish to do is to show how the facts of electrostatics can 


hypothesis ; and it is necessary to rehearse elementary 
principles, In a complicated subject like electricity, in 
which the appeals to our senses are indirect, there are 
open to us many ways of arranging our ideay, any one 
of which will give us a consistent account of that which 
we observe. We may take as our fundamental basis one 
or other of various groups of facts, and deduce others 
therefrom. The actual arrangement of ideas on the sub- 
ject depends in a measure upon the accident of the his- 
torical order of discovery. Thus, the fact that actions at 
a distance between electrified bodies were known many 
years before the phenomena of current electricity and 
electro-magnetism is the reason why that part of the 
science which treats of such actions is to-day treated 
first and made the basis of the rest. The time has, I 
think, come when we may with advantage reconsider 
|} Our position, and see whether or not our ideas may be 
| more conveniently arranged. The arrangement which is 
most convenient may, no doub), depend upon the pheno- 
mena which occupy the most prominent place in the 
practical use we wish to make of the science. Those facts 
are best treated as fundamental which are most frequently 
used, provided they are sufficiently simple. To the 
practical electrician, are the facts of current-electricity, 
or of the attractions and repulsions of electrified bodies, 
more familiar? Surely the transference of energy by 
current is the agent by which almost every operation he 
purposes is effected, whilst the phenomena of electro- 
statics touch him only at points in the theory of electro- 
meters and so forth. I propose, then, this evening to 
sketch out very briefly, ab initio, how we may base the 
science of electrostatics upon the theory of current 
electricity taken as fundamental. We might, if we 
pleased, drop the word “current” altogether and sub- 
stitute another. It seems hardly worth while, but I shall 
ask you to bear in mind that, if used to-night, it does not 
connote the idea of anything flowing along the conductor. 
It is a name for a directed magnitude, and nothing more. 
I shall have occasion to refer to some elementary experi- 
ments; but you will bear with me, I trust, for we are 
concerned with arranging the subject on as small a basis 
of facts as is consistent with rigid deduction. Please, 
then, to banish from your minds all theory on the subject, 
and let us imagine that the facts of current-electricity are 
first discovered, and that it is only when these are well 
developed that electrostatic attractions and repulsions are 
found out. 

In a vessel of dilute sulphuric acid is placed a piece of 
pure zinc, or of zinc carefully amalgamated, and also a 
piece of copper, platinum, silver, or carbon, the two plates 
not being in contact with each other. It is observed that 
no change takes place; the acid does not attack either 
plate. The two plates are now touched with the two ends 
of a wire of copper or other metal; immediately the zinc 
begins to dissolve in the sulphuric acid, and gas—which, if 
collected, proves to be hydrogen—is found on the copper 
or platinum plate. If the plates are large and near to- 
gether, and the wire is not too long or thick, it becomes 
very sensibly heated. On separating the wire from either 
plate, the chemical reaction and the heating of the wire 
cease. hen the wire touches both plates there is then 
development of chemical energy in the vessel of acid ; but 
a part of this energy appears as heat, nob where it is de- 
veloped, but in the wire connecting the plates. Whether 
this energy goes across the space of air between the zinc 
plate and the wire, or whether it goes along the wire, we 
do not know; but that the two plates should be rendered 
continuous with each other by a wire or some equivalent 
isa condition precedent to the chemical reaction and to 
the heating of the wire. 

Let two such vessels of dilute acid, with plates of zinc 
and copper, be provided, and let the copper in one vessel 
be connected metallically to the zinc in the other; nothing 
happens until the copper in the second vessel is connected 
to the zinc of the first; then both zincs are dissolved, 
hydrogen is liberated on both copper plates, and the con- 
necting wires are more or less heated. 

Again, varying the experiment, leb the coppers in the 
two vessels be connected together and the zincs be con- 
nected together ; no reaction or heating occurs. 

The combination of a piece of zinc and a piece of copper 
dipping separately into a vessel of dilute acid is called 
a ‘‘ galvanic cell,” or element; a series of elements con- 
nected together copper to zinc is called a ‘‘ galvanic 
battery.” Galvanic elements and batteries take a multi- 
tude of forms : the zinc may be replaced by another metal 
—for example, cadmium—and the copper by platinum ; 
many other liquids than dilute sulphuric acid may be 
used ; but all galvanic batteries have this in common— 
to cause them to work, the chain or circuit must be com- 
pleted by a wire touching the zinc at one end of the series 
and the copper at the other, and then chemical reactions 
occur in the cells, and heat is liberated in the metal con- 
nections. The zinc and copper plates, or their equiva- 
lents, at the ends of a galvanic battery are called ‘‘ poles.” 
Let two plates of platinum dip into dilute sulphuric 
acid ; connect one plate by means of a wire to the zinc 
pole of a battery, the other plate to the copper pole. So 
soon as the connections are made, chemical reactions 
occur in the cells of the battery, the connecting wires are 
more or less heated, and further, a reaction occurs in the 
vessel in which the platinum plates dip, the water is de- 
composed, gases are liberated on the two plates ; if these 
are collected, it is found that the gas from the plate con- 
nected to the zinc pole is hydrogen, that from the plate 
connected to the copper is oxygen. The effects cease on 
detaching either wire from the platinum plate or the pole 
of the battery, or otherwise interrupting the continuity 
of the circuit. In this experiment is seen a chemical 
reaction liberating energy in the cells of the battery, and 
another chemical reaction absorbing energy in the vessel 
containing the platinum plates; how the energy pasees 


The experiment may be varied. Let two plates of zinc 
or other metal dip into a solution of salt of zinc or other 
metal, and let the plates be connected to the poles of a 
galvanic battery for a time. If the plates be weighed 
before and after the operation, it is found that the plate 
which was connected to the zinc pole has gained in weight, 
and that the plate which has been connected to the copper 
has lost an equal amount, By weighing such plates, and 
noting the time the experiment was allowed to continue, 
it is practicable to examine quantitatively the phenomena 
of a galvanic circuit. Such pair of plates and solution of 
salt is called a ‘* voltameter.”’ 

Suppose now a series of voltameters, having in each the 
same metal, are connected together in a chain, a plate of 
one to a plate of the next, and the two ends of the chain 
connected to the two poles of a battery, it is found that, 
no matter what be the size and form of the voltameters, 
their position, or the arrangement of the connecting 
wires, there is the same gain and loss of weight of the 
plates in all the voltameters ; it is further found that, if 
the zincs of the cells of the battery are weighed before 
and after the experiment, and if the metal used in the 
voltameter be zinc, the quantity of zinc dissolved is the 
same ip all the cells, and is the same as that transferred in 
each voltameter. The rate of dissolution and deposit is 
the same in the several voltameters and cells. In a closed 
galvanic circuit we have, then, a measurable something the 
same for all cross-sections of the circuit, measurable by the 
quantity of zinc or other selected metal which is transferred 
from one plate to the other of a voltameter in a unit of time. 
This something has direction as well as magnitude, and as 
the magnitude may be represented in terms of any unit 
chosen by a numerical quantity C, so the direction may 
be represented by the sign + or —. It is arbitrarily 
chosen to take as + the direction from the plate which 
loses weight to that which gains weight through the 
liquid in the voltameter. The quantity C taken, with 
its sign, is called the galvanic or electric current round 
the circuit, but it must not be supposed that it is known 
that there is anything flowing round the circuit. 

_ Suppose that, instead of a simple galvanic circuit, the 
circuit divides or branches as indicated in the sketch, in 
which A, B, C’ are voltameters, F E D the battery. Ib 
is found that the quantity of zinc moved in B, tozether 
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with the quantity of zinc moved in C, is equal to the 
quantity moved in A. This gives us the idea of current 
in the branch B or C, and we may say that the current 
in A is the algebraic sum of the currents in B and C, 

Not all bodies are competent to complete a galvanic 
circuit. Thus, if the copper wires which serve to connect 
the poles of the cells of the batteries and the voltameter 
are any of them replaced by thread, the phenomena of 
galvanism do not occur; if one of the wires be severed 
and a piece of paraffined paper interposed, the phenomena 
do not occur, 

(To be continued.) 





Rio pE JANErRO.—A scheme is being matured for the 
improvement of the harbour of Rio de Janeiro. It is 
proposed to construct docks and quays out on the bay, 
between Cobras and Rat Islands. The scheme includes 
the erection of bonded warehouses, a bridge connected 
with the mainland, and railway communication through 
the centre of the city. 





Tue STRENGTH OF CYLINDRICAL SHELLS: ERRATUM.— 
In translating Mr. Keelhoff’s article on the above sub- 
ject, which was published in our last issue, an error has 
been made in the sentence near the bottom of the middle 
column, page 101, commencing, “ Hence,- up to a certain 
limiting load, the rivets being in simple shear.” The 
word ‘* shear ”’ should be ‘‘ tension.” 


ASHBOURNE WatTER Works.—On Tuesday, January 14, 
Major-General Crozier, Local Government Board Inspec- 
tor, conducted an inquiry into the application of the Ash- 
bourne Urban District Council to borrow 10,0002. for works 
of water supply. The water, which is of excellent quality, 
is obtained by means of a well sunk in the Bunter sand- 
stone. The scheme provides for pumping the water by 
gas engines into a service reservoir of 100,000 gallons 
capacity, from whence it will be distributed throughout 
the town. There was no opposition. The engineer of the 
scheme is Mr. W. H. Radford, C.E., of Nottingham, 





IMMIGRATION INTO THE UNITED StaTES—It appears that 
39,882 more immigrants landed at New York during the 
past six months than during the corresponding period of 
1894, The arrivals of alien immigrants since the passing 
away of the recent commercial depression in the United 
States have exhibited a marked growth, showing that, in 
the opinion of foreigners, the chances of employment are 
improving. During the last fiscal year the amount of 
money brought into the United States by immigrants was 
estimated ata little over 800,000/, but during the past 
six months it is believed that the foreigners arriving 
brought nearly 2,000,000/. with them. A large number of 
the recent arrivals are going to undeveloped sections of 





from one vessel to the other we do not know, 





be explained by the facts of current electricity without 
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BOILER EXPLOSION AT KINELLAR. 


A FORMAL investigation under the Boiler Explosions 
Act, 1882, has been conducted by the Board of Trade 
with reference to «a boiler explosion which occurred re- 
cently at a farm at Glasgoforest, Kinellar, Scotland, 
owned by Mr. Henry Fielding. By the explosion Mr. 
Fielding, as well as his bailiff, were bothkilled. At the 
investigation the Commissioners were Mr. Robert Lamb, 
advocate, who presided, and Mr. David Crichton, engi- 
neer, who acted as assessor. Mr. Henry Peterkin ap- 
peared for the Board of Trade, and Mr. Cunningham, 
solicitor, Stonehaven, for Mr. Fielding’s relatives. Mr. 
Alexander Dalgety, of the firm of Dalgety Brothers, 
engineers, Aberdeen, and Miss Fielding were made 
parties to the inquiry. 

The boiler was a small one of the externally fired class, 
fitted with return tubes, and of great age. It was7 ft 
long by 3 ft. 6 in. in diameter, and the pressure at which 
it was worked was about 85 lb. on the square inch, a most 
dangerous pressure considering the age of the boiler and 
that it was weakened by internal corrosion at the longi- 
tudinal seam at the bottom of the shell. The most super- 
ficial inspection ought to have been sufficient to have dis- 
covered the defects and to have condemned the boiler. 

After an opening statement relative to the general cir- 
cumstances of the explosion, the history of the boiler, and 
the cause of the disaster, &c., a large number of witnesses 
were examined. 

Miss Fielding, daughter of the deceased tenant of the 
farm, said her father took possession of the premises in 
1875. The boiler was then valued at 10/., and it was 
repaired on several occasions. The farm bailiff, Mr. 
Mutch, had charge of it, and this last harvest she and her 
sister told him not to start the boiler at all, but to get a 
traction engine in to do the thrashing. The boiler was 
difficult to work, and the traction engine, she thought, 
would entail the least trouble and be more handy. On 
the day of the explosion she did not know that there was 
to be thrashing till she saw the steam up. 

Mr. Robert Williamson, of Bendaugh, said he often 
advised the lieldings in a friendly way. At the end of 
1893 they spoke to him about the boiler, and he advised 
them to have it examined. He undertook to see Mr. 
Dalgety about it, and subsequently drove him over to the 
farm. Early this year Mr. Mutch said the boiler was not 
working well, and witness advised him to get a portable 
engine to do the work. 

William Hardy, who was employed at the farm in 1860 
and 1861, said that he brought the boiler from Ferryhill 
Foundry in the spring of 1861. It was, therefore, up- 
wards of 34 years old. 

Mr. D. W. Abernethy, Ferryhill Foundry, said that the 
pressure for such a boiler made about 1861 would be from 
35 Ib. to 40 Ib. on the square inch. 

Mr. James Barnett, engineer-surveyor to the Board of 
Trade, deposed to having examined the remains of the 
boiler after the explosion, The plates along the bottom 
were wasted, and in parts were only the thickness of 
paper. A boiler in such a state would be quite unfit to 
work at any useful pressure. If it had been examined by 
an expert, its dangerous condition could have been dis- 
covered. 

By the Commissioner: When examined by Mr. Dal- 
gety two years ago, the plates must have been very much 
reduced, and even then the boiler would be dangerous 
considering the pressure at which it was worked. 

Mr. Dalgety, engineer, Aberdeen, said that he looked 
at the boiler in January, 1894. He did not examine it, 
but simply looked at the tubes that were pointed out to 
him as leaking. He made no inquiries as to its age. He 
sent a man to repair the tubes, and then to test them to a 
sreasure of 80 1b. The man was now in South America. 
Vitness did not consider he was called in officially, but 
simply asa friend. He was asked to examine the tubes, 
and did not think it his duty to examine the boiler other- 
wise. 

The Commissioner : Did you think the boiler was able 
to stand a pressure of 80 Ib, ? 

Witness replied that that was the usual pressure for 
such a boiler. It might have been in about the same 
worn-out state when he saw it as it was when it burst. 
It would, of course, be wasted to some extent. He did 
not think a test of 80 lb. would do any harm, or in any 
way conduce to the explosion. 

Adam Watt, an employé at the farm, said that it was 
the general feeling among the people about the place that 
the boiler was not safe. After the explosion he found 
the pipe connecting the steam gauge with the boiler to be 
choked, and he could hardly get a pin into the opening. 

John Christie, blacksmith, who had repaired the boiler, 
said that the pressure gauge would possibly be 30 lb. 
wrong. He had spoken to Mutch about the boiler being 
dangerous, and thought that he knew he was working 
at a risk. In January, 1894, it was quite notorious in 
the district that the boiler was a bad one, and would be 
very likely to explode. 

James Hendry, engaged at the farm, confirmed the 
evidence of the last witness as to the general belief that 
the boiler was dangerous. He noticed a few minutes 
before the explosion that the gauge indicated a pressure 
of between 40 1b. and 50 Ib. 

After other evidence had been given, Mr. Peterkin sub- 
mitted various questions to the Commissioners, as to the 
cause of the explosion, and the personal blame attaching 
in the matter. 

Mr, Cunningham, Mr. Dalgety, and Mr. Peterkin then 
addressed the Court, after which the inquiry was adjourned 
to allow the Commissioners time to visit the premises and 
inspect the fragments of the exploded boiler. On the re- 


assembling of the Court on the following day, judgment 
was given by Mr. Lamb. 
The cause of the explosion was, he said, that the boiler 





was worn out and unable to stand the pressure put upon 
it. The deceased Mr. Fielding, and his overseer, Mr. 
Mutch, possessed no practical knowledge, and did not 
take any steps to ascertain the condition of the boiler. 
But at the same time they were aware that it was in a 
dangerous condition. As to whether Mr. Fielding was 
to blame, Mr. Lamb pointed out that Mutch took 
charge of the carrying on of the farm and_ the 
working of the engine, and there was no evidence 
to show that Mr. Fielding knew that the boiler 
was to be used that day, and, as a matter of fact, 
Mutch was told some time previously not to use it again. 
No blame, in the opinion of the Court, attached to Mr. 
Dalgety, who repaired the boiler in January, 1894, those 
repairs amounting to the adding of a few stay-rods, with 
caps to close up defective tubes. It was proved that 
Mutch knew that the boiler was not safe, and, so far as 
could be ascertained, he worked it without instructions, 
and was accordingly to blame. The Court, owing to his 
death, had not his personal evidence in defence, and no 
explanation could now be obtained as to his reasons for 
working the boiler. Mr. Lamb added that, with regard 
to Mr. Dalgety, in recognition of his duty as an engineer 
who examines boilers, he should have warned Mr. Fielding 
of the age of the boiler in question, and, consequently, of 
the state that it must have been in at the time he saw it, and 
he should also have warned him of the serious risk he was 
running in using such a boiler. As the risk must have 
been apparent to a practical man, and as there was at 
least the presumption that it was not known to a layman 
like Mr. Fielding or Mr. Mutch, it was, in the opinion of 
the Court, clearly the duty of an engineer to give due 
warning. Looking at the great danger which existed, 
and to the fact that loss of life had resulted, it was indeed 
an imperative duty. A layman, not knowing the con- 
dition of such a boiler, was apt to rely upon a practical 
man ; hence the responsibility of such practical men giving 
clear and unmistakable warning where danger existed. 

No order was made as to costs, inasmuch as the boiler- 
owner and his bailiff, who were both chiefly to blame, had 
been killed. 


LAUNCHES AND TRIAL TRIPS. 

A SPLENDID yacht was launched at Leith for Sir 
Donald Currie, M.P., on Thursday, the 16th inst. The 
vessel has been built by Messrs. Ramage and Fergu- 
son. The Iolaire is a screw steam yacht of about 700 tons. 
Her length is 203 ft.; breadth, 27 ft. 6 in.; and depth, 
17 ft. 3 in. The engine will be of the triple-expansion 
type, with cylinders of 18 in., 29} in., and 48 in., and a 
stroke of 33 in. One large boiler will supply the steam 
up to 170 lb. working pressure, and 850 horse-power will 
be developed. It is expected the speed of the Iolaire will 
be from 12 to 13 knots. For figurehead the vessel has a 
golden eagle (Iolaire being the Gaelic word for ‘‘ Eagle.”’) 
She has two tall raking masts and funnel. There is an 
extensive deck-house, which, as well as the deck itself, 
is of teak ; also a steering-house on the navigating bridge. 
The cabins are fitted up in a particularly solid and 
artistic manner, the principal saloon in a specially selected 
Spanish mahogany. 








Messrs. Alexander Stephen and Sons, Linthouse, 
Glasgow, launched on the 16th inst. a beautifully 
modelled steel screw steamer, built to the order of Messrs. 
George Christall and Co., of Glasgow and New York, for 
their trade between the latter port and the West Indies. 
The vessel, named Grenada, is of the following dimensions: 
Length between perpendiculars, 2814 ft.; breadth, 39 ft.; 
depth, 253 ft., giving a gross tonnage of about 2200 tons. 
Accommodation of a very superior character is provided 
under the bridge deck for about 40 first-class passengers. 
The engines, which were fitted on board before launching, 
are of the triple-expansion type, having cylinders 23 in., 
37 in., and 62in. in diameter by 42 in. stroke, steam 
being supplied by two large single-ended boilers working 
at 180 lb. pressure. 





Messrs. Joseph L. Thompson and Sons, Limited, Sun- 
derland, launched on the 16th inst. the steel screw 
steamer Maria Rickmers, built for Messrs, Rickmers, Reis- 
muhlen, Rhederei, and Schiffhau A. G. of Bremen. 
The vessel is 427 ft. long. 50 ft. 6 in. wide, and 30 ft. 
deep moulded, and is designed to carry a deadweight of 
over 7200 tons with Lloyd’s summer freeboard. The 
vessel is built on the web-frame principle, with inter- 
costal stringers right fore and aft. Special attention has 
been paid to the loading and discharging arrangements, 
nine derricks being fitted, six of which are of steel. Seven 
powerful steam winches are placed on deck at the hatches, 
whilst the steam windlass is on the forecastle deck. The 
engines are by Mesers. George Clark, Limited. The 
cylinders are of the following sizes: 27 in., 43 in., and 
72 in. in diameter by 48 in. stroke. Steam is supplied 
by four large multitubular boilers working at 180 Ib. 
pressure, ; 





Thes.s. Sonnenburg, built by Messrs. Wigham Richard- 
son and Co., Newcastle-on-Tyne, for the Deutsche Dampf- 
schfffiahrts Gessellechaft ‘‘ Hansa,” of Bremen, and 
specially constructed for the River Plate trade, went for 
a very successful trial trip on the 17th inst. The engines 
of this steamer are of the quadruple-expansion type on 
four cranks, balanced on the Yarrow, Schlick, and 
Tweedy system, a system which continues to give ex- 
cellent results both as regards the small consumption of 
fuel and the complete absence of vibration. During the 
trial trip the machinery worked without the slightest 
hitch, giving satisfaction to all concerned, and the vessel 
sailed at once to take her place in the service between 
Germany and the River Plate. 





Messre, William Simons and Co., Limited, Renfrew, 





launched on January 20 the first of two powerful barge- 
loading dredgers, constructed to the order of the British 
Admiralty. The vessel, which is named St. Ives, is to be 
employed at Portsmouth Dockyard, and is of the follow- 
dimensions: Length, 195 ft.; breadth, 354 ft.; depth, 
13 ft. She is propelled by two sets of compound surface- 
condensing engines of 1000 indicated horse-power (either 
set of engines being available for dredging), and has all 
the latest improvements in dredging appliances. The 
hoisting gear for bucket ladder, the bow and stern 
winches, and the side shoots for filling hopper barges are 
driven by independentengines. The length of the bucket 
ladder enables the buckets to dredge to a depth of 46 ft. 
The dredger was launched with all her machinery on 
board. 

There was recently launched from the shipbuilding- 
yard of Messrs. William Doxford and Sons, at Pallion, 
the largest cargo boat ever built on the Wear, and, with 
the exception of the Georgic, and her sister ship, built by 
Messrs. Harland and Wolff at Belfast, the largest cargo- 
carrying boat afloat, The vessel, which, as she left the 
ways, was christened the Algoa, has been built to the 
order of Messrs. Crow, Rudolph, and Co., of Liverpool, 
and has a deadweight carrying capacity of 11,300 tons. 
The vessel is 475 ft. long, 58 ft. wide, and 34 ft. 8 in. deep. 
She has been plated on the Bell-Rockcliff system, whereby 
packing is dispensed with, and a saving of some 68 tons in 
weight effected. Her construction has been under the 
superintendence of Mr. F. J. Pilcher, of Liverpool. At 
the completion of the launch the vessel was moored under 
the sheerlegs for the purpose of being fitted with her 
engines and boilers, which have been constructed in the 
engineering department of the firm, their horse-power 
being registered at 3000. 





H.M. sloop Phcenix has completed her natural draught 
and forced draught steaming trials, and although the 
powers were according to expectation, the speed on both 


‘occasions, taken by special log, was the same—13.4 knots. 


The natural draught power was to have been 1100 indi- 
cated horse-power, giving 12} knots, and the forced 
draught power 1400 indicated horse-power, giving 13 
knots. The results on the eight hours’ natural draught 
trial were as follows: Air pressure in stokehold, 0.61 in.; 
steam pressure, 147 lb. ; vacuum, starboard, 27 in. ; 
port, 24.8 in.; revolutions, starboard, 182.9, and port, 
189.2; total indicated horse-power, 1181; speed 13.4 
knots. The mean results for the four hours’ steaming 
with the forced draught were: Air pressure, 1.14in.; 
steam, 159 lb.; vacuum, starboard, 26.1 in., port, 24.9 in.; 
power, starboard, 752; port, 739; total, 1491; speed by 
log, 18.4 knots. During the trial the vessel’s gun mount- 
ings were tested, several rounds being fired from each 
gun. The vessel was built at Devonport and engined at 
Keyham. She is 185 ft. long, 32 ft. 6in. beam, and at 
11 ft. 3 in. draught displaces 1050 tons. The weight of 
hull is 510 tons. The armament consists of six 4-in. and 
four 3-pounder quick-firing guns. The coal capacity at 
load draught is 130 tons ; but as’the vessels are for service 
in foreign waters, being wood sheathed and copper 
bottomed, they have a considerable spread of canvas for 
cruising, 


The torpedo-boat destroyer Sunfish, built by Messrs. 
Hawthorn, Leslie, and Co., Hebburn-on-Tyne, has com- 
pleted her speed trials. The contract stipulated for a 
speed of 27 knots maintained for three consecutive hours, 
and this the builders have more than achieved. The 
average for three hours gave 27.581 knots. The mean 
speed for six runs over the measured mile on the Maplin 
was 28.082 knots. Going with wind and tide the maximum 
speed was equivalent to more than 30 knots. The mean 
steam pressure in the boilers was 188 Ib. per square inch, 
and the mean revolutions were 351.2 per minute. The 
average indicated horse-power developed by the engines 
during the trials was 4174. The machinery worked 
smoothly and well, and the steaming of the boilers was in 
all respects satisfactory, whilst the consumption of coal 
was moderate. 





Messrs. Joseph L. Thompson and Sons, Limited, Sun- 
derland, have just delivered the passenger and cargo 
steamer Telde, built to the order of the Mersey Steam- 
ship Company, Limited, managed by Messrs. Leech, 
Harrison, and Forwood, of Liverpool. The vessel is 
intended to run in their passenger trade between London, 
Madeira, and the Canary Islands. The length between 
perpendiculars is 242 ft.; breadth extreme, 34 ft. ; and 
depth moulded, 19 ft.6 in. Her deadweight carrying 
capacity is over 1600 tons. Sleeping accommodation for 
30 first-class passengers has been provided on the poop 
amidships, in large airy state-rooms, two persons being 
in each room. The dining saloon is placed above the 
berths on the poop deck. In the forward part is arranged 
the smoke-room for the first-class passengers. The 
engines have been built and fitted by Messrs. John 
Dickinson and Sons, Limited, Sunderland, and are of the 
triple-expansion type, having cylinders 194 in., 324 in., 
and 54 in. in diameter by 39 in. stroke, being supplied 
with steam by one large multitubular boiler working at 
180 lb, pressure. The boiler is fitted with Morrison’s 
patent furnaces, Serve tubes, and Howden’s system of 
forced draught. The engines are fitted with Hackworth’s 
valve gear, Dickinson’s patent crankshaft, Gwynne’s cen- 
trifugal circulating pump, Edmiston’s feed filter, McColl’s 
stern tube, bronze propeller, and special auxiliary pump- 
ing machinery. 





BRITISH CotumBIAN GOLD.—It is reported that a syndi- 
cate of Sheffield capitalists has purchased from the Govern- 
ment of British Columbia 25 square miles of gold-bearing 
land in that province, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 
The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the accept of a plete specification, 
grove notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


1940. E. Hopkinson and A. P. Wood, Manchester. 
Electrical Contro) Switches, January 28, 1895.— 
This invention relates to the construction and arrangement of 
electrical controlling switches in such a manner as to prevent 
sparking or the existence of an electric arc in the neighbourhood 
of any of the contacts. K is a base of non-conducting material, 
such as slate, having fixed in it a central pin E of iron or steel 
on which the contact arm D can be turned by a handwheel and 
forked spindle L. The forks of L are insulated from the arm 
D, which is of iron or steel, carrying the switch arm A, con- 
sisting of a number of copper or brass strips bent at the 
ends. Instead of the handwheel and forked spindle L, a 
handle of other convenient form may be fixed to the arm 
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D insulated therefrom. On the lower end of the pin E is 
filted an iron or steel plate M, which is fixed by iron or steel bolts 
F to an iron or steel plate G. On this plate are fixed the insu- 
lated contacts B, of which five are shown. These may be of 
copper or brass, or they may be of iron or steel, preferably coated 
with copper, brass, or carbon. The central pin E is surrounded 
by acoil N which may form part of the main circuit or be ina 
shunt therefrom. The current passing through the coil N mag- 
netises the plate M, bolts F, and plate G, so that they constitute 
one limb, and the pin E and arm D, so that they constitute the 
other limb, producing a powerful magnetic field at the contacts B, 
so that if any arc were formed, it would be immediately blown 
oit. (Accepted December 4, 1895.) 


2366. Siemens Brothers and Co., Limited and 
E. F. H. H. Lauckert, London, Electro-Dynamo- 
meters. [1 Fig] February 2, 1895.—The present invention 
has for its object to reduce the cost of the well-known Siemens 
dynamometers for large currents, and at the same time to obtain 
instruments with very wide range, and consists in constructing 
them of two separate stationary coils and swinging coils arranged 
as follows: The two stationary coils A and B are connected together 
at the terminal 1, to which the conductor of the current to be mea- 
sured is connected so that a portion of the entering current flows 
through each coil. The current from the stationary coil B flows on 
directly to the place of consumption through terminal 2, while 
that passing through the coil A flows first through the suspended 
swinging coil a controlled by a torsion spring 7 ; thence through a 
series of adjustable resistances R to the suspended swinging coil 
b controlled by a torsion spring 8, and thence it joins the current 
passing away from coil B. The resulting angular deflection 
of the two coils a and} may be utilised in various ways for indi- 
cating the strength of the current. In the arrangement shown, 





20,047. 
Light Company, Limited,and A. Woodley, Ponder’s 
End, Middlesex. Caps of Incandescent Electric 
Lamps. [5 Figs.) October 24, 1895.—The connections of the 
leading-in wires of an incandescent electric lamp to the contact 
plates are usually imbedded in plaster of Paris or other cementing 
material, which, owing to dampness or damage, may have its non- 
conducting character so far deteriorated as to shlow of short- 
circuiting of the wires. The present invention relates to a con- 
struction and fixing of the cap of an incandescent lamp without 
any plaster or cement. The bulb is made with a projecting head 
A through which the leading-in wires are sealed, this hea being 
thicker at its end than it is between its end and the bulb, so as to 
form a rounded dovetail. The thinner partof the head A is passed 
along a slot in a disc B, which is then inserted into a cylindrical 
socket C covered by a cover D of ceramic or other insulating ma- 





terial, through holes of which the leading-in wires are 


— and 
also through holes of contact plates E which are fixed in 
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20,305. T. Kane, Chicago, Ill, U.S.A. Improve: 
ments in Gas and like Engines, and in the Method 
of olatilising the Gasesin the same. 


Mixing and V: 

[4 Figs.] October 28, 1895.—A represents the engine frame. B is 
the cylinder of thin steel closed at one end and open at the other, 
and provided with a reciprocating piston C, movably mounted 
therein. The piston C is connected with the crank D of the crank- 
shaft d@ by means of the connecting-rod E, which projects out of the 
cylinder, so that the reciprocating movements of the piston serve 
to impart the usual rotary motion to the crankshaft. The inlet 
valve G is kept normally closed by means of a helical spring, 
which is inserted between the body of the valve and a screw collar, 
at the outer end of the stem, But when a vacuum is created in 
the oo the movements of the reciprocating piston, the 
valve is opened automatically and the desired quantity of hydro- 
carbon and atmospheric air drawn in to form an explosive 
mixture. The cylinder is also provided with an exhaust valve 
H kept normally closed by means of a coiled spring. A sliding 
rey 2g I is arranged to one side of the engine frame and adapted 
to be actuated from the crankshaft by means of gearing, at 
each alternate stroke of the engine, so as to mechanically open 
such valve at the desired time during the backward stroke of the 
engine and permit the products of combustion to — A rigid 
electrode K is arran in the cylinder near one end at about one- 
eighth of the movement of the crank from the final ending of the 
backward stroke of the piston. This electrode is insulated from 
the engine frame, and is connected by a wire with the battery K'. 
To the inner end of the reciprocating piston there is fixed a second 
and flexible or ‘‘ elastic” electrode L. Suitable connections and 
devices are provided for producing sparks at the eg times. In 
operation the crank or flywheel is operated by hand, so that the 
iston will partake of its first forward movement. During this 
‘orward movement the mechanical circuit - breaker keeps the 
electric circuit broken, and prevents the electrodes, as they pass 


Fig £ 





in the cover D. These plates are made (Fig. 5) with two project- 
ing pins which are bent down, forming with the plate a staple, 
and are then passed through holes of D and bent back on its under- 
side. The cover D rests on studs F, which project inside the 
socket C to carry the cover, and project also outside so as to con- 
stitute the ordinary studs for engaging in the bayonet catch slots 
of the holder. Two screws G pass through sunk holes of the cover 
D and screw through the disc B; by turning these screws the 
disc B is drawn up, causing it to take firm hold of the bulb head 
A till the bulb becomes pressed against the edge of the socket C, 
The leading-in wires can then be soldered in grooves of the contact 
plates E. The holding disc B is preferably made with two opposite 
notches b engaged by a couple of studs projecting within the 
socket ©, so as to prevent the disc from turning. (Accepted 
December 4, 1895). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2017. C. W. Pinkney, Smethwick, Staffs. Furnaces 
for Producing Gas from Carbonaceous Matter. 
(5 Figs.] January 29, 1895.—The circular casing A is made of 
steel tightly riveted together. Surrounding about the middle or 
towards the upper portion of the furnace is a vertical grating O 
inside the box D, the space between the grating C and box D 
forming a passage for steam and air to enter through the grating 
C. The grating Cis shown inclined, or of conical form, with the 
smaller part downwards, but it can be vertical if desi The 
casing A is lined with firebrick E. The F of the furnace, ex- 
tending from the grating C to the outlet G, is preferably taper, 
the larger part being at bottom. The doors H are for clinkering 
and cleaning purposes. Underneath the furnace at Lis a water 
seal for clinkering purposes, when the generator is required to 
work continuously. The continuation J is formed slightly conical, 
to prevent the fire inside the furnace from falling too quickly when 
the ashes are being removed from the space K in the water seal L 
in the chamber M. The holes lined with tubes N are for stirring 
purposes, and are made secure, when working, by plugs O. The 
fuel is fed through the hopper P. Q is the blower box, and Q! the 
steam and air iniet paseage. R is a pipe used when starting to 
drain off water of condensation. Ash can be removed from the 
box D through the doors S. If it be desired to superheat the 




















the axes of the swinging coils a and b are provided with pointers 5 
and 6, which, for convenience in manipulation, are arranged with 
their ends close together, and the torsion springs 7 and 8 are 
adjusted through sets of bevel wheels 9and 10 by the two hand- 
wheels 11 and 12. To these bevel wheels are attached pointers 13 
and 14, which indicate on a divided dial the angle of torsion re- 
quired on springs 7 and 8 to bring the pointers 5 and 6 to zero. 
Handwheel 11 works pointers 5 and 13, and handwheel 12 works 
pointers 6 and 14. The mode of working the instrument is as 
follows: When the current to be measured passes through the 
instrument, both pointers 5 and 6 will be deflected ; the hand- 
wheels 11 and 12 are turned until the pointers 5 ard 6 are brought 
back to the zero position, when the angles of torsion are read off 
by the positions which the pointers 13 and 14 indicate on the dial. 
Should the current to be measured be so large that the torsion 
which can be put on either spring 7 or 8 is not sufficient to bring 
the pointers 5 or 6 to zero, it will be necessary to i the re- 


steam before it passes into the fuel in the furnace, acoil of steam 
pipes can be put inside the box D, close u 
grating bars can be made of tubing roy 
its way from the boiler to the blower, can 

becoming highly heated. When the apparatus is to be put into 
operation, water is placed in the chamber M to the predeter- 
mined height, and the continuation J is filled with ashes or small 
fuel to a level with the outlet G. .The hopper valve T is opened 
and a fire is lighted through the clinker doors H. When the fire 
reaches the middle of the grating C the furnace is filled up with 
fuel, and the doors H, S, and hopper valve T are closed. Steam 
is turned on at the blower box Q to mix with atmospheric air on 
—— down the passage Ql into the grating 
and air 
through, the heated fuel underneath the grating C to the outlet G. 
The steam and air on their way through the fire become decom- 
posed and take up carbon. The ‘* greenj’ fuel above the 
(owing to the heat beneath it) giving up its volati 
cirbons, which are also compelled to pass downw: 














to grating C, or the 
which the steam, on 
e made to pass, thereby 


box D. The steam 
together through the grating C into, and down 


ie is 
le hydro- 
ards with the de- 


* 





sistance R until the current flowing through A, a, R, and b is 
sufficiently reduced to be able to take readings on pointers 13 


formed into carbon monoxide gas. 


let G, and may be passed through scrubbers into a gasholder, or 


g steam and air, so that the whole becomes thoroughly 
It then passes out at the out- 





and 14, (Accepted December 4, 1895). 


to the place of consumption. (Accepted December 4, 1895). 
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and touch, from forming a spark. This forward movement of the 
piston creates a vacuum in the cylinder, so that a pres- 
sure tends to automatically open the inlet valve and admit hydro- 
carbon and air in explosive a, which are Senmnedintedy 
partially vaporised and volatilised. The backward motion of the 
reciprocating piston tends to compress this a explosive 
mixture, and as now the electric circuit is cl , the electrodes 
coming into contact with each other—just previous to the greatest 
compression of the explosive mixture—form a pri spark, 
which perfects the volatilisation of the hydrocarbon and accom- 
plishes the ‘‘ complete enrichment” of the air. The motion of the 
~~ continuing to the end of the rearward stroke, it imme- 

ately returns in its forward motion, and the electrodes again 
contacting, form a second: 
engine. 
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or explosive spark and actuate the 
e forward motion of the piston oe produced by 
the explosion, the piston again returvs in its backward motion, 
and, opening the exhaust valve mechanically, the products of 
combustion are forced out into the open air. The electric circuit 
being broken by a proper circuit connector, the engine com- 
letes its backward motion and starts its return motion, when the 
nlet valve opens automatically and admits a fresh supply of hydro- 
carbon oils and air in the proper a ese elements 
mix immediately and partially vapo: during the forward move- 
ment of the piston. e piston returning and a primary electric 
spark being formed, as the piston nears the limit of ite kward 
motion—just before the mixture reaches its greatest compression 
—it perfects the volatilisation of such mixture. During such 
volatiligation the cylinder is cooled, due to the cold produced by 
the complete —— of the liquid hydrocarbons which takes 
place in the cylinder. On the piston returning to another for- 
ward stroke, and immediately after the final compression of the 
mixture, the secondary or explosive spark is formed, and the mix- 
ture exploded and the engine piston propelled as before. (Accepted 
December 4, 1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


1716. G. Durr, Dusseldorf, Germany, Steam 
Generators. [3 Figs.) January 24, 1895.— This invention 
relates to water-tube boilers. Referring to Fig. 2, b is the 
water tube, which is tightened in the wall d of the water 
chamber by means of a cone b°. The cup a with its threaded 
open end a! is screwed into the cone b° of the water tube ), 
and with its other end, which is closed by the bottom or disc 
a?, it is securely fixed in the wall c of the water chamber by 
means of the conical edge a° provided around the bottom a2 of 
the cup. For the conical tightening surfaces a° and b° plane 
annular surfaces may be substituted, in connection with which 
suitable packing rings should be used. The bottom a? of the cup 
@ at ite exterior surface — projections a4, so arranged as to 
be engaged by a proper key lever, when the cup is to be inserted 
or taken out. The wall of the cup has three openings a3, one at 
each side allowing the e of the water from the water 
chamber into the cup, whilst a third one at top allows the esca 

of steam or of steam mingled with water from the cup into the 
water chamber. An annular rib a5 serves to strengthen the wall 
of the cup, which is weakened by the openings a3, 
by do lines how the water chamber arran, 
described may be applied to a tubular boiler with a single water 
chamber, and circulating tubes d according to this im- 
a system. The partition e°, which divides the water chamber 
nto a front space, the true water chamber, and a back space, the 
steam chamber, is cut so as to fit closely around the rib a5 of the 
cup wall. The circulating tube is joined with its enlarged front 
mouth to the wall of the cup in the plane of the rib a5, and is 


Fig. 2 shows 
ment as herein 








secured by suitable means within the pos so that it is inserted 
into or taken out of the water tube, whenever the cup 





138 


ENGINEERING. 





[Jan. 24, 1896. 








is screwed into or out of the water tube. Fig. 8 illustrates the 
case in which a fire tube / is conducted lengthwise through the 
water tube. One end of the tire tube is firmly secured or welded 
in a circular opening in the bottom a? of the cup. When the 
joint of the fire tube at its opposite end with the corresponding 
end of the water tube or with the second water chamber has been 
loosened, the fire tube, together with the cup, may be removed 
from the water tube after the screw-threaded connection between 


Fig. 5 
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the cup and the water tube has been unscrewed. Fig. 1 illus- 
trates a tubular steam generator with a single water chamber 
and a receiver g above the same with the arrangements of 
Figs. 2 and 3 combined, each water tube surrounding a circu- 
lating tube ¢, and also a fire tube /. The fire tube is the inner- 
most, and its rear end is tightly fixed by rolling in a ring b’, 
which is securely fastened in the rear end of the water tube pre- 
ferably by welding. The connection of the fire tube f with the 
ring b' being loosened, the cup, the circulating tube, and the fire 
tube may be removed together from out of the water tube. 
(Accepted November 27, 1895). 

2097. B. Cockburn, Glasgow. Safety Valves. 
{1 Fig.) January 30, 1895.—In spring-loaded safety valves, more 
especially when grouped so that the compression on the springs is 
maintained by a tie-bar or crosshead bearing on the ends of the 
springs, any slight inequality of pressure results in buckling of the 
spring in relation to the valve spindle which it surrounds. Conse- 
quently the spindle is jammed in its guides or the valve is tilted 
on its seat and permits of escape of steam before the pressure due 
to the load on the valve is attained, The present invention has 
for its object to overcome this objection, and to that end it consists 





n forming a joint at Ain the valve spindle or stem B such that, 
in the event of buckling of the spring C, the upper portion of the 
spindle B may be free to tilt or oscillate on the lower portion 
which bears on the valve D and is supported by the guide Kk. The 
joint at A is preferably formed by a stud-like projection b on one 
portion of the spindle entering a socket b! in the other portion, 
the meeting faces being curved or made like knife-edges, a ball and 
socket, or otherwise, to transmit the pressure of the spring C 
through the axis of the jointed spindle B eo that the full 
— of the spring is applied on the valve D. (Accepted 

ember 11, 1895). 

1182, A. B. Reck, Cepenhamte. Steam Boilers. 
{1 Fig.| January 18, 1895.—The object of this invention is to dry 
the steam from steam boilers, especially from vertical boilers, 
before the steam leaves the boiler. The improvement consists of 
a horizontal diaphragm d (of iron plate) placed inside the boiler 
near its water-line, and closing as tight as possible to the outer 
shell of the boiler and around such fire-tubes as may pass from 
the fire-box to the top of the boiler. This diaphragm is provided 
with holes, forming es for steam and water, and in each of 
these holes is fixed one end of a tube which has its other end free. 
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One set a of these tubes have their free ends projec ing upwards 
into the steam ce of the boiler, while other tubes } have their 
free ends projecting downwards into the water , a8 close to 
the bottom of the boiler as possible without interfering with the 
free e through the tubes. Defiecting plates c of any suit- 
able form may be placed over and around the upper ends of the 
tubes. When water is converted into steam in the boiler, a mix- 
ture of steam and water will rise up through the tubesa. This 
mixture, in striking against the top of the boiler or against the 
deflecting plates c placed over the tubes, will separate, the steam 








leaving the boiler through the steam outlet in a dry state, the water 
returning to the water space of the boiler through the tubes b. 
(Accepted November 27, 1895). 


2294. O. Simonsson, Gothenburg, Sweden. 
Method and Apparatus for Separating Lubricants 
from Boiler Feed Water. (3 Figs.) February 1, 1895.—a 
represents the boiler shell. A pipe d leading from the feed-water 
apparatus and provided with a valve b enters the boiler, and leads 
into the lower part of a vessel g, which is placed inside the boiler 
preferably below the water-line. The feed-water pipe should pre- 
ferably be so directed as to cause the feed water to flow upward 
when it enters the vessel ¢. Openings / are provided at the lower 
end of the vessel in order that the feed water may enter the boiler 
throughthem. The vessel g is also provided with a conical-shaped 
tp, which by means of the pipe f and valve c may be placed in 








communication with the outside of the boiler, but is ordinarily 
closed. The feed water being forced into the vessel upward 
through the pipe d rises in the vessel y, and the oil, grease, and 
other fatty matter that the feed water may contain will collect in 
the top of the said vessel on account of its lightness, while the 
water turns and sinks down, entering the boiler through the open- 
ings at the bottom of the said vessel. At suitable intervals the 
blow-cff valve c is opened, whereby the grease is blown off from 
the vessel through the pipe /. Openings of a wedge-shaped form 
are punched out in such a manner as to leave a flap, which will 
aid in directing downward the flow of the water when entering 
the boiler. (Accepted November 27, 1895). 


MISCELLANEOUS. 


2086. P. Redford, Wigan, Lancaster. Packings 
for Stuffing-Boxes,. (2 figs.) January 30, 1895.—As illus- 
trated by Fig. 1, and generally, a conical recess is produced in 
a sleeve or in a liner, or both, so as to avoid any structural altera- 
tion of the stuffing-box itself. The sleeve A is constructed to fit 
accurately in the stuffing-box, and is preferably enlarged at the 
inner end B to provide space for any condenged steam which may 
accumulate. Within the sleeve there is fitted a liner C, which is 
coned outside to fit the sleeve and inside to receive the conical 
antifriction metal packing P, which is divided longitudinally into 
two or more segments. A shoulder D is formed upon the outer 
end of the packing, upon which is fitted the hard metal ring E. 
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In a recess in the cover F there is arranged around the piston-rod 
G a spiral spring H, which abuts upon the ring E, and thus tends 
to force the packing into the conical recess. In the modification 
illustrated by Fig. 2 the packing is constructed in such a manner 
as to form three parallel longitudinally divided rings, but a greater 
or less number of the rings may be used. The ring E, instead of 
fitting upon a shoulder on the packing, is constructed with a 
bevelled lower edge, which rests upon a correspondingly bevelled 
upper edge of the outer ring. As before, the packing is forced 
inwards by the action of the spring H. The sleeve A has its lower 
end substituted by the block I, in which the enlarged space is 
formed. (Accepted December 11, 1895). 


1807. E. Gea: . Harrogate, Yorks. Furnaces 
for Producing Carbide of Calcium, &c, [1 Fig.) 
January 25, 1895.—In an electric furnace for producing carbide, 
such as carbide of calcium, according to this invention, the elec- 
tric arc is automatically struck, and one of the electrodes is 
caused to travel ina path about the vertical axis or centre of, and 
within, the melting chamber in order that the material in the 
said chamber may be more effectually and completely acted upon. 
The feeding hopper is, or may be, also caused to travel in a similar 
path for the purpose of feeding the materials in the proper 
zone. In the arrangement shown, the travelling elec el(a 
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carbon rod) depends into the melting chamber 2 from a suitable 
holder 8, to which, by worm 4 and wheel 5, motion is imparted 
in such a manner as to cause the axis of the depending electrode 1 
to travel in a circular path around that of the melting chamber 2. 
Automatic ap tus of suitable kind (not shown) is provided 
within the casing 6 for striking the arc and feeding the electrode. 
Ah r-like shoot 7 for supplying to the melting chamber 2 the 
materials to be treated, is caused to travel round with, but in ad- 
vance of, the electrode 1 ; and there is a suitable opening 8 in the 
lower pars of the melting chamber 2 for the discharge of the 
carbide, The melting chamber is shown as a crucible of conduc:- 


ing material, such as carbon, resting on a slab 9 of condusting 
material such as carbon or iron, supported by an insulating base 
9a. The wormwheel 5 carries the casing 6, with the holder 3 and 
hopper-like shoot 7, and is iteelf carried by a bracket 10, on which 
it is mounted in such a manner that it can easily be rotated by 
the worm 4, and thus caused to carry the electrode 1 and hopper- 
like shoot 7 in acircular path. 11 represents a generator of elec- 
tricity and 12 a conductor, which may be connected with the 
casing 6 through a ball-and-socket joint 13, or by other suitable 
means that will permit of the rotation of the casing with holder 
and electrode, without breaking the electrical connection. (Ac- 
cepted November 27, 1895). 


23,123. W. P. Campbell-Everden, London; and 
E. Prime, Cambridge. Method of and Means for 
Mixing Clays, &c. (2 Figs.) November 28, 1894.—A is an 
elevator for raising the lumps of clay from the pit whence they 
are dug, and for delivering them to a machine B furnished with 
fluted rollers or the like, for breaking up the clays and reducing 
them to lumps about the size of walnuts or less. C is a tank con- 
taining water into which the small lumps of clay delivered from 
the machine B fall. The clay is steeped in the water in this tank 
until it becomes soft. The soft mass is then passed to a grinding 
mill D, by which it is reduced in its wet state to a very fine com- 
minuted condition, whence it passes into the mixing chamber E. 
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E', E' are side channels communicating at their ends by passages 
E2, ES with the ends of the chamber E. F is a propeller fixed on 
a shaft F1, passing through the wall of the chamber E and rotated 
by means of a pulley F2 outside the chamber. When the pro- 
peller is rotated it causes the fine pulpy mass to circulate through 
the chamber E and side channels E}, and thereby to become very 
thoroughly mixed. The homogeneous ‘‘ milk” produced by this 
mixing operation is removed from the mixing chamber by means 
of a sludge wheel or circular dredger G, and the mass is then 

ed, burned, and ground in the ordinary manner. The wheel G 
remains stationary during the mixing operation. (Accepted 
November 27, 1895). 


17,746. H. Gabe, Copenhagen. Apparatus for 
Decomposing Calcium Carbide. [4 Figs.] September 23, 
1895.—a@ is a water container having a Fs outlet tube rising 
centrally through its bottom and controlled by a stopcock c. is 
a gas bell immersed in the water, and provided with a central 
guide tube e having gas exit orifices f at the upper part, and sliding 
easily upon the gas outlet tube ) whereby the gas bell d is guided. 
The crown of the gas bell is surmounted by cylindrical charge 
chambers g, opening into the bell and closed at top by screw caps /i. 
Within each charge chamber a cylindrical charge-holder k is sus- 
pended to the hooked end of a slide rod m — through a 
stuffing-box and gland 2 on the screw caph. The charge holders 
are perforated to admit the water to the contained charge of 
calcium carbide which is packed in the perforated charge holder 
in layers alternated with discs/ of waterproof material, so that only 
the immersed portions of the charge will be saturated. The appa- 
ratus is used as follows: The charge holders containing the charge 
having been suspended within the chamber g by rods m retained 
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in the raised position by screwing on the caps hf and tightening the 
glands n, and the container a having been filled with water and 
the gas bell placed in ition with the tube e upon the tube ), one 
of the charge holders is lowered slowly by slackening the gland 7 
and pressing down the suspension rod m, so that the charge comes 
in contact with the water. Thereupon acetylene is generated and 
the yas bell is raised by the internal gaseous pressure, the charge 
being meanwhile continually lowered until it will go no farther, 
— the gland is screwed up tight. The generation of the 
gas will thereupon continue at a rate corresponding exactly to 
the consumption until the charge is exhausted and the gas bell 
descends, whereupon the other charge must be brought into 
action in the same way, and soon. Should it be desired to arrest 
the generation of the gas, the charge is drawn up into the charge 
holder chamber out of reach of the water, the gas remaining in the 
bell being consumed and the stopcock ¢ closed. The gas passes 
out of the bell through the holes f and tube } to the water sepa- 
rator 0, where any water is drawn off by cock p, then through the 
filter q to the burners. (Accepted November 27, 1895.) 





UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reporte of trials of patent law cases in the United States, may be 
consulted, gratis, at the officcs of ENGINEERING, 35 and 86, Bedford- 
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MODERN THEATRE STAGES.—No. II. 
By Epwin O. Sacus, Architect. 


IntRoDUCTION—(continued), 

Stace mechanism is to a great extent dependent 
on the circumstances which govern theatre manage- 
ment and theatre construction, and to appreciate 
the requirements of a stage it is essential that the 
various principles of theatre enterprise be under- 
stood. There are some curious notions as to the 
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benefits derived abroad from so-called ‘‘ State aid.” 
In reality Continental ‘‘State aid,” as we under- 
it, is by no means the important factor it is repre- 
sented to be. 

To my mind the various classes of theatres in the 
world for which stages have to be provided are the 
following : 

1. Court theatres. 

2. National and Government theatres. 

3. Municipal and district theatres. 

4. Subscription theatres, with or without Court, 
Government, or municipal subsidy. 

5. Private theatres, with or without Court, Go- 
vernment, or municipal subsidy. 

Of these, the private theatre alone is intended to 
be a money-making concern, and will amuse or 
educate its patrons according to the local require- 
ments. The »thers, which are essentially foreign 
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institutions, are built without any mercenary 
motives, either for the satisfaction of luxury, for 
educational purposes, or for recreative purposes, or 
for a realisation of any two of these intentions, 
and even all three in exceptional cases. 

The foreign court theatres are essentially the 
luxury of royalty, originated and kept up at their 
expense. The enjoyment of the entertainment 
given at these playhouses is, however, now mostly 
open to all comers on a payment for admission. 
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Fig. 2. 


The payments go towards defraying costs of manage- 
ment, and it rests entirely with the royal owners to 
what extent the public is allowed to avail itself of 
the opportunity of entertainment and at what 
figure. The public visit the playhouses on suffer- 
ance to enjoy the entertainment at a smaller out- 
lay than would be their lot if the institution were 
run on commercial lines. The audience is, to a 
certain extent, the guest of the royal owners. The 
court officials, &c., and all officers of the army and 
navy generally are on the free list of the court 
theatre, and university professors and other lights 
of learning frequently only have a nominal entrance 
fee to pay. Art is encouraged on the stage, and 
the attendance of the cultured courted in the audi- 
torium. As the admittance charged to those who do 
not enjoy the privileges is, comparatively speaking, 
expensive, the audience in all parts of the house 
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is generally of a fair social status. An exception 
is only made on rare occasions of national festivity, 
when the auditorium is thrown open to all comers 
free of charge. It would be well to at once, per- 
haps, notice what pride most courts take in their 
theatres, and that the royal owners frequently use 
them for the entertainment of their official or 
private guests, public receptions, &c. No series 
of court ceromonies sheeal is complete without a 
visit to the court playhouse, and it is not unusual 
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for all the seats to be filled by special invitation 
only, the gathering ranking as a court function not 
unsimilar to our annual State Concerts at Bucking- 
ham Palace. 

The national or government theatre abroad is, as 
a rule, run on the same lines as the court establish- 
ments, with the exception that the foundation and 
maintenance of the institution is officially held out 
to be chiefly in the interests of art and education, 
whilst the court playhouse is generally boldly 
recognised as the outcome of luxury. he per- 


uisites of officialdom in the shape of free tickets, 
the facilities afforded to the learned, and the high 
prices of the seats for the unfavoured, generally 
again make the auditorium the rendezvous of the 
cultured and moneyed. 
takes to pay all expenses, but by dint of good 
management, the admission fees not unfrequently 


The nation as such under- 
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substantially reduce the burden of the government 
exchequer. The doors of the theatre may be thrown 
open to all on special occasions, but unfortunately 
the percentage of the population that can avail 
itself of the occasion is small indeed. The national 
theatre, which is kept up out of the country's taxes, 
is practically reserved for the office-holders, savants, 
and the moneyed, the latter again enjoying the 
entertainment at a lesser cost than would be the 
case if they visited an establishment run on money- 
making lines. One thing should, however, be 
remembered, and that is the position the government 
theatres occupy as the show places of the nations 
that have built them. In the same way as the 
court theatres, though not perhaps to the same 
extent, the government, royalty, and officers of 
state, as the case may be, avail themselves of these 
institutions for hospitality and ceremonial. 

The municipal theatre is generally intended for 
educational and recreative purposes ; all classes are 
free to enjoy the entertainment at a minimum cost, 
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and outside the actual outlay for the building the 
ratepayers as a rule only have to make up the small 
difference between the actual expenditure and the 
amount of admission money received. This differ- 
ence, of course, varies according to the success of the 
pieces. There are no profits to make, no great 
risks to cover, and the inhabitants hence have 
their entertainment at cost price. Of course 
there are endless variations in the management 
of a municipal theatre. Tie favourite way 
latterly has been to put the building and fittings, 
which have been paid for out of the rates, at the 
disposal of a good manager, and allow him a small 
subsidy, subject to a fixed scale of charges not 
being exceeded. Would-be lessees compete for the 
post, stating to what extent they require to be sub- 
sidised. Contracts between the manager and the 
municipality generally date for a number of years 
at a time, and when a new lessee is once engaged, 
matters, as a rule, run very smoothly. As the 


great ambition of the municipality is to give its 
ratepayers good performances at a minimum cost, 
free lists, which would cost the management £0 



















many valuable seats, are not allowed, and at most 
we hear of a reduced price in certain parts of the 
auditorium for the students, aud the customary 
special privileges which are allowed to army officers 
in most military States. In exceptional cases the 
municipal theatre is considered in the light of a 
reception hall, where the authorities entertain 
certain distinguished guests and the prominent 
inhabitants pay their visitors the compliment of 
attending in their best. Then it should always be 
remembered that the theatre is a recognised regular 
rendezvous for the different social sets of the com- 
munity. Families of all grades have their particu- 
lar evenings for the play. In the stalls different 
cliques meet periodically, say weekly, and likewise 
in the gallery, say monthly. The municipal theatre 
is a public assembly hall in the fullest s2nse of the 
word. 

The subscription theatre of the Continent is run on 
lines similar to the municipal institution, with the 


great difference that its existence is primarily due | 
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to the desire on the part of the cultured and moneyed 
to satisfy their craving for the luxury of a good 
play. Education and healthy recreation are, no 
doubt, encouraged almost to the same extent as at 
the municipal establishment, and they serve as the 
official raison d'etre; but for all that the initial 
expense is incurred by the moneyed for their own 
private ends, though their contributions may cer- 
tainly also be partly considered as a gift to their 
locality. The subscribers who build the theatre 
frequently reserve to themselves the privilege of 
selecting seats, but otherwise their share in the 
enterprise generally gives them no distinction ; they, 
in fact, probably have to guarantee to cover any 
losses if they manage the place themselves, or, if 
they have a lessee, in our sense, they may be 
required to promise him an annual subsidy or box 
rental. The municipality, however, generally gives 
substantial help, partly perhaps in the form of a 
good site, and partly perhaps in the form of a sub- 
sidy to cover the expenses of keeping the building 
in general repair. There are also numerous instances 
where the municipality takes over the management 
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of the building, and hence the frequency of the 
so-called ‘‘stadt” theatre in Germany, which in 
reality is a subscription theatre. The erection of 
subscription theatres abroad, it should be remem- 
bered, generally lets off the foreign municipality very 
cheaply, a3 an outcry for a new playhouse would 
always have to be satisfied sooner or later ; and were 
it not for the volantary helpers, this would beat the 
entire cost of the ratepayers. The perquisite system 
is, of course, again barred, though the favoured army 
officer may, exceptionally again, have some special 
reductions. Subscription theatres, I should men- 
tion, have also originated through a nationality or 
coterie clubbing together with some ptgers pur- 
pose in view. The latest outcome of the subscrip- 
tion theatre is the playhouse which is built and run 
essentially on philanthropic lines for the education 
and recreation of the working classes. These are 
termed ‘‘ people’s theatres.” There are frequently 
assembly halls in connection with them. 

The private theatre is common to all countries, 
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but is primarily an English and American institu- 
tion. In exceptional cases abroad, particularly in 
France, private theatres receive subsidies from 
municipalities or the government to facilitate the 
production of new plays. The unsubsidised private 
theatres in German-speaking countries will only be 
found inthelargercities, where thereisroomforthem 
besides the official institutions. In this country the 
private theatre is either owned and managed by the 
same individual, either a professional manager or 
actor-manager, or owned and leased for a series of 
performances or a long term to managers, or star 
actors and actresses, who then figure as lessees. In 
the first case the theatre will be worked as a busi- 
ness simply, whilst in the latter the owner of the 
building primarily considers the property an invest- 
ment, whilst the various lessees employ the building 
for their specific purposes. In some instances the 
lessee wishes to entertain, in others to educate, and 
in others he may wish to advertise himself. Such 
private investment houses may be used respectively 
for drama, opera comique, &c., in accordance with 
the speciality of the individual lessee. 1n the pro- 
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vinces we have the modification of the lessee sub- 
letting his house to touring companies for short 
series of six or twelve performances at a time, and 
only arranging a “‘run” with a scratch company of 
his own for the Christmas pantomime or some 
similar special occasion. Oar latest suburban insti- 
tutions, such as Mr. Mulholland’s successful Metro- 
pole Theatre at Camberwell, are also managed on 
these lines. The old ‘‘stock company” of the 
provincial theatre is but rarely found, and has not 
been introduced into the suburbs. 








season, and some travelling opera companies, whilst 
opera comique will frequently havesuccessful ‘‘runs.” 
The private theatre in England, as in other countries, 
is practically essentially the home of the different 
kinds of drama, and the lighter entertainments 
such as burlesque. Most government and court 
theatres abroad, on the other hand, only bring out 
grand opera, and are bond-fide opera houses. A 
few court theatres and some municipal and sub- 
scription theatres similarly reserve their bills for 
classical drama. As a rule, municipal and subscrip- 
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Fic. 5. THe Tuirp Tier or Fires; Paris Nationat Opera Hovse. 


_Thave purposely so far avoided allusion to the 
kind of entertainment provided in a theatre, and 
have used the latter term quite irrespective of the 
class of performance, be it opera, opera comique, 
tragedy, comedy, or buffoonery. As the planning 
of the theatre, and in the first place the lines of the 
auditorium, and the setting out of the stage, depend 
on the performance to be produced, I must, how- 
ever, point out what classes of entertainments are 
associated with the various institutions mentioned. 
On the Continent grand opera is but seldom given 
10 private institutions : at the most we hear of a 
private opera comique. We can almost say the 
Same as regards England. We only have our 
Covent Garden Opera House, with its limited 





tion theatres and, to acertain extent, the theatres 
of the minor courts, are built both for operatic and 
dramatic performances, which alternate nightly or 
weekly, as the case may be. The successful plan- 
ning of these houses depends almost entirely on 
the clever adaptation of both stage and auditorium 
to this double purpose: a difficult task indeed, as 
the requirements for the successful rendering of a 
comedy or tragedy are so very different from the 
essentials of a grand opera. To enjoy a drama, 
the audience must literally be with the actors ; 
every gesture should be seen, and every whisper 
heard. The actors do not require much space ; in 
fact, their surroundings should be on such a scale 
that there is no fear of their appearing lost on the 





stage. At the opera the effect depends more on 
the tout ensemble; the gesture and intonation of 
the individual actor are not all-important to the 
general public of to-day. Room is wanted on the 
stage, ample space for the elaborate scenery, 
choruses, and ballets. While the proscenium 
opening of a modern dramatic stage should not 
exceed 32 ft., and the auditorium should not be 
larger than for 1000, an opera house proscenium 
opening can well measure 60 ft., and the auditorium 
hold 3000. Any one who visited the French plays 
at Drury Lane will remember how much of the 
beautiful acting was lost upon the majority of the 
audience, whilst the German opera could be fully 
appreciated in every part of the house. 

The promoters of the court, municipal, and sub- 
scription theatres of the Continent are often prone 
to attempting extremes, and I have several times 
seen what I would term a chamber drama put on 
the same stage on which a grand opera was 
mounted the night before. The satisfactory make- 
shift is only possible where the promoters at once 
make up their minds for a compromise in their 
bills. Small operas, operettas, and burlesques will 
suit the same house that was built for full drama. 
It would be better to cut out the grand opera and 
the chamber play. With the aid of clever planning 
the audiencemay then fully appreciate the entertain- 
ments ; while the most ingenious architect, with all 
the assistance to be had from a movable proscenium 
or the American style of shutting off part of the 
auditorium and mufiling the stage, would not satisfy 
the different audiences. I must here remark that, 
considering the acoustic requirements of a theatre, 
the architect must give equal attention to the stage 
as to the auditorium. This is unfortunately but 
seldom done, all attention being given to the lines 
and materials of the auditorium. It is true that 
M. Garnier, the architect of the Paris Opera House, 
once ascribed all good acoustic qualities to good 
fortune: but the architect should not wilfully 
oppose fortune by not considering the just claims 
of the stage. A stage of good acoustic properties 
means a better performance, as the strain on the 
voice of an actor or singer will not be so great. The 
modern iron stage will, in this respect, even require 
greater attention than the wooden one; as I shall 
explain in a future chapter. 

Referring to the playbill, which to a great extent 
also governs the requirements of the stage, I must 
first point out that there is the constant change of 
bill in most Continental theatres. This means 
that the same play is but seldom given two nights 
running, excepting, perhaps, at a one theatre, 
where, on rare occasions, there might be what we 
in this country would term a short run. The con- 
stant change necessitates a much more roomy stage 
than for theatres where the same piece is given 
night after night, as is generally the case in London. 
In the provinces, it is true, as I mentioned above, 
the touring companies visit, and we there have the 
weekly or fortnightly changes, whilst our opera 
and ‘‘French plays” also frequently adopt the 
Continental system of a nightly change. Other- 
wise, however, everything is generally arranged for 
the ‘‘run,” which requires a comparatively small 
stage. 

It is, however, not only the stage proper that is 
comparatively small in this country, but the whole 
of the offices pertaining to the stage, together form- 
ing the so-called ‘‘ back of the house.” Everything. 
from the manager’s office to his store-room, need 
not be so commodious as where there is a nightly 
change of programme. Perhaps I should also 
add that more space is given to the stage 
and its appurtenances abroad, on account of 
the greater liberality in the expenditure on all 
classes of public building on the Continent ; and 
the theatre as such, both the official institution and 
the private commercial concern, is primarily ex- 
pected to be exceptionally perfect in its structural 
arrangements. Quite outside the actual re- 
quirements for the stage, and the absolute neces- 
sities of the ‘‘ front of the house ” (which not cnly 
has to hold the auditorium, but often also serves 
as an assembly hall, as explained above), and 
further, quite apart from the liberal expenditure 
in connection with public works, and the frequent 
use of the theatre as a national or local show-place, 
our Continental neighbour distinctly associates 
roominess with a playhouse, and the public 
authorities strenuously endeavour to insure every 
part of the building having ample dimensions in 
the interest of the safety of the public. Only to 
quote instances of such official influence over the 








142 


ENGINEERING. 


[JAN. 31, 1896. 








planning, I should mention that certain foreign | 


regulations require a 10 ft. passage round every 
tier of the auditorium, and 6-ft. passages around the 
stage. Another code again requires a suflicient 
superficial area in the passagés and lobbies to com- 
pletely hold the entire audience. Without, how- 
ever, going into detail, and thus also carefully 
avoiding all mention of actual dimensions, I will 
simply refer to a diagram (Fig. 2, page 139) I have 
prepared, showing the block plans of some 25 English 
ana Continental playhouses, drawn and engraved to 
the same scale (about 1 : 2000). These blocks explain 
the comparative superficial area of buildings of this 
class ; but I will add, by way of characterising the 
relative position in cubic contents, that the Paris 
Opera House, for instance, will comfortably hold our 
Trafalgar Theatre on its grand staircase, the Court 
Theatre in the auditorium, and D’Oyly Carte’s 
Opera House on its stage. 

The block plans have also been so prepared as to 
illustrate the relative size and outline of the various 
stages, and, as will be seen, the difference is 
remarkable. The outline and dimensions naturally, 
in the first instance, depend on the respective 
requirements of the stage management ; but in the 
same way as the lines of the auditorium essentially 
depend on the proscenium opening, the setting out 
of the stage is governed by the height and width 
of this all-important feature. 
show several stages, with so-called rear stages, the 
planning of which has, of course, been governed 
by a wish to have facilities for certain effects. 
The actual dimensions, or perhaps better explained 
maximum and minimum dimensions, of these rear 
stages were, however, of course controlled by the 
size of the proscenium opening. 

To illustrate the relation of proscenium opening 
to stage and auditorium, I have added some plans 
from Vol. I. of my work, ‘‘ Modern Opera Houses 
and Theatres.” I have selected the Court Theatre 
at Vienna, the Amsterdam City Theatre, and the 
London Trafalgar Theatre (see Fig. 3, page 140) as 
exainples of the various types of theatre planning, 
and trust they will also interpret the difference of 
spirit with which theatre design is approached. 

The difference in the conception of the three 
playhouses is certainly striking, though the court 
and municipal theatre have much alike. Referring 
to what I have said above, the explanation can, how- 
ever, be ashort one. English theatres are mostly 
built to fulfil the prosy requirements of the in- 
vestors, or ambitious actors, or managers who cater 
for the pleasure and sensation seekers of a people 
— devoid of any feeling for architecture. 

hey are essentially utilitarian structures, with a 
little art thrown in now and then for advertisement. 
The modern theatre of every class on the Continent 
is always intended to figure as a fitting home of 
the ever-popular, invigorating, and revered dramatic 
art of nations who have a lond-fide interest in 
architecture, and who wish to see their hobby and 
pride housed in appropriate surroundings. Taking 
the contrasting spirit into consideration, and re- 
ferring to the examples, it will be seen how it comes 
that the erection of the English theatre, as a rule, 
simply requires good planners, good constructors, 
and business men. It is a minor consideration if 
there is art feeling in the architect, if he have 
an art ghost, or simply relies on some fibrous 
plaster manufacturers for his so-called art. If any- 
thing, it is more important that he should have the 
talents and facilities of a smart financial agent, or 
even company promoter. Abroad, on the contrary, 
theatres must have architects who are really archi- 
tects in the best sense, and who, if anything, attach 
the greatest importance to the art side of their 
profession. The theatre architect must have 
real interest in the essentially technical side 
of his work, but as an architect, and not as a 
mere financial agent. He must be conversant 
with the art of planning. The practical artists 
hold the commissions, and not what we would 
term the surveyor architects. A modern Continen- 
tal theatre to my mind, by-the-bye, is the most 
difficult object an architect can have to tackle, and 
requires every atom of what may be described 
as the true spirit of an architect. A maximum 
amount of real beauty is required, including the 
most careful blending of architecture, sculpture, 
and painting, and this where all the practical 
requirements are generally against the realisation 
of perfection, and where the requirements are 
more complicated, numerous, and _ essentially 
—- than in any other class of architectural 
work, 


The block plans | 


|been usually estimated for our northern cities 


|as 1,000,000 gallons per day from each square 
{mile of drainage area, or one-half an annual rain- 
| fall of 42 in., which is a fair average for the 


I have added two reproductions of sketches, 
which appeared in M. Moynet’s book ‘‘ Trucs et 
Décors,” showing the “ flies” and ‘‘ gridiron ” of the 
Paris Opera House stage (Figs. 4 and 5, page 141). 


This stage is the most important example of the old | 


type of stage mechanism, and though iron, it is 
true, has been used to a limited extent in the con- 
‘struction, this material has, to my mind, simply 
' been used to replace individual parts without mate- 
'rially altering the system. The two views, Figs. 6 
and 7, page 144, show the ‘‘gridiron”’ and ‘‘ mezza- 
nine” of the Court Theatre at Vienna, which has an 
| iron stage worked by hydraulic power. This example 
| may be considered in every sense ‘‘ up to date.” 
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TRANSMISSION OF WATER Power. 


' ‘THE next paper was called ‘‘ Water Power, its 


Generation and Transmission,” by Samuel Webber. 
He said in part as follows : 
‘“‘The engineers who have been for many years 


cities have laid it down as an established fact that, 
by means of proper and complete storage basins, 
one half the annual rainfall may be thus saved, the 
other half being either absorbed by vegetation 
or dissipated by evaporation. This amount has 


fev ag in the question of water supply for large 


jlarger part of the United States east of Kansas 
and Nebraska, rising, according to Blodgett, 
as high as 50 in. and 55 in. in parts of the South- 
Western States, but a safe estimate for the area of 
drainages from the great Appalachian range, which 
is as wide an area as we propose to consider in this 
paper. It will be readily seen that this annual 
rainfall of 42 in. amounts to nearly 732,000,000 
gallons on a square mile, so that 1,000,000gallons per 
day is almost exactly half of it. To secure this half, 
however, requires the most complete and perfect 
system of storage basins possible, and it is not 
safe to calculate on such an amount as being 
available for water power by any possible and 
economical means of storage. It is possible, how- 
ever, by practicable means of storage, to secure 
about one-third of the rainfall ; and as water for 
power purposes is usually measured in cubic feet 
per minute or per second, instead of gallons, we 
will now adopt that mode of computation. 

The author proceeded to explain that an annual 
rainfall of 42 in. is equal to 267,409 cubic feet per 
day on asquare mile, or 3.09 cubic feet per second; 
and if one-third of this, or 1 cubic foot per second, 
is taken from each square mile of drainage area, the 
supply which can usually, by the aid of storage, be 
relied upon is arrived at. 

The late James B. Francis, for many years the 
engineer of the Locks and Canals Company, at 
Lowell, on the Merrimac River, once gave the 
author the following data, as the result of many 
years’ observation of the flow of the Merrimac 
River, which, however, does not take in the few 
days of ‘spring freshets,’ when the snow is going 
off from the mountains, and the river so high and 
swollen as to be practically unmeasurable : 

Cubic Feet per 


Minute per 
Square Mile. 


Spring flow... - ss ” 90 
** June flow,” about the average... 55 
Minimum fiow in Aug. and Sept. ... 30 


The minimum flow has, however, been less than 
that once or twice in recent years, as in 1881 it was 
only 26.7 cubic feet per square mile drainage area, 
or .445 cubic feet per second. This diminution 
has been due to the destruction of the forests around 
the head waters of the river, and such forest destruc- 
tion must be borne in mind by every engineer as a 
probability when making estimates on a projected 
water power. This 30 cubic feet per minute, or 
.50 cubic feet per second, the minimum flow, is but 
one-sixth of the rainfall, and in order to secure the 
one-third, a sufficient ‘pondage’ must be provided 
above the dam, at the proposed water power, or in 
some other convenient location, to store the night 
flow, if the water is used in the daytime, or vice 
versd, so as to get ¢ double quantity during working 








hours without too much diminution of the working 
head. 

‘* Colonel James Francis, who has succeeded his 
father as agent and engineer of the Locks and 
Canals Company, informs me that with 3 ft. of 
‘flash boards’ on the dam, giving a fall of 34 ft., 
they can store in this pond, at a depth of 1.50 ft., 
71,874,000 cubic feet of water, which, if drawn 
down the 18 in. in 10 hours, would give them 6165 
horse-power, which, added to the daily flow of 
the same 2000 cubic feet, would give at low watera 
total of 12,330 horse-power. The original estimate 
of the power available at Lowell was 10,000 horse- 
power on 30 ft. fall ; but by raising the dam above, 
and removing obstructions below, this power has 
been increased, as shown. The net effect of the 
present turbines in Lowell is here taken at 80 per 
cent. There are, however, in place at Lowell 
turbines enough to utilise 20,000 horse-power, for 
which water is furnished for a portion of the year, 
but which have to be supplemented by steam en- 
gines to supply the deficiency when the water is 
reduced to the minimum flow, as above quoted.” 

Mr. Webber then took up the question of tur- 
bines, the following Table showing the results ob- 
tained from a number of wheels of nearly the same 
diameter and under a head of 26 ft 


| 
Cubic Feet Binico- 


Inches 
| Water per ‘ 
Diameter. Second. Power, 








Boyden Fourneyron om Se 36 22.95 | 655 
Risdon a. = : 36 | 35.45 gg 
Risdon “L.C.”.. os ; 36 | 48.27 121 
Risfon“D.C.” 2... 36 | =| (80 199 
Leffel, standard .. oe - 35 | = 40.45 | 96 
Leffel, special 5 eo os 35 | 60 148 
Tyler .. ee os Sa i 36 | 40.7 | 95.8 
Swain.. os = = : 36 | 58.2 140 
Hunt, “Swain bucket” .. ‘. 36 48.8 121 
Hunt, new style .. a ‘ 36 | 98 239.74 
Leffel, ‘‘Samson”.. - : 35 109.1 264 
* Hercules ” s ie ; 36 107.6 253.5 
Victor.. 2 - ae ‘ 35 108 8 266 


‘“This enormous difference in productive effect in 
wheels of the same diameter shows the great 
economy of the later type of turbines, particularly 
as all the wheels above named have a proved efti- 
ciency of 80 per cent., and some of them have 
given more, such as 87 per cent. for the ‘ Risdon,’ 
tested by Mr. Edward Sawyer, of Boston, at 
Crompton, R.I., and by the author at the Cen- 
tennial ; 87 per cent. for the ‘ Hercules,’ tested by 
Professor Thurston ; 84 per cent. for the ‘ Collins,’ 
by the same anthority ; 84 per cent. nearly for 
the ‘ Swain,’ by Mr. Francis ; 84 per cent. for the 
‘Geyelin’ and the ‘ Hunt,’ tested by the author ; 
and 88 per cent. for a 15-in. ‘ Victor,’ by the same, 
but this was so small a wheel that the test cannot 
be depended on. Later tests of large wheels at 
the Holyoke Flume give over 80 per cent., and to 
these may be added the ‘Success’ of E. Morgan 
Smith, York, Pa., and the ‘ Humphrey,’ Keene, 
N.H., and the wheel of Gates Curtis, of Ogdens- 
burg, N.Y., also the ‘New American,’ of the 
Dayton Globe Iron Works, Dayton, Ohio. Here 
all questions of selection must be governed by 
other reasons than that of mere efficiency, as all the 
above 17 wheels have been proved to give 80 per 
cent. or over net effect. Nearly all these wheels 
have been adapted to horizontal shafts, for high 
heads, where the belt pulleys can be kept out of 
water, and so far as they have been tested, show no 
difference in economy from that given on vertical 
shafts. A ‘ Hunt’ wheel, tested by Mr. Francis 
in situ, in a mill at Lowell, only varied a fraction 
of 1 per cent. on a horizontal shaft from the re- 
sult obtained on a vertical one by Mr. Herschel, at 
the Testing Flume, in Holyoke.” 

The question of cost varied greatly, according to 
the expense of development. At Lowell the early 
cost was 40 dols. per horse-power for dam land and 
canals. This increased to 50 dols., and later to 
100 dols. per horse-power, to which another 100 
dols. is to be added fcr the expensive ‘‘ Boyden ” 
wheels and massive masonry pits. At Augusta, 
Georgia, with a nine-mile canal it was 90 dols., and 
at Columbia, S.C., with five miles of canal, it was 
72 dols. The author then gave data obtained in 
recent years at three places. The first instance he 
quoted was that of the Concord Water Power Com- 
pany, on the Merrimac River, at Concord, N.H. 
Here the power developed is at a minimum 3300 
horse-power, on an average 5000 horse-power from 
a fall of 22 ft. The wheels are ‘‘ Rodney Hunt 
turbines, set in pairs on horizontal shafts of 400 
horse-power each. The cost has been as follows : 
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dols. 
700 acres land, and flowage rights... 20,000 
Dam and abutments __... RS ... 141,015 
Canal, 60 ft. wids... wa one rn 27,363 
Head gates... ve ace aaa oa 16,675 
Waste weir... sea i ee as 5,220 





Making an investment for water of... 210,273 

or 63.72 dols for the minimum amount of power, 
or 42 05 dols. for the average amount of power. 
To this is to be added, pits and foundations put in 
for 2000 horse-power, 15,000 dols., or 7.50 dols. 
per horse-power. Wheels put in for 1600 horse- 
power, 12,225 dols., or 7.66 dols. per horse-power, 
making a total, for the minimum flow of water, of 
78.88 dols. per horse-power, and for the average 
flow, of 57.75 dols. per horse-power. 

‘Now, if we base our calculation of cost on the 
minimum flow, and allow interest, 5 per cent.; 
sinking fund, 24 per cent.; repairs, 14 per cent. ; 
taxes, &c., 1 per cent.; we get a total annual cost 
of 10 per cent., or 7.89 dols. per horse-power, to 
which add oil and attendance, 75 cents, making 
8.64dols. As this power is to be transmitted, in 
part, at least, to Concord by electricity, the cost of 
such transmission, on which I do not assume to be 
an authority, will have to be added to this. If, on 
the other hand, it is to be partially used near at 
hand, it is safe to say that the cost of transmission 
by shafts and belts would not increase it to over 
10 dols. per horse-power. If we assume the average 
flow of 5000 horse-power, the cost of the power at 
the wheels would be only 5.72 dols., but we should 
then require the additional expense of a steam 
plant, and its operation, to produce the 1700 horse- 
power deficiency at low water.” 

The author next took the case of a large southern 
mill, the John P. King, at Augusta, Ga. Here 
the water is purchased of the city at a rental 
of 5 dols. per annum per gross horse-power. The 
wheels are three Geyelin turbines, on vertical 
shafts with bevel gears, estimated at 1835.5 
gross horse-power. These wheels, by the author’s 
own test in sitw, netted 84 percent. Calling the 
average 80 per cent., it gives 1468 net horse- power. 
The cost of plant was for wheel pits, 42 ft. deep, 
in rock; head race, 200 ft. by 40 ft.; tail race, 800 ft. 
to river; about 25,000 dols. ; and the wheels and 
jack shaft cost the same, or 50,000 dols. in all. 
This, for 1468 net horse-power, is34.20dols. per horse- 
power, or, at 10 per cent., 3.42 dols. ; water rent, 
5.50 dols. on 1835.5 gross horse-power, equal, net, 
6.88 dols. ; attendance and oil, 75 cents. ; making 
a total cost of 11.05 dols. 

The next case quoted was also a southern one, 
that of the Columbia Mills, at Columbia, S.C. 
Here the water is leased at a rental of 5 dols. per 
horse-power. For quantities less than 500 horse- 
power, the charge is 7 dols. The fall is 27 ft., and 
the power is furnished by Victor turbines, on hori- 
zontal shafts, and is transmitted by electricity to the 
mills. 

(Juicksands made the construction of the wheel 
pits very expensive, on account of the quantity of 
concrete masonry required, and ail expenses of 
pits, races, power-houses, &c., are given as 55,000 
dols. for 2000 horse-power. The wheels cost 
20,000 dols, more, so that there was a total expen- 
diture of 75,000 dols. for 2000 horse-power, or 
37.50 dols. per horse-power. This, at 10 per cent., 
as before, gives 3.75 dols. per horse-power ; water 
rent, 5 dols. per horse-power ; attendance and oil, 
75 cents ; making a cost at wheels of 9.50 dols. per 
horse- power. 

‘“‘As the water rent paid in the Jast two cases 
covers interest and depreciation, while the cities 
which furnish the water also obtain their own 
supply for other purposes, it will be seen that it 
covers the cost, and that the estimate of Mr. 
Samuel Batchelder, 50 years ago, that the cost of 
water power in Lowell, including land, was under 
15 dols. per annum per horse-power, was substan- 
tially correct, and will cover the cost of water power 
with modern turbines, under fair circumstances, 
to-day, with plenty of room to spare for heating.” 

While this paper received some criticism at the 
hands of the objective corps, the general sentiment 
was quite favourable to it as a valuable collection 
of data. 

OIL aND GasEous FUvEL. 

A topical question followed: ‘‘ What is the 
economy, if any, of damper regulation in firing 
with liquid or gaseous fuel?’ This was at once 
disposed of in a most summary manner by the 
wholesale and subduing statement that there was 
noeconomy. If that was nota clean “knock-out” 





for topical questions, then there is none to be had. 
Our mechanical athletes scored here in a manner 
which must have been to them a keen source of 
satisfaction. 

Next came Topical Question 129: ‘‘Are there 
any conditions under which oil fuel is cheaper than 
coal for generating steam at points in the Atlantic 
seaboard States ; if so, what are they, and where?” 

One speaker suggested the works of the Stan- 
dard Oil Company. Probably he was in this Trust 
and spoke advisedly. Another had used oil, but 
abandoned it, as the furnace used three times the 
amount guaranteed. Certainly that builder had 
exceeded his own figures. Another found no 
economy in oil. One man thought if there was an 
oil well and a coalmine in the engine yard, the oil 
would be cheaper. He claimed the advantage for 
oil of maintaining a uniform and steady heat. A 
practical answer was given in the case of the Penn- 
sylvania Railroad, which had coal and oil equally 
accessible, and used coal. Oil at 34 cents per gallon 
was equal to coal at 3 dols. per ton. 


Furst Economy 1n O11 REFINERIES. 


The regular paper followed, entitled ‘‘ Means 
Adopted for Saving Fuel in a Large Oil Refinery,” 
by Charles E. Emery. The refinery in question 
is located at Bayonne, about five miles from New 
York City, and in it were 5500 horse-power of 
boilers in four boiler-houses in different parts 
of the grounds, and these boilers were forced 
beyond their capacity much of the time. They 
used for steam purposes alone, 64,000 tons of coal 
per year. Investigations showed various sources 
of loss, the most striking of which was in the steam 
pumps, which were numerous throughout the works, 
many of them using 240 lb. of water per net 
horse-power per hour ; one occasionally was found 
which could deliver a horse-power on 80 Ib. of feed 
water, As electricity was required, among other 
matters, a proposition was made to have a large 
separate electrical plant. . This was not approved 
by Mr. Emery. A smaller electric transmission 
was recommended to reach various outlying points 
where steam had to be transmitted a long distance 
at very great expense in condensation, independent 
of the power developed, since it was necessary in 
winter and desirable in summer to keep the pipes 
warm all the time, although the power was at many 
of the points only used occasionally. An extension 
of the exhaust system wasrecommended, evenif it be- 
came necessary to increase the back pressure, and it 
was recommended that a number of power stations be 
established, in which would be erected good high- 
pressure non-condensing engines, operating power 
pumps, to take the place of the numerous steam 
pumps in different parts of the works, the exhaust 
from such engines to enter the exhaust mains, 
and to be used for heating purposes. It was 
pointed out as desirable that the changes be 
made somewhat slowly, so that experience gained 
at one plant could be applied at another, and 
so that the class of engine best adapted for the 
purpose could be determined. Evidently if all the 
exhaust would eventually be required, a cheap form 
of engine could be used, and if the contrary was 
the case, good compound condensing engines could 
be used at some of the locations. 

The suggestions were adopted, and considerable 
work has been done under the immediate direction 
of the executive officers in consultation with the 
author. Atthe present time the system of local 
plants operated by high-pressure steam engines 
and power pumps has been applied at two points 
in neighbourhoods where the least exhaust steam 
is required, and the exhaust steam from nearly all 
the engines and the large number of wasteful 
pumps has been collected and used at a pressure 
of about 10 Ib. in the steam stills, the results 
showing that nearly all of it could be utilised. 
The result of the work, thus far accomplished, has 
been to reduce the coal consumption for steam 
purposes fully one-half, or about 32,000 tons per 
year. The saving has gradually increased from the 
time the work was commenced, and has been 54 
per cent., compared with the previous year, for the 
last three months, though the entire work laid out 
is not yet complete. One of the four boiler-houses 
has been closed, and experiments are in progress to 
ascertain how many more boilers can be shut. down 
without forcing the remainder above the economical 
limit. The principal part of the saving has been 
due to the use of exhaust steam. 

The paper received some discussion, but Mr. 
Emery is an engineer who knows how to get at a 





‘result, and is also a man fully able to explain and 


defend each step that he takes, and his conclusions 
and methods received the approval of most present, 


(To be continued.) 





THE BRADFORD TECHNIOAL 
COLLEGE. 
(Continued from page 75.) 

REeuLAR courses of study, each extending over 
three years, have been established in civil, mechani- 
cal, and electrical engineering. The preparatory 
or first year’s course is the same for all students, 
three days per week being spent in the workshop, 
one day in the drawing office, and the remainder of 
the time dgvoted to mathematics and mensuration, 
physics, chemistry, and metallurgy. The second and 
third years’ courses are specialised according to the 
particular branch of engineering a student intends 
to follow. For civil engineering the course includes 
two days per week workshop and testing laboratory 
practice, and on other days lectures and practice 
In the subjects of draughtsmanship, advanced 
geometrical drawing and setting out work, mathe- 
matics, applied mechanics and strength of materials, 
graphic statics, foundations, earthwork, masonry 
and building construction, design of constructional 
ironwork, specifications and quantity surveying; 
and during the summer months instruction is given 
in land surveying and levelling, with practical 
lessons in the field. Mechanical engineering 
students devote three and a half days per week to 
workshop and testing laboratory practice, and on 
other days attend classes and lectures on machine 
drawing and design, mathematics, applied mechanics 
and mechanism, steam and gas engines and other 
motors, valve and expansion gears, machine tools, 
mill gearing, &c. Electrical engineering students 
are required to pass through the same courses as 
for mechanical engineering, certain modifications 
being introduced to meet their special requirements. 
In connection with the physics department of the 
college, a laboratory has been fitted up for practical 
testing, and there is also a dynamo-room, battery 
of accumulators, &c. A special feature of the 
work of this course has been the design of a 
quantity of electrical apparatus for use in the 
classes, which has been constructed in the workshop 
of the department, as well as countershafts and 
driving arrangements for dynamos, the fittings, 
switchboards, &c., for the college electric lighting 
installation, which is run and kept in working 
order by senior students of the department. 

The general arrangement of the drawing office is 
clearly shown in the interior view, Fig. 5, page 145. 
The room is lighted entirely from the north slope 
of the roof, which is in every way preferable to a 
side light. The drawing tables are of a somewhat 
unusual, though extremely simple, type, which 
experience has shown possesses many advantages, 
and which, being perhaps worthy of adoption 
elsewhere, we illustrate in detail in Fig. 6. The 
top of the table or desk is made with a fixed slope, 
any form of adjustment being considered unne- 
cessary, and only likely to get out of order. The 
height is easily regulated to suit each student by 
pieces hinged to the boards themselves. The 
latter, of the usual engineer’s pattern, double 
elephant size, are provided by the department ; 
and when not in use provision is made for storing 
them in recesses formed in the back of the tables, 
as shown. To each student is allotted a small 
drawer or locker for instruments, &c., and two 
large drawers for drawings ; and in order that he 
may assume a comfortable position when seated, it 
will be noticed that the tables are made with a 
sloping front. For the use of each worker a small 
swivelling gas bracket is provided, repeated trials 
having shown that no other system of illumination 
by gas is capable of giving satisfactory results. In 
this respect, however, it must be admitted that 
there is room for considerable improvement, and 
that the use of gas, both for drawing office and 
lecture-room purposes, is at best open to serious 
objection from a sanitary point of view, and necessi- 
tates very perfect ventilation to be regarded as 
even permissible. It is therefore intended, as 
soon as certain improvements now in progress are 
completed, to substitute electric light, which 
affords the only complete solution of the difficulty. 

Following the usual practice in an engineer’s draw- 
ing office, students of the first year’s couree are first 
required to execute neatly a number of tracings of 
simple working drawings, as far as possible dupli- 
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cates of those in use in the workshop for the time 
being. Great attention is also paid to freehand 
sketching of machine details, and especially of 
the methods of holding and fixing work in the 
various workshop tools. Some faciilty having been 
obtained in the use of instruments, the pupils 
receive instruction in drawing from copy and inking 
in, and in ‘‘ round writing ” and lettering drawings. 
When proficient in this part of the work, they 
finally draw out to scale their own freehand 
dimensioned sketches previously executed. During 
the second year, drawing from copy is entirely 
prohibited, and the practice consists largely of 
examples executed from measurement of the 
engines, machine tools, &., in the workshop of 
the department, supplemented by examples of small 
machinery and apparatus kindly lent by various 
firms from time to time for the purpose. The 
course also includes lectures on elementary design, 
the use of standard proportions and calculation of 
strength for simple cases. The work of the third 
year’s class consists of the ‘‘ getting out”’ of detail 
working drawings from the general drawing, the 
preparation of designs of a simple character from 
given particulars, such as small cranes, parts of 
machines or engines, beams, girders, &c., and finally 
the calculation of weights as required in estimating. 

The lecture-room is shown in the engraving, 
Fig. 7, page 145. It is capable of seating altogether 
about 80 persons; but, when required, may be 
divided by a revolving screen in the centre, so as 
to accommodate two distinct classes at the same 
time. The desks are made wide enough to take a 
small drawing-board, so that any diagram may be 
copied, or an example worked out during class by 
the aid of T-square and instruments ; and instead of 
the very inconvenient method often adopted of 
attaching the seat for one row directly to the front 
of the desk on the row behind, it will be seen that 
a clear space is left, which not only permits the 
instructor to inspect the work of his class, and 
from time to time to render individual assistance, 
but also enables any student to leave his place 
without disturbing all others on the same row. 
Instead of the ordinary plan of taking down rough 
notes in pencil, a uniform system of lithographed 
class sheets, specially prepared by the staff of the 
department and mounted on boards in the same 
way as ordinary drawing copies, is employed for all 
lecture courses. These sheets embody the more 
important portions of the subjects explained at 
length in the lectures to which they refer, and each 
student is required to make a neat copy of the same, 
with all sketches properly inked in and finished— 
in this way gradually constructing his own text- 
book. All examples given to supplement class 
teaching and test the student’s knowledge are 
worked out in the same way on a standard size of 
paper. The use of large wall diagrams alone has 
long ago been abandoned, as they are much more 
difficult to see and to sketch from than these smaller 
sheets, one of which can be placed before each 
individual. In order to multiply examples and 
exhibit the various applications of any one principle, 
the lantern is largely employed, and in the day- 
time the lecture-room may be darkened to any 
desired extent by means of a simple arrangement 
of swinging shutters hinged below the glazed 
portion of the roof. It has been found that the 
system of class sheets, although arrived at inde- 
pendently, is very similar to the plan in use at 
some of the German schools. In the first and 
second years’ courses, the work of the various 
classes is conducted as far as possible without the 
use of expressions and formulz involving advanced 
mathematics, and Mr. Charnock has devoted great 
attention to the development of graphic diagrams 
and methods of calculation, which, in addition 
to the well-known applications to determine the 
stresses in structures and machines, form quite a 
special feature of most of the subjects taught in the 
department. We notice, too, that instruction is 
also given in the use of that now almost indis- 
pensable pocket companion for an engineer—the 
slide rule, a large model of which is provided, so 
that the various operations may be clearly exhibited 
to a whole class. Much of the work is, of course, 
experimental, and here the advantage of a well- 
equipped workshop is distinctly felt, as from time 
to time it becomes an easy matter for the students 
to construct models and other apparatus for class 
purposes. It should be remarked, however, that 
this does not refer to wooden models of machine 
details for use in a drawing class, and which we 
are glad to find are altogether prohibited. Such 
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models can rarely be made of correct proportions, 
and can never give any idea of good workmanship 
or fitting, besides which it is somewhat strange to 
find that they generally cost two or three times as 
much as the actual article in metal which they are 
intended to represent. 

The evening classes of the department are con- 
ducted on similar lines, so far as the very limited 
time will permit ; but experience at Bradford is 
not in favour of regarding evening work for 
apprentices as in any way likely to afford a solution 
of the technical education question. The regulation 
**30 lessons of one hour’s duration ” for a student 
more or less fatigued after a hard day’s work can 
scarcely be expected to produce brilliant results. 
For persons already engaged in business the 
instruction must be specialised, and a systematic 
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Lecture Room. 


course of study such as may with advantage be pur- 
sued by a day student is out of the question. Never- 
theless, as the numbers in attendance clearly show, 
ood work is being done, on the principle of attempt- 
ing only a little and doing that well. 
° (To be continued. ) 





THAMES BRIDGES.—No. XXXII. 
55. WALLINGFORD Brine. 


From Henley to near Lechlade the Thames forms 
the boundary between the counties of Oxford and 
Berkshire ; for some distance beyond this point it 
marks the separation of Wiltshire and Gloucester- 
shire. Reading, Wallingford, Abingdon, and Oxford 
are the only towns of any magnitude on this section 
of its course, and of them, the first and last named 
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alone retain the importance which has attached to 
them through a long and varied history. There 
was atime, however, when Wallingford held high 
rank as a commercial centre, and on more than one 
occasion it has played a conspicuous part in the his- 
tory of this country. 

The bridge that now spans the river at Walling- 
ford is illustrated on page 156 ; it is a substantial 
and well-designed structure, erected near the begin- 
ning of the century. The bridge itself, however, 
forms only one part of the viaduct that extends for 
a considerable distance, and constitutes the long 
approach rendered necessary by the wide stretch of 
low-lying land on the Oxford shore. It is almost 
unnecessary to say that the existing bridge is the 
successor of an ancient structure, much of which still 
remains in the approaches, combined with the newer 
construction. hen the first bridge was erected 
at Wallingford is a matter of conjecture, based on 
widely varying traditions; quite a number of 
writers have devoted time to the unearthing of the 
older chronicles of Wallingford, and none of these, 
unless they have copied from one another, are 
wholly in accord, excepting in the opinion that 
great interest attaches itself to the history of the 
district. The principal authorities that we have 
consulted are as follows: Camden’s ‘* Magna 
Britannia,” 1720; the ‘‘Liber Regis” of John 
Bacon, 1786 ; Boydell’s ‘‘ Thames,” 1794 ; Ireland’s 
‘*Book on the Thames,” 1801 ; Davenport’s ‘* Ox- 
fordshire Bridges,” 1869; Colonel Cooper King’s 
‘* Berkshire ;” and the ‘‘ History of Wallingford,” 
by John Kirby Hedges, 1881. From these and a 
few minor sources we have obtained information, a 
short summary of which will, we think, be found 
of interest. 

There are evidences that the site now occupied 
by Wallingford was a stronghold of the early 
Britons, who called it Gualen, or ‘‘ Old Fort,” and 
many relics of their presence have been found. Its 
importance from a military point of view must 
have been considerable, since the Romans after cap- 
turing the place, strengthened it with earthworks, 
which remain well defined until the present day. 
The rising and receding tides of successive conquests 
left their marks on the stronghold of Gualen; 
traces of the prolonged and prosperous era of the 
Saxons, of the destructive inroads of the Danish 
soldiery, and the permanent evidences of Roman 
civilisation. When under Roman rule, Wallingford 
must have grown into an important centre of 
commerce during the centuries that passed be- 
tween the invasion of Cvzesar’s victorious legions, 
and the abandonment of this and all the other 
Roman colonies of the expiring empire. The 
ancient arms of Wallingford, a castle with sun and 
stars above it, is similar to the device on the 
coinage of Constantius, father of Constantine the 
Great, who died in York in 306, about a century 
and a half before the retreat of the Romans from 
Britain. This coincidence is taken as good evidence 
of the importance of Wallingford at that early date, 
and the conclusion is confirmed from the fact that 
in the commencement of the Saxon period it was 
undoubtedly a place of considerable consequence. 
For nearly 300 years it remained under the 
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control of the line of kings ruling the West Saxon 
division of the country, and when, after the long 
period of disquiet caused by Danish invasion, 
England was prosperous under the control of Edward 
the Confessor in 1042, it is recorded that the town 
possessed 276 houses that paid ‘‘ gable tax” to the 
Crown. By that time the name had been changed, 
and in the loose manner of that and of later 
periods, was spelt Wealings, Waling, Walling, 
Wallyngford, Wallingford, and Walyogforth. With 
the coming of the Normans the prosperity of the 


town increased ; it was then held by Wigod, a high | 


officer of Edward the Confessor, and by the orders 
of the Conqueror a fortress was erected in 1071 


by Robert d’Oilly, a follower of William, who| 
This castle was | 


had married Wigod’s daughter. 
added to at various times, and finally it cor- 
tained a collegiate church endowed with lands 
and revenues for the maintenance of a dean, six 
prebendaries, six clerks, and four choristers. In 
the reign of Edward IIL. the interests of Walling- 
ford were linked to the Duchy of Cornwall. That 
monarch conferred on his brother John the earldom 
of Cornwall, and he, dying in the tenth year of 
Edward ILI., without heirs, ‘*‘the earldom was 
by special Act annexed to the Crown, and the 
title changed to that of duke, which was given 
t> Edward the Black Prince, who was the next 
year installed as Duke of Cornwall. From this 
time the dukedom has remained with the Crown, 
the eldest son and Heir Apparent of the King 
of England being Duke of Cornwall by birth, 
and among many other manors settled to sup- 
port the dignity, the town of Wallingford was 
one.” For a time, however, the manor passed out 
of the Royal keeping. Ireland tells us that in the 
reign of Henry VIII. Cardinal Wolsey obtained 
the Royal sanction to the erection of Christ Church 
College at Oxford, and the manor and castle of 
Wallingford were bestowed on him in aid of the 
undertaking. When Wolsey, however, fell into 
disgrace, the property reverted to the King, who 
permitted the college to retain the castle. Nearly 
200 years before the title of the Duke of Cornwall 
was created, the castle, as well as a fortress erected 
on the opposite side of the river at Crowmarsh 
(referred to in a previous article as the open-air 
site of a judges’ sessions), had been the scene of 
prolonged fighting between King Stephen and the 
(Jueen Matilda, with the result that the castle was 
left in a damaged condition, and probably was never 
quit3 repaired ; so it remained until the Common- 
wealth, when Cromwell issued an order, still existing, 
for its destruction. The importance of Wallingford 
had reached its highest point about the time that it 
was annexed to the Duchy of Cornwall. Leland says 
that the town had been well walled and fortified, 
‘** the walls going in compass a mile and more from 
the castle, and so coming to the bridge, a large 
thing of stone over the Thames.” Colonel Cooper 
King in his ‘‘ History of Berkshire,” 1887, states 
that Wallingford ‘‘was one of the earliest Parlia. 
mentary boroughs, sending representatives in 1293, 
and, like Windsor, paid its members, and chose 
them from the inhabitants of the corporation.” The 
curfew, established at Wallingford in the time of 
William the Conqueror, is still rung twice daily, at 
6 A.M. and at 9PM. 

During about 550 years Wallingford continued to 
sends its two members to Parliament, this privilege 
having been reduced only as late as 1832, while in 
1885 it suffered total disenfranchisement. We have 
said that evil days fell upon Wallingford about the 
time that it was annexed to the Cornwall Duchy ; two 
causes contributed to its misfortunes—the plague 
that ravaged Europe in 1348, and the construction 
of other bridges across the Thames. The great 
pestilence that devastated Asia and Europe origi- 
nated in China, and travelled slowly for 15 years 
before it reached Europe, where it is estimated 
that it found no less than 40 millions of victims. 
This was the Black sDeith so vividly described by 
Bocaccio. It reacied England in the month of 
August, 1348, striking the western counties first, 
and spreading to London through Devon and 
Somerset to Bristol, Gloucester, and Oxford. 
Many parts of the country were decimated 
by the disease during the seven months of 
its existence, and Wallingford appears to have 
suffered especially; nor did it recover its old 
prosperity, but gradually decayed until the period 
of the Commonwealth, when, the King being 
quartered at Oxford, some transient importance was 
given to the town. It was then that many of its 


13 churches suffered severely, and the population 





of the parishes they represented dwindled ; at the 
present time there are but three churches in the 
town. Probably a greater blow to the welfare of 
Wallingford than the plague itself, was the erection 
of bridges at Abingdon and Culham, which diverted 
much of the road travel, Wallingford Bridge having 
been the only one in the locality till the completion 
of its rivals. It isclaimed that Wallingford possessed 
the earliest bridge across the Thames; however 
this might be, there is no doubt that the original 
structure was of great antiquity, and that no traces 
of it remain at the present day. Colonel Cooper 
King says that tradition assigns the date of 600 a.p. 
to the first bridge, and though there is but little 
evidence for this assertion, it is not unreasonable 
to suppose that astronghold of Britain and a Roman 
fortress should have possessed some means of com- 


/munication between the opposite banks of the 





river, at first probably the ford, and subsequently a 
timber bridge. The ‘‘ History of Wallingford,” by 
John Kirby Hedges, published in 1881, contains 
many particulars of the interesting structure that 
was largely rebuilt in 1809. He approves the theory 
of the traditional bridge of the seventh century, but 
points out that, according to the best authorities, 
the first stone bridge in England (that at Bow, near 
Stratford) was not completed till 1118; the pro- 
babilities appear to lie in favour of an earlier timber 
bridge, somewhat old in the time of Stephen, and 
lasting long after his period. Mann, writing in 
1818, believes that the stone bridge ‘ was first 
erected in the reign of Henry III. in the thirteenth 
century, and that it became vested in the Corporation 
[of Wallingford] in the fifth year of Henry VIII.” 
{t is clear, however, that the old corporation 
had an interest in the bridge before the reign of 
Henry VIII. The first reference to it in the cor- 
poration books is in the year 1507, when on April 
22, twenty-second year of Henry VII., ‘‘ Master 
Mayor commanded the bridgemen to distrain for 
any arrears belonging to the bridge.’ There are 
records, however, according to Hedges, of a much 
earlier date, for in the fifty-first year of Edward 
ILI. (1877) the names of stewards and custodians 
of the bridge who were responsible for the repairs 
and maintenance, were Roger Cole and Richard 
Stockbrugge ; to these one William Goldsmith had 
bequeathed land for upkeep of the bridge ; there is 
no evidence, however, how or by whom the cus- 
todians were appointed. 

It has been a favourite but rather fanciful idea 
that the first stone bridge at Wallingford was con- 
structed by Peter of Colechurch, the builder of 
old London Bridge ; the foundation on which this 
theory rests is the similarity in the lengths of the 
two bridges, the one having been 900 ft. and the 
other 915 ft., while the number of arches in each 
was 19. Here the coincidences ended, while on 
the other hand the differences were great ; the road- 
way at Wallingford was not more than one-third 
that of London Bridge, the former being only 12 ft. 
in width, with angular refuges over each pier for 
the convenience of the foot passengers. ‘‘ The 
arches of the bridge were of different dimensions, 
varying from 12 ft. to 18 ft. inspan. The widest 
was called the navigation arch, it being the only 
one the barges could pass through ; but even this 
was so low, as well as narrow, that the passage 
through it could not be effected without difficulty, 
and it has been observed that more barges were 
sunk at this place than in any other part of the 
river. Whether the Thames covered the whole 
space of the ground on which the bridge now 
stands, at the time of its erection, cannot be ascer- 
tained, but at present the bed of the river, except 
in flood time, is confined to the three new central 
arches. It has been suggested that the similarity 
spoken of before between London and Wallingford 
Bridges could bardly have been accidental, and the 
same architect must have designed both bridges. 
If this be the correct deduction, the date of the 
erection of Wallingford Bridge would be in the 
time of King John. The architect of Londen Bridge 
is said to have been Peter, curate of Colechurch, a 
man chosen for his knowledge of building. This 
Peter died, leaving the work (London Bridge) un- 
finished, as appears by a letter from King John 
in the third year of his reign, which is among the 
public records, and the undertaking is supposed to 
have been finished in 1209, having been committed 
to the care of three merchants of London, named 
Mercer, Almaine, and Bolewrite (‘‘ History of 
London,’’ by Northouk). Unless, however, the 
stone building over the gateway at the west end of 
Wallingford Bridge, called Mary Grace, was origi- 





nally a chapel or chantry, as its name, and the 
reference to a ‘chapel eyot,’ would lead us to 
suppose, the bridge lacked one of the main charac- 
teristics of the period, for bridges in the earlier 
times had always something of a holy character, 
and stood in near relation to the priesthood. So it 
was with old London Bridge, which had its chapels, 
chantries, and chaplains. No charter or other 
document has been found to show when the pro- 
prietorship of the bridge first became vested in the 
mayor and corporation. They had the absolute 
control over itsmanagement and funds in the twenty- 
second year of Henry VII. (1507), as appears from 
the following entry in the corporation ledgers : 
‘After Mr. Thomas Pollington, the mayor, had 
appointed six proctors to superintend the repairs 
of the great bridge, and of their charyte to bestow 
soche gyftys as byn givyn to the foreseyd bryge 
and to buy soch stuffe as shall be necessary for 
the bryge whyle the reparacions be a doyng.’ 
It would seem, from the archives of the cor- 
poration, that more extensive repairs took 
place in the next reign, for amongst the items 
of expenditure by the proctors of the ‘great 
bridge’ are ‘for 23 pieces of timber 13s.; two 
loads of flints, 8d.’ There is no charge for any 
stone, though it is called the great stone bridge. 
Considerable repairs were done in the twentieth and 
twenty-first years of Henry VIII. Subscriptions 
were received, some in money, 261. 5s. 3d., and 
some in malt, which sold for 41. 5s. Among the 
items of expense of the repairs are the following : 
Mason and others, for stone from Headington and 
Wheatley, one load freestone 20d., one load rag- 
stone 5d. The building called Mary Grace was at 
the west end of the bridge, and under it was the 
causeway. In the corporation ledgers, twenty-third 
year of Henry VIII., there is an entry of the 
‘little round eyot,’ next the ‘chapel eyot,’ and 
this entry favours the opinion that the building 
had been used as a chapel. It does not appear 
that any fixed table of tolls was adopted under 
legal provision till the eighteenth year of Elizabeth 
(1576), when the collection of bridge tolls is first 
noticed. Letters patent were granted in that reign, 
and they were ratified by a charter of Charles II. 
In the eighth Charles I. (1633) complaints were 
made ‘that no barge above 16 ft. 4in. can pass 
through Wallingford Bridge’ with ship timber 
from Burcot for Deptford and Woolwich. During 
the siege of the castle by the Parliamentary forces 
in 1646, some of the arches were removed and 
drawbridges erected in their stead. . At 
this time Mary Grace building was beaten down 
by the cannon of the besiegers. From that time 
several leases of bridge land were assigned to various 
people, and in the year 1809 the corporation ap- 
plied to Parliament and obtained an Act for partly 
rebuilding, widening, and improving the bridge. 
It recites ‘that the bridge is very ancient and 
greatly damaged, and from the violence of the late 
floods various parts of it have been broken 
down, and other parts so much damaged, that the 
same is become impassible.’ The portions of the 
bridge which were destroyed were the central 
arches, one of which was called the Queen’s arch. 
The Act empowers certain trustees to borrow 
6000/. to put its provisions in force, and it pre- 
scribes an increased scale of tolls. The old piers 
and abutments were removed and replaced by three 
handsome arches, forming in length with the piers 
140 ft., thus uniting the buttresses on the west end 
with the remains of the old bridge on the east, which 
was widened 7 ft. to correspond with the new work. 
The stone used in the construction of the new 
part was brought from Headington and Bath 
quarries, and the total expense—including 1000/., 
the cost of a temporary bridge—did not exceed 
70007. The average annual income arising from 
the toll collected in passing the bridge amounted 
to about 500/., being an increase of 390/. over the 
sum received before the Act. Pursuant to a clause 
in the Act, the new tolls and the functions of the 
trustees were to cease as soon as the money 
borrowed for the purposes of the Act had been re- 
paid. This happened in the year 1842, since which 
the whole structure, approaches, and estate have 
been vested solely in the mayor and corporation 
pursuant to a clause in the Act, and tolls are not 
now collected, the estates being more than sufli- 
cient to pay for the upkeep of the bridge.” 

As suggested in the foregoing lengthy quotation 
from Mr. Hedges’ book, the reconstructed bridge was 
only partially rebuilt, with the result of its being a 
curious combination of ancient and modern work. 
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Nearest the Berkshire shore, on the left-hand side of 
the engravirg, the two spans are, for the most part, 
old, but have been widened by the addition of more 
masonry, 7 ft. 6 in.; the three centre spans were 
entirely reconstructed, and the long approach on the 
Oxfordshire shore is ancient, the additional 7 ft. 6 in. 
of width having been patched on in a more or less 
successful manner. The portion erected in 1809 
is, as stated by Mr. Hedges, excellently finished in 
stone, but the old portion presents a curious mix- 
ture of brick, stone, flint, suggesting repairs at 
different times. There are nine arches in the Ox- 
fordshire approach ; they are of varying spans and 
forms, some being semicircular and others pointed, 
whilst the spans are in many cases 15 ft. 6 in., and 
in one, 19 ft. The piers of the approach, which 
is about 450 ft. in length, are all built with cut- 
waters on the up-stream side, a precaution neces- 
sary on account of the numerous and extensive 
floods that occur. A _ high-water mark cut 
on the side of the bridge 9 in. above the 
keystone of the Berks land arch, records the level 
reached by the famous flood of November 15, 1894. 
The bridge itself consists of seven arches, five of 
which cross the normal bed of the river, and two 
are built on the Oxfordshire shore. The three 
arches entirely reconstructed in 1809, are ellip- 
tical, but the others, which are simply widenings 





beams have been sometimes taken up.” The 
annexed sketch, copied from Ireland, gives an idea 
of the old bridge, but scarcely justifies his praise of 
it as ‘“‘light and elegant.” As will be seen, it was 
a structure of many small spans, with stone piers 
supporting timber struts that carried the wooden 
platform and handrail. No doubt in ancient times 
Shillingford was the site of a British fortified 
camp, occupied later by the Romans. ‘‘ Just 
above the bridge is Sinodum, a high hill overhang- 
ing the river, where there was a strong castle in the 
time of the Romans, which Leland thinks was 
ruined by the Danes.” (‘‘ Magna Brit.,”’ Camden, 
1720.) 

More than 20 years after the erection of the 
bridge under the Act of 1784, a third Act for in- 
creased powers was obtained in the forty-fifth 
year of George III., and the three measures were 
repealed by a fourth Act passed in the seventh and 
eighth of George IV. This measure was entitled, 
‘“‘An Act for more effectually repairing and im- 
proving the road from Shillingford, in the county 
of Oxford, through Wallingford and Pangbourne to 
Reading, in the county of Berks, and for repairing 
and maintaining a bridge over the River Thames at 
or near Shillingford Ferry.” Finally a fifth Act 
was obtained as late as 1852, and which referred to 
rearrangement of tolls, and modification of powers 
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of the old bridge, are either semicircular or slightly 
pointed. The following are particulars of the 
various spans, commencing on the Berkside of the 
river, that is, on the left hand of our engraving. 
There is a span of 14 ft. 6in. with a pier 13 ft. 6in. 
thick ; this is followed by a span of 14 ft. 9in., 
and a pier of 18 ft.; there is then a span of 
25 ft. 6in., with a 9ft. Gin. pier; the main span 
is 39ft. wide, and the adjoining pier 9 ft. 6 in. ; 
the next arch is 24 ft. 6 in. wide, and its pier is 
16 ft. in thickness. The two land spans are re- 
spectively 18 ft. and 17 ft. 6 in. in width. It may 
be mentioned that in a large part of the old work, 
both of the river spans and the approaches, the 
arches are framed upon four stone ribs 17 in. 
wide and 12 in. thick. It has already been said 
that the width of the old platform was 12 ft. ; 
the widening has increased this to 23 ft. 6 in. 
clear, which allows room for a roadway 17 ft. wide 
and one footpath at the inside ; it should be added 
that the platform is protected by parapet walls 
4ft. 9in. high and 14 in. thick ; the widening is on 
the up-stream side. Wallingford Bridge is situated 
wholly within the borough of Wallingford and the 
county of Berkshire. 


56.—SHILLINGFORD Brince. 

The bridge at Shillingford, about three miles 
higher up the river than Wallingford, has been made 
the subject of, at least, five Acts of Parliament, the 
first of which is dated in the fourth year of George 
III. No effect appears to have been given to this 
permission to construct the bridge, which was pre- 
sumably built under the powers conferred by the 
second Act, obtained in 1784. Boydell, in his 
Book of the Thames ” (1794), writes as follows : 

Shillingford Bridge soon succeeds—a light wooden 
structure. . . . Where the bridge now stretches 
across the stream was an ancient ford, as the name 
of the place implies, to which a Roman road is sup- 
posed to have led, and from whence piles and large 





and management of the bridge. In the preamble of 
this Act the trustees of the bridge and its revenue, 
recounted the powers conferred on them by the 
four previous Acts, and stated that in “‘ executing 
the said recited Acts they have proceeded in 
the execution thereof, and caused to be built 
a bridge over the River Thames at or near 
Shillingford Ferry aforesaid, which bridge being 
ruinous has been since in part taken down, and 
the trustees have contracted for the building of 
a new stone bridge on the site of the one so taken 
down, and which new bridge is nearly completed.” 
The power to construct the new bridge was evi- 
dently conferred on the trustees under the old 
Acts, but the borrowing powers under these having 
been exhausted, an important feature in the 1852 
Bill was to obtain more money, and to be enabled 
to increase the tolls, which were to be devoted 
wholly to repaying the cost of the bridge and pro- 
viding for its maintenance. It was also provided 
‘*that in case the said bridge shall at any time become 
impassible or unsafe, the said trustees shall cause 
it to be forthwith rebuilt or repaired,” and while 
the bridge remains impassible ‘‘ the trustees are to 
provide a proper and convenient ferry for travellers, 
cattle, and carriages.” While upon this part of 
the subject we may say that all of the four measures 
passed previously to 1852, had for their objects im- 
provements of which the bridge only formed a 
part. Thus, the Act of 4 George III. was to 
obtain powers for widening the road from Shilling- 
ford to Reading, and ‘‘ for building a bridge over the 
River Thames at or near Shillingford Ferry.” The 
second Act (24 George III.), after quotin; the first 
one, states that ‘‘ Whereas in order to amend the 
said road, and for the purpose of purchasing the 
ferry at Shillingford and building a bridge there, 
several sums of money have been borrowed on the 
credit of the said Act, amounting in the whole to 
the sum of 6200/., which cannot be repaid and the 
road and bridge be sufliciently kept in repair unless 


the said Act be continued and its powers enlarged.” 
To provide for this difficulty the trustees sought and 
obtained extended authority for the collection of 
tolls for a period of 21 years. The expiration of 
this time rendered necessary the application for the 
third Act (45 George III.). In this the two pre- 
vious Acts are recited, and the trustees ask for an 
extension of the time for the same reasons as were 
previously set forth. They obtained also power to 
raise the tolls, and the Act contains the singular 
provision that any person ‘* who shall not keep his 
carriage on the left side of the road... . shall 
forfeit and pay any sum not exceeding 40s. and 
not less than 203.” The Acts of George IV., 1827, 
and of Victoria, 1852, complete the legal history of 
Shillingford Bridge. 

The illustration on page 156 gives an excellent 
idea of the present structure ; the view is taken on 
the Berkshire side, looking to the Oxfordshire 
shore. The width of the river is about 150 ft. at 
this point ; it is crossed by three arches, of which 
the largest and central one is 52ft. 3in. wide. 
The two side spans are each 36 ft. 6in. in the 
clear, and the piers are 8ft. Gin. thick. On the 
Berkshire side the ground is somewhat high, and 
the approach to the bridge is by means of a short 
embankment, the abutment walls, which are 
strengthened by buttresses, terminating at the 
end of the embankment by masonry piers. This 
abutment is pierced by a brick and stone arch 6 ft. 
wide ; the river face of the abutment is in masonry 
7ft. thick. On the Oxfordshire side the ground, 
as at Wallingford, lies low and very flat, so that 
the approach is 300ft. in length. Some of this 
is in embankment, but the greater part consists 
of an arched brick viaduct of considerable irre- 
gularity. The nine arches nearest the bridge 
are semicircular and 8ft. span; on the down- 
river side, where the brickwork has shown signs 
of failure, the viaduct is faced with stone, and 
is further strengthened by a row of buttresses. 
This precaution probably proved insufficient, for 
the work is further strengthened by tie - rods 
1} in. in diameter secured to cast-iron anchor- 
plates 12 in. by 9 in., and which pass through from 
side to side near each buttress ; similar tie-rods are 
introduced over each arch, and the arches are also 
tied together by pairs of rods parallel to the axis 
of the bridge. On the up-stream side of the river 
the approach viaduct is strengthened by six but- 
tresses, which are shown in the engraving, as well 
as the anchor-plates of the transverse tie-bolts. 
The piers of these land arches are 3ft. thick, and 
they are made with cutwaters on the up-stream side ; 
the river piers have cutwaters on both sides. The 
width of the bridge is 25 ft.; its general design is 
well shown in the engraving, where it will be seen 
that the stone parapet is of a handsome but some- 
what massive character. Shillingford Bridge is 
situated half in Berkshire and half in Oxfordshire ; 
since 1869, or earlier, it has been repaired by the 
two counties in equal proportions ; the functions of 
the trustees, who did their work admirably through 
several generations, have therefore long since ceased 
to exist. 





BARRY DOCKS. 

A party of engineers, railway managers, ship- 
owners, and others, left London last night on a 
visit of inspection to the extensive works in pro- 
gress at the Barry Docks, projected with the view of 
adding to the accommodation and facilities of this 
increasingly important harbour in the Bristol 
Channel; and we begin in this issue a series of 
illustrations of the new works. But before 
directing attention to the additions now being 
completed, it may be desirable to briefly describe 
the harbour and its situation; this will assist the 
reader in following the details of new construc- 
tion. It is scarcely ten years since the port was 
confined to fishing craft. .Then the enormous coal 
production of the district and the natural advan- 
tages at Barry, suggested to Lord Windsor and 
several influential colliery proprietors and ship- 
owners the desirability of constructing a new 
harbour, and consequently a Bill was promoted in 
1883. But although passed by the House of Com- 
mons, it was rejected by the Committee of the 
Upper House, principally as a result of the oppo- 
sition of Lord Bute and the Taff Vale Railway 
Company, who recognised the scheme as a direct 
opposition to their respective interests — perhaps 
with good reason. 





Tn the year following, however, the scheme was 
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approved by both Houses, and the Barry Docks 
and Railway Company was formed with a capital of 
two millions, since increased to 34 millions, to con- 
struct the new docks and 274 miles of railways con- 
necting them with the principal coalfields. The only 
remark that need be made as to the railways is that 
the ruling gradient to the port is 1 in 400, and 
from the port 1 in 120. The total length of railway 
is now 29 miles. The docks, too, have progressed ; 
some suggestion of success is found in the pay- 
ment of a regular dividend of 10 per cent. since 
1890. There is an enormous coal production in 
the area around Barry, the aggregate output 


for Glamorganshire alone was last year within a 
few tons of 24 millions, and although the Barry 
Company are concerned most with this county, 
they are stretching their feeders further afield. 
Coal, of course, is the principal export, and at 
Barry last year 5,051,832 tons were shipped, while 












Cardiff, seven miles to the west, shipped 12,793,381 
tons, and Swansea, 31 miles to the east, 1,794,481 
tons. Indeed, Barry only comes second to Car- 
diff. Newport, with 3,412,854 tons, makes a fair 
third. Ten years ago the coal exports from South 
Wales ports were not one-half what they now are. 
The plan on the opposite page (Fig. 1) shows the 
situation of the dock works, and here it may at: once 
be said that the engineer for the works from their 
inception has been Mr. J. Wolfe Barry, C.B., to 
whose wide experience are due many of the details 
which have made the docks so successful and insured 
such rapidity of shipment. From the plan it will be 
recognised that an island screened the town from 
the Bristol Channel. This island, since changed toa 
peninsula by the western dam, wasa mile in length, 
and the maximum width was half a mile. The 
ground rises to a height of 120 ft. above sea level, 
and the town itself is on a considerable height. 





Datum 





The docks are constructed between this island and 
the mainland, and are thus sheltered, while a 
splendid entrance at the eastern end is protected 
by two breakwaters which check the sea fetch of 
14 miles from the south and of 16 miles from the 
south-east. The western channel, a quarter of a 
mile wide, was left by Act of Parliament for pilot 
boats and coasting steamers, and a breakwater is now 
being constructed to shelter it ; but this part of the 
harbour is seldom used, the deeper water and better 
accommodation inthe easternchannel being preferred. 
Another element in favour of the situation is that 
the deep waterway of the Bristol Channel is within 
450 yards (a few minutes’ steaming) of the entrance, 
whereas artificial channels of considerable length 
(2 to 3 miles) have had to be excavated into Cardiff 
and Penarth. Asin the case of almost all Bristol 
Channel ports, the docks are tidal, and in addition 
to increasing the water area of the docks at this time, 
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nary spring tides of 73 acres. At 26 ft. depth of 
water the area is 70 acres. This dock, it will be 
seen, has sloping sides on the north, with vertical 
walls on the south, with coal-tipping plant on 
towers rising from dock bottom to 71 ft. on the 
north side of the dock, and built at convenient 
intervals—varying from 174 ft. to 300 ft.—with 
timber approaches. The dock is 3400 ft. long, the 
greatest width being 1100 ft. There is a mole 
300 ft. wide, but extending only 1500 ft. from the 
western end, the full width being left at the eastern 
end to admit of vessels turning. The loading jetties 
and tip-towers are built on the northern side and 
from the mole, the total number being 19, including 
two movable high-level tips, and from one cf these 
374 tons of coal were loaded per hour into a 2151-ton 
steamer on the 6th of thismonth. Other instances 
of rapid loading could readily be given. The Har- 
berton was loaded with 1947 tons in 4} hours = 458 
tons an hour, in August last ; the Racine was loaded 
with 2081 tons in 4} hours = 462 tons an hour ; the 
Ocean, in September last, shipped 1937 tons in 6} 
hours. Two hundred tonsan houris quite common. 
FZ All these calculations include the time occupied in 
CE free tvigns ts shifting the steamer from hatch tohatch. As anew 
re west dock, which has an area of water of 20 acres at 
7 gt el high water, is being built on somewhat similar 
WE lines, with the improvements suggested by ex- 
/ perience, it may be expedient to defer detailed 
L reference to the coal-loading appliances until our 
y next article, dealing with the new dock. However, 
it may be said here that the depth of water in 
the existing dock is 39.70 ft. at ordinary spring 
tide, and 31.30 ft. at high water of ordinary neap 
casa? * # gthains tides. At low tide the water level is kept up as 
u pane Pe ak Pm high as possible by keeping the entrance basin 
: ‘ passage gates shut, the entrance basin being thus 
used as a lock, and the water level maintained at 
Deouuaii ee ; the level of the tide of the day or two previous to 
. é authorities are very properly providing a new|only 16 ft. at other times. The new lock, as we] the lowest neaps. Usually it is found possible to 
: eep lock whereby any vessel may enter even at very | shall presently show, is therefore of exceptional | open the dock to the tide of the day. 
a stages of the tide, although it should be stated | depth. The original entrance basin is 600 ft. long by 
ors for a stretch of 3 miles to the west there is n the original scheme one dock only was pro-| 500 ft. broad, the area being 7 acres. The entrance 
= a. The tidal range at Barry is 36 ft. | vided for, with a broad entrance basin, which could | from the Bristol Channel into the basin, and that 
ne - inary spring tide, although it rises to 40 ft.|be used as a large lock. This dock, as shown on| from the basin to the dock, are 80 ft. wide, sufficient 
at times; while the neap tide rises 193 ft., and | Fig. 1, has an area of water at high water of ordi-| for all purposes ; and the sill is only a little lower 
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than the low water of spring tides, so that at high 
water of ordinary spring tides there is a depth of 
water on the sill of 37.70 ft., excluding the invert, 
which gives 3 ft. moredepth in thecentre. At low 
water of ordinary spring tide, however, there is 
only 1.6 ft. of water; at high water of ordinary 
neap tides 29.3 ft., and at low water 9.7 ft. Con- 
sequently the water is retained in the basin by 
two wrought-iron lock gates actuated by hydraulic 
oscillating cylinders, while the inner passage has 
also lock gates to maintain the water level in the 
dock. There is a floating caisson, which we shall 
describe in our next article, for use against any of 
the entrances. 

When this entrance basin was formed, both a 
new lock and a new graving dock were contem- 
plated, so that when the heavy masonry walls were 
erected for the basin they were continued right to 
the island, in one instance in the form of a temporary 
dam, as shown on Fig. 3, page 148, and a blind wall 
of concrete was left where the entrances to the deep 
lock and graving dock were ultimately to be made. 
This immensely simplified the construction of the 
deep lock. The distance between the wall of this 
lock and the old basin is only 90 ft., and there 
is 80 ft. between the lock and the graving dock 
wall. The graving dock in the north-eastern corner 
of the tidal dock belongs to a private company. 
The length is 724 ft., the width 113ft., and the depth 
on sill is 24} ft. at high water ordinary spring tides. 
The new graving dock was completed about three 
years ago.* Its length is 743 ft., and on the sill the 
depth of water at high water ordinary spring tide 
is 26.7 ft., the width of the entrance being 60 ft. 


Tae Lapy Winnsor Lock. 


In dealing with the works in detail, we may 
direct attention first to the new deep lock, which is 
illustrated on pages 148 and 149, while the gates are 
illustrated in detail in the two-page plate accom- 
panying this issue, and drawings of the by- 
draulic machine for opening and closing the gates 
are reproduced on page 149. This lock, named 
after Lady Windsor, who, on April 7, 1893, laid a 
memorial stone, is 647 ft. long between sills, but, 
as shown on the longitudinal section and plan on 
Figs. 2 and 3, is divided by gates intotwo lengths, the 
one 414 ft. and the other 233 ft., so that compara- 
tively small vessels may be locked through without a 
great loss of water. The width is 65 ft., and 
the walls are vertical. This width, it will be 
seen, is 15 ft. less than the width of the old en- 
trance. The depth on the sill, however, is 12 ft. 
greater, and ships drawing 13 ft. or 14 ft. may 
pass in at the lowest state of the tide, At high 
water of ordinary spring tide there is 49.7 ft. over 
the nominal sill, the centre of the sill being 3 ft. 
lower, so that the mean depth is 51.3 ft. This is 
one of the deepest, if not the deepest, locks yet 
made, and the gates illustrated on the two-page plate 
are consequently of great interest. 

The contract for the construction of the Lady 
Windsor Lock was let to Sir John Jackson in 
November, 1891. Of course the plans were pre- 
pared by Mr. Wolfe Barry. His resident engineer 
at Barry was for many years Mr. John Robinson, 
who is now, however, connected with the London 
staff. The resident engineers at the Lady Windsor 
Lock now are Mr. R. C. H. Davis and Mr. A. 
James, 

Work was started soon after the contract was 
let, the first operation being the providing of 
the necessary pumping plant preparatory to com- 
mencing excavation. The earthwork consisted of 
red marl, soft and hard, and of magnesian limestone. 
The latter was used to form the hearting of the sea 
slope of the approach to the existing western break- 
water, and the hard marl to form the hearting of 
the harbour slope of the approach (see Fig. 1). The 
backing to the side walls of the dock was composed 
chiefly of the softer marl wel’ rammed in layers. 

Trenches were first excavated for the side walls, 
timbering being used only where the soft marl had 
to be dealt with. Wagon and crane roads were laid 
down the centre of the site on the hard marl, 
about 21 ft. below quay level, and the excavated 
material was lifted in square iron skips with 
hinged bottoms, by steam travelling cranes, and 
discharged into wagons, which were then run away 
to their destinations, up an incline, to quay level. 
There were, in addition to these cranes, several 





* See ‘Barry Graving Dock,” by Mr. J. Robinson, 
Proceedings Inst. C E., vol. cxvi. See also paper by 
same author on ‘*Barry Dock Works,” Proceedings 
Inst. O.E., vol. ci, 


steam travelling derricks capable of lifting 5 and 
10 tons, some behind the side wall trenches on 
timber gantries, two on a timber gantry between 
the trenches for the middle gate chambers, spanning 
the incline, and two at the extreme north and south 
ends on the dumpling level, between the trenches 
for the inner and outer gate chambers respectively. 
By means of these latter cranes the greater width 
of the excavation for the gate chambers was easily 
spanned. 

Numerous fissures, both large and small, from 
which salt water issued, were encountered during 
excavation. The largest of these required a 12-in. 
pipe to carry away the water, Where small 
quantities of water were met with in the founda- 
tions of the invert, it was collected through small 
iron pipes into one bigger pipe and led away over 
the work until the concrete round it had eet, when 
the main pipe was plugged or blank flanged and the 
work continued over the top of it. In cases where 
the work was not sufficiently thick to bear the 
pressure, the open end of the pipe was fitted witha 
flap valve. 

In order, when blasting, to prevent the rock 
from flying and so perhaps causing injury to ships 
lying either in the graving dock or in the basin 
(both of which are within 100 ft. of the side walls), 
small chain and old raila were piled directly over 
the charge, and proved most effective. 

The walls are built of mountain limestone brought 
from the Alps quarry about five miles distant on the 
Barry Company’s main line. The roughly-dressed 
face stones are squared, but not laid in courses. 
They have close beds and joints for 8 in., and lipped 
with cement for 4in. inwards. The depth of the side 
walls from coping to foundation is 60ft. Gin. This 
height in the gate chambers is in several instances 
exceeded. But all dimensions are given in the 
sections on page 148. In the upper lock the 
lower portion of the side walls, which is only 
6 ft. thick, is built in 2 to 1 cement mortar ; all the 
remaining masonry in the walls and gate chambers 
is built in blue lias lime mortar. In explanation of 
the light section of wall, shown on Fig. 7, it is 
perhaps well to say that the material behind 
is very hard marl. When excavated it had 
every appearance of being a stone suitable for 
building purposes, but when exposed to the 
weather crumbled away. The nature of the 
ground induced the engineer to adopt a lighter 
section of wall where the marl was hardest. 
Pockets containing ‘‘celestine” (strontium sul- 
phate) in the form of large blue crystals were also 
met with in the marl; traces of galena (lead sul- 
phide) also were found in the magnesian lime- 
stone. 

At intervals in the walls of about 20 ft., and 
where springs are met with, vertical pipes were 
brought up behind the walls, and horizontal cast- 
iron pipes were connected with them and built 
through the wall to the lock face, at levels of 2 ft., 
22 ft., and 32 ft. above the bottom of the founda- 
tions. Gun-metal flap valves were placed on the 
ends, flush with the lock face. The horizontal 
pipes at the lowest level were eventually stopped, 
the water rising through to the higher ones. When 
the vertical pipes reached the hard material, dry 
rubble drains about 2 ft. square were brought up 
to within 2 ft. of quay level. The pipes and 
rubble drains at the back of the wall were built in 
chases cut in the marl. The arrangement of 
cranes and roads for building the side walls was 
the same as that for taking out the foundations. 

After the side walls and gate chambers had been 
built, the dumpling was removed by the same 
cranes that had raised the material from the side 
trenches. The cranes backed as the excavation 
proceeded, and the material removed was conveyed 
away, as before, up the incline to quay level. 
Ladders and mooring rings adjacent to them are let 
into the lock wall flush with the face, so that men 
in small craft can moor their boats and get on to the 
quay. There are ten 5-ton capstans and two 10-ton 
capstans, twelve in all, two at, either side at each 
pair of gates, with the usual fair leads and bollards. 

The inverts at the gate chambers have an average 
thickness of 5 ft. 3 in. of brickwork laid on a forma- 
tion of 3 to 1 cement concrete, averaging 1 ft. in 
thickness, the two top rings of the invert being of 
Brindle brick. 

The lock inverts being intended as a_pro- 
tection against the scour from the culverts in 
the side walls, are less thick, the pressure of 
water under them being relieved by means of pipes 





brought up through the invert where springs or 





fissures were met with, and fitted at their open 
ends with gun-metal flap valves. 


ENTRANCE JETTIES. 


Before passing on to the equipment of the dock, 
the gates, and the machinery, it may not be inappro- 
priate here to describe the construction of the jetty 
partly forming the entrance to the new lock, and now 
in course of construction. The foundations for that 
portion of it built under water were excavated by 
the Barry Company’s dredger, the bottom of the 
foundations being 4 ft. below the level of the en- 
trance channel. The material dredged was hard 
marl which had been previously loosened by blast- 
ing. The holes to contain the blasting charges 
were drilled from 9 ft. to 10 ft. apart by two drill- 
ing machines fixed on a raft and worked by hy- 
draulic pressure off the company’s mains. These 
machines gave revolving motion to a shaft capped 
with a diamond drill 23 in. in diameter. The charges 
used varied from 18 lb. of dynamite in a 20-ft. hole 
to 5 lb. in a 10-ft. hole. The cartridges were of 
2} in. diameter, and weighed 2 lb. per foot run. 

The concrete portion of the wall for the jetty is 
formed up to the level of low water ordinary spring 
tides with 4 to 1 concrete in bags containing 36 
cubic feet, and weighing, when freshly mixed, 
about 2 tons. Above that level, to low-water ordi- 
nary neap tides, the wall is formed of a facing 
(averaging 3 ft. 6 in. wide) of 2 to 1 cement concrete 
in bags 3 ft. and 4 ft. long by 1 ft. square, set 
lengthways across the wall, and with a backing 
(averaging 4 ft. 6 in. wide) of 4 to 1 concrete in 
the larger bags. The work is levelled up between 
back and front with 4 to 1 concrete in bulk at 
every two courses of small, or one course of large 
bags. 

The concrete, mixed by hand onshore, is made of 
clean, sharp sand and crushed mountain limestone, 
well washed. It is cast into the skip in which the 
bag lies, the bag is sewn up, and the skip carried 
away by an engine along a temporary gantry to the 
site. It is lifted by a steam travelling crane ap- 
proximately into its position ; the two divers who are 
down below indicate, by means of signals, its correct 
position, release the catch, and stand clear while 
the skip is drawn up. The skips are of iron, 6 ft. 
by 3 ft. by 2 ft. deep, and have one door hinged at 
the side, and a double catch actuated by one lever. 
The task of placing these skips in correct position 
is rendered very diflicult by reason of the ‘‘ thick- 
ness” of the water. Very rarely can the divers see 
what they are doing ; everything has to be done by 
touch. The bags are set in bond where circum- 
stances permit. 

Work is carried on for two hours after high water 
to two hours before the next high water. There 
are two shifts of divers for each tide, each shift thus 
working about four hours per tide. In order to 
clear away any mud that may settle on the bags, 
and to scour the bottom before the first bags are 
placed in position, a small force pump is used, fixed 
on a raft and worked by hydraulic power off the 
company’s mains, a diver manipulating the hose 
and nozzle. A crane, working a grab, is erected on 
a barge, and delivers into a hopper. This is ueed 
for clearing away the main portion of the mud that 
settles in the bottom. A 6-in. centrifugal pump 
fixed on another barge and having its suction pipe 
fed by a diver, is also being tried for this purpose. 


Lock GaTEs. 

The lock, as shown on the longitudinal section, 
is divided into two parts, which necessitated three 
pairs of lock gates. The entrance is 65 ft. wide by 
59 ft. 6 in. deep from the top of the sill to the top 
of the coping, but near the innermost gate there is 
a brick-built forebay 12 ft. high, as shown. This 
pair of gates is, therefore, less in height, but with 
this exception the three gates are similar; the 
details given on the two-page plate, together with 
the general drawings of the two larger gates, are 
common to all three pairs. So fully are these 
details shown, that it is scarcely necessary to enter 
upon an elaborate description. 

The gates are built of iron plates and angles, and 
are 8 ft. 2 in. wide at the centre over the ironwork, 
and 11 ft. 6 in. over the wood decking and fender- 
ing. The gates are named respectively outer, 
middle, and inner. The outer and middle are, 
as stated, 59 ft. 6 in. from sill to coping, and the 
inner 47 ft. 6in. The outer and middle gates, of 
which elevation and sections are given on the two- 
page plate, are stiffened vertically by three bulk- 
heads running from top to bottom, and horizon- 
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tally by 20 decks. Each half-gate has six water- 
tight compartments, and these form the air cham- 
bers to give buoyancy to the gates. The gates are 
cleared of water by hydraulic ejectors, the suction 
pipes being arranged to draw from any compart- 
ment required. Through the bottom of each half- 
gate are placed two large sluices with cast-iron 
sluice doors faced with gun-metal. The sluices are 
raised and lowered by double-acting hydraulic 
cylinders connected directly to the spear rods, the 
cylinders being fixed to the upper part of the gate. 
The valves for these machines are placed below the 
gate platform, the pressure being conveyed to them 
through an oscillating joint on the top of the heel- 
post. At the outside of each leaf there is placed a 
large steel roller working on a roller path of wrought- 
steel channels and plates weighing 8 tons. The 
roller is placed in a wrought-iron roller carriage 
attached to the gate. 

While the opening and closing of the gates is per- 
formed by means of massive hydraulic rams fixed in 
the masonry at the dock sides, and having the pistons 
attached to ,large cast-iron brackets and steel pins 
on the gates, as will be described later, an auxiliary 
arrangement is also provided for opening and 
closing by means of chains. The sill sides of the 
gates are protected by vertical logs of elm and 
Memel fendering, and the tops by oak gunwales. 
The top decks are of pitch pine planking, with 
scuttle hatches giving access to the trunks leading 
to air-chamber, machinery, &c. The heel-posts 
and meeting-posts are each formed of two green- 
heart logs in one piece from top to bottom, the 
heel-post being worked round to fit the hollow 
quoin in the masonry. The sill fit timbers are also 
of greenheart (Fig. 13). The bottom pivots are of 
cast iron secured to the masonry by long bolts, and 
the sockets are large steel castings (Fig. 19). The 
top pivots are of wrought steel, and the anchorages 
are formed of wrought iron and steel forgings, steel 
plates, and cast-steel and iron brackets (Fig. 9). 

The total weight of the three gates without 
hydraulic machinery is about 1350 tons. They 
were designed by Mr. Wolfe Barry, and constructed 
by Messrs. Robert Stephenson and Co., Limited, 
Newcastle-on-Tyne. 

The hydraulic machinery for working the lock 
gates (as illustrated on page 149) is of the direct- 
acting type, and with the capstans, sluices on the 
gates and ejectors in the gates, was constructed by 
Sir W. G. Armstrong, Mitchell, and Co., Limited. 
The arrangement for each gate consists of a fixed 
double-acting hydraulic cylinder, the piston-rod of 
which is coupled direct to the gate by a connecting- 
rod. The cylinder is of cast iron, the piston being 
19 in. in diameter, and the stroke 14 ft. The 
piston-rod is 7 in. in diameter, is covered with 
copper, and connected to a crosshead which moves 
between steel guides. The connecting-rod is of 
forged iron, connected at the inner end to the cross- 
head by a forged steel gymbal, which will allow 
angular movement both in a vertical and hori- 
zontal direction; the outer end is fitted with 
another forged steel gymbal, which also allows 
movement in two planes, This gymbal fits into 
brackets attached to the gate itself, as shown. The 
front end of the cylinder is carried by a frame of 
steel plates and angles which is secured to the 
masonry, and takes the thrust when moving the 
gates. This frame also takes the inner end of the 
guides, the outer end being attached to another 
girder built into the masonry. Heavy tie-bolts 
connect this girder with the cylinder frame. The 
rear end of the cylinder is supported by a cast-iron 
saddle. The working valves are of the spindle 
pattern ; a reducing valve is fitted on the supply, 
so that the working pressure can be adjusted to 
anything between 200 lb. and 700 lb. per square 
inch. Automatic cut-off gear is provided. 

The machines for opening and closing the inner 
gates are placed in recesses in the quay, as shown 
on Fig. 39, the recesses being covered with cast- 
iron chequer-plates. Those for the middle and 
outer gates, owing to the great depth of these gates, 
are placed in tunnels some distance below the 
coping. At high tide these machines will be sub- 
merged, 

Ten 5-ton and two 10-ton capstans are provided 
for the service of the lock, as already indicated. 
The 5-ton capstans are of the direct-acting pattern. 
There are three cylinders, placed at angles of 
120 deg., and oscillating in a horizontal plane, 
acting directly on one crank on the lower end 
of the capstan shaft itself. The cylinders, 
which are fixed to the underside of the casting 





forming the footplate, have trunnion valves operated 
by the oscillation of the cylinders. The capstan 
heads are of two diameters; the smaller head gives 
a hauling power of 5 tons, and the larger head a 
somewhat lower hauling power at a higher speed, 
and with a correspondingly less consumption of 
water. The 10-ton capstans are of the usual Arm- 
strong geared pattern. They have a lower power, 
with a consequent higher speed of hauling, of 
5 tons, the machines being so arranged that the 
power can be changed with the strain on the rope. 
(Zo be continued.) 





GAS ENGINES. 

_At the ordinary meeting of the Institution of Civil En- 

ineers, held on Tuesday, January 28, Sir Benjamin 

aker, K.C.M.G., the President, in the chair, the paper 
read was on ‘‘ Recent Developments in Gas Engines,” by 
Mr. Dugald Clerk, Assoc. M. Inst. C.E. 

_ The author stated that the theory of the gas engine out- 
lined in a paper read by him before the Institution in 
1882 was now generally accepted, while the stratification- 
theory had vanished. Great advances had since been 
made in gas engine construction, and the heat efficiency 
of such engines had been much improved, while their di- 
mensions and power had increased. Engines working on 
the Otto cycle had been proved to be the best adapted of all 
yet invented for present needs, and their popularity had 
gradually led to the extinction of other types. The mecha- 
nical development of the Otto type was illustrated by 
the comparison of drawings of an engine built 13 years 
ago with those of one recently constructed. The advance 
in heat efficiency was almost, if nob completely, due to 
increase in the pressure of compression before explosion. 
It was shown that each step of diminished gas consumption 
of the Crossley Otto engine was attended by an increase 
in compression. The results were summarised in the fol- 
lowering Table, showing the absolute indicated efficiency 
of Crossley Otto engines of similar size since 1882. 


Pressure of Com- 


Efficiency. pression above 
Atmosphere, 
lb. per sq. in. 
1882-88 0.16 38.0 
1888-94 0.19 66.6 
1894 0.25 87.5 


These results showed that economy increased with the 
compression, but it was open to question whether the 
increased compression completely accounted for the im- 
proved performance. To testthis the author had calcu- 


lated, by the formula E = 1 — (=)" 1 the theoreti- 
v 


cal efficiency of an air engine in which no practical 
loss occurred, the air engine having the same ratio of 
compression space as the actual gas engine. These theo- 
retical efficiencies, as well as the actual efficiencies 
obtained in the gas engine, were shown in a Table, from 
which it appeared that the economy had improved, chiefly 
on account of the increased compression. It was noted 
that in every case the actual indicated efficiency obtained 
from the various gas engines was about one-half that 
which would have been given by an ideal air engine fol- 
lowing the same cycle in a perfect manner without loss 
to the sides of the cylinder. Also, that the actual 
efficiency improved more rapidly with the increase 
of compression than did the thermodynamic advantage 
due to the compression. Thus, when the theoretical 
efficiency was 0.33, the actual experimental efficiency 
was 0.33 x 0.45 = 015; and with the theoretical 
efficiency 0.39, the actual efficiency was 0.39 x 
0.48 = 0.19; while with 0.428 theoretical efficiency, the 
actual efficiency was 0.428 x 0.58 = 0.25. The ratio of 
actual to ideal efficiency thus rose with increase of com- 
pression from 0.45 to 0.58, and this, it was stated, meant 


that with higher compressions, two advantages were 


obtained, the thermodynamic advantage, due to improve- 
ment in cycle, and a further advantage due to diminution 
of the proportional loss of heat to the cylinder walls. 

In comparing the earlier with the recent Crossley Otto 
gas engine, it was pointed out that the great differences 
between the two engines which resulted in the superior 
economy of the latter, were found in (a) the abandonment 
of the flame slide valve ignition, and the substitution for 
it of ignition by an incandescent tube of metal or other 
material ; (b) the diminution in the relative volume of the 
compression space ; (c) the improved proportioning of the 
valves and ports in order to minimise the throttling of the 
charges during the inlet period, and the back pressure of 
the exhaust gases during discharge. This statement was 
illustrated by reference to numerous indicator diagrams. 
The author described his tests of the new Crossley Otto 
scavenging engine, stating that although it was highly 
desirable to discharge all the exhaust gases and replace 
them by pure air, as so long contended by him, yet that 
such displacement was not accountable for more than 
5 per cent. of the improvement produced in the Otto 
scavenging engine. It was stated that scavenging pos- 
sessed practical advantages quite apart from improvement 
in gas consumption. Obto gas engines, constructed by 
Messrs. Andrew and Co., of Reddish, and by Messrs. 
T. B. Barker and Co., of Birmingham, were also described 
and illustrated, and the various peculiarities of the different 
Otto cycle engines were pointed out. It was stated in 
discussing these engines that engineers had not sufficiently 
recognised the importance of limiting the port surface to 
the utmost, in order to minimise the cooling surface in 
contact with the intensely hot gases. The Barker engine 
was referred to as one in which this point had been well 
kept in mind by the designer, Various self-starting 





gears were described, more particularly the Clerk pressure 
starter, the Clerk-Lanchester starter, and the Lanchester 
low-pressure starter. 

From a mechanical point of view the Otto cycle was a 
very imperfect one, allowing, at most, an impulse for 
every two revolutions of the crankshaft for each single- 
acting power cylinder ; but the mechanical imperfections 
of the engine had until now been more than compensated 
by the simplicity of the single cylinder and piston, and the 
readiness with which the practical conditions of charging, 
exploding, expanding, and exhausting could be made to 
comply with the requirements of economical working. The 
great difficulty of the problems involved in impulse-every- 
revolution gas engines was then referred to, and the author 
described several engines which had been designed with a 
view to overcome those difficulties. In the first engine built 
by the author, early in 1878, there were two cylinders, each 
having a diameter of 6 in., with a length of stroke of 8in., 
one @ pump cylinder, and the other a motor cylinder. The 
pump crank followed the motor crank at right angles, 
and it pumped the mixture of gas and air into an inter- 
mediate reservoir through a check valve. From this re- 
servoir the explosive mixture was supplied to the motor 
cylinder by means of aslide valve, and was compressed in 
@ reservoir to a pressure of 70 1b. per square inch above 
the atmosphere. The motor piston moved back to the 
end of the cylinder, leaving only a mechanical clearance, 
and the exhaust valve was shut a little early in order to 
cushion the piston, as was done with steam engines, The 
motor piston moved forward from the end of its stroke 
about 2 in., — in the compressed mixture from the 
reservoir ; the slide valve then cut off the supply, and 
ignition was effected by an incandescent platinum cage 
carried in the slide. The engine had been exhibited at the 
Royal Agricultural Society’s Show at Kilburn in 1879, 
and was, the author believed, the first compression gas 
engine working by explosion ever built which gave an 
impulse for each revolution of the crankshaft. The diffi- 
culties which prevented the success of this type of engine 
were described. The author’s 1881, 1886, and 1889 engines, 
as well as the “ Differential” engine and the ‘‘ Cycle” 
engine of Mr. Atkinson, were similarly dealt with. 

he author then considered the modifications still to 
be made in the indicator diagram of a gas engine to 
further increase its heat efficiency, and in this he parti- 
cularly referred to the Otto cycle, although he stated that 
it was to be remembered that impulse-every-revolution en- 
gines could now be arranged to produce any of the results 
brought about by the Otto engine. It was pointed out 
that the actual indicated efficiency of a gas engine in- 
creased with the theoretical efficiency, and that the actual 
efficiency varied between 0.45 and 0.58 of the theoretical 
efficiency. If was also stated that the indicated effi- 
ciency increased with the dimensions of the engine, 
other things being similar, when the ratio of com- 
pression space —and, therefore, the theoretical effi- 
ciency — remained constant. Thus an engine having 
a cylinder 94 in. in diameter, with a length of stroke 
of 18 in., had a theoretical efficiency of 0.40, and gave 
an indicated efficiency of 9.19, or 0.47 of that theo- 
retically attainable. An engine having a cylinder 14 in. 
in diameter, with a length of stroke of 25 in., of which 
the theoretical efficiency was 0.41, gave an actual efficiency 
of 0.277, that was 0.675 of the theoretical efficiency. The 
actual efficiency, instead of being only 0.47 of the theo- 
retical, increased to 0.675 without practical change in the 
compression. This comparison proved that efficiency 
increased with the dimensions. It was pointed out that 
a limit was reached to the increase of efficiency due to 
increase of dimensions, and the conditions were calcu- 
lated. It was shown that further economy might be ob- 
tained by increasing the compression and expansion, but 
it was considered that for high compressions and large 
gas engines it would be advisable to adopt the compound 
principle, although the conditions of success, for com- 
pound gas engines, were not yet fully understood. 

In conclusion, the author considered that the gas engine 
would yet assuredly be applied upon railways and to 
ships, just as it was now used in factories ; its principles 
were better understood, and engineers were daily improv- 
ing their knowledge of the properties of flame, and the 
means of harnessing flame instead of steam. 





AMERICAN ROLLING Stock.—The number of locomotives 
built in the United States last year was 1109, as compared 
with 695 in 1894. The number of freight cars built last 
year was 31,803, as compared with 17,029 in 1894, 





LonDON AND NortH- WESTERN RAiLway.—The London 
and North-Western is extending its system in Derby- 
shire, The directors have been quiet about the matter, 
but before long the company will possess an alternative 
route between Manchester and London, vid Derbyshire. 
The first link of the new route will be supplied by the 
old line between Manchester through Stockport to Buxton. 
This line for many years terminated at the fashionable 
Derbyshire watering-place. In 1895, however, the com- 
pany completed and opened for traffic an extension south- 
wards as far as Parsley Hay, a distance of 13 miles, thus 
supplying a second link of the chain. In the course of 
the past few weeks the directors have ordered a third 
section to be taken in hand, viz., another 13 miles between 
Parsley Hay and Ashbourne. Dovedale will have a station 
of its own upon the new line, and so will Hartington and 
New Inns. Messre. Naylor Brothers, of Leeds, are the 
contractors for the extension, upon which 500 navvies 
will be employed during the next few days. A junction 
will be effected with the North Staffordshire system near 
Ashbourne, but the London and North-Western directors 
are also said to contemplate a further extension from 
Ashbourne to Burton-on-Trent, 
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Tue barbette carriage recently constructed by the| (Figs. 2 and 3) of forged steel. These rollers are placed 
United States for its 8-in. breechloading rifle, and | on journals which bear in notches in two wrought-iron 


illustrated by us on the present and opposite pages, con- | distance ringe (Fig. 2). 


The rollers are protected 


sists of a cast-iron bedplate or lower roller-path, a cast-|from dirt by a sheet-steel dust-guard bolted to the 


iron combined chassis and upper roller path, or 
racer, and a top carriage of cast steel. The lower 
roller path (Figs. 1 to 4 and 7 and 8) is held to the 
platform by sixteen 2-in. bolts, and is separated from 
the upper roller path by a ring of 20 conical ro!lers, 


upper roller path and overlapping the lower one. The 
chassis is cast in one piece, the two rails being united 
by transoms cast at the same time (Figs. 5, 6, and 7). 
The chassis rests on conical rollers and fits over a central 
pivot formed in the bedplate (Figs. 2 and 4). The 
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chassis is prevented from rising by four guide hooks of 
forged steel (Fig. 1) engaging under the flange of the 
lower roller path. The top carriage (Figs. 1, 9, and 
10), which has the hydraulic cylinders cast with it, 
slides on 16 recoil rollers of forged steel, which are 
pivoted in pockets in the rails of the chassis (Fig. 2). 
The rail of the chassis inclines 4 deg. to the front, 80 
that the return of the piece in battery is by gravity. 
On the forward end of the chassis are cast projections 
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to which are bolted the piston-rods and steel shield 
(Figs. 1 and 4). The shoes of the top carriage, which 
rest on the rollers, are cast with undercut grooves 
(Fig. 10), which, fitting over the T-rails of the chassis, 
prevent the jumping of the carriage. The cap squares 
slide into undercut recesses in the top carriage, and are 
secured by bolting. 

The head of the piston in the hydraulic buffer has 
two notches ; these notches fit over throttling bars of 
varying depth which are bolted to the inside of the 
cylinder. The width of the throttling barsis calculated 
to so vary the aperture through which the liquid passes 
as to make the resistance constant (Figs. 11 and 12). 
The piston-rods project through the heads a distance 
of 6in. These parts of the rods, when the piece runs 
in battery, enter with slight clearance recesses in the 
rear cylinder covers and act as counter-recoil buffers. 
The fronts of the buffers are connected by an equalis- 
ing pipe ; filling and emptying holes are provided at 
the front and rear of the cylinders. Neutral oil is 
used in the cylinders. The recoil is about 40 in. The 
elevating mechanism consists of a shaft supported in 
bearings attached to the right side of the chassis, The 
shaft is square except at its bearings, and is turned by 
a handwheel at its rear end, or by handwheels, shaft, 
and mitred gearing, Fig. 1, at the front of the car- 
riage, so that the piece can be elevated from either 
side of the carriage or from the loading platform. The 
carriage permits an elevation of 18 deg. or a depression 
of 7 deg. 

Another mitred gear on the shaft works in a bearing 
cast upon the upper carriage, which mitre, by a shoul- 
der at one end and nut at the other, bears against the 
lug, which carries it freely along the shaft during 
recoil, but is forced to turn when the shaft is rotated. 
This mitre gears with a second mitre which is attached 
to an upright shaft working in bearings cast in the top 
carriage. A worm on this shaft, by means of a worm- 
wheel and horizontal shaft and pinion, works the 
elevating arc attached to the gun. The worm of the 
elevating gear has a friction clutch to permit the 
motion of the gear during recoil without straining the 
mechanism, 

The traversing is done by means of a wrought-iron 
chain passing around the bedplate, over two guide 
wheels and a sprocket wheel. The ends of the chain 
are attached to two heavy bolts, which pass through 
two lugs cast on the bedplate. The ends of the bolts 
are threaded, and on them are hexagonal nuts, by 
Screwing up which the tension on the chain may be 
Increased. The carriage can be moved through an 
angle of 320 deg. 

n rear of the breech is a forked arm, which can be 
rotated by a worm gearing. The shot is brought from 
the magazine in a shot tray provided with trunnions, 
and carried on atruck. It is placed in such a posi- 





tion in rear of the carriage that the fork engages the 
trunnions of the shot tray, and the shot can then be 
hoisted to the loading position. A platform is attached 
to the chassis in such a position as to allow the breech 
mechanism to be worked easily. The total weight of 
the carriage is 55,418 lb., and the weight of the moving 
parts is 35,568 lb. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 16. 

Tur fact that the gross earnings of 123 railroads 
for 1895 are estimated to be 50,000,000 dols. greater 
than for 1894 has improved the tone of the market a 
little. A few furnaces have blown out, and more 
will soon follow, until the output is something under 
200,000 tons a week. The consumption of iron and 
steel has not kept up with expectations. The rail- 
roads are not buying. A multitude of big enterprises 
are waiting ; should they be pushed, everything will be 
all right again. Southern pig iron has declined 1 dol. 
per ton. Northern irons are all weaker. Large 
orders for ship-plate were placed last week. Ship- 
yard work is crowding, but all other work is dull. 
Billets have declined east and west, but it would 
take very little to start prices in an upward direction. 
Lake ore owners still refuse to yield, preferring to 
curtail production throughout the region. All the 
big ore-producers have started out in a combination 
to keep prices at the top notch, but furnace interests 
are anticipating a break. The car-builders in the 
western States have secured good orders, but in a 
general way railroad equipments are not ordered 
freely. 

January 24. 

Season contracts for iron and steel products are not 
entered into on a large scale yet, because lake ore 
quotations are held 50 cents above buyers’ views, and 
because consumers of coke do not want to pay 2 dols. 
a ton for coke that does not cost 1 dol. This deadlock 
is likely to be broken at any time. Pig iron produc- 
tion is now declining, and at present the production is 
about 200,000 tons a week. Even that is more than 
is needed, for the accumulation in December was over 
100,000 tons, much of that being of brands that are 
not urgently sought after. Business is improving for 
all kinds of material. The Carnegie interests secured 
an order for 10,000 tons of plates for warships. 
Large structural material requirements are in sight, 
and manufacturers feel encouraged. Bessemer pig 
took a sudden turn upward of 1 dol., while 
southern iron slipped back 1 dol. Steel billets have 
advanced 1 dol., because of higher ore and coke. 
Should these remain where they are, a further advance 
under increasing demand is probable. The struggle 
for spring orders in finished iron mills will soon begin. 
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There is a general expectation of stronger prices when 
the spring requirements are made known. Steel rails 
are quiet. Railroad building is an uncertain factor. 
A great deal of work has been projected, and favour- 
able conditions in financial circles will encourage track- 
laying. Traftic for mid-winter is satisfactory. Coal 
is in excellent demand, and the mining capavity of 
the country is pretty well engaged. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was not large, and only a small amount of 
business was transacted, but the market was fairly cheer- 
ful in tone, and those present, as a rule, took a hopeful 
view of prospects for the future. Sir Christopher Furness 
was present on ’Change, and the chief topic of conversa- 
tion was the arrangement whereby that gentleman be- 
comes the principal in the extensive works owned by the 
Teesside Iron oan Engine Works Company—an alteration 
which is hailed with considerable satisfaction on Teesside. 
At the opening of the market 37s. 3d. was the price named 
for early delivery of No. 3 g.m.b. Cleveland pig iron, and 
several parcels changed hands at that figure, but later in 
the day the price stiffened, and by the close many sellers 
held out for 37s. 6d. For delivery to the end of March 
No. 3 was sold at 37s. 9d. he lower qualities of 
pig were firm and somewhat scarce. No. 4 foundry 
was 36s. 6d. to 36s, 9d. for early delivery, and grey forge 
was 36s, to 36s. 3d. Middlesbrough warrants opened at 
7s. 6d. and closed stiff at 37s. 7d. cash buyers, with 
sellers holding out for more. East coast hematite pi 
iron was in — good request, and 46s, was the gene 
uotation for early delivery of Nos. 1, 2, and 3, whilst for 
o. 1. 463. 6d. was the general price named. Spanish 
ore was quiet, but steady. Rubio was 12s. 6d. ex-ship Tees. 
To-day there was rather more business doing on ’Change, 
bub prices were not quotably altered, the only change 
being in Middlesbrough warrants, which closed 37s. 8d. 
cash buyers. The general outlook for the future is en- 
couraging. The Skinningrove Iron Company have re- 
cently blown in their second new furnace, and they now 
have all their four furnaces blowing. It is estimated 
that the Cleveland Ironmasters’ Association returns for 
January will show an increase in stocks of about 25,000 
tons, and if the accumulation turns out to be no more 
than is anticipated there will be little to complain of. 


Manufactured Iron and Steel.—A rather better feeling 
is noticeable in the manufactured iron and steel trades. 
There are more inquiries for nearly all classes of material, 
but producers report that it is difficult to obtain higher 
cme than those last quoted. The tendency of prices, 

owever, is undoubtedly upwards, Orders can still be 
placed on the following terms: Common iron bars, 
4l, 17s. 6d.; best bars, 5/. 7s. 6d.; iron ship-plates, 
4l, 158.; steel ship-plates, 4/. 17s. 6d.; iron ship- 
angles, 4/. 128, 6d.; and steel ship-angles, 4/7, 15s.—all 
less the customary 24 per cent. discount. for cash. Heavy 
sections of steel rails are in good request, and quotations 
are fully maintained. 


Important Trade Developments on Teesside.—For some 
time past there have been rumours afloat that the exten- 
sive engineering, shipbuilding, and blast-furnace works 
owned by the Teesside Iron and Engine Works Company, 
Limited, of Middlesbrough, were likely to pass into the 
hands of a syndicate with Sir Christopher Furness, the 
well-known shipowner and shipbuilder of Hartlepool, 
at the head of affairs. We understand that such an 
arrangement has now been come to, and that the interests 
acquired will be divided, and companies formed to 
carry on shipbuilding, engineering, and iron-making. 
The engineering establishment of Messrs. Westgarth, 
English, and Co., at Middlesbrough, is also understood to 
have been acquired by the syndicate, 


The Coal and Coke Trade.—F uel, on the whole, Pron | 
steady. The steam coal trade, however, is very dull, and 
many collieries are said to be working ata loss. At New- 
castle best Northumbrian steam coal is 7s. 9d. f.0.b., and 
steam emall 3s, 74d. Bunker coal steady, with a good 
inquiry for the season ; the price is from 6s. 3d. upwards. 
Household coal dull; gas coal steady, and the output is 
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well taken up, chiefly on long contracts. Coke is in good 
demand for inland consumption. Good blast-furnace 
qualities readily sell at 133. delivered here. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Trade of Shefield.—Local ironmasters are expecting to 
benefit materially from the resumption of work on the 
Clyde, as it is pretty certain to relieve them of the keen 
competition of the Scotch firms, who, being deprived of 
orders in their own district, have sought business in dif- 
ferent parts of England in order to keep their establish- 
ments going. As may be expected, there has been much 
underselling, and a good deal of business was taken 
from the Sheffield district. Prices of bar and other iron 
are still low, but it is felt that the time cannot be far 
distant when it will be possible to advance quotations. 
The advanced prices of raw material are fully main- 
tained. There is a prospect of a large volume of busi- 
ness this year with a narrow margin of profit. The recent 
political crises seem to bave had but little injurious effect 
upon local trade generally. They came too suddenly and 
were at an end too quickly for that. A falling off in 
American orders for cutlery is reported. Lincolnshire 
forge iron is quoted in this district at 393, and 40s. per ton ; 
ditto foundry, 41s. and 42s. ; hematites, from 57s. 6d. to 
60s.; bar iron, 5l. 103.; Bessemer billets of special 
carbon, 51, 12s. 6d. to 61. 


The Coal Trade.—Trade remains moderately good. The 
continued mildness of weather has reduced house coal 
sales much below the average of the present month. 
Manufacturers’ sorts are in moderate request, London 
lines the turn duller, shipping extremely quiet. Gas 
coal and coke find a fair market for the moment. The men 
are working on the average three and three-quarter shifts. 
Prices at the pits: Silkstone best, 88. 6d. to 10s. 6d.; 
seconds, 7s. 6d. to 8s.; Barnsley house, 8s. 6d. to 93. 6d.; 
steam, 63. to 7s. 6d ; Barnsley hards, 63. to 7s. 6d. 


Lancashire and Yorkshire Dividend.—The Lancashire 
and Yorkshire Railway dividend for the past half-year is 
at the rate of 5} per cent. per annum, carrying forward 
a balance of 28,0001, A year ago the dividend was at the 
rate of 44 per cent., carrying forward 28,3551. 


Tramuay Municipalisation in Shefield.—At a special 
meeting of the Sheftield City Council on Tuesday, it was 
decided by a large majority to take the necessary steps to 
enable the corporation to acquire and work the tramway 
system of the city, the lease of the company expiring next 
July. A strong effort was made by a minority of the 
council to secure support to the Bill of a new company, 
but by a majority of 31 votes to 13 the council expressed 
itself in favour of municipalisation, and although the 
Standing Orders of Parliament stand as difficulties in the 
way, the council has seriously set iteelf the task of getting 
practical possession of the tramways, and working and 
extending them as rapidly as the law will allow. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has continued to exhibit a buoyant 
tone. ‘Lhe best qualities have made 10s. 6d. to 103. 9d. per 
ton, while secondary descriptions have sold freely at 9a. 9d. 
to-10s. 3d. perton. The house coal trade has been some- 
what more active, but prices have not advanced ; No. 3 
Rhondda large has made 93. 9d. to 108. per ton. 
There has b3en a steady demand for coke; foundry 
qualities have made 15s, 6d. to 163. 6d., and furnace 
ditto 12s, to 13s. per ton. The imports of iron ore have 
been of about average importance; business has exhibited 
rather a firmer tone; the best rubio has made 11s. 9d. to 
12s. per ton. As regards the manufactured iron and steel 
trades, large quantities of steel rails are being turned out, 
but bars are lers active. 


Dock Matters at Cardiff. —Sir A. M. Rendel and 
Mr. G. T. Sibbering have prepared Parliamentary 
estimates of the cost of constructing the proposed 
Windsor Dock and the railways and other works con- 
nected therewith at Cardiff. The total estimated cost of 
all the works connected with this scheme is 659,398/., of 
which the dock works will cost 504,080/., embankments 
or sea walls, 30,160/.; two piers, 39,600/. ; and two rail- 
ways, 85,5581. 

Swansea Corporation Tramways.—An estimate of the 
cost of constructing 28 section: of new tramways, set out 
in the Swansea Corporation Tramways Bill, has been 
prepared by Mr. J. E. Waller, C.E. He calculates that 
the lines will cost 31,3151. Accompanying this estimate 
is a declaration by the town clerk that the money required 
for the construction of the tramways will be raised by 
mortgage or other form of charge upon the security of the 
rates, revenue, and property of the town council. 


Port Talbot.—Mr, P. W. Meik, C.E., has prepared esti- 
mates of the cost of two railway projects which will be 
submitted to Parliament next seesion by the Port Talbot 
Railway and Docks Company. The total cost of the two 
schemes is estimated at 673,297/., of which the Ogmore 
Valleys Extension Railways are likely to cost 557,8761., 
and the South Wales Mineral Railway Junction Railway 
115,421/. 

Great Western Railway.—Sir J. Fowler and Mr. 
J. ©. Inglis have prepared, for the information of 
Parliament, detailed estimates of the cost of carrying out 
the works proposed in an Additional Powers Bill de- 

sited for next seesion by the Great Western Railway 
Beeseer. The total cost of these works is estimated at 
105,538/., of which 73,9371. will be required for proposed 
works in Cardiff and the neighbourhood. 

The ** Phenix.”—The Pheenix, sloop, has completed 
her official speed trials in the Channel. The mean results 











of four hours’ steaming with forced draught were: Steam, 
149 lb.; vacuum, starboard 26.1 in.; port, 24.9 in ; revolu- 
tions, starboard, 196; port, 204; indicated horse-power, 
starboard, 752; port, 739; total, 1491 ; air pressure 1.14in.; 
speed, by log, 13.4 knots. During the trial, the vessel’s 
guns and gun mountings were tested. She is armed with 
six 4-in, quick-firing guns and four 3-pounder Hotchkiss 
guns, and ceveral rounds were fired from each. The 4-in. 
gun is a new type only recently intrcduced into the 
eervice. 





SwepisH Raitways.—A_ new line of communication 
between Sweden and the Continent is at present under 
contemplation, and will in all probability soon be realised. 
The proposed line is vid Trelleborg (Sweden) and Sassnitz, 
on the island of Riiger. This will necessitate a railway 
from Sassnitz to the harbour, which, however, has not 
yet been finally decided upon, and which at the earliest 
could not be ready before 1898. The railway to Trelle- 
borg also requires altering before it will be fit for express 
service. The local Swedish authorities are much in favour 
of the plan. 


CataLocurs.—The Electrical Power Storage Company, 
Limited, 4, Great Winchester-sireet, London, have sent 
us a copy of their new pocket catalogue of storage batteries 
and fittings. In addition to prices and similar matter, 
the little volume contains full and instructions for erect- 
ing and working the batteries. The illustrations and 
letterpress are printed on one side of the pages only, the 
other being ruled as section paper, affording a ready 
means of plotting volts or ampere curves, — Messrs. 
Frank Pearn and Co., Limited, of West Gorton, Man- 
chester, have issued a new illustrated catalogue, contain- 
ing fully-priced descriptions of the large variety of pump- 
ing plant manufactured by them. The catalogue is of 
very convenient size, and excellently printed.—We have 
received from the Southwark Foundry and Machine 
Company, of Philadelphia, U.S.A., a copy of a really 
beautifully got up general catalogue which & just been 
issued by the firm. It contains illustrated descriptions 
of the Porter-Allen and other steam engines, of blowing 
engines and compressors, centrifugal and other pumps. 
The engravings are exceptionally good, and are printed 
on plate paper. The catalogue is neatly bound, and its 
size is a very ccnvenient one. 





Sipe Co.uision AT MrrFriELp.—Some 200 yards to the 
east of Mirfield Station, on the Lancashire and Yorkshire 
Railway, the double line from Leeds joing the double line 
from Wakefield, and they form an up and down line 
through the station. The fouling point of this junction 
was the scene on the evening of November 16 of what 
might easily have been a very serious collision between 
two passenger trains, but happily was not. There is a 
signal cabin—Cleckheaton Junction—close to the junction, 
from which inner and outer home signals for up trains ap- 
proaching the junction from the trailing side are worked. 
The inner home signal is placed on a gantry over the up 
line 9 yards on the facing side of the junction, while the 
cuter homes are on separate posts beside the up lines from 
Leeds and Bradford, but the southern, or Wakefield one, 
is 52 yards in advance of the northern one, instead of 
being opposite it, as is more usual. The distance from the 
inner home signal on the gantry to the southern outer 
home is159 yards, At the Jatter signal a Great Northern 
passenger train was brought to a stand to allow a 
London and North-Western passenger train on the 
northern line to precede it through the station. The 
North-Western train had been checked at the previous 
cabin, and was running at 25 to 30 miles an hour with 
all signals off for it to run through the station, when 
the driver suddenly noticed that the Great Northern 
train was also moving towards the junction, and he at 
once shut off steam, and the signalman, seeing thata colli- 
sion was inevitable, at the same time threw all the signals 
‘‘on.” The train, however, could not be stop in time, 
and the North-Western engine struck the trailing end of 
the second carriage of the Great Northern train, and, with 
the three vehicles next toit, left the rails ; three out of the 
four vehicles of the Great Northern train were derailed, 
and one was nearly overturned. Seven passengers 
complained of being shaken and of other injuries, and a 
guard, who was travelling in the Great Northern car- 
riage that was nearly overturned, had his head cut. 
As to the cause of the accident, it appears that the Great 
Northern driver—who, although he had been a driver for 
22 years, had not had much experience of the Mirfield 
signals—came to a stand just at the southern home 
signal, and after waiting there some 14 minutes, he gave 
his engine steam on a the gantry signal ahead of him 
come *‘ off,” as, without looking at his own signal just 
above him, which was still at danger, he concluded 
that it was for him to run forward, whereas it was for 
the North-Western train. Under these circumstances 
Lieut.-Colonel Addison naturally lays the blame for the 
accident on him. Abt the same time the inspecting officer 
strongly recommends that the southern outer home 
signal be moved back, so as to be abreast the northern 
home signal, as he considers, and we think rightly, 
that had they been opposite one another there would have 
been a greater likelihood of the Great Northern driver 
seeing that the northern home was “off,” and that, 
therefore, the lowering of the gantry signal was not meant 
for him. It was dark atthe time, and so all signalling was 
being done by the lamps, and as it is notoriously difficult 
to correctly judge of the distance of a light from the eye, 
and the driver was not well posted as to the Mirfield 
signals, it is easy to account to some extent for this error 
on bis part. Considerab'e damage was done to the rolling 
stock of both trains, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Businees was quiet in the 
pig-iron warrant market last Thursday forenoon, but the 
tone was very firm. About 15,000 tons were dealt in at 
somewhat better prices. In the afternoon the metal 
market was flat, largely in sympathy with the weakness 
displayed in the stock markets, and prices finished 1d. to 
24d. per ton down from the forenoon rates. The turn- 
over was again about 15,000 tons. At the close of the 
market the settlement prices were as follow: Scotch 
iron, 46s. 44d. per ton; Cleveland, 37s. 6d. ; Cumberland 
and Middlesbrough hematite iron, 47s. 6d. and 45s. 44d, 
per ton respectively. On the following forenoon business 
was very slack, and the tone was rather dull, operators 
showing some anxiety as to the Continental political posi- 
tion. Somewhere about 15,000 tons of iron changed hands, 
and Scotch and Cleveland each rose 1d. perton. In the 
afternoon the market was flat, owing to some rather 
heavy realisations having been made, which were caused 
by the uncertainty of the political outlook. Quite 25,000 
tons of iron were sold, and prices fell 1d. to 24d. from 
those that ruled in the forenoon. The respective settle- 
ment prices at the close were 46s. 14d. , 37s. 3d., 47s. 3d., and 
45s. 3d. per ton. A moderate amount of business was trans- 
acted on Monday forenoon, when about 15,000 tons of all 
kinds changed hands. Prices were firm, and better trade 
prospects were reported in business circles, advances 
ranging from 3d. to 44d. per ton being announced. About 
the same quantity of iron was disposed of in the after- 
noon, when prices left off steady, the forenoon’s advance 
being fully maintained. The settlement prices at the 
close were, as follow: 46s. 44d., 37s. 74d., 47s. 74d., 
and 453, 6d. per ton respectively. On Tuesday forenoon 
business was very quiet, not more than 5000 tons of all 
sorts being dealt in. In the afternoon, however, busi- 
ness was active and prices were firm. About 20,000 
tons changed hands, and prices advanced 4d. to 2d, 
per ton, The closing settlement prices were, respectively, 
46s. 6d., 378. 74d., 478 74d., and 45s. 74d. per ton. 
There was more doing this forenoon, about 20,000 tons 
being dealt in. Prices rose 4d. to 2d. per ton. In the 
afternoon probably about 12,000 tons changed hands, and 
prices finished easier, the settlement rates being respec- 
tively, 46s. 74d., 37s. 74d., 47s. 9d., and 45s. 9d. per 
ton. The following sre the current prices of several 
No. 1 special brands of makers’ iron: lyde, 50s. 
per ton; Gartsherrie, Summerlee, and Calder, 51s. ; 
Coltness, 53s.—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 50s. 6d.; Shotts 
(shipped at Leith), 53s.; Carron (shipped at Grange- 
mouth), 54s. per ton. The number of blast-furnaces in 
actual operation is now 76, as compared with 75 at this 
time last year. One furnace has been temporarily 
damped down at Govan Iron Works. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 
5037 tons, against 6691 tons in the corresponding 
week of last year. They included 140 tons for 
India, 100 tons for Australia, 200 tons for Italy, 
173 tons for Holland, smaller quantities for other 
countries, and 4270 tons coastwise. It is expected 
that the shipments will undergo an increase in the early 
future, as the reports from the principal foreign and 
colonial markets are more encouraging than they were a 
short while ago, and better prices are looked for. The 
stock of pig iron in Messrs, Connal and Co.’s public 
warrant stores yesterday afternoon stood at 347,705 tons, 
as against 347,630 tons yesterday week, thus showing an 
increase for the past week amounting to 75 tons. 


Finished Iron and Steel.—A larger amount of business 
is now doing in shipbuilding steel, probably as a result 
of the termination of the dispute in the marine engineer- 
ing trade. Within the past few days the price of angle- 
bars has been advanced 2s. 6d. per ton, to 4/. 15s., and 
the same company have been quoting 5/. 5s. per ton for 
ehip-plates ; some other makers, however, have accepted 
2s, 6d. per ton lees, but the current quotation is generally 
at the —— figure, at which sellers are firm. It is re- 
ported that there are inquiries in the market for large 

uantities of steel for the Australian colonies. The 
thinner steel which is required for the two 30-knot tor- 
pedo-boat destroyers contracted for by the Naval Con- 
struction and Armaments Company, Barrow, and which 
is of a special class, is being supplied by the Glasgow 
Iron and Steel Company. Makers of malleable iron 
report that there is now a better turnover, and that 
quotations are decidedly firmer than they were. 


Sulphate of Ammonia.—A few days ago 81, 7s. 6d. per 
ton was accepted in Glasgow for sulphate of ammonia, 
which was said to be a “‘ record” price. On Monday the 
tone of the market was just a shade better, business 
having then been done at 8/, 8s. 9d. per ton. Yesterday 
the market was again firmer, 8/. 10s. per ton having been 
paid, being a rise of 23, 6d. from the bottom. There was 
rather more inquiry. 


Glasgow Copper Market.—Copper was neglected last 
Thursday forenoon, but the price was 1s. 3d. per ton 
firmer. A similar advance was made in the afternoon, 
when 50 tons changed hands. No business was reported 
on the following forenoon, and the price gave way 1s. 3d. 
per ton. In the afternoon, however, 150 tons were sold, 
but the price again declined 1s. 3d. per ton. A like 
amount was dealt in on Monday forenoon, and the price 
rose 8s. 9d. per ton at 42. 3s, 9d. three months sellers. 
The market was very strong in the afternoon, when the 

rice advanced 10s. per ton, and 150 tons changed hands. 
aediey forenoon a good business was done, 200 tons 
having been dealt in; the price rose 1s, 3d. per ton. The 
sales in the afternoon amounted to 100 tons, and the price 
rose other 5s. per ton. A report has come to hand from 
America saying that stocks of copper there are lighter 
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than had been expected. The market was active this 
forenoon, and 200 tons were sold. The three months’ 
price rose 18s. 9d. per ton. No business was done in the 
afterncon, and quotations were 1s, 3d. easier than in the 
morning. 

Contracts for More Locomotives. — Messrs, Sharp, 
Stewart, and Co., Atlas Works, Glasgow, have just 
booked some important contracts. In addition to 25 
large goods engines for the Midland Railway, they 
have got an order for 34 engines and a large order of 
duplicate work for India, as also three engines for the 
Barry Railway. Both Hyde Park and the Atlas Works 
have now got fully a year’s work on hand. 


Cabling the Edinburgh Tramways.—Messrs. R. and W. 
Maclellan, Limited, Glasgow, have been successful in 
tendering for the rails, slot rails, fishplates, &c., required 
in cabling the Edinburgh tramways, their offer, which 
was the lowest, amounting to 31,5411. 14s. 2d. Several 
of the offers were remarkably close. It is confidently 
expected that the cabling contract will be entered upon 
within the next two or three months in various sections 
of the city, 

The Institution of Civil Engineers : Glasgow Association 
of Students.—The third general meeting of the session was 
held on Monday night, Mr. William Crouch, M. Inst. 
C.E, President, in the chair, Mr. D. H. Morton, Assoc. 
M. Inst. C.E., M.I. Mech. E., read a paper entitled ‘‘ Some 
Notes on the Application of Pumping Machinery to Dock, 
Harbour, Drainage, and Irrigation Works.” Commencing 
with an interesting review of the different types of pumps 
employed, he gave a description, with examples of the 
application of each, of the bucket, screw, scoop, piston, 
and centrifugal pump. He pointed out the advantages 
of each, and showed how for most purposes the centri- 
fugal was about the best to be had. A description was 
next given of various installations of pumping machinery 
for docks, harbours, drainage, and irrigation works, 
examples taken from the Mersey Docks, Holland, Egypt, 
and other places being given of each, as well as a review 
of the different conditions governing the different classes 
of work. An interesting discussion ensued, the speakers 
including Mr. O. T. Baxter, Mr. G. C. Thomson, and 
Mr. James Stuart, of Warren and Stuart, Mr. Morton 
was heartily thanked for his paper. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night, Sir William Arrol, LL.D., M.P., President, in 
the chair. Three papers, which were already before 
the members, came up again for discussion. That 
on ‘‘Propeller Diagrams,” by Mr. Robert Caird, 
Greenock, was spoken on by the author (in reply), 
by Mr. James Howden and Mr. John Thom. 
Mr. F. P. Purvis replied to some remarks that 
had been made on his paper on “ Period of Rolling 
of Vessels.” In the discussion raised by Mr. Thom’s 
paper on ‘Comparisons of Systems of Mechanical 
Draught,” the speakers were Mr. W. L. C. Patterson 
(Anchor Line), Mr. William Morrison (London and 
Glasgow Shipbuilding and Eogineering Company), Mr. 
Hall Brown, Mr. John Inglis, Mr. Howden, Professor A. 
Barr, Mr. Carlile Wallace, and Professor W. H. Watkin- 
son; and Mr. Thom made a brief reply. Some of the 
speakers seemed to be of opinion that the alleged advan- 
tages of mechanical draught in marine boilers had not been 
satisfactorily made out, but Mr. Howden adducedsome very 
remarkable statistics and other evidence in support of his 
position in connection with forced draught, Mr, Carey’s 
paper on “Cast-Iron Segments for Railway and other 
Tunnels” (in type) was held over for discussion till next 
meeting ; and a paper by Mr. Robert Simpson, B.Sc., 
C.E, on‘*Tunnelling in Soft Material,” was ordered to 
be put in type for discussion at the same meeting. 








Suerrigtp Tramways.—A special meeting of the 
Sheffield Town Council was held on Tuesday to consider 
the policy to be adopted with regard to the local tram- 
ways. ‘The lease of the existing tramways company 
expires in July, and there is a strong feeling against its 
renewal. A new company, styled the Sheffield District 
and Rotherham Tramways Company, is promoting a Bill 
which promises, by means of the overhead electric system, 
to give the public a greatly extended service. The par- 
liamentary committee of the council having considered 
the matter, recommended the council not to give its con- 
sent to this Bill, the intention of the council being to pro- 
mote a Bill of its own and work the tramways for the 
benefit of the municipality. The course recommended by 
the committee was approved. 





_Farat Leven Crossina Accipent.—Oa the night of 
November 30, two men, who were carrying a sack of coals 
across the Gosport branch of the London and South- 
Western Railway at the Cambridge-road level crossing, 
near Fort Brockhurst, were knocked down by a passenger 
train and killed quite unknown to the driver. The driver 
sounded his whistle all right, and Major Marindin in his 
report now issued exonerates all servants of the company 
from blame. This level crossing was originally a field read 
crossing, but some years ago became of some importance, 
and so the company added wicket gates and appointed a 
gatekeeper who is on duty during the day. At night the 
crossing is unattended, but the gates, which are still of 
the old occupation road pattern, are then padlocked. 

he company is now recommended to keep a gatekeeper 
there all the time the trains are running, and, if the road 

held to have now become a public one, then to erect 

suitable gates, the gatekeeper being given some control 
over the signals, Furthermore, the inspector recom- 
mends that a foot-bridge be erected, as there are several 

ouses in the vicinity, and the crossing is liable to be 
much used by children. 





MISCELLANEA. 

Tue eleventh anniversary dinner of the Institution of 
Junior Engineers took place last Saturday at the West- 
minster Palace Hotel, and was very largely attended. 
The President, Mr. A. Denny, occupied the chair. 


Aluminium works are to be started in Norway, near 
the waterfalls of Sarpefos, between Christiania and Goths- 
borg. These falls are 74 ft. high, and the stream passing 
over them is about 120 ft. wide. 


Certificates to the 882 scholars and exhibitioners elected 
last year by the Technical Education Board of the Lon- 
don County Council will bs distributed this evening at 
the Queen’s Hall by the Duke of Devonshire. 


In the February number of the New Review there is 
continued the series of articles ‘‘ Made in Germany,” in 
which the iron and steel industries are treated. The 
writer sums up his statement by saying that in all depart- 
ments of these industries we are being beaten by the 
foreigner. 


The Institution of Electrical Engineers has issued to 
its members a circular with the intention of discovering 
what proportion of them are prepared to join one or other 
branches of the reserve forces of the United Kingdom. 
It is also intended to discover whether sufficient members 
can be found to constitute a special electrical engineering 
corps. 


The traffic receipts for the week ending January 19 on 
33 of the principal lines of the United Kingdom amounted 
to 1,433,1441., which was earned on 18,863 miles. For 
the corresponding week in 1895 the receipts of the same 
lines amounted to 1,317,9687., with 18,728} miles open. 
There was thus an increase of 115,176/. in the receipts, 
and an increase of 1341 in the mileage. 


On Monday, January 27, there was a meeting of the 
University College Engineering Society to hear Mr. 
Cowan read a paper on ‘‘ Compound Locomotives.” The 
author described the various systems in vogue in various 
parts of the world, and illustrated in detail some intercept- 
ing valves and starting gears. A discussion ensued, in 
which Messrs. Gosselin, Garstin, Bindloss, Taylor, Davies, 
and Linscott took part. 


A dinner, attended by some 120 of the old students of 
the Royal School of Mines and their friends, was held 
on Friday, the 24th inst., at the Criterion, and was pre- 
sided over Lf Mr. A. G. Charleton. In proposing the 
toast of ‘‘ The Mining and Metallurgical Industries ” he 
referred t0 the value of the school as a means for giving 
the best technical training to the miner and metallurgist, 
a factor that was so necessary in the interests of capital 
and of all that depended upon it. Professor Roberts- 
Austen responded with a description of the relation of 
shipbuilding and metallurgy, whilst Dr. Le Neve Foster 
dwelt upon the increased safety of miners, and referred 
to the proposal to publish a register of the old students. 


It is at last decided to allot to Devonport Dockyard the 
construction of a battleship. Hitherto the largest vessel 
ever launched at Devonport is the Edgar, cruiser. With 
the object of laying the keel of the battleship, the con- 
struction of the Arrogant, cruiser, is being pushed forward 
rapidly. The new battleship will be of similar type to 
the Renown, 20 ft. longer than the Edgar, and of 12 fb. 
more beam than that vessel. During the past week the 
amount paid in wages in Devonport Dockyard was 
10.6437., or 45537. in excess of the weekly average pro- 
vided in the Navy Estimates of the last year. A similar 
expenditure will be made this week, after which, in con- 
sequence of the cessation of overtime, there will be a 
considerable reduction in the wages bill, 


The excellent lubricating properties of graphite have 
long been known, and for a bearing of wood on wood it 
has been used practically exclusively. In the case of metal 
bearings, it is, however, essential that the graphite shall 
be free from grit, and the presence of impurities of this 
nature in common graphite, has much restricted the use 
of the material for lubrication in this country. In 
America, however, the Dixon Crucible Company, of 
Jersey City, have prepared a flake hite specially 
intended for lubricating purposes, and which has given 
excellent results in very trying situations, amongst which 
are included not only heavy bearings, but also steam engine 
cylinders, The material in question is now being intro- 
duced into this country by the British and Foreign 
Metalline Company, of 132, Murray-gate, Dundee. 


Germany claims being in front of all other countries as 
regards development of telephones. At present 434 Ger- 
man towns have telephone stations, and in Berlin there 
are 25,430 telephone subscribers, the daily number of tele- 
phone conversations being about half a million, and the 
daily number of telephone conversations in all Germany 
is estimated at a million and a half. Many of these con- 
versations are over long distances. It will not be very long 
before telephonic conversations can becarried on from the 
borders of the North Sea to those of the Adriatic, and 
next autumn Berlin expects to be in telephonic‘communi- 
cation with London, The aggregate length of telegraph 
wires in Germany is now 375,000 miles against 51,000 
miles 25 years ago, and the number of telegraph stations 
has during the same time increased from 1078 to 17,800. 


A new automatic gun has recently been produced by 
the Colt’s Patent Firearm Manufacturing ame of 
Hartford, Connecticut. In this weapon the automatic 
action is effected by the pressure of the powder gases in 
the barrel after the projectile has received its maximum 
velocity. To this end a vent is formed in the barrel near 
the muzzle, communicating with a spring-loaded piston, 
which is accordingly forced back by the gas pressure, 
thus providing the necessary store of enerty for effecting 
the operations of loading and firirg. The cartridges are 





carried in a belt, and in practice a working speed of 400 
shots a minute has been attained. After each shot a 
small jet of air is injected into the breech end of the 
barrel for the purpose of clearing out any residue. The 
— of the weapon is stated to be 40 lb., stand 
included. 


In a communication to the Institution of Civil En- 
giveers, Mr. F. E. Robertson, O.1.E., describes a serious 
case of scour which in 1893 threatened the existence of 
the great Jubilee Bridge over the Hooghly. The trouble 
arose at the left abutment, which consisted of a well 
foundation, carried down toa depth of 73 ft. below datum, 
surmounted by a pier 52 ft. 6 in. high. For some un- 
explained reason a sudden scour set in round this abut- 
ment in September, 1893, lowering the river bed in which 
the abutment was founded to about 40 ft. below datum. 
The foundation being thus deprived of part of its sup- 
port, was pushed forward towards the stream, and cracks 
appeared in the masonry viaduct forming the approach to 
the bridge. The danger was met by constructing a rubble 
apron 5 ft, thick round the abutment, by which means 
the river bed was finally restored to its original position. 
Had the abutment been less deeply founded it must have 
completely failed and the bridge been wrecked. 


H.M.S. Vindiotive, a second class cruiser of 10,000 
indicated horse-power, just laid down at Chatham Dock- 
yard, is to be fitted with water-tube boilers of the Belle- 
ville type, 18 in number, by Messrs. Maudslay, Sons, and 
Field, Limited, who are making the feed pumps, also of 
the Belleville type, and the air blowers or compressors for 
supplying air to each furnace to mix with the gases and 
aid combustion. The boilers are arranged in three groups, 
each group consisting of six boilers placed back to back 
with athwartship stokeholds. Each boiler is constructed 
for a working pressure of 300 lb. per square inch, and 
consists of eight elements, 10 storeys high, built of solid- 
drawn steel tubes 44 in. in diameter and 7 ft. 6 in. long. 
The boxes connecting the tubes are of malleable cast iron. 
The total grate surface is 880 square ft., and the total 
heating surface 25,600 square feet. There are six feed 
pamps, each capable of feeding eix boilers, and six air 

lowers, that is, one feed pump and one blower in each 
stokehold. The boiler installation is identical with those 
of the second-class cruisers Gladiator, Furious, and 
Arrogant. 


Professor W. Boyd Dawkins, in a letter recently 
addressed to the local press of Herts, discusses the 
question whether the wells proposed to be constructed by 
the New River Company will do injury to the surface 
in the upper valley of the Lea. He points out that the 
daily average amount of water pumped during 1891 by 
the New River and East London Companies from deep 
wells sunk into the chalk in the area of the Lea to the 
south of Ware amounted to about 11 million gallons per 
day. On the question whether this abstraction of 
water, coupled with the quantity drawn from private 
wells, affects the surface waters of the district, ho 
quotes the report of the assistant commissioner who 
went, in company with the engineer to the Hertforshire 
County Council, to collect independent evidence. The 
conclusion arrived at by the assistant commissioner was 
accepted by the Commissioners, and Professor Boyd 
Dawkins says: ‘‘It is obvious, therefore, that no mischief 
has been done as yet to the surface waters of the Upper 
Lea by pumping from the existing deep wells, and that 
the current idea that the general level of the water in 
the district) has been lowered by pumping is with- 
out foundation in fact.” The New River Company’s 
Bill makes provision for obtainiug a further supply 
of 12 million gallons from six wells in the sparsely 
populated area around Hertford and Ware, bringing 
up the total yield to about 23 millions, leaving a 
margin of from 17 millions in dry seasons to 33 millions 
in wet years for further requirements should they arise. 
In the light of the experience gained in Kent and at 
Croydon, he says, it is idle to suppose that the addition 
of 12 million gallons to the yield of the existing wells 
would affect the surface in the upper Lea, except by 
tang the water-line close to the wells during pump- 
ing. There is no reason to believe that the sinking of the 
proposed wells in the valley of the Lea will cause other 
effects than those experienced in the valleys of the Cray 
and the Darenth and at Croydon, and, if ae damage of 
any sort be done it will, no doubt, be fairly met by the 
New River Company. There is, in his opinion, water in 
abundance, both for the local needs and for the deep wells 
in question. 





Mar o¥ MernoprouiTan ImproveEMENTS.—We have 
received from Mr. Edward Stanford, of 26 and 27, Cock- 
spur-street, Charing Oross, London, a map of metropolitan 
railways, tramways, and miscellaneous improvements 
deposited at the Private Bill Office for Session 1896, This 
very useful map refers to 12 railway schemes, two tram- 
way- projects, and seven miscellaneous matters. The 
scale is 2 in. to the mile, and the price 6a. 





“Tue Suippine Wostp YeaR-Boox.”—We have this 
week received from the offices of the Shipping World, 
Effingham House, Arundel-street, Strand, W.C., the 
tenth issue of “‘ The Shipping World Year-Book: A Desk 
Manual in Trade, Commerce, and Navigation,” edited by 
Mejor Evan Rowland Jones, This work is almost indis- 
pensable to any one engaged in ship management, and 
certainly should be in every captain’s cabins, for it gives 
not only a digest of shipping Jaws and Board of Trade 
regulations, but complete and reliable information of the 
ports and docks of the world, their position, tidal changes, 
pilotage and towage charges, dues, repairing facilities, 
&c., while the tariff rates of all nations are also given for 
the guidance of shippers, &c. There are also many 
Tables for handy reference, with statistics of trade. 
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. DEEP LOCK AT THE BARRY DOCKS. | 


ROBERT STEPHENSON AND CO., LIMITED, NEWCASTLE-ON-TYNE, CONSTRUCTORS. 
Jescription, see Page 147.) 
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THE MINERAL INDUSTRY. 

THE general report upon the mineral industry of 
the United Kingdom which Dr. C. Le Neve Foster 
has recently presented to the Home Department, 
is the first of what promises to be an extremely 
valuable annual publication on this subject. Dr. 
Foster, as is well known, is one of the Government 
inspectors of mines, and both by virtue of his 
scientific attainments and his practical knowledge 
of mines and minerals, is well equipped for dealing 
with this subject. There have been hitherto reports 
of inspectors and statistical returns; but, as was 
pointed ‘out by the Royal Commission on Mining 
Royalties, and was endorsed by a Departmental 
Committee on Mining and Mineral Statistics, there 
has been no general statement with respect to the 
mining industry as a whole. For this reason no 





2 | comprehensive idea of the condition of the mining 


industry can be obtained without searching through 
the 13 separate reports of the inspectors and the 
different volumes of the statistical returns. It is 
to overcome this defect that the series of annual 
reports, of which the first is that under notice, 
has been projected. The period dealt with 
is the year 1894, and it is to be regretted 
that the report has not appeared before. As 
the author says in his letter of presentation, 


4|)it appears later than is expedient; for a volume 


of this description loses much of its interest 
and value if the matters to which it refers 
are becoming, in these days of rapid progress, a 
part of ancient history. But it must not be for- 


7 | gotten that this year the work is a new undertaking, 


and has been carried on, in addition to the ordi- 
nary routine duties, without extra assistance. Con- 
sidering the circumstances under which the report 
has been prepared we do not think the public will 
be inclined to complain that it did not appear earlier. 
We believe it is a fact that had not Dr. Le Neve 
Foster, and those who have co-operated with him, 
been prepared to sacrifice much of their own proper 
leisure, the country would not have had the benefit 
of this valuable source of information. 





Turning to the first section of the report, we find 
that the total number of persons employed in and 
about all the mines of the United Kingdom, and— 
that exceedingly annoying particle to compilers of 
statistics—the Isle of Man, was, during the year 
1894, 739,097, of whom 589,689 worked below 
ground and 149,408 above ground. This is an in- 
crease of 20,350 persons in all on the previous year ; 
but, as the report says, the true criterion of the 
importance of a mine is the number of persons 
working below ground. In this section we find 
the increase to be 18,711 males, whilst above ground 
the increase in males is 1724. A decrease of 85 
females makes up the above total. The reasons 
that the underground workers form the true 
criterion of the output of a mine are stated. One 
colliery may sell its produce without any treatment 
beyond screening, whilst another may have hun- 
dreds of persons engaged at coke ovens, in washing 
sheds, and in briquette factories. In Durham, for 
instance, where coking coal is produced, the sur- 
face workers make up 23 per cent. of the whole, 
whilst in the Glamorganshire steam coal district 
only 14 per cent. of the workers are engaged on the 
surface. As the death rate is heavier with under- 
ground workers, it is desirable for administrative 
purposes that the two classes should be kept sepa- 
rate. 

One of the most valuable features in the report 
is the diagrams and maps, by which the figures are 
made plain. Turning to the map of the United 
Kingdom, showing, by depth of shading, the num- 
ber of persons employed underground, we find two 
dark patches of about equal area, one in Durham 
and the other in Glamorganshire. Lancashire and 
the West Riding of Yorkshire come next, whilst 
Lanark, Northumberland, Derbyshire, Stafford- 
shire, Monmouthshire form the following division. 
Fifeshire, Ayrshire, Cumberland, and Nottingham- 
shire are in the next group, whilst the other coun- 
ties, which form by far the larger proportion of the 
kingdom, and include all Ireland, have either no 
persons employed in mining, or else a very small 
proportion. It is the coal districts which give 
employment to the largest number of miners. 
Thus Durham stands first in the list, having pro- 
duced just over 324 million tons during the year. 
Glamorganshire follows with close on 24 million 
tons. The West Riding and Lancashire, which 
were in the second division, have respectively 
23,442,174 tons and 23,125,983 tons. Jn the next 
group, Northumberland, the proverbially coaly 
county, has only 9,541,199 tons, being exceeded by 
Derbyshire with 11,472,579 tons, Staffordshire 
13,230,238 tons, and Lanarkshire with 12,216,260 
tons. The following figures refer to the coal pro- 
duced in the four divisions of the kingdom : 














Approximate Price 
Total Value at 
Quantity. _ ag the the Mines. 
tons “ <@. £ 
England .. «-| 138,827,414 | 6 6.98 45,523,978 
Wales ee ae 28,355,953 7 6.22 10,659,533 
Scotland .. os 21,481,554 | 6 0.60 6,497,687 
Ireland .. .. 112,604 | 8 8.28 48,931 
United Kingdom | 188,277,525 6 7.48 62,730,179 











The totals show an increase on the previous year 
(1893), when the corresponding figures were 
164,325,795 tons output, at an average price of 
6s. 9.51d., which equals a total value of 55,809,8081. 
A map which indicates in a graphic manner the 
results above quoted is given. This is followed by 
a diagram, with curves showing the annual output 
of coal for the kingdom, and the quantity exported 
from the year 1860 up to 1894. For the total pro- 
duced there is, on the whole, a fairly constant rise 
from 80 million tons in 1860 to nearly 190 million 
tons in 1894. The latter total was, however, almost 
reached in 1891, but after that a sudden depression 
appears in the curve, so that in 1893 it had fallen to 
165 million tons. The flat places in the curve, 
indicating restricted output, occur between the 
— 1873 and 1879, and between 1882 and 1887. 

ese periods were notoriously those of trade de- 
pression, The sudden drop and the equally rapid 
recovery between 1892 and 1894 are, of course, 
mostly due to labour troubles. It is a pity to see 
the fair curve marred by this jagged gap. With 
regard to exports, the curve shows a fairly constant 
rise from about six million tons in 1860 to about 
31 million tons in 1894. The strike, however, 
affected this feature of our coal trade also. 

Although the getting of coal is our most im- 
portant mineral industry, and dominates the total 
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number of men employed in mining in any given 
district, it does not altogether rule money values ; 
though in conjunction with iron ore it may be said 
to do so. In regard to the latter we find by 
reference to another of Dr. Foster’s maps that the 
North Riding stands alone; as might be expected 
from a division containing the Cleveland district. 
The output here is over five million tons annually. 
The combined Cumberland and North Lancashire 
district follows with over two million tons to its 
credit ; of which Cumberland contributes 1,286,590 
tons and all Lancashire 870,617 tons. Lincolnshire, 
however, stands higher than either Cumberland or 
Lancashire taken separately, as with its large open 
workings it produced during the year in question 
1,554,286 tons of ore in all. Northamptonshire 
also stands before Lancashire, contributing 
1,130,773 tons ; whilst Staffordshire is credited with 
846,515 tons, and Leicestershire with 568,026 tons. 
If we add the total for Yorkshire of 5,116,157 tons 
—by far the greater part being contributed by the 
North Riding—we have all the English counties 
which run into six figures ; and a reference to the 
314,777 tons of Ayrshire completes the list of six- 
figure counties for the United Kingdom. Taking 
the totals for countries, we find England supplying 
11,648,097 tons ; Scotland, 631,304 tons; Wales, 
11,436 tons; and Ireland (Antrim only), 76,471 
tons; the grand total for iron ore produced in 
the United Kingdom for 1894 being, therefore, 
12,367,308 tons. It will be perhaps a little sur- 
prising to some persons to learn that in England 
no less than 3,288,577 tons, out of the whole 
quantity of ore, were obtained from quarries or 
workings open to daylight; and 1,374,485 tons 
from mines chiefly coal-producing. 

At this point we may profitably turn to the map 
which gives total values of all the minerals raised 
in each county. As we have seen, Durham forms 
a class of itself at the head of coal production, 
whilst the same may be said of the North Riding in 
regard toiron ore. The latter division, however, 
is weak in coal, falling in the seventh category, 
whilst the county of Durham produces little iron 
ore, in this respect ranking in the sixth division. 
It thus comes about that the West Riding of York- 
shire is at the head of the most strongly coloured 
divisions in the map giving precedence according to 
the total value of all minerals raised in each county 
during the year, for though in the fifth division for 
iron ore, it stands second only to Durham for coal 
in England, and but slightly below Glamorganshire 
taking the whole United Kingdom. The North 
Riding, in spite of containing the Cleveland dis- 
trict, comes comparatively low down in the order 
of merit, according to total values of all minerals, 
being in the fifth class. Following the West 
Riding, which stands alone, in the ‘all minerals ” 
category we have Durham, Lancashire, Stafford- 
shire, and Glamorganshire in the second class ; 
Lanarkshire, Northumberland, Nottinghamshire. 
Derbyshire, and Monmouthshire in the third class ; 
Cumberland and Cornwall in the fourth. In the 
fifth class, which is a very numerous one, we find, 
as stated, the North Riding in company with 
Somersetshire, Gloucestershire, Warwickshire, 
Leicestershire, Ayrshire, and other counties. In 
a still lower depth we find, in company with Essex, 
Kent, Devonshire, &c., the counties of Lincoln- 
shire and Northamptonshire, both of which stood 
so high in the iron ore list ; in fact, a study of the 
figures throughout shows iow greatly the coal 
industry of the kingdom overshadows that of iron 
mining, a fact well brought forward by one of Dr. 
Le Neve Foster's excellent diagrams of money 
values, in which the area coloured for coal is about 
20 times that indicating iron ore, whilst other 
minerals occupy not quite four times thespace of iron 
ore. ‘* Other minerals” include stone, chalk, clay, 
sand, salt, fireclay, tin and lead ores, oil shale, &c. 

Fortunately, however, our iron industry does 
not wholly depend on native ores, and the report 
gives another diagram which helps us to form an 
opinion on this matter. There are two curves here 
also, but of a far more irregular character than on 
the coal production diagram, and unhappily the 
tendencies of late are not wholly upward. One 
curve, the upper one, gives the output of iron ore 
from 1860 up to 1894, whilst the lower one gives 
the imports during the same period. We have dealt 
with similar results in a former article, but the figures 
will bear repeating in brief. In 1860 we start with 
eight milliontons of ore minedathome, whilst in 1894 
the output stood at 12,367,308 tons. In the former 


for 1894 it had risen to about 44 million tons ; a 
figure it had previously touched in 1890. The great 
jump in iron mining commenced in 1868, the figures 
going from about 10 million tons in that year up 
to 163 million tons in 1871, a figure which has not 
been very much exceeded since, and below which 
we stand considerably at the present day. It was 
about this period, too, that imports of ore began to 
be appreciable, and in 1872 the figures showed close 
on a million tons. In 1875 there was a drop both 
in home production and imported ore, but in 1877 
the industry had more than recovered. In 1879 
there was another drop in the native product, the im- 
port curve keeping level, but by 1880 the produce 
of British iron mines had soared to a height never 
since excelled and only once again equalled. At 
this period, too, the imports spring upward with 
a rapidity unparalleled throughout the curve. A 
little drop came in 1881; but in the following 
year the diagram indicates-a quantity of ore mined 
and imported which far exceeds anything that pre- 
ceded that year or has followed after it. The out- 
put of British mines was over 18 million tons; 
whilst the imports were about 34 million tons. 
Later the imports have gone up on the whole 
(there was a serious drop in 1891), so that in 1894 
they were about 44 million tons. Since the boom- 
ing period, 1879-82, however, there has been an 
almost constant decline—checked by an improve- 
ment in 1888-9—until in 1893 the native produc- 
tion reached about 114 million tons, or not far off 
the same figure as it stood at when the great boom 
commenced in 1868. We have, however, the three 
million tons of imports to add to get our total for 
1893, and that brings us to 14} million tons in all, 
which is about three million tons lower than the 1873 
figure. 

Thefiguresare not encouraging, though fortunately 
the 1894 figures show a considerable increase over 
those of the preceding year, and the upward grade 
will be continued when the Table is carried further. 
[f we turn to another part of the report, however, 
we find that the German production of iron ore has 
been almost continually on the increase since 
1883, there being only two slight checks. Thus 
in that year the ore raised in Germany amounted 
to 8,756,600 metric tons, whilst in 1892 it was 
11,539,100 metric tons, and in 1894 it was 
12,392,065 metric tons, or not very far short of our 
own native production for the same year. It is 
true we have our imported ores, from which we 
manufacture acid steel, whilst the Germans are 
largely engaged in making basic steel from native 
ores; and, indeed, it is the introduction of the 
basic process that has enabled the Germans to 
creep up and up during the years we have been 
falling down, so that in 1892 we almost met in 
regard to native production. Our better position 
for importation of non-phosphoric ore should 
always give us an advantage over Germany in the 
acid process, but our foreign competitors have so 
improved their basic material that they have been 
able to cut largely into our trade. The manufac- 
ture of basic steel was too much neglected by 
English makers in the early days ; and although we 
set the practice for a time, our manufacturers, and, 
perhaps, still more, our users allowed themselves 
to be discouraged by early failures, whilst the 
Germans, profiting by our experience, went ahead, 
and making improvements secured an advantage 
over us which they are never likely to lose again. 
It is not, however, our present purpose to discuss 
foreign competition, but one can hardly help 
drawing inferences from the figures. 

The coal industry produces such enormous totals 
that most other branches of nining and mineral 
trades are dwarfed beside it. Looking through Dr. 
Foster’s Tables, however, we find that to compare 
to the 62} millions sterling, which represents the 
coal industry in 1894, we have but three other 
items in this branch of national production which 
amount to over a million sterling during that year. 
The first is iron ore, the figures for which we have 
already dealt with, the grand total being 3,196,647/. 
as value of the mineral at the mines. The next 
considerable item—which, indeed, is larger in 
amount than the sum for iron ore mined—is stone, 
&c., which stands at 7,695,7161.; slates and slabs 
stand for 1,171,366/. Coming down the list in 
order of total values, we find the nation produced 
in 1894, 823,7011. worth of clays other than ordi- 
nary clay, 763,629]. worth of salt, and 496,596I. 
worth of oilshale. Tin ore was represented by the 
sum of 487,523/., and lead ore 266,995. The other 


67,3111., gypsum to 66,355/., and arsenic to 48,6141. 
Copper ore is a long way down in the list, the pro- 
duction being now very small, and only standing 
for 13,9091. in 1894. The copper mining industry is 
rapidly decreasing in importance. In 1860 the 
production of copper ore and copper precipitate 
amounted to upwards of 236,000 tons, valued at 
14 millions sterling. The grand total for all items 
named is 77,898,938/. It may be added that the 
estimated yield for copper, gold, iron, lead, silver, 
tin, and zinc ores raised amounted to 11,086 ,945/. 





TRANSATLANTIO PASSENGER 
TRAFFIC. 

Wir# steerage rates of 35s. to 42s. for the passage 
from this country to the States, and correspondingly 
low rates for the second-class cabin berths, one 
would have expected a large accession to traflic 
in 1895. The official returns issued this week 
show an improvement on the abnormally low 
total of the previous year; but when comparison 
is made with normal years, the total of 96,558 cabin 
and 258,560 steerage passengers is found to be less in 
the one case by 25 per cent., and in the other by 33 
percent. Five years ago there were 144,178 cabin 
and 371,593 steerage passengers, and in the following 
year—when the Chicago Exhibition was open—the 
numbers were still higher, but since then the totals 
have dropped, although, as we have said, there was 
in 1895 an improvement of 4000 cabin and 70,000 
steerage passengers on the figures of 1894. We must, 
therefore, assume that the inducement of low rates 
has been counteracted by the stringency of the immi- 
gration laws, perhaps, also, by the less satisfactory 
views entertained as to labour prospects in the 
immediate future in the States. Even two years’ 
figures, however, cannot be taken as indicating 
any trend, and we must, therefore, confine our 
consideration to the steamship working. The re- 
duction in passengers is mostly from the Continent, 
for the companies who have experienced distinct 
decreases are chiefly those sending ships occasion- 
ally from different ports. The regular liners have 
not suffered to the same extent. The withdrawal 
of the occasional emigrant steamer is shown by the 
fact that only 792 trips were made to New York in 
1895, as compared with 879 in 1894 and 975 in 
1893. Thus the number of cabin passengers per 
steamer last year was 122, as against 105 and 125 
in the two previous years, while the number of 
steerage passengers per ship was 326, as against 
214 and 374. The revenue per ship might have 
been almost the same as two years ago had not rate- 
cutting operated to the contrary. As to the rela- 
tive positions of Liverpool and Southampton, the 
latter has increased its total cabin passengers from 
35,203 in 1894 to 37,494 in 1895, due solely to the 
gainof the American Line. Liverpool has practically 
remained stationary, the cabin total of the Mersey 
ships for 1895 being 30,649. Of course the South- 
ampton steamers include the few cabin passengers 
from Bremen and Hamburg. Both ports ex- 
perienced a decrease on the figures of 1893 ; but the 
Liverpool recovery is less pronounced. Time and 
again it has been pointed out that the new steamer 
has the preference, and this is partly the reason why 
the American Line, with their new St. Paul and St. 
Louis, have increased their total in greater propor- 
tion than any other line, 2586 cabin and 3675 
steerage passengers having been carried in excess 
of the total of 1894. They come within 2700 cabin 
passengers of the Cunard total, although they have 
six trips less ; and, again, it should be remembered 
that four Cunard steamers are engaged for three 
American liners, a great difference in respect of 
capital. Each line, of course, must have a stand-by 
steamer. The Cunard top the list again, with the 
American next, and the White Star third ; but 
figures will be more readily consulted if we tabu- 
late the totals of the principal lines : 
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Curd .. .. le. 18,402 25,103] 18,902! 19,176 18,844 21,724 
American .. +" 114/374 !12;100|13,560) 15,905 |16,146 19,58u 
White Star -. _ .,|18,827 28,876 11,520 20,898 |11,805 30,725 
North German Lloyd ..|15,930|68,465|12,049/19,927 |10,805 44,326 
Hamburg-American __. .|13,052/33,091| 9,594 |18,463 |10,543 30,141 


French (Havre) .. .. {10,205 16,559} 7,490} 9,589| 7,587 ' 16,469 








Anchor (Glasgow) 3 8,510 11,546) 5,703) 6,437] 6,604 | 10,011 
Red Star (Antwerp) ..| 7,015/24,483/ 4,513] 8,609] 4,890 12,554 
Netherlande(Rotterdam)| 6,033 |27,381| 3,316} 9,688} 2,855 |11,416 
Allan State ca - | 3,459 10,298 | 2,322 2,909} 2,509) 3, 








year the import curve is on the zero line, whilst 


items are below six figures, but zinc ore amounts to 
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The North German Lloyd, Hamburg-American, 
Cunard, and Anchor Lines all have steamers sailing 
from the Mediterranean, which, with other Conti- 
nental lines, bring up the total of emigrants, but 
these need not be referred to. It is interesting tonote 
further that the Cunard ships on an average took 336 
cabin and 388 steerage, the total number of trips 
being 56. The American Line steamers made 50 
voyages, and took 323 cabin and 392 steerage pas- 
sengers each trip. This is 40 cabin passengers per 
voyage more than in the previous year. The White 
Star took 231 cabin and 602 steerage passengers. 
The latter company has always had a large company 
of emigrants in their ships, as the Table suggests. 
The French steamers made 54 voyages, taking 140 
cabin and 305 steerage passengers per ship; and 
the Hamburg-American 93 voyages, taking 113 
cabin and 324 steerage passengers ; and the North 
German Lloyd 130 voyages, the averages being 83 
and 341 respectively. But in the last two instances 
it should be stated that intermediate steamers are 
frequently sent carrying only emigrants, so that 
while the number of emigrants per ship compares 
favourably with British ships, the number of cabin 
passengers is necessarily less. Of cabin passengers 
40 per cent. were carried by British-owned steamers, 
and 30 per cent. of the emigrants. 





INDIAN RAILWAY PROPERTY. 

Tue four principal Indian systems have moved 
on somewhat irregularly of late. The directors of 
the East Indian were enabled to recommend a 
dividend of 17s. 6d. per cent. upon the deferred 
annuity capital, in addition to the guaranteed 2 per 
cent., making altogether 21. 17s. 6d. per cent. per 
annum for the six months ending June 30, 1895; 
the corresponding dividend distributed for the six 
months ending June 30, 1894, having been 3/. 1s. per 
cent., so that there is a falling off of 3s. 6d. per cent. 
The Great Indian Peninsula is financially a less com- 
plicated affair than the East Indian, but it suffers, 
like its neighbour, from a decline in its cotton and 
wheat traffic, so that its directors were only enabled 
to recommend a supplementary dividend of 8s. 4d. 
per cent. for the first half of 1895, while 12 
months previously the corresponding supplementary 
dividend was 16s. 4d. per cent.; in other words, the 
stockholders would receive 2/. 183. per cent. on the 
Ist inst., while they were favoured with 3/. 6s. 4d. 
per cent. January 1, 1895. While the East Indian 
and the Great Indian Peninsula have been thus 
slipping back, the Bombay, Baroda, and Central 
India has moved a step forward, as the directors 
have been atill further successful in realising addi- 
tional profits from working certain native State 
lines, so that the dividend upon the ordinary stock 
for the first half of 1895 is 5/. (or at the rate of 10 
per cent. per annum), as compared with 41. 10s. (or 
at the rate of 9 percent. per annum) paid 12 months 
previously. The Bombay, Baroda, and Central 
India bears off the palm among all the Indian lines, as 
its ordinary stock receives for the 12 months ending 
June 30, 1895, a return of no less than 8I. 2s. 6d. 
per cent. per annum. The Madras, after 434 years 
of more or less discouraging results, has at last con- 
trived to cover its guarantee of interest, and to also 
realise a small surplus profit, out of which the pro- 
prietors are to receive a supplementary dividend at 
the rate of 6d. percent. This 6d. per cent. is, of 
course, a very trifling extra distribution, but the 
directors are justified in regarding it as a good omen 
for the future. The dividends of the Bengal and 
Nagpur, the Indian Midland, and the Southern 
Mabhratta have experienced no change. In organis- 
ing these three latter companies the Secretary of 
State for India in Council was careful to avail him- 
self of the advantage accruing to the Anglo-Indian 
Treasury from the general fall in interest. The 
Bengal and Nagpur and the Indian Midland only 
enjoy interest guarantees of 4 per cent. per annum, 
although they are to receive one-fourth of any 
surplus profits which may be realised after payment 
of the guarantee. A still harder bargain was made 
with the Southern Mahratta, the guarantee in that 
case being cut down to 33 per cent. per annum, 
although the company is allowed one-fourth of any 
surplus profits which may be realised. Oddly 
enough the Southern Mahratta is enabled to give 
its proprietors an additional 1 per cent., so that 
after all they are in a better position than their 
neighbours of the Bengal and Nagpur and the 
Indian Midland. 

As has been already stated, the Bombay, Baroda, 
and Central India stands out prominently as the 





prosperous Anglo-Indian system par earcellence. 
The six months ending June 30 are always the 
most profitable period of each year, but the Bom- 
bay, Baroda, and Central India does remarkably 
well good half-years or poor half-years. In the 
six months ending June 30, 1895, its receipts 
amounted to 992,209/., as compared with 879,5681. 
in the corresponding half of 1894, showing an ad- 
vance of 112,641/. The working expenses were 
314,9051., as compared with 272,7781., or 42,1271. 
more. It follows that the net earnings in the first 
half of 1895 were 677,304l., as compared with 
606,790/. in the corresponding half of 1894, show- 
ing an increase of 70,5141. The ratio of the work- 
ing expenses to the traflic receipts on the Bombay, 
Baroda, and Central India is remarkably low, being 
only 31.74 per cent. in the first half of 1895, 
as compared with 31.01 per cent. in the first half of 
1894. The 677,304l., representing the net revenue 
for the first half of last year, was increased to 
677,465). by a slight adjustment of previous 
accounts. The amountdue for guaranteed interest for 
the half-year was 213,383/., leaving a balance of 
464,0831. available for further dividend and division 
with the Secretary of State for India in Council. 
This amount was brought down to 463,139]. by a 
readjustment of previous accounts, and of this 
amount 231,5701. was at once handed over to the 
Secretary of State. It follows that the amount 
available for the payment of a further dividend over 
and above the guaranteed 5 per cent. was 231,570I. 
The amount withdrawn by the directors from India 
was 200,744l., and of this 188,758]. was applied 
to the payment of a further 2]. 10s. per 1001. 
stock, so that, as already indicated, the pro- 
prietors receive this month 5/. per cent. If the 
progress of the receipts is any guide to the future, 
the stockholders are in the fortunate possession of a 
probability of still more remunerative returns upon 
their capital, while, when the amount due for pre- 
vious interest advances has been repaid in full to 
the Anglo-Indian Treasury, they are entitled 
to retain the entire profits. It follows that the Bom- 
bay, Baroda, and Central India may be pronounced 
one of the most remunerative railway undertakings 
in the world ; but, at the same time, we must not 
overlook the fact that the right of the Anglo-Indian 
Government to acquire the property is something 
of a black shadow upon the future, although, of 
course, when the line is taken over by the Anglo- 
Indian authorities the proprietors will be dealt with 
fairly and liberally. 

The Great Indian Peninsula is endeavouring to 
follow the example of the Bombay, Baroda, and 
Central India, and to secure profits from the work- 
ing of certain State lines. A moderate profit is 
being derived from this source, but the capital of 
the Great Indian Peninsula is so much larger than 
that of the Bombay, Baroda, and Central India 
that this accessory revenue does not tell to any- 
thing like the same extent upon Great Indian 
Peninsula dividends. The paid-up capital of the 
Great Indian Peninsula is 20,000,000/., while that 
of the Bombay, Baroda, and Central India does not 
exceed 7,550,300/. The working of small local lines 
by the Great Indian Peninsula is, however, already 
contributing to that company’s supplementary 
dividends, and if the policy which the directors are 
now pursuing can be carried through, it may yet 
exert an important influence upon the undertaking. 
It should be noted that the ratio of the working ex- 
penses to the traffic receipts on the Great Indian 
Peninsula is much higher than on the Bombay, 
Baroda, and Central India, the proportion being in 
the first half of 1895 47.75 per cent, as com- 
pared with 43.10 per cent. in the corresponding 
period of 1894. The ratio of the working expenses 
to the traffic receipts upon the Madras is also rela- 
tively higher, having been 47 per cent. in the first 
half of last year, as compared with 51.83 per cent. 
in the first half of 1894. The principal cause which 
appears to have checked the traffic progress of some 
of the Anglo-Indian systems of late seems to have 
been the increasing competition of Argentine wheat 
with Indian wheat. The great premium on gold at 
Buenos Ayres has told materially in favour of 
Argentine farmers, as they have been paid for their 
produce in foreign money and have raised it with 
local money, the result being a great profit. The 
pouring of large supplies of Argentine wheat upon 
European markets has not only pushed Indian 
wheat, to some extent, aside, but it has also 
brought down prices to a level at which shipments 
of Indian wheat to Great Britain and neighbouring 
countries have become much less remunerative. In 


| Spite of all this, however, deliveries of Indian 


wheat appear to be now reviving, and this may be 
— to tell favourably upon Anglo-Indian 


railway revenue. 





ALTERNATE CURRENT TRANS- 
FORMERS. 

Dr. FLeminc commenced his second Cantor 
lecture at the Society of Arts, John-street, Adelphi, 
last Monday evening, by exhibiting a mechanical 
analogy of the electric transformer. He had a 
closed glass vessel with two vertical tubes project- 
ing from it. These were of different diameters, 
the one being larger than the other. The vessel 
was filled with water, which extended a fewinches up 
each tube. By blowing down one tube in short 
sharp puffs, the water could be thrown into vibra- 
tion, rising and falling in the tubes. The vibra- 
tion in the small tube was, of course, much greater 
than in the large tube, and was opposite in phase. 
The lecturer warned his audience against pushing 
the analogy too far, but suggested to them, asa 
further aid to understanding the transformer, that 
it wasa kind of electrical pantograph. By a dia- 
gram he reminded them that in the last lecture he 
had shown them that the primary current in a trans- 
former running empty, lagged behind the primary 
electromotive force. He then showed them that 
if the load were gradually increased the two curves 
got nearer together, the self-induction being almost 
annulled at full load. He had on the table a 
50-volt lamp in series with the primary coil of a 
transformer connected to a 100-volt circuit. The 
lamp was not burned down, owing to its being 
protected by the self-induction of the coil. But if 
the secondary coil of the transformer were short- 
circuited for an instant the lamp blazed up, and it 
was evident that it was getting nearly all the cur- 
rent due to 100 volts. The primary coil had ceased 
to display self-induction. 

Dr. Fleming then turned to the construction of 
transformers. The core must be of laminated 
iron, to prevent the creation of eddy currents, It 
may be of wire or of sheet metal, so disposed that 
the induction does not produce currents init. It 
has been demonstrated that with 100 alternations 
per second it is not necessary for the plates to be 
less than ;}5 in. thick, while if they are thicker 
than ,); in. the laminations do no good at all. The 
losses can be calculated by the following formulas 
which have been put into this simplified form by 
Dr. Fleming : 

E=(!"B \ 
108 
where 
E = eddy loss in watts per cubicoentimetre of iron. 
t = thickness of iron in mils, 
B = induction per square centimetre, 
n = the frequency. 

If E'= be the eddy loss in watts per pound of iron, and 

B! the induction per square inch. 


then 
E'= 1.4 x 10° ( tn Bi y’ : 
108 


The hysteresis loss is given by 
H = 0.0032 n Biss 


10? 
and 
H) = 9.88 n (BIL 
10° 
where 
H = hysteresis loss in watts per cubic centimetre, 
Hi= ‘ 33 9 ” pound, 
B_ = induction per square centimetre. 
Bi = <a Re: inch. 
n = frequency. 
Again, 


T = total loss in iron (eddy + hysteresis) in watts 
per cubic centimetre, 
T! = total loss in iron (eddy + hysteresis) in watts 


per pound. 
Tp = 90032 n Bros eg: 
1U7 1u8 
7m, SH O(DP™ + 14 x 10(Ane ¢ 
10° 108 


The induction (B) is in C.G.S. units. The 
British Association suggested that 108 C.G.S. units 
as the unit of induction, or the weber, and hence 
the eddy losses can be got in webers for these for- 
mulas. If B be the induction per square centi- 
metre, and B! the induction per square inch, then 

BI = 6.45 B. 


The standard induction is 2500 lines per square 





centimetre and 16,125 lines per square inch. Good 
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iron for use in transformers should not have an 
eddy current loss exceeding .07 watt per lb. The 
eddy currents are, however, not the only source of 
loss of energy in transformers. The larger part of 
the loss depends on hysteresis, or the resistance 
offered by the molecules of iron to magnetisation. 
This can be calculated by the aid of Steinmetz’s law 
with great accuracy. In proof of this Dr. Fleming 
showed a Table of results obtained both by calcula- 
tion and experiment, the similarity between them 
being very close. With a frequency of 100, and an 
induction of 2500, the loss from hysteresis should 
not exceed } watt per pound of iron, and in certain 
cases it can be reduced to } watt. 

Transformer cores are mostly stamped out of 
iron of 12 to 14 mils thickness. Formerly the 
plates were separated by paper, but now it is found 
suflicient to varnish them, and when built up the 
mass consists of 90 per cent. of iron. The plates 
are generally threaded into the coils, which are 
wound on formers. Space has to be left, however, 
for the circulation of ventilating currents of air. In 
selecting the iron it is more important to choose 
that with small hysteresis than with great permea- 
bility. Itis possible that eventually the hysteresis 
loss may be avoided altogether. By means of a 
model Dr. Fleming showed that when the magnetic 
polarity of molecules of iron is reversed, they 
vibrate two or three times before coming to rest— 
that is, if the reversal is effected with a compara- 
tively weak magnet. But if a strong magnet be 
used, there is no vibration and no hysteresis loss, 
for none of the energy is dissipated in heat. To 
prevent hysteresis the molecules must be taken 
from one position to the other without swinging. 
If iron be very carefully annealed, its hysteresis 
can be reduced, but the condition is not stable, and 
the metal is apt to go back to its former state. 
The presence of manganese, or of tungsten, in iron 
increases the hysteresis. 

The primary and secondary coils of a transformer 
are usually slipped on to the core, sometimes 
each in one part, and sometimes in _ several 
parts. It is important that the joints in the 
core should be as perfect as possible, so as to 
interrupt the magnetic circuit very little. The more 
complete is the magnetic circuit, the sooner the 
power factor reaches unity. The power factor = 

true power 
apparent power 
hog,” which has an air gap in the magnetic circuit, 
the power factor never reaches unity. A small 
power factor means small magnetising effect for the 
mean square value of the primary current, and the 
dissipation of energy in mains and armatures. A 
large current has to be carried to do a small amount 
of work. 

The provision of ventilating spaces in trans- 
formers must not be lost sight of. For each watt 
lost in heat there must be 3 to 4 square inches of 
ventilating space, unless blowers be used, as is 
sometimes done in large sub-stations. 

Dr. Fleming concluded his lecture by the exhibi- 
tion of a number of main switches designed for the 
management of high tension currents without 
danger to the operator. 


. In transformers like the “hedge- 





INOANDESCENT GAS LIGHT 
PATENTS. 

Two important decisions respecting incandescent 
gas light patents have just been made public by the 
German Patent Office. The firstrelates to the validity 
of the patents granted to Carl Auer von Welsbach in 
1885-7 and 1891 for process and improvements 
thereon for the production of incandescent gas 
mantles, and the second was the allowance of a 
patent to Rudolf Langhaus, of Berlin, for a new 
method of making incandescent bodies for use 
in incandescent gas lighting, hy means of elec- 
trolysis of salt solutions of the earth metals. 
The Auer patents were impeached and their 
annulment asked on various grounds, especially 
for want of novelty, it being claimed that in- 
candescent gas mantles and the process of pro- 
ducing them by impregnating textile fabrics, shaped 
to form hoods or mantles, with solutions of the salts 
of earth metals, and ccnverting these salts taken up 
by the fabric into oxides by incineration of the 
tissues, were not new in 1885. References were 
made to the technical literature of the subject, and 
several prior patent specifications were cited, 
among others those of Williams for an English 


The solar and lunar lights described in Dingler’s 
Polytechnical Journal, vol. 110, page 397, and 
vol. 111, page 234, were instanced as proving that 
impregnating textile fabrics with solutions of salts 
of earth metals to give incandescent gas light 
was a known art. The Division for Revocation 
(Nichtigkeitsabtheilung), while refusing to annul the 
Auer patents, decided to restrict in several respects 
the scope of the claims as originally allowed. 
The third claim of Patent No. 39,162 of 1885 is 
taken as the base of Auer’s invention, and this is 
curtailed so that it now only protects the process of 
manufacturing incandescing mantles by impregnating 
formed textile fabrics with solutions of the nitrates 
or sulphates of earth metals, excluding magnesia 
as a component when two of those specified in the 
description of the process are employed, whether the 
same are soluble salts, or amorphous, gelatinous, 
or crystalline precipitates. The pith of the decision 
is that Auer von Welsbach was not the inventor of 
the incandescent gas light, but that he improved the 
method of producing it ; that so far as the process 
of impregnating with salt solutions of earth metals, 
or any other form of earth compounds which can 
be converted into oxides by deflagrating the im- 
pregnated fabric, is concerned, the Auer patents are 
good, but only when two earth metals are employed. 
An appeal lies to the Imperial Court of last resort, 
and it remains to be seen if this tribunal will sus- 
tain the findings of the Patent Office. 
The case of Rudolf Langhaus was decided Novem- 
ber 19, 1895. His application for a patent for the 
electrolytic production of incandescent bodies for 
use in gas lighting had been pending since 1893. 
It was disputed at every step, and the electro- 
chemical technologists of highest repute in the 
service of the Paten’ Office investigated the pro- 
cess, and decided that it was a discovery of the 
most interesting character. It was asserted, not- 
withstanding the report of the Commission of 
Technologists, that the invention was not practical, 
because the covering of the electro - conducting 
foundations would not be firmly adhesive, or if 
it were it would be too dense to admit of great 
light emission. The Board of Appeals of the Patent 
Office, therefore, required a practical demonstra- 
tion, which was carried out in the presence of 
the members, who unanimously decided to allow 
the patent. The invention consists in forming an 
electrolyte of the nitrates or sulphates of earth 
metals, by mixing therewith basic earth salts and 
depositing them by an electric current on a founda- 
tion of finely attenuated platinum wire woven 
into a conical hood. The salts so deposited are 
converted into oxides by calcination, and the coat- 
ing is left in an extremely porous yet firmly 
adhesive condition. When the mantle is brought 
into the heat zone of a modified Bunsen burner 
the hood gives a maximum emission of light. 
Theappearance of the coating under the microscope 
is serrated, the molecules being disposed so as to 
give maximum light emissive surface. The coated 
mantle can be handled roughly, and even crushed 
out of shape and reshaped, without displacing 
the molecules to any appreciable extent. The 
quantity of platinum in a mantle of 60 candle- 
power is about 1 gramme, therefore the platinum cost 
per mantle is slight. The foundation can be cleaned 
and recoated, the depreciation of the platinum wire, 
after 2000 hours’ use of the mantle, being found to 
be less than 10 per cent. The actual cost of pro- 
ducing one of these indestructible mantles with gas 
burner and gas chimney on a commercial scale is 
said to be under 2s. The advantages claimed are 
practical indestructibility, greater durability of the 
incandescing oxides, greater light emission conse- 
quent on greater emissive surface, and equal 
economy in gas consumption as compared with the 
Welsbach mantles. The Langhaus mantles can 
be employed. it is said, for street lighting, and in 
the most exposed places, as they are not injured 
by careless lighting, and are unaffected by strong 
wind currents. 


THE DEVELOPMENT OF THE 
JAPANESE MERCANTILE MARINE. 


(From A CoRRESPONDENT. ) 


At a time when the British shipbuilding industry 
has barely emerged from the suicidal struggles 
between employers and employed, it may help to 
bring about a more reasonable state of mind 
if we direct attention to the developments which 
are being made by the Britain of the East in 





programme which has been laid out for accomplish- 
ment during the next few years. 

The Japanese mercantile marine has only been 
in existence for a little over a quarter of a century. 
At the end of 1870 the total number of ships of 
European form, both steam and sailing, was 46, 
with an aggregate registered tonnage of 17,952 tons. 
The following Table shows the statistics for the last 
ten years of vessels above 100 tons, the tonnage of 
steamships being burden, and that of sailing 
vessels register : 

















Steamships. Sailing Vessels. 
Nos. | Tonnage. | Nos. Tonnage. 
1885 228 55,688 | 338 46,537 
1886 207 «| 58,480 340 43,602 
1887 252 | @8012 | 342 43,457 
1888 251 | 76,398 | 388 42,204 
1839 311 | 84,082 | 319 41,371 
18900 | 835 | 89,302 | 304 37,948 
1891 | 353 | 91,145 278 | 30,083 
1892 375 97,569 230 | 31,991 
1898 400 | 104,909 218 | 31,538 
1894 163,309 196 30,177 
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The following Table shows the ratio of tonnage 
carried in Japanese and foreign vessels during the 
last five years : 














Ratio. 
Japanese Foreign 
— | Vessels, Vessels. | 

Japanese | Foreign 

| Vessels. Vessels. 

| tons tons | percent. | per cent. 
1890 556,782 1,950,031 | 22 | 78 
1891 532,424 1,837,969 | 22 | 78 
1892 564,603 1,845,243 | 23 77 
1893 448,619 2,243,884 | 16 | 84 
1894 344,791 3,022,755 10 | 90 

Average 18.6 81.4 








The following Table shows the amounts of freight 
earned by Japanese and foreign vessels during the 
five years ending 1893 : 














| Ratio. 
= Japanese i a 
| Vessels. Vessels. . 
Japanese Foreign 
Vessels. Vesselz. 
yen yen per cent, per cent, 
1889 | 1,401,123 10,250,549 12 88 
1890 | 1,755,312 | 10,504,089 14 86 
1891 | 1,621,221 9,505,492 15 8&5 
1892 | 1,820,929 9,134,287 17 83 
1893 1,415,651 15,470,279 8 92 
| | Average .. 13 87 











From these figures it is evident that, notwithstand- 
ing the increase of Japanese shipping, it is not 
holding its own in the increase of trade of the 
country, a state of affairs which is now attracting 
much attention and causing much discussion. The 
matter was recently taken up by the Tokyo Cham- 
ber of Commerce, and as a result of the discussions 
which took place, a lengthy memorial was addressed 
to the Ministers of State for Finance, Agriculture, 
and Commerce. Communications were made con- 
taining some very important proposals, which at 
least show that the Japanese are ambitious of 
taking a leading position among the mercantile 
navies of the world. 

In order to indicate the extent of that ambition, 
we have only to mention that the memorialists 
dilate on the importance of extending the steam 
service of Japan to America, Europe, Australia, 
and other foreign parts. Seven such lines are 
mentioned. First, the Tientsin line, to connect 
Japan with the ports of Korea and North China ; 
it is proposed to open this asa mail line with one 
vessel every week. Secondly, the Shanghai line, 
which is also to be a weekly mail service. Thirdly, 
the Vladivostock line, the vessels of which would 
touch Korean ports ¢n route, also a mail line with 
weekly service. Fourthly, the China Sea line, 
touching at ports in South China, and extending 
as far as Tonkin, Saigon, and Siam. This 
is to be a mail line with fortnightly service. 
Fifthly, the European line connecting Japan 
and London or Liverpool. This it is proposed 
should be opened gradually ; the first step being 
to convert the Nippon Yusen Kaisha’s present 
Bombay service into a mail line, and to arrange 
that the company shall establish a periodical 
freight service to Europe by way of trial. Sixthly, 
the American line. This, it is suggested, should 








patent and of Khotinski for an American patent. 


its mercantile marine, and to the extensive 


be run as a mail service at least once per month by 
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large steamers capable of being converted into 
cruisers in time of war. Seventhly, and lastly, the 
Australian line. This is to have either Melbourne 
or Adelaide as its objective point, and its imme- 
diate opening as a monthly line is recommended. 
It is proposed that each of these lines should be 
subsidised, but the memorialists do not enter into 
the details of this part of the subject, but leave the 
matter to the authorities, merely observing that 
the allowance must necessarily vary according to 
the articles of contract. 

No doubt this very extensive programme will be 
received with a smile by those who know the difli- 
culties involved in carrying it out, but they may 
rest assured that the Japanese will ultimately suc- 
ceed. As with all their other projects, they have 
carefully thought out the details, and while deve- 
loping the practical part of the work as rapidly as 
circumstances will allow, they have resolved that it 
shall have a solid foundation by making increased 
provision for the education of officers and the 
training of common sailors. Concerning the edu- 
cation of officers, the memorialists recommend 
enlargement of the Commercial Navigation School 
at Tokyo, and that arrangements be made for 
complete courses of instruction in navigation 
and engineering. To make the instruction of 
the school thoroughly practical, it is suggested that 
training ships should be attached to it, so that the 
students might make voyages to different parts and 
gain experience in navigation. As to the training 
of common sailors, the memorialists advise that the 
State give a special subsidy to a society already in 
existence, so as to enable it to extend its operations 
and to give scientific instruction to such ordinary 
seamen as may be judged capable of becoming 
officers. In order that public enthusiasm may be 
roused on the subject, it is recommended that the 
Government take steps to direct national attention 
to marine business and to marine education. The 
memorialists no doubt have observed that this is 
the secret of the great progress which has been 
made in other departments. 

With regard to shipbuilding business, the Tokyo 
Chamber of Commerce recommends State subsidies 
to shipbuilders. While the memorialists believe that 
the skill of the naval architects and artisans is 
sufficient to make it possible to build first-class 
ships in Japan, still, owing to the fact that two- 
thirds of the material necessary for shipbuilding 
must at present be imported from abroad, the 
Japanese cannot compete with foreign builders in 
point of expense. It is suggested that subsidies 
be granted for the construction of iron or steel 
steamships of 1000 tons and upwards at the rate 
of 20 yen (about 2/.) per ton displacement, and 6 yen 
per horse-power. These rates are based upon the 
experience of practical men engaged in the ship- 
building business, and are determined on a basis 
such as shall render it possible to have all steam- 
ships above 1000 tons built in Japan more cheaply 
(at least to the direct purchasers) than they could 
be procured by ordering them from foreign countries. 
It is proposed that the subsidies should be given 
for a period of ten years, as it is believed that at 
the expiration of that time much of the material 
now obtained from abroad will be procurable in 
Japan. The memorialists further recommend that 
subsidised shipbuilding yards should be favoured 
with orders for the construction of warships. 
While private shipbuilders may not be able for 
some time to construct steel battleships, it is be- 
lieved that they are quite competent to undertake 
cruisers and coast-defence vessels. Lastly, it is 
recommended that building regulations should be 
enacted, and that no ship should be deemed quali- 
fied either for a subsidy or for registration as a 
Japanese vessel, unless these regulations have been 
rigidly complied with in its construction. 

The memorialists propose that subsidies should 
be granted to ships plying between Japan and 
foreign parts situated from 110 deg. to 150 deg. of 
east longitude and north of the equator, that is, 
practically the whole of the Chinese coast. It is 
suggested that these subsidies should vary from 
25 sen (about 6d., at the present rate of exchange) 
per ton per 1000 miles, for ships of 1000 tons (gross) 
to 65 sen for steamers of and above 3500 tons 
(gross) with a speed of 15 knots or upwards, per 
ton per 1000 miles. It is suggested that these 
tates should be paid in full for five years, and 
that thereafter they should be decreased each 
year by 5 per cent., and should cease altogether 
on the completion of the twentieth year after 
the ship’s construction. In addition to this, 





the authorities are urged to give special sub- 
sidies to large steamships constructed under 
the superintendence of the Admiralty, with a 
view to fitting them out as cruisers in time of 
war. It is also recommended that fees charged on 
ships clearing for foreign waters should be either 
entirely abolished or largely diminished. 

Attached to the memorial is a financial statement 
showing the amount of money required to carry out 
the recommendations, with the exception of the 
subsidies for the special lines of steamers above 
mentioned, which, as already remarked, are to be 
determined by the circumstances of each case. The 
estimated annual outlays are as follow : 





Yen. 
Education of seamen ... ae ae 70,000 
Encouragement of shipbuilding ... 260,000 
‘ navigation ea 639,000 
Total ... i : .. 969,000 


A sum of 200,000 yen will be required for training 
ships. (A yen = rather less than 2s. at present.) 

It is already evident that these proposals are not 
simply schemes which look grand on paper, but 
which are not likely to be carried out, at least for 
an indefinite time. It may be assumed that they 
indicate the general line of policy which will be 
followed. Already, indeed, the establishment of 
dockyards and shipbuilding yards is engaging the 
serious attention of the Japanese nation. At present 
there are two Government and nine private estab- 
lishments. The former are at Yokoska and Kure. 
The Yokoska arsenal has been established for many 
years, and is capable of turning out ships of the 
largest size. At Kure a new dock of considerable 
dimensions is in course of construction, and is ex- 
pected to be finished by the end of 1896. Of the 
private dockyards, the one at Nagasaki, owned by 
the Mitsubishi Company, is of good dimensions, 
but the others are only fit for repairing small 
steamers and launches. They are situated in 
various parts of the country. There are, how- 
ever, a number of important projects on foot for 
the construction of new and large private dock- 
yards. One is proposed for Shimodu, a second at 
Yokohama, a third at Hukodate, and a fourth on 
the island of Awaji, in the neighbourhood of Osuku. 
All these proposals are supported by rich and in- 
fluential men, and are likely to be carried out. Par- 
ticulars are given of the last mentioned, and it is 
stated that it is to be capable of receiving ships of 
10,000 tons. The estimated cost is about 500,000 
yen, while an additional outlay of from 200,000 
to 300,000 yen will be required for the con- 
struction of the necessary works and plant. The 
construction of these works should be powerful 
aids in carrying out the programme of the Tokyo 
Chamber of Commerce. When that has been 
accomplished, the industrial and social results may 
be even more striking than those of the recent war. 
If our shipowners and shipbuilders are to hold 
their own in the race which is going on for the 
carrying trade of the world, they must evidently 
keep their eyes open to what is being done by the 
Japanese. 





NOTES. 
Woop Purp 1n Norway. 

Tue Norwegian wood pulp manufacturers have 
not done very well during 1895, the demand having 
been considerably less than expected, especially in 
the earlier portion of the year. Those makers 
who were lucky enough to sell their 1895 produc- 
tion towards the end of the previous year, obtained 
prices ranging from 36s. to 2/. per ton wet, with, 
perhaps, a little more for a few special marks. But 
those who had no such contracts, and who had to 
sell as they went along, had to accept lower prices. 
The union’s quotations at their August meeting 
were some 3s. lower than the prices mentioned above 
for wet, and 62 kr. (3l. 9a.) to 68 kr. (31. 15s. 6d.) 
for dry wood pulp, and the average prices for the 
year are probably somewhat nearer the bottom than 
the top quotation. Considerable contracts have 
been made for the current year, but the prices rule 
low. There are now in Norway 62 wood pulp 
manufactories, of which 10. are connected with 
paper mills, three with pasteboard manufactories, 
and one with a barrel manufactory. The aggregate 
exports from Norway of mechanical wood pulp 
during 1895 amount to about 245,000 tons, which 
is a few thousand tons less than during the previous 
year. The year was not a good one for the cellu- 
lose manufacturers, and although the demand was 
larger, prices were unsatisfactory. There are now 











in Norway 13 manufactories of sulphite cellulose 
and four of sulphate cellulose. A few of both are 
connected with paper manufactories. The aggre- 
gate exports during 1895 were about 50,000 tons 
dry and 7000 tons wet, the former figure showing 
an increase of 15,000 tons, the latter being 2000 tons 
less than during 1894. The Norwegian paper 
mills, of which there are 14, with 30 machines, 
have been well employed during the year, but 
prices opened low. 


THe ExtTRAVAGANCE OF VICTORIAN RaILway 
MANAGEMENT. 

We have already mentioned that the Committee 
of Inquiry into the management of the Victorian 
railways has recommended that the working should 
be under the direction of a specially appointed 
commission, and part of the evidence given before 
the committee, which is now to hand, clearly 
indicates the need of reform, for apart altogether 
from the general policy, there has been great 
extravagance in the matter of wages, suggestive 
rather of corruption than of discretion. One con- 
tractor, for instance, pointed out that foremen 
carpenters were paid—two at 15s. per day, three at 
13s., two at 12s. 6d., nine at 12s., and so on to 11s., 
while his foreman did very high-class work at 
lls. 8d. per day. He could get as many journey- 
men as he liked for 5s. a day, and to the best men 
gave only 6s. and 7s., whereas most of the men 
got 10s., 11s., and 11s. 6d. on the railways. 
Coming to fitters, again, he had a first-class engineer 
as iron-fitter, and paid him 7s. a day; and 13s., 
11s., 10s., and down to 8s. were paid on the rail- 
ways, with one man only at 6s, Again, painters on 
the railway were getting 7s. 6d. to 12s.; he could 
get first-class men for 5s. and 6s. perday. The 
same was said regarding fencers. Indeed, the 
employer in question said that twenty years ago the 
wages paid in private works had not been greater 
than those now got on the railway, and it should be 
borne in mind that in all other employment wages 
have depreciated in amount, although by the im- 
provement in other directions—in sea transport— 
the purchasing value has materially, increased. 
When one recalls the large proportion of railway 
expenditure which goes for labour, the extravagance 
in wage rates will at once suggest important 
economies for the future, and we look to most 
beneficial results from the working of the railways 
on a commercial basis. 


Tue DeprecraTION oF SHIPs. 

A matter which is engrossing considerable 
interest at the present time is the depreciation 
of ships, or, rather, the attitude of the Income 
Tax Commissioners towards the subject ; and the 
Chambers of Commerce and shipping organisations 
are taking up the matter vigorously. Of course, 
the real depreciation of a ship isa variable quantity, 
but it is pretty well recognised that ships very soon 
become antiquated. With cargo vessels the advance 
in marine practice towards economy soon makes a 
ship obsolete. Even the ‘‘tripling” of the ma- 
chinery of old vessels has not been satisfactory, as 
their form has not enabled them to carry more 
cargo. Again, higher speeds are being reached 
with the passenger steamer, and the ocean grey- 
hound of 10 years ago is now sold for about a tenth of 
her original worth. The sailing ship is not so much 
affected by progress, so that the depreciation is 
not so great. Owners who are farsighted enough 
to prepare against ultimate disposal, are, therefore, 
inclined to write off annually a large percentage, 
but the income-tax authorities have a different con- 
ception of the possibilities of the steamship. Their 
duty is seemingly to make the most of the tax im- 
posed by Parliament, but this should be done with 
some measure of uniformity and accuracy. For in- 
stance, in London the rate of depreciation acknow- 
ledged by the Commissioners is 6 per cent. on 
passenger steamers, and 5 per cent. on cargo steamers 
and sailing ships, in each case on their original 
value. Now it is difficult to understand why the 
depreciation of a northern steamer should be less, 
Indeed, in Glasgow, if a shipowner happen to 
have his office on one side of a street, his depre- 
ciation is 14 to 1 per cent. greater than if his ship 
were owned on the other side of the street, be- 
cause of the difference in the parish, or rather in 
the view of the Commissioners for the respective 
parishes. Clearly this is indefensible, and the 
Commissioners in London, on appeal, granted some 
relief. The Shipowners’ Association are now 
agitating for a definite rate, and as the Commis- 
sioners in London are not indisposed to consider 
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the matter, the question is really as to what the 
depreciation rate should be. The President of the 
Institution of Junior Engineers, Mr. Archibald 
Denny, in reviewing the subject at the annual dinner 
on Saturday, urged that 73 per cent. was certainly 
not toolow. Indeed, speaking from the long expe- 
rience of his father and his own personal know- 
ledge, he thought nothing less than 10 per cent. 
per annum on the original value would be found 
sufficient until the vessel stood at about 20 per cent. 
of the original cost, when special considerations of 
trade might be considered as governing the future 
depreciation of the vessel. A reply might be made 
that under these circumstances few, if any, liners 
or tramp steamers could have paid a dividend at 
all in recent years. But Mr. Denny very properly 
said that under these conditions it was perhaps 
unwise to pay dividends, and that the present 
severe depression was the result of this lack of 
wisdom. Ships, we believe, are often built to 
secure to the managing director his percentage on 
the gross revenue, and if the shareholders get a 
return, it is only their fate in most cases to learn 
subsequently that it has been out of capital, since 
their ship has depreciated without a fund having 
been accumulated to replace it. Sir Donald 
Currie, who spoke after Mr. Denny, was distinctly 
inclined to regard at least 74 per cent. as the rate, 
for he mentioned a case where a fairly long-lived 
ship had had 74 per cent. annually written off, and 
yet she did not sell fora half of her book value. 





FRENCH SHIPPING BOUNTIES. 

A REporRT has just been made by Mr. L. Muller on 
the results of the law on the French merchant marine, 
and these can scarcely be regarded as satisfactory. They 
pay in bounties more than any other country ; over a 
million sterling for postal service and 450,000/. per 
annum in shipping bounties. Yet the additions to the 
French commercial steamers between 1887 and 1895 
total only 142,346 tons, while Norway has increased 
her steam fleet by 304,628 tons, Germany by 678,475 
tons, and Britain by 3,391,784 tons, The British fleet 
is 12 times that of France, 74 times that of Germany, 
and 20 times that of Norway, the relative aggregates 
being: Britain, 9,984,280 tons; Germany, 1,306,771 ; 
France, 864,598; and Norway, 455,317 tons. The 
French addition is least, and the 1895 total is even 
7505 tons less than that of 1894. Since the subsidy 
law was altered in 1893, eight steamers, over 500 tons, 
have been built in French yards, three of which were 
ordered prior to the Act being passed, while 16 have 
been built abroad—all in Britain—these latter total- 
ling 21,512 tons, against 18,365 tons for the French- 
built steamers. Moreover, 39 vessels of 75,923 tons 
were purchased from foreigners——all of British build— 
with the exception of a German steamer. Of sail- 
ing ships there were built in France 20 of 20,262 
tons, against 30 of 28,221 tons purchased from 
foreigners—19 of the latter British. Four mail boats 
were also built in France; but the construction of 
these in France is obligatory. Thus the foreign 
tonnage supplied is three and a quarter times that 
built in France, the tonnage constructed in Britain 
being 3147 tons greater than that constructed in 
France for French owners, without regard to the 
purchase of vessels; whilst the tonnage of foreign 
ships is 7,959 tons greater. 

The number of sailing ships built in France is the 
only satisfactory feature. Messrs. Bordes have alone 
ordered 11 four-masted ships, and of the others the 
largest, the President Felix Faure, is 3500 tons, and is 
for Kouen. It is therefore regarded that the law has 
been beneficial only to sailing ship construction. The 
premium was increased unaer the altered law 33 
months ago to 1.70 fr. (1s. 5d.) per ton, while for 
steamers it is 1.10 fr. (1ld.) per ton, although an 
addition was to be made to this of 25 per cent. if the 
steamers were built to conform to certain requirements 
of the Minister of Marine for use as auxiliary cruisers. 
These, generally expressed, required a speed of 174 
knots, fuel storage capacity to enable the vessel 
to steam 6500 miles at 10 knots, the arrangement of 
these bunkers to protect machinery, all vital parts to 
be under the water line as far as possible, special 
strengthening for 14 - centimetre guns, as well as 
certain structural changes, which need not be specified. 
The conditions imposed were regarded as almost 
impossible consistent with commercial success, and 
remonstrances were addressed to the Minister of 
Marine, to whom the comparative cases of a 12-knot 
and 174-knot steamer were presented. 

It was pointed out that a 3000-ton steamer of the 
former speed, constructed by a good French builder, 
would cost 60,0001. For a steamer of equal cargo 


capacity, but with machinery to assure 174 knots 
speed, it would be necessary to have a 5000 - ton 
steamer, and to expend from 180,000/. to 200,000/. 
Now, assuming the distance travelled, for which 


bounty had to be paid, was 43,200 miles per annum, 
the slow 3000-ton steamer would earn on an average 
4770l., while for the fast 5000-ton steamer going at 
10 knots on service the premium—.e., including the 
auxiliary cruiser sum (25 per cent. on the ordinary 
bounty)—would be 5167/. greater. The increased sum for 
depreciation, insurance, and interest on capital made 
a difference of 21,000/. Thus, it was contended, the 
result of meeting the views of the Minister of Marine 
would involve a deficit of 15,833/. It thus was con- 
tended that the change in the law, so far as steamers 
are concerned, requiring certain conditions to enable 
the steamers to serve in time of war as auxiliary 
cruisers, has had an unfortunate effect. Of course 
this assumes that both the fast and slow vessels would 
run at the same speed on service —10 knots. Ifthe fast 
boat made 15 knots on service she would cover 64,800 
miles, and her bounty would be correspondingly 
greater. But her steaming charges, coal, attendance, 
&c., would be higher, so that in this case the deficit, 
it is assumed, would work out to 26,9201. 

The deputation concluded that the possible augmen- 
tation to traffic resulting from the higher speed would 
never compensate for the greater expense. This is 
always a difficult point; but it must be accepted that 
British competition is operative in many cases, and, 
with cheaper construction, the capital charges are 
less. To satisfactorily realise the conditions, M. 
Muller contends that the premium should be trebled, 
and until something was done the law of 1893 would 
remain a dead letter. The Minister of Marine re- 
plied to the arguments of the deputation, and pointed 
out that it is auxiliary cruisers which are required ; 
that the conditions laid down are indispensable ; that 
the necessary condition is high speed ; and, moreover, 
that to his thinking nothing excessive is demanded in 
view of the progress in marine construction within the 
past few years. It is now intended to organise the 
steamship owners with the view, if possible, of 
furthering their case for a higher bounty for high- 
speed auxiliary cruisers. We believeaslightly higher 
premium is likely to be agreed to, 

On the’computation given by the deputation on the 
basis of 10-knot speed in ordinary service, the total 
sum paid for a boat to meet the requirements of the 
service of the Minister of Marine would be 9936l. 
per annum, and goiog 174 knots on service, 14,904/. 
This would represent the subsidy for all purposes, 
gratuitous and for auxiliary cruiser servics. Now the 
Campania and Lucania do not get any gratuitous sub- 
sidy. They have the mail subsidy ; so have the French 
steamere. They steam not at 174 knots, but at 
21 knots ; can meet all the conditions of the Minister 
of Marine of the French Government, and their sub- 
sidy for auxiliary cruiser service is for each 5938/. 
per annum. The Majestic and Teutonic, almost equal 
in speed, and specially fitted for guns, get 7396. 
and 72631. respectively. For 18-knot boats we pay about 

500/. a year for auxiliary service, so that we fear 
the French shipowners have not such a good case as 
would appear. The comparison we have givenis only 
one between the minimum bounty and something dis- 
tinctly a which the French Government, probably 
in view of the British arrangement, do not care to give. 








THE SOUTH WALES INSTITUTE OF 
ENGINEERS. 

THE general meeting of the South Wales Institute of 
Engineers was held in the Lecture Theatre, Park-place, 
Cardiff, on Thursday, the 16th inst., Mr. Arthur J. 
Stevens, the President, presiding. It was opened by 
a discussion on the western part of the South Wales coal- 
field, in which Mr. Thomas Arnold (Llanelly) made a 
supplementary statement upon this subject. This was 
followed by a discussion on the ‘‘ Distribution of Power 
in Collieries,” opened by Mr. Ll. B. Atkinson, who 
quoted from the report of the directors of Messrs. 
Dorman, Long, and Co., Middiesbrough, rollers of steel 
and makers of joists aud builders’ sections, who have 
adopted the system in their works. The case, he 
said, was not absolutely identical with a colliery, but it 
was not unlike. The works covered a large extent of 
ground, for which the power had previously been distri- 
buted by taking steam pipes to various engines all over 
the works, and also by independent boilers at various 
points. In the early part of 1894 the company com- 
menced to lay down an electrical plant for generat- 
ing power at one site and distributing it where wanted, 
and doing away with the outlying engines and 
boilers. In their report the directors of the company 
made the following remarks: ‘‘ The saving effected by the 
expenditure during 1894 in applying electrical power to 
the outlying machinery was found to be so satisfactory 
that your directors felt justified in a further outlay in this 
direction, and hence the greater part of the capital expen- 
diture this year is in electrical machinery. Up to the 
present time the total amount spent on this head is about 
8000/., and the saving is at the rate of 30001. to 
4000. a year, in addition to increased efficiency.” 
Here was the practical application of principles, suggested 
in his paper for application to collieries, to a somewhat 
analogous industry, with the result of a saving of half the 
= outlay in the first year, in addition to increased 
efficiency. He deemed this a remarkable practical proof 
of the correctness of the principles he advocated, and one 





that would appeal to commercial men, Mr, W. D. 


Wight thought the great danger arising from electrical 
power in fiery mines was that of sparking. Then there 
was the question of cost. Not long ago he saw one of the 
most modern electrical plants that had been put down in 
this district, used both for haulage and pumping, and he 
was given to understand that although the total horse- 
power was only about 100 horse-power, the plant cost 
between 70007. and 80007. As to the case cited by Mr. 
Atkinson in the North of England, the statement required 
a good deal of explanation before it could be accepted. 
How was the saving effected? In fuel alone, or in fuel 
and labour? Was it effected by putting electricity to 
do work that had been previously done by hand? 
As regarded the use of compressed air asa means of dis- 
tributing power underground, he was firmly of opinion 
that compressed air had never yet hada fair chance. He 
did not consider there was a good compressor made, 
believing it was quite possible to have air compressors 
which would give a very much higher duty than any that 
had yet been made. If as much money were spent upon 
improving air compressors as upon electricity, they would 
not be far behind in efficiency. They all acknowledged 
the convenience of compressed air underground, and if 
it approached electricity in the percentage of efficiency, 
they would much prefer it because of that convenience. 
Then he did not think the motors they had been using 
in connection with compressed air had ever been designed 
for the purpose. They had been using steam engine 
motors, whereas compressed air motors ought to be 
designed upon different lines with a view to a greater 
utilisation of the air than was now the case. ‘‘ Hydraulic 
Pumping Plant” was next discussed by Mr. Janies 
Barrow, author of a paper upon the Moore hydraulic 
pumping plant he has put down. He said he was having 
experiments made in order to arrive ab the exact 
powers which had been given out by ths hydraulic 
compound engines. The conditions were somewhat 
peculiar in that the low length was something like 
800 or more yards from the surface down to the lower 
set of pumps ; and they found in that distance the natural 
compression of a column of water of about 2700 ft. or 
2800 ft. long, was about 10 in. That was to say, with the 
ram travelling 4 ft., the lower pump would travel 
3 ft. Zin, ; and up to this time they had not been able to 
get a longer stroke out of that lower pump. Whether 
this was brought about by friction in the column of pipes 
of that length, or whether it was the compression of the 
water, having regard to the perpendicular height—534 
yards, or nearly 1600 ft.—and allowing for the air that 
must of necessity be in that length of water, he did not 
know ; but he was anxious to arrive at what the loss would 
be as between the engines and the pumps in that position. 
Later on he should get the exact results, showing the 
quantity of water they were lifting per pound of coal con- 
sumed on the boilers. Mr. William Stewart had much 
pleasure in supporting the observations of Mr. Barrow 
as to the good practical results obtained from Moore's 
hydraulic pumps, a set of which had been at work at the 
Vivian pit—with which he was connected—for nearly 
12 months, and had given every satisfaction. 





WATER-TUBE BOILERS. 
To THE Eprror oF ENGINEERING. 

Srr,-—It was not our intention to take part in the dis- 
cussion which has followed the report of Mr. Robison- 
the greater part of which, so far as it concerns our boilers, 
we are glad to recognise as correct. The few mistake, 
into which Mr. Robison has fallen, by no means remark- 
able in a work of such magnitude, are explained by the 
fact that at the time he wrote his report io was not in 
possession of all the results obtained with the boilera of 
the Friant. No absolute conclusion could be come to 
them, either as regards their economy, or the power they 
could develop, In no case do these mistakes throw any 
doubt upon the recognised excellencies of our boilers. 

The reason we feel now obliged to come forward is the 
incorrectness of some of the statements made by Messrs. 
Maudgslay, Sons, and Field, the English agents for the 
Belleville boilers, especially in their letter of December 
31, 1895, which you published in your paper of January 3. 
We particularly object to the diagrams professing to 
give comparative results, which in our opinion can have 
no effect but to mislead your readers respecting the value 
of our boilers. 

We must decline to follow out the comparison upon 
the lines chosen by Messrs. Maudslay, Sons, and Field, 
for the reason that, while ships which have engines and 
boilers actually identical often give inconsistent results 
under identical trial conditions, it is quite impossible to 
establish a serious comparison between vessels so different 
as the Latouche-Treville, the Valmy, and the Friant, and 
that it is still less permissible to combine curves professing 
to represent trials in these three different vessels, so as to 
draw from them a comparison in favour of any particular 
boiler. Let us add that if these gentlemen are prepared 
to accept these curves as a serious basis for comparison, 
we cannot see for what reason they have failed equally bo 
include in the comparison the curves of all the trials of 
the Brennus, the last vessel tried with Belleville boilers. 
Even supposing that such a method of comparison 
might be justified, that offered to your readers is still 
misleading, inasmuch as a very important element of the 
trials is omitted ; the duration of the trials; a most im- 
portant factor, is prudently passed by in silence. Beyond 
pointing this out we have no wish to follow the conclu- 
sions of Messrs. Maudslay, Sons, and Field, nor have we 
any desire to publish the complete results as regards their 
boilers. It is no part of our duty to attack their 
boiler in order to defend our own, nor need we ask 
you to do more for us than to publish the results of 
the Friant trials, comprising the four consumption trials, 





and two tests of horse-power and rate of combustion. 
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We may, however, add, by way of reply to certain re- 
marks which appeared in an earlier letter, that the Friant 
has been on service both for trial trips and with the 
squadron for 18 months, and that there has never been a 
single leak in her boilers, nor any deformation in the 
tubes. We employ no feed regulator, and yet it is re- 
cognised that the water level is maintained absolutely 
stable, however rough the sea may be. No priming has 
ever been observed, either in ordinary working or in 
starting the engines. In conclusion, we would add that 
the total weight of the machinery given by Mr. Robison 
is = quite correct, it being, in fact, 728 tons, instead 
of 760. 
We are, Sir, your obedient servants, 
. AND A, NICLAUSSE. 

24, Rue des Ardennes, Paris, January 27, 1896, 

To THE EDITOR OF ENGINEERING. 

Sir,—Havivg read with interest much of the cor- 
respondence in your columns on the behaviour of water 
in water-tube boilers, I thought it might be of interest to 
some of your readers to have a description of a plain 
matter-of-fact application of known principles, successful 
as far as perfect circulation is concerned. 

Having had in years gone by a weakness for the solution 
of the aérial navigation problem, and considering steam 
to be the only likely agent by which this could be accom- 
plished, I experimented with coils, spirals, and curved 
tubes, but found them extremely unreliable in their be- 
haviour when exposed to great heat. I believed this to 
be chiefly due to centrifugal force being brought into play 
when the contents of the tubes were in circulation, the 
water naturally taking one side of the tube and the steam 
the other side. The accompanying sketch embodies the 
arrangement that I arrived at as the best form to insure 
thorough circulation and symmetrical action under such 
conditions as lowness of water and sudden changes of 
position. 

Three circular rows of tubes communicate with the 
upper and lower chambers a and b respectively. The two 
inner rows are of brass tube § in. outside diameter, and 
20 B.W.G. ; the outside diameter of the outer row is 4 in. 

Although naurally the circulation up the inner and 















































down the outer tubes followed the application of heat to 
the centre, this was assured by placing a concave bafiler c 
80 as to cover the two inner rows of tubes. This arrange- 
ment also assured the washing of the furnace crown as 
long as there was any water to circulate. With a power- 
ful flame and under a pressure of 150 lb. per square inch, 
I have been able to evaporate the water in a small boiler 
of this description down to the level of the lower tube- 
plate without any indication of overheating further than 
the issuing steam towards the end of the experiment 
appearing to be superheated considerably. 

he baffler d was placed over c to give the current a 
downward tendency, and allow the steam to get clear of 
the water. 

Several of your correspondents have pointed out that 
the momentum of a moving column of water and steam is 
in some instances more than sufficient to counterbalance 
the difference in gravity of the upcast and downcast, and 
thus circulation continues. To this principle is no doubt 
due the fact that evaporation could be carried to the 
extreme point as in the above-mentioned experiment. I 
have also observed when evaporating with the boiler open 
that when reaching a certain level, on withdrawing the 
flame and allowing circulation to cease, it could not be 

enewed by the application of the flame to the same point. 


Yours a 
. MOoopiz. 


41, Alkham-road, Stoke Newington, N., 
January 27, 1896. 
To THE Eprror or ENGINEERING. 

Sir,—Mr. F. Krauss, of Vienna, advises me in his 
letter of the 15th inst, to carry out the lamp chimney 
experiment, which was already published by Bim in the 
1894 correspondence in The Engineer. 

I do agree with some of the views of The Engineer 
on circulation in water-tube boilers, not with all of them; 
I feel, however, much honoured that attention has been 
paid to my communication by such an eminent engineer 
as Mr. Krauss, whom I know by repute, but I must point 
out to him that far different conclusions can be drawn 
from the above experiment (see page 127 ante). 

If the water rises in the lamp chimney above the ex- 
ternal level, this is due to an excess in air pressure and 
the direction in which it is applied. A hard blow will 


air with the mouth at definite and constant pressure is 
not a simple matter. 

For correct investigations air must be delivered at a 
pressure corresponding to the head of water at the outlet. 
Under these conditions the liquid column is not raised. 
Air bubbles bursting produce an agitation of the surface 
layer, when the head of this layer is less than the thrust 
of the water displaced by the bubble. By carrying down 
the lamp chimney, part of the surface layer in agitation 
will be thrown out: this is not circulation as required in 
steam boilers. 

This and other similar experiments related in the 
‘*Traité des Chauditres & Vapeur”’ I published early last 
year, show that gaseous bubbles, when rising in a liquid 
mass not seb in motion by other causes than their sole 
presence, do not keep a spherical form. They are shaped 
as a calotte sphérique, the flat surface down ; they do not 
rise vertically, but travel describing a spiral, of which 
the diameter and pitch increase with the volume of the 
bubble. Should a bubble touch the tube, it follows the 
solid surface and rises by alternate inclinations. 

Water must fall for the bubble to rise; gravity is the 
only cause of motion. 

With further reference to my letter of the 13th inst., I 
will add that by the alterations made to my apparatus, 
I succeeded in carrying out Mr. Yarrow’s experiment 
No. 1. The gas burners on the downcomer must be 
lighted one by one, the lowest first. This, of course, is 
not the way in which boiler tubes are heated. 

Believe me, Sir, yours very truly, 
L’Administrateur Délégue, 
Paris, January 26, 1896. Cu. BELLENS, 








THE METRIC SYSTEM AS STANDARD FOR 
SCREW THREADS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Referring to your article on this subject in your 
issue of January 17, and feeling sure that the subject is 
one of great importance to the engineering world, I ask 
you to give me space in your paper for some opinions 
regarding it. 

n the above-named article it is pointed out that in 
adopting the metric system of weights and measures, it 
will be of equal importance to adopt at the same time a 
metric standard of screw threads, and that this question, 
then, ought to be settled first. I hold the same opinion; 
that is, if anything is to be done, it must be done 
entirely, and the old and confused systems should be 
done away with. Further on in your article the question 
is discussed as to whether other countries have adopted 
the Whitworth or other systems, or are thinking about 
adopting the metric system of screw threads. 

Iv is with regard to the last question I wish to add 
something. France, it is said, now very often uses the 
standard of their Admiralty ; Belgium is using both the 
Whitworth and the French systems ; Germany commonly 
uses the Whitworth standard ; but the question of adopt- 
ing a metric standard of screw threads was advocated 
amongst engineers in England as well as in Germany 
for a number of years, and the engineers of the last- 
named country made several efforts to introduce a metric 
standard of screws in their country. 

The ‘* Verein Deutscher Ingenieure” (Inst. Mech. 
Eng.), the largest and leading institution of engineers in 
Germany, has advocated the change since 1875, 

This society appointed a commission of its most com- 
petent members to study the question and come to a 
satisfactory agreement. Thereon at their general meeting 
in the year 1887 it was decided to enter into communica- 
tion with some of the first tool manufacturers, authorities, 
leading technical societies, and high schools, to enable 
them to come toa metric standard ; and a standard set of 
tools was afterwards made by the well-known German 
firm, T. E. Reinecker, in Chemnitz, oe then tested 
at the Royal Physical Technical Testing Institution at 
Berlin, and found to be satisfactory. 

As regards the shape of the threads of the proposed 
ainsienl, the two sides of the thread make an angle of 
53 deg. 8 min., which, with its base, describes a triangle 
in a square on one of its sides. The thread is cut away 
to the extent of one-eighth at top and bottom. The theo- 
retical height of the thread would be equal to the pitch, 
but is actually, as before said, 0.75 pitch, as against Whit- 
worth’s 0.64 and the French 0.65 pitch, 








The system comprises two parts, the first part starting 
from 1 millimetre to 9 millimetres diameter, mainly 
for use in instruments, the second part from 6 milli- 
metres (}in.) to 80 millimetres (34 in.), mainly for the 
use of the engineering trade. The proportion between 
pitch and diameter of bolt varies from one-sixth to one- 
twelfth respectively, the pitches running thus, 1.0 milli- 
metre, 1,1 millimetre, 1.2 millimetre, 1.3 millimetre, 1.4 
millimetre, 1.6 millimetre, 1.8 millimetre, and so on. 
After completing these investigations, the Institution 
of Engineers placed itself in ccmmunication with the lead- 
ing German firms of all brznches, at the same time sending 





throw most of the water out of the chimney. To blew 





them a circular with questions regarding the adoption of 





the proposed standard. The general reply was not, how- 
ever, very encouraging, as it was almost unanimously 
stated that to introduce the standard only in Germany 
would cause a great inconvenience in connection with the 
foreign trade, but if an international understanding to 
adopt it could be arrived at, the change would be highly 
appreciated. Thereon the ‘‘ Verein Deut. Ing.” sent 
circulars to the engineering societies of England, America 
Russia, Italy, France, Austria-Hungary, Belgium, and 
Switzerland, inviting their opinions about holding an 
international conference. Although the questions were 
answered in the kindest and most willing manner, it was 
seen that the time had not yet arrived for coming to an 
international standard, based on the metric system. 

The “Verein Deut. Ing.,” therefore, at its general 
meeting of August 17 and 18, 1895, passed the follow- 
ing resolution: ‘‘That the Institution suspends any 
further efforts to introduce the metric standard of their 
proposed screw threads in Germany only, considering the 
opposition met from the home trade, but favours, how- 
ever, an international conference to debate upon and 
settle this most important question.” 

It may be said that a few German firms have adopted 
the metric system of screws in addition to, or instead of, 
the Whitworth standard. 

In my opinion, both Germany and England are most 
in need of, and should discuss, the introduction of a 
metric screw standard, instead of the old Whitworth 
standard ; the one country in wanting to do away with 
its confused system of ccuinting, with its loss of time 
(and money), the other to get, in addition to its metric 
system of weights and measures, a similarly based screw 
standard. Nothing is more natural, in my opinion, than 
that the engineers of these two countries aul place 
themselves in communication with each other, to try and 
come to a practical decision, the more when we consider 
that German engineers have been using the metric system 
for more than 25 years, and their experience is thus avail- 
able as a guide. 

I remain, Sir, yours faithfully, 

January 25, 1896, M. C. 





To THE EpiTor or ENGINEERING. 

Srr,—I have read with great interest the article in your 
issue of January 17, which pleads so vigorously for the 
introduction of metric measures and for a screw thread 
on metric basis. I shall be glad to see your efforts 
crowned with speedy success. 

The author of the article does not appear to be fully 
acquainted with what has been done in other countries. 
The labours of the ‘‘ Verein Deutscher Ingenieure,” 
extending over many years, which have led to the working 
out of » new thread system on metric basie, and the 
work of the ‘Société d’Encouragement de )’Industrie 
Nationale,” of Paris, likewise carried to completion, are 
evidently not known to him. With regard to the work 
of the “‘ Verein Deutscher Ingenieure,” I beg to inclose a 
copy of the memorandum in which the proposals of this 
body and the results of their conferences are recorded. 
The gauge of the French society, of course based upon 
metric measures, has the truncated shape and the angle 
of Sellers’, but in diameter and in pitch it is closely 
related to the gauge of the ‘‘ Verein Deutscher Inge- 
nieure.” Iam informed that this new French gauge has 
already been approved of in many parts of France. Our 
engineers and manufacturers are anxious that, before 
introducing a thorough reform, an attempt should be 
made te arrive at an international understanding. The 
steps which the ‘* Verein Deutscher Ingenieure” has 
taken in this direction, have already met with succesr, 
and if the author of the article which you have published 
is not mistaken concerning the views of his country 
people, we may hope that English engineers will be in- 
clined to join in deliberations with the object of establishing 
an international gauge. 

Yours respectfully, 
Tu. PETEers 
(Director of the ‘‘ Verein Deutscher Ingenieure ”), 

Berlin, January 22, 1896. 

[We are obliged to Mr. Peters for his good wishes, and 
we gladly publish his letter. We must, however, point 
out that he is quite in error in attributing to us ignorance 
of what has already been done by the iété d’Encou- 
ragement de |’Industrie Nationale and the Verein 
Deutscher Ingenieure. As regards the thread system 
worked out by the former body, it is that which, with 
additions, has been adopted by the French Admiralty, 
and in its practically adopted form it is known here as 
the French Admiralty system. Under that name not 
only was this specially mentioned as one of the three im- 
portant systems in use, but a reference was given to our 
article on page 546 of our fifty-ninth volume,* in which 
this system was dealt with in detail. As regards the 
system proposed by the Deutscher Verein Ingenieure, we 
we were quite aware of the efforts made by that society 
to establish a standard metric thread; but our inquiries 
did not lead us to believe that the thread so recommended 
had been practically adopted to any appreciable extent, 
and it thus—whatever its merits—had not to be con- 
sidered as an existing system of practical importance. 
That the view of the matter was a correct one is shown 
by the letter from ‘‘M. C..” which we publish above. 
Practically, in fact, as stated in our article of the 17th 
inst., the only three screw systems of great importance 
now in use by engineers are the Whitworth, the Sellers, 
and the French Admiralty systems, while the last-named 
—the only one of the three having a metric basis—has n« 6 
yet been adopted to such an extent as to entitle it to 
international acceptance without further inquiry.— 
Ep. E.] 

* By a typographical error the date of publication of 


this article was given on page 88 ante as “ August” instead 
of April 26, 1895, 
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OUR NAVAL POSITION. 
To THe Epiton oF ENGINEERING. 

Srr,—I have attentively read your article on the 
above, and am of opinion that, at any rate so far as 
the interests of our wealthy and governing classes are 
concerned, it is necessary to deliberately and continuously 
proceed in the material strengthening of our Navy 
without panic and without delay. 

I notice that the other three corners of the world possess 
altogether 





Battle- Coast De- . Other 

ships. fence Ships. Cruisers. Ships. 
119 100 252 437 
We possess 52 17 137 174 
adifference of 67 83 115 263 


so that while the rest of the world have a total of 908 war 
vessels of different sorts, we have only 380, and are there- 
fore 528 short of what we ought to possess. 

As the mercantile marine aggregate tonnage we carry 
is nearly double that of all the rest of the world, and as 
our home population cannot live unless our ships have 
ocean freedom, therefore to prevent starvation our ports 
must for ever be held open with hands of steam and steel. 
Although we pray these ships may never be used, yet they 
must be provided and manned, and it is perhaps better 
for our workmen to bs employed even in building warships 
than to be unemployed, and drifting into workhouses and 
worse, I trust the ships will be manned and commanded 
by men born and bred within our Empire. 

It is a great pity our sons, brothers, uncles, cousins, 
and other relations and friends in the United States and 
ourselves cannot see the way clearer to mutual under- 
standing and agreement, so that we could have a treaty 
written out in good old English, and signed simply John 
and Jonathan. But if the old country must stand alone, 
well, she can. 

It will, I think, be much better policy to build fast and 
powerful war vessels than to go in for coast defences, or 
for the maintenance of large quantities of stored food sup- 
plies, or even the artificial bolstering up of agriculture, for 
none of these would drive away a foe. 

I am, Sir, yours faithfully, 

Stafford, January 28, 1896, J. FERRABEE, 








TABLES OF CUBICAL CONTENTS. 
To THe Epirok oF ENGINEERING. 

Sir,—I should be extremely obliged if you or any of 
your readers could tell me if there are any Tables pub- 
lished giving cubical contents of following numbers : 

Length every 6 in. from 10 ft. to 100 ft. ; breadth every 
3 in. from 1 ft. to 20 ft. ; height every Lin. from 1 ft. to 
h ft. Yours sincerely, 

W. G. Barnett. 
Sholapur, India, January 4, 1896, 





COST OF SHIP CANALS. 
To Tar Eprtor oF ENGINEERING. 

S1r,—In the last portion of my article on the Corinth 
Canal, at page 659 of your issue of November 29, 1895, 
Table III. gave the ‘‘Comparative Amount of Excava- 
tion in and Cost of Ship Canals.” The last column of 
this Table, ‘‘ Total Cost—per Cubic Yard,” represented 
the total cost of each canal (inclusive of all accessory works 
as well as excavation) divided by what I considered to be 
the only practical basis of comparison between these ship 
canals, i.e., the number of cubic yards of excavation in 
each. Mr. KE. Leader Williams, M.I.C.E., chief engi- 
neer of the Manchester Ship Canal, has written to me 
pointing out that ‘‘to divide the gross cost of canals which 
vary in almost every particular cannot fairly give the com- 
parative cost of excavation only.” He has also been to 
some trouble to get out the average cost of the excavation 
on the Manchester Ship Canal, and has communicated the 
result to me, with explanatory remarks, expressing the 
opinion that ‘‘ no similar work was ever carried out at so 
low a cost for excavation.” Thinking that this further 
information will be of interest to your readers, I have 
compiled an additional Table, making the question of 
cost clearer, and embracing the same examples as those 
selected in my former Table, which I have much pleasure 
in forwarding to you for publication. 

Yours faithfully, 
Henry E. P. Corrrett. 

London, January 27, 1896. 





THE NORTH-EASTERN BRAKE 
EXPERIMENTS. 
To THE Eprtor OF ENGINEERING. 

Srr,—Under the cover of a nom de plume your corre- 
spondent ‘“‘Novoye Vremya” continues—page 130—to 
make a series of personal attacks upon myself, with a 
view, I suppose, of directing an attack against the 
Westinghouse brake, or the North-Eastern brake experi- 
ments. Now, as I have not and never had the least 
interest either in the brake or the North-Eastern Railway, 
it would be interesting to know upon what ground such 
an attack is made. 

However, as your correspondent attacks me personally, 
I can say that I do not ‘‘ avoid combat,” “use wooden 
guns,” ‘joke with my name,” cr use any of the other un- 
courteous expressions employed by your correspondent. 
I am quite ready to fight in order to defend the correctness 
of any statement which I have made, but most certainly 
it must be a “‘ fair fight.” 

In the first place, let the point at issue be clearly and 
distinctly stated, and then I shall call upon your corre- 
spondent to come out into the open. 

T have a very poor opinion of shooting from behind the 





TABLE SHOWING THE ACTUAL Cost oF EXCAVATION ON SHip CANALS AND THE PROPORTION IT BEARS TO 


THAT OF ACCESSORY AND CONTINGENT WORKS. 
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37.47 7.2 per cent. Incidental and extraordinary expenditure was involved through the enforced sub- 
stitution of costly mechanical appliances and high-priced labour for cheap 
“‘fellah” labour when the work was far advanced, and by financial difficulties 
incident on political complications. 
of a large harbour with two breakwaters at Port Said, and an embankment and 
breakwater at Suez, the cutting of two canals for the supply of fresh water 97 
miles in length, 

Incidental and extraordinary expenditure was involved only in connection with the 

| bogs and quicksands cut through by the canal and a few slips, this being one of the 
few first-class public works which seems to have been thoroughly thought out and 
planned in all details previous to commencing the works, and carried out in strict 


The accessory works comprised the forming 


and the laying of duplicate water mains 50 miles in length, &c. 


accordance therewith. The accessory works comprised terminal and intermediate 
locks and sluices, two high-level and long-span railway bridges, the Eider and 
| , Biittler Canal works, ferries for intersecting roads, fortifications, land expropria- 


| 


Manchester 17.66 | 103,782 
Canal 


tion, &c. 


| rock, some 
blasted and! 
| dredged 


30.98 22 per cent. Incidental and extraordinary expenditure was involved in the special difficulties 
occurring in converting a large river subject to high floods into a deep canal for 
shipping, and continuing this alongside a tidal estuary, and in the alterations 
consequent on the substitution when the works were far advanced of company 
construction for construction under contract. The accessory works comprised 


| the Manchester Docks, over 100 acres, 15 miles of deviation of railways, with four 
| | very high viaducts having openings of large spans, 7 miles of mains for hydraulic 
| | installation, numerous locks, great sluices, and swing bridges, and last, though 


Corinth 20.35 | 344,254 
Canal 


| not least, costly expropriations of land and houses and Parliamentary expenses. 
42.39 10 per cent. Incidental and extraordinary expenditure was involved in the change of methods in 
rock | carrying out the work during construction, in stoppage of works for several months, 
and in the financial difficulties encountered during their prosecution. The acces- 


sory works comprised the formation of two terminal harbours, with three break- 
waters, the building of two masonry retaining walls along the entire length of the 
| | canal from the bottom of the slopes to above water level, and the lining and facing 
with masonry of weak points in the lotfy slopes to protect them from weathering 
| and breaking away, also the diverting of the railway and carrying it across the 
canal on a high-level long-span bridge. 


‘‘ ramparts” and ‘‘ hedges” of a nom de plume. I come 
out, and sign my name and address in full, and I stake 
my reputation upon that which I write; and as soon as 
the person who calls himself ‘‘ Novoye Vremya” (what- 
ever that may mean) does the same, I am quite ready to 
give him a taste of some of the ‘‘ ammunition” on brake 
matters which, as an impartial engineer, I have accumu- 
lated during the past 22 years. As soon as your correspon- 
dent is willing to ‘‘ come out into the open,” he can send the 
letter to which he refers which is to satisfy me, for at the 
present his letters appear most unsatisfactory. When all 
the ‘wooden guns” and “warlike twaddle” is brushed 
On one side, what does the letter of ‘‘ Novoye Vremya” 
amount to? Simply this: I am convinced that the saving 
of 100 yards at 60 miles an hour is mgst important in the 
interests of public safety, and, on the other hand, your 
correspondent considers 100 yards a “ small fraction,” and 
not a *‘ sufficient reason ” for adopting an improved brake. 
Let your correspondent read carefully the article in 
ENGINEERING, page 702, May 31 last, and he cannot fail 
to'see the advantage of the quick-acting brake. 
Yours truly, 
CiemeEnt E. Srrerron. 
Saxe-Coburg House, Leicester, January 27, 1896. 





THE TRACTIVE RESISTANCES OF 
BICYCLES, &c. 
To THE EDITOR OF ENGINEERING. 

Sir,—The experiments made by Mr, Ravenshaw, re- 
ported in your number of January 10, are most interesting, 
but will the author give the diameter of the wheels used ? 
They were probably not one-half the size of those of the 
cart to which he refers as having a draught of 20 lb. 
per ton, and the rolling friction is inversely proportional 
to the diameter. Morin gives the draught of a cart with 
wheels 5 ft. 3 in. in diameter as 26 lb. to the ton, and with 
6 ft. 6 in. in diameter as 21 lb., showing the effect of the 
higher wheel. 

presume that by solid tyres Mr. Ravenshaw means 
solid rubber tyres, 
Yours respectfully, 


Nice, January{15, 1896, H'AIRMAN RoceEnrs, 








THE FAILURE OF GAUGE GLASSES. 
To THE Epritor oF ENGINEERING. 


Sir,—I note in a late issue of your paper an interesting | 


article on the way in which gauge glasses are giving out, 
more with the present high steam pressure than formerly 
with low steam pressure. 

This is, however, not due to the scouring action of the 
steam, but to the fact that as the steam condenses in the 
upper portion of the glass, the hot water dissolves away 
the glass as it runs down. 

This solvent action of hot water was first noted, I 
think, by Dr. Carl Barus. It will be found in the 
Bulletin numbered 92 of the United States Geological 
Survey, page 79. 

He found that though at 100 deg. Cent., corresponding 
to atmospheric pressure, the solvent action was negligible, 
yetat 185 deg. Cent., corresponding to a pressure of about 
140 lb. per square inch, the action was so severe that it 
interfered with his experiments, and obviously must have 
begun at a low pr-ssure. 

Yours very truly, 
R. 8S. HAs. 

Steam Users’ Association, Boston, U.S.A., 

January 13, 1896. 





STEAM EXPANSION DROP—RECEIVER 
AND CONDENSER DROP. 
To THE EpiToR oF ENGINEERING. 

Sir,—Dr. Elliott is quite right in his paper on “ Re- 
ceiver and Condenser Drop,” and my article on ‘Steam 
Expansion Drop” is wrong, Obher imperative duties 
prevented me from carefully reading Dr. Elliott’s letter 
until last evening. I see now where I have perverted 
ingenuity into stupidity. I have had more than a bad 
quarter of an hour over the;blunder. This, Wednesday, 
morning I have completed a diagram as it ought to have 
been drawn, and the areas come out practically the same 
as given by Dr. Elliott’s figures in his letter. Blame me 
as you please, my only excuse is that the human mind is 
not a perfect engine. If you think, as Ido, that in the 
interest of the readers the corrected diagram should now 
be given, I can let you have it. I need notsay that every 
amends should be made to Dr. Elliott for having thus 
placed him, temporarily, in a false light, and this un- 
reserved acknowledgment is perhaps the compensation 
that will best satisfy him. 

Tur WRITER OF THE ARTICLE, 
January 29, 1896. 





PERSONAL.—Messrs. Samuel Denison and Son, of the 
Old Grammar School Foundry, Leeds, inform us that 
they have opened a London office at 7, Billiter-buildings, 
49, Leadenhall-street, E.C.—Mr. J. H. Sankey, cement 
manufacturer, of Iron Bridge and Essex Wharves, Can- 
ning Town, E., informs us that the style of the firm in 
future will be Messrs. J. H. Sankey and Son. 





Tue Late Mr. Tuomas Howarp, C.E.—We regret 
to have to record the death, in his 80th year, of Mr. 
Thomas Howard, of Netherleigh, Weston-super-Mare, 
which took place on January 17 last. Mr. Howard was the 
docks engineer appointed by the Bristol Corporation, and 
it is to him the idea of “‘ dockising ” the river there is due. 
Very large works in connection with this improvement 
were designed and carried out by him. 





Russia AND JAPAN.—Japan has offered Russia free 
and unlimited anchorage for her warships in all the har- 
bours of Japan. It is assumed that the object is to divert 
Russia from her purpose of acquiring a harbour in the 
orea. The policy attributed to Japan is not likely, 
however, to prove successful, as in the event of any diffi- 
culty arising between Japan and Russia, the facilities 
now promised by Japan would, of course, be withdrawn. 
Russia is not likely, however, to rest satisfied with any- 
thing short of a permanent harbour upon the Corean or 
Chinese coasts. 





AMERICAN RAILROAD BuiLpiIna.—The year which has 
just closed was a dull period in American railroad con- 
struction. The whole extent of new line laid in 1895 was 
only 1782 miles, as compared with 1949 miles in 1894, 
2635 miles in 1893, 4192 miles in 1892, 4281 miles in 1891, 
5670 miles in 1890, 5230 miles in 1889, 7106 miles in 1888, 
and 12,983 miles in 1887. It should be remembered, of 
course, that the extent of railroad in operation in the 
United States is very large, while 1893 and 1894 were 
years of great commercial stress and difficulty. A 
considerable rally took place in 1895, and there is an 
impression that 1896 will witness a resumption of con- 





struction upon a more active scale. 
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BACKING-OFF LATHE FOR 


CONSTRUCTED BY MESSRS LUDWIG LOEWE 


MILLING CUTTERS. 


AND CO., ENGINEERS, BERLIN. 





Tue lathe we illustrate on this page is constructed 
by Messrs. L. Loewe and Co., of Berlin, whose agent 
in London is Mr. H. L. F. Orcutt, of 145, Cannon- 
strest, E.C., and is designed specially for backing-off 
formed milling cutters, after the teeth have been cut, 
as well as taps, worm-gear hobs (either right or left 
hand), &c. It is a strong, accurate lathe, and, in com- 
bination with the backing-off apparatus, is a most 
useful machine for tool-room work, for it can also be 
— plain turning, screw-cutting, and general tool- 
work, 

The bed is strongly ribbed, and rests on two box legs, 
which are used for tool cabinets. The cone pulley has 
three steps, and carries a belt 3 in. wide. The double 
back gears are proportioned 12 to 1; the gear teeth 
are cut spiral, so that even a broad tool takes a smooth, 
steady cut. 

The spindle is hollow, hardened and ground, and 
runs in bronze bearings of ample size. The bearings 
are adjustable for wear, and the end thrust is taken at 
the rear. Itis fitted with gears for cutting threads of 
quick pitch. 

The shaft for working the backing-off apparatus is 
at the rear of the lathe, and is connected, by gearing, 
to the spindle. 

The carriage is gibbed to the bed, and runs on a 
large A at the front and on a flat way at the rear. 
For thread-cutting it is quickly connected, by a lever, 
to the lead screw. For plain turning it is fed auto- 
matically through belts connected with a separate feed 
shaft, and has six different feeds. The feed is reversed 
to the right or left by a lever in the headstock. The 
upper part carries a strong tool-post, and has a hori- 
zontal adjustment in both directions. A taper attach- 
ment is at the rear of the bed, and can be connected 
with the carriage for turning tapers. The tailstock 
can be set over for steep tapers. Cutters up to 84 in. 
in diameter can be backed off. 

The distance between the centres is 32 in. There is 
a countershaft for right and left motion, as well as a 
pulley for slower motion when backing off cutters. 
Revolutions per minute: 90 and 125. Revolutions for 
backing off : 24 per minute. 

For those who cannot afford to keep a backing-off 
lathe for that purpose only, this machine is very 
handy, as it can be kept in use for ordinary work. 
Many manufacturers are not using proper cutters for 
the reason that they cannot make them, and it takes 
too long when they have to be ordered, so they go on 
doing work with old-fashioned cutters and at a higher 
cost. In fact, the want of a backing-off machine 
seriously hampers the introduction of milling machines 
where, beyond a question, they would effect a great 
saving. 





_ Utan.—Utah, which has just been admitted as a State 
into the American Union, has an area of 84,970 square 
miles. Its extreme length is 345 miles, while its 
breadth is 275 miles. Its surface is extremely diversi- 
fied, a good deal of it being mountainous. The present 
population of Utah is 252,000. Salt Lake City, the 
capital, comprises 60,000 souls. 





SOLID. FLANGED PIPES. 

THE higher steam pressures demanded by modern 
engineering practice, especially in the case of marine 
engines, have led to difficulties with steam pipes, 
which were not present when more moderate pressures 


were in vogue. The old copper pipe with brazed 
joints and brazed flanges is no longer sufficient, as has 
been proved in one or two lamentable cases. Steel 
pipes have been used with copper flanges, but this 
method is not altogether satisfactory. It is evident 
that if the flange and pipe can be formed in one, the 
most perfect system has been reached, but the process 
presents some difficulties when it is required to carry 
it out on a commercial basis. These difficulties ap- 
pear to have been overcome very successfully by 
Messrs, Howell and Co., of Sheffield. Herewith we 





Fig.1. 

















illustrate two of the stages in the progress of the 
manufacture of these solid-flanged pipes, which may 
be of either iron or steel. In order to carry out the 
process a powerful hydraulic press is necessary in which 
thereare two cylinders, one vertical and the other hori- 
zontal. The vertical cylinder is for holding the work 
whilst the operations are performed, whilst the horizontal 
cylinder is for pressing in the mandril which shapes out 
the flange. It is obvious that the holding cylinder 
must be more powerful than the other, otherwise the 
work would shift. A length of tube is taken, which 
may be either lap-welded or of weldless steel or iron, 
The first operation is to form the thickened part at the 
end as shown in Fig. 1. This is done by bringing 
the metal to a welding heat and pressing up the 
end in the hydraulic press between a pair of gripping 
dies which close upon it. The tube to be flanged is then 
placed in a holder which fits round it and preserves 
the external shape, the ho!der coming just up to the 
shoulder formed by the thickened part (see Fig. 1), 





By means of the hydraulic press a tool, the first 
part of which is cylindrical and the after part is conical, 
is then pressed inside the tube; the cylindrical part 
keeps the interior shape of the tube perfect, whilst the 
conical part, as it is forced in, practically expands the 
thickened end of the tube, thus forming it into a 
hollow frustum of a cone. The commencement of the 
flange thus being formed, another tool is brought into 
play, which consists of a solid cylinder with a flange 
surrounding it, as shown in Fig. 2, The cylinder 
again keeps the tube from losing its shape (the latter 
being held between the cylinder and the holder), whilst 
the flange on the tool gradually flattens out and forms 
the flange on the pipe until the latter is normal to the 
axis of the pipe, and a perfect flange is formed. The 
operations, it will be seen, are extremely simple, 
but experience and care are required in carrying 
them out. 

Messrs. Howell state that with these solid-flanged 
pipes the flange need not be much thicker than the 
pipe itself in order to make a good job, as there is not 
the usual uncertainty of the work due to the pos- 
sible incomplete welding on of the flange. For instance, 
a pipe with } in. thickness of metal need have a flange 
no more than in. thick for steam piping. Thicker 
flanges are, however, required for some engineering pur- 
poses, and naturally the flange can be madeas thick as 
required by this processif theend of the pipe is thickened 
up sufficiently in the dies. It is found cheaper, how- 
ever, in the case of very thick flanges, to cast on a ring 
of metal to the end of the pipe. In that case, natur- 
ally, steel must be used. The further operations are 
carried out as already described. Some very severe 
tests have been made with flanged pipes manutactured 
by this process, and it has been found that practi- 
cally the pipe is as strong at the junction of the 
flange and the cylindrical parts as elsewhere. 








INDUSTRIAL NOTES. 

Art last the dispute at Belfast and on the Clyde is 
arranged—* settled” is hardly the term to use, because 
the terms were only accepted by the Belfast men under 
protest, after another week had been lost by their 
refusal to follow the example of the men at Glas- 
gow, at Greenock, and other places on the Clyde. 
It was indeed a fortunate thing that the council of 
the Amalgamated Society of Engineers stepped in, 
and practically ordered the cessation of the dispute, 
inasmuch as the employers were fully determined 
to stand out until the Belfast men agreed to return 
to work. By the extension of the strike the men have 
gained the advance—that is, those who are able at 
once to return to work—one week earlier than was 
offered in December, when it was agreed to give the 
advance from February 3; now it commenced on 
January 27. In order to gain one shilling the men have 
lost four weeks’ wages. However, it is well known 
that the real cause of the struggle was not a question 
of wages; the matter was a trial of strength between 
the unions of the masters and the men. Neither has 
achieved a signal victory, but the fruits of the 
struggle will be reaped by capital, which has shown a 
quite unexpected power of cohesion under difficuls 
conditions. If out of this long struggle the employers 
and the employed can be induced to constitute a 
joint board for settling disputes, the disasters of 
| the strike and lock-out will bear fruit that will be 
| valuable. 








It is very encouraging to find that a fair amount of 
activity is manifest throughout the Lancashire die- 
tricts as regards the engineering industries. New 
| work is coming forward satisfactorily in most de- 
partments. Locomotive builders have secured a con- 
| siderable weight of orders recently, including some 
welcome orders for Japan, and in most cases the 
establishments are well engaged for the present year. 
New work is also — forward freely amongst 
machine-tool makers, and boilermakers are better off 
for work than for some time past. Stationary-engine 
builders continue to be fully engaged, and all the 
cotton machinists are very busy with orders. In the 
latter branch it would appear that the output of cotton 
goods will be very considerably increased at no distant 
date, but whether Lancashire will have the benefit is 
not quite clear. The settlement of the engineers’ dis- 
pute on the Clyde will improve matters in Lancashire, 
as the completion of a good deal of work has been 
delayed by that lock-out, and new orders have been 
withheld until the dispute was over. There are no 
serious disputes pending in the engineering branches 
of industry in the Lancashire districts, as matters are 
working pretty smoothly between the employers and 
employed. In the iron market there seems to have 
been a good deal of buying going on, in view of the 
settlement of the engineering dispute and of the large 
accession of new orders, There has been a stronger 
tone, and makers have been booking freely at recent 
rates. In the finished branches of the iron trade there 
is not so decided a change, but buyers are showing 
more anxiety to place orders than they were. In the 
' steel trade little active business has been doing, but 
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prices have been firm, with an upward tendency. Boiler | conference were the Mixes Bill of the federation, em- decisions accepted. Mr. W. Intkip nearly lost bis life 


plates are in more active demand, and makers are not 


ployers’ liability, and some other questions. There 


by overwork and worry in the contest and negotiations, 


particularly anxious to book orders at the recent full | was nothing new on those points, except that there is | but, after a long and painful illness, he is recovering ; 


rates. Altogether the outlook is more and more en- 
couraging in all branches of the iron and steel trades, 
and in the engineering and cognate industries con- 
nected therewith. 





In the Wolverhampton distiict there is increased 
activity, as the political atmosphere has cleared some- 
what, and the complications have become less acute. 
There has been greater freedom in giving out orders, | 
and specifications have been coming in at a good rate, 
both for finished iron and steel. Business has beenstimu- 
lated in the export trade considerably, and some heavy 
contracts which had been held over are now being given 
out. The run more particularly is upon bars of medium 
quality, stamping sheets, galvanised iron, hoops, rods, 
and tube iroa. Prices have become stronger, and the 
concessions of a short time ago are virtually with- 
drawn. It appears that the advices from India and 
Australia are specially encouraging, so much so that 
manufacturers and merchants are looking forward to 
a continuance of good trade for some time to come. 
The leading firms also report an improved demand 
for the better qualities of iron, marked bars being 
firmer at recent rates. Steelmakers are well booked 
forward, and there is still a good demand for bars and 
billets. The constructive branches of trade are mostly 
busy, such as bridge and girder constructors, gas- 
holder erectors, tank-makers, and also the heavier 
branches of the hardware trades. Most of the smaller 
industries connected with iron and steel are also active, 
so that there is a large local demand, The blast- 
furnaces, mills, and forges are in full operation, and 
it is difficult to make the output equal the demand. 
There is industrial peace throughout the district in so 
far as any serious dispute is concerned. The disputes 
that have arisen in adjacent districts in the chain and 
nail trades appear to have subsided by concessions on 
the part of the masters, some of the concessions being 
considerable, 





In the Birmingham district there has been a mani- 
fest improvement in the iron and steel trades. Orders 
are being more freely distributed, and prices have 
hardened as business was more active. Most descrip- 
tions of iron have advanced in price from 1s. to 1s. 6d. 
per ton as compared with the beginning of the quarter. 
In the finished branches the increased demand is 
mainly for the better qualities for engineering and 
naval construction purposes, material for bedstead pur- 
poses, strip and angle iron for rolling stock, and black 
sheets for galvanising purposes. Steel is also in better 
demand for most purposes. The engineering branches 
of trade and all cognate industries are more and more 





active, and also many branches of the hardware trades. 
The brass and copper trades continue to be busy, and | 
there is a constantly decreasing number of men out of | 
work in the general run of the several trades, while | 
overtime is being more and more resorted to. There | 
are no serious + bone complications to disturb the har- | 
mony, the outlook being fairly good. 


The Welsh tinpiate manufacturers are eagerly taking | 
up the suggestion of opening up new markets for their 
wares. ‘The proposal to devote 20,000/. to that pur- 
pose was unanimously agreed upon at a meeting held 
last week, and agents are to be sent to China, India, 
Ceylon, Africa, Australia, and other countries to pro- 
mote generally the use of tinplates for packing and 
domestic purposes. The capital is to be found by a 
limited company, every member of the tinplate trade 
having agreed to subscribe thereto. The development 
of this industry will have other and larger results, for 
it will aid in bringing to the English market a variety 
of foods and fruits for consumption, from countries 
which at present supply little, and will increase the 
supply where itis now, perhaps, languishing for lack | 
of facilities to preserve and pack. The scheme is an 
excellent one, and may lead to far larger r. sults, 





The remarks of Mr. B. Pickard, M P., at the recent 
Miners’ Conference at Birmingham, have not been 
allowed to pass unchallenged. Mr. Pickard referred 
to the keen competition of coalowners as the caute of 
low prices, and also to the general state of trade in 
the federated districts, as compare 1 with that in the 
non-federated districts. The reply on behalf of the 
coalowners is that there has been a slackened demand 
for coal, notwithstanding the increased activity in 
industry. The fact is that the mild winter has 
lessened the demand for household purposes, and the 
greater economy in manufacturing processes has 
lessened the relative demand in our chief industries. 
There is an indication that the present rates of wages 
under the conciliation agreement will be challenged when 
the time expires. It is to be hoped that the state of 
trade and the demand for fuel will be such that 
there will be no need for any revision of the rates 
adversely to the men. But the lower rates in Durham, 
Northumberland, South Wales, and in Scotland look 
rather ominous. The other matters discussed at the_ 





less said about the Eight-Hours Bill than there was a 
couple of years ago. The Mines Bill generally is for 
the purposes of safety, but there are provisions in it 
which go much farther. Probably the mineowners 
are uneasy at the thought of further restrictions. 





The repeal of the Indian Cotton Duties Act will 
help to some extent the cotton industries of Lan- 
cashire. But the new arrangements to be made in 
the Tariff Act will scarcely satisfy the demands of 
Lancashire millowners and operatives. The one thing 
which has been done is to remove all grounds of 
complaint as to the protective policy of the Cotton 
Daties Act. Besides which the new Indian Bills will 
simplify the working of the duties, as the Custom 
House officers will no longer have to discriminate 


between different counts of yarns or qualities of | 


goods to prevent fraud. Some of the difficulties will 
remain as regards yarns. Generally the new arrange- 
ment gives the promised percentage of equality of 
taxation, and eliminates protection. A uniform tax on 
all yarns produced in India, or imported, with a re- 
duced duty on all dyed yarns or woven fabrics im- 
ported, would, perhaps, have suited Lancashire better, 
but something has been done to appease the anger of 
the Lancashire people. That India is competing, and 
will, to a far greater extent, compete in the future, is 
obvious. It is not expected that the provisions of the 
new Bills will give satisfaction, but rather lead toa 
fresh demand for the abolition of both excise and im- 
port duties altogether. It is alleged that the interests 
of Bombay spinners have been carefully safeguarded. 
There is an important discrimination between ma- 
terials, such as yarn, and finished goods. Our exports 
of yarn only amount to about 1,628,000/., but our 
exports of cotton piece goods amount to 12,608,000/., so 
that the latter are far more important than the former. 





The report of the Departmental Committee on 
Prison-made Goods must be a very disappointing docu- 
ment to those who raised the question, and to whom 
the appointment of such committee was due. Colone 
Howard Vincent, M.P., was, perhaps, the chief advo- 
cate for the appointment of the committee, and he 


retired from the inquiry before some of the more im- 


portant evidence wastaken. However, the committee 
was fortunate in having so cool-headed and experienced 
a chairman as Lord Thring, and such painstaking mem- 
bers, among whom was the chief of the Labour Bureau of 
the Board of Trade. The report of the committee is 
dead against any interference by law with the importa- 
tion of prison-made goods, on the ground that such 
interference is not needed. It appears, in fact, from 
the evidence that the agitation against the importation 
from Germany of prison-made goods was a bogus one, 
or nearly so, for very little seems to have been imported 
that was prison-made. ‘That Germany was able to 
send into this country some mats, brushes, &c., is not 
denied, but it is given in evidence that they were made 
by cheap but free labour. But even in the matter of 
price there was not so much to complain of, for the 
goods were of a class not much made in this country. 


| The difficulties and danger of interference are pointed 


out. If one class of goods is to be prohibited, why 
not another, until we return to corn and food, and re- 
enact the Corn Laws? While we are raising bogus 
cries of this kind we are neglecting some obvious 
lessons which Germany is busy teaching us. 

The monthly report of the National Union of Boot 
and Shoe Operatives is of a most encouraging character. 
It begins, ‘‘ What a contrast between our prospects in 
1896 and those of last year, the memorable 1895! 
This year our prospects are indeed brighter than at 
the corresponding period of last year, for not only does 
trade show considerable improvement in the majority 


| of branches, and the bulk of the manufacturers have 


started on full time, but we have comparatively few on 
the unemployed list, and, what is more, we have but one 
dispute, and that a small one, to engage our attention.” 
The outlook last year was bad, until the matters in 
dispute were dealt with by conciliation, and those that 
could not be so settled were referred to an arbitrator, 
Lord James, by whom the differences were arranged. 
At the opening of 1895 trade was bad, thousands of 
operatives were out of employment, disputes were pend- 
ing, and there were threats to crush the union ; then 
there were the seven conditions, a repudiation by the 
operatives, negotiations, then a strike lasting five 
weeks, then a reference to the Board of Trade, and, 
finally, after many conferences, a basis of settlement, 
and, subsequently, a price list. Now allis changed ; 
there is peace everywhere, except at one shop in 
London, At the close of the struggle the funds of 
the union were practically exhausted. Now the union 
has 40,720 members, and a balance of 30,414/. 9s. 5d. 
These very important changes are mostly due to the 
mutual concessions made at the conferences under Sir 
Courtenay Boyle, ard to the friendly way in which mat- 
ters in dispute were argued before Lord James, and his 


| he was able to attend the meeting of the executive, 
| held on January 20, for the first time. 





| The first action taken by the London Trades Council 

on the subject of the Thames as a highway for pas- 
| senger traflic was not unreasonable. The proposal laid 
/before the London Chamber of Commerce by the 
| deputation urged that the piers should be free, like 
| the roads and streets of the metropolis, and that the 
| tolls should be abolished, as in the case of toll-gates 
and toll-bars at bridges. The Thames is not used as a 

highway to the extent it might be, and anything which 
‘will help to develop and extend the traffic will be 
'advantageous. If the Council act upon such lines 
| they will confer a benefit upon the whole of London. 





Under the specious and somewhat taking plea of 
making the Government the ‘‘ model employer,” there 
| is some danger of placing the private employer at such 

a disadvantage that he will be unable to resist condi- 

, tions which may be ruinous. One of the speakers at 
| the conference held last week said that it was useless 
| to ask better terms from the private employer when 
worse conditions were imposed upon Government 
|employés. It seems to be contemplated by some to 
demand from the Government a rate of wages quite 
unknown in private firms, and to enforce the demand 
| by political pressure ; then to go to private firms with 
|such rates as a minimum. Few will deny that the 
| Government ought to be a model employer in the 
| proper sense of the term. The Government is a large 
| employer in a sense, but as compared with the whole 
| class of employers it is relatively small. There is great 
; need of prudence in these demands; they are often 
quite ridiculous. 








The operative boot and shoe makers of Leicester 
have determined to apply for an advance in day wages 
from 28s, to 32s. per week for lasters and finishers, or 
lan increase of 4s. per week. There is also to be a 
| scale of wages for youths from 17 years of age, 22s. ; 
| 18 years, 24s. ; and 19 years, 263; then, at 20 yeare, 
| the full rates. To this they have added 48 hours per 
week as the normal working week. The matter will 
first have to be considered by the executive, and be 
then brought before the conciliation board. This de- 
mand shows to what extent the recent improvement in 
trade has affected the boot and shoe industry, and 
what excessive wages are expected by boys. 








The baking trades of London are still busy pre- 
paring for the proposed action relative to wages, hours 
of labour, night work, and other conditions. For some 
time past the men have been organising, holding meet- 
ings, gathering in funds, and otherwise paving the 
way for action when the time comes. Perhaps no 
trade needs improvement more than the baking trade. 
The health of the bakery means the health of the 
bread consumer, and for a long time the conditions 
were so bad that the wonder is that no serious out- 
break of sickness took place. Much has been done by 
inspection, but even yet things are bad in some 
districts, 





The cabmen of London have another strike on, and 
some further midnight meetings have been held. In 
the present instance the strike is against a man who 
drove a cab during the late strike, and who prosecuted 
other cabmen for intimidation. Such strikes are un- 
wise and ruinous. In this instance the Cab Pro- 
prietors’ Protection Association is giving support to 
the cab proprietor whose men have struck, and the 
master shows no signs of giving way. Some men 
seem to have no idea of a generous policy towards 
opponents. They do not understand that force is no 
remedy. A conciliatory policy would often win back 
men who, for some reason or another, disagreed at 
the moment with what was being done. 





A New Encineerine Firm av Govan.—Ground has 
been feued in Copeland-road, Govan, convenient to the 
Cessnock Docks, and a 130-ton crane placed there ; the plot 
is opposite to the Copeland road railway station, where- 
on new engineering works are about to be constructed, 
occupying about 3000 equare yards. A section of the 
works is being designed and built by Sir William Arrol 
and Co., and consists of an erecting and machine shop 
100 ft. long by 58 ft., besides smith and pattern shops, stores 
and offices. For the present, work will be confined to the 
making of McKie’s water-tube boilers. The firm is 
Messrs. McKie and Baxter. Mr. McKie hails from the 
Fairfield Works, and has been sailing as engineer in mail 
steamers for several years. Mr. Baxter was trained at 
the Whitefield Works, Govan, where he was for several 
years assistant to Mr. Robert Duncan; for some years 
afterwards he was manager to Messrs, Cox and Co., 
Falmouth, and latterly chief mines mechanical engineer 
to the Rio Tinto Company in Spain. The work to be 
undertaken is chiefly marine, including the building of 
small vessels, 
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THE PHYSICAL SOCIETY. 

AN ordinary meeting of this Society was held on 
January 24, 1896, Captain Abney, President, in the 
chair. 

Mr. Campbeil Swinton exhibited some photographs 
which he had taken by Professor Réatgen’s method. 
These included several of metal objects inside wooden 
and cardboard boxes, and a very clear and sharp photo- 
graph of the bones of the hand. Mr. E. Scott showed 
some geometrical instruments invented by himsclf and 
Signor Monticolo. The instrument designed by Signor 
Monticolo is intended for drawing arcs of circles of such 
large radius that compasses cannot be employed. It can 
ba used to trace arcs of circles of which the radii vary 
from 50 centimetres to infinity. 

The second iastrument exhibited was a modified form 
of hatchet planimeter which Mr. Scott has devised with 
a view of avoiding some of the defects of the ordinary 
form of instrument. Thus, to avoid the cutting of the 
paper, which occurs when the knife-edge is sharp, and 
the side slip, which occurs when the knife-edge is blunt, 
the author uses a wheel with a sharp edge. To avoid 
the inclination of the instrument to one side, which may 
easily occur with the ordinary form, a flat celluloid plate 
with a dot at the centre is used as the ‘tracing point,” 
this plate ese kept pressed flat on the surface of the 
paper. Asmall wheel with a recording disc is attached, 
and may be used to measure the distance between the 
first and last position of the knife-edge. 

Mr. Scott also described a form of planimeter which he 
had invented, and in which the disc and cylinder move- 
ment is used to perform the integration. 

Mr. C, V. Boys said that an instrument designed by 
Mr. Clarkson had been exhibited before the Royal Society 
which was capable of drawing arcs of circles of large 
radius. This instrument only drew an approximation to 
a circle, but the approximation was so close that it no- 
where was more than the thickness of a thin ink line 
away from the truth. It would be interesting to hear 
from the author whether Signor Monticolo’s instrument 
drew a rigorously exact circle or not. The upright 
position of the hatchet planimeter might be secured by 
using two wheels in place of one. The planimeter de- 
scribed was really a modified form of one he (Mr. Boys) 
had described before the Society in 1881. 

Mr. Blakesley gave a short geometrical proof, showing 
that the curve traced by Signor Monticolo’s instrument 
was rigorously an arc of a circle. Mr. Blakesley also 
drew attention to the fac that the instrument in its pre- 
sent form cannot be used to trace the arc on both sides of 
the zero line. 

Dr. C. V. Burton described an idea for an instrument 
for drawing circular arcs which had cccurred to him, 
depending on the use of two wheels of different radii 
connected by an axle carrying a tracing point. 

In the absence of the author a paper by Professor J. D. 
Everett on ‘‘ Resultant Tones” was read by Dr. Burton. 
The author, after giving a short summary of the Helm- 
holtz theory of the production of resultant tones, goes on 
to discuss his objections to this theory, and to elaborate a 
theory of his own. This theory depends on the conside- 
ration that, if you analyse into a Fourier series a periodic 
curve which is compounded of two simple harmonic 
motions of frequencies n and m, then only two terms are 
obtained. If, however, some error has been originally 
made in adding the two simple harmonic motions together, 
this error being repeated for each wave, then in addition 
to the two terms of frequency n and m there will be 
obtained when the curve is analysed a term of frequency f, 
where f is the greatest common measure of n and m. 
This term of frequency f the author calla the common 
fundamental of the tones nm and m. The “error” in 
the production of the compound curve, the author 
supposes to be producsd during the transmission of 
the sound by the ossicles of the ear. In support of 
his theory, the author finds that in the violin, 
where the sound-post, like the ossicles of the ear, 
transmits the vibrations from one portion of the instru- 
ment to another, it is easy by sounding two striogs in 
conjunction to obtain combination tones which agree in 
frequency with those required by this theory. Thus, 
when the major sixth (3:5), the major second (8:9), or the 
minor seventh (5:9) are sounded, the fandamental (1) is 
clearly heard and also felt by the hand holding the instru- 
ment. The author has also suczeeded in picking out and 
strengthening this resultant tone by holding a Helmholtz 
resonator in contact with the body of the violin. 

Dz. C. V. Burton, after explaining several portions of 
Professor Everett’s paper, said that he (Dr. Burton) con- 
sidered that the author’s view in many ways seemed to fit 
in with the observed facts better than the accepted theory, 
but still did not appear itself quite free from objection. 
Professor Everett supposes that the first term in a Fourier 
series is always the most important, and although in most 
cases which occur in practice this may be so, it hardly 
seems legitimate to take this as a characteristic of a 
Fourier series. 

The thanks of the Society having been given to Pro- 
fessor Everett and Dr. Burton, the meeting adjourned to 
February 14. : 





FATAL DERAILMENT AT CATCH-POINTS. 

SHoRTLY before midnight of the 26th of last November 
a goods train running from Rugby to Leamington, and 
consisting of 27 vehicles, broke in two between the fourth 
and fifth wagons, but this was not discovered until the 
brakesman found his van stopping when about 100 yards 
up a stiff incliae known as the Hunningham bank, on the 
Leamington side of Marton station. He immediately 
put his brake hard on and properly protected his train 
with detonators, and having seen the engine disappear 
over the summit of the incline, went back to Marton 





station and called up the stationmaster and signalman 
(the cabin being switched out), and by means of the tele- 
phone inquired of Leamington what had become of the 
train. As the driver had received no ‘‘ wrong-line order ” 
from him, he expected that he would come back on the 
right road, and crossing over at Marton push the re- 
mainder of his train on to Leamington, some 4} miles 
distant, To his surprise he learnt that the driver had 
put his four wagons into a siding at Leamington and 
was coming back on the wrongroad. The stationmaster, 
brakesman, andsignalman at once set out for where the 
train had been left, and on the way were met by the fire- 
man, who, in an exhausted and dazed condition, told 
them that the engine had fallen over the embankment at 
@ point where it was 30 ft. or 40 ft. high, and that he had 
not been able to see where his driver was, owing to the 
steam. The fireman then apparently lost consciousness, 
and was taken back to Marton by the stationmaster and 
signalman, and eventually sent to Rugby Hospital. 
Although he went down with the engine, which rolled 
over, he escaped without any broken bones, though he 
suffered much from stiffness and general shock, and was 
still incapacitated from work at the time of the inquiry a 
fortnight later. The brakesman on arrival at the scene 
of the disaster found the engine and tender had run off at 
some catch-points and were on their sides at the bottom 
of the bank, and close alongside were the dead bodies of 
the driver and a Leamington shunter, who had volun- 
teered to go back with the engine in order to assist. 

The brakesman, who, as Lieut.-Colonel Yorke truly 
states in his report, ‘‘ behaved with much discretion and 
promptitude in very trying circumstances,” thereupon 
broke open a neighbouring signal cabin, which had been 
switched out for the night, and telephoned for assistance. 

On the London and North-Western Railway, on which 
this fatality occurred, there is a regular ‘* wrong-line 
order,” which must be signed by the brakesman of a train 
before the driver is authorised to travel on the wrong 
line to pick up any portion of his train which might have 
become detached, and as the driver clearly had no such 
order, the Government inspector very reluctantly under 
the sad circumstances is obliged to come to the conclusion 
that he must be held primarily responsible for the acci- 
dent. There wasa conversation between the Leamington 
signalman and the driver as to this ‘‘ order,” but it 
appears that the signalman wasunder the impression that 
the rest of the train was only about 1000 yards distant, 
and this view is strengthened by the fact that the shunter 
rode on the step, which he would scarcely have done had 
he realised that the train was so far off (nearly five miles). 
None of the men on the engine nor the signalman seemed 
to have remembered the existence of the catch-points. As 
the signalman certainly connived at the driver’s breach 
of the rules, the inspecting officer considers that he must 
participate in the responsibility for what happened. 
There is nothing to show, however, that the fireman or 
shunter was a party to the arrangements made between 
the driver and signalman. The driver had been 23 years 
and the signalman 10 years in the company’s service. 

As to the cause of the breaking away of the train, 
nothing was found to have broken, and ib can only be 
surmised shat a coupling became detached when running 
down a bank just previous to where the van came to 
resb. On this and other points Lieut.-Colonel Yorke has 
somewhat to say, and we cannot do better than reproduce 
his remarks in extenso : : 

‘This is the second fatal accident due to the separation 
of a goods train while running down-hill which I have had 
to report upon this year, the other case having occurred 
in Scotland.* Doubtless the same thing frequently 
happens, though, fortunately, as a rule, without serious 
consequences. The shape of the hook in general use on 
wagons seems to me to be in fault, and I would suggest 
that the associated railway companies might with advan- 
tage investigate the matter, with a view to ascertaining 
whether the hook cannot bs improved, so as to reduce the 
tendency of coupling chains to jump off their hooks, care, 
of course, being taken that the shape of the hook does nob 
interfere with the use of the coupling pole. It is hardly 
to be believed that nu remedy can be found for the present 
unsatisfactory tendency of goods trains to become sepa- 
rated, and the subject is one well worth the consideration 
of all railway companies. 


19.—Wrong-Line Order. 
Lonpon AND NortH-WEsTgRN RAILWway. 
To the Signalman at 7 
Allow driver of engine No. to return on the 


wrong line to the remainder of his train at ______ aa 
I will prevent its being moved until the return of the 


epgine. 


Brakesman. 


Date- ees. ae 

‘* A question arises out of this lamentable accident as to 
whether the ‘ wrong-line order’ formt cannot be improved. 
It will be noticed that no reference is made on it to 
‘catch’ points, and it might happen that even when the 
form has been properly filled in and handed to the driver 
the latter might forget the existence of such points, 
Moreover, many companies have no recognised form at 
all, and the brakesman has to write his order on any 
scrap of paper he can find. It appears to me to be very 
desirable that all companies should adopt a printed form 
of ‘ wrong-line order,’ as is done by the London and North- 
Western Railway Company, and that on it there should 
bea a space in a prominent position, in which all catch- 
points in the section of the line to which the ‘ wrong-line 
order’ refers should be entered and initialled by the 


* At Wishaw, see vol. lix., page 681. 
+ See copy cf this above. 





brakesman, driver, and signalman concerned. If this 
were done catch-points could hardly be forgotten. 

** Rule 216 might also be made more definite by intro- 
ducing a clause absolutely forbidding a signalman to 
authorise a driver to return on the wrong line, unless the 
latter is in possession of the proper form filled in and 
signed by the brakesman. As the rule stands at present 
the prohibition is implied, but not definitely stated.” __ 

There is one point to which the circumstances of this 
lamentable accident give prominence, and this is the 
great advantage of having communication between signal 
cabins by telephone, instead of the more usual single 
needle. Had there been the latter only, it would have 
been impossible for the brakesman, and probably the 
stationmaster as well, to have sent so eagec of for assist: 
ance. For ordinary message work the single needle or 
the Morse instrument are, no doubt, less liable to en- 
gender mistakes, but we cannot but advocate the placing 
of a telephone in every cabin and office, s> that in cases 
of emergency any one could run in and send off a message. 





BOILER EXPLOSION AT BIRMINGHAM. 

A FORMAL investigation under the Boiler Explosions 
Act has been held at Birmingham by the Board of Trade, 
with regard to an explosion which occurred on October 18 
at the works of Messrs. Wilkes, Sons, and Mapplebeck, 
Limited, brass and copper tube and wire manufacturers, 
Liverpool-street, in that town, and by which the engine- 
driver was killed. The Commissioners were Mr. Howard 
Smith and Mr. J. H. Hallett, C.E. Mr. Gough conducted 
the case for the Board of Trade. and Mr. Rowlands, 
solicitor, a the owners of the boiler, and their 
engineer, Mr, Alfred J. Bode. 

In opening the proceedings, Mr. Gough said that the 
boiler in question was of the Root type, and about 
20 years old. It consisted of 12 vertical rows of tubes, 
seven in each row, secured with their ends in cast-iron 
headers. It was not insured, but was under the super- 
intendence of Mr. Bode, engineer to the firm, and who 
had been in their employ for the last nine years. Early 
in October it was found necessary to replace one of the 
headers at the left-hand bottom corner, at the back of the 
boiler. The new header was closed by caps and bolts 
which had been previously in use. On Thursday, 
October 17, one of the joints at the back of the boiler 
leaked, and this necessitated the removal of the cap on 
the header. The cap was taken off and replaced, the 
joint beiog packed with an india-rubber ring. Steam 
was got up in the boiler on the morning of the 18th, and 
it was again found that the joint of the cap was leaking, 
and the bolts were twice tightened by Albert Parker, the 
stoker. At about 1 o’clock, Robert Wilson, aged 58, the 
engine-driver, went to the back of the boiler for the pur- 
pose of again tightening up the nuts, and shortly after- 
wards he was seen coming away severely scalded. He 
was taken to the hospital, and died the same afternoon. 
Mr. Gough then proceeded to call evidence, 

Mr. G. H. Godfrey, secretary to Messrs. Wilkes and 
Co., said the boiler was purchased 20 years ago from the 
Patent Steam Boiler Company. It was worked in con- 
nection with a Lancashire boiler, which was loaded to 
60 lb. pressure on the safety valve. The Lancashire 
boilers on the works were insured, but the Root boiler 
was notinsured. Witness believed the insurance com- 
pany objected to insure it owing to the difficulty in 
examining it. There had been a great number of renewals 
of tubes, headers, and caps in the boiler. ‘ 

Mr. Bode, engineer to the company, said there were 
probably about 200 connections in the boiler. At the 
back there were 24 caps and 72 connections. The steam 
drum was atthe front or upper end, and the mud drum at 
the back, the feed beingintroduced by an injector through 
the mud drum. Most of the tubes were of iron, but on 
account of the liability to corrosion, witness had replaced 
some of the worn-out tubes with copper ones, and these 
seemed to answer very well. He did not know the exact 
load on the safety valve, bub it was the same as when the 
boiler was laid down. He thought that the Root 
boiler did not need insurance, as the parts were so easily 
renewed. The tubes were rather troublesome, a great 
many renewals having had to be made, but the only thing 
he had to complain of was the ordinary leakage. Every 
time they renewed a tube they had a new header, the two 
being supplied by the makers together, except when he 
himself substituted a copper tube. They did not always 
require new caps or new bolts. The repairs were left on 
the last occasion to Wilson, a man named Hill, and 
Parker, the stoker. Wilson had had 20 a ex perience 
with the boiler, Hill had been with the firm eight years, 
and Parker two. The bolts which held the cap on to the 
header were square in the shank and oblong in the head, 
and were fitted into slots formed in the header on each side 
of the aperture which the cap had to close. Ifthe bolts 
fitted properly they could not turn in the slots when the 
nuts were screwed on. The screwed portions of the bolt 
passed through holes in the ears of thecap, and the cap 
was held onby nuts, Wilson, the deceased engine-driver, 
had executed repairs to the boiler many times. The bolt 
in question was slightly worn, but was not considered 
bad enough to be condemned. If, however, Wilson had 
been at all dissatisfied with it, there were plenty of new 
ones in stock, and if any difficulty arose it would be his 
duty to consult witness. Witness thought the cause of 
the rupture was that the bolt had too much play in the 
slot. Instructions were attached to a board hung in the 
engine-house, with regard to the general treatment and 
repair of the boiler, but witness did not know what was 
on the board until he cleaned it after the explosion, 

Mr. Coprad Knapp, M. Inst. M.E., and formerly 
manager to the Patent Steam Boiler Company, Birming- 
ham, said that he had manufactured boilers of the Root 
type before, during, and since the existence of that com- 
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pany. The instructions on the board produced were sent 
with the boiler to Mesars. Wilkes’s works. The caps, or, 
as they called them, the ‘‘ plugs,” and the headers were 
made of cast iron. For years the various parts had been 
made to the standard pattern. If the casting were 
perfectly clean, each bolt could be moved sideways 
out of the slot, to the extent, perhaps, of 2 in. Wit- 
ness had made thousands of these fittings, and had 
never previously heard of any mishap or explosion 
from them. The bolts would not slip out when once 
titted, but frequently in erecting a boiler they would do 
so. Some improvements had been made, as the result of 
which the bolts in the newer types could not come out. 
Headers for the old boilers were supplied on the old 
pattern. The boiler at Messrs. Wilkes and Co.’s works 
was of an obsolete pattern, only fit for the pressure of 
1001b., to which the valve was loaded, and was open to 
the objection of having a perishable joint. The principle 
of the Root boiler was the employment of each tube 
independently of the other. He believed that the insur- 
ance companies would insure these boilers, but the manu- 
facturers told their customers that the boilers were so safe 
that there was no need for insurance. When such a 
boiler became 20 years old, it should be overhauled, the 
old tubes being retained so far as they were sound. 
Witness explained that by using the word ‘‘ obsolete ” he 
did not mean that the boiler was inefficient; it was a 
perfectly good one of its type. 

Various witnesses who had worked with Wilson were 
then called. From their evidence it appeared that Parker, 
the stoker, after steam had been got up, gave the nuts 
half a turn once or twice. The leakage then appeared 
to be stopped. Wilson, however, was seen to go behind 
the boiler and stoop down witha spanner in his hand, and 
then the explosion occurred, and he came to the front 
severely scalded. 

Mr. W. H. Woodthorpe, engineer-surveyor to the 
Board of Trade, gave evidence as to the result of his 
examination of the boiler. He stated that he found the 
slot in the new header to be a little larger than that in 
the old one. This, coupled with the fact that a slightly 
worn bolt was used, gave the bolt too much play. 

Mr. Howard Smith : In other words, it was a bad fit ? 

Witness replied that that was so. If the old header 
had been used the bolt might have fitted, but, as it was, 
the bolt had room to turn in the slot. The result would 
be that when the nut was screwed up the bolt would turn 
and come out of the slot, and so allow the cap under pres- 
sure to give way at that point. This, he considered, was 
the cause of the explosion. 

Mr. Gough then submitted the following questions to 
the judgment of the Commissioners : 

1. Were proper measures adopted for effectually secur- 
ing the caps to the headers ” 

2. Whether, when the boiler was fitted with a new 
header, the bolts used for securing the cap were in good 
condition, and did the heads and shanks fit properly into 
the slots provided for them ? 

3. Were the bolts and slots in good condition on the 
morning of October 18 last, and did the shank of the bolt 
properly fit the slot from which it slipped ? 

1, By whom was the engine-driver instructed to screw 
up the nuts on the bolts securing the cap? Should this 
have been attempted when the boiler was under steam? 
And if so, should the nuts have been screwed up under 
the immediate supervision of Mr. Bode? 

5. Whether proper measures were taken to insure that 
the boiler was being worked under safe conditions? 

6. What was the cause of the explosion ? 

7. Whether blame attaches to Messrs. Wilkes, Sons, 
and Mapplebeck, and to Mr. Alfred J. Bode? 

The Commissioners then made an examination of the 
boiler, after which Mr. Howard Smith gave judgment. 
He said that he thought the makers of the boiler had 
given sufficient warning against tightening joints while 
the boiler was under steam, but the instructions had 
either been disregarded during recent years, or not 
known, the notice board sent with the boiler 20 years ago 
being now illegible. The Court were of opinion that the 
explosion was caused through a bolt not being pro- 
perly fitted, and that proper methods were not adopted 
for securing the cap or plug in the header. A stop- 
piece should have been fitted to the bolt heads, but 
this was a fault more of construction than of want 
of attention. It was advisable that bolts should not be 
tightened while the boiler was under steam, as such a 
proceeding was highly dangerous, Having regard, how- 
ever, to the fact that it was evident that the firm, and 
their engineer, Mr. Bode, were anxious to do everything 
in their power to insure that their boilers and machinery 
were worked in a safe condition, as was shown by their 
readiness to exchange defective tubes for new ones imme- 
diately defects were found, the Court had come to the 
decision that no blame attached either to the firm or their 
servants. 

Mr. Rowlands thanked the Commissioners for their 
expression of opinion, and said his clients would willingly 
comply with certain suggestion: made by Mr. Hallett on 
visiting the works. 








INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Inaugural Address,* by Dr. JouHN Horxinson, M.A, 
F.R.S., President, 
(Concluded from page 135.) 

Tuvus we have a distinction of substances into those 
which are capable of forming continuously part of a 
galvanic circuit and those which are not; the former are 
called ‘‘ conductors,” the latter ‘‘non-conductors.” The 
distinction will be found to be really one of degree. 


* Delivered January 16,1896. 


Consider a wire forming part of the galvanic circuit 
after a short time no change occurs in the wire; it is 
heated by the current, and it loses heat by heat conduc- 
tion, convection, or radiation. It is possible by the 
methods of calorimetry to measure the total quantity of 
energy leaving the wire as heat by these agencies ; it must 
be equal to the quantity of energy brought into the wire 
by galvanic agency. ; 

Again, consider the battery itself. A certain chemical 
reaction is going on; zinc is being oxidised, and other 
reactions are occurring. Of the net amount of energy 
liberated per second by these, some goes to heat the bat- 
tery, butsome also appears in parts of the circuit external 
to the battery—that is, leaves the battery by galvanic 
agency. Thusa galvanic current is an instrument which 
takes energy from certain parts of the circuit and takes 
it into other parts of the circuit; and when the cur- 
rent is steady the algebraic sum of the quantity of 
energy taken into all parts of the circuit is nil. De- 
note by EC the quantity of energy per unit of time 
taken into any section, A, B, of the galvanic circuit, the 
positive direction of the current being from A to B. If 
the whole of the circuit be broken into sections, the alge- 
braic sum of the values of E C is nil, but the value of C 
is the same for all sections; hence the algebraic sum of 
the values of E is nil. Let there be any quantity, Va, re- 
ferred to each point of the circuit, such that V. — V. = E, 
the condition that the sums of the values of E shall be 
nil is fulfilled. E is therefore properly described as the 
difference of two quantities, one peculiar to A, the other 
to B; it is called the difference of potential between A 
and B, and V< is called the potential at A, though it is 
only with diffefences of potential that we are concerned. 

Suppose now the circuit divides at A into two or more 
branches, joining again at B, by our definition the dif- 
ference of potential between A and B is the sum of the 
energies taken per unit of time into the conductors A, B, 
divided by the sum of the currents in the conductors 

We have now to show that the energy taken into 
each of the conductors A, B is equal to the difference of 
potential between A and B multiplied by the current in 
that conductor. This is by no means obvious, but de- 
pends on an assumption of an experimental truth, viz., 
that in a given conductor the energy taken into it by the 
current is a function of the current only, and is inde- 
pendent of other conditions external to the conductor. 
Granted this, it easily follows that, if two or more con- 
ductors be joined at A and B, the potential difference 
between A and B deduced from each will be the same. 

As we have defined difference of potential by means of 
work done in a conductor when a given current exists in 
it, the laws of resistance must have the same basis. In 
the case of a homogeneous metallic conductor under given 
constant physical conditions of temperature, stress, and 
magnetic field carrying a constant galvanic current C, 
Joule found that the heat liberated per unit of time varies 
as the square of C = R C? when R is a constant relative 
to C for the conductor. Whence follows that E=RCR 
is called the electrical resistance of the conductor. For 
metallic conductors R is constant, but the constant R 
does not exist for all conductors ; for the electric arc, for 
example, the heat generated varies more nearly as C than 
as C*, 1? therefore E is more nearly constant than vary- 
ing as C. 

Ve have now gained two fundamental ideas—that of 
galvanic current and difference of potential. In terms of 
what units are we to measure them? We have only one 
unit to choose, because K C must be expressed in terms 
of our mechanical unit of power. If a unit were to be 
fixed at this stage, it would be natural to define either a 


unit of current or of resistance the ratio of =; for ex- 


ample, we might say the unit of current shall be that 
current whereby a unit weight of distilled water is decom- 
posed per second ; or we might say, let the resistance of 
a piece of wire of defined shape and material at a de- 
finite temperature be the unit of resistance. The units in 
general use have an electro-magnetic basis, but be it 
observed that all rational systems must be such that E C 
is expressed in some ordinary mechanical units. 

We have supposed that galvanic effects are measured 
by chemical change, and that the rate of galvanic 
effect—or, as it is generally called, the electric current 
—is measured by the rate of chemical change. From 
a theoretical point of view it would be possible to 
thus measure electric currents; but for practical 
purposes other means are adopted —electrometers, 

alvanometers, electro-dynamometers, and the like, 

ith a description of such instrument; and their methods 
of use I have not the time to concern myself this 
evening. We must assume that we have the means of 
measuring C, the galvanic or electric current so called, at 
any instant, and E, the difference of potential, whether 
these be great or small, and with any desired accuracy. 

We should now be in a position to give a detailed 
account of galvanic batteries and of electrolysis, and the 
theory of the distribution of currents in systems of con- 
ductors of any form, and we are in a position to place 
the theory of thermo-electricity upon a thermo-dynamic 
basis without the introduction of any fresh idea. These, 
however, I leave on one side, and hasten to consider how 
the phenomena of electrostatics can be based upon what 
we have been discussing. There isa broad group of facts 
very familiar to the practical electrician engaged in lay- 
ing telegraphic cables, of which I have as yet given no 
account. I refer to the phenomena of capacity. Let us 
examine a little more closely the statement that I made 
that if a slip of paraffined paper were interposed between 
the two parts of a conductor no electrical action would 
occur. Suppose that, instead of paraffined paper inter- 
posed between the ends of a wire, we have a very large 
number of sheets of tinfoil separated from each other by 





paraffined paper in such wise that we havea great area 


of tinfoil connected together, and separated from another 
great area of tinfoil by nothing more than the paraffined 
paper. If now these two areas of tinfoil are suddenly 
connected to the poles of a galvanic battery, we find that 
it is by no means true that no galvanic effect will ensue ; 
we find that a galvanic current exists, but that, whilst it 
begins with a large quantity, this quantity goes on 
diminishing until, barring the slight imperfection of insu- 
lation of the paraffined paper, it becomes nil. We find, 
then, that it is not true to state that paraffined paper 
cannot form a part of a galvanic circuit; it can form a part 
of a galvanic circuit, but it does so under completely 
different laws to the metallic conductor. With the 
metallic conductor the difference of potential at its two 
ends depends only on the current which then exists in 
that conductor, and not at all upon the currents which 
have previously existed ; with paraffined papsr, on the 
other hand, the difference of potential between the 
sheets of tinfoil depends not at all upon the then current, 
but entirely upon the currents which have existed since 
its two coatings were connected together, and the times 
for which they have existed. A galvanic current may 
be measured by the rate of electrolysis ; being measured 
by a rate, its time integral will have a perfectly de- 
finite meaning, and will be measured by the total quantity 
of substance which would be decomposed in a voltameter 
in the circuit. We find that the difference of potential 
between the two coatings of the paraffin condenser is pro- 
portional to the time integral of the current since the time 
at which the coatings were connected together last. The 
constant ratio of this time integral of current to the dif- 
ference of potential is called the ‘‘ capacity ” of the con- 
denser. Suppose now that the condenser has been con- 
nected to a galvanic battery and the time integral of the 
current has been measured ; let now the coatings of the 
condenser bs disconnected from the battery and be con- 
nected together through any instrument for measuring 
the time integral of current ; if this is accomplished with 
sufficient rapidity for loss by imperfect insulation to be 
negligible, we find that the time integra] in the second 
case is equal and opposite to that which it was in the first. 
Here, again, is a difference from conduction in the ordi- 
nary sense. If a conductor in which a current has 
existed be disconnected from the source of current and be 
connected to any measuring instrument, no return current 
will be observed. Here, then, we have a new order of 
facts presented in an extreme case, but, in fact, applicable 
to all kinds of insulators. Suppose we diminish the area 
of surface of the paraffined paper, we diminish pro rata 
the capacity of the condenser; but even when the pa- 
raftined paper is merely interposed between the ends of 
two copper wires, it] still will be a condenser having a 
definite capacity. There is no need to use paraflined 
paper to form a condenser. Two metallic plates may be 
insulated and placed parallel to each other: if they be 
connected one to one pole of a battery, the other to the 
other, a current will exist for a finite time; if they are 
now disconnected from the battery and connected to each 
other through a suitable instrument for measuring the 
time integral of current, a return current exists for a 
finite time. Consider now a condenser consisting of two 
parallel plates of very large area placed near to each 
other: its capacity varies as the area of the plates, and it 
also varies inversely as the distance between them—laws 
precisely analogous to those of conductors. It also, as 
might be expected, depends upon the material interposed 
between the two plates, Since the capacity of the con- 
denser varies as the area, and inversely as the distance, 
whatever be the substance between the plates, there is a 
constant for every substance analogous to the specific con- 
ductivity of the material; this constant is called the 
** specific inductive capacity ” of the material. 

That the magnetic effects of the transient galvanic 
currents in insulators are the same as of corresponding 
currents in conductors, is a fundamental law at the 
basis of Maxwell’s theory of electro-magnetism ; it was, 
I believe, first definitely propounded by Maxwell, and 
ib is one over which some of the most eminent minds 
have since contended. You will notice how, if the 
subject be arranged in the unhistorical, but not unnatural, 
way I have adopted this evening, this law drops so easily 
into its place, that its assumption would be almost 
unnoticed. Why should we assume that the magnetic 
effects of electric currents in insulators and in conductors 
are different? By far the most natural assumption is 
that they are the same. 

Maxwell’s electro-magnetic theory of light—one of the 
great generalisations of the century—is directly based 
upon this law. What is this theory? It is simple enough 
in its character, broadly stated. Suppose you have an 
electrical disturbance, a transient galvanic current, in 
any dielectric, this disturbance—assuming the magnetic 
effects of currents in dielectrics to be the same as in con- 
ductors—will be propagated as a wave in directions per- 
pendicular to the direction of the currents. The velocity 
of the wave can be calculated from rx electrical ex- 
perimental knowledge ; it is3 x 10", if the dielectric be 
a vacuum. The velocity of light is3 x 10'°. We know 
nothing of what light is ; we do know that it is a wave, 
and that the disturbance is perpendicular to the direction 
of transmission of the light; but what is the ultimate 
nature of that disturbance we have no idea from the stand- 
point of the science of light. Is it not infinitely probable 
that the waves of light are none other than the electrical 
waves which we know must exist, and must be propa- 
gated with the observed velocity of light? And, mark, 
this theory demands no ether: it merely identifies the 
phenomenon of light with known phenomena of electri- 
city and magnetism; it demands no knowledge of the 
fundamental nature of these phenomena, it demands only 
a knowledge of their laws, Surely Maxwell’s generaliea- 
tion is similar both in kind and in magnitude with the 





discovery of universal gravitation. Newton showed that 
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the force which caused any body—an apple, if you like— 
to fall on our earth wa; the same as the force which kept 
the planets in their courses, He gave no theory of how 
that force was transmitted, nor of what, in its inmost 
nature, it was. He merely identified the two forces as 
one. So now Maxwell’s theory may be shorn of all refer- 
ence to an ether; it identifies as one the forces whereby 
light is transmitted and the forces with which we are 
familiar in our dynamo machines, and shows that they 
are measurably the same. It does not pretend to say 
what electricity and magnetism are, or what, if any, is 
the medium whereby the disturbances on which both 
depend are transmitted. Whether the postulate of an 
all-pervading ether be, or be not, a metaphysical necessity, 
surely ib is well for the practical man and the physicist to 
leave the question to the metaphysician. My point, how- 
ever, is that the hypothesis of two electric fluids and the 
ethereal theory of light have rather delayed than acce- 
lerated the acceptance of a great generalisation. Let us 
now return to elementary matters. 

I have just stated that the capacity of two large plates 
near and parallel to each other varies as their area, and 
inversely as their distance. In what units are we to 
measure capacity? If we have already chosen a unit of 
resistance, a unit of capacity must follow from that 
through the units of potential and current. It would be 
the capacity of that condenser which, if brought to unit 
difference of potential, would discharge a galvanic current 
whose time integral was unit current for unit time. It 
would be quite natural to define as a unit of resistance 
the resistance between opposite faces of a cube of a defined 
substance at a defined temperature, in which case the 
dimensions of resistance would be the reciprocal of a 
length. Or, again, we might lay by a piece of wire and 
carefully preserve it, and say, let that be our unit of 
resistance. Then resistance would have no dimensions in 
terms of mass, length, and time—it would be a funda- 
mental unit. In either case we should introduce physical 
constants into our formule for electrostatic and electro- 
magnetic phenomena, depending in the one case on the 
physical properties of the substance chosen, in the other 
on its actual dimensions. If the history of electrical 
discovery had followed the course adopted in this dis- 
course, and it had become necessary to fix upon a unit of 
capacity at the point we have now reached, it would have 
been very natural to have taken the capacity per square 
centimetre of two plates at unit distance, the insulating 
medium being vacuum. We shall see shortly what is the 
actual electrostatic unit which has been chosen, but the 
fact is there is nothing specially natural, nothing specially 
absolute in the choice. 

It is a matter of very great interest to know the capa- 
cities of condensers of various forms. Let us take, for 
example, the case of a sphere inclosed concentrically 
within another sphere. If 7), v2 be the radii of the two 
spheres, the result is that the capacity varies as "1 72 

% = 33 
if r. be very ge in comparison with 7), the capacity 
varies as 7}. The electrostatic unit of capacity ordinarily 
adopted as absolute is the capacity of a sphere of unit 
radius inclosed concentrically in a very great sphere, with 
vacuum as insulator. From this, remembering that the 
product of a difference of potential and a galvanic current 
shall be power in ordinary mechanical units, all other 
units will follow. Thus time integral of current divided 
by difference of potential or capacity is a line; therefore 
conductivity is a velocity, and resistance the reciprocal 
of a velocity. Difference of potential multiplied by 
current is power, and has dimensions M L2/T*, but 
potential divided by current has dimensions T/L ; there- 
fore current squared has dimensions M L°/T*, and current 
M?} L!/T?, and so on. 

Again, the capacity of two plates, area A, distance «, 
can be deduced from that of two concentric spheres at a 
small distance apart: it is A/4 7 «x in these units. 

We may now prove that mechanical forces must exist 
between the plates of acharged condenser. Lot a con- 
denser be formed of two parallel plates of area A at a 
distance x from each other, the distance x being capable 
of variation ; let the condenser be charged to a given dif- 
ference of potential, and then insulated, and the position 
of the plates in relation to each other varied. If the 
condenser be then discharged, itis found, first of all, that 
the total discharge is the same, however the position of 
the plates be varied. Suppose now that the condenser 
be charged to a difference of potential E, and a quantity, 
or time integral, of current Q, the work done in so 
charging the condenser will be 4 E Q. Let now the con- 
denser be insulated, and the distance ot the plates increased 
tox + 6x: the capacity of the condenser will be diminished 
in the ratiox/(x + 65x); and, therefore, since the quantity re- 
mains the same, the difference of potential will have in- 
creased to E(x + 6 )/x. Now discharge the condenser. The 
work done by the discharge will be 4 E Q («+6 x)/x, or 
an amountof work 4 E Q 6 «/# greater than was done in 
charging the condenser. This work must come from 
somewhere, The only way in which it can be introduced 
is by the work done in separating the plates from each 
other. To increase the distance between the two plates 
by an amount 6 « therefore requires that we shall do 
mechanical work 4 EQ 62/x upon the plates. This 
mechanical work is done through a distance 6 «, therefore 
a force must bs exerted in separating equal to 4 E Q/a; 
hence it follows, as a matter of necessary consequence 
from the laws of the capacity of conducting surfaces in 
the presence of each other, that those surfaces shall when 
charged act mechanically upon each other; and the 
amount of mechanical force is determined. 


Now E er is equal to Q, hence the force between 
Te 


the plates is 2 a Let us now suppose that matter is 


laid upon each plate of density 2, and that the matter 


on one plate attracts that on the other plate with a force 
varying as the inverse square of the distance: the re- 
sultant attractive force between the plates is exactly 


27Q ; hence we should accurately express the facts of 


attraction of two plates if we said there is on each plate 
a charge of electric substance, and every particle of sub- 
stance on the one plate attracts every particle on the 
other with a force varying inversely as the square of the 
distance. But that the facts can be so expressed is no 
evidence that any such electric substance exists. 

I do not propose to touch on electro-magnetic and mag- 
netic phenomena ; I would only point out this: Just as 
electrostatics has been based on action at a distance be- 
tween hypothetical electric fluids, so magnetism has been 
based on the action at a distance of hypothetical magnetic 
fluids. There can be no doubt that the science could be 
easily rearranged, and that the phenomena of electro- 
| magnetism could be made fundamental, and that the facts 
| concerning permanent magnets could be made subsidiary 
thereto, exactly as we have deduced this evening the 
facts of electric attraction from the phenomena of current 
electricity. I believe that in the future this is the way 
the science must be arranged for practical men. They 
are but little concerned with the attractions between 
charged spheres and the like, and very much concerned 
with the laws of currents and differences of potential and 
capacities. The theory of permanent magnets has for the 
modern electrical engineer only a general interest, but 
the laws of magnetic circuits and induction therein are all- 
important. It would seem that the subject needs re- 
arranging, and that that which is most important should 
| be put most prominently forward. I even venture to 
| think that this would be no loss to pure science; we 
| should see with increased clearness how little we know 

what electrical phenomena really are, and how much we 
know of how electrical laws work. We should see how 
| much there is that is arbitrary and conventional, and by no 
means absolute, in the system of units we have adopted. 
The science of electricity is so essential to the practical 
electrical engineer that it should be arranged so that he 
can learn in logical order what he most wants to know. 
| In what I have briefly indicated there will be something 
which is trite to all, and something perhaps not easy to 
comprehend when stated too shortly. My aim has been 
rather to excite in your minds discontent with the way in 
which the science of electricity is usually arranged, in 
the hope that such discontent may take an articulate 
form, and become a demand for something more con- 
| venient for your particular purpose. When the demand 
| becomes clear it will not be long before it is supplied.* 
| 











TWO IRISH RAILWAY ACCIDENTS. 

MaJor MarinpDINn has recently reported on two acci- 
dents which occurred on the Belfast and County Down 
Railway, one on November 29, at Neills Hill station, and 
the other on December 5, at Ballynahinch Junction. 

In the earlier case a passenger train from Donaghadee 
overran the home signal and collided with some sand 
wagons which were standing on the main line some 196 
yards away. The engine and tender of the passenger 
train were derailed, and several passengers complained of 
injury, but none of them were ¢eriously hurt. 

The siding points are worked by an Annett’s key, and 
there is no doubt that not only were the signal levers all 
duly ‘‘on,” but also that the home signal was at danger, 
too, and there is every reason to believe that the distant 
signal was also standing ‘‘on,” though this the driver of 
the passenger train denies. Under the circumstances, 
the Government Inspector lays the responsibility for this 
accident on the driver of the train, and he strongly urges 
the railway company to adopt the ‘Section clear, but 
station or junction blocked ” bell signal, for use in such 
cases as the present, and also thinks that it would be 
better to always place a light on wagons standing on the 
main line, even when they are being shunted under the 
cover of the fixed signals as in the present instance. As 
the driver says he saw a white light in the distant signal, 
Major Marindin thinks that it might have been possible 
that the driver just looked up and saw this light between 
the lamp and the spectacle, and if eo this shows the desira- 
bility, as he pointed out, of adopting a green light for 
‘* All right,” as has now been done on most lines in Great 
Britain. It is certainly high time that a white light 
should always ba looked upon as a danger signal, and 
we hope that all companies who have not yet made the 
change will do so as soon as possible. 

In the second case the driver of a mixed train (with the 
goods wagons in front) set back his train in order to 
enable him to start out of Ballynahinch Junction station, 
and while doing so a screw coupling between two of the 
wagons broke at a defective weld, and the two passenger 
carriages and the three rear wagons ran back down a 
gradient of 1 in 100, and struck a wagon full of clay 
standing at the buffer-stops. The guard was on the 
platform waiting to jump into his van when it came 
abreast of him, and so when the train parted he was too 
far off to get into the van and apply the brake. Major 
Marindin, therefore, lays the responsibility for the acci- 





* I am informed by Professor S. P. Thompson that he 
has for some time past in his lectures begun the subject 
of electricity with the consideration of currents. My 
attention has also been called to Professor Ayrton’s excel- 
lent book on “ Practical Electricity,” with the contents of 
which I ought to have been, but was not acquainted, in 
which a similar arrangement of the subject was adopted 
no less than nine years ago. 








dent on his shoulders, and furthermore recommends that 
where a driver finds it necessary to set back in order to 
start his train, strict instructions should be issued that he 
is to be careful not to seb back beyond the commence- 
ment of the falling gradient at the rear of this station. 

The carriages were fitted with the automatic vacuum 
brake, and in June, 1894, on the railway company giving 
an undertaking under their seal that all wagons on mixed 
trains should be fitted with continuous brake-pipes, spring 
buffers, and screw couplings, permission was given them 
to marshal the goods wagons in front, contrary to the 
usual requirements of the Board of Trade, but the Inspect- 
ing Officer states that the inquiry has elicited the fact 
that the company ‘‘are not only ignoring the order in 
regard to the proportion of brake-vans in their mixed 
trains, but are deliberately acting in direct contravention 
of their undertaking,” to which he adds: 

‘This is a matter deserving the Board’s serious atten- 
tion, for although such undertakings, the acceptance of 
which enables the Board at times to make certain valu- 
able concessions to railway companies, are, to the best of 
my belief, honestly acted up to as a rule, it becomes a 
question, in view of this case, how far they should be 
accepted in the future.” 

If the Board of Trade naturally: hesitate before using 
the penal powers which they undoubtedly possess to 
meet such cases, it is to be hoped that other railway com- 
panies who honourably strive to carry out their obliga- 
tions will do their best to bring their erring brethren to 
see the heinousness of their offence. As we pointed out 
when dealing with the accident of January 8, 1895, near 
Sandown, Isle of Wight (see vol. lix., page 416), we 
consider that allowing a railway, or for the matter of that 
any public, company to break its faith with impunity is, 
to say the least of it, damaging to ths prestige of tha 
Board of Trade, and a direct incentive to further breaches 
on the part of that or any other companies. 





CHECKING ENGINEERING 
CALCULATIONS.* 
By Mr. A. HANSSEN. 

CaLcuLATIONS of various kinds form an important part 
of the work of civil and mechanical engineers. These 
calculations may have for their object to determine the 
proportions and dimensions of structures and machinery ; 
the power required for performing mechanical work ; the 
proper size of channels or pipes for conveying fluids from 
place to place; the velocity of flow in such channels, and 
so on. hom are also the somewhat tedious, but, never- 
theless, important calculations for finding the volume or 
weight of structures, machinery, buildings, earthwork, 
&c., known as “‘ getting out quantities,” and last, but not 
least, the calculations necessary for estimating the cost of 
engineering work. 

All engineering calculations are based upon previous 
experiments and experience, made either in our own 
practice, or by other engineers or men of science. When 
certain facts have been established it is possible to apply 
them to other similar cases, but engineering problems are 
generally so complicated that the unaided human reason 
is apt to arrive at erroneous conclusions even when deal- 
ing with facts. A knowledge of mathematics is, there- 
fore, of great importance as an aid to reason, and it is 
often of great assistance in reducing the work of the sub- 
sequent arithmetical calculations. 

Engineers are not generally called upon to deduce their 
own formule, as text-books containing simple and reliable 
formule by eminent specialists are easily obtainable on 
almost any subject, but an engineer engaged in designing 
important work should know sufficient of mathematics 
to be able to follow the deduction of the formula he 
employs, and, if necessary, to alter it to suit the particular 
case he is dealing with. 

Nothing throws more discredit on scientific engineering 
than the reckless manner young engineers fresh from 
college often apply complicated formule to cases that 
only have got the most remote connection with them, and 
then present the result worked out to three or four deci- 
mals, so manifestly absurd that any practical man can see 
at once it must be wrong. 

The first step in engineering calculations is, therefore, 
tobe sure of having a correct base to work from. The 
best autborities should be consulted ; if several formule 
are given, their results should be compared with one 
another, and, if possible, with actual work of a similar 
kind that has stood the test of time. Where it is neces- 
sary to modify known formule, or to work out new ones, 
the greatest care should be taken to make sure that the 
new formule are correct. When the unknown quantity 
or quantities are found, they should be inserted into the 
original equation, and the result worked out in figures 
so as to show that the symbols have been manipulated 
—— 

To calculate from insufficient or erroneous data is, of 
course, worse than useless. No calculated result can be 
more correct than the formula it is calculated from, and 
it is, therefore, better to dispense with all calculations 
than to waste time in calculating a result which is no 
better than guesswork, Even engineers of good standing 
are often incredibly careless in this respect, The author 
had some years ago to go through an engineering report 
on a sewerage scheme for a town in South America. ‘he 
quantity of sewage to be lifted and the height of the lift 
were given, and a simple calculation showed that about 
10 indicated horse-power would be required, but the 
report only specified a 2 horse-power gas engine. When 
this was pointed out to the author of the report, he ac- 
mitted that he was wrong, but said that as a certain town 
in England with 50,000 inhabitants only used 20 horse- 


* Paper read before the Civil and Mechanical Engineers’ 
Society. 
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wer for pumping their sewage, he thought he would | ‘mmense length it represents. 
_ on the safe side by specifying 2 horse-power for this | plicable for extracting roots, 


place that had only about 4000 inhabitants ! 

The engineer had selected an English town for com- 
parison where the quantity of sewage per inhabitant and 
the height to which it had to be lifted was about the same 
as in his own case, but had overlooked the fact that in the 
English town a large portion of the sewage came from 
high ground and went to the outfall without being pumped 
at all. Formule from engineering text-books have fre- 
quently, within the author’s own experience, been used 
with similar disregard to the actual conditions of the case 
in hand. 

Having, however, established a reliable basis to calculate 
from, the first and most obvious check on the correctness 
of the result is comparison with similar calculations 
made previously. It is, therefore, of great importance 
to keep a record of all calculations made, and to keep it 
in such a manner that it can be easily referred to again. 
The author has for many years been in the habit of 
writing all calculations and all data and particulars, 
together with the date and place where the works were 
carried out or proposed, in an octavo notebook. Such books 
can be easily carried in the pocket, and all particulars 
obtained outside the office, together with sketches and 
measurements, can be at once put down in the book, and 
will then form a permanent record. The leaves of the 
book should be of smooth unglazed paper, and a firm 
smooth black-lead pencil should be used for writing. All 
figures should be carefully put down with the proper 
arithmetical signs between them, and with sufficient 
verbal explanation to make the meaning of the figures 
plain at a future date, when the reasoning by which the 
result is now obtained may have been forgotten. It is 
not, however, necessary to put the actual working out of 
the calculations down in the book; it would only crowd it 
with a bewildering mass of figures without any value. 
As these notebooks multiply, and it is inconvenient to go 
through each one separately to find a calculation made 
some years ago, they should all be indexed in a common 
index book, where each calculation is put down in alpha- 
betical order in such a manner that it can be found at 
once when required. If, for instance, the calculation 
refers to a compound steam engine air compressor, with 
surface condenser and boilers, for Preston, it should be 
found in the index book under the letter ‘‘ P” as Preston, 
air compressor, under the letter ‘‘ A” as air compressor 
for Preston, under the letter ‘‘B” as boilers (Lanca- 
shire) for Preston, so that each part may bs referred to 
when required without straining the memory. 

To make mistakes is unfortunately inherent in human 
nature, and few persons are able to perform complicated 
arithmetical calculations without making occasional mis- 
takes. As it is of the greatest importance that engineer- 
ing calculations should be absolutely reliable, they should 
either be performed by two independent operators, and 
continued till they agree, or, if this cannot be done, they 
should be performed by two independent methods, such, 
for instance, as first being performed by ordinary arith 
metic, aided by logarithms and tables, and then checked 
by some instrument that performs the calculations in a 
mechanical manner, and is not subject to the same kind 
of errors that the arithmetical operation is, such as slide 
rules, arithmometers, planimeters, &c. 

The author has, during the last 15 years, used Gravet’s 
slide rule for checking calculations, and considers it by 
far the most convenient, reliable, and universally applic- 
able instrument devised for the purpose. This instru- 
ment has been so often described that it is not necessary 
to give any further description of it, but only to state that 
nearly all the usual engineering calculations can be per- 
formed on it with great rapidity, almost without any 
mental effort, and with sufficient exactness for most pur- 
poses. That is, on a 35-centimetre (14-in.) slide rule, 
results up to 400 may be relied on as correct up to the last 
figure, when the lower scale is used. In results up to 
4000 the last figure would be uncertain to the extent of 
8or4 units. On a 50-centimetre (18-in.) slide rule these 
limits are extended to 6000. Gravet’s slide rule has three 
complete scales, the lower one as long as the two upper 
ones. Multiplication and division can be performed on 
either of the three, the lower one being the most accurate, 
the two upper ones being less accurate, but more quickly 
worked, especially for rule-of-three problems, which can 
be solved in a single setting of the scale. By using the 
so-called sliding index in connection with the three scales, 
the square or square root of any number multiplied by 
any other number, can be found in a single setting. In 
the same manner, cubes and cube roots, fourth roots and 
fourth powers can be found in a single setting. The back 
of the sliding scale contains scales by which problems in 
trigonometry can be solved without consulting printed 
tables. 

It is, as arule, most convenient to make all calculations 
on the slide rule first, and afterwards to check them by 
arithmetic or in any other convenient manner. The 
result is found rapidly, and even f it only approximates, 
it will always be near enough to show whether it is prac- 
ticable, or whether the conditions must be modified. 
This saves a great deal of time, as calculations often have 
to be made several times over in order to get the best and 
most economical result. It is then only necessary to check 
the final results, 

In large offices where quantities, as a rule, are taken 
out by junior assistants, it is most satisfactory for the 
chief of the office to be able to satisfy himself that no 
serious errors have been committed. This can easily be 


done when all measurements are written down in such a 
mapner that they can be readily identified, and the | 
results can then be worked out rapidly by means of the 
slide rule. 

Fuller’s slide rule gives more exact results than 
Gravet’s, but the exactness is not in proportion to the 








It is not so readily ap- 
and squaring or cubing 
numbers, and the time taken in working it is much longer 
than for Gravet’s slide rule. 

Very much the same thing may be said of arithmo- 
meters, except that they are extremely exact, and are 
exceedingly useful where large numbers are required to 
be correct to the last unit. 

For computing areas of irregular shape, Amsler’s plani- 
meter is very rapid and reliable. To get the best results 
with this instrument, it should work on a dull, smooth, 
and level surface ; the slanting tables often used in draw- 
ing offices have a disturbing influence on the result. The 
same is the case with the glazed surface of tracing cloth 
or glazed paper, as such surfaces do not give sufficient 
grip for the measuring wheel to make it work properly. 
The instrument itself should be checked occasionally by 
guiding the pointer over the perimeter of a regular figure, 
of which the area is exactly known. The late Mr. Willans 
mentions in his well-known paper on ‘‘ Non-condensing 
Steam Engine Trials,” that he checked his planimeter by 
running it round a square scored on a sheet of copper by 
the machine used for the sheet lines of the Ordnance 
maps. 

When the instrument is in a good condition and care- 
fully worked, the error in measuring is very small, and 
occurs principally in the difficulty in guiding the pointer 
exactly over the perimeter of the figure. The computa- 
tion is, however, much more exact than any arithmetical 
method, and the best check is, therefore, to go several 
times over each area, and when the results agree within 1 
or 0.5 per cent., to take the mean of them. 

Most engineers, sooner or later, adopt some speciality, 
and have certain calculations recurring again and again. 
In such cases, it saves time to work out the results, once 
for all, in the form of a Table, letting the tabulated figures 
represent the results of an equation, where one Of the 
factors changes in regular arithmetical progression, in- 
creasing or decreasing by equal increments. In such 
Tables, the results always follow a regular progression, 
and when plotted on a sheet of paper the results will 
form some kind of curve or a straight line. All such 
Tables can be checked most accurately in a very simple 
manner, namely, by subtracting each of the calculated 
results from the one next to it. This forms a new column 
of figures, which are generally designated by the Greek 
letter A. If the results are found from a simple equation, 
no matter how many factors the equation may contain, 
A Will always be a constant quantity. In quadratic and 
cubic equations, A will be variable, and may be designated 
A,, and the differences, A,, should be found by again 
subtracting each of the figures under 4, from the follow- 


ing. 





a b. c d 2 fi lg 
Horse- 
: 2 Horse-Power : 
Fen a, Required to | Differ- | Differ- pct 
“ Compress ence. | ence. | “Uulred to 
Amo. | 1Cubic Foot | A, | da |, Gone rent| 41) 42 
sphere. of Free Air : 2 il Cubic Foot 
P,-Po er Minute. of Free Air 
= * per Minute. 
Ib. 
50 0.10247 0.10247 
555 | 555 
55 0.10802 34 0.1¢802 34 
521 521 
60 0.11323 80 | 0.11323 30 
491 | 491 
65 0.11814 28 0.11€14 28 
| 463 463 
70 0.12277 23 =| 0.12277 21 
| 440 442) / 
76 012717 22 0 12719 24} 
418 416, \ 
80 | 0 13135 20 013135 | 18) 
398 398 
85 | 0.13533 17 0.13533 17 
381 381 
90 | 0.13914 16 0.13914 16 
365 365 
95 | 0.44279 0.14279 


When the increments in the variable factor are com- 
paratively large, a third column A; may be formed by 
subtracting the figures under A, from one another, but 
generally the tirst and second columns of differences are 
sufficient to check any Table to the last decimal. In a 
Table of areas of a circle or any other regular polygon, 
calculated from an equation of the form: 


a=m x z', 
then A, will bea constant quantity ; if the results are cal- 
culated from a formula like 

a=m xX 2, 
then A, will be a constant quantity, x being in both cases 
the variable factor, m a constant, and a the tabulated 
result. For formule involving roots or fractional indices, 
the differences do not become constant quantities, but 
their progression is always so regular when the results are 
correct, that a slight error in the last figure produces a 
considerable irregularity in them. An error in the main 
column affects two of the results under A), three of the 
results under A., and four of the results under A,. It is, 
therefore, very easy to see that there is a mistake, and 
errors are easily localised and corrected, by going over the 
calculations again. 

The above is a portion of a Table calculated from the 


formula: 
> 0. 
0.641454 Vy [6 ) ia |F« 


giving the horse-power in an air-compressing cylinder 








required for compressing air from the pressure P, to Pi 
in pounds per square inch, when V, is 1 cubic foot of free 
air at the pressure Py), which in this case is taken as 
14.7 lb, per square inch above absolute vacuum. The 
compression is performed in two stages with inter- 
mediate cooling of the air. The first three columns give 
the actual and correct results; the last three columns 
show the effect of an error of 0.00002 horge-power in one 
of the tabulated results : 

A comparison between column d and column g shows 
at a glance how very perceptibly A, is altered by a com- 
paratively slight error in the calculated result. 

It is, therefore, possible to check any Table by simple 


| subtraction, as it is not likely that all the results should 


be wrong if they are calculated independently of one 
another. It often happens that engineering Tables pub- 
lished by authors whose name is not a guarantee for ac- 
curacy may be used with advantage. In such cases it is 
easy to calculate afew of the results independently, and 
to check the rest by taking the differences in the manner 
described above. Such Tables often contain most serious 
errors, and it is always best not to trust to good luck when 
money, reputation, and even human lives may depend 
upon the accuracy of an engineering calculation. 





Coat In THE East Mipranps.—In connection with 
the new Bentinck Colliery at Kirkby-in-Ashfield, No. 1 
shaft has now been sunk a distance of about 379 yards on 
to a bed of soft coal, and in No. 2 shaft a depth of nearly 
420 yards has been attained, ib being estimated that a 
further 80 yards must still be excavated before the black 
shale is reached. In No. 3 the depth is about 460 yards, 
and the low main is expected to be reached any day. In 
No. 2 a permanent engine has been put down. At No.1 
compressed air drills are being introduced, so that the 
heading may be worked. Before many months have 
elapsed the pits are expected to be in working order.—The 
Duke and Duchess of Portland, accompanied by Lady 
Ottoline Bentinck and Mr. Herkomer, R.A., visited the 
extensive collieries of the Bolsover Colliery Company on 
Monday. The visitors descended the mine with Mr. 
Hufton, the general manager, and they were afterwards 
escorted by him over the surface works. They aleo in- 
spected the winding engines and machinery, the screen- 
ing arrangements, &c. 





THE TRANSVAAL.—The area of the Transvaal is 114,201 
square miles, and it contains a population of 550,000, of 
whom about 250,000 are whites. The principal produc- 
tions of the Transvaal are gold, diamonds, iron, lead, 
argentiferous copper, coal, wool, hides, and the hair of the 
Angora goat. Coffee, sugar-cane, cotton, tobacco, cereals, 
and nearly all the products and fruits of Europe are found 
abundantly in the north. The value of the gold pro- 
duction of the Transvaal during the last nine years has 
been as follows: 1888, 1,077,600/.; 1889, 1,636,800/. ; 
1890, 1,950,0002.; 1891, 3,117,2407.; 1892, 4,810,800U. ; 
1893, 6,022,680/. ; 1894, 8,453,7600. ; snd 1895, 8,825,8407. 
The principal towns of the Transvaal are Pretoria, the 
capital, with 12,000 inhabitants; Johannesburg, in the 
centre of the Witwatersrandt gold district, with 70,000 
inhabitants; Barberton, with 10,000 inhabitants; Pot- 
chefstroom, Heidelberg, Klerksdorp, Komati, Krugers- 
dorp, Leydenburg, Leysdorp, Litchenburg, Malmani, 
Marico, Utrecht, &c. The names of these towns sufti- 
ciently indicate their Dutch origin. Several railways, 
starting from Capetown, Port Elizabeth, Port’ Alfred, 
East London, Natal, and Delagoa Bay, ceutre at Pretoria. 


ee 


Conco Raitway.—The amount of capital expended 
upon the construction of the Congo Railway had been 
carried at the close of June, 1895, to 809,205/., as com- 
pared with 633,371/. at the close of June, 1894. It follows 
that the additional expenditure upon construction in 1894-5 
was 175,834/. The amount expended for stores to the 
close of June, 1895, was 63,3887. Surveys of the route to 
be followed by the line have now been made for a distance 
of 134 miles ; they might have been carried farther, but 
the council of administration concluded that sufficient 
had been done in determining the route, and that the com- 
pany would do well to concentrate its energies upon the 
actual work of construction. The earthworks have now 
been finished for a distance of 96} miles, while they have 
been undertaken as faras Kimpessé. It will be seen that 
the earthworks are only some 38 miles behind the surveys ; 
and as the country is not a difficult one, it is expected 
that construction will be continued with a rapidity at 
least equal to that attained during the last few months. 
As the surveys may be considered to be now only about a 
year in advance of construction, the council of administra- 
tion will probably resume them shortly. No part of the 
country traversed by the line between Kimpersé and 
Stanley Pool presents any serious difficulties, The pass- 
age of the Inkissi involves, however, a bridge about 330 ft. 
in length. The route originally mapped out for the line 
by the Congo Company for the Promotion of Commerce 
and Industry is still being generally followed. It is satis- 
factory tonote that the cost of constructing the 26} miles 
of line built in 1894 5 was less than that attending the 
construction of the 21} miles built in 1893-4. The ex- 
penditure made for rolling stock at the close of June, 
1895, was 55,039/., as compared with 34,3017. at the close 
of June, 1894, At the close of June, 1895, the company 
owned 19 Iecomotives, 5 passenger carriages, 4 vans, and 
76 trucks, besides 27 ballast wagons. Traffic has been 
commenced upon the completed sections of the line. The 
revenue collected has been trifling at present, but it is now 
increasing. The receipts for the 12 months ending June 30, 
1895, were 64651. ; in July, 1895, they were 2819/.; in 
August, 1895, 2855/.; in September, 1695, 2939/.; and in 
October, 1895, 3755/, 
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ELECTRICAL APPARATUS. 


1477. H. Bevis and J. Binswanger, L 
Feeding Mechanism for Electric Arc Lamps. 
[3 Figs.] January 22, 1895.—In carrying this invention into effect 
a frame is provided, the longitudinal member of which is a round 
or polygonal rod A carrying a bracket B, B! at each extremity, 
in which a spindle C may revolve parallel to the rod. The spindle 
C is provided with a right and left handed screw thread, engaging 
with nuts D, Dl. Each nut D, D'is attached toa sliding carrisge 
E, E! which freely moves upon the longitudinal rod A, this latter 
acting as a guide-bar. Carbon-holders F, F) are attached to the 
sliding carriages E, E', and one or both are insulated therefrom, 
terminals G, GI] being attached in such a manner as to project 








between the screw spindle C and the guide-rod A. One of the 
carbon-holders, preferably the lower, F!, is mounted upon the 
carriage E' by means of a pivot a, so as to admit of its being 
turned back, thus parting the carbon points H, H' (when there are 
in position) in an angular direction, as shown in Fig. 3. This 
admits of the holder F' striking the arc upon recoil when turned 
back and released, the recoil being effected by means of a spiral 
spring b (Fig. 2) maintained in tension whih holds the carbon- 
holder F! in its norm4l position. A socket I with a binding screw 
c is fixed to or forms the base of the frame. The length of the 
arc isregulated by the handwheel W operating the screw spindle C. 
(Accepted December 11, 1895). 


2343, A. E. Pope, London. (F. R. Pop’, Venloo, Holland.) 
Electric Incandescent Lamps. [4 Fis.) February 2, 
1895.—In these improved lamps A is the lamp body, B filament, 
C an annular L-flange fixed to the lamp in its manufacture. This 
flange is bent out of shape in a screw form at two different points, 
only one of which is shown at D; the other is at an angle thereto 
corresponding to the angle that two pressed-out projections G 
make with each other. E, E are two slots in the flange correspond- 
ing in position and size to the two pins G. F is the cap almost 
similar in all respects to the existing ones, but having an enlarged 
mouth to admit the flange C. G, G are two inwardly projecting 





pins formed by pressing inward the substance of the cap. H isa 
soldering hole. I, I are the ordinary pins used for connecting the 
cap to the socket. The lamp, with its flange C rigidly attached 
thereto, is placed in the cap F, and the cap is screwed round until 
the two projections G, G, which have previously entered the 
slots E, come against the bent-up portion D D! of the flange C, 
and wedge themselves tight against the same. A little solder 
is then dropped into the hole H, and, uniting with the flange C 
and the cap, holds the latter perfectly firm in place. By melting 
the solder with a hot iron the cap can be immediately unscrewed. 
(Accepted December 11, 1895), 


MILLING AND SEPARATING MACHINERY. 


1935. J. Barron and S. K. Green, Leeds. Machinery 
for Drying or Conditioning Grain. [4 Figs.) January 
23, 1895.—According to this invention, there are provided two 
slopes A, A, which are pivoted at B, B, at the upper part of the 
machine, and which converge in euch & manner as to form a 
hopper for the reception of the grain. OC, C are two perforated 
walls, the inner sides of which inclose the chamber D, pro- 
vided with an inverted V-shaped roof which diverts the feed 
from the hopper to the interior of the two perforated walls. E is 
a dividing board; F, F are outlet doors which are fulcrumed at 
G, G, and are provided with upper portions H, H, which receive 
a portion of the weight of the material in the machine. J, J are 
arms which are attached at one of their ends to the doors F, F. 
The free ends of the said arms connect with a rod K running up 
through the centre of the machine. The upper end of the rod K 
is connected to links L, L, which are attached at their oppoeite 
ends to the slopes A, A forming the hopper. The movement of 
the slopes A, A regulates the position of the doors F, F at the 
outlet end of the machine. M is a spring which tends to lift the 
rod K, the pressure of the spring M being borne by a cross-beam 


ing screw P, situated at the re of the rod K. Risa casing for 
preventing the grain from coming into contact with the arms J 
and their working parts, and T are the sideplates of the machine. 
As the material is fed into the a. the slopes A, A of same 
are pressed apart in proportion to the amount of the feed, and 
the movement of the slopes is immediately transmitted to the 
doors F, F by means of the links L, red K, and arms J. Should 
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the feed increase, the doora F, F are opened in the required pro- 
portion, and the said doors are closed to the required degree 
should the feed diminish, thereby regulating the passage of the 
material through the machine in a regular and efficient manner. 
The portions H of the doors F receive a portion of the weight of 
the material, thus balancing the said doors and allowing them to 
work with ease. (Accepted December 4, 1895). 


PUMPS. 


1235. J. Gwynne, London. Fumping Apparatus. 
(2 figs.) January 18, 1895.—This invention has reterence to 
improved pumping apparatus adapted for use when pumping, 
froma tank or vessel to a higher level, liquid containing matters 
which are liable, when the pumps are not at work, to deposit and 
clog the apparatus, as, for instance, is the case with apparatus 
employed to pump tailings. The tailings are received, intermit- 
tently, ina tank A having an inclined bottom ; with the lower 
part of this tank there communicates the suction pipe Bota 
centrifugal pump C, the interior of which is provided with a chilled 
iron lining to resist the wearing action of the tailings. From the 
delivery pipe D of the pump there is a branch return pipe E to 
the interior of the tank A. In this return pipe E isa valve F, 
the spindle f of which is fitted with a weighted lever G, connected 
by a chain H to one arm K of a lever pivoted at K!, and to whose 
other arm K2 is connected the upper end of arod L. A float M 
located in the tank is free to move up and down upon the rod L 
within limits determined by a collar. The lower end of the rod L 
is moored to the bottom of the tank by a chain N. The chain H is 
also connected to the lever arm O of a valve P that controls the 
supply of steam to the engine which drives the centrifugal 
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pump. In the example shown, the connection is effected in- 
directly by connecting the lever arm O to the lever G by means of 
a connecting-rod R, whose length is adjustable by turning a 
screwed collar R!, which connects the screw-threaded ends of two 
separate lengths of rod forming the complete rod R. When 
there is an ample supply of liquidin the tank A, the float M will 
be retained at such a level that the valve F in the return pipe E 
wili be closed, and the valve P, which supplies steam to the 
engine, will be full open. But if the level of the liquid in the 
tank A descends to such an extent that only a small quantity is 
left therein, as, for example, if the liquid fails below the level S, 
then the valve Fin the return pipe E will be opened by the de- 
scending float M acting through its connections upon the lever G of 
the said valve, and simultaneously the steam supply valve P will be 
partially closed, thereby reducing the steam poi to the engine, 
and the pump C will be kept at work, but it will then deliver back 
into the tank A, This will continue, thus keeping any solid 
matters contained in the liquid in motion, until a further supply 
of liquid is received in the tank A, whereupon the float M will be 
thereby raised, the valve F closed, and the steam supply valve P 
further opened, and soon. (Accepted December 11, 1895). 


RAILWAYS AND TRAMWAYS. 


4051. A. Spencer, London. Vacuum Brake Ap- 
paratus suitable tor Railway Vehicles. [5 Figs.) 
February 25, 1895.—This invention of improvements in vacuum 
brake apparatus has reference to the vacuum chambers and 
elastic diaphragms used in such apparatus, and has for its object 
to obviate constant working and strain upon the diaphragms such 
as obtains with the elastic diaphragms heretofore usually employed 
in which the construction is such that the diaphragms are turned 
or bent inside out each time the brakes are put on and taken off. 
For this purpose the elastic diaphragm is constructed of two cen- 
trally perforated sheets A, A’, of elastic or flexible material such 
as india-rubber or leather, one of which A is secured at its outer 
periphery to a movable plate B arranged within the vacuum 
chamber C and fixed to a rod Dthat is connected with the brake 





N. The pressure of the spring M may be regulated by the adjust- 





block carrying appliances, The otber A! is secured at its outer 


periphery to a ring or perforated plate E fixed to the vacuum 
chamber C, or it may be to the chamber itself. The central 
portions of the two sheets A, A! are secured together between 
suitable washers or perforated plates F, F', F2. The arrangement 
is such that the diaphragm when expanded (Figs. 2 and 3) is of 
approximately double Y or angular shape in cross-section. 
Normally the diaphragm is in the collapsed condition, so that the 
plate B carried by the brake operating-rod and the elastic or 
flexible sheets A, Al are near together and to one end of their con- 
taining chamber (Fig. 1). Oa air being admitted so as to expand 
the diaphragm (Fige. 2 and 8), the brakes will be applied. Two or 
more such diaphragms may be connected together at their adja- 
































cent outer edges; the outer edges at the ends of the compound 
diaphragm thus formed being then connected to the aforesaid 
movable plate Band fixed ring or perforated plate E or part of 
the vacuum chamber. In the arrangement represented in Fig. 3, 
the vacuum chamber is made in three transverse parts C1, C2, C3, 
and is provided at each end with a single elastic diaphragm A, Al 
constructed as described. The outer end of each diaphragm is 
secured to a ring E fixed between the central and one of the end 
portions of the chamber. The inner end of each brake-operating 
rod D, D' is extended inward and supported in a bearing H carried 
by the central portion C2 of said chamber, which, as well as the 
end portions, is formed with a hole a for passage of air. (Ac- 
cepted December 4, 1895). 


19,815. C. M. White. London. (The St. Louis Brake 
Company, St. Louis, Mo., U S.A.) Electro-Magnetic Ap- 
paratus for Actuating Railway. Brakes and 
Switches. [6 Figs.) October 22, 1895.—1 represents a pair of 
car trucks supplied with the usual brake mechanism. 2 repre- 
sents an electro-magnet or solenoid cylinder, and 3 are cores 
fitting within the magnet and arranged a sufficlent distance 
apart, so that when they are in their outer or normal posi- 
tion there is a space 4 between the inner ends of the cores 
to give the necessary movement for applying the brakes. Each 
core is provided with a suitable means 5 for attachment to 
the brake levers 6. 7 represents a rheostat for controlling the 
flow of the electric current. The cylinder or magnet 2 is so 
wound as to cause the cores 3 to approach each other when the’ 
current is turned on. As the cores approach, their affinity for 
each other increases as they come close together, and the brakes 
are thus applied or the switch operated with great force, and with 
an equal force upon each brake, for the reason that the cores move 
to a point of equalisation within the cylinder or magnet. It is 
preferred to form the coves in sections, as shown in Figs. 2 and 3. 
These sections are represented by the numbers 8, 9, and 10, the - 
rods or connections 5 being made fast to the outer section 10 of 











eachcore. The sections of each core are connected together by 
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bolts 11, the bolts being tapped into one of the sections, and 
their heads fitting in sockets in the adjacent section ag shown. 
The headed ends of the bolts fit loosely in their sockets so as to 
permit of the sections closing up. 12 represents springs sur- 
rounding the rods 5 within the heads 13 of the epliader, and 
which serve to cushion the cores in their outward movement. In 
operation, the current being turned on, the sections of the cores 
will be drawn inwardly, and will be caused to close up as shown 
in Fig. 3. By making the cores sectional, the inner sections will 
be near the centre of the magnet before the current is turned on, 
and the outer sections are but a short distance therefrom, so 
that while the sections have individually but a short distance to 
travel, their closing up causes a considerable movement of the 
rods 5. Inthe construction shown in Figs. 4 and 5, and which is 
particularly adapted for moving railway switches, the sectional 
cores are shown arranged within separate cylinders or magnets 2, 
and the two cores are connected by a rod 14, having a rack 15 
engaging a pinion 16, having a crank and rod connection 17 with 
theswitch. In this arrangement there are also shown the springs 
12 and the heads 13; but instead of using a cylinder having an 





unobstructed central] opening, there is employed at the outer end 
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of each cylinder a fixed core 18, against which the sections of the 
movable cores close up alternately when the direction of the 
current is reversed. (Accepted December 4, 1895.) 


20,436. W. J. Taylor, Bound Brook, N.J., U.S.A. 
Car Wheels, and Mode of Producing the Same. 
[2 Figs.) October 29, 1895.—In the production of a wheel of this 
invention the ring, rim, or hoop to constitute the tread a is made of 
forged or rolled steel, and preferably of a composition or temper 
that will not flatten in service, and also that will give good resist- 
ance to wear, and the flange is made of cast iron as well as the 
body of the wheel, the flange being chilled in order to resist 
wear in use. The mode of making a car-wheel js as follows: 
A ring, hoop, or tyre of required dimensions and of substan- 
tially uniform thickness throughout, as illustrated in Fig. 1, or 
slightly thicker on the edge or side next the flange, as illu:- 
trated in Fig. 2, to constitute the tread of the wheel, is provided, 
and is heated to required temperature so as preferably to be 
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welded to molten cast-iron in order to form the body and flange 
of the wheel. This ring, hoop, or tyre @ is then introduced into 
a mould just before the metal to constitute the body and flange 
of the wheel is poured. The molten iron by such operation is 
fused or welded to the hot steel rim or tyre to form with the same 
one solid structure, while the flange of the wheel is chilled at the 
same time. a, in Fig. 1, is the tread represented as having a body 
of substantially uniform thickness throughout and welded to or 
otherwise established with the body b of the wheel. In Fig. 2 the 
tread is represented as having a tapered body established with the 
wheel by being preferably welded thereto. c is the flange of the 
wheel which is illustrated as being chilled, The chill is indicated 
by the heavy lines merging with the light lines of the flange in 
Fig. 1, and in Fig. 2 by wave lines or scrolls merging or meshing 
into the cross-hatching of the body of the flange of the wheel. (Ac- 
cepted December 4, 1895). 


SHIPS AND NAUTICAL APPLIANCES, 


1662. F.D. Taylor, Stourbridge, Worcester. Im- 
provements in Anchors. [12 Fiys.) January 24, 1895. 
According to one arrangement of carrying out this invention as 
illustrated by Figs. 1, 2, 3,4, and 5, the tripping head A of the 
anchor is secured to the shank thereof B by means of two angle 
cheeks C1, C2 which pass through a central hole a! in the head A 
from the underside thereof, one on either side of the shank B, to 
which latter the cheeks are jointed by the cross-pin D passing 
through the angle cheeks and through the shank B. The part d! 
of the pin D which fits in the shank B is by preference enlarged as 
shown so as to strengthen the same and form shoulders against the 
sides of the angle cheeks and thusprevent the pin D moving end- 
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wise. Toe cheeks project beyond the bottom of the tripping head 
A, and these projecting parts c’ are bent down and outwardly 
against the head A at about right angles to the part c2 of the 
cheeks through which the cross-pin D passes, so as to take a proper 
bearing against the underside of tae head A to which each cheek 
is secured by one or more rivets ¢ or screws or pins passing through 
the outwardly bent parts c' of the cheeks and through the head A. 
In a further modification shown by Fig. 6 the cheeks C!, C2 have 
lateral projections c°, cé on both sides, which serve to prevent the 
cheeks a drawn from the hole a' in the head A, and which 
also assist in keeping the cheeks C!, U2 at the proper distance 
apart. (Accepted December 4, 1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


18,591. E. Buchholtz, Warsaw, Russia. Portable 
Engine. (5 Figs.) October 4, 1695.--In this portable engine 
an upright boiler and a condenser ar> structurally contained 
within a water tank, so that the water therein takes up the sur- 
plus heat of the firebox and the surplus exhaust steam. The 
feed-water tank rests on the carriage frame, which bas two wheel 
axles. Twocylindrical shells 2 and 3 are riveted into the tank one 
behind the other, the large cylinder 2 being the boiler shell and 
the small cylinder 3 receiving the condenser and a fan. In front 
of the tank and upon the front axle a steam engine 4 is fixed, 
The lower firebrick-lined part of the boiler shell 2 forms the fire- 
box. The boiler proper arranged inside the upper part of the 
shell 2 consists of several concentric tube coils 8 and of a small 
cylinder 9 arranged inside of the coils. This cylinder serves both 
ag steam generator and steam collector. Within the small boiler 
9 there is another smaller cylinder 10 with very narrow ring 
space between the two. The feed water is supplied from below 


to the space between the boiler 9 and the ring 10 and to the coils 
8 through a pipe 12 which passes across through the shell 2 and 
communicates with the feed pump. The steam evolved in the 
coils enters a pipe 13 and then the central pipe 14, passing down 
the latter, and then by the lateral branch pipes 15 enters the 


narrow space between the cylinder 10 and the boiler 9, where it 
mixes with the steam evolved in said space, and passing upward, 
is dried by contact with the hot inner wall of the boiler 9, which 
on the outside is exposed to the heat of the firebox gases. The 
dry steam then passes down, directed by aring 11, into the inside 
of the cylinder 10, and thence through the upper pipe 16 provided 
with stop valve 17 and safety valve 18 into the steam engine 4. 
The boiler shell 2 containing the fireplace and the steam gene- 
rator terminates above in a head which carries the chimney. The 
exhaust steam goes off through the pipe 20, passing up through 
the water tank 1 and thence into the central pipe 21 of the con- 
denser, which latter consists of several tuperposed spiral tubes 22. 
The exhaust traverses the uppermost spiral from inside to out- 
tide, then the middle spiral from outside to inside, then down 





through the central pipe 21, and finally passes through the 
bottom spiral from inside to outside. During this passage the 
exhaust steam is condensed by an air current produced by the 
fan 23 at the bottom of the shell 3. The condensed water col- 
lects in the pipe 24, and is forced by a pump 28 (worked from 
a pulley 25) into the steam generator. The surplus exhaust 
steam flows off above the condenser by the bent pipe 26 into the 
water tank 1, where it comes in contact with the water, and is 
condensed. The fan 23 is driven by bevel wheel gearing and strap 
from the governor 27, which for this purpose is shaped like a 
strap pulley. The pump 28, which, along with the condensed 
water, also draws water from the tank 1, receives motion from 
the nave of the flywheel 29, (Accepted December 4, 1895). 


MISCELLANEODS. 


18,675. J. Bernays, London. A Liquid Meter 
Capable of Modification for Use as a Motor Engine 
‘or Pump. (7 Figs.) October 5, 1895.—Around a central space 
A, which is always charged with liquid supplied through an inlet 
B, are arranged four single-acting cylinders C,, Co, C;, C4, each 
fitted with a piston P,, Ps, P.,, Py. The two pistons P, and P, are 
rigidly connected together by a rod R!, and the pistons Py, P, are 
also rigidly connected together by arod R,. When the axes of the 
cylinders are all in one = as shown, the rods R,, Roare situated 
the one a little above, and the other a little below, the centres of 
the pistons which they connect, so that the one rod can pass 
across the other with sufficient interval between them to accom- 
modate aconnecting link L, the length of which from centre to 
centre of its eyes is equal to half the stroke of the pistons. This 
link is jointed to the two rode R;, Re by pins E,, E2 which are 
either fixed in the centres of the rods connecting the pistons as 
in E,, or may be made in one piece with the link L and rotate in 
an eye in the rod at E,. In the central space below the rods 
Rj, Ro is a circular valve V on a seating having a central dis- 
charge port D, and four ports F,, F,, F3, F, circularly arranged 
and leading respectively to the outer ends of the four cylinders 
C,, C., Cy, C, ; it will be seen that each of the ports F is 
situated in a line at right angles to the axis of the cylinder with 
which it communicates. Thus the ports F,, F’,, arein a line at 

















right angles to the axial line C, C,, and F., F, are in a line at 
right angles to the axial line C, C,. The two ends of the link L 
always travel in straight lines at right angles to each other, and 
its middle point 7 revolves in a circle. To a downward pro- 
longation of the spindle E is fixed an arm M having a pin m 
coinciding in position vertically with the middle point J of the 
link L. Consequently the pin m also revolves in a circle, and 
this pin, being engaged in a hole in the valve V, causes the centre 
of this valve to move in a circular path, so that the valve as it 
revolves successively uncovers for a time each of the ports F, ad- 
mitting fluid from A to each cylinder C in turn, and fora time 
covers the port, putting it into communication with the discharge 
port D. By arranging the ports F in the positions shown, the 
alternate uncovering and covering of each port in succession cor- 
respond respectively with the outstroke and the instroke of the 
piston of the cylinder with which that port communicates. Thus 
while fluid under sufficient pressure to overcome friction of the 
moving parts is supplied to the space A, the two pairs of pistons 
are caused to reciprocate, each receiving and discharging a 
quantity of fluid equal to the contents of the space traversed by 
the pistons. A counterG of any known kind worked by a spindle 
such as g passing through packing from the space A can 
record the number of strokes, thus registering the expenditure 
of fluid. (Accepted December 4, 1895). 


1957. W. M. Rockstroh, Plauen, Germany. 





Machines. [5 Figs.] January 28, 1895,—Tbis invention relates 





to a new method of inking the laying-on or forme-inking rollers of 
platen printing presses, according to which the rollers are inked 
whilst situated above the forme, and are also inked whilst below 
the forme, so that perfect inking of the forme is effected. A 
feed-roller b takes up ink from the ink-trough a and transfers it 
first to a small roller c, the axis of which is arranged in or approxi- 
mately in the same horizontal plane, and which in turn transfers 
it to a distributing or working-up roller d arranged a little higher 
than the rollerc. By the roller d the ink is well distributed or 
worked up by means ofa counter-roller d' situated above and bear- 
ing upon the roller d, and is then transferred to a large transferring 
or inking roller e. The counter-roller d! also and at the same time 
transfers ink to a second distributing roller 7, which transfers the 
ink (well worked up by means of a pressure roller /! situated above 
and bearing on it) toa second transferring or inking roller 7 smaller 
than the roller ec. The smallinking roller g transfers its ink (when 
the roller frame or carriage is in the position shown in Fig. 1) to the 
upper two forme-inking rollers 1 and 2, whilst the large inking 
roller e transfers ink to the lower two forme-inking rollers 3 and 4. 
The forme-inking rollers 1, 2, 3, and 4 rest, in the usual manner, in 
spring bearings, 80 that when they run upon the inking rollers ¢ 
and g they are brought by the spring action into intimate contact 
with the same for the purpose of receiving ink therefrom. In the 
same manner during the to and fro movement of the roller frame 
or carriage, the spring action serves, as usual, to bring all or some 
of the rollers into intimate contact with the forme so as to ink the 
latter. Above the two lower forme-inking rollers 3 and 4, two 
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doctors 3* and 4* are mounted in spring bearings in such a manner 
that it is only when they are in their highest ition (shown in 
Fig. 1) that they come into intimate contact with the rollers 3 and 4 
and are impregnated with ink by the rotation thereby imparted to 
them. If now the roller frame or carriage (which is moved up and 
down as usual by means of rodsh and rocking arms i! for the 
purpose of inking the forme 0) be drawn downwards, the doctors 
3* and 4* will, in consequence of their limited inward movement, 
cease to be in contact with the forme-inking rollers 3 and 4, so that 
the doctors cannot then transfer the ink they have taken up to the 
forme-inking rollers. The forme-ioking rollers 3 and 4 now(Fig. 2) 
move over the forme o and ink the same, whilst the forme-inking 
rollers 1 and 2 are kept away from the type by a locking device, 
which may consist of a bolt capable of being adjusted by means 
of a lever and bearing with bevelled noses behind the spring 
bearings of the forme-inking rollers 1 and 2. When the roller 
frame or carriage is in its lowest position (Fig. 3),the forme-inking 
rollers 3 and 4 run on two rollers k and k!, which project from the 
framing below the forme o ; this serves to bring the forme-inking 
rollers 3 and + again into intimate contact with the doctors 3* 
and 4*. At the same time, on the completion of the down- 
ward movement of the roller carriage the locking device is dis- 
engaged by a stop that acts against its lever, so that the forme- 
inking rollers 1 and 2 are now also drawn on to the forme. 
Suitable devices are provided to impart to the rollers k andk! a 
periodical peripheral or rotary motion, and also a simultaneous 
endwise motion. (Accepted December 4, 1895.) 


2564. B. B. Dadley, London. Lock Nuts and 
Washers. [4 Figs.) February 6, 1895.—a indicates the bolt, 
b the fishplate or other object against the surface of which the 
nut is to be tightened, c the improved washer, and d the lock-nut 
working therewith. The washer c, which is made of spring metal, 
hasa number of slots e formed around it in order to form the 
teeth or spurs /, which are bent upwardly as shown in Fig. 4. 9g, 7 
are projections formed upon the back side of the washer ard 
which engage with corresponding holes or apertures h, h in the 
plate ) to prevent the washer from rotating. These projections 
may be formed in any suitable manner. In the figures they are 
represented as being stamped out of the plate from which the 





washer is formed by turning or stamping down the pants indicated 
by the dotted lines in Fig. 3. 7% is a flange with which the im- 
proved lock-nut is provided, and j, j are grooves or indentations 
formed in the surface of the flange adapted to lie against the 
washer, k, k being the ribs between these grooves. With this 
arrangement, if the nut is provided with as many grooves or 
indentations as the washer is provided with teeth or spurs, when 
the nut is screwed against the washer, the several spurs will enter 
the spaces between the ribs, the teeth or spurs, as the nut ia 
tightened, being moved back as the ribs pass over them and then 
again rebounding into other corresponding grooves or indentations. 
(Accepted December 11, 1895). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, Bedford- 
street, Strand, 
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DESCRIPTION,—tThe distinctive feature is the Syphon H which permits the 
condensed water to pass, but immediately steam arrives the water is pressed over the Syphon, 
ball F falls and nearly closes velve E, allowing all the water to pass, plus just enough 
steam to fill the box. It is easy to fix; inlet and outlet in line; simple in construction ; 4 
no adjustment required ; perfectly automatic at all pressures ; no delicate expansive action / 
about it ; no pressure in the box ; water discharged at about 212° F. without loss of steam. 
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CATENARY PROBLEMS. 
By Professor G. M. Mincumy, M.A., F.R.S. 


Equations which cannot be solved by any ordi- 
nary algebraic rules frequently present themselves 
in physical investigations. Indeed, it may be 
safely asserted that equations soluble by the ordi- 
nary processes are of comparatively rare occurrence 
in such investigations, and the method of dealing 
with them has received almost no attention from 
the writers of mathematical treatises. Some ap- 
proximate integrals of special differential equations 
have received a good deal of attention, as, for ex- 
ample, the functions which satisfy Bessel’s differen- 
tial equation ; but approximate methods, and practi- 
cal means of solution, are, asa rule, carefully avoided. 
An instance of a contrary procedure may, however, 
be cited from Fourier. In Chapter V. of his 
“Theory of Heat,” he deals with the equation 

ae 

tannax 
and remarks that graphical solutions are very ap- 
propriate to the solution of such equations. 

The purpose of the following paper is to show 
the practical utility of graphic solutions by means of 
questions relating to the equilibrium of catenaries. 
It is not pretended that all the problems here dis- 
cussed have any great practical bearing ; but pro- 
blems relating to catenaries are peculiarly useful 
for showing the invention of graphic solutions 
which may be of considerable utility in the solution 
of transcendental equations in many departments 
of physics and engineering. 

Let us take first the problem of a uniform chain 
of given length whose extremities are suspended 
from two fixed points, A and B, in the same 
horizontal line; and let it be required to find the 
dimensions of the catenary so formed. 

If the whole length of the chain = 21, and A B= 
2a, while cis the parameter of the catenary, we 


have 
“=-£ 
a & :) . +» @ 
a @e-—-e 


from which equation c is to be found. The solu- 
tion may be obtained graphically by taking any 
two rectangular axes, Ow, O y(see Fig. 3, follow- 
ing), and by means of a Table of logarithms de- 
scribing the curve whose equation is 

a a 


where ¢ is the Napierian base. Draw a right line 
parallel to O « at a distance / from O 2; this 
line cuts the curve in a single point Q, suppose ; 
and the abscissa « of Q is the value of ¢ required. 
Moreover, the depth of the directrix of the required 
catenary below A Bis ,/l? + c*, and it is, there- 
fore the length of OQ. Hence the ordinates, ab- 
scisse, and radial distances from O of points on the 
curve PQ RS are, respectively, arcs, parameters, 
and depths of directrices of catenaries. For ex- 
ample, let the span A B be 16 in., and the whole 
length of the chain 30. The curve P Q R S ap- 
proaches asygnptotically a line A A’ parallel to 
O «ata distance 8 from Ox. Drawing a parallel to 
O x at the distance 15, we read the abscissa of the 
point in which it cuts the curve as something under 
4, say 3.9. Now when c= 3.9, the right-hand 
side of (1) is 14.91 instead of 15, which it ought to 
be. But knowing now that c is very nearly 3.9 
(and evidently a little less), a closer value may be 
found by either of two methods. Thus, let us try 
c = 3.8, and we get the right-hand side of (1) equal 
to 15.365. Proportional parts then give c = 3.87, 
which is a very close approximation. 

2. Let us next take the problem of the catenary 
with given length and span, but with free, in- 
stead of fixed, ends; that is, supposing A and B 
to be two pegs fixed in a horizontal line, the 
chain passes over them, and (as is well known) 
the free ends hang down and terminate on the 
directrix of the catenary formed. 

_It is evident to common sense that there are 
either two figures in which the chain can hang or 
none, and this was pointed out long ago by Clerk 
Maxwell in his article on “‘ Capillary Action” in the 
‘** Encyclopedia Britannica,” under the head of 
‘Stability of the Catenoid.” That there must be 
two figures if the chain is long enough is evident 
from the fact that if the chain is pulled tightly over 
the pegs, with the object of making the curved part 








as straight as possible, it will settle down a little, 
leaving the festoon A V B (Fig. 1) very shallow, 
while most of the chain is contained in the two 
straight vertical portions A D, B D’, and there will 
be another figure in which the festoon portion 
A V' B is comparatively deep. But the same 
thing can be seen graphically in many ways. Thus 
if the whole length of the chain = 21, A B = 2a, 
and ¢c is the parameter of the catenary, we know 
that 

S 

tl=ce® - 

If now we construct for any pair of rectangular 
axes, O x, O y (Fig. 2), the curve 

a 


y=nre® « : . - (3) 


This curve, Q DN, is rapidly traced by means of 
a Table of logarithms ; its ordinate attains a minimum 
value at the point D corresponding to x = a; and 
if we draw the line L Q N parallel to Ox at a dis- 
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tance 1, we obtain the two points, Q and N, whose 
abscissze are the values of ¢ corresponding to the 
two catenaries which the chain can form. Thus, 
suppose that the span A B is 8 ft., while the whole 
length, 21, of the chain is 30. Then we read 
the values of the abscissee of Q and N as very 
nearly equal to 2 and 10, respectively ; and trying 
these values, we find that they make the right- 
hand side of (3) 
14.78 and 14.92, 

instead of 15. The more correct values of c are 
then found, as before, by proportional parts. The 
value of the minimum ordinate (that of D) is ae, so 
that unless the length of the given chain is greater 
than 2 we, there will be no figure of equilibrium. 

Since in any system of particles positions of 
stable and unstable equilibrium succeed each other 
alternately, one of these figures is stable and the 
other unstable. 

The figure for which ¢ is nearly 10 is that in 
which the festoon is shallowest, the directrix 
lowest, and the equilibrium stable. 

It is obvious, of course, that if the curve QDN 
is traced for any value of a, i.c., for any span, it 
will serve for the determination of catenaries with 





any span and length. For, if we wish the semi- 
span to be b, and the length to be 21, we can write 
(3) in the form 
b 
by b 
y=ere® “ or=ze, 
a 


alo 


where « is put for 2 x. Hencein the figure re- 


a 
presenting the curve (3) if we draw L N at the dis- 
tance “ 1 from O x, the values of c for the 


b 


span b will be ° .LQand LN. 
a a 


In fact, by a simple construction we can derive 
a 
the curve y = x e* from the curve y = xe”, thus: 
Let QD N (Fig. 2) be the second of these curves ; 
let P be any point on it, and Pm the ordinate of 
P; on O y take O A equal or proportional to a, 
and OB proportional to b on the same scale ; draw 
Am’ parallel to Bm, meeting O x in m’; at m’ 
draw the ordinate m’ P’ meeting the curve in P’ ; 
then if O P’ meets P m in T, this point T is on the 
b 


curve y—xe”. This is obvious because 


.*.Tea=ve* » (4) 


which, again, shows that the two curves are similar, 
with O as centre of similitude. For 


i.e., the radii vectores of the second curve are all in 
a constant ratio to those of the first in the same 
direction ; so that this similarity enables to construct 
the second curve still more simply. 

In all examples of this case the catenary with 
the largest value of c is that whose equilibrium is 
stable. For, it can be shown that if h — depth of 
directrix below span, 2a—span, 21—length of 
chain, the depth of the centre of gravity is 

lh-—oe 
Ts 
or 
2+¢c?2-—2ac 
4l ? 
which is greatest when c is greatest, because if any 
line LN meets the curve in points having absciss:e 
a 


x and x’, of which 2’ is the greater, we have xe” 
a 


‘|= a' e”, and it is easily proved that when d x + 


d x’ =0 we have «x 2 (a+ « — 2a)=a (a — 2), 
so that « -++ «’ —2 a is always positive, its least value 
being zero. Now, the difference of the depths of 
the centres of gravity of two catenaries is pro- 
portional to c?—c? — 2a (c’—c), or(e’ —ce) (e+e 
— 2a), so that the catenary with the greatest c has 
the lowest centre of gravity, by what has just 
been proved. 

3. Take next the case of an endless chain hang- 
ing in two festoons over two fixed pegs, A, B, in 
the same horizontal line. Fig. 1 will suit this case 
if we imagine A V B and A V’ B’ to be the two 
festoons of the endless chain (there being, of course, 
no straight vertical portions now). 

Let 21 = length of whole chain, A B = 2a, and 
let c,c’ be the parameters of the catenaries A V B, 
A V’B, respectively. 

Now, since the tension at A is the same in both 
festoons, they must have a common directrix, 


Hence 
a a a a 
ea a ¢ 
e(¢ + e )- o(. +e ) + « @) 
¢ _@ o> . 
c e e ce 
o(¢ -e )+e(« —e )=2t (6) 
It is obvious then that this problem is solved by 


means of the same curve, PQ RS, as that em- 
ployed in case (1). For, c and c’ are the abscissz, 


and 





#, x’, Of some two points, Q, R, on this curve such 
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that the sum of their ordinates is 1; and if the 

radial distances, O Q, O R, of these points are 1, r’, 
equation (5) asserts that 

r=’, (7 

yt+y=l,. (8) 

where y and ¥’ are the ordinates (perpendiculars on 

O «x) of Q and R. 

Hence we describe a series of circles round O as 
centre, each cutting the curve in two points, and 
selecting that circle, Q R, which gives two points 
satisfying (8). 

There are three figures of equilibrium. One is 
that of a single catenary formed by the coincidence 
of the two festoons, and of course determined as 
in case (1) ; the other two are not essentially dis- 
tinct, since what was the higher festoon in one of 
these figures becomes the lower in the other figure, 
by simply pulling down the upper festoon (and 
raising the lower). 

Asa numerical example, let the span A B = 26 in. 
and the whole length of the chain = 78, we find 
that a circle of radius 25.75 (about) intersects the 
curve PQRS, for which O A=a = 13, in two 
points the sum of whose ordinates is very nearly 
39, the half length of chain; and we read the 
abascissze of the points of intersection as 6.2 and 21.8. 
These values of c, c’ almost exactly satisfy (5), 
while they make the right-hand side of (6) equal to 
76.95 instead of 78. These values belong, then, 
to the two distinct festoons whose common direc- 
trix is at a depth of 25.75 in. below A B. 

4. Let there be three pegs, A, B, C, in a hori- 
zontal line, B being intermediate to A and C, and 
let a chain of given length have its ends fastened 
at A and C while it passes over B, thus forming two 
festoons, AVB, BV’C. 

Let the span A B = 2a, and BC = 28, while 21 
is the length of the chain. Thenif ¢ and c’ are 
the parameters of the festoons 

a & 


b_»b 
c c, 
(6-6 )ae(e-e ) =20 (9) 


and since the tensions at B are the same in both 
festoons, these must have a common directrix, 
so that 


while (6) gives 


a 


a a 


c “s 
e+e 


4 


b b 
/ 


(Coe) -0 (4) 


The problem may be solved either by means of 
the single curve P QRS, Fig. 3, whose equation 
is (2), or by means of two such curves, 


(10) 


and 


x 3 
-=—¢ 


r 


= 9 ( 


?) 

one of which is derivable geometrically from the 
other, exactly as in case (2). Thus, let PQ RS be 
the first of these curves. It hasan asymptote, A A’, 
at a distance O A = a from O; let OB — 3, let Q 
be any point on the curve and Q im its ordinate ; 
draw Am’ parallel to Bm, and at m’ draw the 
ordinate m’ P, ; then O P, meets Qm in T, a point 
on the second curve. The two curves are, there- 
fore, similar, with O as centre of similitude, and the 
one is derivable from the other, exactly as described 
in case (2). 

Now, if Q and Q’ (Fig. 3) are points on these 
curves whose ordinates and radial distances from O 
satisfy (9) and (10), that is 

yt y’ = 2. 
r=f, 


(11) 
(12) 
the absciss of these points are the values of c and 
c’. Hence we describe a series vf circles with O as 
centre cutting the curves, and find by trial two 
points Q, Q‘, satisfying (11) and (12). 

It will be observed that if b = a, this problem is 
identical with that of an endless chain hanging in 
two festoons over two pegs, discussed in case (3). 

As a numerical example, let the span A B = 16, 
span B C = 10, and the whole length of the chain 

46. Then describing the curves P’ Q’ R’ and 


. 


P’ Q’ R’ (Fig. 3), whose asymptotes B B’, C C 
are distant 8 and 5 from O 2, we find that a circle 
of radius 18 cuts them in points the ordinates of 
which are very nearly 17.6 and 5.4, whose sum 
= 23, as it should be, while the abscissze of these 


.(18) and (14) are determined by + = 7’, and 


are, therefore, approximately, the parameters of 
the festoons whose spans are A Band BC. When 
we put a = 8,c = 3.4, b = 5, c = 17.3 in the left- 
hand side of (9) they make it 45.9 instead of 46, 
and they make the sides of (10) equal to 36.4 and 
36.1 instead of 36. 

In this solution the festoon with span B C is very 
shallow, having a length of only 10.14, while the 
other is deep, with a length 35.78, the depth of 
their common directrix being 18. 

There is evidently another solution in which the 
former is deep and the latter shallow ; and this is 
obtained from a point high up on the curve P’ Q” R” 
and one low down on P’ Q’R’. By trial with a 
circle, we find that a circle of radius 14.5 cuts 
P’ Q’ R’ in a point whose ordinate is 14.4 with an 
abscissa of 1.9 nearly, and P’ Q’ R’ in a point whose 
ordinate is 8.6 and abscissa 11.7. These points 
satisfy the conditions almost exactly ; but 1.88 is 
found to be a better value of the first abscissa. 
Thus we get the festoon with span A B having a 
length of 17.2, the other having a length 28.8, and 
the common directrix being at a depth of 14.5, 

5. Let the chain pass over the three supports 
A, B,C, and have free extremities, so thattwo vertical 
portions hang down from A and C. It is obvious 
that the two festoons must have a common direc- 
trix, and that the free extremities terminate on this 
directrix. 

If 21 is the whole length of the chain, with spans 
as above, our equations now are 

b _b 


ec u¢ =r . 

co o¢ ce (l’ ¢ 
(coe )ee(ee )ee(e 
me i 

c 

:) 


a a b 
c c c 
c e+e =¢cl e+ 
Using the same two curves, P’ (’ R’ and 
P’ Q’ R’, as before, if the radial distances from 


O of two points are 7, 7’, the points which satisfy 


c 


)=2 (13) 


e 


(14) 


rtyty=l. (15) 

Thus, let AB=—16, BC 10, and 21 = 60. 
Then one solution will be obtained from a circle 
with comparatively large radius cutting the two 
curves near their asymptotes, B B’, C OC’ ; and we 
find that a circle of radius 16.4 cuts P’ Q’ R’ in a 
point whose ordinate = 8.4 and abscissa 14.1, and 
itcuts P” Q’” R” in a point whose ordinate = 5.3 
and abscissa 15.5. Thus one figure is obtained 
with c = 14.1, c’ = 15.5, the two festoons being 
shallow, with a directrix at a depth 16.4. 

Another solution will be obtained by taking 1’ 
nearly equal to its asymptotic value, 5, while + 
and y are large and nearly equal ; and yet a third 
solution by taking y nearly equal to its asymptotic 
value, while 7 and y’ are nearly equal. There is no 
necessity for putting down the actual numerical 
results in these cases. 

6. Let an endless chain pass over the three 
supports A, B, C, thus forming three festoons. As 
before, the three catenaries formed by the festoons 
have a common directrix, and if c, c’, c’ are the 
parameters of the festoons with spans A B, BC, 


A C, we have 
bo b 
Ge 


7 
(« )+ 
\ 
a+b -a+> 
ce” co” 
-¢ j=! 


-—@ 
c 


- € C 


i 


a 


(16) 


or, with the preceding notation, 
ytyty’=l 


r=’ 


(18) 
(19) 
where 7" is the ordinate of a point on the curve 
P QBS whose equation is 

a+b a+b 


(« x <r ): 


The solutions are obtained exactly as before by 
means of circles with O as centre cutting the 
curves; and it is obvious that there will be several 


y=5 


of the company’s employés. 
on one of the large roads of America gives a very 
useful and simple model for an accident report. 


cleaners or repairmen. 


figure which makes y, y’, and y” not very unequal ; 
then by one in which y and y’ are both large, and 
y” near its asymptotic value, and by two others in 
which y’ and y, successively, are near their asymp- 
totic values; and finally there will (or rather, 
may) be still three other figures in which, succes- 
sively, one of the quantities y, y’, y’ is large, while 
the other two are near their asymptotic values. 

Apparently the number of real figures of equi- 
librium will depend on the relative magnitudes of 
l, a, and b. If the chain is very long, a considera- 
tion of the circles with centre at O intersecting the 
curves in Fig. 3 shows that we can obtain the whole 
of the above-indicated seven figures of the chain. 
But, while the accurate analytical determination of 
the figures and their number is impossible, there is 
no difficulty whatever in finding all of them by the 
graphic method of circles and curves in every case 
of numerically specified magnitudes. 

Thus, let the whole length of chain = 120, while, 
as before, AB = 16, BC=10. Then the figure 
with three not very unequal festoons is represented 
in (a), Fig. 3; the festoon with span A C is of length 
37.6, and for it c = 8.4; the festoon with span AB 
has length 40.8, and c = 3.3; the festoon with span 
B C has length 41.4, and c = 1.6; the depth of the 
directrix being 20.7. The figure represented by (8) 
is one of the three in which there are two shallow 
festoons and one long one ; and in this figure the 
festoon with span AC has length 26.6, c = 36.1; 
festoon with span A B has length 16.4, c = 37.6; 
last festoon = 77, c = 1.4, and depth of directrix = 
3.86. Figure (y) is the type of three more, and in 
it the festoon with span A C has length 52.5, c=6; 
festoon with span A B has length 16.5, c = 25; last 
festoon = 51, c = 1.38, and depth of directrix = 
26.5. 

If instead of three supports we have any number, 
the problems of cases (5) and (6) are solved graphi- 
cally in the way just explained, viz., by taking the 
points of intersection of circles round O as centre 
with as many curves, all similar to P Q RS 
(Fig. 3) and easily deduced from it, as there are 
festoons. 

(To be continued.) 





ELECTRIC TRACTION.—No. XLVIII. 
By Puitie Dawson. 


THE ManaGEMENT OF Exectric Lines. 
WHEN accidents happen it is of the greatest 
importance that the motormen or conductors be 
provided with proper forms wherein all the details 
of such an accident can be at once filled in and 
attested by proper witnesses. If not, the tramway 
company is liable to be sued for damage which was 
never done. The filling in of such a form, signed 
by witnesses, is also a proper check on the conduct 
A special form used 


When cars come into the shed at night after their 
day’s work, motormen should hand in to the fore- 
man of the car-barn, blanks mentioning any 
particular points which require the attention of 
It is obvious that on the 
repair and inspection department depends the 
percentage of rolling stock available in the car- 
barns, and this department is second in importance 
tonone. Table XC. shows a very useful type of 


motorman’s report, which, like the other forms, are 
copies of those in use on one of the large electric lines 
in the United States. 
spectors placed at such points of the road that every 
car in service must pass them a certain number 
of times each day. 
report of the motorman’s name and the condition 
of the car, 

for each car. 
every day by the motorman and relief motorman, 
each car having one report per day. 
man has a column to himself, at the bottom of 
which he signs before turning it over to his suc- 
cessor. 
are handed in at night at the car-barn, and the 
repairmen and cleaners work accordingly. These 
reports serve to check each other. 
on the care with which the above two reports are 
made out is furnished by the time-sheets of the 
night repairmen and cleaners. 
in their sheets filled up in such a way as to show 
exactly what they have been working on, and how 
long each particular piece of work has taken them. 


It is a good plan to have in- 
Table XCI. is an inspector's 
The inspector keeps a special sheet 

The motorman’s report is filled in 
Each motor- 
The inspector’s and motorman’s reports 


A further check 


These have to turn 


Table XCII. shows a form which should be 








points are, respectively, 3.4 and 17.3. These last 


figures of equilibrium ; for (18) may be satisfied in a 





sent in to the head office monthly, and which 
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TABLE XCV.—STATEMENT SHOWING RESULT OF ONE YEAR’S OPERATION. 





























































































































| | { | | 
ae | January. |Febrnary.| March. | April. | May. | June. July. August. Sept. | October. | eniidnantiiion For Year. 
Miles between termini .. ..  .. «2. «| 4.021 | 40m | 4.021 | 40 | 40m | 402 | 402 | 4.0m | 4.02 | 4021 | 4.0m | 4021 | 4.021 
», of single track oe oe oe oe ee --| 8.042 8.042 8.032 8.042 | 8.042 | 8.042 8.042 8.042 8.042 8.042 8.042 8.042 8.042 
+» Yun by cables ee ee oe ee oe --| 11,154 11,014 12,143 11,995 | 12,115 | 11,881 12,156 12,318 11,886 12,165 11,559 12,248 | 142,634 
Average number of trains run .. oe oe eo -| 9 13.4 13.1 13.3 14.0 | 142 14.2 16.1 14.2 14.8 13.8 14.3 14 
Total number of round trips .. ee ée ee -o| 7,042 6,724 7,144 7,185 | 7,476 7,502 7,742 8,183 7,483 8,001 7,026 7.540 89,048 
Car mileage . oe ee oe -.| 113,264 108,049 114.904 115,564 120,24¢ 120,662 124,524 131,615 120,356 128,688 113,006 121,273 | 1,432,149 
Passengers carried for revenue . ee oe ee ee ..| 317,082 803,848 326,797 352,404 | 385,410 | 410, 698 419,433 481,211 410,919 480,611 365, 621 874, 406 | 4,628,440 
Earnings. | __dols. dols. dols. | dols. | dols. | dols. ols. dols. dols. doles. dols. dols. dols. 
Carfares .. oo oe ee sa - ee ++| 15,854.10 | 15,192.40 | 16,339.85 | 17,620.20 | 19,270.50 | 20,534.90 | 20,971.65 | 24,060.55 | 20,545.95 | 24,030.55 | 18,281.05 | 18,720.30 | 231,422.00 
Advertising .. ee ee ee ee ee ee oe] 60.75 77.20 46.85 47.80 | 49.30 49.40 48.70 | 49.26 | 48.05 49.00 47.30 48,€0 622.20 
Rents . Ese ete Meer Ae Ne Mee | 60.00 25 00 25.00 25.00 | 26. 00 | 25.00 25.00 25.00 | 25.00 25.00 | 25.00 = 300.00 
Miscellaneous. os te oe th as e| | 
Total earnings ie ee ee a 15,964.85 | 15,294.60 | 16,411.70 | 17,693.00 19,844.80 | 20,609.30 | 21,045.35 24,134.80 | 20 619.00 | 24,104.55 | 18,353.35 | 18,768.90 232,344 20 
Operating Enpences | 
Car service and expense .. -» «ess | 8,518.26 | 3,167.99 | 3,216.20 | 8,173.89 | 8,262.24 | 8,259.96 | 3, 434. CO | 8,726.36 | 8,283.71 | 3,739.99 | 3,255.37 | 3,601.14 | 40,639.11 
Injuries to persons and property oe ee ee --| 515,05 711.66 1,237.30 1,147.60 | 81.40 68.26 16.20 | 145.90 334.78 163.70 273.93 211.32 5,107.05 
Car licenses .. ee oe oe ee ee val 71.45 67.75 66.05 73.565 | 73.96 70.85 | 771.25 71.65 68.75 74.20 69.40 70.00 848 86 
Repairs of cars... ee oe ee ee ee --| 467.67 504.19 443.99 543.45 | 386 64 495.26 | 305.71 869.24 384.05 558.09 636.74 441.48 6,435.51 
Motive power ee oe oe --| 5,853.25 | 5,222.87 | 4,835.79 | 4,903.69 | 4,355.86 | 4,099.18 | 3,928. 64 | 3,284.17 | 3,269.73 8,894.05 | 3,410.05 | 3,598.98 | 50,155.76 
Maintenance of track and buildings ee ee ee oo 326.53 333.24 210.56 197.07 378,01 "666.72 2| 256.23 229 88 263.97 176.76 237.02 190.45 3,365.44 
General and miscellaneous ee ~ oe oe es 900.36 888.88 873.45 783.39 | 872.39 891 62 888.63 | 889.71 870.95 804.90 846.09 930.53 | 10,390.90 
Advertising and attractions ee oe ee os . 12.15 9.50 10.00 15.03 | 207.72 261.82 215.36 | 416.52 284 86 628.20 ee aa 2,061.16 
Taxes .. oe oe ee ee oe oe “a | 243.05 237.65 234.35 239.00 | 258.74 247.16 263.40 | 246.35 240.50 49.15 47.55 68.03 2,364.92 
Total operating expenses. . .| 11,406.77 11,143.23 11,127.69 | 11,076.67 | 9,876.96 | 9,960.82 | 9,529.42 | 9,378.78 | 9,001.25 | 10,089.04 | 8,676.15 | 9,101.93 | 120,368.71 
Percent, of earnings .. se eo aa 71.45 72.86 | 67.80 62.60 | 51.06 48.33 45.28 38.86 43.66 41.86 47.27 48.49 61.81 
Cost percarper mile .. oe oie ee ee «-| 10.10. 10.3¢. | 9.7e. 9.60. | 8.2¢. 8.30. 7.70. 7.1le. 7.5 ¢. 7.8. 7.70. 7.5 0. ‘B4c. 
|  dols. | dols. dols. dols. | dols. dols. dols. dols. dols. dols. dols. dols. dols. 
Net earnings, 1892.. oe ee oe ss oe - | 4,558.68 | 4,151.87 | 5,284.01 | 6,616. 33 | 9,467.84 | 10,648.48 | 11,515.93 | 14,756.02 | 11,617.75 | 14,015.51 | 9,677.20 | 95€66.97 | 111,975.49 
Net earnings, 1891 .. ee ee ee oe ee . | 6,273.40 | 3,848.76 | 4,992.53 | 8,938.93 | 8,498.54 | 8,139.99 | 9,308.49 | 9,158.31 | 8,439.18 | 12,701.78 | 6,708.78 | 7,680.45 | 94,639.14 
Increase ee oe ee ae ee Sel -° 302.61 ~~ 991.48 48 eo 969.30 | 2,508.49 | 2,207.44 | 5,597.11 | 3,178.57 | 1,818.73 | 2,968.28 | 2,036.52 | 17,836,35 
Decrease... ee wee 1,716.82 = ” 2,322.60 



































serves to show the condition of the various motor 
cars in each car-barn. It is made out by the 
chief clerk in the car-barn. Table XCIIL. should 
be kept for each car, and sent in to the office 
at the end of every month. By this means the 
number of miles per motor car and per trail car 
can be recorded, track kept of depreciation of each 


TABLE XC.—Form of Motorman’s Report. 


a ae 
Took car at M M—SOeUaM MM 
Brakes | 


Controllers a} | 
Lamps, oil : 
- electric . | | 
Light connections | 
Gates and guards | | | 
Motor No. 1 a | 
» No? 
Gears oe | 
Pinions ‘Se | 
Oilcups .. . 
Fuse oe - | 
Brushes .. | 
Trolley .. | 
Arrester .. . 
Hot box .. e- 
Curtains . e 
Line trouble 
Track trouble .. { 


Trailer No. 

Light connections 

Lamps, oil . | 
ra electric. 

Guards .. y | 

Curtains .. oe | 

| 


Left Car at ..)/M M M M 





Notg.—Mark ‘0, K. ore “B. O.,” and fill in time of taking and 
leaving car, and sign in same column. Explain on back of report 
if necessary. Each motorman to fill out and hand to his relief ; 
last man to put in box at barn. 


Tanie XCI.—Form of Inspector's Report. 
Car No.__ __ 189 





Motorman. Condition. 








; Inspector. 
Tabte XCII.—Monthly Report of Condition of Cars. 











Report of condition of motor carson Division 
IS eee 189 . 
— Div. Clerk. 
ue In Shope. Out Shops. 
Namber. | — eee Remarks. 











Date. | Time. Date. | Time. 











es, eae | 





Table XCIII.—Monthly Mileage Return. 


Daily account of trips run and monthly report i 8 
of revenue mileage of .. “se ee és D 

Motor electric car No. 
and cars towed by it for the saan - a | oe 





Date. | Route. | Revenue Motor Trips. | Revenue Towed d Trips 

















TaBLE XCIV. (Continued).—Annual Summary of 
Statistics. 


Construction aud Fquipment. 1894. | 1895. 


Road- Bed : 

New lines of double track ae se wel 
” ” single ,, - 
»» Second track .. re 
» track wiring 


























"Total towed mileage. 





| 
| 
| 
| 


Total motor mileage_ 











TaBLE XCIV.—Annual Summary of Statistics. 
Earnings. | sm 1894. 1895. 
= | Seaaeeen 
Gress earnings, from passengera .. =a os al 
90 per mile of street .. ¢e + | | 
” ” track .. ee Pe | 
< per car mile ae 
$3 per capita served . os ~ | 
per passenger carried .. ‘ 
Other income, per car-mile .. ‘ce = . | 
Operation. | 
Car-miles run .. oo ee ae we ii 
Passengers carried .. sa ae ‘ 
per car- “mile :. és eel 
Population served oe ae ae Sal 
Area served, square miles oe ea oe rel 


Operating expenses. 
General expenses per car-mile .. ne ? 
Transportation aA 
Maintenance of way, per car-mile .. | 
equipment, per car. mile | 
Total operating expenses, per car-mile .. | 
per passenger carried 





Fixed charges per car-mile .. se ° 
a per passenger carried | 
Equipment. 
Capital stock per mile track és «e | 
Funded debt i as ‘ei | 
Other debt ” ee “ | 
Cars in service.. ze oe re | 

per mile track ee ee . 

Repairs, road-bed per mile road .. és ‘ 

- equipment ” ee 


Road-bed : 
Miles of yond track .. oe ae we ea 
caine a a os sia 


| 
Road and Equipment. | 
| 
dou 
Total udinaae - track ne 
| 


street . ee ea ee 
Overhead’ construction, miles ae te ‘ 
Power station : } | 
Horse-power, engines. . oe ia ré et 
dynamos ae os a ae | 


Barns and stables : | 

Number of horses .. oe ee oe oof 
Rolling Stock : | 
Number of closed cars... ve 


7 a aie A Overhead electric construction |. 
= = Power Station : 
oo H | Additions to — i ee ee 
' ee ee ee electric plant a on 
Total ..| | : Barns ‘and Stables: . 
: = td tetas of horses . ial oe ee ee 
Summary of Mileage. Rolling stock etPment = ae se ‘i 
- Additions to closed car bodies .. «e 
Motor trips on Towed trips on ” open ” . a oe} 
Route aaa @ Route No. @. ” trucks .. ee ee ee eal 





motors .. ee oe oe ar 
Repair "Shops: | 
Additions to plant.. se ee oe oe] 


Totals .. ee we se ao ee 











Recapitulation. 

Gross earnings .. oe oe oe ve ee 

Operating expenses .. ° ee e | 

Earnings over operating expenses . . ‘oa - 

Fixed charges .. ae =a a ee! 

Net earnings .. oe ee as . 

Construction accou ar se acl 

Surplus applicable . dividends eo ae | 

Dividends paid.. «s “a ee ae 

Surplus account ve a <a oe wal 

Percentages. 

Percentage ae expenses to gross earnings) 
= fixed charges to grossearnings .. 
os net earnings - on 
ps dividends on stock .. ee --| 
“ interest on bonds oe oe oo} 








car, and ne lesabanin’ it has received. This 
blank can be filled from the conductor’s reports. 
These latter should cover the number of pas- 
sengers carried on each trip, the number of 
trips made, and the route and the times of 
arrival and departure. There are many excellent 
forms existing for this purpose well known to 
tramway men, and these do not differ materially 
whatever the motive power employed. 

The forms already given are not for the ac- 
countants, or to facilitate audit, but to show the 
manager at a glance when anything i is going wrong, 
and point out where savings may be effected. 

Table XCIV. is taken from the annual report of 
a very large and well-managed street railway, and 
is a model as to how statistics should be placed 
before the board of directors by the manager. 

Table XCV. is another statistical Table, intended 
to compare various years, and is most useful as 
showing the progress of a company’s business. 











BRooKLtyYN ELEVATED RAILROAD.—The net revenue of 
the Brooklyn Elevated Railroad Company last year was 
911,735 dols., as compared with 675,386 dols. in 1894, and 








“gies a Ni 
” motor ,, oe oe oe a 
” snow sweepers, &c. .. ° oe 


742, 367 dols. in 1893. The charge for interest on bonds 
last year was 734,488 dols. The number of passengers 
carried last year was 40,067,555. 
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INFLUENCE OF SMALL QUANTITIES 
OF IMPURITIES ON GOLD AND 
COPPER. 

By J. O. Arnotp and J, JEFFERSON, respectively 
Professor and Demonstrator of Metallurgy at 
the Sheffield Technical School. 

INTRODUCTORY. 
THe influence of a few tenths per cent. of 

impurity on the physical properties of metals is a 


showed, by means of cooling curves taken by his 
admirable autographic recorder, that bismuth ap- 
peared to remain liquid in the mass long after the 
main portion had solidified. Mr. William Gowland 
suggested that the liquid bismuth might station 
itself between the crystals of copper. The broad 
accuracy of Professor Roberts-Austen’s observations 
(and of Mr. Gowland’s prediction) will, in the 
present paper, be proved by an altogether inde- 
pendent method of investigation. It does not, 





however, seem to have occurred to either scientist 


facts hitherto attributed to feeble molecular co- 
hesion. Professor Roberts-Austen has presented 
as alternative explanations of the almost magical 
mechanical ‘‘ influence of traces ’’—1st. The possi- 
bility that the effect was due to crystalline causes, 
brought about by the formation of a small quantity 
of an alloy which remained fluid after the main 
mass of the metal had solidified. 2nd. The solution 
of the impurity in the mass without combination, 
bringing about an allotropic change in which were 
produced new molecules with feeble cohesion, 








Fia. 1.—Gold containing 0.2 per cent. of silver. Slowly cooled. 
Magnified 8 diameters. Viewed with obliquelight. Typical also 
of pure gold and gold containing 0.2 per cent. of copper. 


Fig. 2.—Gold containing 0.2 per cent. of bismuth. Quickly 
cooled. Magnified 11 diameters. Viewed with oblique lighr. 
Typical also of gold containing 0.2 per cent. of tellurium or lead. 


Fic. 3.—Gold containing 0.2 per cent. of bismuth. Slowly 
cooled. Magnified 11 diameters. Viewed with oblique light. 
Typical also of gold containing 0.2 per cent. of tellurium or lead. 





Fie. 4.—Gold containing 0.2 per cent. of bismuth. Slowly 
cooled. Magnified 66 diametere. Viewed with direct light. 
Typical also of gold containing 0.2 per cent. of tellurium or lead. 


question of considerable importance from both 
theoretical and practical points of view. The sub- 
ject is one which Professor Roberts-Austen has 
inade peculiarly his own; and in 1888 he proved 
that the addition of 0.2 per cent. of various metallic 
impurities to pure gold seemed to influence the 
mechanical properties of the noble metal pro- 
portionally to the atomic volume of the impurity 
added. The co-ordinates of the curve which ex- 
hibited this peculiar behaviour of metals were 
tenacities and atomic volumes; and though, as 
Professor Roberts-Austen pointed out, there were 
several remarkable anomalies, yet the general 
contour of the curve clearly showed that small 
quantities of metals possessing atomic volumes 
approximating to that of gold had comparatively 
insignificant effects upon its mechanical properties, 
whilst traces of metals of high atomic volume 
produced in the gold most remarkable fragility. 
Amongst many interesting facts revealed in a 
series of researches on the metal copper made by 
Professor Roberts-Austen under the auspices of the 
Institution of Mechanical Engineers, he found that 
the fragility of copper produced by the presence of 
small quantities of bismuth was enormously in- 
creased at fairly high temperatures, so much so that 
a bar of copper containing ;y,ho part of bismuth 
was, at 292 deg. Cent., capable of sustaining only 
2770 lb. per square inch of original area, He also 





Fic, 5.—Gold containing 0.2 per cent. of aluminium. Slowly 
cooled. Magnified 11 diameters. Viewed with oblique light. 
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that the phenomena above referred to were capable 
of much wider application, and, in fact, formed the 
clue to the explanation of many observed mechanical 





Fic. 6.—Gold containing 0.2 per cent. of silicon. Slowly cooled. 
Magnified 11 diameters. Viewed with oblique light. 


Professor Roberts-Austen was inclined to favour 
the latter view, but pointed out that the explana- 
tion, first stated and suggested by M. André Le 
Chatelier, would necessarily have to be referred to 
the different melting points of the alloys formed. 
In consequence of results obtained during a 
research on the influence of traces of sulphur on 
steel, in which it was found that, under certain 
thermal conditions, the sulphide of iron produced 
by the presence of 0.02 per cent. of sulphur was 
capable, during solidification, of rendering the steel 
quite brittle, it was thought desirable to ascertain 
if the observed facts would also explain the in- 
fluence of traces of impurities on the mechanical 
properties of gold and copper. Such was found to 
be the case, and the results herein detailed seem to 
explain satisfactorily not only the mechanical pro- 
perties of the alloys, but also to indicate the cause 
of the remarkable falling off in electrical con- 
ductivity produced by the addition of even zo), part 
of impurity to certain metals. 

Preparation of the Gold Alloys.—The bulk of the 
gold employed was purified by solution and pre- 
cipitation. It was qualitatively tested for platinum, 
copper, and silver, working upon 15 grammes of the 
sample, but none of these elements could be 
detected. The assay of the metal indicated 99.995 
per cent. of gold. The remainder of the gold used 





was prepared according to the directions given by 
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Professor Roberts-Austen for the preparation of 
‘‘trial-plate.” The fusions were made in gold 
annealing cups placed in graphite crucibles with 
double covers. For the cast bars the alloying 
elements were in each case added after fusion, the 
metal being then thoroughly agitated and poured. 
Some little difficulty was found in alloying the 
silicon, which requires a high temperature for 
its combination. The bars, 7.5 millimetres in 
diameter and 100 millimetres long, were cast 
in carbon moulds made by boring out electric 
light carbons. Slowly cooled buttons were fused 
in a similar manner, except that the alloying 
elements were charged cold with the gold and 





the fused mass was allowed to cool slowly in the 


silver alloys, the points of fracture were drawn out 
as though the bars had been ruptured in tension. 
The results obtained are given in the Table. 

Hot Flexion Tests.—The hot flexion tests were 
carried out by means of the apparatus sketched in 
Fig. A. The bar A was placed in a steel die, being 
kept from contact with the sharp edge of the latter 


bya platinum plate D. From the end of the bar was | Gold-lead 


suspended a 10-lb. weight ; a Le Chatelier thermo- 
couple giving a deflection of about 1 millimetre 
for 3 deg. Cent. was placed in contact with the upper 
surface of the bar, being well protected by layers 
of asbestos C from the flame of the Bunsen B. In 
the cases of the alloys of silver, aluminium, and 





copper, it was found necessary to substitute a 





Fic. 7.—Primary crystals of pure copper. Slowly cooled. Mag- 
nified 11 diameters. Viewed with oblique light. 





Fic. 10.—Copper containing 0.2 per cent. of antimony. Slowly 
cooled. Magnified 36 diameters. Viewed by oblique light. 


double crucible. It was, however, found neces- 
sary, in the cases of silicon and tellurium, to add 
the elements to the fused gold, the whole then 
being taken up to a temperature of about 1200 deg. 
Cent., and finally cooled as above described. 

Cold Flexion Tests of the Gold Alloys. —The cold 
flexion tests were made on bars 75 millimetres 
long by 7.5 millimetres in diameter, which were 


Cold Flexion Tests of Gold Alloys. 











| 
realises | Degrees | Atomic 
Alloy. of Alloying | of Flexion Volume of 
Element | Passed | Alloying 
Added. through. Element. 
SS 
Gold .. a ‘a 0.00 1720* 10.2 
Gold-copper .. 0.20 1260 7.0 
Gold-silver ., 0.20 900 10.1 
Gold-silicon .. 0.20 250 11.2 
Gold-aluminium 0.20 210 10.6 
Gold-lead 0.20 | 180 18.0 
Gold-tellurium 0.20 100 | 20.5 
Gold-bismuth 0.20 | 0 | 209 
| 
* Unbroken. 


Placed in a steel die and bent over a radius 
of 7.5 millimetres, The bars were bent back- 
wards and forwards till they broke, and in 
the cases of the gold and of the copper and 


Fic. 8.—Copper containing 0.5 per cent. of bismuth. Slowly 
cooled. Magnified 11 diameters. Viewed with direct light. 





Fic. 11,—Copper containing 0.2 per cent. of sulphur. Slowly 
cooled. Magnified 66 diameters. Viewed with direct light. 
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blowpipe for the Bunsen. The results obtained 


—~] are recorded in the annexed Table. 


The mechanical results obtained in the cold and 
hot flexion tests will be reserved for discussion 
until the results obtained from the micrographic 
analyses of the alloys have been described, the 





correlation between the two methods of observation 


Hot Flexion Tests of Gold Alloys. 














Percen e| Tempera- | Atomic | Melting 

Alley of Alloying, tureat Volume of) Point of 
axe Element | which Bar | Alloying | Alloyin 

Added. Broke. a | Element. 

deg. Cent. | deg. C. 
Gold-bismuth .. 0 20 416 20.9 268 
old-lead .. ..| 0.20 451 18.0 325 

Gold-silicon ae 0.20 466 11.2 ? 

Gold-tellurium .. 0.20 483 20.5 525 
Gold-silver ‘ 0.20 700* | 10.1 945 
Gold-aluminium .. 0.20 820* 10.6 625 
Gold-copper 0.20 aso" | 7.0 | 1050 





* Bent without breaking. These figures are only approximate. 
being so remarkable as to constitute in several 
instances cause and effect. 





Fic. 9 —Copper containing 0.5 per cent. of bismuth. Slowly 
cooled. Magnified 66 diameters. Viewed with direct light. 





Fig. 12. Copper containing 0.2 per cent. of oxygen. Slowly 
cooled, Magnified 11 diameters. Viewed with oblique light. 


Micrographic Analysis of the Gold Alloys.—The 
sections turned from the somewhat quickly cooled 
cast bars were 7.5 millimetres in diameter and 
2.5 millimetres thick. They were polished, first, on 
fine emery cloth; second, on fine emery cloth 
(tightly stretched on a cast-iron block by meanis of 
a wedge ring) from which all loose emery had been 
removed by prolonged rubbing with a steel plate ; 
third, on the finest kidskin tightly stretched on a cast- 
iron block and very lightly charged with the finest 
jeweller’s rouge. The sections were etched in boil- 
Ingaqua regia, washed, dried, and examined as opaque 
objects by means of the Sorby-Beck low-power re- 
flectors and of the Beck high-power reflector. 

The sections of the slowly cooled buttons were 
machined down to 12.5 millimetres diameter by 2.5 
millimetres thick. The difference between the 
slowly cooled and quickly cooled alloys was, that in 
the latter the crystals or grains were much smaller, 
otherwise the structures possessed exactly the same 
characteristics. The sections figured are those of 
the slowly cooled alloys ; but sections of the gold- 
bismuth alloy, slowly and quickly cooled, are 
represented respectively in Figs. 2 and 3 as typical 
of the differences observed throughout in the com- 
parative structures obtained under the conditions 





named. 
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Gold, Gold and Silver, Gold and Copper (Fig. 1). — 
This section is that of gold alloyed with 0.2 per 
cent. silver when magnified 30 diameters. It is 
also typical of pure gold and of gold containing 
0.2 per cent. copper when examined under a low 
power. The structure consists of very large primary 
crystals presenting well-defined angles and faces. 
The primary crystals under oblique lights appear of 
different shades, ranging from the yellow of gold to 
almost black. This optical effect is due to the fact 
that each primary crystal is built up of a very large 
number of secondary crystals* (apparently cubes 
and octahedra), and that the orientation or angles 
made by the faces of the secondary crystals with 
the plane of section are different for each primary 
crystal. Hence, to take extreme cases, the secondary 
crystals in one primary may nearly totally reflect 
the light to the eye, when the crystal will appear 
yellow ; or the angles of the secondary crystals may 
be such as to nearly totally reflect the light outside 
the objective, when, of course, such primary will 
seem almost black. When examived at higher 
powers the secondary crystals present the appear- 
ance shown in Fig. 4, under which heading they 
will be presently described. (In the remaining 
micro-sections figured in this paper the secondary 
crystals are not reproduced in the micrometric 
drawings, but their presence should in every case 
be understood to fill up the spaces in the skeleton 
outlines. ) 

Thus the structure of chemically pure gold’ 
consists of primary, secondary, and _ possibly 
tertiary crystals, and it is necessary to recognise 
the fact that the cohesion between the facets of 
crystals is not necessarily equal to the molecular 
cohesion ; indeed, there is little doubt that the 
mechanical properties of a pure metal are mainly 
determined by the cohesive force acting between 
the primary crystals. The idea that intensely 
crystalline metals are necessarily brittle is, there- 
fore, erroneous ; for instance, slowly cooled bars 
of pure gold are built up of very large and geo- 
metrical primary crystals, yet such bars are so 
ductile that it is difficult to break them under 
severe and repeated flexions. 

The addition of 0.2 per cent. silver to gold 
does not alter the structure of the metal last 
named ; nor is it influenced even by the addition of 
0.5 per cent. of silver. Either the silver dissolves 
in the gold without combination, or the gold-silver 
alloy formed is scattered throughout the mass in 
isomorphous secondary crystals incapable of micro- 
scopical discrimination. The addition of 0.2 per 
cent. of copper does not, at low powers, produce 
any visible change in the structure of gold; but 
with high powers isolated crystals of a gold-copper 
alloy appear to be present. In an alloy containing 
0.5 per cent. of copper such is undoubtedly the 
case, because, scattered throughout the secondary 
crystals of the gold, larger and redder crystals of a 
gold-copper alloy are present in considerable 
numbers. 

Gold and Bismuth (Fig. 2).—This drawing 
represents the structure of gold containing 0.2 per 
cent. of bismuth somewhat quickly cooled, and, 
except that its pattern is much smaller, the re- 
marks made in connection with the next plate will 
serve to describe it. 

Gold and Bismuth (Fig. 3).—The section, reduced 
from a drawing magnitied 40 diameters, is that of 
gold containing.2 per cent. of bismuth slowly cooled. 
It is also typical of gold alloyed with small quan- 
tities of tellurium or of lead. It will be seen that 
the bismuth has formed a bismuthide (?)t of gold of 
low fusion point, and consequently remaining in a 
fluid condition after the mass of the metal had 
solidified. It will also be noted on comparing the 
section with that of pure gold that the geometry of 
the primary crystals has been altogether destroyed, 
and they are more accurately described as irregular 
grains forming a series of cells cemented together 
with walls of gold bismuthide (7). 

Fig. 4. — This structure is i. portion of that 
figured in Fig. 3, but more highly magnified. 
It shows a junction point of three primary grains 
(each built up of secondary crystals), cemented 
together by bismuthide(?) of gold. The latter 
appears of a red-brown colour ; but what are really 
seen are out-of-focus channels originally filled with 


* Mr. Thomas Andrews has recently shown that under 
favourable thermal conditions the primary crys 
iron also split into secondary cubes and octahedra. 

+ This term is tentative till the nature of the sub- 


tals of 


bismuthide (?), the latter having been dissolved out 
by the aqua regia used for etching. The cell walls 
in all the gold alloys examined presented this 
appearance, being more soluble than the gold itself. 
Under favourable conditions of light the bottom of 
a canal can be brought into focus (of course 
throwing out of focus the secondary crystals on 
either bank), when it is seen that the bismuthide (?) 
has a striated structure. That the adhesion of the 
cells of gold to their bismuthide(?) walls is very 
small is proved by the intense brittleness of the 
alloy, a brittleness, as will be proved later on, not 
shared by the primary grains when tested sepa- 
rately. 

Fig. 5.—This is gold-aluminium alloy reduced 
from a drawing magnified 40 diameters. The grains 
containing the secondary crystals are small compared 
with the geometrical crystals of pure gold ; but the 
aluminide (?) does not completely envelop them as 
in the case of bismuth. The compound does not 
appear to be rich in gold, and has a tendency to 
gather into isolated irregular masses at the corners 
of the grains. 

Fig. 6 shows a gold-silicon alloy, reduced from 
a drawing magnified 40 diameters, and containing 
rather less than 0.2 percent. silicon. Its structure 
is unique in the series. The primary grains are 
very large and irregular, a portion of the junction 
line of two such grains being shown in the draw- 
ing. The silicide of gold has separated not only 
along the junction lines but also throughout the 
interior of the primary grains, arranging itself in 
peculiar patterns. The fact that the silicide in adja- 
cent grains is continuous and interlocking doubtless 
renders the mass less fragile than had the silicide 
stationed itself only as cell walls investing the 
primary grains. 

Correlation of the Mechanical Tests and Micro- 
Structvres.—The correlative evidence of the mecha- 
nical and micrographic examinations of the alloys 
seems to prove beyond doubt that the mechanical 
properties of the more fragile alloys are not due to 
the molecular architecture of the masses, but to the 
characteristics and structural arrangement of the 
compounds or alloys formed. It also appears that 
the maximum fragility is produced by metals of low 
melting points which form readily fusible compounds 
thrown off to the edges of the primary grains, and 
remaining plastic after the cells of pure metal have 
solidified. The adhesion between the cells and 
walls seems invariably feeble, a fact probably due 
to the contraction coefficients of the cells and walls 
being different. The fragility may, however, be 
due to the brittle properties of the compound 
itself, or both causes may co-operate to produce the 
net mechanical result. The hot flexion tests seem 
to prove that the alloys forming the cell walls of 
the bismuth, lead, tellurium, and silicon alloys, 
become pasty below a red heat ; and this view is 
much strengthened by the fact that below a 
temperature of 500 deg. Cent. these alloys can be 
readily powdered into their constituent grains, and 
that one of the latter can be easily beaten out into gold 
leaf, thus proving that the cohesion, not only 
between the molecules but even between the 
secondary crystals, is unimpaired. 

Preparation of the Copper Alloys.—The copper 
used was prepared by electrolysis. It was found on 
analysis to contain traces (about 0.002 per cent.) of 
sulphur, and when cast it almost certainly contained 
a little oxygen in the form of cuprous oxide. No 
other impurities could be detected by qualitative 
analyses made on large weights of the electrolytic 
metal. The copper alloys were prepared by fusion 
in gold-annealing pots, the latter being embedded 
in sand in graphite crucibles, air being excluded 
by means of fragments of charcoal, as shown in 
Fig. B. Two-tenths per cent. of the pure 
alloying elements were firmly encased between the 
rolls of pure copper, the whole being fused and 
allowed to slowly cool in situ. The sulphur and 
oxygen were respectively added as pure CuS and 
CuO. As in the case of gold, some difliculty was 
experienced in alloying the silicon, a high tempera- 
ture being necessary to effect the combination. 
Two test bars were cast in carbon moulds and 
broken under cold flexion, namely, the pure copper, 
which bent through 225 deg., and the bismuth 
alloy, wh ch snapped at 0 deg. 

Pure Copper (Fig. 7).—This drawing reproduces 
the primary crystals of pure copper magnified 
as before. Under high powers minute globules 
of the sulphide of copper were readily detected, 
although only 0.002 per cent. of sulphur was pre- 





stance has been more closely investigated. 


sent. A shadowy granulation around the edges of 





the crystals also indicated the presence of traces of 
oxygen. In the copper alloys, unlike those of gold 
and excepting in the case of sulphur, the cell walls 
appeared in relief, being less soluble in the boiling 
dilute aqua regia used for etching than the copper 
itself. 

Copper and Bismuth (Fig. 8).—In the alloy of 
copper with 0.2 per cent. of bismuth the crystals 
did not appreciably differ from those of the 
pure metal, and the investing membranes were 
so thin as to suggest that no alloy had been formed, 
but that the cell walls consisted of almost pure 
bismuth. It was also noticed that each sectional 
mesh appeared to be split down the centre. 

To obtain more conclusive evidence, an alloy. 
containing 0.5 per cent. bismuth was made. 
The magnified section of this metal is figured 
in Fig. 8. The bismuth occurs not only as cell 
walls, but in isolated irregular globules. Pro- 
fessor Goodman has shown that the addition of 
small percentages of metals of high atomic volume 
produces a remarkable increase in the friction 
of bearings. This fact appears to be explained 
by the behaviour of the present alloy. It was 
observed during polishing that the isolated globules 
of bismuth, and indeed portions of the mem- 
branes themselves, fell out, the result being 
that the polishing track on the kid skin became 
coated with grey bismuth powder, and an increase 
in the friction was manually distinct. After 
etching, the section was slightly repolished, when 
the cavities formed by the falling out of the 
globules and membranes became filled with a mix- 
ture of rouge and bismuth powder, then presenting 
the appearance figured. 

Copper and Bismuth (Fig. 9).—This reproduces a 
portion of Fig. 9, reduced from a drawing magnified 
220 diameters. It will be noticed that the sec- 
tional bismuth meshes each present a remarkably 
definite and straight plane of cleavage. Figs. 8 and 
9 seem to offer a satisfactory explanation of the 
enormous falling off in the electrical conductivity 
of copper produced by the addition of small quan- 
tities of bismuth. A current in the case of the 
pure metal traverses a series of cohesive copper 
crystals ; in the bismuth alloy it has in its passage 
from one crystal of copper to the next to pass 
through a wall of bismuth divided by a cleavage 
plane. A micrographic analysis of the metal 
bismuth itself reveals the presence of innumerable 
planes of cleavage resembling those of calcite, a 
fact which probably accounts for its high electrical 
resistance. 

Copper and Antimony (Fig. 10) —This section, 
drawn from an alloy of copper containing about 
0.2 per cent. of antimony, shows that the latter 
metal produces very thick brown cell walls or 
sectional meshes, which seem in volume or area 
altogether out of proportion to the percentage of 
antimony present. However, on examination at 
high powers, the antimonide meshes are found to 
possess a distinct compound structure, consisting 
of alternate light and dark laminz, suggesting that 
in the first instance an attenuated antimonide 
involves the copper cells at a high temperature, but 
that at a lower temperature the walls split up into 
plates of pure copper, alternating with those of a 
less basic antimonide. In this alloy the secondary 
crystals of copper contained within the antimonide 
membranes consist of remarkably perfect octa- 
hedra. This illustrates a fact noted throughout the 
present investigation—that thick cell walls usually 
inclose very geometrical secondary crystals, sug- 
gesting that the perfection of the latter is due to 
the protective action of the walls in relieving the 
cells themselves from contraction stresses. 

Arsenic and Copper.—The alloy containing about 
0.2 per cent. arsenic presented a structure re- 
sembling that of the antimony alloy. The meshes, 
however, were green in colour, and their compound 
structure was granular rather than laminated. 
Also the lines of division between the cells and 
walls were less acutely defined than those of the 
antimony alloy. 

Copper and Suphur (Fig. 11).—The section of 
this alloy presented well-defined and geometrical 
primary crystals surrounded by somewhat atten- 
uated sulphide walls. The sulphide also occurred 
in the form of green globules in the interior of the 
crystals, or sometimes near the edges in groups of 
elongated leaves. Sulphide which has escaped 
corrosion by the etching acid is green, but the 
cavities from which it has been dissolved out 
present a red-brown colour. Often isolated 





globules or elongated patches of the green sulphide 
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appear in the brown cavities between the copper 
crystals. 

Copper and Oxygen (Fig. 12).—This section is 
that of copper containing 0.2 per cent. of oxygen 
reduced from a drawing magnified 40 diameters. 
The cuprous oxide arranges itself in granular 
shadowy meshes, not only between the primary 
crystals, but also in the interior of the latter. 

Zine and Copper.—Zine appears to dissolve in 
copper, certainly in proportions up to 0.5 per 
cent., without producing any noticeable change in 
the micro structure. Its behaviour with copper 
appears to be identical with that of silver with 
gold. (See ante.) 

Copper and Silicon. —The structure of this metal 
presented a marked resemblance to that of the 
gold-silicon alloy, the sectional meshes of silicide 
being, however, in relief, granular in structure, and 
larger and less elongated than those of the gold 
alloy. 

td will be obvious that the facts recorded in the 
present paper open up a wide field of research, not 
only in metallurgy, but also in chemical physics. 

It is only just to recall the fact that the sagacious 
conception that metals should be regarded as 
crystallised igneous rocks, was originally due to Dr. 
Sorby. The truth of this conception he proved in 
1864 by his classical research on the micro-structure 
of iron and steel ; but it was only after the lapse of 
a quarter of a century that metallurgists realised 
the fact that in his marvellously patient investiga- 
tions was to be found the clue to those puzzling 
mechanical eccentricities of metals which chemical 
analysis utterly failed to explain. 





THE INSTITUTION OF MEOHANICAL 
ENGINEERS. 

THE first general meeting of this year of the 
Institution of Mechanical Engineers was held on 
the evenings of Thursday and Friday in last week, 
the 30th and 31st ultimo. 
proceedings, Professor Kennedy, the President, 
occupied the chair. The minutes of last meeting 
having been read, some formal business having been 
transacted, and certain resolutions relating to the 
management of the affairs of the Institution having 
been proposed and carried, the Secretary proceeded 
to read 

Tue Report oF THE CoUNCIL. 

This was the forty-ninth annual general meeting, 
and the report shows that the Institution still 
continues to grow and prosper. At the end of 
last year the number of names in all classes on the 
roll of the Institution was 2270, as compared with 
2222 at the end of the previous year, thus showing 
a net gain of 48 in all. During 1895 there were 
added to the register 157 names, against which the 
—y by death was 25, and by resignation or removal 

_ Referring to those members lost to the Institu- 
tion by death during: the last year, the report 
stated that Mr, Arthur Paget was a member from 
1868. In 1878 he became a member of the Council ; 
and from 1887 to 1891 he was a vice-president. In 
the latter year, as so many of our readers are 
aware, he was attacked by serious illness, which 
prevented him taking an active part in business, 
and which ultimately led to his death. 

Mr. R. H. Tweddell was even an older member 
than Mr. Paget, having joined in 1867. He wasa 
member of Council from 1883 to 1885, and just prior 
to his sudden death he had been nominated by the 
Council for election again at the present meeting. 

The loss of these two members will be very widely 
felt, and profoundly regretted by their large circle 
of professional friends and acquaintances. Mr. 
Paget always took a lively interest in the manage- 
ment of the affairs of the Institution, and no trouble 
was too great for him if its interests were at stake. 
Mr. Tweddell, in addition to being an engineer of 
great professional knowledge and originality in de- 
Sign, was a frequent speaker at the meetings, and 
was always listened to with great interest, as he had 
® happy gift of combining sound information with a 

umorous manner of expression. 

The financial position of the Institution was very 
satisfactory ; the total investments and other assets 
ee to 42,6521. 8s. 6d. The report next re- 

erred to the very important subject of the Institu- 
tion House. It will be remembered that at the last 
annual general meeting the desirability of providing 
? house for the Institution was urged upon the 

ouncil, and at that time a committee of the Council 


At the opening of the] ¢ 


It will also be remembered that at the summer 
meeting in Glasgow, it was stated by the Presi- 
dent that it had been agreed to purchase on 
behalf of the Institution a vacant piece of land at 
Storey’s Gate, Westminster, fronting St. James’s 
Park. The new house will, therefore, be in a posi- 
tion convenient for the great majority of the pro- 
fessional members of the Institution, and, indeed, 
it would be hard to find a more desirable position 
than that which the Council have been fortunate 
enough to secure. The owners of the property are 
the Ecclesiastical Commissioners, and the purchase 
has been completed foraperiod of 79 years from Mid- 
summer last. A certain amount of work has already 
been done, the excavating and draining, shoring, 
concreting, and underpinning an adjoining building 
having been carried out. Oontracts are now being 
prepared for the building, which is to be erected in 
accordance with plans approved by the Council. 
Next year is the jubilee of the Institution, it having 
been founded in 1847, and it is appropriate, there- 
fore, that it should have a house of its own after 
having been in existence for 50 years. There will 
be a meeting-room about 60 ft. by 40 ft. ; a library 
of equal area, a large reading-room, a Council 
room, a tea-room, and also a smoking-room, the 
announcement of the latter feature being received 
with applause by the meeting. There is also the 
necessary accommodation for offices, stores, and 
housekeeper’s apartments. 

The work of the Research Committees next 
occupied the attention of the meeting. The third 
report of the committee appointed to consider the 
subject of the value of the steam jacket, which was 
under the chairmanship of Mr. Henry Davey, has 
already been published. During the past year 
apparatus has been specially constructed with a 
view to carrying out a series of laboratory experi- 
ments upon steam cylinder condensation. These 
experiments are now proceeding at the University 
College, London, where the apparatus has been 
xed. 

Professor Robert Austen’s report to the Alloys 
Research Committee, of which Dr. William Ander- 
son is the chairman, was, it will be remembered, 
read and discussed at the last spring meeting of the 
Institution, together with appendices by Mr. Allan 
Gibb and by Mr. Alfred Stansfield. The work in 
connection with this research is still in progress. 

Reference was next made to the Lille experi- 
ments upon ropes and belts for transmission of 
power. It will be remembered that Professor 
Capper attended these trials by invitation as a 
representative of the Institution, and that he 
presented a report which was duly read and dis- 
cussed. The annual report stated that, although 
anticipations which had been entertained went 
somewhat beyond the results realised, the discus- 
sion had the advantage of eliciting practical infor- 
mation of which members might not otherwise 
have had the benefit. It was hoped, moreover, 
‘‘that the opportunity so courteously offered to 
the Institution of appointing a representative to 
attend these trials may serve as a precedent for 
similar co-operation upon future occasions, and in 
other subjects of experimental research.” 

We are glad to hear that the Council have ap- 
pointed an additional committee, under the chair- 
manship of Professor Kennedy, to take charge of 
a research respecting the temperatures and pres- 
sures and other conditions pertaining to the work- 
ing of gas engiries. Under such able guidance the 
work of this committee cannot fail to be of great 
value, and will do much to place the science of 
thermodynamics as relating to gas engines on a 
firmer basis than it now stands. The Council 
have also under consideration the desirability of 
aiding in further steam engine research. 

Reference was next made to the Willans memo- 
rial, particulars of which were announced in the 
last annual report, of which we gave an account in 
our description of the annual meeting. The first 
award will be made in December of next year by 
the Institution of Electrical Engineers. 

A memorial to the President of the Local 
Government Board, urging the desirability of re- 
pealing the existing statutes that operate to pre- 
vent mechanical locomotion on common roads, 
apart from traction engines, was signed by a large 
number of members attending the autumn meeting 
of the Institution. The Council considered that, 
should the appeal prove successful, there will be 
‘*a speedy development of a branch of mechanical 
engineering which may even call forth an amount 


in connection with the remarkably rapid growth of 
the cycle manufacture.” 

Reference was made next to the meetings of 
last year, and a list of papers read was given. In 
connection with this subject, reference was made 
to the work so admirably carried out by Professor 
Archibald Barr as honorary secretary of the recep- 
tion committee at Glasgow. In our report of the 
summer meeting, we referred to the good work 
done by Professor Barr, and we are glad to know 
that, as some recognition of his kind exertions, the 
Council has presented him with a bronze statuette, 
bearing a suitable inscription. 

Finally, the annual report stated that it had been 
decided upon to hold the summer meeting of 1896 
in Belfast, in response to representations received 
from local members. The Dublin meeting of 1888 
is looked on by a large number of members of the 
Institution who attended it as one of the pleasantest 
ever held, and no doubt a visit tothe more northern 
Irish city will afford an equal gratification to 
members attending it. As the report states, on 
the occasion of the Dublin meeting of 1888, a too 
short visit was paid to Belfast, and it was felt that 
a summer meeting held there would be highly 
desirable at an early opportunity. The Council, 
therefore, welcomed the prospect of realising a 
wish then originated. 


Tue New PRESIDENT. 


In accordance with custom, Professor Kennedy, 
having been President for two years, retired at this 
meeting, and Mr. E. Windsor Richards having 
been elected President, Professor Kennedy vacated 
the chair in his favour. 

Mr. Richards, in a brief speech, thanked the 
members for the honour they had done him in 
electing him as President. As he had only heard 
of his election that afternoon, naturally he was not 
prepared with an address, but that would be de- 
livered at the next meeting, in accordance with 
custom. 

A vote of thanks to Professor Kennedy for the 
good work he had done during his two years of 
Presidentship, was next proposed and carried with 
acclamation. Certainly Professor Kennedy has 
been one of the most able, as he has been also one 
of the most popular, Presidents that has ever occu- 
pied the chair of the Institution, and the long- 
continued applause with which the vote’ of thanks 
was received was eloquent testimony of the appre- 
ciation of the members of his exertions in their 
behalf. The work done by Professor Kennedy in 
connection with the Research Committees alone 
would entitle him to the warmest feelings of grati- 
tude and respect, not only from the members of the 
Institution of Mechanical Engineers, but from the 
engineering confraternity throughout the world. 
It would be impossible to give a money value to the 
good he has done by his disinterested and arduous 
labours. The only persons whocan have any cause 
of complaint against Professor Kennedy must be 
future Presidents of the Institution, for he will be 
a very difficult man to follow. 


TELEMETERS AND RANGE-FINDERS. 


The first paper read was a contribution by 
Professors Barr and Stroud upon ‘‘ Telemeters and 
Range-Finders for Naval and other Purposes.” 
This paper we propose to print shortly in full, with 
the illustrations accompanying it. It did not treat at 
length the history of the subject, but was confined 
to a description of two instruments, namely, the 
range-finder which is now in use in the navies of 
this and many other countries, and a small hand 
instrument, identical in principle, but much more 
portable and simpler in detail. The Barr and 
Stroud range-finder, which was the subject of the 
paper, was designed to meet the requirements of 
the Admiralty, namely, that it should be capable of 
measuring ranges up to 3000 yards with a maximum 
error of 3 percent. Inorder to have some margin, 
the standard of accuracy assumed by the authors is, 
that under favourable circumstances, such as calm 
sea and clear atmosphere, the range-finder should 
be capable of measuring a range of 3000 yards 
within 1 per cent., and this it has been found 
capable of doing. The accuracy of a range-finder 
must depend chiefly upon the length of base 
adopted, which is represented in this case by the 
length of the instrument. Having made an instru- 
ment of 5 ft. base, the authors adopted 44 ft. for the 
naval range-finder. It would be impossible to give 
any useful abstract of this paper, so far as describ- 
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drawings which were exhibited at the meeting, and 
which we, as already stated, shall ultimately pro- 
duce. The optical part of the instrument is of the 
greatest ingenuity, and for its design required a 
thorough knowledge of scientific principles, and it 
should be stated it is the result of continuous 
work on the part of the authors for the last 
seven or eight years. The mechanical details 
are not less ingenious than the optical part. 
Extreme rigidity is necessary for the successful 
working of the instrument, otherwise the base 
line becomes distorted, and the calculations are 
naturally erroneous. The general principle is that 
of a framework contained within a tube, and pre- 
caution has to be taken to prevent distortion 
through difference in temperature, supposing, 
for instance, the sun were to shine on one side of 
the instrument and not on the other. The methods 
adopted by the designers have, however, been 
successful in overcoming all these difticulties. 
Professor Barr, in some supplementary remarks 
he made after reading the paper, said that he was 
much in doubt whether it was a fitting subject to 
bring before the Institution of Mechanical Engi- 
neers. If, however, there was any appropriateness, 
it must be attributed to the late President, Pro- 
fessor Kennedy, for it was at his request that the 
paper was prepared. There was, however, one 
reason why a paper on an optical subject should 
be acceptable to engineers ; for Smeaton, who may 
be considered as the founder of civil engineering, 
ani James Watt, who certainly was the founder 
of mechanical engineering, both gained their early 





knowledge of physical laws as opticians. Turning 
to the example of the naval telemeter which was 
shown in the theatre, the author referred to some 
features not mentioned in the paper. One of these 
was the face-piece. In looking through the instru- 
ment, the observer placed the upper part of his 
face in an india-rubber mask which fitted over the 
nose, round the cheek-bones and temples, and 
across the forehead, the eyes being thus in two 
cavities, at the bottom of which were the observa- 
tion holes. In this way external light was ex- 
cluded, and the rays of light reflected by the 
mechanism of the instrument alone were visible. 
The face-piece had other advantages: one was that 
it brought the pupil of the eye itself opposite the 
observation apertures ; another that it enabled the 
observer to support his head against the instru- 
ment, so that with one hand he was able to carry 
out the necessary adjustments to find the range, 
whilst with the other he could make the tube to 
swing so as to counteract the motion of the vessel. 
Professor Barr next referred to the necessity for 
strength and rigidity in the apparatus, and so far 
successful had the design proved that one instru- 
ment had been used for 14 months at the gunnery 
school without requiring adjustment. In another 
case, on board ship, one of these telemeters fell, the 
outer tube being injured, but the working not being 
affected. In still another case, an instrument was 
dropped from a considerable height on to the deck 
of a ship, the outer case being indented to the 
extent of 4 in., but without the efficiency of the 
instrument as a range-finder being in any way 
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impaired. These instances proved the wisdom of 
keeping the outer case separate from the frame- 
work which supported the mirrors that reflected 
the rays of light from an object, by which the range 
is discovered. 

The discussion on this paper turned largely on 
the optical part. Mr. Mallock was the first speaker. 
He congratulated the authors on the success they 
had obtained with this instrument, and the great 
ingenuity exercised in its design. He had not seen 
the details before, but it was evident that the 
authors had thoroughly thought out all the points, 
and designed the details with a just eye to the 
results required to be obtained. Mr. Mallock 
especially admired the combination of eye-piece 
prisms which the authors had adopted. He had 
applied the same principle to the ordinary telescope. 
With regard to figures given as to accuracy, the 
authors did not say what was the magnifying power. 
Professor Barr here said that it was 25 to 30. He 
would also like to know what was the aperture ; 
this Professor Barr stated was 12 in. With regard 
to the halving of the field, the authors appeared to 
think that the dividing of the object and putting 
the halves together again was the better plan. No 
doubt this was easier to the novice, but it confined 
the useful part of the field to the neighbourhood of 
demarcation. With this plan, also, there might be 
a difficulty in keeping the object in the field. He 
would, however, repeat his congratulations to the 
authors on the remarkable and useful instrument 
they had produced after so much apparent labour. 

Professor Boys also wished to congratulate the 
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10 seconds. A cricketer had to estimate the dis- 
tance of the cricket ball in one-tenth of a second. 
For war purposes, however, 10 seconds would be a 
time short enough. It might interest the meeting 
to know that in the museum of a country town he 
had lately seen an instrument bearing the legend 
that it was ‘‘the invention of a talented fellow- 
townsman, and was devised to determine the 
position of an inaccessible object without going 
there—a thing hitherto thought by mathematicians 
impossible.” 

Mr. Hilger, who carried out the manufacturing 
operations in connection with the optical part of 
the instrument, referred to the difficulty of fixing 
mirrors so that there was no rounding of the sur- 
faces. The spherical parts were not so difficult 
as the focus was long enough. He also referred at 
some length to the difficulty in the way of obtain- 
ing achromatic object glasses. Mr. Wicksteed asked 
why the scale was confined to a length of 6 in. 

Mr. A. P. Head said that the extreme accuracy 
of 1 per cent. might be put in a stronger light if 
the authors would give a Table of observed and 
actual distances, It was stated in the paper that 
the 2-ft. instrument was about the lightest that 
could be made asa hand instrument, but there were 
conditions where a still lighter apparatus was re- 
quired for rough purposes. He had wanted such 
himself, and Professor Barr had kindly lent him one 
of his two-observer instruments. This was accu- 
rate, but it possessed the objection that two ob- 
servers were required, which in his case was fatal. 
He had used a box sextant with success, and ex- 
plained the manner in which he had prolonged 
the base line by means of a stationary object mark- 
ing a point. 

Professor Stroud, in replying to the discussion; 
said that in regard to Mr. Wicksteed’s question as 
to the length of scale, 6 in. was used because that 
was all that they wanted. In fact, they could read 
the scale as it stood with a degree of accuracy that 
exceeddd by five times that obtained with the optical 
parts. The system of range.finding described by 
Mr. Head was not applicable to a moving object. 
Something had been said about the happy idea that 
had led to the instrument, and he would support 
the remarks made by the statement that the ‘‘ happy 
idea”’ did not cover a space of time more than three 
weeks, but it had taken seven or eight years’ con- 
tinuous thought and labour to put it into the prac- 
tical shape of the instrument then before the meet- 
ing. They had worked out six or eight eye-piece 
prism combinations, but these were of more interest 
to the optician than to the engineer. As to the 
accuracy possible in taking what might be called 
snap-shots, they came within one second of arc, but 
with the laboratory instruments they could read 
above and below with a degree of accuracy of half 
a second of arc. Mr. Mallock in his speech had 
treated them very generously, for he had not re- 
ferred to his own work in connection with range- 
finders. Inthe Admiralty competition he was the 
most formidable competitor they had to meet. In 
conclusion, Professor Stroud would refer to the 
energy shown by his colleague, ‘Professor Barr, in 
the work they had performed together. Had it 
not been for the courage and perseverance of Pro- 
fessor Barr, he was free to confess, he would have 
given up the competition long before the work was 
completed. 

Professor Barr, who added a few words in 
response to the invitation of the President, wished 
to thank the meeting for the very kindly way in 
which they had received the paper. He had been 
asked as to his experience in using the instrument. 
He had used it to some extent at sea, but had 
never been fortunate in meeting with heavy weather, 
so as to test its capacity under the most unfavour- 
able conditions. Their assistant had, however, 
through the kindness of the Aimiralty, been able 
to be present at the naval manceuvres. On one 
occasion, on the Benbow, which was not the 
steadiest ship in the Navy, the weather had been 
so bad that the tarpaulin had been washed off the 
forward guns. Although the gentleman in charge 
of the apparatus had had a fair amount of experience 
in its use on land, he had not previously made any 
observations at sea, yet he got records that were accu- 
rate within 1 second ; that is to say, two persons mak- 
ing independent observations had agreed within that 
limit. In making trials they were not surprised if 


they got agreements between two persons within 
a quarter of asecond. Any one entirely unaccus- 
tomed to the use of the instrument would in a few 


The levers are divided, and are attached by short 
collars which can be clamped at any required 
graduation to pivots at the end of a bar, which is of 
the same length as the distance between the pivots 
on the deck of each model, that distance being 4 ft. 
This bar carries a vertical spindle, to which the 
lower wire is connected by a ring which can travel 
up and down the spindle, and thus allow for the 
sag of the wire. 
the wire at both ends of the bar, and thus keep the 
latter, and therefore also the models, in a steady 
course. 
models serve as stops to prevent them from coming 
close together, when one lags behind the other. The 
levers are always clamped at the same graduation 
on each, and this graduation is varied by trial 
until the models tow abreast at the required 
speed, 
can readily be obtained within limits of 0.02 
knots per hour. The principle upon which results 
are obtained is based upon the proposition that 
it will always be possible to make two models 
of such scales that the same absolute speed will for 
one of the models correspond with that of a ship 
which has been tried at sea; and for the other 
model with that desired for the proposed ship. 
The actual resistance of the model of the ship 
already tried can be calculated, and if the ratio of 
the total resistance of the two models at the same 
speed is found by trial, the actual resistance of the 
second model will be known; therefore the resist- 
ance of the proposed ship at the desired speed can 
be calculated. 
are made of yellow pine. 


letter from Mr. Froude, who was unable to be 
present. 
Froude said, for obtaining horse-power estimates 
without laboratory apparatus. 
the system rested in the fact that the two elements 
which are most difficult to estimate were approxi- 
mately common to both models. 
detail, Mr. Froude would suggest that when towing 
models of 10 ft. long alongside each other, with a 
distance of nearly 4 ft. between them, their respec- 
tive waves might interfere with the result. 


not exactly equal while the models were being 


At the termination of the discussion on Messrs. 
Barr and Stroud’s paper, the meeting adjourned 
until the next evening. 


Mope. ExrerIMENTS IN Suip REsIsTANce. 

On the members assembling on Friday evening, 
the 31st ult., the President, Mr. E. Windsor 
Richards, occupied the chair. The first paper taken 
was by Lieut.-Colonel Thomas English, and was on 
‘* The Calculation of Horse- Power fur Marine Pro- 
pulsion.” This paper we shall also print in full, 
with the illustrations, at a future date. The 
object of the paper was to describe a method 
of calculating, from the results of a single sea trial 
of one ship, the horse-power necessary to propel 
another ship, of the same type, at any given speed. 
By the method treated upon, it is practicable with 
the ordinary appliances of a shipyard to approxi- 
mate closely results which could otherwise only be 
obtained with a model tank. The author referred 
to Froude’s method of separating the skin friction 
resistance from the wave-making resistance. The 
former could be readily tabulated, whilst to ascer- 
tain the latter experiments have to be made either 
with an actual ship or with a corresponding model 
in a tank. The apparatus described consists of a 
small electric motor, furnished with a resistance coil, 
and running at aspeed of about 1000 revolutions per 
minute. The motor gives off about one-sixth of a 
brake horse-power, or a pull of about 8.4 1b. through 
631 ft. per minute on an endless piano wire 
stretched over two pulleys about 350 ft. apart, one 
pulley being driven by the motor. The wire, 
therefore, is suspended horizontally over the sur- 
face of any convenient sheet of water. A towing 
frame is used, consisting of two similar and parallel 
levers, each 60 in. between centres, and pivoted at 
their ends to the decks of the models. In this 
way the models are kept parallel to each other. 


Vertical slotted guides embrace 


Loose diagonal guides connecting the 


It is found that the requisite speed 


The models, which are 10 ft. long, 
The discussion was opened by the reading of a 
The method proposed was ingenious, Mr. 


The advantage of 


As a matter of 


Professor Barr said that if the resistances were 


towed, instability might result, and the models 
would come together. He had designed an appa- 
ratus involving similar principles, but this was in- 
tended for measuring wind resistances. He also 
had thought that the point made by Mr. Froude 
might arise in regard to the models interfering 
with each other. He would ask if there was any 


models over those made of wax, which were generally 
employed in tank experiments. 

Mr. Leslie Robinson referred to the examples 

given by the author in the paper, in which he 
determined the horse - power required for a tor- 
pedo-boat destroyer of 300 tons displacement and 
30 knots speed, The Janus and Lightning, built 
by Palmer’s Company at Jarrow, had displacements 
of 247 tons, and they steamed on trial at 27.85 
knots. The wetted surface of the Janus was 3796 
square feet ; on the proposed vessel it would be 
4321 square feet. The indicated horse-power of 
the Janus at 27.8 knots was 3840; whilst the 
Lightning, steaming at 27.9 knots, required 3990 
indicated horse-power. Working these figures out, 
the estimated horse-power required for the 30-knot 
vessel would be 5220 horse-power. Referring to 
these figures, Mr. Robinson asked whether the 
details of the calculations set forth had been ob- 
tained by means of actual experiments from models. 
He asked this because the horse-power to give the 
speed seemed low, those accustomed to designing 
vessels of this class would give rather 6000 indicated 
horse-power. 
Colonel English, in replying to the discussion, 
said he would communicate with Mr. Froude by 
letter. With regard to the distance apart of the 
models, and the interference of the waves thrown 
off by them, he had settled the distance from 
observation of the waves of an actual ship on trial. 
The distance was measured of the waves going out 
at the stern, and the models were adjusted accord- 
ingly. It was an illustration of the beauty of 
Froude’s system that corresponding speeds in models 
reproduced the actual wave formation made by the 
full-sized ship. Photographs had been taken of 
waves formed at sea, and the models in the tank 
were found to reproduce them. Professor Barr had 
asked if the models closed together when the levers 
were unequal. He had not observed that, but, as 
he had said, there were diagonal guides for pre- 
venting this difficulty, and thus the models were 
prevented from coming too close together. The trial 
referred to in the paper consisted of 11 runs, and 
all the time the models kept almost exactly abreast, 
and when the speed was adjusted they were per- 
fectly equal over the whole course. The advan- 
tage of wood over wax for models for shipyard work 
was that the ordinary workman employed could 
deal with the material. He thought the average 
model-maker of the shipyard would be somewhat 
puzzled if he were given paraffin to deal with. In 
regard to the proportion of horse-power allotted to 
the 30-knot boats, he thought that with 300 tons 
displacement the power would be as specified. 


SUPERHEATED STEAM. 
The last paper read at the meeting was by Mr. 
William Patchell, of London, entitled ‘‘ Notes on 
Steam Superheating.” This paper we shall print 
also in full shortly, with the illustrations. The 
author referred tg the labours of Fairbairn, Tate, 
Hirn, and Siemens in connection with the problem 
of steam superheating. He next gave some account 
of the early attempts at superheating, the advan- 
tages of which were well known many years ago, 
as our readers are aware. In 1828 Richard 
Trevithick reported an application of the principle 
to an engine at a Cornish mine. More recent 
efforts included those of the late Mr. John Penn 
in 1859, whilst Mr. John N. Rider, in 1860, dealt 
with the Parson and Pilgrim’s apparatus, and with 
Partridge’s superheater, in a paper read before 
the Institution. The Hon. John Wethered, of 
the United States, also read a paper before the 
Institution of Civil Engineers in 1860, in which he 
advocated the use of ‘*combined steam.” Coming 
down to modern times, the author described Gehre’s 
superheater, introduced into this country by B. 
Donkin and Co., of Bermondsey, and the super- 
heater of Hick, Hargreaves, and Co. The chief 
part of the paper, however, dealt with M‘Phail and 
Simpson's superheater, a type which is doubtless 
well known to our readers. Tables of tests were 
given showing the advantage of the use of this 
apparatus, and diagrams were hung on the wall 
illustrating its method of operation. In one series 
of tests made at the works of Isaac Holden and Son, 
at Reims, with 56.5 degrees of superheat, the gain 
due to the superheater in water evaporated per 
pound of combustible was given at 28.97 per cent. In 
another set of tests made with this superheater at 
Messrs. Henry Bruce and Sons’ mills, Currie, Mid- 
lothian, where the superheating averaged from 88 
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down at an average of 32.6 per cent. of water 
evaporated per pound of combustible. In still 
another test made at the Thornliebank Company’s 
Works, Glasgow, with a superheat of 55.2 deg., the 
gain was 19.98 per cent. of water evaporated per 
pound of combustible. The author had adopted 
this type of superheater himself in 1893 at the 
Maiden-lane Station of the Charing Cross and 
Strand Electricity Corporation, fitting it to a Bab- 
cock and Wilcox boiler. In this case exigencies of 
space prevented the fall apparatus being put in 
position, only half of the complete principle, there- 
fore, being carried out. The water pumped into 
the boiler per hour before the superheater was 
added was 3457 lb., with the superheater the corre- 
sponding figures were 5125 lb. The water evapo- 
rated per pound of coal in the first case was 
8.89 lb., in the second 9.65 1b. The coal burned 
per hour per electrical horse-power without the 
superheater was 4.74 lb., with the superheater 
4.12 lb. The water per hour per electrical horse- 
power without the superheater was 42.1 lb., and 
with the superheater 39.7 lb. The efficiency of the 
boiler was 68.4 per cent. without the superheater, 
and 74.9 per cent. with the superheater. The 
engines on the second test were estimated not to 
be in such good order as on the first. In 
connection with this subject, the author gave 
an instance of the advantages obtained by 
applying induced draught. There was no space 
for an economiser between the boilers and the 
fan, the gain sought for being in increasing the 
capacity of existing boilers, so as to render com- 
bustion independent of the state of the weather. 
The fan selected was supplied by Mesers. G. E. 
Belliss and Co., of Birmingham, and was notable for 
its easy running. The method of working was to 
keep the boilers on natural draught with light load, 
and as the demand increased to start the fan. 
When the boiler was steaming freely an iron bar 
inserted through the brickwork near the ends of 
the tubes soon became red-hot, and the tempera- 
ture taken by a platinum coil pyrometer was about 
900 deg. Fahr., but no damage was done to the 
superheater. It was stated that the application of 
the superheater, together with the stronger draught, 
had increased the capacity of the boiler 140 per 
cent., or raised the evaporation from 3457 lb. per 
heur to 8298 lb. per hour, without increasing the 
space occupied. The coal burned per square foot of 
grate per hour with the superheater was 29.3 lb., 
and the water evaporated per square foot of heating 
surface per hour was 4.37 lb. ; the water evapo- 
rated per pound of coal was 8.24 1b. The degree 
of superheat was 31.6 deg. The author next 
referred to Schwoerer’s superheater, results of 
tests being quoted. Sinclair’s superheater was 
also mentioned as being very compact, and likely to 
prove highly economical. 

At the conclusion of the reading of the paper, 
Mr. Patchell stated that he had made two more 
tests at the Maiden-lane station, chiefly with a 
view to try the skill of the stokers. One man had 
managed to evaporate 8758 1b. of water per hour, 
which was a higher figure than had been obtained 
at the former tests referred to. Another stoker, 
however, did rather better, as he managed to get a 
duty of 10,125 1b. of water evaporated per hour out 
of the boiler. This was three times the original 
evaporation from the boiler before the superheater 
and fan had been fitted. 

Mr. Crompton, who rose at the invitation of the 
President, said that he had a superheater ready to 
be fitted, but press of work had prevented him from 
having it tried. He hoped, however, to do so ulti- 
mately, and would be pleased to give the results, if 
they would be of interest, to the Institution. 

Professor Kennedy said that at the discussion 
of the paper read on the Edinburgh electric 
lighting station at Edinburgh, he had promised 
te give figures on the results of superheating. 
These he had pleasure in now handing to the 
Secretary, and they would appear in the Proceed- 
ings, although it was unnecessary to read them in 
full to the meeting. At Edinburgh he had said 
they had not at first got much apparent super- 
heating, and he had attributed this toa large extent 
to the want of covering of the superheaters, and, 
toa small extent, to errors of the thermometers. 
Now, however, they had Mr. Burstall’s platinum 
thermometer, and he was able to say that the 
apparent want of superheat was due much more 
to defective readings of thermometers than to 
anyth’nz else. The superheaters were always in 
use, and it was difficult, therefore, to get com- 





parative figures with and without them, but he 
had arranged some special experiments for the 
purpose. Running 24 hours without the super- 
heaters, the water required per unit was 52.4 Ib., 
the water required with the svperheaters was 
47.9 1b. per unit. There was, therefore, a saving 
in the weight of steam used of about 9 per cent. 
in favour of the use of the superheaters. The coal 
burned per unit without the superheaters was 
6.5 lb., with the superheaters it was 5.76 1b. In 
more exact, but shorter experiments, he had found 
the saving in steam to be 11 per cent. with 30 deg. 
of superheat at the engine, and 22 per cent. with 
65 deg. In ordinary working the average super- 
heat at the boilers was 75 deg., and this was only 
reduced to 48 deg. in the steam pipe in the engine- 
room, furthest from the boilers, so there was 
superheating at all the engines. It was found 
that with 65 deg. of superheat the water used 
was 24,2 lb. per electrical horse-power per hour 
with a non-condensing Willans engine; without 
superheating it was 31.31b. of water per electrical 
horse-power per hour, the difference being no doubt 
mainly loss due to wetness of steam passed through 
ordinary well-clothed steam pipes. 

Professor Kennedy further stated that in the 
years 1860 to 1868, when he was at Dudgeon’s 
Shipbuilding and Engineering Works on the 
Thames, where he served his apprenticeship, they 
made many veersels with superheaters of a type 
which he illustrated by a sketch on the blackboard, 
showing the once so well known steam chimney. 
It would be interesting to state that they found 
after the superheaters had been in use come time at 
sea, large lumps of carbonate of lime, sometimes 
3 in. or 4in. thick and 8in. or 9in. long, were 
found in the bottom of the annular superheating 
space. How they got there might be a matter of 
opinion, but he thought there could be little doubt 
that the lime was deposited from salt water carried 
over by priming. Referring to the author’s paper, 
he would say, as one interested in central station 
work, that the smaller space occupied by the boiler, 
due to the superheaters and forced draught, was 
a circumstance that was brought very closely home 
to all electrical engineers. If they could get one 
boiler to do two or three times the duty that it 
formerly did, occupying the same space, it might 
under some circumstances be as valuable even as a 
saving of 10 per cent. in coal. 

Mr. Michael Longridge said that he did not pro- 
pose to criticise the paper in detail, but rather to 
devote the time at his disposal to answering two 
questions which would present themselves to all 
who took up superheating either as engineers or 
steam users. First, What did they want ? Secondly, 
How were they to get it? Did they want much or 
little superheat ? In the paper economies of 20 
per cent. were claimed from 100 deg. to 120 deg. 
superheat, but a reference to Professor Unwin’s 
report, on which the Table was based, led him to 
think that the economy was due not so much to the 
use of the superheated steam in the engines, as in the 
evaporation of water carried over from the boilers. 
Had the steam been dry at first, he thought the saving 
would have been reduced by about one-half, and 
he feared that any one expecting to get 20 per cent. 
saving by superheating 100 deg. raised in a 
Lancashire boiler would be disappointed. A con- 
siderably greater superheat would be required. 
In support cf his proposition, he pointed out 
that in ordinary cases a claim of 20 per cent. 
saving was equivalent to a statement that the 
steam in the cylinder was dry at the beginning of 
the expansion, and that the expansion curve 
was as full as if heat were being received 
from the cylinder walls, as was the cage with 
saturated steam. But Hirn’s experiments in 
1873 and 1875 showed that with so low a pres- 
sure as 45 lb., cut off at quarter stroke, the 
steam was not dry at the end of the admission 
when the superheat was 160 deg. He also 
mentioned an experiment which he had made 
with a non-condensing engine whose cylinder 
was jacketed internally and wiped out inter- 
nally during the exhaust stroke by a current 
of air heated to 500 deg., the heat applied being as 
much as would have superheated the steam used 
by 280deg. had there been no air, yet there was 10 per 
cent. of water at the end of the admission when the 
boiler pressure was 115 lb., and the cut-off 16 per 
cent. Finally he quoted Schroter’s trial of Schmidt’s 
engine, mentioned by Professor Unwin in his 
James Forrest lecture, as consuming 10.2 lb. of 
steam per indicated horse-power per hour, to show 








that 280 deg. of superheat was required to keep the 
steam dry throughout the stroke in the high- 
pressure cylinder, and that even then there was 16 
per cent. of water in the low. He therefore con- 
cluded that to get the best results about 300 deg. 
to 350 deg. of superheat was required at the super- 
heater. 

The answer to the second question, How was 
this degree of superheat to be obtained ? was given 
by a Table the speaker had placed upon the wall. 
This Table seemed to indicate that unless the gases 
were 300 deg. to 400 deg. hotter than the steam, the 
transmission of heat from them to the steam was 
very slow, and a large and expensive superheater 
would be required to get the necessary superheat, 
if it could be got at all. Jn order, then, to heat the 
steam to 600 deg. or 650 deg., the temperature of 
the gases entering the superheater should be about 
1000 deg. With such a temperature the rate of 
transmission appeared to be about five units per 
square foot of external surface per 1 deg. difference 
of mean temperature per hour, and the quantity of 
steam whichcould be passed through thesuperheater 
about 30 lb. per square foot per hour. These figures 
disposed, in his opinion, of all schemes for heating 
the steam by waste gases of low temperature. The 
superheater should be placed in a temperature of 
1000 deg. to 1200 deg. It should be coupled to 
the boiler and main steam pipe as in Hick’s arrange- 
ment. It should be provided with a damper or by- 
pass flue, and there should be a thermometer near 
theengine to partly shutoff the superheated steam by 
an electric current when the mercury rose to agiven 
—- and made contact with a wire in the 
tube. 

Mr. John S. Raworth thought that before twelve 
months were overallsteam users and engineers would 
be taking a stronger interest than now in super- 
heating. He had tried to gather from the paper 
whether the author had any opinions of his own ; 
but he had come to the conclusion that there 
were no very strong views that he wished to ex- 
pound. If the superheater were placed in the course 
of live gases, it might detract from the evaporative 
efficiency of the boiler, whilst if placed 0 as to 
intercept the heat from waste gases, it would not 
affect the boiler efficiency per se. Obviously a super- 
heater could not improve the evaporative efficiency 
ofa boiler; and in the cases referred to in the paper, 
where it had apparently done so, the improvement 
must have been purely accidental. Professor Unwin 
had, very properly, swept on one side the efficiency 
of the boiler, and confined his attention to whether 
superheated steam was better or not than saturated 
steam. His experiments showed a saving of coal 
commensurate to the saving in steam. They had 
not to consider whether one boiler was better or 
worse than another, but whether superheating was 
economical and practicable. McPhail’s super- 
heater was only accidentally a superheater. Some 
of the best results were obtained when the ‘‘ super- 
heater’ was not really a superheater at all, but 
only a boiler improver, and the author had alppa- 
rently shown some recognition of this by only quot- 
ing the figures of the boiler, and not the effect on 
the engines. What happened with this apparatus 
was, that it picked up some of the heat on its 
way to the chimney and conveyed it to the 
water in the boiler. The same thing might be 
done by using any other circulating medium, such 
as water or mercury. The cperation carried out 
actually, was to take a boiler which was working 
inefticiently, and add 40 per cent. or 50 per cent. 
to the heating surface, naturally getting a better 
result—every one would have expected it. The 
speaker pointed out that the McPhail arrange- 
ment probably possessed one source of advantage 
over a simple increase of boiler-heating surface, in 
that there would be less tendency for scot to form 
on steam-carrying tubes than on water-carrying 
tubes. It was interesting to note the steam con- 
sumption of a Willans engine in ordinary work, 
viz., 42 lb. per effective horge-power. It was a 
common experience for the incidental results of a 
trial to prove quite as instructive as the direct 
results. 

Mr. Henry Davey said that no one would dispute 
that superheating conduced to economy, but he 
thought the question was in a confured state, and 
no one could say what would be anticipated from 
any given conditions. Mr Davey next referred to 
some experiments made by Isherwood many years 
ago, when he found that 60 deg. of superheating 
gave an economy of 15 per cent. Waste heat wae 
used, but the superheat was not sufticient to entirely 
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prevent cylinder condensation. Mr. Davey next 
proceeded to discuss at considerable length his 
views of the theory of the subject, illustrating his 
observations by diagrams which he had placed on 
the wall of the theatre. 

Mr. McPhail said he was obliged to the In- 
titution for the kind remarks that had been 
made on what was called McPhail’s superheater, 
but which some appeared to think was McPhail’s 
non-superheater. He was, however, convinced 
that it was a superheater, and also that it would 
lead to a new era in steam consumption. There 
were many points, he said, about steam on which 
we were ignorant—a proposition which received 
the cordial assent of those present — and, he 
added, upon which we were likely to remain 
ignorant ; in which remark he also carried the 
meeting with him. His apparatus was not only a 
heat arrester, but aleo a superheater, and they had 
now one working at 334 deg. of superheat. It was 
also designed to give a degree of superheat that 
would rise and fall in unison with the pressure ; 
and this it did. He endeavoured to get it as close 
to the flue as he could; but in spite of that the 
superheater sometimes became a condenser. His 
arrangement, however, was the only one which did 
not allow the steam that was condensed to go to the 
engine, for after the superheater had become a 
condenser, the steam was returned to the boiler, 
and thus was kept at the temperature due to its 
pressure. On the other hand, Mr. McPhail con- 
tinued, if it became ‘‘dry,” it never afterwards 
became ‘‘ saturated,” because it was never brought 
in contact with the water. He would mention 
an instance in which a beam engine was worked 
with steam from a boiler fitted with his super- 
heater. The amount of superheat was 140 deg., 
and an economy of 28} per cent. was obtained by 
the use of the superheater. He did not agree with 
Mr. Longridge that a high degree of superheat was 
necessary ; for if steam were dry at any temperature, 
very little water remained after the work was 
done. What was wanted was dry steam at any 
temperature. Mr. McPhail was of opinion also 
that no water would go from the boiler into his 
apparatus as a result of priming. This was due to 
a phenomenon which he described as ‘‘a backing 
of the pressure,” which, he said, drives back the 
water. 

Mr. Crossland thought that great credit was due 
to the author for showing how the power of a boiler 
might be increased three times. He was of opinion 
it was one of the greatest steps in engineering 
practice he had heard recorded in that room. From 
the year 1869 to 1873 he had been engaged in con- 
nection with a superheater of his father’s, which 
consisted of serpentine pipes in the flue. The diffi- 
culty that they had to contend with then was the 
burning of the low-grade lubricants, at that time the 
only ones available for cylinder purposes. The hot 
steam also set fire to the pipe covering. Recently 
he had made experiments with superheating, some 
of the results of which he gave. The difficulty he had 
found was radiation from the steam pipes. With 
121 deg. superheat they had got 10 per cent. 
economy, but all parts had to be covered so that 
heat would not escape. He had tested McPhail’s 
superheater, and found that it added an enormous 
quantity of heat to the water in the boiler. 

At this point, the meeting having been protracted 
considerably beyond the usual hour for separating, 
the President adjourned the discussion until the 
next meeting of the Institution. 





HORIZONTAL BORING, DRILLING, AND 
MILLING MACHINE. 

THE machine which we illustrate on page 180 is for 
horizontal boring, drilling, and milling; it was con- 
structed by Messrs. Loudon Brothers, of Waterloo- 
street, Glasgow, and is intended to operate on any part 
of a surface measuring 8 ft. horizontally or 7 ft. ver- 
tically, these _—- representing the limit of the 
traverse in each direction. The spindle is of steel, 5 in. 
in diameter, having a traverse of 36 in., and is fitted 
with a self-acting interchangeable feed gear giving six 
changes of speed, viz., 152, 99, 50, 36, 25, and 15 
feeds per inch of traverse of spindle. The rate of the 
milling feeds in inches per minute may be any of the 
following, viz., ,°,in., 4 in., 1 in., 14 in.,2 in., or 24 in. 
The spindle is adjustable vertically and horizontally, 
both by hand and power, and is fitted with a clutch re- 
veraing motion. The saddle carrying the spindle is 
counterbalanced, and a platform is fitted to the saddle 
from which all movements may be controlled. The 


standard is of box section, and is fitted with adjust- 


able wedges and screws for taking up all wear. The 
bed has broad bearing surfaces for carrying the stan- 
dard. The driving gear is of ample power, and is 
carried by a separate bracket bolted to the bed; the 
self-acting and milling motions are each driven inde- 
pendently. The baseplate, or worktable, measures 
12 ft. by 8 ft., and is fitted to brackets cast on the 
front of the bed. The machine has a universal out-end 
boring stay, with three bushes and also a facing slide, 
and complete countermotion with belt-shifting appa- 
ratus. Its approximate weight is 21 tons. 





STONY CREEK BRIDGE; CANADIAN 
PACIFIC RAILWAY. 
ON page 628 of our last volume we published some 
eneral views and a description of the Stony Creek 
Bridge on the Pacific division of the Canadian Pacific 
Railway. This bridge, which is near the summit of 
the Selkirks, was at first constructed (in 1885) as a 
timber truss in four spans, of 33 ft., 161ft., 162ft., 
and 86 ft. It crossed a chasm 300 ft. in depth, and 
though in sound condition when the reconstruction 
works were in progress, it was considered advisable 
to reconstruct it, chiefly on account of the danger from 
fire ; the wisdom of this decision was proved shortly 
after by the occurrence of a conflagration which would 
have swept away the wooden bridge, had it been in 
existence. Originally the spans were supported by 
lofty timber piers, founded on platforms cut on each 
side of the gorge, and it was originally intended to 
adopt permanent piers, and comparatively short 
spans; it was, however, found that the expense of 
foundations would more than counterbalance any 
economy in the superstructure, and a single arch of 
336 ft. opening was desided on. The work, which 
was carried out by Mr. B. A. Peterson, engineer-in- 
chief of the company, cost something less than 20,000U., 
of which about 15,000/. was for steelwork. On page 
626 of our last volume we published a general view 
of the new bridge, and on page 181 of our present 
issue, we illustrate the constractive details of the arch. 
The two curved main girders are made with 16 panels, 
varying in length from 21 ft. at the centre to 31 ft. 
10 in. at the springing; the top and bottom chords 
are made in straight lengths for each panel, so that 
the arch is polygonal. The bottom chord is 27 in. 
deep, and is built of four plates 27 in. by § in., and of 
two plates 13 in. deep for the three panels next the 
springing ; the number and dimensions of these plates, 
angles, and tee-bars used are marked on Fig. 1. The 
top chord is made with two plates 184 in. deep, and 
angles. The vertical and diagonal braces in the panels 
are composed of angle-iron and lattice bars (Figs. 7, 8, 
and 9). The ends of these braces are connected 
by pins to the plates of the top and bottom chords. 
As shown in Fig. 1, these pins pass through cover- 
plates riveted to the chords, the pin-holes being 
large enough to admit the entrance of thimbles placed 
on the pins, and the ends of the braces pass over these 
thimbles. The details of the cross-bracing at each 
panel are shown in Figs. 7 to 10, and Figs. 4and 5 
show the central longitudinal struts introduced 
between the cross-bracing. Fig. 6is a plan of the 
bottom lateral bracing, extending for the whole length 
of the bridge between the main girders, which are in- 
clined inwards as shown inthe cross-section. The arch 
is supported by pin bearings at the abutments (Fig. 1), 
and the platform is carried by two parallel longi- 
tudinal girders 6 ft. deep, and Mes 90 ft. above the 
centre of the bottom pin bearing. At the ends of the 
bridge these longitudinal girders are carried on steel- 
braced towers about 80 ft. in height, the front stan- 
chions of which are vertical, and the rear ones 
inclined ; at the base these towers are 43 ft. in 
width ; their construction is shown in Fig. 2, where 
it will be seen that they are made up chiefly of 
lattice-work, with angle bracing, and top connecting 
plate girders 5 ft. in depth.. On the platform thus 
provided are pin bearings supporting the longitudinal 
irders, the level of which is such that the lower 
ange intersects the main girders for about a third of 
their length. This arrangement involves the provision 
of an intermediate bearing secured to the top chords of 
the main girders (Fig. 2), and carrying a transverse 
plate girder (Fig. 9) to support the longitudinal by 
means of pin bearings. The form of the longitudinal 
girders is shown in Fig. 1, and the cross-bracing in 
Fig. 9, while Fig. 11 illustrates the detail for carrying 
the rails. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Development of the Midland System.—Mr. A. 8. 
Jarvis, the goods manager for Sheffield of the Midland 
Railway Company, has compiled some interesting statis- 
tics dealing with the progress of the Midland system 
since 1857. At that time the company had only 500 
miles of railway ; they have now 1375, apart from the 
other lines on which they work. In 1859 the company 
acquired 20 acres of land in London for the purpose of a 
station to compete with the Great Northern. Two years 
after Manchester was reached. In 1866 the company got 








to Scotland, and four years later the line from Chesterfield 














to Sheffield, on the main system, was opened. In 1872 Sir 


James Allport pub on third-class carriages, and soon 
abolished second class. In 1873 there were 21,994,048 
passengers ; in 1895 there were 40,498,318. The receipts 
were 1,398,446/, in 1873, and 2,848,367/. in 1895. This 
illustrates not only the growth of the Midland Railway 
Company, but of the great industries of the nation. 


The Government and Tramway Undertakings.—The 
tramways committee of the Halifax a have 
authorised the town clerk of that borough to ascertain 
upon what terms the promoters of the private Bill now 
before Parliament would transfer their powers to the 
corporation, assuming that the measure went through, 
Notice has been given by a member of the town council 
that he will move at the next meeting of that body that 
the consent of the council to the private Bill be refused. 
A public meeting in the town passed a resolution recently 
in favour of the question standing over until Parliament 
has amended the existing standing orders in the direction 
of permitting tramway undertakings to be owned and 
worked by the municipality. The editor of a Halifax 
paper has made inquiries as to whether there is a reason- 
able prospect of such a concession being granted to 
municipal corporations by the Government, and has 
received a reply from the Duke of Devonshire, who 
believes that the subject is under the consideration of the 
Board of Trade, but is unable to say what decision may 
be arrived at. The President of the Board of Trade has 
declined to express an opinion on the question. There 
are now four Ee centres of population in York- 
shire—Sheffield, ds, Huddersfield, and Halifax—where 
the question of the municipalisation of the tramways is a 
burning one. At Bradford the corporation are already 
keeping the matter well in view. 


The North-Eastern and the Hull and Barnsley.—The 
half-yearly report of the North-Eastern Railway Com- 
pany recommends the payment of a dividend at the rate 
of 6? per cent. per annum. It contains a proposal for the 
enlargement of the Hull Paragon station and other works, 
which will necessitate the raising of 150,000/. new capital. 
With reference to the proposed absorption of the Hull 
and Barnsley Railway, the report states that as the time 
available before the Committee stage of the measure was 
felt to be too short, it had been decided not to proceed 
any further with the Bill. 


South Yorkshire Coal Trade.—Colliery-owners complain 
very much of the unremunerative character of trade, and 
there can be no doubt that business has gone back since 
the new year came in. The demand for house coal has 
fallen off and the output is being reduced, while blocks of 
steam coal are growing. Fortunately all kinds of manu- 


| factories are taking increased supplies, and the railway 


orders are heavier. (uotations unchanged. 


Iron and Steel.—The position of the iron and steel 
industries of South Yorkshire continues bo be satisfactory. 
Building operations are in active ———. The large 
steel works are keeping their men well employed : the iron 
trade is better off for orders, and cutlery, crucible steel, 
tools, and silver and electro plate sell readily. The de- 
mand for cutlery from America is far from satisfactory. 
Business in marine castings has improved, and railway 
wagon builders have just received some large orders from 
the home railway companics, The armour-plate and shell 
manufactories are active. Nochange is reported in prices, 
Bessemer billets of special carbon realise 5/. 12s. 6d. to 61. 
per ton; hematites are quoted at 563. to 57s. for west 
coast, and 54s. to 553. for north-east coast ; bar iron, 
51. 14s. at makers’ works ; Lincolnshire forge iron, 39a. 
to 40s. ; ditto foundry, 41s. to 42s. per ton. 





NOTES FROM THE SOUTH-WEST. 

London and South-Western Railway.—The net profit 
realised by this company in the second half of 1895 was 
1,196,070/., as compared with 1,134,969/. in the correspond- 
ing period of 1894. The amount expended on capital 
account to the close of 1895 was 39,575,512/. Working 
stock figured in this total for 4,279,450/., a further expen- 
diture of 44,755/. having been made under this head in the 
second half of last year. At the close of 1895 the com- 
pany owned 664 locomotives, 429 tenders, 3371 vehicles 
used in the coaching department, and 10,503 vehicles used 
for the conveyance of merchandise and minerals. The 
cost of locomotive power in the second half of last year 
was 280,660/., as compared with 267,088. in the corre- 
sponding period of 1894. Coal and coke used in working 
engines —< in these totals for 90,9487. and 89,4937. 
respectively. Maintenance of way and works involved an 
expenditure of 152,450/. in the second half of last year, as 
compared with 184,941. in the corresponding period of 
1894. The length of line maintained in the second half of 
last year was 852 miles, as compared with 837 miles in 
the corresponding period of 1894. 


Welsh Coal for Roumania.—A Roumanian State rail- 
way contract for between 75,000 and 80,000 tons of steam 
coal (doubled screened) has been let to Messrs. Tylor and 
Lewis, of Cardiff. The coal is to be delivered at Galatz 
and Ibrail, and the price is stated to_be 15s. 10d. per ton. 


Water-Tube Boilers,—A few weeks since the Admiralty 
decided to reboiler the cruiser Bellona, and to substitute 
for her present boilers a set of the water-tube type. The 
Thornycroft pattern has since been selected, and Key- 
ham Dockyard is now engaged in making a complete set 
from designs furnished by the patentees. The adoption of 
this class of boilers is to be still further extended, arrange- 
ments having been made to supply them to the cruiser 
Barham, now on the Mediterranean statior. 

Light ‘Railways.—At a meeting at Llandovery, on 
Thursday night, a scheme for a light railway from Llan- 
dovery to Senny Bridge was taken up with enthusiasm. 




















Fes. 7, 1896. ] 


ENGINEERING. 


187 








A subscription was started in the room, and capital to 
the extent of 1050/. was promised on the spot. 


Cardif/.—The best steam coal has been scarce for prompt 
shipment. A large business has been passing in secondary 
qualities. Prices for coke have been well maintained ; 
foundry qualities have made 15s. 6d. to 163. 6d. per ton, 
while furnace descriptions have brought lls. 9d. to 
13s. 6d. per ton. A fair business has been passing in iron 
ore; the best rubio has made 11s. 9d. to 12s. per ton. The 
iron and steel trades are profiting from a settlement of the 
Clyde strike ; pig iron is advancing, and there has been an 
increased demand for ships’ plates ; steel rails have, how- 
ever, continued inactive. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was not large, and the tone of the market was 
rather quieter than at the end of last week, but a con- 
siderable amount of business was transacted. Most 
people took a hopeful view of the future, and there 
was a rather strong disposition on the part of buyers 
to enter into contracts for delivery ahead. Sellers, 
however, were not particularly anxious to do for- 
ward business, believing that by waiting a while they 
will be able to obtain better prices than rule at pre- 
sent. The general quotation for prompt delivery of 
No, 3 g.m.b. Cleveland pig iron was 37s. 9d., and several 
sales were recorded at that figure. For delivery of No. 3 
to the end of March, 38s. was said to have been accepted, 
but several sellers held out for a higher price. The lower 
qualities of pig iron were scarce, and quotations were very 
tirm. No. 4 foundry was put at 37s. ; grey forge, 36s. 3d.; 
and white, 35s, 6d.—all for early delivery. For No. 1 
Cleveland pig, transactions were recorded at 39s. 
Middlesbrough warrants opened at 37s. 114d., and closed 
383. 1d. cash buyers, with little doing in them. East coast 
hematite pig iron was in fairly good request, but producers 
complained that quotations were below what they should 
be. For early delivery of Nos. 1, 2, and 3 the price named 
by buyers was 46s, 6d., at which figure business was 
said to have been done, but 47s. was also reported 
to have been realised. Spanish ore prices had an upward 
tendency. Rubio was quoted 12s. 6d. to 12s. 9d. ex-ship 
Tees. To-day our market was very firm. Information 
from other iron-producing centres was of an encouraging 
kind, and this, of course, influenced affairs here. Some 
of the makers were inclined to put up prices; but, as a 
matter of fact, pigs were purchased on pretty much the 
same terms as yesterday. Middlesbrough warrants went 
hod to 383. 34d., which was the closing cash price of 

uyers. 


The Make and Disposal of Pig Iron.—The statistics of 
the Cleveland Ironmasters’ Association, just issued, show- 
ing the production and disposal of pig iron in the north of 
England during January, show a state of affairs pretty 
much anticipated. Of 134 blast-furnaces built, 94 were in 
operation, of which 52 produced Cleveland pig and 42 
other kinds, including hematite, spiegel, and basic pig. 
During the month three furnaces were taken off 
hematite and put on to Cleveland iron. The make 
of Cleveland pig iron for January reached 132,316 
tons, or 5168 tons more than the output for December 
last. The production of hematite, &c., for January 
was 136,879 tons, being 2558 tons above the make 
in December. The total output of all kinds of pig iron 
during January amounted to 269,195 tons, which is an 
increase of 7726 tons as compared with the production of 
the previous month. At the end of January the total 
stocks of pig iron stood at 332,197 tons, being 26,528 tons 
more than at the end of December. The principal increase 
was in makers’ stocks. Shipments of pig iron for the 
month just ended were fairly good for the season of the 
year. They amounted to 69,740 tons, or 7821 tons more 
than in December last, and an increase as compared with 
those of January, 1895, of 21,793 tons. 


Manufactured Iron and Steel.—A rather better account 
can be given of the manufactured iron and steel trades. 
Inquiries for nearly all class of material are more 
numerous than they have recently been; in several de- 
partments there is considerable activity, and some 
producers report having obtained better prices than 
those ruling a week ago. Quotations all round have a de- 
cidedly upward tendency. The improvement is most 
noticeable in plates and angles. Common iron bars are 
put at 4/. 17s, 6d.; iron ship plates, 4. 17s. 6d.; steel ship- 
plates, 5/. to 5l. 23. 6d.; iron ship-angles, 4/. 15s.; steel 
ship-angles, 47, 17s. 6d., and heavy steel rails, 47. 158.—all 
less the customary 24 per cent. discount for cash except 
rails, which are net at works, 


The Coal and Coke Trade.—Fuel is not much altered. 
On Newcastle Exchange best Northumbrian steam coal is 
weak at 7s, 9d. f.o.b., and steam small is 33. 6d. Gas 
coal continues in pretty good request, and deliveries are 
heavy. Bunker coal is fairly firm. Manufacturing coal 
steady. Coke is in very good demand, the local consump- 
tion being large. Here good blast furnace qualities are 
quoted 13s. per ton delivered at Cleveland works. 








NOTES FROM THE NORTH. 
’ Guascow, Wednesday. 
_ Glasgow Pig-Iron Market.—Business was very quiet 
in the pig-iron warrant market last Thursday forenoon, 
not more than 6000 tons changing hands. Prices, how- 
ever, were firm, and at the close the only change was a 
drop of 4d. per ton in the price of hematite iron. Prices 
met with a smart rise in the afternoon, when geljers were 





very scarce, owing to the healthy trade tone that pre- 
vailed. Cleveland was in demand on Continental ac- 
count. Close on 20,000 tons of all kinds were sold, 
and Scotch rose 4d. per ton from the forenoon, 
Cleveland 2d., and hematite iron 44d. per ton. The 
settlement prices at the close were: Scotch iron, 
46s. 104d. per ton; Cleveland, 37s. 104d. ; Cumberland 
and Middlesbrough hematite iron, respectively, 48s. 14d. 
and 45s. 104d. per ton. On Friday forenoon the market 
was — active, and in consequence of free short covering, 
especially in Scotch, prices had another sharp advance, 
ranging from 44d. to 54d. per ton. About 25,000 tons were 
dealt in. The market in the afterncon was again firm 
and active, and prices left off at the top level in each 
case ; indeed, the price of hematite iron rose 1d. more 
per ton. Other 25,000 tons of iron changed hands. The 
respective settlement prices were 47s. 3d., 38s. 3d., 
48s. 74d., and 463, 14d. per ton. Business was moderately 
active on Monday forenoon, but the tone was barely so 
steady as had been expected, owing, no doubt, to realisa- 
tions. About 20,000 tons of all kinds were sold. Scotch 
iron lost $d. per ton, but other sorts gained 4d. to 1d. per 
ton. In the afternoon the tone of the market was flat on 
a few sales for profits and an absence of support of an 
influential character. The dealings amounted to about 
15,000 tons, and the prices fell 24d. to 3d. per ton. 
Scotch iron was dealt in down to 47s. 1d. one month. 
At the close of the market the settlement prices were as 
follow : 47s., 38s. 14d., 48s. 6d., and 463, per ton. A good 
business was done on Tuesday forenoon, but sales for 
over-loaded ‘‘ bulls” caused prices to become flat, declin- 
ing 14d. to 2d. per ton. About 25,000 tons were sold. 
The last prices were the lowest. Business continued 
active in the afternoon, and despite a large increase in 
the Middlesbrough returns, the market was very firm, 
the losses of the forenoon being quite recovered, hematite 
iron, in fact, leaving off 1d. upon the day. The sales 
again amounted to about 25;000 tona, and the set- 
tlement prices at the close were 47s., 38s. 14d, 
48s. 6d., and 45s. 104d. per ton, respectively. The market 
was active this forenoon, and about 30,000 tons were dealt 
in, prices rising 2d. to 44d. per ton. In the afternoon the 
market was steady, and about 25,000 tons changed hands 
at about last prices. The settlement prices were respec- 
tively 47s. 3d., 38s, 44d., 48s. 104d., and 46s. 14d he 
following are some of the current quotations for No. 1 
—_— rands of makers’ iron: Clyde, 50s. per ton; 

artsherrie, Summerlee, and Calder, 5ls.; Coltness, 
54s. — the foregoing all shipped at Glasgow; Glen- 
arnock (shipped at Ardrossan), 50s. 6d.; Shotts 
Cie at Leith), 54s.; Carron (shipped at Grange- 
mouth), 54s. per ton. One of the furnaces at Lugar 
Iron Works has been re-lighted, so that there are now 
over all Scotland 77 blast-furnaces in actual opera- 
tion. At this time last year there were 74 blowing. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 3181 tons, as compared with 5078 tons in the 
corresponding week of last year. They included 100 tons 
for South America, 100 tons for France, 295 tons for 
Holland, smaller quantities for other countries, and 2441 
tons coastwise. As compared with those for the same 
period of last year, the shipments for this year up till 
last Saturday showed a falling off amounting to 5234 tons, 
the total shipments being 20,167 tons. The stock of pig 
iron in Messrs. Comnal and Co.’s public warrant stores 
stood at 347,838 tons yesterday afternoon, against 347,705 
tons yesterday week, thus showing for the past week an 
increase amounting to 133 tons. 


Finished Iron and Steel.—Some excellent orders have 
lately been closed for manufactured steel, and negotiations 
are at present in progress for some heavy contracts. All 
the steel works are busy, and prices have improved all 
round. Angles may be quoted at 4/. 153. per ton; plates 
at 51. 53., firm ; and bars Of ordinary sections at 5/. 153, 
per ton. There is every prospect of an advance on these 
prices at an early date. The condivion of things in the 
finished iron trade has also undergone a change for the 
better. 


Sulphate of Ammonia.—As high as 8l, 123. 6d. per ton 
was quoted for this commodity towards the end of last 
week, but on Monday 8i. 7s. 6d. and 8/. 83. 9d. was 
accepted, and yesterday the nominal price was no better 
than 8/. 7s. 6d. per ton. 


Glasgow Copper Market.—The market was idle last 
Thursday forenoon, and the price declined 2s, 6d. per 
ton. In the afternoon 100 tons were sold, and the price 
recovered the drop of the forenoon. On Friday forenoon 
there was a strong market, and 400 tons changed hands, 
The price rose 18s. 9d. per ton. In the afternoon 75 tons 
were dealt in, and prices were 1s, 3d. per ton easier. 
There was also a strong market on Monday forenoon, 
when 100 tons changed hands, but the price fell 2s. 6d. 
per ton. A similar quantity was sold in the afternoon, 
when the price fell other 5s. per ton. The sales 
yesterday forenoon amounted to 200 tons, and the price 
rose 5s. per ton. A line of 125 tons was done in the 
afternoon, and the price made other 1s, 3d. ‘per ton. 
There were sales both forenoon and afternoon, and prices 
remained firm. 


Contract for Locomotives. — Messrs. Dubs and Co., 
Glasgow Locomotive Works, have been successful in 
tendering for the supply of 17 large bogie passenger 
engines for'the Highland Railway Company. The engines 
are to be of a heavier type than any of the passenger 
locomotives at present used on the Highland Railway. 


Proposed Government Graving Dock at Greenock.—It 
seems that the Lords of the Admiralty have some serious 
intentions of securing a dock at Greenock of sufficient 
—— for accommodating the greatest ships of war 
belonging to the Royal Navy, and the Greenock autho- 





rities are quite elated at the notjon that a great graving 





dock for Government work is likely to be instituted 
in their port, : 

Clyde Shipbuilding: Launches in January.—Notwith- 
standing the great cessation of labour in the local ship- 
yards, owing to the engineers’ strike—now happily at an 
end—the output of new shipping on the Clyde last month 
amounted to 15,093 tons, nine vessels, In the correspond- 
ing month of last year the output only reached 16,025 
tons. A large amount of new work was contracted for 
during the month. 





Tue Large CuHarvts B. Arwoop.—We regret to notice 
the death of Mr. Charles B. Atwood, at the early age of 
46, He was a native of Massachusetts, and after quitting 
the Harvard University, studied architecture in Boston. 
His =< ability was quickly appreciated, and before 
1891 he had designed and carried out many beautiful 
private and public buildings in various parts of the 
United States. In 1891 Mr. Daniel H. Burnham, the 
engineer and architect of the World’s Fair, retained the 
services of Mr, Atwood, who, in a few months, achieved 
a well-deserved reputation that would have endured 
through a long lifetime. The noble art building, the 
peristyle, the terminal station, the terraces, bridges, and 
many other structures at Jackson Park were his work. 
After the close of the exhibition he became permanently 
associated with Mr. Burnham, who has written for the 
current number of the Chicago Inland Architect and News 
Record a touching and eloquent memento of his friend, 
lost far too soon to the architectural profession. 





Boarp oF TRADE REGULATIONS FOR Exxcrric Licutr- 
ING.—The new Model Regulations of the Board of Trade 
for securing the safety of the public, and for insuring a 

roper and sufficient supply of electric energy, have now 

m published. High pressure is defined to be that 
which may exceed 500 volts if continuous, or 250 volts if 
alternating, but cannot exceed 3000 volts whether con- 
tinuous or alternating. Extra high pressure is that 
which may exceed 3000 volts on either system. A supply 
to a consumer may not exceed a pressure of 250 volts, 
except with the express permission of the Board of Trade. 
A high-pressure supply may, however, be delivered to a 
transformer on a consumer’s premises. An extra high 
pressure supply may be delivered to premises in the sole 
occupation of the supply company, with the written 
consent of the Board. The maximum working current 
must not raise the temperature more than 30 deg. Fahr. 
The minimum sectional area of a conductor laid in a 
street must not be less than that of a cirole  ,', in. 
in diameter, and, if stranded, the wire must not be 
less than No. 20. High-pressure conductors must be 
insulated with not less than |’, in. of covering. <A 
high-pressure electric line must not be used for the 
transmission of more than 300,000 watts, or if overhead, 
of 50,000 watts, except with the written consent of the 
Board. All metallic pipes and conduits must be connected 
to earth, and make good electric connection from end to 
end. Streep boxes must ke regularly inspected for the 
presence of gas. 





Torpepo-Boat Drs1tRoyERS.—The torpedo-boat de- 
stroyer Opossum, built and engined b essrs. Haw- 
thorn, Leslie, and Co., of St. Peter’s Works, Hebburn- 
on-Tyne, went through her official full-speed trial on 
the 3rd inst. with very satisfactory results. This vessel 
is a sister ship to the Sunfish, the trial of which was re- 
ferred to on page 136 ante. She is 200 ft. long and 19 ft. 
wide. The engines are of the three-stage compound type, 
steam being supplied by eight Yarrow water-tube 
boilers. The two propellers to each vessel have 
each three blades and are 7 fb. indiameter and 9 ft. pitch, 
the area being 13 square feet. The draught of water of 
the Opossum on trial was 5 ft. forward and 8 ft. 1} in. 
aft, the displacement being 280 tons. The mean speed of 
the six runs on the Maplin Mile was 28,242 knots, and for 
the three hours 27.131 knots. The boiler pressure was 
192 lb. to the square inch, and the air pressure for forced 
draught 3.2 in. on the water frnge in the stokeholds, 
The following are the observed data for the two vessels 
referred to, some of the particulars for the Sunfish not 
having been given in our previous paragraph : 





* 











“ Sunfish.” ** Opossum.” 
Starboard.| Port. Starboard. Port. 
Vacuum... ° 25.3 in. | 24.1Lin.| 26.6 in. | 26.5 in 
Revolutions “teh 368.8 349.8 | are hee 
igh..| 81.4 82.8 1b.) 81.9 1b. | 80.3 in 
Mean eae Inter. 85.4 ,, | 35.9,,| 889,, | 841 ,, 
Low .. 16.1 x 16.4 13.6 ,, | 14.9 4, 
; * igh.. 0 683 674 
ar (Be. 702 704 | 650 657 
Low ..| 676 683 | 585 646 
Total indicated horse- - 
power .. ae! 2094 1918 1977 
ee 
4174 8895 
| 








The draught of water of the Sunfish on trial was 5 ft. 1 in. 
forward and 8 ft. 1 in. aft, the displacement being 283 tons, 
The steam pressure was 188]b, ; the air pressure being 
2.95 in. on the water gauge. As already stated, the speed 
on the three hours was 27,581 knots, and on the six runs of 
the mile it was 28.08 knots. Themachinery on both trials 


is reported to have worked in a most satisfactory manner, 
and the Yarrow straight-tube boilers are s 
tioned as having done exceedingly well. 
tatives of the Admiralty were Messrs. Harding and 
of the Controller's Department. 
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NAVAL CONTRAOTS FOR THE 
THAMES. 

AN endeavour is being made by means of public 
agitation to bring pressure to bear on the Govern- 
ment to have more ships for the Royal Navy built 
on the Thames. On Thursday of last week a con- 
ference in furtherence of this end was held at 
Limehouse Town Hall, at which a number of mem- 
bers of Parliament representing East End consti- 
tuencies were present. The chairman, Mr. Thomas 
Jefferson, said they represented two millions of 
ratepayers. The resolution carried, which was 
moved by Mr. J. Paton, was colourless enough in 
itself. It merely requested Her Majesty’s Govern- 
ment to consider the claim of the Thames to a 
share of future naval contracts. No doubt Her 
Majesty’s Government, through the agency of the 
department most concerned, will give the matter 
full consideration. Whether this will lead to 
orders being given to the London district is a 
matter that is well worth further consideration. 

Of perhaps greater importance than the confer- 
ence is a letter which Mr. Arnold F. Hills, the 
chairman of the Thames Iron Works, addressed to 
the editor of the Times, and which appeared in 
last Tuesday’s issue of that journal. Mr. Hills’ 
letter, and, indeed, the whole question of the 
relations of the Admiralty towards the engineering 
and shipbuilding trade on the Thames, bears 
eloquent testimony to the difficulty of trying to 
bend aside the natural current of economic laws. 
A House of Commons, horror- stricken at the 
sufferings of unorganised labour, passes a reso- 
lution that current rates of wages for the district 
are to be paid for Government work. The Admi- 
ralty is bound by this resolution, orders for 
shipbuilding leave the Thames where ‘current 
wages” are high, for the Clyde and outports, 
where labour is cheap, and hundreds of London 
workmen find themselves on the verge of 
starvation. After much suffering, and when des- 
pair has finally conquered hope, the Thames ship- 
wright breaks up his home and makes an effort to 
follow the work which has gone north, or, what is 
more likely, he falls into the squalid rank of casual 
labour, his hardly-earned craftsmanship lost to 
himself and to thecountry. To describe the situa- 





tion one cannot do better than adopt Mr. Hills’ 


words: ‘*The pen of the satirist is needed to 
picture the benefits accruing to the labouring classes 
of the metropolis from their successful establish- 
ment of fair rates of wages, and the official accept- 
ance of these rates by the House of Commons.” 
Perhaps we may, for a minute, turn aside from the 
subject more directly before us to glance at what we 
get in return for this evil plight that has befallen the 
small remnant of shipbuilding that was left on the 
Thames. 

The famous House of Commons’ resolution was 
avowedly to prevent ‘‘ sweating ” in its worst form. 
The victims of the sweating system, as shown by 
the evidence of the Sweating Committee, were 
largely foreigners of what the Americans style 
‘‘low-grade humanity ;” Polish Jews, and so 
forth, helpless and longsuffering from their infancy, 
but not less on that account entitled to our 
sympathy—nay, far more so by reason of their 
helplessness. But there are higher and more 
urgent motives than those prompted by sympathy 
to destitute foreigners. One need not always 
subscribe to the churlish maxim, and yet may know 
there is a duty beginning at home which is more 
imperative than the exercise of charity abroad. 
Hence we are bound to consider whether an im- 
provement in the status of ‘* low-grade” labour of 
a foreign origin, by means of legislative interference, 
may bring to our shores increased numbers of the 
less desirable types of humanity, and thus tend to 
degrade the population of our country. An 
alternative is to forbid pauper immigration. In 
America that has been done ; but surely it would 
be a cruel thing to prevent these poor beings from 
coming into our country, where—however miserable 
they may be—they are still better off than at home ; 
at least, it is a choice of evils. Are we to encourage 
a still further increase of undesirable competitors 
to our working people, as the House of Commons’ 
resolution tends todo? Are we to allow a fewer 
number to come and be miserable in our midst ? 
Or are we to prohibit their coming at all ? 

This, however, is by the way, for Mr. Hills has 
no quarrel with the House of Commons’ resolution ; 
indeed, he commends it as ‘‘ the high-water mark 
of trade union achievement.” But what he does 
quarrel with is the Admiralty for not giving orders 
to his company to build warships. He quotes 
figures showing that his actual tenders were not 
much higher than those of the northern firms ; but 
he says, if the firms that received the orders 
had had to pay the London rates of wages, their 
tenders would have far exceeded those of the 
Thames Iron Works. On these facts Mr. Hills 
claims that the Admiralty ought to have given a 
proportion of orders to the Thames, a claim which 
demands an enormous extension of the House of 
Commons’ resolution. Mr. Hills appears to be 
convinced that taking orders from the Clyde to give 
them to the Thames would result in some way, 
which he does not exactly express, in Clyde wages 
being raised, an end which reduction of work does 
not generally foster. 

The main issue that Mr. Hills raises, although he 
would hardly express it that way, is whether the 
Admiralty is to work as a labour relief bureau, 
or whether it is to be the means of supply- 
ing the best fleet to the nation that the money 
allotted will command. The latter is un- 
doubtedly the mandate the Admiralty is sup- 
posed to have received from the country, but 
the House of Commons, by the famous resolution, 
has forced the Admiralty to override its true func- 
tion to a large extent. Putting aside this, the 
Board has no more right to distribute orders with 
a view to relieve local distress, than Mr. Hills 
would have to take the money of the shareholders 
of his company and distribute it among the 
various charities of the East End. Where ships 
can best be built to contribute to naval efficiency, 
there the Admiralty must hence have them con- 
structed. 

It is not to be denied, however, that Mr, Hills 
has substantial cause of complaint ; but it is with 
the House of Commons, not with the Admiralty. 
The current-rates resolution puts pressure upon him 
to pay a certain rate of wages which is above that 
of his competitors. In fact, the House of Commons 
has attempted to convert the Admiralty into a 
charity organisation department. Mr. Hills might 
fairly claim from the House of Commons that if 
charity is the aim, his shareholders should have 
some part in the doles ; but it is useless to go to 
the Admiralty with such a proposition. Their Lord- 





ships have no executive powers in regard to charity 
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or labour relief. What has happened in consequence 
of the famous resolution is this: All recent orders 
for warships have gone north where a lower rate 
of wages is paid, and the London district, where 
wages rule higher, has been left out in the cold. 
Truly the pen of the satirist is needed to charac- 
terise this as ‘‘ the high-water mark of trade union 
achievement.” 

But Mr. Hills, if a satirist, is one unconsciously. 
By intent and in truth, he is a hard-working 
philanthropist, prompted by a generous ardour 
which sometimes carries him astray. He stands 
apart from managing directors and chairmen of 
companies at large in being able, from his unique 
position, to work for the good of others ; he can 
gain nothing for himself by the building of war- 
ships. Nevertheless, though we must all admire, 
we cannot all agree with him, and there are those 
who think he is sometimes misguided in his efforts. 

Mr. Goschen, in a letter to Mr. L. Holland, 
M.P., says he does not accept the fact that higher 
wages paid in the London district should be ac- 
cepted as an argument for paying more of the tax- 
payers’ money to London firms, and claims the 
support of all sound political economists. Perhaps 
it is as well here to remind our readers—as the 
term has been somewhat abused of lJate—that 

»0litical economy is actually philanthropy of the 
highest order, as it means the greatest good to the 
greatest number; another expression which has 
lately fallen from its proper place in publicestimation. 

We do not find in the speeches at Limehouse, as 
reported, any more than in Mr. Hill’s letter, much 
logical support of the main contention urged. Mr. 
Jefferson said, ‘‘it was sufticient to know that 
iron vessels of a first-class type could be built on 
the river.” Mr. J. Paton, after moving the re- 
solution, remarked that he was o!d enough to 
recollect the time ‘‘when there were shipbuilding 
yards all down the river as far as Erith, and those 
who contributed one-seventh of the revenue of the 
country were entitled to a fair share of the 
work.” Mr. H. S. Samuel, M.P., said they were 
met to insure getting a proper share of Govern- 
ment work. ‘‘ From 1860 to 1890 the best ironclads 
were built on the Thames. He was afraid one 
reason for the decline was due to the fair rate of 
wages which had to be paid. Government, in 
making contracts, should make allowance for the 
rate of wages paid in different districts.” Mr. S. 
Buxton, M.P., said ‘*‘ the Government would have 
to consider the higher rate of wages paid on the 
Thames when allocating contracts.” Mr. Steadman, 
L O.C., as an amendment, moved a protest against 
‘*the action of the Admiralty in withdrawing the 
clause with respect to the current rate of wages in 
the district, and called for an immediate insertion, 
in all future contracts, of a clause for providing 
that the difference in the rate of wages prevailing 
in a district should be taken into consideration by 
the Admiralty in allocating shipbuilding contracts.” 
Mr. H. H. Marks, M.P., although he would not 
agree with the erasure of the clause mentioned, 
said that ‘‘to give contracts to the lowest tender 
was simply to put a premium on sweating.” 

We see by these remarks that there was at this 
meeting a pretty unanimous opinion that the 
Admiralty is expected to take into consideration 
the wellbeing of certain districts in giving out 
orders for ships; in fact, protection in its most 
extreme form is asked for in this matter ; and it is 
protection not of British industry against foreign 
competition, but for one part of the country against 
another. Mr. Steadman’s amendment, which, how- 
ever, was withdrawn, is Mr. Hill's letter in brief, 
but there are points in the latter document which 
require further consideration. The term ‘‘ sweat- 
ing ” is a term to conjure with in the present day, 
and Mr. Hills uses it somewhat freely. ‘‘ The funda- 
mental principle of sweating,” he says, ‘‘ is eternally 
the same, whether it finds expression in the grind- 
ing down of miserable girls or in the swindling of 
ili-organised men.”’ Further on we have a practical 
example of what the latter means in Mr. Hills’ 
view. ‘* The science of sweating has been reduced 
to a fine art upon the Clyde,” he says. In 
spite of Mr. Hills’ good intentions, one cannot 
help exclaiming against such a statement, and, 
indeed, to speak of platers, riveters, fitters, 
and mechanics in general in any part of the 
kingdom as “‘ sweated” is an abuse of terms. By 
such language as this Mr. Hills does the cause of 
the Thames far more harm than good. We doubt 
also if the working men of the Clyde themselves 
will feel pleased at being classed with the ‘‘miser- 


able girls ” and “ ill-organised men ” of whom Mr. 
Hills speaks. Probably the secretaries of some of 
the unions will not take the expressions as compli- 
mentary. It is also a little ill-advised for Mr. 
Hills to refer to the recent labour troubles, which 
happily now seem at an end We think we remem- 
ber paying a visit to Blackwall not very long ago, 
and having pointed out to us a large ship lying at 
one of the berths which was said to have been 
fitted up for the accommodation of certain workmen 
who were imported from a distance to take the 
place of others out on strike, and who had to be 
kept within the yard for fear of violence from those 
whose places they had taken. Mr. Hills, however, 
gives a list of prices for labour on the Thames, 
Clyde, Tyne, Humber, and at Belfast respectively. 
We do not propose quoting from this, as many of 
the rates given are illusory, so much of the work 
being done by the piece. 

Mr. Hills does not formulate his claims very 
explicitly, and we are rather led to draw inferences 
as to detail. So far as we can gather, he would 
have London wages insisted upon for all districts. 
‘Tt is obvious, however,” he says in the concluding 
paragraph of his letter, ‘that the claim I am now 
making for equality of treatment all round, concerns 
the well-being of every workman in the kingdom. 
It is not for the workmen of the Thames that I 
crave special indulgence; it is for the Scotch 
mechanic and the Irish labourer as well that this 
statement seeks redress. The work of the trade 
union in levelling up wages must be maintained at 
all costs, or the demoralisation of labour is at hand. 
The folly of for ever cutting wages must be ex- 
posed. In the shipbuilding trade at the present 
moment the force of folly can no further go. All the 
nations of the world are preparing to build. Millions 
of money are at the present moment locked up in 
the Bank of England for the express purpose. 
Why, then, should the present London rate of wages 
not be maintained?’ The way Mr. Hills would 
maintain the present London rate of wages would 
be by the Admiralty adding to a Clyde, a Tyne, a 
Barrow, or a Belfast estimate the sum that is 
equivalent to the difference of the rate of wages 
between the Thames and these ports, and then 
giving London a proportionate amount of orders. 
And this proportionate amount, we gather, should be 
settled by the amount paid by the district in taxa- 
tion. And if all this is true of the Navy, it is true 
of everything the Government buys ; and what the 
Government will not buy, if some people who 
think with Mr. Hills in this matter have their way, 
is not worth talking about. It will take half 
England to tell the other half who is to do the work ! 

Where, we may ask in amazement, is this kind of 
thing tostop? Where are the clerks and accountants 
to come from who are to adjust the acres upon 
acres of account sheets by which these things are to 
be settled? Mr. Hills’ Table of wages rates shows 
in some trades that the Clyde scale is lowest, in 
others the Tyne; Hull sometimes has the prefer- 
ence, in others Belfast. Thus, for instance (always 
excluding London), the ‘‘ scientific sweaters ” on the 
Clyde give their platers a higher rate than any 
of the other ports mentioned ; whilst, on the other 
hand, the riveters of the Scotch river are the 
lowest paid. Now, what sort of staff will be 
required at Whitehall to go through all the 28 
trades enumerated, and determine just what pro- 
portion of labour will be spent by each on the 
building of a ship, and, therefore, what allowance 
ought to be made to the different contractors ? 
Then, on the top of all that, the orders are to be 
allotted pro rata, according to the taxes paid by 
the district. 

But Mr. Hills would level up wages—level them up 
to the highest level—which, at present, is London. 
But how long would it remain thus? Supposing, 
for instance, some one builds a ship, say, at John 
o’Groats or the Land’s End, and for special reasons 
pays a higher rate of wages than even London. 
Are wages all over the kingdom to go up to that 
standard? If Mr. Hills is logical he would have 
them do so ! 

We fear that in spite of all Mr. Hills’ disin- 
terested pleadings ‘tthe Moloch of cheapness” 
must still remain the great determining factor in 
deciding how Government contracts must be dis- 
tributed, and if London cannot build ships as 
cheaply as Glasgow, Newcastle, Barrow, Belfast, or 
Hull, it had better turn its attention to other 
matters. In merchant shipping we in the metro- 





polis have had to bow to the inevitable. Like Mr. 
Paton, we are old enough to remember when there 


were shipbuilding yards all down the river—well, 
not quite to Erith, but on all the lower metro- 
politan reaches. We also remember how much 
this wages question had to do with the wholesale 
removal of the industry to the north. It is not a 
pleasant thing to rake up the bitter memories of 
those days, but the exercise may be wholesome. 
When it was said then that the trade was being driven 
off the river, the idea was laughed at that the Thames 
could ever lose its shipbuilding. People were then 
as incredulous as we are now, that a foreign 
nation should compete with us in the same line. 
Mr. Hills says mJllions of money are locked up 
ready to be spent by the nations of the world upon 
shipbuilding. Into whose pockets are those millions 
to go? Ten years ago it would have been thought 
absurd to suppose that the German iron industry 
could seriously compete with that of this country ; 
there may be some who are atill of the same way 
of thinking. To them we would say, Read the 
official report of Dr. Le Neve Foster we so recently 
commented upon. See how the curves on the 
diagrams, showing the relative positions of Great 
Britain and Germany, have gradually, but surely, 
come together. Warships are built in foreign 
yards now where they would have been impossible 
a few years ago, and the yards are growing. We 
have secured a commanding lead in the race 
for industrial rewards. In some branches we 
have lost it, but in most we are still ahead. 
In shipbuilding we are pre-eminently so. But 
if there is one thing sure in our future, 
it is that in no branch of industry we, as a nation, 
are going to remain in unchallenged possession of 
the tield, and there are few branches more tempt- 
ing to our competitors than the shipbuilding 
branch. On it depends our status among the 
nations of the world. Our rivals know this, and 
they know how much a shipbuilding industry 
would help them. Nine-tenths of a ship is labour. 
Without labour it is iron ore, a little timber, 
copper, and other materials. How much can we 
afford to put on that labour and yet keep the 
trade? It is a thing worth the British workman’s 
consideration, and it is worth the deepest con- 
sideration of his true friends. There are none 
truer than Mr. Hills. Whatever, by political 
manceuvres or otherwise, we may do to put pres- 
sure on the Admiralty, “‘the Moloch of cheapness ” 
will decide the incidence of foreign shipbuilding 
orders. 

But although we do not agree with Mr. Hills 
on economic grounds, there is one fact which, 
in the end, puts us on the platform that he 
occupies ; and if he had advanced his plea on 
these grounds, there would have been nothing 
but agreement between us. The Admiralty, 
as we have said, has a duty to provide the best 
means of naval defence at the lowest cost. Now 
naval defence does not consist wholly of ships and 
men, but of dockyards, arsenals, shipyards, and 
engineering shops. It is desirable that these should 
be distributed throughout the chief ports of the 
kingdom, with, perhaps, a preponderance in the 
south, where we are most liable to attack. On the 
Clyde and Tyne there are ample facilities for build- 
ing and repairing war vessels, but supposing an 
action were fought near the mouth of the Thames, 
of what priceless value an establishment like the 
Thames lron Works, with its army of trained men, 
would be ! Samuda’s has gone beyond recall. That 
was a lessening of naval strength, but the Thames 
Iron Works and Shipbuilding Company remains. 
We hold it is the duty of the Admiralty to support 
this yard in all reasonable manner, and at some 
pecuniary sacrifice. To give it not only work at 
intervals, but a continuance of work, for that is 
what an establishment like this values. Work enough 
to keep men together; and here we may say in 
passing that it is in this matter the Admiralty so 
often fails in justice to its contractors and its duty 
to thecountry. If contractors who do special work 
could have it distributed to them more equally, it 
could be executed at so much less price ; and, there- 
fore, to the greater advantage of the contractors, 
the workmen, the taxpayer, and also to the Ad- 
miralty professional officers, some of’ whom in 
times of rushes work for a number of hours ina 
week that would be not a little surprising to the 
ordinary public were it generally known. 

In conclusion we can only say it is a source of 
great satisfaction to us that we have arrived at the 
same destination as the chairman of the Thames 
Iron Works, though we have travelled there by so 





different a road. 
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THE PARIS INTERNATIONAL 
EXHIBITION OF 1900. 


Some time has elapsed since we last referred to 
the project for the great International Exhibition 
to be held in Paris during the concluding year of 
the century. In the last few months the under- 
taking has passed through a somewhat critical 
period ; the considerable opposition from various 
sources has taken definite shape, and most im- 
portant of all, the committee appointed to decide 
whether a portion of the Champs Elysées should be 
placed in the hands of the Exhibition authorities, 
has carefully deliberated, and voted, by a con- 
siderable majority, against any encroachment upon 
the beautiful park of which Paris is so justly proud. 
In spite, however, of this expression of adverse 
opinion, the question is not yet settled, and in the 
meantime progress has been made in many details 
of the scheme. As long ago as last September 
formal invitations were sent to all the nations, 
asking them, in the name of France, to participate 
in the Exhibition. Up to the present time favour- 
able replies have been received from many coun- 
tries. In Europe we may mention those of Spain, 
Belgium, Luxembourg, Servia, Austria, and Ger- 
many. From these two last-named countries, it is 
true, the reply has not yet been formally received, 
but no doubts are entertained about their cordial co- 
operation ; indeed, the Minister of Commerce in 
Austria has notified the Society of Decorative Arts 
in Vienna of the invitation transmitted through 
the French Ambassador at Vienna. In taking this 
step, the Minister of Commerce pointed out that 
Austrian industries were very imperfectly repre- 
sented at the Paris International Exhibition of 
1889, and that it was for every reason desirable 
that the Austrian section in 1900 should be of a 
strictly official character and as complete as pos- 
sible. The Government will create an Imperial 
Commission, and it is hoped that the various indus- 
trial associations of the country will take a very 
active part in the Exhibition. As regards Ger- 
many, it was recently announced that the Emperor 
William had expressed the desire that his country 
should figure worthily in the Champ de Mars, and 
it may therefore be considered certain that there 
will be a German section ; if this should prove to 
be the case, we know from experience at Chicago 
that no efforts will be spared to place Germany in 
the front place among the foreign sections. 

Some time since it was decided to lay before the 
French Chambers a measure relating to the Ex- 
hibition of 1900; this projet de loi refers in some 
detail to the various provisional schemes which have 
already been prepared, and descriptions of which 
have appeared in ENGINEERING ; it sets forth the 
general plan, and insists especially on that part of 
the scheme which involves the destruction of the 
Palais de l’Industrie in the Champs Elysées, for 
the purpose of creating a great promenade extend- 
ing as far as the Dome des Invalides. It is unneces- 
sary for us again to describe this plan or to revert 
to the financial arrangement noticed in detail by 
us on a previous occasion (see page 547, vol. Ix.) 
There appears no question as to the success of this 
arrangement, since various leading financiers under- 
took without hesitation to subscribe the 3,250,000 
shares which will furnish the 60 millions of francs 
necessary, beside the subventions, guaranteed by 
the State and the Municipal Council of Paris. 

Following its usual practice, the Chamber of 
Deputies appointed a commission to examine this 
projet de loi and report upon it; among the 11 
members composing this commission there was an 
insignificant minority opposed in principle to hold- 
ing any international universal exhibition at all, 
and there were five members who had expressed 
their determination not to consent to the scheme 
without more or less important modifications. 
There ig no wonder, therefore, that the labours of 
the committee were attended with ardent and pro- 
longed discussions as to the conditions under which 
the Exhibition ought to be held. 

We think it may be assumed as beyond doubt 
that a universal international exhibition will be 
opened in Paris in the spring of 1900, but it is not 
by any means clear as yet under what conditions it 
will be organised. A disturbing and unexpected 
influence has developed in certain parts of France, 
and at one time this threatened to be a serious 

element of danger. We believe, however, that this 
hostile feeling will subside, and it may, therefore, 
be regarded as only temporary. It is true that in 
the official committee, protests were raised against 








the situation ; it was felt that the Chambers could 
not reject the Exhibition scheme, that their hands 
had been forced, and that the question of not hold- 
ing an exhibition was no longer open to discus- 
sion. The fact is that after the invitations had been 
sent out to the foreign Powers, and several of them 
accepted, the project could scarcely be abandoned, 
because matters had gone too far; the work of the 
committee was, therefore, limited to reporting as to 
what kind of an exhibition should be held. The 
burning question in the discussions of the com- 
mittee, referred to the occupation by the Exhibition 
of a portion of the Champs Elysées, or, in other 
words, whether it should be established on both 
sides of the Seine or only on the left bank. It 
appears that what the committee would chiefly 
regret if the former alternative were accepted, 
would be the disappearance of the Palais de 
l'Industrie ; for our own part we do not think 
that Paris would lose much by its destruction ; 
constructed in 1855 for the Exhibition of that year, 
it has long grown unsuited for modern require- 
ments; in appearance it is out of date, and is 
altogether unworthy of its surroundings. But the 
Parisian is essentially conservative, as is proved by 
the objections raised to improved means of trans- 
port within the city ; in the language of modern 
psychology he is a misonoist, for whom novelty is 
full of terror. It was not, however, from this 
cause that Mr. Berger, who possesses a vast exhi- 
bition experience, and showed his great power of 
organisation when he was general commissioner of 
1889, opposed in the most strenuous manner the 
gigantic scheme of the Exhibition Commissioners 
for 1900. He maintained that it was necessary to 
leave the promenade of the Champs Elysées undis- 
turbed, that it is the centre of attraction for the 
inhabitants and for all visitors to Paris. He con- 
sidered it undesirable that the Exhibition should 
approach so near the centre of Paris, and he main- 
tained that the existence of special night attractions 
so easily accessible, would be disastrous to the 
theatres, cafés, and other places of amusement within 
the city. On the other hand, it is argued that in view 
of the vast crowds who may be reasonably ex- 
pected to occupy Paris during the summer of 1900, 
it will be impossible to provide too many distrac- 
tions, and that the overflow from the Exhibition 
grounds, even if their limits reach the Place de la 
Concorde, will be sufficient to secure as great a 
success for the theatres and other places of enter- 
tainment as was enjoyed in 1889, 

The execution of the scheme would, beyond 
doubt, involve the sacrifice of a considerable number 
of trees ; but it is argued by those in favour of the 
Champ Elysées site, that such a sacrifice would be 
only temporary and small, compared with the many 
advantages that would be secured. As regards the 
alleged injury to cafés and restaurants, we notice 
that the commissioner-general, Mr. Picard, has 
stated that no such places will be permitted within 
the Champ Elysées portion of the Exhibition ; such 
a restriction, we think, would be attended with 
considerable inconvenience. 

In the end the committee, acting in the con- 
servative spirit before alluded to, has recom- 
mended that the Palais de l’Industrie should be 
held sacred, and by a vote of seven against four, it 
refused to adopt the Government plan, so far as 
the right bank of the Seine is concerned. In a 
word, the Champs Elysées, if the decision of the 
committee should be sustained, will not be included 
within the Exhibition grounds, and the Palais de 
l’Industrie will remain intact. The committee, 
however, would consent to the destruction of 
certain State buildings now standing on both banks 
of the river beside the quays. 

We fear that if these resolutions be acted upon, 
the Paris Exhibition of 1900 will be deprived of 
some of its greatest attractions, and will evidently 
suffer from want of space, which was too limited 
even in 1889. With the appearance of a German 
section, with the certainty that France and most 
foreign countries will require larger areas than they 
have ever done before ; with—it is to be hoped—a 
representative display from Great Britain and the 
Colonies, and with the ever-increasing necessity for 
space to be devoted to outside attractions, it is 
clear that the Champ de Mars, the Esplanade 
des Invalides, the Trocadero, and the narrow 
strips of land on each side of the Seine, 
will be quite insufficient for the purpose. 
Under such disadvantages we fear that the 
Exhibition of 1900 would fail to realise a full 
measure of success. Moreover, as there appears 


little chance of proper means of transport being 
organised in Paris, it would appear necessary that 
the entrance to the Exhibition grounds should be 
within easy walking distance from the centre of 
the city. However, the verdict of the committee 
in no way binds the decision of the Chambers, and 
the Government still maintains that its complete 
and original scheme should be executed. For our 
own part we trust that this great programme will be 
carried out in its entirety, and that a final decision 
will soon be arrived at, for there is not too much 
time to execute such extensive works. 





ALTERNATE CURRENT TRANS- 
FORMERS. 
Dr. Fiemrne’s third Cantor lecture last Monday 
evening, at the Society of Arts, Adam-street, 
Adelphi, W.C., commenced with a definition of the 
unit of induction, which the British Association pro- 
pose to call a weber. Its value is 10° C.G.S. units, 
and it may be found from the following equations : 


webers x linkages = coulombs x ohms, 
or 
microwebers x linkages = microcoulombs x ohms. 

The speaker then proceeded to measure the in- 
duction of a horseshoe magnet on the table before 
him. He took a ballistic galvanometer and cali- 
brated it by passing a definite quantity of electricity 
through it. For this purpose he employed a con- 
denser of 4 microfarad capacity, charged by means 
of a standard cell to a difference of potential of 
1} volts, the resulting charge being 14 x $=? micro- 
coulomb. This gave a certain throw of the galva- 
nometer, and as the throw is proportional to fhe 
quantity of electricity, its indications could be trans- 
lated into microcoulombs. He next took a coil of 
30 turns, and put this in circuit with the galvano- 
meter. The coil was suddenly snatched from 
between the poles of the magnet, and the galvano- 
meter swung over the same amount as before. The 
induction was given by the following formula, the 
joint resistance of coil and galvanometer being 440 
ohms : 

30 x w= # x 440, 
or 
w = 330 — 11 microwebers. 
30 

In testing a sample of transformer iron, the 
metal is wound into a ring, and this ring is wound 
with a coil, and an exploring coil is also placed on 
it. A current is sent through the coil to determine 
the induction, and the magnetising force is deter- 
mined by the rule : 

act ~ 48 ampere turns 

ecm iaaae 10 length of coil in centimetres 


but fe = 1} nearly ; and 24 centimetres = 1 in, 


nearly. Hence magnetising force = ampere turns 
per half-inch. 

The hysteresis loss in an iron core is measured by 
a diagram in which horizontal distances represent 
magnetising force, and vertical distances magnetic 
induction. The result is an area representing the 
work done in one cycle of magnetisation. If the 
induction is greater than a certain amount, the 
area will not increase; hysteresis does not in- 
crease indefinitely. Professor Ewing has devised 
an apparatus* for measuring directly for work- 
shop purposes the hysteresis of any specimen of 
iron. A bundie of small plates is bound up and 
—_ on a spindle by which they can be rotated 
etween the poles of a magnet. This magnet 
can make a partial revolution against gravity or 
a spring or torsion wire, and the reading is made 
from its angular displacement. A preliminary read- 
ing is made with a sample of known good quality, 
and this is used as a standard of comparison. Ewing 
assumes that whatever is the induction, the ratio of 
hysteresis is the same at the same magnetising 
force. After a certain speed is attained there is no 
further displacement of the magnet, no matter how 
much the speed is increased. This is because the 
work done in turning the apparatus is propor- 
tional to the product of the couple by the speed, 
while the work done in the iron is proportional to 
the work in one magnetic cycle multiplied by the 
number of cycles. Hence the speed cuts out of 
both sides of the equation. The reason that a 
certain speed needs to be attained before con- 
stancy is reached is that at first the iron is 
not symmetrical in the field of the magnet, and 








* See ENGINEERING, vol, lix., page 612. 
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therefore endeavours to assume the position where 
the magnetic resistance is a minimum. In im- 
portant cases it is better to measure the hyste- 
resis ballistically rather than trust to apparatus of 
this kind. 

Dr. Fleming then turned to the question of 
testing transformers. He said that very few alter- 
nate current supply companies tested the trans- 
formers they used ; they usually took the manufac- 
turer’s word for them, which was an unsatisfactory 
method of dealing. He said he would describe 
three methods of testing. The first was the three- 
ammeter method, which was inaccurate, because 
these instruments could not be relied upon for 
fine readings. If accuracy were required, the 
wattmeter method must be followed. It was 
most important, he said, that there should be 
no metal in the wattmeter in the vicinity of the 
coil. He had even found a supplementary open- 
circuited coil give rise to grave errors. The reason 
was induction currents were generated in the metal 
and reacted on the movablecoil. In the method of 
testing which he preferred (Fig. 1) the series coil 
of the wattmeter was putin series with the primary 







2 

i : 3898 

xi c 

|_ Wart Meter Transformer e 

=" MA \ tt 

= 

= 

8 

y 

$ 1 & 

CI ae 

x ise 
t 1S 
é 12 
FB & 











of the transformer, and the shunt coil was made a 
shunt across the primary terminals of the trans- 
former, that is, across the mains. In order to avoid 
exposing it to the full difference of potential, it 
was not connected directly across the mains, but 
was placed in the secondary circuit of a small lightly 
loaded wattmeter transformer, of which the primary 
was directly across the mains. To keep the current 
constant on the mains there was used a small regu- 
lating transformer, the secondary of which was 
closed through a set of carton plates that could be 
pressed more or less tightly together by hand. By 
this means more or less self-induction was intro- 
duced in the primary section as required. The 
wattmeter was at first calibrated by inserting a 
non-inductive resistance of known amount across 
the mains. This resistance, which the speaker had 
lately patented after a very long series of trials, 
and which was most eflicient, he made of fine wire 
of non-inductive metal wound round projecting 
teeth on two porcelain flanges placed respectively 
at each end of a rod. One flange was fixed 
and the other rested on a spring, so that 
when the wire heated the flange moved out- 
wards and kept the wire taut. The resist- 
ance he exhibited passed one ampere at 100 
volts; he had used large numbers of them, one 
of their advantages being that they did not radiate 
heat like lamps. A number of such resistances 


placed in series as a shunt across the mains 
absorbed a known amount of energy when the dif- 
ference of potential was measured by a voltmeter V, 
and enabled the wattmeter to be calibrated. The 
resistance could then be removed, the current sent 
through the primary of an unloaded transformer, and 


its energy: measured. It was also possible, the 
speaker said, to test a transformer by aid of a watt- 
|meter and such a resistance without other appli- 
ances, except a voltmeter and an ammeter. 
| In Dr. Sumpner’s differential method (Fig. 2) 
two transformers, T! and T?, are connected to- 
gether in such a way that one takes energy from the 
mains and the other returns it to the mains, while 
the amount of energy required to make up the loss 
is provided by a third smaller transformer, T°, 
whose operation can be measured by means of a 
| wattmeter. In this way large transformers, whose 
| output would be difficult to deal with, can be care- 
fully tested. The equation is, however, compli- 
cated, it being necessary to use two wattmeters 
(W, and W,), a dynamometer D, and three resist- 
ances R}, R., R® 

If the results of a series of tests of a transformer 
be plotted with the loss in watts for ordinates and 
the power given out as abscisse, two parallel curved 
lines can be obtained, the upper one representing 
the total losses, and the lower the C*? R losses. 
Hence it is shown that the iron core losses are con- 
stant at all loads, while the losses in the copper 
conductors vary withthe load. But it is only when 
the temperature is uniform that the core losses 
remain constant. As the temperature rises these 
decrease in a marked manner, and hence reports of 
experiments dealing with this point should always 
state the temperature at which they were conducted. 








THE WORKING OF THE BOILER 
EXPLOSIONS AOTS. 

THE Board of Trade have just issued their annual 
report on the working of the Boiler Explosions 
Acts, 1882 and 1890. The report embraces the 12 
months ending June 30, 1895, and states that 
during that time 87 preliminary inquiries and 27 
formal investigations were held under the provisions 
of the Acts, and that 43 persons were killed and 
85 injured by boiler explosions. The total number 
of cases inquired into shows a small increase upon 
that of the preceding year, and the number of 
persons killed, as also the number of persons 
injured, is larger than in any year since the Boiler 
Explosions Act of 1882 came into force. During 
last year, however, several exceptionally serious 
cases were dealt with, more than half the total 
number of deaths having resulted from four explo- 
sions. The year 1894-5 was remarkable for a 
period of exceptionally severe frost, and one result 
of this was an unusual number of explosions of 
boilers used for heating public buildings and places 
of business. There were 27 cases of this kind 
dealt with, and, with three exceptions, they were 
probably caused by the freezing of water in some 
part of theapparatus. Thereport adds: ‘‘ Leaving 
out of question the exceptional cases, and the con- 
siderable number of cases in which the explosions 
were of a slight character, it will be seen that the 
figures for the year do not show that there is any 
increase as regards laxity of management or inspec- 
tion on the part of steam users or boiler insurance 
companies, or that there is any general increase in 
the number of serious boiler explosions.” 

The following Table gives the total number of 
explosions dealt with since the passing of the Acts, 
the number of lives lost, and persons injured. 
This Table is of interest as showing the great 
increase of cases investigated during the last few 
years, compared with those investigated during the 
early years of the introduction of the Act of 1882. 


7 Number of 
. Number of Number of 

Year. Hi ee Persons 

Explosions. Lives Lost. Injured. 
1882-3 oe ° 45 35 33 
1883-4 ass x 41 18 62 
1884-5 oo ° 43 40 62 
1885-6 7 a 57 33 79 
1886-7 os . 37 24 44 
1887-8 61 31 62 
1888-9 67 33 79 
1889.0 = > 77 21 76 
1890-1 a» . 72 32 61 
1891-2 es ‘ 88 28 82 
1892-3 72 20 37 
1893-4 104 24 54 
1894-5 114 43 85 


An appendix added to the report by Mr. Murton, 
the Solicitor to the Board of Trade, states that the 
27 formal investigations made during the year 
related to 

6 vertical boilers, 
23 land boilers (cylindrical, Lancashire, &c.), 





3 locomotive boilers, 





2 marine boilers. 

1 steam pipe. 

1 copper converter. 

1 steam receiver. 

1 heating apparatus. 
1 esparto grass boiler, 

In one of the explosions investigated, viz., that 
at Redcar, the report states that 12 boilers exploded, 
and in another case, viz., that at Bathgate, two 
boilers exploded. Thus the total number of boilers 
to which the 27 formal investigations referred 
was 39. 

Mr. Murton says: ‘‘ I have again to observe, as 
in previous years, that in no case has the Court 
attributed the explosion to an unavoidable accident, 
although in five cases the Court did not attach 
blame to any one, and in seven cases made no order 
as to costs.” 

The following amounts have been ordered to be 
paid towards the costs and expenses of the formal 
investigations made during the year : 


Boiler maker... 30 
»»  Tepairer 10 in two cases 
and 5/. inone 
case, 
Vendor , 10 
Owner’s friend 5 
Insurance company ... 50 


5 in one case, 
10 in fivecases, 
12 in one case, 
bo» 

20 in three 
cases. 
25 in two cases 
40 in one case. 
42 
65 
90 
” . és 200 
The gross total amounts to 749/., making an average 
of 271. for each investigation. 

The report concludes as follows : 

‘‘Many of these explosions were due to ignor- 
ance, the owners or users personally attending to 
them” (i.e., the boilers), ‘‘and considering that they 
were safe so long as they did not leak. One owner 
had worked a boiler for 27 years without any 
examination, at a pressure of 601b. per square inch, 
and he thought that it would go on working at the 
same pressure for an indefinite time. Another 
steam user examined his boiler by tapping it with 
a hammer, and so long as the hammer did not 
go through the plates, he thought that the boiler 
was quite safe,” 


Owners or users 
ss te 
” ” 
s) 
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Lhd 
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39 ” 
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NOTES. 
MANUFACTURERS’ Prorits IN AMERICA. 

OccasIoNaLLythe American manufacturer gets the 
chance of making a fortune rapidly even nowadays, 
although, of course, the opportunity does not last 
long. It would seem that only a short time ago 
those engineers who constructed electric railway 
plant were making enormous profits. We learn 
from a speech made by Mr. Vreeland before the 
New York Railroad Club, that one of the large 
Eastern systems, which was the first in the electric 
field, expended 150,000/. in equipping a foundry 
and a general plant for the manufacture of motors, 
gearing, and the like. They have since sold off 
such of the plant as they could, and have written 
off the remainder, and yet theyclaim thatthey gained 
hundreds of thousands of dollars by the enterprise. 
For instance, five years ago trolley wheels were 
quoted to them at 3.50 dols.; they turned them out 
themselves for 75 cents, and forced the manufac- 
turers down to 65 cents. The motor equipment of 
a car cost 2500 dols. four years ago, but now can be 
bought for 675 dols. In the same way there has 
been a fall of prices in all other parts of the equip- 
ment of an electric railroad, and now it no longer 
pays the companies to manufacture for themselves. 
To a certain extent the railway companies are 
following the same plan. As each branch of manu- 
facture becomes specialised, and the cost reduced, 
it is given up, the energy formerly devoted to it 
being applied to getting the prices demanded still 
further reduced. We hear of one case in which a 
firm of car manufacturers offered to sell to the 
railroads the Master Car-Builders’ brake gear for a 
price about one-third of the lowest estimate fur- 
finished from the railroad companies’ own shops. 


Quick-Frrinc Gun Movuntines FoR BELGIUM. 
The Belgian Government, which has lately spent 





large sums upon fortifications, has, during the 


‘last two years, been looking out for a suitable 
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weapon to be used in the intervals between the 
forts, or inside the same, and to serve, as well, as 
movable artillery in fortified positions. Six-pounder 
quick-firing guns were chosen, and it was decided to 
mount them on light, non-recoil carriages on wheels, 
provided with shields, and high enough to allow 
firing over parapets. Several constructors were 
invited to send in carriages for trials at Brasschaet. 
The following competed : The Government Arsenal 
in Antwerp, the Maxim-Nordenfelt Company in 
London, Mr. Skoda in Austria, and the Société 
Cockerill in Seraing, who presented carriages de- 
signed bythe Société Nordenfelt in Paris. The trials, 
which were very complete, and consisted of firing 
and rolling tests, finished December 28 last, when 
the artillery declared itself in favour of the carriage 
presented by the Société Cockerill. The Minister of 
War has, in consequence, placed a first order of 92 
such carriages with that firm. Atthe present time, 
when so many minds are working to solve the 
difficult problem of constructing a suitable field 
carriage for quick-firing guns, this decision may be 
of some interest, because it shows the means which 
have recommended themselves to the Belgian 
authorities as best suited for checking the recoil 
and increasing the rapidity of fire. The carriage 
thus adopted is provided with an hydraulic cylinder 
and powerful wheel brake of the Société Norden- 
felt’s special construction. The centre line of the 
gun is 4 ft, 8 in. above the ground. The shield is 
of special steel, chrome or nickel, and offers full pro- 
tection against rifle and shrapnel bullets. Thanks 
to the perfect non-recoil and the convenient arrange- 
ments for horizontal and vertical laying of the gun, 
a great rapidity of fire can be obtained from cement 
or wood platforms, or from whatever ground the 
carriage may be placed upon. A somewhat similar 
mounting was shown in ENeINgERING of March 15 
last, page 340, 


Tre Saxon-Tuourineian InpustRIAL EXHIBITION 
IN Lerestc, 1897. 

Leipsic offersa number of favourable conditions 
for the holding of an industrial exhibition, and as 
the above exhibition goes a great deal further than 
its name indicates, several surrounding countries 
having been invited to join, there is every reason to 
believe that it will be possessed of considerable inte- 
rest. Leipsic is one of the most important industrial 
and commercial centres of Germany, and the site 
chosen for the exhibition leaves nothing to be de- 
sired, being quite close to the town, and with capital 
means of transport within its immediate neighbour- 
hood. The site in question has an area of about 
3,000,000 square feet, and nature and art combine to 
make it a most attractive spot. The main entrance 
will be through a crescent-shaped portal, where 
there will be accommodation for various offices of 
the exhibition. The grounds inside the entrance 
are charmingly laid out, with a large pond in the 
centre, opposite the end of which the main road 
proceeds right to the dome of -the industrial 
building, which has a height of 130ft. A large 
number of separate buildings will be distributed 
in the grounds, large and small. The horticultural 
section will be of special interest, and behind it is 
located, what has now almost become inevitable 
at all exhibitions, an ‘‘old city,” in this case, of 
course, ‘‘ Old Leipsic,” which is intended to afford 
accommodation for the historic section. In the 
same neighbourhood will be found a large open 
theatre in ancient style. A beautiful avenue leads 


to the ‘‘ Court of Honour,” with the royal pavilion | Pe 


and the pavilion of the city of Leipsic. Close to is 
the building for the publishing and printing in- 
dustries. Round the reservoir are placed the build- 
ings for fishery, forestry, education, and the 
women’s section. On the other side of the river 
is the main building, a huge and very handsome 
structure, which covers an area of some 300,000 
Square feet, and which is so arranged that its area 
can be extended to 400,000 square feet. The 
front part is reserved for industrial exhibits, the 
back portion for the machinery hall. 


BRITAIN AND THE TRADE OF JAPAN. 

Enormous interest is being taken in the rapid 
advance of Japan, which some seem to think dates 
from her triumph over China ; but as matter of fact 
that was but one evidence of the pluck and skill 
which is now being directed towards equally pro- 
nounced achievements in manufactures. It is well, 
therefore, that the markets of Japan should be 
studied by us. It is true we stand well at present ; 
but this is only a further reason why we — 

e 


sedulously cultivate our trade with them. 








therefore welcome a journal written for the ad- 
vancement of British interests in Japan in the 
mysterious language of the latter country, and, 
further, the publication of a most serviceable 
commercial guide and trade directory of Japan, 
compiled by the Chancellor of the Consulate 
of Japan in London, and giving readable notes 
as to the history, policy, and trade of the 
country. It is issued by Messrs. Kegan Paul, 
Trench, Triibner, and Co., Limited. It is 
gratifying, too, to know that of the total 
imports and exports over 40 per cent. are 
with the British Empire; two-thirds of the 
imports from the empire coming from the 
British Isles. As regards total foreign trade the 
United States comes first, because she imports from 
Japan 4% millions sterling, but exports only 
1.2 millions. Great Britain, on the other hand, ex- 
ports to Japan 4.6 millions and imports 626,0001. 
Notwithstanding all that has been written about our 
declining trade and the results of German competi- 
tion, it is clear that, so far as our export trade to 
Japan is concerned, we are still far in advance 
of any other country. The imports from Great 
Britain are nearly fourfold those from any western 
country, and from the British Empire nearly four- 
fold those from China, which stands next in the list 
as a supplier of Japan’s requirements. Experi- 
ence, so far, as is remarked by our Consul at Tokio, 
affords not a particle of justification for the fears so 
often expressed in late years that either Great 
Britain or the British Empire will fall behind in 
the race as far as the aggregate values of exports 
to Japan areconcerned. Some specific articles that 
now appear in the list, such as sugar, may fall out, 
just as some which years ago occupied prominent 
places have already disappeared, but new and ex- 
tended requirements of the Japanese will cause 
others to take their places. The imports of arms, 
machinery, and instruments into Japan are dis- 
tinctly on the increase. Apart from Japan itself, 
where railway extension still continues, no very long 
time will elapse before extensive lines of rail will be 
in use in the recently acquired colony of Formosa. 
Railway carriages are now made in Japan, and the 
import under this heading is principally of fittings. 
One locomotive has already been built at the Govern- 
ment railway workshops and has proved a success,* 
and it is a remarkable coincidence that it was 
built under the supervision of a grandson of Trevi- 
thick, one of the pioneer locomotive builders. 
Japan, however, will be dependent for several 
years tocome on Europe and America for much 
of the materials and fittings of such further 
locomotives as may be required. The tendency 
which some private railway companies were mani- 
festing to have recourse to builders in the United 
States rather than in England, has not prevented 
by far the greater part of the recent imports taking 
place from Britain, the latter sending 68 per cent. 
of the total imports of locomotives. Only a small 
fraction of spinning machinery is sent from coun- 
tries other than British. 





THE LATE MR. DAVID KINNEAR CLARK. 
By the death, on January 22, at the age of 74 
years, of Mr. David Kinnear Clark, at his residence, 
8, Buckingham-street, Adelphi, there has passed away 
an engineer who, by original research and much literary 
work, greatly assisted the engineering practice of a 
past generation. Till within a few years, indeed, his 
n had been active, but more in revision and com- 
pilation than original work. D. K. Clark served 
his apprenticeship at the Phcenix Iron Works at 
Glasgow, then the property of Messrs. Thomas 
Eddington and Sons, and afterwards became the 
mechanical engineering draughtsman at Mr. John 
Miller’s famous civil engineering office in Edinburgh, 
an office still renowned as that of Cunninghame, 
Blyth, and Westland, and then, as now, closely 
identified with railway work. Here Clark utilised his 
spare time as assistant editor of the Practical Mechanic 
and Enyineer’s Magazine, acting in that capacity during 
two years; and from this connection one may almost 
trace that love for the compilation of data which is 
characteristic of his later books. Subsequently he was 
for two years engineer-in-chief to the Deep Sea Fisheries 
Association, afterwards remaining in London as a 
consulting engineer. But in 1853 he returned to 
Scotland, this time to be, for between two and three 
ears, the locomotive superintendent of the Great 
orth of Scotland Railway. 
It was while in London that he resumed research 
work, and his duties at Inverness were not so arduous 





* See Proceedings of the Institution of Mechanical 
Engineers for 1895, 


as to preclude a continuance of that work. His wide 
and well-directed investigations resulted in the 
peoduction of what must be regarded as a classic 
work, notwithstanding many subsequent books. His 
‘* Railway Machinery: A Treatise on the Mechanical 
Engineering of Railways, embracing the Principles and 
Construction of Rolling and Fixed Plant,” published 
at Glasgow in 1855, became famous. In it there 
was much originality ; and although one may recog- 
nise by subsequent knowledge those errors of judgment 
common to all works which anticipate ave ress, the 
book of 1855 may still be classed as a standard produc- 
tion on the locomotive. It was dedicated to Robert 
Stephenson, and during the six years occupied in its 
preparation (1849-55) the author visited nearly all the 
great railway stations in the country in search of 
knowledge of working plant. In the course of his 
investigations he was helped especially by the 
engineers of the Scotch lines, and by Gooch and 
Trevithick. In 1852 he contributed papers to the 
Institution of Civil Engineers and the Institution of 
Mechanical Engineers, dealing with the principle of 
the locomotive boiler and with the expansive working of 
steam ; in each case these produced a discussion which 
added greatly to the existing knowledge of the loco- 
motive. On the publication of his work Clark returned 
to London and continued his work as a consultin 
engineer, although lately his energy has been utilise 
more in literature. 

‘*Clark’s Railway Machinery Book” gained him 
great repute here, and much more in the United 
States of America ; and when Zerah Colborn first came 
to London he at once sought out Clark, and both 
collaborated, with the result that in 1860 a supple- 
mentary volume was issued dealing with ‘‘ Recent 
Practice in Locomotive Engines.” This also was 
published at Glasgow. Clark about this time was 
employed by Sir John Fowler in valuing the rolling 
stock of the Irish railways for a Government Com- 
mission, and subsequently in valuing the Egyptian 
railways and making a preliminary survey for a shi 
railway at the first cataract of the Nile. Mr. Clar 
found a splendid outlet for his energies when he 
was entrusted with the machinery department of 
the International Exhibition of 1862; and in con- 
nection with it he continued that research work 
of which he was so fond. One result was a 
‘* Cyclopedia ” of the machinery exhibited, published 
in London in 1864, and another a paper before the 
Institution of Mechanical Engineers in 1863 on loco- 
motives; and following upon this he compiled a 
‘Manual of Rules, Tables, and Data for Mechanical 
Engineers.”’ 

His line of work naturally directed his attention 
to the subject of the combustion of fuel and the 
prevention of smoke, and as early as 1857 he invented 
and patented a system, the object of which was to 
drive atmospheric air into the furnace over the fuel 
and to mix it with the combustible gases by means of 
jets of ordinary steam, tubular openings being made 
in the furnace in free communication with the atmo- 
spheric air, which latter was by induction impelled or 
on into the furnace by a jet of steam directed from 
the outside through each tube. It was applied to a 
stationary boiler in London, and subsequently in a 
slightly modified form to boilers at Saltaire, while an 
adaptation was also fitted to the locomotives of several 
companies, This work resulted in the publication in 
1879 of his book ‘‘ Fuel ; its Combustion and Economy,” 
and in his appointment as testing engineer to the 
Smoke Abatement Committee in 1881-2. In this 

osition he conducted a course of 45 tests with 35 dif- 
erent types of coal, and the results are embodied in a 
Blue-book published in 1882. During this period his 
pen was very actively at work, for in 1874, and again 
in 1878, he wrote for the Institution of Civil Engineers 
on the St. Gothard Railway, from official reports 
rather than personal experience ; in 1875-6 on the 
evaporative performance of steam boilers ; in 1877-8 
on the strength of flat plates and segmental ends of 
boilers and other cylinders ; in 1878-9 on the progress 
of machinery in foreign countries, and in 1882-3 on 
the behaviour of steam in the cylinders of locomotives 
during expansion, He was awarded a Telford medal. 
In 1878 the first edition of his ‘‘ Tramways ; their 
Construction and Working,” was published, and in 
1894 it was brought up to date in a second and re- 
vised edition. This is a comprehensive work which 
deals with the history, construction, and statics of 
all street railways. 

But the most important of his recent works is ‘‘ The 
Steam Engine,” in two volumes, published only three 
years ago. It affords some proof of the wide range of 
his life-work, for it includes chapters devoted to rivets 
and the strength of rivet joints, the strength of shells 
and flat plate surfaces, the resistance of tubes, the 
balancing of engines, valve gears, the action of 
governors, the behaviour of steam in a cylinder, the 
best proportions for cylinders, single and compound ; 
the superheating of steam, of which he was a strong 
advocate, the steam jacketing of cylinders, the best 
ratios for expansive working, the best periods of com- 





pression of steam in the cylinder. On all these and 
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other kindred subjects he had some experience, and 
the searcher may find valuable contributions on them 
throughout the Proceedings of the Institution of Civil 
Engineers, which he joined as an associate in 1854 
and as a member in 1863; and of the Institution of 
Mechanical Engineers, which he joined in 1854 and 
was elected a member of Council in 1863. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 31. 

BEssEMER pig and steel billets have advanced a 
trifle under two influences, viz , a restriction of pro- 
duction, and a heavier demand from a class of 
customers who could delay no longer. The evi- 
dence to-day is that the ore producers will win 
the fight and hold the prices high, also that coke 
will not recede ; but while these facts appear probable, 
there are those who believe this is no time for specu- 
lative values in ore and coke. The extraordinary 
capacity for steel production will keep prices down. 
Ore producers will make more money this year than 
last, but the Bessemer people, after paying an almost 
monopoly price for coke, will not have much left. 
The iron trade is quieter than we like to see it. 
Occasional big orders come in, and are heralded 
through the press, but they are of rare occurrence. 
The big consuming interests have determined upon 
a conservative course this season, so as not to be caught 
in the toils, as one large buyer was last year, who is 
credited by newspaper rumour with having dropped 
a million dollars in a speculative movement to ‘‘ bull” 
the market. The plate and structural mill owners have 
negotiationsin hand looking to the securing of orders 
for railroad, bridge, boat, and ship building purposes 
that will amount to some 40,000 tons all told, a not 
unusual supply for an early spring start. The public 
mind has been much unsettled by rumours of this 
and that. The silver party is blowing its trumpets 
for a national convention to nominate a Presidential 
candidate in July. 








THE METRIC SYSTEM AND STANDARD 
SCREW THREADS. 
To THE EprTos oF ENGINEERING. 

S1z,—I was pleased to see your timely article on the 
above subject, and hope that the Institution of Mechanical 
Engineers will take early action in the matter. Perhaps, 
in the first instance, they would do well to appoint a 
really practical committee to investigate the subject and 
make a few experiments, so that before going to an 
international conference, we might find out where we are 
and what is wanted. 

Meantime, I should like to put in a plea for simplicity 
in the selection of pitches. You say that the British 
Association committee has been recently reappointed to 
consider the question of producing standard screws 
and gauges. They would do well to reconsider their 
scale. A formula is all very well if used as a guide, but 
need not be slavishly followed. Iam quite aware that on 
small diameters the depth of thread is important, on the 
score of strength, but surely the pitches might at least be 
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varied from the formula sufficiently to give whole numbers 
of threads in a centimetre, so that the screw-cutters would 
have a little chance, They must have been in a hopeless 
minority on the committee. A series of special change- 
wheels would be required to cut the pitches in this scale, 
and to avoid endless loss of time in ‘ catching the thread,” 
reversing lathes would be necessary. It may be argued 
that for small screws this does not matter, as they will be 
made in automatic machines; but leaving out the manu- 
facture of taps, there are numberless other cases where 
ordinary screw-cutting is required. Personally I think no 
harm would be done by using the same pitch for two sizes, 
and further simplifying the numbers per centimetre. This 
is certainly the case in larger screws. ? 

Turning now to the French Admiralty scale, it appears 
they have, in the larger sizes, fallen into the same error as 
Whitworth, and introduced fractional pitches stepping by 
only small percentages, about one-half of the rey 
of steps in size. This is all the more striking as in the 
smaller sizos they have taken a bolder course, kept 
the same pitch for two sizes, and the steps in pitch are 
double the percentage of those in size. On the diagram 





I have represented the Whitworth and French scales, the 
ordinates representing pitch being 10 times full size. 

When the Whitworth scale was introduced, it was the 
average of existing methods, and was doubtless about 
right, considering the material and workmanship of the 
od ; but with the use of steel and better fitting of threads, 
a finer pitch for large sizes is now desirable, and the Whit- 
worth scale is often disregarded, especially among marine 
engineers. In doing this a whole number of threads is 
generally chosen, but there is no uniformity, which goes to 
show that there is no necessity for a series of minute varia- 
tions. A fair average of this practice is shown by dotted 
line on diagram, which gives eight threads per inch below 
2in. diameter, six threads from 2 in. and under 3 in., five 
threads from 3in. and under 44in., and four threads 
upwards to 6in. diameter. 

Starting from the 6-millimetre diameter and 1-milli- 
metre pitch of the British Association and French scales, 
I show on this diagram a proposed scale working through 
this dotted line. The proposed diameters largely follow 
the French scale, but the duodecimal character is main- 
tained throughout. The pitches are such as to be — 
worked on lathes having 5, 10, or 20 millimetre pitc 
guide screws, as shown in the following Table: 
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As compared with the French scale this proposal has 
the following advantages: A more uniform series of 
steps in pitch; 11 chasers with their necessary hobs, &c., 
only are required, as against 20; much greater simplicity 
in screw-cutting; a closer approximation to present ideas 
of pitch, though on this point there will be differences of 
opinion ; but the other principles I have urged can be 
followed in a coarser or finer pitch. A further advantage 
is that while the change is being made, these simple 
pitches can be cut with only a slight error from existing 
guide screws with a comparatively simple set of wheels, 

Yours respectfully, 
February 4, 1896. ScREWCUTTER. 





EXPERIMENTS ON AIR PRESSURE. 
To THE EpiTok oF ENGINEERING. 

Srr,—In answer to Mr. Phillips’ criticism, which is 
equally as superficial as those he made years ago, when I 
had the pleasure of corresponding with him through your 
valuable periodical, permit me to make the following 
brief remarks; In my letter of the 17th ult. I again 
pointed out that the normal pressure T on a plane of 
extreme thinness was v sin? a + a, where 
Mv sin? a represents that part of the pressure, which is 
derived from the direct reaction, and a the part derived 
from the rarefaction on thesuction side. But whena flat 
body ofsome thickness is used, the air will diverge on 
striking the blunt front edge, and thus be prevented from 
striking the windward side to a measurable extent, 
especially when the flat bodies used are narrow, and the 
angle of incidence very small. Experimental results 
should be given just as they are, without comment. 
“‘Common sense” is a very praiseworthy quality, but 
much depends on how far it reaches. Mr. Phillips seems 
to doubt the reliability of experiments with models, but 
does he imagine that the action of natural laws is different 
when applied to small instead of large bodies? It is true 
that the influence of viscosity, friction, eddies, &c., is 
more marked in experiments on a small scale, but these 
influences are in all cases exceedingly small in air, and 
although greater in water, I think we may consider the 
experiments of Mr. Froude and other eminent investi- 
gators to be trustworthy. In the excellent abstract in 
ENGINEERING of December 27, the criticism was just to 
the point, and Mr. Irminger co uently immediately 
set to work to answer it. The results of the investiga- 
tions of Professor W. C. Kernst, mentioned in ENGINEER- 
ING of 1894, page 616, agree with those of Mr. Irminger, 
although made in quite a different manner, and without 
measuring nor taking into account the influence of rare- 
faction. Although a matter of considerable difficulty, 
Mr. Irminger has, in a recent gale, with heavy squalls, 
made experiments on an actual building, which verified 








the results in question, so if Mr. Phillips looks at the 


models through a magnifying glaes, he will see how the 
affair turns out on a large scale. 

I have made experiments with air propellers varying 
extremely in size, but the efficiency did not increase much 
on account of size ; one of these propellers, made of steel, 
1 ft. in diameter, weighing 0.4 lb. (0.19 kilogrammes) was 
examined with minute accuracy; it ascended 200 ft. into 
the air by means of 126 foot-pounds (net), so that its 
efficiency ,(tested by Mr. Irminger), was 64 per cent. (a 
man can by asingle pull on a string make the said propeller 
rise 200 ft.); the efficiency of the large propellers did not 
quite reach 70 per cent., but by more perfect shape the 
air propeller is, for the reasons previously given, otha 
to be superior to the water propeller; I thought Mr. 
Phillips had at last agreed to this, &c., but if he has 
not, it will not affect the facts very much. The said ex- 
periments concerning the flying propeller are described in 
The Engineer of February 6, 1891, and more fully in the 
Steamship of March, 1891, also how ‘‘negative slip” 
occurs, when centrifugal force is the sole agent in pro- 
ducing the rarefaction on the suction side a the wings. 
As regards the use of the air propeller for driving ships, I 
have already acknowledged that, generally speaking, it is 
not practical for that purpose. When, several years ago, a 
big launch was furnished with an air propeller and driven 
from our Royal Dockyard, it was known that the said pro- 
peller was not practical for driving ships, and the experi- 
ments were only carried out on account of the considerable 
theoretical interest attached to the subject. My pro- 
posal, to which Mr, Phillips refers, is not correctly given 
by him ; it was as follows: To use a two-bladed air pro- 
peller of canvas, with sails capable of being folded, as 
auxiliary propeller for driving a 1000-ton ship at 4 knots ; 
now a 20-ft. air propeller will yield a thrust of 10001b. at 
2.3 revolutions per second, and require a power of 53 indi- 
cated horses, and I dare say that this proposal is quite as 
practical as Mr. Phillips’ flying machine. Ib is true that 
a propeller of steel is much superior to a propeller of 
canvas of equal shape, but it is also true that a prepeller 
of canvas is much superior to a propeller of steel or wood 
of incorrect shape. Ihave driven a small steamboat with 
a canvas propeller quicker than the same boat was driven 
with a water propeller, and do not know what Mr. 
Phillips has done. 

We may, perhaps, in future have flying machines, but 
one thing is certain, namely, if they ever become practical, 
they must ascend from water and descend in water. Birds 
are furnished with legs, and this is a fact which inventors 
of flying machines seldom take into consideration; by 
means of their legs they get the first speed and impetus 
when rising, and also the legs counteract the momentum 
of the body ina descent ; without an equivalent provision ; 
any possible flying machine would simply be smashed 
when coming down; it would, moreover, without the 
provision, never be able to rise. 

Any eventual flying machine must, therefore, neces- 
sarily have the shape of a boat, furnished with air pro- 
peller and aeroplane, and must, like the birds, be turned 
against the wind when an attempt is made to rise, and if 
it cannot rise it must be satisfied with skimming the water 
at a high speed as a commencement; the air propeller is 
specially suitable for being used at a high speed. 

I am, Sir, yours respectfully, 
; H. C. Voer. 
Holsteinsgade 31, Copenhagen. 





MICROSCOPICAL INTERNAL FLAWS IN 
STEEL 


To THE EpiToR or ENGINEERING. 

_ Srz,—In reply to the letter of “F.R.M.S.” in your 
issue of January 24, the question he asks is a very 
natural one. I may remark that there are certain indica- 
tions whereby an experienced metullurgical microscopist 
may determine whether the micro-germs of metallio 
disease (in properly prepared sections of steel) are due to 
sulphide of iron or other impurities. 

To enable an observer to do this, a careful special train- 
ing in the use and application of the microscope to the 
metallurgy of steel is necessary, in addition to a wide 
and varied experience. For the following reasons, how- 
ever, it is desirable oo. defer attempting to answer the 


questions of “ F.R.M.S.: 

Firstly, because my friend Professor J. O. Arnold is 
about completing and publishing a prolonged and most 
valuable exhaustive research on the influence of sulphur 
and other impurities in steel, in the course of which I 
believe the whole question of impurities in steel will be 
fully experimentally treated. I believe Professor Arnold 
was the first to microscopically investigate the effects of 
sulphide of iron segregations in steel (see his paper on ‘The 
Influence of Elements on Iron ;” Iron and Steel Institute, 
1884). Secondly, because I expect shortly also to publish 
the results of another extensive investigation, on which 
I have been engaged for several years past, on the micro- 
germs of metallic disease in steel as bearing on the deterio- 
ration of fatigue in metals, in the course of which I hope 
to give the results of my microscopical observations of 
numerous typical examples of railway axles, locomotive 
crank axles, tyres, rails, propeller shafts, propeller 
crankshafts, ship-plates, boiler-plates, and other engineer- 
ing constructions of iron and steel. 

Yours faithfully, 
THOMAS ANDREWS. 

Wortley Iron Works, near Sheffield, 

February 1, 1896, 





WATER-TUBE BOILERS. 

To THE EprrorR OF ENGINEERING. 
Sir,—I would like to make a few observations, with 
regard to the explanation given by Mr. Krauss in your 








issue of January 24, as to how the circulation is kept up 
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when only heating the ‘‘ dowacomer” pipein Mr. Yarrow s 
very interesting experiment. _ . 

Mr. Krauss’ experiment, showing the increase in head 
of water supported in the one leg of U pipe, into which 
bubbles are being blown, as compared with head of solid 
or ‘* bubbleless” water, is very pretty, but is, I think, 
known to most engineers, as the fact is taken advantage 
of when raising water by means of compressed air, the 
water by this means being forced a considerable amount 
higher than the ordinary head of about 2 ft. per pound 
due to the air pressure, on account of decreased density of 
water whon containing air. Foam is a good example of 
water having an excessive admixture of air, and its 
lightness is evident. Mr. Krauss assumes that the density 
of leg B is greater than that of leg A (in his sketch) ; but 
T think, on looking a little more carefully into the experi- 
ment, it will be seen that this is not of necessity the case, 
it being possible te so arrange conditions that the density 
in the ‘‘downcomer” would be Jess than in ‘‘riser,” in 
which case the experiment would fail, and the circulation 
become reversed to its natural manner. Were the same 
number of equal-sized bubbles contained in each lineal 
inch (where permeated with bubbles), then undoubtedly 
the density would bs greater in the tube which has only 
half its length so permeated. But if we suppose the 
lower half of ‘‘downcomer” to contain twice as many 
bubbles per inch as per inch in “‘riser,” then the total 
number of bubbles in each tube or leg will be the same, 
and consequently the average densities the same, and no 
circulation will be produced. Now in reality we have 
exactly this state of affairs; for if we suppose one bubble 
to be produced or sent adrift into the tubs each eecond, 
then their distance apart when rising to the surface 
through still water will depend on their velocity upward. 
But if we now suppose these bubbles to be produced in a 
current parallel with their own motion, then in ‘‘ riser” 
their distance apart would be the sum of these two 
velocities, viz., the velocity of rising bubble + the 
velocity of rising current=say B+C. But in the 
** downcomer ” we will have the bubbles rising as before 
at a velocity B through the water, and at the same time 
the water descending at velocity C, the final or resultant 
velocity of bubble (with respect to tubs) being the difference 
of these two velocities, and this resultant velocity may be 
positive (upwards), zero (stationary), or negative (down- 
wards), depending upon the value of C. Now, if motion 
is downwards it will require to be at a certain minimum 
velocity in order that average density of ‘‘ downcomer ” 
is maintained greater than in ‘‘riser,” and so keep up or 
increase circulation. It will be evident from above that 
this will only be the case when the current C is greater 
than 3 B; for when Cis = 3 B, then the velocity of bubbles 
in the ‘‘riser” (and hence their distance apart) would 
be B+ C=1+3=4, and the velocity or distance apart 
in ‘‘downcomer” would be C —- B= 3 — 1= 2, which 
means the bubbles are twice as far apart in “‘ riser ” as in 
‘*downcomer,” and hence the total number of bubbles in 
full length of ‘‘ riser” is the same as in the bottom half of 
‘*downcomer,” and no circulation could be maintained, 
there being no preponderance in one leg over the other. 
The “downcomer” is supposed to ba heated at mid- 
length by lamp as in the experiment. From the above it is 
seen that a certain condition or velocity of circulation 
must be brought about before application of heat to the 
“‘downcomer” can possibly increase or even maintain 
the circulation; and if heat is applied sooner, the effect 
can only be to diminish the circulation, stop it, or reverse 
it. Undoubtedly a greater amount of heat would be 
transmitted to the water in the tubes; but on account of 
the diminished circulation it would be so only at the 
expense of the tubes, 

From this point of view it appears unwise to heat the 
“‘downcomer” pipes, as doing so might only tend to 
decrease or stop a circulation which would otherwise have 
been sufficient or satisfactory. 
_ Apologising for the pant § of this letter, but trusting 
it may help to elucidate the difficulties surrounding a 
subject of great importance at the present moment, 

I am, Sir, = saa trul 


ILLIAM B. FERGUSON. 
Belfast, January 30, 1896. 





THE INSTITUTION OF CIVIL ENGINEERS. 
To THE Epriror or ENGINEERING. 

Sir,— Now that it is suggested that the constitution of 
the Institution of Civil Engineers should be reorganised, 
so as to fill more adequately and satisfactorily its 
magnificent réle as thealma mater of engineering science, 
it would perhaps not be considered inopportune to suggest 
& programme of reform. ; 

The expression of civil engineering as defined by the 
Charter of the Institution of Civil Engineers is now under- 
stood to embrace a field of such wide and ever-widening 
area, that the subjects dealt with at the meetings, as at 
present arranged, represent merely a fraction of those that 
are ripe for and demand serious and immediate con- 
sideration, - : . 

_ Such has been the inadequacy of the scope for discus- 
sion, that various branches of the profession are now re- 
presented by independent organisations, the formation 
of which has reduced the value of the Institution of Civil 
Engineers, 

We have the water works engineers now banding them- 
selves together ; there are also separate organisations to 
represent the electrical, municipal, mining and metal- 
urgy, and gas engineering interests. 

It is suggested theseparate councils should be formed of 
eminent representatives of the following fields of engineer- 
ing enterprise : 

A. Council on subjects relating to harbour, water 

F + rag canals, tramways, and railway construc- 

ion, 





B. Council on municipal engineering (embracing 
sewage disposal, sanitary work, and gas engi- 
neering). 

C. Council on metallurgy, mining, and practical 
geology. 

D. Council on electrical engineering. 

qe +s applied mathematics and physics, 

Meetings should be held during the active sessional 
term on four nights weekly, or fortnightly, under the 
presidency of the different councils, Of course, this 
would involve a considerable increase in secretarial work, 
but the extra labour would be well justified. : 

Only at the general and extraordinary meetings (presi- 
dential addresses and elections) would the Grand Council 
attend. Many are the complaints one has heard of, 
relating to the inadequacy of the treatment of some 
particular branch of engineering science, and that this is 
justified a reference to the minutes of the Proceedings of 
the various institutions mentioned, abundantly proves. 

Then, as to the method of election, provincial and 
foreign members have often expressed their annoyance 
and surprise at the method of election, and the uselessness 
of forwarding ballot papers with the absurd qualification 
of personal delivery attached to them. 

Ithink in this respect we can with advantage take a 
leaf out of the Charter of the Constitution of the American 
Society of Civil Engineers : 

‘* At least 30 days before the annual meeting there shall 
be mailed to every corporate member, whose address is 
known, a letter ballot with envelopes for vobing. 

‘*The names of the nominees for any one office shall be 
—— alphabetically without distinguishing marks of 
any kind. . 

** Voters may erase names from the printed ballot list, 
and may substitute the name or names of any other 
person or persons eligible for any office. 

‘* But the number of names for each office on the ballot 
voted must not exceed the number to be elected at that 
time to such office. 

‘** Ballots may be sent by mail to the secretary, or may be 
presented to him at the Society House, 

“* They must be inclosed in two sealed envelopes, and the 
outer envelope shall be indorsed by the voter’s signature.” 

Instead of the three weeks, I would suggest the sub- 
stitution of the words “ three months ;” this would enable 
30 per cent. of the members (scattered as they are all over 
the world) to have the ea of voting for those in 
whom they wished to repose the duty of sustaining the 
dignity and full measure of usefulness of their beloved 


alma mater. 
Yours a 
. H. THWAITE. 
29, Great George-streeb, Westminster, Jan. 31, 1896. 





TABLES OF CUBICAL CONTENTS. 
To THE EpiToR oF ENGINZERING. 

Srr,—Having noticed Mr. W. G. Barnett’s letter re 
the above in your issue of the 31st ult., I think possibly the 
inclosed diagram may answer his purpose, as I have found 
similar diagrams very convenient for calculating the 
cubical contents of timber and of concrete piers whose 
dimensions varied by inches. The principle of these 
diagrams is so obvious that an explanation is unnecessary ; 
but the following is a short description of how to make 
the diagram. 

Mark off the lengths as shown in black on the inclosed 
diagram along the base line on square ruled paper. 
Mark off, also, along the base line the breadths, as 
shown, to a convenient scale, Take any convenient 


* 
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dimensions, say the maximum values, and calculate the 
cubical contents for these. In this case these will be 
100 x 20 x 5 = 10,000 cubic feet. Mark this off to a con- 
venient scale on the vertical passing through 100. Divide 
this vertical distance proportionally to the values of the 
heights, and drawing sloping lines from these divisions 
to 0 on the base line. The diagram is now made, and 
really extends to the left of the vertical through 100 as far as 
the paper will permit. 

. To use the diagram : suppose it is required to find the 
value of 75 x 18 x 4, Start from the breadth marked 18 ; 
follow up the vertical line through 18 till it cuts the 


_! sloping heightline marked 4. Followalong the horizontal 


line from this point to the vertical line B C. Stretch a 
thread from the pin at A through this point, and read off 
the cubical contents 5400 at the point where the thread 
cuts the vertical through 765. 

It is obvious that the cubical contents vary as the 
length, breadth, and height, and that the diagram fulfils 
this condition. 

By arranging the scale the result may be given 
in cubic feet, cubic yards, weight, or cost directly. 

For rapid working it is advisable to have one man 
to read out the dimensions and note down the result, 
and another to work at the diagram. After a little 
ractice this method, I think, will be found quicker than 


‘ables. 
Yours faithfully, 
D. L. Hutcuison. 
97, Union-street, Glasgow, February 3, 1896. 








CRIPPLING STRAINS OF WROUGHT IRON 
AND STEEL COLUMNS. 
To THE EprTos or ENGINEERING. 

S1r,—Would you kindly oblige me in your next issue 
with a reply to the following : 

On page 123 in ‘“‘ Molesworth’s Pocket- Book,” a list is 
given of the crippling strains of wrought-iron columns of 
various sections. I wish to ascertain these for similar 
sections in stecl, Can I take proportions shown in the 
diagram on page 121 for strains in mild steel columns as 
compared to those in wrought iron? For instance, in the 
Table on page 123, a circular column of 40 diameters in 
length, fixed at both ends, shows a crippling strain of 
14 tons per square inch. In the diagram on page 121, 
where the wrought-iron curve shows 14 tons, the mild 
steel curve shows a strain of 18 tons per square inch. 
Therefore, am I correct in assuming that for a sécel 
column of 40 diameters in length a crippling strain of 18 
tons per square inch may be taken? 

I want this information for practical, and not theo- 
retical, purposes. 

Favour of your reply will be greatly esteemed, and 
thanking you in anticipation, 

Yours faithfully, 

February 4, 1896. 


[The proportional strength of mild steel and iron 
columns is well represented by the diagram referred to by 
our correspondent, and his proposed method of obtaining 
the strength of steel columns from the figures given for 
wrought iron is quite asatisfactory one.—Eb. E.] 





THE NORTH-EASTERN BRAKE 
EXPERIMENTS. 
To THe EpiToR oF ENGINEERING. 

S1z,—Mr. Stretton again repeats his ‘100 yards dif- 
ference at 60 miles’an hour” sentence, much as if it were 
@ nursery rhyme, and in blissful oblivion of the fact that 
it only holds good under certain very definite conditions. 
I have set this forth very fully in previous letters ; but it 
seems quite impossible to make even the plainest fact clear 
to Mr. Stretton. 

He only raises one more technical point, and here is 
my answer: I do not consider that a slightly better 
retardation, obtained in a small percentage of stops made 
by a still smaller percentage of trains, by means of a ver 
complex apparatus, is ‘‘sutficient reason” to induce rail- 
way companies to adopt the same, especially when this 
result can be obtained by very much simpler means, 

Mr. Stretton, now appreciating his inability to defend 
his client, follows the time-honoured course of “ abusing 
the plaintiff's counsel,” of course leaving the main argu- 
ment unanswered. My reply will be brief and to the point, 

I have not the smallest intention of — Mr. 
Stretton’s curiosity as to my name, for the simple but 
very sufficient reason that his concern is only with my 
arguments and my attack, not with my personality. 

As to my future letter re quick-acting Westinghouse v. 
auto-vacuum brakes, I fear he will scarcely find it satis- 
factory to himself; moreover, he issued the challenge 
de cur léger, objecting nothing to signatures, so he need 
not imagine that he can now quietly escape battle on the 
strength of irrelevant pretexts. 

The net result of this correspondence is, that Mr. 
Stretton has either shirked or failed to disprove one 
single point of my several letters. If Mr. Stretton 
had any sense of humour he would see how funny 
his proceedings appear to onlookers. I repeat that 
my published opinions, backed by undoubted facts, 
are all that concern him. I again challenge him to 
controvert them by serious engineering argument, and I 
should be well pleased with ‘‘a taste of his ammunition, 
accumulated during the past 22 years.” I have asked for 
it times enough, and it would tend to the instruction, 
as well as the edification, of all concerned if Mr. Stretton 
would finally ‘* come to the scratch,” 

Trusting we may eventually succeed in this endeavour, 
I remain, Sir, 

Yours faithfully, 
London, February 3, 1896, Novoyk VREmMyYA, 








Raitroap Stations.—We have received a sketch 
portfolio of railroad stations and kindred structures 
designed by Mr. Bradford Lee Gilbert. It is illustrated 
with 200 engravings of buildings on the chief American 
railways. Most of these designs were exhibited at Chicago, 
and all are interesting as showing the direction in which 
architecture for such purposes is tending in America. 
We have recently illustrated a very large station for 
which Mr. Gilbert was architect. The volume before us 





also contains designs of churches, private houses, and 
otker buildir gs, many of thém qanedlliogiy attractive, 
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MISCELLANEA. 


At the monthly meeting on January 28, Mr. A. J. 
Durston, Engineer-in-Chief of the Navy, was elected an 
honorary member of the Institute of Engineers and Ship- 
builders of Scotland. 


Russia is about to obtain a new telegraphic connection 
with Northern Europe, the line along the Murman 
coast being extended as far as the Norwegian frontier, 
from where a line will be carried to Vadsi in Norway. 
The Russian line will be ready in the summer. 


A German “viking” ship has been discovered close to 
the East Prussian frontier ; the length is about 40ft., and 
the remnants are in comparatively good state. Ib is 
estimated to be about 1000 years old, and is pronounced to 
be of the same type as those which conveyed the Normans 
to England. 

The plan of a Finnish railway from Uleaborg to Tornea 
will be brovgbt in the Finnish House of Deputies. Ib is 
expected that it will meet with a favourable reception, as 
the Parliamentary Committee has recommended the 
abandonment of a railway from Uleaborg to some ice- 
free port on the Murman coast. 


The extension of the Trollhitta Canal is being pushed 
ahead with much energy, since the preliminary dam has 
been completed. The building of this was no easy task. 
The blasting of rock on the side of the canal is in full 
swing, and the cut will be materially widened. The 
whole work is expected to be finished in April. 


The traffic receipts for the week ending January 26 on 
33 of the principal lines of the United Kingdom amounted 
to 1,428,4641., which was earned on 18,863 miles. For 
the corresponding week in 1895 the receipts of the same 
lines amounted to 1,309,262/., with 18,728? miles open. 
There was thus an increase of 119,202/. in the receipts, 
and an increase of 134} in the mileage. 


Some 70 rack railway lines have been built since 1872, 
and of these 17 are in Switzerland, 14 in Germany, 12 in 
Austria-Hungary, four in France, and three in Italy, the 
others being in England, Spain, Greece, Portugal, the 
United States, South America, Asia, and Australia. 
The total length of these lines is 500 miles, of which 180 
are on the Abt system. These lines are worked by 308 
locomotives, the heaviest of which weighs 70 tons. 


The Imatra waterfall in Finland may, after all, not 
be utilised for the large power transmission to St. Peters- 
burg, which was under contemplation some little time 
ago, and for which undertaking a considerable amount of 
yreparatory work had been done. The original syndicate 
nas been dissolved, and a new concern, started for the 
purpose of supplying the Russian capital with electrically 
transmitted power, is in favour of using two good-sized 
waterfalls close to Narva. 


The City of Philadelphia, U.S.A., has instituted a com- 
mercial museum, consisting of collections of natural and 
manufactured products from all countries of the world. 
The object of the corporation in undertaking this work 
has been to assist manufacturers of Pennsylvania in in- 
creasing the variety and excellence of their products, and 
to this end a bureau of information has also been formed, 
which will endeavour to assist American makers and 
dealers with advice, based on a thorough study of foreign 
goods and conditions of trade. 


The annual meeting of the Institution of Naval 
Architects will be held in the rooms of the Society of Arts, 
Adelphi, on March 25 next and the two days following. 
The annual dinner will be given at the Holborn Restau- 
rant on the evening of March 25. It is also announced 
that a gold medal will be awarded for the best member’s 
or associate’s paper read at the ensuing spring and summer 
meetings. A premium of books or instruments will also 
be awarded for any paper judged of sufficient merit by 
the Council. This latter prize is open to non-members, 


Extensive farms for sewage treatment have recently 
been completed at Magdeburg, Germany, the ground 
occupied measuring 411 acres, whilst 685 acres more are 
to be laid out for the same purpose later on. The engi- 
neer’s estimate is that 1 acre is sufficient per 100 head of 
population, the average amount of sewage being 30 gallons 

r head per day. The farms are situated some 7 miles 
es the town, and the sewage is pumped up to the 
highest part of them, whence it is distributed by gravita- 
tion The effluent is collected in drains placed 6 ft. 
below ground-level, and is finally discharged into the Elbe. 


An interesting question arises as to the amount of water 
used for irrigation purposes which finds its way back into 
the streams of a country. Some experiments on this head 
have been made by Professor L. G. Carpenter, of the State 
Experiment Station at Fort Collins, Colorado. He finds 
that in the case of the Poudre River 160 cubic feet per 
second were received from the canyon by the river, all of 
which, however, was within 10 m.les taken by irrigation 
canals, leaving the bed dry. Yet lower down, at its 
mouth, the river had a discharge of 120 cubic feet per 
second. In the case of the Platte River, the discharge at 
one point was 800 cubic feet per second, and in the course 
of some miles 700 cubic feet of this was drawn off by irri- 
gation canals, yet further down the discharge was 600 
cubic feet per second. 

In a paper read before the American Society of Civil 
Engineers, Mr. Desmond Fitzgerald describes some ex- 
periments on the flow of water in some 48 pipes, which 
were first put in use in 1878, when their discharge was 
carefully tested by Mr. Stearns. The pipes in question 
are each 1800 ft. long, and are of cast iron. Before laying 


they were coated with Dr. Angus Smith’s preparation. 
An examination of the pipes before making the new series 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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eavy steel rails are to Middlesbrough quotations. 


coated with tubercles. On testing, it was found that 
there was a decrease of about 30 per cent. in the discharge 
under a _— head, as compared with the pipes when first 
laid. hey were cleaned and again tested, when the 
original capacity of the pipes was nearly restored, the 
difference being under 1 per cent. 


At a meeting of the Indian section of the Society of 
Arts, on the 13th inst,, Sir James Lyall, G.C.I.E., will 
read a paper on “Punjab Irrigation: Ancient and 
Modern.” As the late Lieutenant-Governor of the Punjab, 
Sir J. Lyall ought to have much of interest to tell. 
The chair will be taken at half-past four by Lieutenant- 
General R. Strachey, R.E., C.S.1., F.R.S., and there will 
be a discussion. Mr. J. H. Glass, C.I.E., who has re- 
cently been appointed secretary to the Bengal Govern- 
ment in the Pablic Works Department, will contribute 
next month a paper on ‘‘The Great Landslip at Gohna, 
in Gurhwal, and the Measures adopted to Prevent Serious 
Loss of Life.” Mr. Glass was in charge of the works at 
Gohna, and his account of the steps successfully taken to 
prevent a really very serious catastrophe will be welcome, 


The American Machinist, among the best known of 
American technical papers, has changed owners, a con- 
trolling share of the capital stock having been purchased 
by Angus Sinclair and John A. Hill, editors and pro- 
rietors of Locomotive Engineering. Twelve years ago 

. Sinclair, who is author of the well-known book, 
‘Locomotive Engine Running and Management,” left 
railroad life to become associate editor of the American 
Machinist. Four years later the American Machinist 





of tests, showed that about one-third their surface was 








Publishing Company started a monthly magazine called 
the Locomotive Engineer, and Mr. Hill was engaged as 
editor. That paper had a rather feeble existence, so far 
as the business end was concerned, till four years ago, 
when Messrs. Sinclair and Hill purchased it, changed the 
name to Locomotive Engineering, and made it an eminent 
success, The same energy will no doubt exert a good in- 
fluence on the American Machinist. Several improve- 
ments are already apparent, The size of page has been 
greatly reduced, and a cover put on. An electrical de- 
partment for mechanics has been introduced, and we 
understand that a variety of other changes are con- 
templated, which will make the paper more valuable. 





THe Large Frrpinanp Scuicuavu.—The German en- 
gineering world has sustained a serious loss in the death of 
Herr Ferdinand Schichau, of Elbing, of which town he 
was a native. Having served his apprenticeship there as 
a smith, he went to Berlin, and afterwards went abroad. 
Eventually he returned to Elbing in order to com- 
mence in business on his own account, and although 
his means were small, he soon began to make head- 
way. His locomotive works, and, still more, his 
shipbuilding establishment, rapidly became famous. 
In 1865 he built the first sea-going iron steamer in 
Prussia, and about twenty years later he commenced 
to build torpedo-boats. He Bion built the first compound 
locomotive and the first serviceable triple-expansion engine 
in Prussia. Besides the Elbing establishment, branch 





establishments were erected at Dantzic and Pillau, 
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ENGINES OF THE CHANNEL PADDLE 
STEAMER ‘‘ DUCHESS OF YORK.” 

WE illustrate on our two-page plate a set of paddle 
engines constructed by Messrs. John Penn and Sons, 
Limited, Greenwich, for the new South-Eastern Rail- 
way Company’s paddle steamer Duchess of York, a 
vessel of 999 tons gross register, built by Messrs. 
Green, of Blackwall, for the service between Folke- 
stone and Boulogne. The engines, which have been 
designed by Mr. J. P. Hall, are, as will be readily 
recognised, a straightforward job. It will be seen 
that although three cylinders have been adopted, the 
firm have not arranged for the three-stage expansion 
now increasing in favour for paddlesteamers. Thework- 
ing boiler pressure is 120 1b. to the square inch. The two 
low-pressure cylinders are placed on either side of the 
high-pressure cylinder, and the cranks are set to work 
at the same angle, while that of the high-pressure 
cylinder is at 120 deg. with them, The high-pressure 
cylinder is 48 in. in diameter, and both the low-pressure 
cylinders are 68 in., the stroke being 6 ft. As shown on 
the sectional plan (Fig. 2), the high-pressure cylinder 
has a valve of the piston type, while both low-pressure 
cylinders have flat valves on the off-side of the cy- 
linder ; and all three valves are worked by the ordi- 
nary link motion with adjustable gear. The space 
occupied ’thwartship by the machinery is 21 ft. 6 in. 
The moulded width of the vessel at this part is 30 ft., so 
that there is abundant room for the built-up framing 
of the engine. Forged steel has been used for all the 
working parts. The crankshaft is built up, all the 
cranks being shrunk and keyed on. The diameter of 
the shaft is 17} in., and the length of the bearings on 
either side of each low-pressure crank is 18in. The 
paddle shaft is 184 in, in diameter. 

The paddle-wheels are of the usual feathering float 
type, the floats being of wood, 10 ft. 6 in. long and 
4 ft, 4} in. broad. There are 10 floats. The en- 
gine is run at 43 revolutions. The outboard bearing 
is 2 ft. 104 in. long, and is supported on the sponson, 
as shown on Fig. 3. 

The surface condenser is placed athwartships under 
the main guides (Fig. 1), and the air pumps are ver- 
tical, and worked by levers from the piston-rod 
crossheads (Figs. 1 and 3). The feed and bilge pumps 
are also worked from the same levers. There are two 
centrifugal pumps, worked by independent engines 
fitted one on each side of the ship. 

The boilers, four in number, are of steel, and 
13 ft. 8 in. in diameter by 9 ft. 10 in. long. They are 
single-ended, each having three furnaces 3 ft. 6 in. in 
mean diameter. They are of the ordinary return- 
tube type. The tubes are 24 in. in external diameter 
and 7 ft. long, and made of brass 10 B, W.G. thick. 
The total tube surface is 6668 square feet, and 
the total heating surface 8416 square feet. The grate 
area is 270 square feet. The boilers are worked under 
induced draught ; fans of 7 ft. diameter are placed at 
the base of the chimneys, and these, run at 350 
revolutions, give a pressure equal to 1 in. on water 
gauge. The funnels are 5 ft. 3 in. in diameter, and 
are 50 ft. high from grate level. 

With an air pressure of 1 in., and steam of 120 Ib., 
the power developed at 43 revolutions was 4300 
indicated horse-power. 





INDUSTRIAL NOTES. 

AFTER much tribulation, the engineers’ strike and 
lock-out at Belfast and on the Clyde has ended, and 
the men, as far as practicable, have resumed work. 
It naturally takes a little time to settle down, each 
in his own place, after a stoppage extending over 
months, but it appears that the resumption of work 
has been as general as could have been expected. In 
Belfast there were the further difficulties with the 
ironfounders, and with the brass-founders and _ brass- 
workers, but these seem also to have been arranged. 
The question of the apprentices also had caused some 
friction, but the matter has been arranged. Some 
inconsiderate persons have been calling in question the 
right of the council of the Engineers to bring pressure 
to bear upon their Belfast members to induce them to 
return to work. The council may be left to justify 
their own action as regards the technicalities of their 
rules, but on general grounds the council of a society 
have always exercised pressure when circumstances 
indicated the necessity. And, as a rule, the society 
generally have supported such action, in spite of 
severe condemnation on the part of a small but noisy 
clique. Instances could be cited in which the 
Engineers, Boilermakers and Iron Ship Builders, 
Carpenters and Joiners, Ironfounders, and others, 
have exercised such pressure with advantage. The 
officials and members of a council are not likely to 
interfere recklessly, for they know full well that such 
action will be severely criticised. 





The higher value of trade unions when properly con- 
ducted was never better illustrated than in the February 
number of the Zronworkers’ Journal. In a thoughtful, 


and Steel Workers of Great Britain gives a careful 
summary of the condition of the iron and steel trades 
in the North of England in 1895. It shows the progress 
of those industries, the general output, the range of 
prices, with the fluctuations, and the profit realised 
by the great firms engaged in those trades, with the 
profit or loss account for the year. As the article is 
written by an intelligent representative of labour, and 
is addressed to the workmen in their own organ, it will 
tend to moderate any expectations which members 
may have had as to the probable advance in wages in 
those trades, In the first place it gives the average 
prices, with the occasional fluctuations in the pig-iron 
market, more particularly in the Cleveland district. 
From the returns given it appears that No. 3 did not 
sustain the higher prices reached in some months of 1895, 
but fell somewhat in the interval from September to 
the end of December. The lower numbers of pig iron 
did not advance in the same proportion as No.3, ‘here 
were fluctuations in hematites also, from 42s. to 47s., 
but the price receded to 45s.6d. In the manufactured 
iron there were falls from 4/. 16s. 10d. to 4/. 14s. 10d., 
then to 4/. 143, 1d. till the end of June; then a rise 
for two months, and a slight fall, ending at 4/. 16s. 3d. 
at the close of the year. It is pointed out that the 
figures differ slightly from those of Mr. Waterhouse, 
the reasons being given. The great firm of Messrs. 
Bolckow, Vaughan, and Co. only paid 24 per cent. ; the 
Consett Company, however, paid 9 per cent. as 
against 10 per cent. the previous year. The article 
points out that trade was better and more profitable in 
the Midlands than in the North of England. 





The condition of the engineering trades throughout 
Lancashire is exceedingly satisfactory, especially as 
compared with what it was a year ago. Steady improve- 
ment is everywhere the rule, both in the engineering 
and the iron trades. New work continues to come 
forward satisfactorily in nearly all branches of engi- 
neering. Locomotive builders especially are in a 
much better position than they have been for a long 
time past. Stationary engine builders are fully en- 
gaged. Machine-tool makers are well supplied with 
orders. Cotton machinists, with few exceptions, have 
a considerable weight of work on hand. Boilermakers 
are also decidedly busier. The ranks of the unem- 
ployed are being thinned, so that instead of ‘‘ bad,” 
‘*bhad,” following each other in the branch reports of the 
several trades, we may expect to see ‘‘moderate” change 
to good” and bad to ‘‘moderate” at no distant date, if 
all goes well. There are no serious disputes pending in 
any of those branches of trade. The iron trade is also 
looking upagain. There has been a stronger tone as 
regards all descriptions of raw material, and even ad- 
vances were being obtained upon the prices of a week 
previous. The advances were mostly obtained by 
merchants and others rather than by the makers, but 
the prices of the latter have also been hardening. 
With the settlement of the engineers’ dispute on the 
Clyde, warrants have become stronger. In the finished 
iron branches there is more activity ; makers are firm 
at full list prices, with an upward tendency. Nut and 
bolt makers are busier, with an increased weight of 
business, but prices have not as yet changed for the 
better. In the steel trade there has been more activity, 
especially as regards constructive work, girders, &c., 
but the improvement so far has been only partial. 
The general outlook may be regarded as favourable, if 
not positively good. Manufactured goods are also in 
better demand, especially tubes for locomotive work, 
and general engineering. Altogether the prospects 
are brighter for all engaged in the iron and steel in- 
dustries. 





In the Wolverhampton district business in all de- 
partments shows an increasing activity, both merchants 
and consumers evincing a disposition to give out orders 
on a liberal scale for different descriptions of finished 
iron. Since the war scare has subsided there have 
been special inquiries for foreign account, and makers 
of sheets, hoops, and medium bars are disposed to 
ask for more money. But the transactions generally 
have been at quoted rates. Marked bars have been 
in better request at firm rates, and also medium 
or merchant bars at recent rates. Unmarked bars 
have been still more firm, with an upward tendency. 
There has been a good demand for corrugated iron for 
the Indian and colonial markets, and leading makers 
have booked fresh contracts for black sheets, at 
the highest rates. Boiler-plates and tank-plates are 
in demand, and also hoops and tube strip. Steel- 
makers are active in some branches—steel bars, billets, 
and soft sheets more especially. The constructive 
branches are busy in most departments, and also the 
heavier hardware trades, Engineers, boilermakers, 
ironfounders, and the workers in the railway sheds 
are better employed in most cases. There are no serious 
labour disputes pending in the district. 





In the Birmingham district there has been a steady 
demand for all classes of raw material, and prices have 





well-informed article, this organ of the Associated Iron 





an upward tendency. In the finished branches the 


demand has been for all kinds of constructive requi- 
sites for engineers, railway iron of all kinds, steel 
strip for tubemaking, and other purposes, Many of 
the local industries are getting very busy both in iron 
and steel, and in the brass and copper trades, so that 
manufacturing departments are getting busier, requir- 
ing the raw and finished material. There are no serious 
labour disputes pending, nor do there appear to be 
any looming in the near future. 





The unsatisfactory state of the cotton industries has 
been the subject of investigation by a committee of the 
Incorporated Chamber of Commerce, which committee 
have recently reported on the subject. The report is 
not very reassuring. The committee state that there 
is not much prospect of any amelioration at present. 
The possible things to be done rather darken the pros- 
pect than give gleams of hope. One is to bring a large 
number of spindles to a standstill, which would 
result in loss of capital, and great distress among 
the operatives. Yet this seems to be the only sug- 
gestion by which supply can be diminished so as to 
be brought more nearly into approximation with the 
demand. But it must be remembered that if Lanca- 
shire reduces production the Continent will not, 
for the German manufacturers are increasing their 
spindles at a rapid rate. Neither would America, nor 
India, nor China, nor Japan reduce the output, and 
we are sending out loads of machinery to all parts of 
the world, of the newest and best designs. The report 
refers to labour disputes in the cotton, coal, and 
other trades. And then legislative restriction in the 
cotton industries are referred to, and a strong protest 
is made against further interference with hours of 
labour and conditions of work. Conciliation and 
arbitration are recommended, and also the abolition of 
the Indian cotton duties ; and Government is urged to 
open up new markets. The demand meanwhile is 
spreading again for the prohibition of steaming, as 
being disastrous to health. The employers are willing 
to go so far as to modify the schedule, but the men 
demand prohibition altogether. 





Lord James has issued his award with respect to the 
several questions addressed to him in reference to the 
matters in dispute in connection with the joint com- 
mittee of the employers and operatives in the boot and 
shoe trades. As respects the chairman of the board 
of conciliation, he decides that the operatives shall 
select the chairman on alternate years, under certain 
conditions, Thus one year the chairman will be an 
employer, the vice-chairman an operative, the next 
year vice versd. Then it is decided that each board 
shall only have jurisdiction in its own district. But 
no work shall be sent out of the district to another 
district, so as to interfere with any award. As regards 
the admission of the press, that he leaves to each 
board to decide for itself. Thus gradually the dis- 
puted questions are being got rid of, or, at any rate, 
they are narrowed down. 





One of the recommendations of the Unemployed 
Committee, as regards London, is that the guardians 
shall be empowered, subject to the approval of the 
London County Council, to employ persons on sanitary 
work, one-half the cost of which shall be defrayed out 
of the Common Poor Law fund. This will make 
London, as a whole, contribute to the unemployed, in 
case of work being provided. If all the work was 
done, for example, at Poplar, St. George’s, Hanover- 
square, would help to pay a portion of the cost. But 
this will not apply to any real improvement scheme, iv 
any case, ; 


A leading member of Parliament is proposing to free 
the local bodies, as muchas possible, from loca) control 
and from the general law, as regards finding work for 
the unemployed. But in this case, of course, the 
local bodies would have to find the money, for ex- 
penditure without control is absurd in such a case. If 
the law were wisely administered, there is scope for 
much to be done under its existing provisions, but the 
law is overloaded with regulations and provisional 
orders, so that it is difficult to move. 


An important conference of the South Wales miners 
took place last week, at which the wages question, 
the eight hours, and the -Mines Bill were discussed. 
With respect to the wages question, the object of the 
conference was to revise the basis of the sliding scale. 
The first resolution, which was carried unanimously, 
proposed a fixed minimum wage as a basis, so that in 
this respect the South Wales miners have so far come 
into line with the National Federation. The present 
scale does not exactly fix a minimum wage, though 
the lowest point, the rates of 1879, is regarded as 
a kind of minimum; the rates since that date have 
been above, but never below, the 1879 rates, but 
there is no absolute barrier to the rates going lower 
than the low-water mark. The difference came when 





the fixed minimum was proposed ; one delegate con- 
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tended that it should be at least 20 per cent. above 
‘‘the standard.” The conference decided that the 
men’s representatives should be empowered to fix 
the minimum rate, which was carried by 55 to 
9 votes. The next proposal was to raise the percen- 
tage of wages from 8} to 10 per cent. per 1s. advance 
in prices. This, of course, will tell both ways. The other 
proposals as to wages dealt with notices, power to call 
in an umpire, payment of wages weekly instead of fort- 
nightly, and that steps be taken to prevent under- 
selling in the market. Then came proposals as to the 
eight hours. A resolution was carried for eight hours 
from bank to bank, by 66 to 4, seven being neutral. 
But on the resolution again being put, it was unani- 
mously carried. Thus on most points the South Wales 
men have come into line with the national federation, 
the difference of the sliding scale not being much with 
a governing minimum wage. Delegates were then 
appointed to attend the federation conference on the 
Sth to the 10th instant, and take part in the deputation 
to the Home Secretary on the Mines Bill on the latter 
date, and as to the Kight-Hours Bill. 


The coal trade does not appear to bein what we may 
call its normal healthful condition for the time of year 
and the state of trade. Winter usually largely increases 
the consumption of household coal, but this winter, 
being one of uncommon mildness, has not come up to 
the demand of former years. Trade has revived very 
considerably on the whole, but the consumption of 
coal does not seem to have been proportionate. The 
fact is there is greater economy in the use of fuel in 
nearly every industry. The result is that the coal- 
owners are crying out, and wages have not kept up to 
the full level, as expected, where the sliding scale 
exists, especially in South Wales and Northumberland. 
Durham has decided to give up the conciliation board, 
in the hopes that wages will go up more freely with- 
out that—to them—clog. There have been rumours 
of another coal strike in Scotland, but the men 
have not seen their way clear. Now there are 
other evidences of slackness and of profitless prices. 
The Plymouth collieries in the Merthyr district ceased 
work at the close of last week, some 3000 workers 
being thrown idle, the men bringing out their tools. 
Both sides, it seems, offered to refer the question at 
issue to the South Wales sliding scale committee, but 
the owners wanted the decision to be from a given 
date, February 1. To this the men objected. It is to 
be regretted that conditions were attached, for after 
all the referees could date their award from the time 
of appointment if they chose. Then there is the stop- 
page at the Kiveton Collieries, near Sheffield, right in 
the federation district, whereby some 300 are thrown 
idle. All this points to a weakness in prices, rather 
than to lack of demand, except that the demand is not 
absolutely pressing. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. W1tt1AM Denny and Brothers, Dumbarton, 
launched on the 20th ult. the paddle steamer Calais, which 
they are building for the London, Chatham, and Dover 
Railway Company, for their Royal Mail route between 
Dover and Calais. The vessel is a sister ship to the 
Dover, launched by the firm in December last, and which 
1s now nearly completed, and will, in all likelihood, be on 
her trials next week. 





The screw steamer Lisnacrieve, owned by Messrs. 
Hunting and Son, Newcastle-upon-Tyne, went for her 
official trial trip off the mouth of the Tyne on the 25th 
ult. The vessel has had her machinery converted from 
the compound two crank type to the three-cylinder three- 
crank}type, by the addition of new cylinders and a com- 
plete new high-pressure engine forward, together with 
new steel boilers of 160 1b. working pressure. The altera- 
tions have been made by the North-Eastern Marine Engi- 
neering Company, Limited, at their Wallsend Works, 
under the supervision of Captain Brunton and Mr. 
Taylor, the owners’ representatives. The official trials 
over the measured mile (the vessel being fully laden) 
indicated an average speed of 10 knots. 





Messrs. Ramage and Ferguson, Limited, Leith, on the 
27th ult. launched a screw steamer named Rasona, of 
about 1000 tons, built to the order of Mr. Thomas Cowan, 
Grangemouth. She is a duplicate of the s.s. Narova, built 
for Mr. Cowan by the same builders two years ago. The 
principal dimensions are 213 ft. between perpendiculars 
by 32 ft. by 14 ft. 6 in. depth moulded, while the 
mackisery consists of triple-expansion engines with 
cylinders 17 in., 27 ia., and 44 in. in diameter e | 30 in. 
stroke, steam being supplied from a large steel boiler 
working at 160 lb. pressure. 


The Sunderland Shipbuilding Company, Limited, 
launched on the 28th ult. a steel screw steamer named 
Huascar, built for Monsieur Charles Mourraille, of Para, 
® pioneer vessel, for the Amazon River passenger and 
trading service under the Peruvian flag. The vessel 
18 of very light draught, for trading 3000 miles up the 
river, he dimensions of the steamer are as follow: 
Length between perpendiculars, 215ft.; breadth of 
beam, 31 ft, ; depth moulded, 154 ft., and registered under 
the Board of Trade. She has flueh deck, with poop, 
bridge, and forecastle. The cabins are arranged specially 





for hot climates, Protection from the sun is provided by 
awnings and curtains all fore and aft. The vessel is fitted 
up for slinging hammocks for the first-class passengers 
under all open deck spaces. The vessel is arranged, in 
addition to the usual way, to steer from the forecastle 
head. Tri-compound engines will be supplied by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, having cylinders 154 in., 25in., and 41 in. in 
diameter by 27 in. stroke, with a large boiler working at 
a pressure of 175 !b., which will give the vessel an average 
speed of 10 knots laden. 





Messrs. Fleming and Ferguson, Limited, shipbuilders 
and engineers, Paisley, launched from their yard on the 
29th ult. a steel screw hopper steamer which they have con- 
structed to the order of the Admiralty. The dimensions 
of the vessel are 155 ft. by 31 ft. by 12 ft. 6in., and 
she has a carrying capacity of 600 tons. The engines and 
machinery will be supplied by the builders. The vessel 
is one of three similar steamers being constructed by 
this firm to the order of the Admiralty, for Portsmouth 
Dockyard, 





Oo Wednesday, the 29th ult., Messrs. Wigham 
Richardson and Co. launched from their Neptune Ship- 
yard a screw steamer which they are constructing for the 
Indo-China Steam Navigation Company, of London. 
The steamer is finely modelled and built of steel ; she is 
290 ft. in length by 40 ft. beam by 25 ft. in depth, and 
will be rigged as a two-masted schooner. The engines 
and boilers are also being constructed by Messrs. Wigham 
Richardson and Co., and they are designed to enable the 
vessel to maintain a good speed on her service. As the 
vessel left the ways she was named the Fau-Sang. 





Messrs. Short Brothers launched on January 29 a steel 
screw steamer named King Edgar, built for Messrs. 
Philipps and Company, London. The dimensions are: 
Length, 314 ft.; breadth, 44 ft.; and depth moulded, 
23 fo. 2in. Deep framing and strong side stringers are 
fitted, with wide spaced beams in lieu of the second deck 
or tier of beams. The engines are to be supplied by 
Messrs. Blair and Co., Limited, of Stockton, and are on 
the triple-expansion principle, having cylinders 23 in., 
374 in., and 614 in. in diameter by 39 in. stroke, steam 
being supplied by two large boilers having a working 
pressure of 170 lb. per square inch. 





Oa January 29 the s.s. Holgate had her trial trip in 
Hartlepool Bay. The Holgate has been built by Messrs. 
William Gray and Co., Limited, for the London and 
Northern Steamship Company (Messrs. Pyman Brothers, 
London, managers). Her dimensions are: Length over 
all, 329 ft.; breadth, 44 ft.; and depth, 23 ft. 3in. She 
carries over 4100 tons deadweight on a draught of about 
19 ft. Triple-expansion engines, having cylinders 23 in., 
36 in., and 62 in. in diameter by 39 in. stroke, and two 
large steel boilers working at 160 lb. pressure per square 
inch, have been supplied by the Central Marine Engine 
Works of Messrs. William Gray and Co., Limited. The 
vessel, after a successful trial, proceeded on her voyage to 
Cardiff, to load for the River Plate. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on January 30 a steel spar-deck screw steamer built for 
the Indo-China Steam Navigation Company, Limited, 
London, and named Chun Sang. Her principal dimen- 
sions are: Length, 300ft.; beam, 40 ft. ; depth moulded, 
25 ft.; with a dead-weight capacity of about 3300 tons 
on 20ft. The vessel has been built on the deep frame 
system, and has been specially designed for trading in the 
Eastern seas. The ’tween-decks are also arranged for 
carrying Chinese passengers. Triple-expansion engines, 
with cylinders 21lin., 34in., and 56in. in diameter by 
42 in. stroke, will be fitted by the North-Eastern Marine 
Engineering Company, Limited, Sunderland ; the boiler 
will be fitted with Howden’s forced draught. 





The large Russian steel twin-screw passenger and cargo 
steamer Ekaterinoslav was on January 30 launched from 
the shipbuilding yard of Messrs. R. and W. Hawthorn, 
Leslie, and Co., Limited, at Hebburn. The vessel has 
been built to the order of the Russian Volunteer Fleet, 
and is 450 ft. by 50 ft. by 32 ft. ; and is built to Lloyd’s 
highest class. She is being supplied from the company’s 
So. Peter’s works with twin-screw triple-expansion machi- 
nery, having cylinders 21in,, 34in., and 55 in. in dia- 
meter by 42in. stroke, with large boiler power capable 
of attaining a high speed. 





There was launched on January 30 from the Jarrow 
yard of Messrs. Palmers’ Shipbuilding Company, Limited, 
a steel screw steamer, built to the order of Messrs. Wil- 
liam Thomas and Co., of Liverpool. Her dimensions are 
as follows: Length between — 325 ft. ; 
beam, 43 ft.; depth moulded, 21 ft. 6in.; and she is 
built to Lloyd’s highest class. The vessel is designed to 
carry 4400 tons deadweight cargo on a small draught. 
She is named the Treasury. 





On Friday last, January 31, the official trial was made 
with the seagoing torpedo-boat Viper, built for the 
Imperial and Royal Austro-Hungarian Government by 
Messrs. Yarrow and Co., Poplar, in the presence of 
Chevalier Leopold von Jedina, Naval Attaché to the 
Austro-Hungarian Government; Captain Padevit, Mr. 
Krainer, Engineer-in-Chief to the Austrian Navy; 
Lieutenant Schwarz, commander of the Viper; M. 
Thiel, naval architect ; and Mr. Nitsch, engineer of the 
Viper. This vessel is 147 ft. 6 in. long by 14 ft. 9 in. 
beam, and was guaranteed to attain a speed of 24 knots 
when fully equipped and loaded with 26 tons to repre- 
sent armament. The Viper left Messrs, Yarrow and 





Co.’s yard at 10 o’clock in the morning, and commenced her 
three hours’ trial about noon at Thames Haven. During the 
middle of the three hours’ trial six runs were made on the 
measured mile, during which the mean speed attained was 
26.633 knots, and the mean speed for the three hours’ con- 
tinuous run was 26.638 knots, 7 ¢., 2.638 knots in excess of 
the contract speed. The vibration was practically nid ab 
all speeds, the machinery being balanced on the system 
first introduced by this firm. After the run the usual 
manceuvring trials were carried out, all of which proved 
satisfactory. The boilers are of the Yarrow type, with 
straight tubes and no outside down-pipes. The above 
result was obtained with an air pressure in the stokehole 
averaging { in. of water. 





The Naval Construction and Armaments Company 
launched from their yard at Barrow on the Ist inst. the 
s.8. Clan Menzies, built for Messrs. Cayzer, Irvine, and 
Co., owners of the Clan Line of steamers. Her dimensions 
are 312 ft. long, moulded; 40 ft. moulded breadth ; 
26 ft. 2 in. depth moulded ; and her gross tonnage is 2600 
tons. The engines are of the triple-expansion type, with 
cylinders 23 in., 38 in., and 63 in. in diameter by 42 in. 
stroke. These engines are supplied with steam from two 
cylindrical multitubular boilers, working at 200 Ib. pres- 
sure forced dravght. 





SHovtine v. Bookep Runninc or Licat Enaines, &o. 
—At the Leeds terminus of the Great Northern Railway 
it is customary for a light engine to run out to the car- 
riage sidings between the Holbeck and Wortley South 
Junction cabins every evening to fetch coaches to form 
the 11.10 p.m. train ex Leeds. Access to these sidings 
can be obtained from both the above cabins, but it is 
more usual to enter them from Holbeck, as much less 
shunting and fouling of the running line is caused there 
than at the junction box. On the night of November 25 
a light engine ran out from the station in order to 
perform this duty, but, owing to a misunderstandiag of 
the number of whistles, was sent on to Wortley South 
Junction instead of going in at Holbeck as usual. As 
the driver passed the junction cabin he shouted out 
where he wanted to go to, but as the signalman did not 
understand what he said, he (the signalman) pulled off 
the points and disc for the locomotive shed, where he 
thought the driver wanted to go. As he did not want to 
do so, the driver sent his fireman back to tell the signal- 
man, who thereupon reversed the points and shouted 
to the driver to come back, being under the impression 
that the engine was on the locomotive siding and not on 
the main line. The driver set back, but as soon as he 
realised that he was still running on the main line, he 
stopped, and as his fireman had just rejoined him he got 
off his engine and went to the cabin himself, but, like the 
fireman, contented himself with shouting from outside. 
In the meantime the signalman, thinking the main line 
was clear, accepted another passenger train from Leeds. 
As soon as the signalman realised that the light engine 
was still on the main line, and in the path of the oncom- 
ing train, he shouted to the driver to run ahead as quickly 
as possible, but before the driver could get his engine into 
motion, though happily after the fireman had had time to 
release the brake, they saw the passenger close upon them, 
and just managed to jump off in time. The passenger 
driver did not see the obstruction till very near to it, but 
he was fortunately running at no more than 15 miles an 
hour, and the gradient was 1 in 82 up. The force of the 
collision was, however, sufficient to drive the light engine 
60 yards forward, and both the driver and fireman of the 
passenger train were rather badly hurt, while 35 pas- 
sengers complained of injury, though none of the cases 
were serious. Lieut,-Colonel Yorke attributes this colli- 
sion to the mistake of the signalman in thinking that the 
engine had gone into the locomotive siding, but he con- 
siders that this was a mistake made in all good faith, 
though the man’s assumption that the engine was there 
was no doubt hasty. Abt the same time the inspecting 
officer points out that the driver of the light engine 
should have stopped outside the box in the first instance 
and made quite sure that the signalman knew where he 
wanted to be, instead of simply shouting as he ran past; 
and further, he should not have left the footplate at all, 
but sent his mate a second time to the cabin. In conclu- 
sion, Lieut.-Colonel Yorke says that ‘‘ the misunderstand- 
ing which led up to this collision would not have occurred 
if there had been less shouting, and if each of the three 
men had been at a little more pains to explain his inten- 
tions.” The amount of shouting and whistling that goes 
on in the railway yards of this country is enough to make 
an outsider wonder that there are not a much larger 
number of accidents due to misunderstandings than is 
now the case, and it seems to us that a very large amount 
of this might be obviated by the adoption of a system 
which obtains abroad at large termini where the traffic is 
thick, viz., to enter the working of all regular light 
engines on a printed working time-table, supplying these 
to all concerned. An immense amount of whistling and 
shouting is thereby obviated, and the work proceeds with 
the greatest celerity and smoothness, Of course irregular 
movements of engines, &c., will occur, but the signalmen 
are so accustomed to the orderly regular working that 
these are easily disposed of in a similar manner. Toa 
large extent, no doubt, regular movements of engines and 
trains are already given in the working time-tables in this 
country, but either they are only partially given or else 
the amount of irregular running in this country must be 
very large, judging from the amount of whistling and 
shouting now indulged in. Given the misunderstanding 
of the signalman as to the position of the engine in this 
case, we are not aware of any device other than some sort 
of *‘ track” or rail circuit, as used so extensively in the 
United States, which would have prevented the signalman 
from pulling off for the second train. 
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On the 14th ult. a paper* was read by the Hon. R. 
C. Parsons, before the Thstitution of Civil Engineers, 
dealing with the water supply of Buenos Ayres. The 
service reservoir in connection with that work is of so 
remarkable a nature that many persons will be glad to 
have a more detailed account of it than was given in 
the paper. It was designed by Messrs. Bateman, Par- 
sons, and Bateman, engineers to the Sanitary Improve- 
ment Works of that city, and is illustrated by the en- 
graving at the head of this page. 

This building is 320 ft. square and 66 ft. to the top 
of the parapet, and is capable of containing 16,000,000 
gallons of water. It is placed on the highest ground 
in the city, where it faces a wide street in one of the 
best residential districts, 

The Argentine Government, when deciding to build 
this reservoir, arranged that the external appearance 
should not only be in keeping with the handsome 
buildings in the neighbourhood, but also that it should 
serve as a monument of the sanitary improvement 
works of the city. 

The style of architecture selected is French Renais- 
sance, and it was decided that the decorations should 
be carried out in terra-cotta. The general design of 
the building is arranged so as to enable it to withstand 
the hurricanes which sweep across the Argentine 
Republic, and, as will be seen from the illustration, 
substantial corner towers and massive buttresses are 
provided for this purpose. The plinth, which is con- 
structed in imitation of granite rockwork, with chiselled 
joints, is made in red terra-cotta, bold in design, and 
being somewhat darker in tint than the superstruc- 
ture, effectually prevents any appearance of heaviness 
occurring in so large a building. 

Immediately above the capping of the plinth the 
piers are of the same colour, but somewhat lighter in 
tint than that of the plinth, being intersected with 
bands of buff, and surmounted with two ornamental 
shafts, between which is a glazed panel. The panels 
between the piers, in which are situated the windows 
of the ground floor, are faced with glazed bricks of a 





* “The Sanitary Works of Buenos Ayres; Sewerage, 
Drainage. and Water Supply.” 
Parsons, M,A., M. Inst. C.E. 


By the Hon. R. C, 





bluish-grey colour, intersected with bands of a lighter 


tint. The margins surrounding the windows are 
highly ornamented in glazed ware of a dark greenish 
brown colour, 

Above this is the first-floor cornice, consisting of 
dental arcading and Modillion courses, all of a buff 
colour. Above the principal cornice the walls are 
treated similarly to those on the ground floor, the 
dado being buff and divided into panels which are faced 
with red bricks. The piers on this floor are also buff, 
intersected with bands of the same colour. In the 
panels on this floor are alternately medallion and rect- 
angular windows, the latter with circular headings, 
the margins of which are decorated with glazed ware of 
the same colour and tint as those on the ground floor. 

Immediately above the piers on the first floor is the 
frieze under the main cornice, faced with the same 
tint of buff as the piers upon which it is supported. 
The rectangular and semicircular panels are filled 
with floral designs in glazed ware of various colours, 
and the columns between them are of the same ma- 
terial, but red. 

Above each pier are the arms of the several pro- 
vinces forming the Argentine Republic, and also those 
of the principal cities, emblazoned in their proper 
colours in glazed ware. Above the frieze and main 
cornice is the parapet, faced with buff terra-cotta of 
the same tint as the cornice below, the recesses in 
the panels of which are faced with red bricks. Pin- 
nacles and dormers, also in buff, are placed at intervals 
in the parapet, and the green colour of the slates 
in the high-pitched roof, which rises at the back, 
relieves the appearance of the upper part of the 
structure. 

The central and corner towers are designed so as to 
be in keeping with the walls just described, and the 
roofs of these portions of the building, which are also 
high-pitched, are surmounted with ornamental mould- 
ings and railings, which in the case of one of the 
central towers supports the flagstaff. 

The terra-cotta, which was supplied by Messrs. 
Doulton and Co., of London, and the glazed ware by 
Messrs. the Burmantofts Company, of Leeds, consisted 
of about 170,000 blocks, and in addition to these 
about 130,000 glazed bricks were used. The blocks 








were cemented into toothings left in the brick walls of 
the structure, which were specially designed to fit the 
blocks of various sizes. 

The general appearance of the building, which con- 
sists of four sides of similar design, is skilfully pro- 
portioned, and is by far the most handsome feature 
of the rapidly growing city of Buenos Ayres. 





Wokine Main DrainaGk —An inquiry was held at 
Woking on the 30th ult. by Major-General Crozier, R.K., 
into an application for sanction to borrow 50,000. for the 
purpose of a drainage scheme, and with reference to 
provisional order to enable the local authority to acquire 
certain land required for the purposes of the works. The 
scheme before the inspector was prepared by Messrs. 
Taylor, Sons, and Crimp, of Westminster, and the details 
were explained by Mr. Santo Crimp, M. Inst. C.E , from 
which it appeared that the population to be provided for 
amounted to about 10,000 persons, extending over a very 
large area, necessitating the construction of 25 miles of 
sewers, whilst there were four low places in the district 
from which the sewage had to be lifted 4 mechanical 
means. It was intended to employ hydraulic machinery 
for transmitting the power, the length of mains required 
being about 6 miles, As the volume of sewage to be raised 
at each station was small, it was intended to use water at 
the comparatively low pressure of 220 lb., the waste water 
after passing through the motors being employed for 
flushing purposes. The system of mains for transmitting 
the power would also supply several flushing stations 
situated upon their route, thus providing the necessary 
water without having to buy it for the purpose. It was 
intended to ventilate the sewers by means of shafts placed 
at suitable points and carried up sufficiently high to 
admit of the sewer air escaping without giving offence, 
and the system was divided into sections both for flushing 
and ventilation purposes. The gravitation outfall sewer, 
which drained about 90 per cent. of the area, had a dis- 
charging capacity of 44 million gallons per 24 hours. 
Upon arriving at the proposed outfall works it was in- 
tended to clarify the sewage by means of settling tanks 
and filters, and then to apply the —— for final puri- 
fication to land, of which it was intended to employ 424 
acres, Filter presses were to be employed for dealing 
with the sludge, and the scheme was designed to meet the 
requirements of about 20,900 people, the district being # 
favourite residential one, and likely to grow rapidly when 
provided with efficient means of drainage. 
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EXPLOSION OF A BLOW-OUT SUMP. 


In a memorandum recently issued by the Manchester 
Steam Users’ Association, to which we have made a pre- 
vious reference, Mr. Lavington E. Fletcher, the chief 
engineer, reports that at Liverpool on Tuesday, January 
8, 1895, the top of a blow-out sump connected to a Lan- 
cashire boiler, 8ft. in diameter, 30 ft. in length, and 
worked at a pressure of 25 1b. on the inch, was blown up, 
in consequence of which three men were so severely 
scalded that they all died in the course of a day or two. 

This explosion is of interest, not only on account of its 
fatality, but inasmuch as it calls attention to an important 
subject, which it is thought has not hitherto received that 
attention which it deserves. , 

Many large high-pressure boilers are now placed in the 
heart of our crowded cities, and when this is the case a 
difficulty arises as to the blow-out arrangements. A boiler 


cannot be allowed to blow out directly into the main | pe 


sewer or into a drain in connection therewith, as this 
would endanger the life of any one who might be at work 
therein, and also damage the brickwork, while the steam 
escaping at the open grids into the street would annoy 





out, and certainly appeared on the face of it to be a safe 
one. In addition to the 4-in. overflow pipe already de- 
scribed, there was the vent pipe as a further relief. The 
explosion, however, had doubtless resulted from an accu- 
mulation of pressure in the sump, and the question is, 
how could this accumulation have arisen? Had the over- 
flow pipe become choked, and, if so, how was it the vent 
pipe did not relieve the pressure ? 

‘In reply to this, it may be mentioned that on baling 
out the sump a dead cat was found lying at the bottom, 
and it is thought that the body of this cat may have been 
carried by the current against the end of the overflow 
pipe, and thus have choked it. If, however, this were so, it 
would appear at first sight that the vent pipe would have 
come tothe rescue and afforded relief; but, as the dis- 
charge from the blow-out tap continued, the water would 
rise in the vent pipe, and as this pipe was as much as 
27 ft. high, it would allow of a pressure of about 12 lb. 
r square inch on the cover of the sump. The total 
weight of the flag and concrete covering appears to have 
been about 3 tons, while the pressure due to the column 
of water in the vent pipe before it could overflow would 
be about 35 tons, which would be ample to lift the 





the public and frighten the horses. In Manchester, about 
three years ago, @ man working in a sewer was scalded to 
death by the discharge from the blow-out tap of a high- 
pressure boiler. : 

The public may not be generally aware that blowing 
out directly into the main sewer, or into a drain in con- 
nection therewith, is forbidden by law. In the Public 
Health Acts Amendment Act, 1890, however, the follow- 
ing clause occurs, section No. 17: ; : 

“Every person who turns or permits to enter into any 
sewer of a local authority, or any drain communicating 
therewith— 

‘*(a) Any chemical refuse, or 

““(b) Any waste steam, condensing water, heated 

water, or other liquid (such water or other liquid being of 
a higher temperature than 110 deg. Fahr.), 
‘“‘which, either alone or in combination with the sewage, 
causes a nuisance or is dangerous or injurious to health, 
shall be liable to a penalty not exceeding 10/., and toa 
daily penalty not exceeding 5/.” . 

In dealing with this subject, Mr. Fletcher writes as 
follows: . 

‘To meet this an intercepting sump is adopted in many 
cases, into which the blow-out from the boiler is dis- 
charged, and then allowed after cooling to overflow into 
the sewer. Such was the case in the arrangement in 
question. 

“The sump, which was placed below the floor of the 
boiler-house, was 13 ft. 6 in. long by 3 ft. 6 in. wide inside, 
and 3 ft. 6 in. deep, the floor and sides being formed of 
concrete, lined with cement, and the top flagged over 
with Yorkshire landings 5 in. thick, then with a layer of 
concrete 3 in, thick, and finally with flags 2} in. thick. 
The blow-out waste pipe, which had a bore of 2? in., was 
carried down to the bottom of this sump, and led along 
horizontally for about 8 ft. 6 in., being blanked up at the 
end and perforated all the way along with 43 holes { in. 
in diameter. When the water from the blow-out tap 
rose in the sump to within a few inches of the top, it over- 
flowed through a cast-iron pipe 4 in. in diameter connected 
toadrain. This 4-in. overflow pipe projected inside the 
sump for about 6 in., and turned downwards, dipping 
into the water for a depth of about 8 in., so as to trap the 
drain, and thus prevent the sewer gases from returning 
into the boiler-house, To carry off any steam or vapour 
that might urise from the water lodging in the sump, a 
vent pipe 13 in. bore was provided and carried up vertic- 
ally to a height of 27 ft. above the top of the sump. 

‘From this it will be seen that the sump would be 
always full of water up to the level of the bottom of the 
overflow, and if the water blown out from the boiler 
were allowed to lodge in the sump fora time, it would 
cool down before being discharged into the drain. 

“The construction of this sump will be better under- 
—_ by reference to the engraving of the boiler given 
above. 

“The arrangement had evidently been carefully worked 








covering. Thus the vent pipe, though open, admitted 
of the accumulation of a dangerous pressure within the 
sump. 

“The safety of this sump might have been increased b 
placing a small tell-tale pipe in the boiler-house whic 
would have given warning of accumulation of pressure, or 
by having a manhole fitted with a light cover which could 
be blown off. It appears that there was a manhole, but 
on account of the surroundings, which were somewhat 
peculiar, it was thought desirable to have this manhole a 
secret one. It was, therefore, flagged over, and thus ad- 
mitted of accumulation of pressure. 

‘*The idea that the outlet was choked by the body of 
the dead cat has been challenged. It has been said 
that the cat, whether dead or alive, must have got into 
the sump after the top was blown up, as ib was thought it 
could not have got through the 4-in. overflow pipe, the 
bend of which dipped into the water, as before stated, for 
a depth of about 8 in. 

‘* Disregarding the assumption that the outlet was 
choked, it would appear that with a pressure of 25 lb. in 
the boiler, and the blow-out tap, which was 24 in, in dia- 
meter, wide open, a pressure sufficient to lift the top of 
the sump would be accumulated therein, so that the 
safety of the sump depended on the extent to which the 
blow-out tap was opened, whether partially or full bore. 
Thus the safety of the sump hung on a very slender 
thread, which was by no means satisfactory, having regard 
to the life of the boiler attendant. 

*‘ There are two courses the Manchester Steam Users’ 
Association would recommend to prevent a recurrence of 
such disasters. 

‘*The first of these plans is, instead of having a brickwork 
or concrete sump as an interceptor, to have a veesel made 
of iron or steel plates, carey: J enough to resist the full 
pressure of the boiler. Intothis, when blowing out under 
steam pressure, the water from the blow-out tap should be 
discharged and allowed to cool, and then to flow into the 
sewer. For emptying the boiler when the water is cold, 
the waste — may be connected directly to the drain or 
sewer. is arrangement allows the interceptor to be 
placed at any convenient level, and not necessarily low 
enough for the water from the boiler to flow into it by 
gravitation, as the steam would blow the water into it 
though up-hill. This plan was introduced at the Royal 
Courts of Justice, at the instance of the engineer in charge 
of the boilers there, and it is to him that the Manchester 
Steam Users’ Association is indebted for the suggestion. 
The plan has since been adopted by the Manchester Cor- 
poration and elsewhere, and the Manchester Steam Users’ 
Association considers it worthy of being adopted generally. 

“The second plan is to rs Se the interceptor, when 
consisting of a brickwork or concrete sump, in the open 
outside the boiler-house, and to fix on the top a grid and 
short tell-tale pipe, so that if any pressure accumulated in 
the sump warning would be given, while should the top 
of the sumpbe blown up from any cause whatever, there 


would be less danger of personal injury than if the explo- 
sion occurred in an inclosed boiler-house. 

‘* Tf the Manchester Steam Users’ Association is rightly 
informed, there are several intercepting sumps in our large 
towns and cities which are liable to the same objection as 
the one described above. Under these circumstances it 
appeared desirable to refer to this subject, which, it is 
thought, as stated at the outset, has not hitherto received 
that attention which it deserves.” 





BOILER EXPLOSION AT MADELEY 
HEATH 


A FORMAL investigation has been conducted by the 
Board of Trade with regard to the explosion of a locomo- 
tive engine boiler, which occurred on November 1 at the 
works of the Madeley Coal and Iron Company, Madeley 
Heath, and by which two lives were lost. The Commis- 
sioners were Mr. Howard Smith and Mr. J. H. Hallett. 
Mr. Gough appeared for the Board of Trade, and Mr. 
D. K. Johnson, solicitor, for the owners of the boiler. 
Mr. Atkinson and Mr. Makepeace, Government In- 
spectors of Mines, were also present. 

Mr. Gough, in opening the proceedings, stated that the 
locomotive was built by Messrs. Robert Stephenson and 
Co., of Newcastle-on-Tyne, for the North Staffordshire 
Railway Company in the year 1875. Its working pres- 
sure, so far as he could ascertain, was 1301b. The rail- 
way company worked the engine for some years, the boiler 
meantime being periodically examined by their officials. 
In the year 1888 it was thoroughly examined and exten- 
— repaired, and early in 1890 the engine was sold to 
the late Mr. Mark Turner, of Kidsgrove, not on account 
of any depreciation or unsatisfactory condition, but be- 
cause it was not suitable for the requirements of the 
railway company. In May, 1890, Mr. Turner sold it 
to the Madeley Coal and Iron Company, Limited, for the 
sum of 5427. 10s. Mr. Gough said he understood that 
these locomotives did not come within the class of machi- 
nery referred to in the special rules made under the 
Coal Mines Regulation Act of 1887; but for the 
purpose of looking after the locomotives ee. one 
in question and two others) owned by the leley 
Company, Mr. William Jenkinson, engineer, was 
engaged » * the firm, and he was assisted by his 
son, Mr. ark Jenkinson, who was one of the men 
killed. Before the boiler was ——— by the Madeley 
Company, it was examined by Mr. Settle, their managing 
director, as well as by Messrs. William and Mark Jen- 
kinson ; and these gentlemen, being of opinion that the 
boiler was in good condition, made no alteration in the 
loading of the safety valve, which at that time was equal 
to 120 lb. per square inch. A new steam gauge had been 
recently supplied, and there was no reason to suppose 
that this gauge was inaccurate at the time of the explo- 
sion, Witnesses would state that the safety valve com- 
menced to blow at 110 lb., and blew strongly at 120 lb. 
Last year @ copper patch was fitted on the left-hand side 
of the firebox, but so far as he (Mr. Gough) could 
ascertain, neither at that time nor at any other 
was the right-hand side plate drilled in order to 
ascertain its thickness. essrs, Jenkinson seemed to 
have relied on the sound of the hammer in order to 
determine whether the firebox plate was deteriorating or 
not. In October last the boiler was sent to the shed for 
repairs, which were undertaken under the supervision of 
the late Mr. Mark Jenkinson, the work being generally 
superintended by his father. The boiler was retubed, two 
additional longitudinal stays were fitted between the 
tubeplates, two screwed stays were fitted to the back 
of the firebox, and other repairs made, the firebox being 
generally examined, so far asit could be seen. The plates 
were carefully sounded with a hammer by Mr. Mark Jen- 
kinson, in the presence, it was believed, of his father, 
and he was unable to detect signs of deterioration having 
taken place. The boiler, however, was not subjected to 
hydraulic — after these repairs. About 3.30 on the 
morning of Friday, November 1, a fire was lighted, and 
steam was raised, and about 8.45 a.m. the locomotive was 
taken out of the shed by Mr. Mark Jenkinson. It was 
run over the metals for some time, and was then taken to 
Madeley to convey some empty wagons to the collieries, 
and when standing on a siding the boiler burst. The 
locomotive was hurled off the rails, and fell on the 
side of the embankment. Mr. Mark Jenkinson and a 
man named Samuel Barrett were killed, and three other 
persons were injured. An inquest had been held by the 
coroner, and a verdict of “* Accidental death ” returned. 

Mr. W. H. Crow, engineer in the employ of Messrs. 
Stephenson, gave evidence as to the construction of the 
engine for the North Staffordshire Railway Company. 
Ip was well made, and likely to last many years. 

By Mr. Howard Smith: The life of a firebox varied 
very much ; sometimes it was as long as 20 years, but it 
depended on the way the fuel and water were used and 
their quality. 

Mr. H. Bebttaney, foreman boilermaker in the employ 
of the North Staffordshire Railway Company for 28 years, 
said the engine ran at a pressure of 130 1b. as arule, It 
was sold because it could not very well run passenger 
trains and was not suitable for goods traffic. He had 
examined the boiler, at the request of the coroner, since 
the explosion. He found indications of a drilling of the 
firebox, in which some studs were left after the patching. 
They were 14 in. or 15 in. off the rupture, and the plate 
holding them was about ;;in. thick. There was no ap- 
pearance of bulging. 

By Mr. Howard Smith: The North Staffordshire Rail- 
way Company had in their possession and use fireboxes 
which had run for over 16 years without a change. 

Mr. Joel Settle, managing director of the Madele 





Coal and Iron Company, confirmed the statements made 
by Mr. Gough as to the method and times of examining 
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the boilers at the company’s works. Witness regarded 
Mr. William Jenkinson as a thoroughly competent man, 
he having been employed at one time or another in every 
department of the works. Mark Jenkinson also was a 
capable and reliable servant. All the company’s boilers 
were insured except the locomotive boilers. Witness had 
not thought there was any danger, and had simply 
omitted to insure them. He received daily reports from 
William Jenkinson of hie general examination of the 
machinery at the works, including the boilers, and he 
laid before the Court a copy of the report received on the 
day of the explosion. 

Mr. William Jenkinson gave evidence with regard to 
the working and examination of the engine. The boiler 
had been frequently subjected to hammer tests, and bad 
been repaired as stated by previous witnesses. He 
never made any detailed calculations as to the pressure at 
which it might be worked, but considered it quite safe 
at 120 Ib. 

William Dingley, engineer and boiler fitter in the 
employ of the Madeley Company, said he was present 
when the boiler was examined by Mark Jenkinson. He 
tested it with a hammer, and defective firebox stays were 
found in two cases. 

After some other witnesses had been examined, Mr. 
W. H. Woodthorpe, engineer-surveyor to the Board of 
Trade, deposed to having made an inspection of the re- 
mains of the exploded boiler. He attributed the explo- 
tion to the wasting of the plate of the firebox, which had 
become so thin as to ba no longer capable of standing the 
pressure. Had the plate been drilled the deterioration 
must have been detected, and the result showed the use- 
lessness of relying upon the hammer test. 

Mr. Johnson then addressed the Court on behalf of the 
Madeley Coal and Iron Company, contending that no 
blame attached either to them or to Mr. Settle, their 
managing director, The boiler had been subjected to 
periodical examination by their engineers, upon whom 
they had relied and believed them to be competent, 
though it was possible that Mark Jenkinson had com- 
mitted an error of judgment. 

The Court then adjourned to enable the Commissioners 
to inspect the boiler, and the inquiry was resumed on the 
following day. 

In giving judgment, Mr. Howard Smith said that in 
the opinion of the Court the explosion was caused by a 
sortion of the plate on the right-hand side of the firebox 

aving become so wasted as to be unable to withstand 
the pressure to which it was subjected, and also by the 
wasting away of the heads of the copper stays, so that 
the thin plate was left practically unsupported. Mr. 
Woodthorpe had found the plate, particularly on the fire 
side, to be in one place reduced to as little as} in., the 
original thickness having been ,, in. On testing the 
steam gauge by a standard one, Mr. Woodthorpe found 
that it was practically accurate, but on testing the safety 
valves by steam pressure he calculated that the actual 
weight on one of them was 161 lb. and on the other 
149} lb., and he also found that the springs were screwed 
down to the figures marked on the cases of the balances, 
at 160 lb. and 150 lb. respectively. Both these valves he 
ascertained were leaking badly, and although their seat- 
ings were in fairly good condition, they did not appear to 
have been recently ground in. The Court believed that 
the witnesses had honestly told the truth when they said 
that on many occasions they had heard the valves singing 
at 110 lb. and blowing off hard at 120 lb. It was, 
however, quite clear, after hearing the evidence of 
Mr. Woodthorpe, that they could not have heard 
the valves, and that they had mistaken a leakage 
of steam from the valves for a free escape. In 
answer to the questions submitted by the Board of Trade, 
the Court found that the boiler was in good condition 
when purchased by the Madeley Coal and Iron Company 
in 1890. Previously it had received every attention, 
while owned by the North Staffordshire Railway Com- 
pany, who sold it simply because it was too light for their 
work. The Madeley Company, however, had not taken 
proper measures to ascertain the safe working pressure, 
but on the assumption that the firebox was in good con- 
dition, they were, in the judgment of the Court, justified 
in working it at 120 lb., which was a lower pressure 
than it was constructed to resist. In their opinion 
no blame attached to Mr. Settle or to Mr. William 
Jenkinson. The boiler had not, however, been pro- 
perly or carefully examined. The examinations were 
made by Mr. Mark Jenkinson, and the Court con- 
sidered that the Madeley Company were justified 
in intrustiog him to make them, as he was an experienced 
mechanic. As he was dead, the Commissioners were ex- 
tremely loth to express any opinion adverse to the 
thoroughness of his inspection, but it did appear to them 
that when a thin plate was found in the firebox in 
December, 1894, he should have been put on his guard, 
and should not have relied on the hammer test alone, but 
should have drilled some portion of the firebox. Any 
practical man ought to have discovered that it was ina 
bad state. Mr. William Jenkinson had told them that 
his son was deceived by the fact tbat the heads of the 
rivets and the plates had wasted together, but said he 
was at a loss to tell how it was that he was deceived by 
the hammer test as to the thickness of the plate. Mr. 
Woodthorpe had said that Mr. Mark Jenkinson 
might have made a bond-fide mistake if he had trusted 
to the hammer test alone; but, he added, this 
he should not have done. The examination by the 
Commissioners convinced them that if a careful 


inspection had been made it would have been seen 
that the firebox was worn out, and ought to have been 
condemned ; they were, further, of opinion that the con- 
dition of the stays and rivet heads was sufficient to make 
it the duty of Mr. Mark Jenkinson, if he had observed it, 
to have condemned the use of the firebox, until it had 








been renewed, especially the lower portion. They were, 
therefore, unable to say that proper measures were taken 
to insure that the boiler was being worked under safe 
conditions. They much regretted, in the absence of 
Mr. Mark Jenkinson, to come to the conclusion 
that his want of care conduced to the explosion, 
and for that carelessness they were constrained to hold 
the Madeley Coal and Iron Company responsible. In 
saying this, they desired to add that having seen the 
company’s works they believed that everything had been 
done, so far as lay in the company’s power, to keep the 
plant in a high state of efficiency. Nevertheless the 
company was responsible for the careleseness of one of 
their emp!loyés. : 

On this finding of the Court Mr. Gough asked that the 
company should be ordered to pay a portion of the costs 
and expenses of the investigation. These would amount 
to about 100/. 

Mr. Johnson, on behalf of the Madeley Coal and Iron 
Company, urged the exceptional circumstances of the case. 
The man through whom the company was rendered liable 
had already paid the heaviest penalty a man could pay 
for any negligence he might have been guilty of, for he 
had been killed by the explosion. Loss had been caused 
to Mr. Settle, and Mr. William Jenkinson, as well as to 
the company. 

Mr. Howard Smith pointed out that there was not the 
slightest imputation on Mr. Settle, as managing director, 
but it was the custom to make an order for costs where 
employers were found liable. It might be a hard law, 
but it was a law the Court had to administer. They 
ordered the Madeley Coal and Iron Company to pay the 
sum of 25/. 

Mr. Johnson expressed the company’s thanks to Mr. 
Woodthorpe for the courteous and sympathetic way in 
which he had conducted the preliminary inquiry ; to Mr. 
Gough for the impartial manner in which he had laid 
the facts before the Court; and to the Commissioners for 
the courtesy they had shown to all connected with the sad 
case. 





KITCHEN BOILER EXPLOSIONS. 

THE Board of Trade have recently issued a circular 
calling attention to the necessity of exercising precautions 
for preventing the occurrence of domestic boiler explc- 
sions, and Mr. Lavington E. Fletcher, Chief Kogineer to 
the Manchester Steam Users’ Association, has issued a 
pamphlet as to the canse of these explosions, and the 
means of preventing them. To this pamphlet is added 
the text for a placard which Mr. Fletcher suggests should 
be printed in large, clear type, and posted in prominent 
positions, either by local authorities or private philan- 
thropic individuals, for the general information of the 
public. The following is the text of the placard: 


“The Manchester Steam Users’ Association on Kitchen 

and Heating Boiler Explosions. 

** Kitchen boiler explosions are due to an accumulation 
of pressure in the boiler in consequence of the outlets 
being stopped up while the fire is burning. These explo- 
sions occur during the frost through the choking up of the 
pipes with ice. Sometimes stop taps are placed in the 
circulating pipes, and should these taps be shut, or should 
the circulating pipes become choked with sediment or 
stopped up from any other cause, the pressure would then 
be bottled up, and an explosion might result at any time, 
whether summer or winter. 

**To prevent this, every boiler should be fitted with a 
small reliable safety valve, whether the boiler be of 
copper, steel, or iron, wrought or cast, and whether it be 
fitted with a copper cylinder or not. A safety valve of 
deadweight construction is recommended as the most 
simple. In the event of the outlets becoming choked, it 
would relieve any undue pressure, and thus prevent an 
accumulation, while, at the same time, it would emita 
slight hissing noise, which would tell those in the kitchen 
that something was wrong. 

“In the meantime, until a safety valve can be fixed, 
do not allow the fire to die out, but keep it burning by 
night as well as by day as long as the frost lasts, otherwise 
the frost may get the mastery during the night, choke the 
pipes with ice, stop the circulation, bottle up the pressure, 
and thus lead to the bursting of the boiler. Before 
rousing the fire in the morning, open the hot-water taps, 
and see whether there is a free flow of water. If not, 
something must be wrong, and the fire must be drawn. 

** After a boiler has been out of use during frost, and 
allowed to get cold, lighting the fire is always attended 
with considerable risk, if the boiler is not fitted with a 
safety valve, and many explosions have occurred under 
these circumstances. To diminish this risk, therefore, 
ascertain before lighting the fire that water flows from 
the hot-water taps, and after the fire is lighted keep it 
low for a time until it can be ascertained by feeling the 
pipes and from the flow from the taps that the water is 
gradually heating up, and thus that the circulation 
between the cistern and the boiler is free. If there are 
no signs of the water heating up, put the fire out again. 
These precautionary measures should be taken promptly, 
as the pressure in a boiler rises rapidly when dans 1s no 
circulation. At Leeds, on Wednesday afternoon, De- 
cember 28, 1892, a boiler that had been lying at rest for 
five days burst 20 minutes after the fire was lighted, kill- 
ing two persons and injuring five others. 

** Heating boiler explosions are those that arise from 
boilers used for warming public buildings, such as 
churches, chapels, town-halls, assembly-rooms, &c. 

‘* Heating boilers are of two classes, one low-pressure, 
the other high-pressure. 

* In low-pressure heating boilers the circulating pipes 
are open-ended. In high-pressure heating boilers the circu- 
lating pipes are not open-ended, but form an endless coil 
hermetically sealed, and have no outlet for the pressure. 








‘* All low-pressure heating boilers should have a safety 
valve applied. It is as important to apply a valve to 
them as to kitchen boilers. There is a difficulty, how- 
ever, with regard to the action of safety valves when 
applied to high-pressure heating boilers. If any water is 
blown off when hot and expanded, a void occurs in the 
circulating pipes as soon as the water cools down and con- 
tracts to its original bulk. Such voids disturb the balance 
of the columns of water in the pipes, and interfere with 
the circulation. Interfering with the circulation leads to 
overheating of the coil in the furnace, and sometimes to 
rupture. 

‘* As, therefore, a safety valve is not applicable to high- 
pressure heating boilers, there is no way of securing them 
against explosion except that of keeping up the fire and 
keeping both the boiler and the entire range of pipes hot, 
so as to maintain the circulation throughout as long as 
the frost lasts. 

“The cautions given with regard to lighting a fire 
under kitchen boilers when cold during frost apply also 
to heating boilers, excepting that no water should be 
drawn off when the boilers are of the high-pressure class. 


** CONCLUSION. 

“Fix a safety valve to every kitchen boiler and every 
low-pressure heating boiler as soon as possible, and as 
safety valves are not applicable to high-pressure heating 
boilers keep the fire up, and keep the boiler as well as the 
entire range of gipes hot as long as the frost lasts. 

‘““LAVINGTON E. FLETCHER, 
‘* Chief Engineer. 

“9, Mount-street, Albert square, Manchester, 

“* January, 1896, 

** P.S.—The Manchester Steam Users’ Association has 
nothing whatever to do with the manufacture or sale of 
the deadweight safety valve recommended ; but it may 
be of convenience to the public to state that one made in 
accordance with the Association’s drawings may be 
obtained for 10s. 6d. at Messrs. Isaac Storey and Sons, 
Knott Mill, Manchester.” 





Beic1an Coat Exports.—The exports of coal from 
Belgium in the first 11 months of last year amounted to 
4,289,020 tons, as compared with 4,053,748 tons in the 
corresponding period of 1894. In these totals the ex- 
ports to France figured for 3,352,648 tons and 3,179,257 
tons respectively. 





Tue Exzcrric Licut at Huti.—The electric lighting 
committee of the Hull Town Council reports a suceessful 
year’s working. The committee sold last year 246,277 
units of electricity, as against 163,857 units in 1894. The 
capital was increased by 6398/., and the total outlay on 
capital account to the close of 1895 was 45,4297. Last 
year’s revenue was 6522/., plus interest on the reserve 
fund ; and after paying all working expenses there was a 
balanze on the year’s working of 12637. The number of 
users increased from 271 to 389, and the committee was 
able in June to reduce the price 1d. per unit. The price 
is now 5d. per unit, and the engineer has suggested that 
the committee will shortly be able to reduce it to 4d. per 
unit for motor power. 





Tue Late Mr. G. P. Bipper, Q.C.—We regret to 
announce the death of Mr. George Parker Bidder, Q.C , 
which took place early on the Ist inst. at Queen Anne’s 
Mansions, Westminster. The primary cause of death 
was the formation of a clotof blood at the heart, supposed 
to have been occasioned by some internal injury resulting 
from an accident in the streets of Manchester on January 
19, when he was knocked down and run over by a horse 
and van. The injuries received were not regarded as of 
such a character as to prevent his resuming work on 
the following morning, but at the close of the day he 
was so exhausted as to necessitate his immediate return to 
London. After a few days’ rest he again resumed his pro- 
fessional work, but on the 25th ult. the effects of the 
accident began to manifest themselves more seriously. 
Mr. George Parker Bidder was the eldest son of the cele- 
brated engineer who bore the same name, and who was 
known in the etrly partof the century as the ‘‘ calculating 
boy.” The future — was born in August, 1836, and 
educated at King’s College School, and at the universities 
of Edinburgh and Cambridge, at the latter of which he 
graduated B.A. in 1858 as seventh wrangler. He was 
called to the Bar at Lincoln’s Inn in 1860, and became a 
Q C. in 1874, For several years he has been one of the 
leading counsel at the Parliamentary Bar, and his name 
has been prominent in all the struggles between the water 
companies and the London County Council. In nearly 
all the important opposed Bills he acted either on behalf 
of the gc or for some of the opponents, and in 
particular represented the interests of the Midland Rail- 
way Company, the London, Brighton, and South Coast 
Railway Company. the Mersey Docks and Harbour 
Board, the Bute Docks Company, the North British 
Railway Company, and a large number of water com- 
panies. The extraordinary calculating powers of the 
father were inherited in a large degree by the son, who 
could mentally multiply 15 figures by 15 figures, and per- 
form, with apparent ease, many similar feats. He has 
also been very successful as a cryptographer, and pub- 
lished some years ago in one of the monthly magazines 
what is perhaps the only attempt at a scientific method 
of analysis of ciphers. Mr. Bidder was chairman of the 
Danish Gas Company, the Cannock Chase Colliery Com- 
pany, and the Sydney Harbour Collieries Company, as 
well as a director of the Rock Life Assurance Company 
and the West Lancashire Railway Company. In 1860 he 
married the second daughter of the late Mr. J. R. 
M‘Lean, M.P., the President of the Institution of Civil 
Engineers. 
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Comritep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 18883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

sale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
gnrve notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


19,862. J. Devonshire, London. (H. Thomson, Swamp- 
scott, Mass., U.S.A.) Dynamo-Electric Machines. 
[5 Figs.| October 22, 1895.—B is the base of a machine in which 
the shaft is vertical. X is the shaft which carries the revolving 
field magnet structure F in the shape of a wheel with projecting 
poles, with coils C(Fig. 2). The poles of these field magnets revolve 
near to a laminated stationary armature structure A made of sheet 
iron with projections, preferably extending inward ; and this struc- 
ture, which is divided into sections, is sustained by vertical rods R. 
Mounted on the shaft of the machine is a gear wheel G, engaging 
with pinions P, a number of which may be used, corresponding 
to the number of circuits on the armature. These pinions drive 
small accessory shafts, which carry collector rings and com- 
mutators, all suitably insulated, each ring being connected to a 
segment of the commutator. Fig. 3 is a comprehensive view of 
the connections of the whole hi The windings on the 
armature, while shown as what are known as ‘‘ delta” or closed 
circuit windings, might be modified to be of the open coil type, or 
“Y” windings ; if other than the three-coil winding or three-phase 
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winding be employed, the tions and arrang its would be 
modified accordingly. The field-magnet coils are indicated at C, 
C, C, &c., and central rings N, N' are shown with brushes bearing 
thereon for carrying current into the field coils. These brushes 
are included in one of the circuits of arc lamps at 1, with the com- 
mutator K1, for rectifying the currents. This commutator has 
its connections direct to the windings in which the current is gene- 
rated by the revolution of the field, but this can only be done when 
the “characteristic” of the machine is proper for the operation 
of an arc lighting circuit. The series of lights 1, 1 may be a series 
of incandescent lights, or other resistances, in which case the 
dynamo need not be specially adapted to arc lighting. Where, 
however, the characteristic is proper for arc lighting, this arrange- 
ment of circuit may be repeated in the machine shown, six times, 
and six circuits of arc lights be operated independently of each 
other, and the regulation of current needed when lights are 
extinguished or started into operation be accomplished by a regu- 
lation of the brushes around the commutators in the known ways, 
each circuit taking care of its own regulation. (Accept<d De- 
cember 11, 1895). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2437. D. B. Morison, Hartlepool. Durham, Ap- 
Pparatus for Generating Gas, such as Acetylene. 
[4 Figs.] February 4, 1895.—Within a vessel A adapted to hold 
water there dips a second vessel B, open at bottom and closed at 
top, the construction being such that an annular space C is in- 
closed between the two vessels. This annular space is, as well as 
the inner vessel B, open at bottom tothe main vessel A. Within 
the inner vessel B there is suspended by springs D, provided with 
adjusting screws E, a carbide carrier or perforated plate F adapted 
to support a block G of suitable carbide, such as carbide of cal- 
cium. The carbide carrier is of inverted conical form, so that 
the area of contact between water and carbide may be gradually 
increased or diminished. An outlet H for gas is provided at the 
upper part of the inner vessel B, whish may lead to burners direct, 
or through a controlling governor as desired, and constitute a 
portable lamp or fixed generator for supplying gas to distant 
burners. The veasels A and B are charged with water to a level 
above that of the perforated plate F or grating ; thus the water 
will be in contact with the carbide G, and gas will be generated. 
But when, owing to accumulation of gas, the pressure has in- 
creased to the desired limit, it will have depressed the level of the 
water within the inner vessel B to a point below the bottom of the 
block G of carbide, proportionally raising the level in the annular 


obtains within the upper portion of the inner vessel B, no further 
generation of gas will take place, but as the gas pressure 
diminishes, the level of the water within the inner vessel B will 
rise, and on the water again coming into contact with the carbide, 
generation of gas will recommence, and so on, automatically. 


H of glass or other suitable material, set at a suitable angle to 
direct upward the chlorine liberated at the anodes and prevent its 
attacking the deposited zinc. In combination with the cathodes 
C scrapers J are arranged to be moved downward and again raised, 
at intervals, for the —— of removing the deposited zinc from 
the cathod t 





When using carbide of calcium in such an apparatus, the residuary 
lime will fall from the block of carbide through the perforated 
carbide carrier, and be precipitated at the bottom of the vessel A, 
thus displacing its volume of water, with the result that the 
normal level of water will be increased, but as the carbide is sup- 
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ported by springs D, and as its weight will diminish as lime is 
deposited, there will be automatic eompensation, because the 
bottom of the block G will be gradually raised by the springs D as 
the water level is raised by the displ tdue to lation of 
lime. In the modification represented in Fig. 2 there is an 
auxiliary water container M, so that should the level of the water 
in A fall below that which is necessary for the generation of the 
gas, a float N will drop to such an extent as to open a valve O to 
which it is connected, and so allow water to flow from M into A. 
(Aczepted December 11, 1895). 





LIFTING AND HAULING APPLIANCES. 


21,129. L. Hopmann, Cologne-Ehrenfeld, Germany. 
Elevators for Lo and Unloading Goods. [3 Figs.) 
November 7, 1895.—Upon a stationary, portable, or rotating frame 
@ two arms LJ and ¢, of equal length, are provided, supported 
upon parallel shafts d and e which are placed one above the other. 
The ends of the arms 0 and c are connected by joints with parallel 
hanging legs f. The bolts g and g! used forthis purpose being at,the 
same distance from each other as the shafts d and eso that the arms 
b and ¢ constitute in conjunction with the hanging legs / a jointed 
parallelogram which if necessary may be turned about the shafts 
d and e, the hanging legs f being always kept in a vertical position. 
To the hanging legs f are fixed, preferably at gl, draw chains A 
which are guided round rollers 7 supported on the frame a. These 
draw chains h may be actuated by a windlass, so as to move one 
or the other side of the parallelogram upwards or downwards. At 
the ends of the arm b are supported pairs of guide rollers %, and at 
the lower ends of the hanging legs f similar pairs of guide rollers /. 
On each side of the arm ¢ is supported a third pair of rollers m. 
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Above these rollers are guided two parallel endless chains n, con- 
nected by bolts g. From the bolts g the buckets are suspended 
above their centre of gravity, while sliding collars ol furnished on 
the axes o of the rollers 1 are adapted to be fixed by means of ad- 
justing screws or wedges. On one side of the buckets are pro- 
vided stops g! which strike against the collars o'. In this manner 
the buckets on arriving at the pair of rollers 7 as shown in Fig. 3, 
are tipped over and emptied. By adjusting the rings ol on the 
spindle o the filling or emptying on one or the other side of the 
arm can be effected at will. The movement of the chain n is 
effected by driving wheels s arranged upon the shafts d ande 
driven by perenne | gear or any desired motor. Above the 
rollers s are counter-rollers ¢ which hold the chains in the driving 
rollers. To compensate for the unavoidable differences in the 
length of the path, the rollers / are supported in slots /'. In case 
the weight of the buckets and chain is not sufficient for the 
tension, the bearings of the shaft o are pressed down by means of 
springs. (Accepted December 11, 1895). 


MINING, METALLURGY, AND METAL 
WORKING. 


584. H. R. Lewis, London, and C. Istharp, 
Manchester. An Improved Method or Process 
and Apparatus for Obtaining Chlorine and Zinc 
in the Treatment of Ores containing Zinc or Blende 
and other Metals and Metalloids. (2 Figs.) January 
9, 1895.—This invention comprises a process of separating or ex- 
tracting zinc from ores or compounds containing the same and 
other metals and metalloids, in which process a suitable chloride 
is added to the ores or compounds or to the solution obtained 
by lixiviating such ores or compounds, with or without previous 
roasting or calcination thereof, and the chloride of zinc thus pro- 
duced is concentrated and subjected to electrolysis to obtain 
metallic zinc and chlorine. The improvements also comprise the 
production of chlorine and zinc by adding chloride of calcium or 
other suitable chloride to a solution of sulphate of zinc or toa 
solution of sulphate and chloride of zinc obtained, concentrating 
the solution and separating the sulphates therefrom, and then 
subjecting the chloride of zinc thus obtained to electrolysis 
in one or the other of the two forms of apparatus shown. 
Referring to Fig. 1, A is a closed vessel of suitable shape and 
dimensions ; B are the carbon anodes; C are the zinc cathodes ; 
D are pipes for the introduction of the liquid to be electro- 
lysed ; E is a pipe provided with branch pipes E! for conveying 
away the liberated chlorine. The vessel A is divided into 
several compartments by the anodes B and cathodes C, and 
each of these compartments is provided with a ny D for 
the supply of the liquid. Between each anode and the 





Space C between the two vessels ; thus, whilst the desired pressure 


adjacent cathodes are arranged one above another pieces or strips 


C, so that itmay be discharged through the cocks or 
valves F, G. The pipe Eis connected by the branch pipes E! with the 
several compartments of the vessel A. Steam pipes K are, if de- 
sired, arranged within the compartments for the purpcse of heat- 
ing the liquid therein. In the modification shown in Fig. 2, the 
vessel A is of circular form andis constructed with a jacket L, so that 
the liquid within it may be kept hot by means of steam, hot air, 
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or hot water circulating through the said jacket. The cathode C 
is perforated and is so arranged that it formsa false bottom to the 
covered vessel A ; in some instances a porous or permeable dia- 
phragm is placed over or just above the cathode. The anode Bis 
arranged a short distance above the cathode O, sufficient space 
being left between the electrodes to prevent recombination of 
the chlorine with the zinc. The anode B may be caused to re- 
volve when necessary, and the deposited zinc is removed from the 
cathode C by means of a scraper J', which is caused to revolve 
over the same atintervals. The zinc removed from the cathodes 
by the scraper falls to the bottom of the vessel, whence it is re- 
moved through the cocks or valves F, G, The chlorine liberated 
at the anode is conveyed by the tube E into chambers or vessels 
for treatment or use asrequired. (Accepted December 11, 1895). 


RAILWAYS AND TRAMWAYS. 


20,743. B. Leslie, Falmouth, Cornwall. A Com- 
bined Sleeper and Chair for Railway Rails. (3 
Figs.| November 2, 1895.—The sleeper consists of a plate A pre- 
ferably recessed underneath, having formed in one with it a 
stationary jaw A!, the upper part of which fits between the head 
and base or only under the head of the rail R, and which is sup- 
ported by a pair of ribs A2 outside and a pair A? inside the rail. 
On the sleeper there is also formed a pair of projections A+ termi- 
nating in rounded heads which form a fulcrum for a bellorank 
lever B. This lever has an upright arm B! which, like A!, nearly 
fits between the head and base of the rail, and has an arm B4 
nearly horizontal. A tie-bar T is notched at T' to engage a fillet 
projecting up from the outer end of the sleeper plate, and rests 


been. 
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on another fillet T2 at the inner end. In putting this tie-bar in 
place, it is turned on its side and passed through the opening A5 
in the lower = of the jaw A', until its notch T' comes over the 
fillet. It is then turned up, its notch engagin the fillet, in which 
position it is held down by the upper side of the opening at A‘. 
When the rail R is put in place against the jaw A!, the horizontal 
arm B? is raised, a wedge OC is inserted between it and the tie-bar 
T, and this wedge being driven, causes the rail to be firmly 
clamped between the jaws A! and In order to steady the bar 
T laterally, the lever B is made with two downwardly projecting 
ribs B3, one on each side of the tie-bar T. Also the end of the 
arm B2 is made with lips B4 projecting down on each side of the 
wedge C, which has lips C’ and O? on each side of the bar T. (Ac- 
cepted December 11, 1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


2177. W. Hokand C. Elliott, Sunderland. Steam 
Generators. [3 Figs.) January 31, 1895.—This steam genera- 
tor is a water-tube boiler, comprising a horizontal receiver A, a 
horizontal cylinder B, a circulating pipe C, horizontal chambers 
G, D, and horizontal nests of tubes F. The feed water enters the 
cylinder B through a pipe, which is led either direct into it or 
first through spaces H between the nests of tubes; then it passes 
down the circulating pipe C—which pipe is also led either direct 
to the first chamber G, or first through the spaces H between the 
nests of tubes—to the first chamber G. Then the water passes 
through the first nest of tubes F into the second chamber D, 
through the second nest of tubes F! into the third chamber G, 
then through the third nest of tubes F to the fourth chamber D, 
and so on, and finally, from the last chamber through the third 
nest of tubes F into the receiver in the form of steam. The fur- 
nace gases, or the products of combustion, rise either straight up, 
from the fire, between the different tubes and enter the smokebox 
K ; or they are prevented from solely rising vertically, and are 
forced to alternately travel horizontally, by means of fireproof 
tiles laid on, or inserted between, part of the tubes in each or some 
of the nests. The receiver A, which is in two parte, has a flat side 
taking the tubes F,, and has a convex cover which is bolted to 
the bottom part. The side M may be flat or convex. The receiver 








may be cylindrical, and is in both cases attached to the cylinder 
B below by means of necks L. The chambers, the ber of 
which depends on the number of nests of tubes adopted, are 
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bounded on the inner side by flat sides taking the tubes, and on 


the outer side by flat or convex covers, bolted to the plate form 
ing the inner side. 


Fig 
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back of the boiler, may be each in one piece from the grate to the 
uppermost chamber, and may be made to the requisite section so 
as to form the inner part of the chambers. (Accepted December 11, 
1895). 


13,637. C. Herbert, Landore, Glamorgan. (F. Herbery, 
Castlemaine, Victoria, Australia.) Direct-Acting Engines. 
(2 Figs.) July 16, 1895.—Referring to Fig. 1, the crosshead G of 
the main piston rod is jointed to one end U of an equal armed 
lever E, the middle O of which is jointed to a radius F mounted to 
revolve around a fixed centre N ; the opposite end T of the lever E 
is jointed to a piston B working in a secondary cylinder A which 
is supplied with steam by a pipe J. The pivot N being in the same 
horizontal line with U and in the same vertical line with T, and the 
arms of E being each equal to the radius F, the points U and T 
are guided in straight lines as by a parallel motion. As the main 
piston is making the first part of its stroke, the piston B is forced 
into the cylinder A in opposition to the steam pressure, and the 
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effective power of the main piston is thus reduced. As the main 
piston is making the latter part of its stroke, the piston B is forced 
out of the cylinder A, adding its power to that of the main piston, 
the effective power of which throughout its stroke is thus approxi- 
mately equalised. In the modified arrangement shown in Fig. 2, 
the arms of the lever E are not equal to the radius F nor to one 
another, and the pivot N not beiog in the same horizontal line 
with U, the end T of the lever is connected to the portion B by an | 
oscillating link D, a suitable point of which is linked to the cut-off 

valve rod V. The pressure communicated by the pipe J to the | 
secondary cylinder A is that of the water pumped by the engine | 
or of the air in the air vessel of the pump. (Accepted De- | 
cember 11, 1895). | 


20,983. P. M. Justice, London. (The Richardsen and 
Schroeder Patent Smoke Consuming, &c., Company, Sydney, 
N.S.W., Australia.) Steam Boilers, [2 Figs.) November 6, 
1895.—A is the external shell of the boiler, which proceeds uni- 
formly downwards from the dome B to the foundation. C is the 
inner shell of the boiler, which proceeds downwards parallel to the 
outer shell A until it reaches the point C1, when it widens out and 
then proceeds downwards at ©” parallel to the external shell A, 
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D q 
er and outer shells A and C are circular, 


thus leaving a large space or diately above the 
foundations. Both the inn 
and p t the app of an inverted truncated cone. Fire- | 
tubes E, E are expanded into the shells A and C at right angles | 
thereto, whereby communication is established between the central 
flue D1 and a space exterior to the shell A which is inclosed by the 
jacket or shell F. The upper end of the shell A is shaped so as to 
form a spherical-shaped dome B, and the inner shell C is continued 








These plates (, e, f, which form the front and 








| a free entrance of oil to the packing, whilst it is not impeded from 


upwards conically until it joins therewith. The jacket F is also 

continued upwards parallel to the shell A. At the point of junc- 

tion of these three shells is the cc t of the chi Y, 
| and at this point a damper G is placed. An auxiliary flue H enters 
| the dome space between the shells A and F, and effects communi- 
cation with the chimney Z at a point above the damper C. Within 
this auxiliary flue H is placed a fan for inducing a draught within 
the fire spaces of the boiler. As a means of promoting the circu- 
lation of the water within the boiler, water tubes J are expanded 
into the boiler, and passing upwards within the jacket F debouch 
into the dome of the boiler at the point Fl. The fireplace is placed 
externally, and consists of an annular space K that isinclosed within 
a circular wall L of boiler plate lined with fireclay 7, above the fire- 
bars M. The furnace is fed through its open top. The products 
| of combustion from the consumption of fuel and the heated gases 

enter the chamber D within the boiler through a number of fire- 
tubes N, that are expanded into the two skins A and OC? of the 
boiler. It is only through these tubes that any air or heated 
gases can enterthe chamber D. This isa point that is of consider- 
able importance in the successful working of the boiler. The 
| wall L of the furnace does not reach down to the ground, but is 
supported at a suitable height from the ground by means of 
standards O, or if the circular wall L does reach down to the ground 
its lower part must be arched so that the ashes falling from the 
furnace may be cleared away and the firebars raked from below. 
The circular wall of the furnace is perforated with holes S, for the 
purpose of admitting additional air to the fire to support combus- 
tion, and it is through these holes that the bulk of the air will pass 
to support combustion of the fuel. (Accepted December 11, 1895). 


1374. E. R. Hough, London. Check Valves for 
Steam Boilers. (5 Figs.) January 21, 1895.—The object of 
this invention is to effect improvements in check valves, whereby 
the concussion, vibration, and noise in working is prevented, the 
valve being slowly and silently returned to its seat. The im- 
provements comprise a spiral or other spring or springs of suitable 
non-corrosive material, so arranged as to exert pressure on the 
valve, the spring being fitted in such a manner as to be readily 
capable of adjustment. a isthe valve chest fitted with a cover 
b. cis a spring arranged to exert pressure upon the valve d. 
Referring to Fig. 1, the spring c is shown arranged above the 























| valve d and surrounding and impinging against one end of an 

adjustable stuffing-box e, which is screw-threaded externally to 

fit the thread in the cover. A lock nut fis provided for securing 
| the same when the spring has received the desired amount of 

compression. A regulating spindle g passes through the stuffing- 
box, as shown, for adjusting the amount of opening or lift of 
the valve. In the modified arrangement shown in Fig. 2, the 
stuffing-box is formed integral with the cover, the adjustment of 
the spring being effected by screw bolts h,h, fitted with lock 
| nuts 7, (, passing through the cover and acting upon af, double 
|} trough or H-section ring, as shown. (Accepted December 11, 
| 1895). 


1779. R. Archer, Ossett, Yorks. Apparatus for 





| The corrugations turn over and break up the materials inside 
the retort, whilst by the conical or tapering form of the body 
these materials are worked or carried automatically and con- 
tinuously through the retort. When using bodies of a conical or 
tapering form as shown these corrugations are made longitudinal 
or running in straight lines from endtoend. When using bodies 





Fig.7. 
































of a parallel form these corrugations may be longitudinal, and 
the feeding end of the retort may be higher than the discharging 
end ; or, these corrugations may be made of a spiral form like an 
Archimedian screw, the pitch and number of such corrugations 
being suited to the number of revolutions of the retort and the 
time required for the materials passing through the same. (Ac- 
cepted December 11, 1895). 


22,193. A.E. Gorse, G.A. Probert, and J. H. Green, 
Bromsgrove, Worcester. Manufacture of Nails. 
(4 Figs.) November 21, 1895.—This invention has forits object 
| improvements in the manufacture of ‘hob nails,” which have 
| very large heads in proportion to the size of the shanks, which 
| are usually slender and sharp pointed. In the ture of 
such nails by machinery considerable difficulty is experienced in 
obtaining a sufficient amount of material to form the heads. The 
metal is rolled into strips A, Figs. 1 and 2, and of any lengths 
convenient to the rolling mills. In any suitable nail machine 
there is a pair of cutters notched out to receive between them 
the thick portions a' and a2, and the thin portion a3. The cutters 
are go arranged that the strip A is cut on a diagonal line which 
: is approximately the taper of the shank of the nail when finished, 
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and thus by the notched cutters the section is preserved. After 
the blank for each nail is severed on the line 1—2, it is necessary 
to cut a waste piece B away on the shorter line 3—4, This is ac- 
complished by moving the strip A first to the right and then to 
the left, which gives the necessary inclination. The formation of 
the blank (Fig. 3) is such that there is material for the head of 
the nail, which is then without difficulty headed and turned 
out by the other motion of the well-known ordinary machine. 
Fig. 1 is a section of a rolled strip of metal suitable for the pur- 
pose. Fig. 2 shows the strip A on its flat with the forms of the 





| Packing and Lubricating Piston and other Rods. 
(3 Figs.] January 25, 1895.—In a casing or circular box A, a disc 
B is provided, kept from contact with the box A by springs C. 
D, D, D are wearing pieces which are placed in sets of three or 
other suitable number round the piston-rod E. These wearing 
pieces D are held in position by compressing segments F, which 
| are pressed inwards by springs G bearing against the interior of the 
box A. Pins or other suitable connections keep the wearing pieces 
D in their proper positions with regard to the segments F. H isa 
disc against which the compressing segments F rest, and when the 


| 
| 


| 











whole is inclosed in a stuffing-box as in Fig. 3, the end of the box 
A and the disc H are held elastically between the ends of the said 
stuffing-box. J is a tube which is attached to the stuffing-box, 
and which supports a lubricator K at its upper end, and to the 
base of the lubricator a small tube L is connected, which passes 
down through the tube J. M is a tube which is attached to the 
case A of the packing and passes up freely within the tube J and 
loosely incloses the tube L. This arrangement of tubing allows of 


free movement with the vibrations of the piston-rod. (Accepted 
December 11, 1895.) 


MISCELLANEOUS, 


104. J. A. Yeadon and W. Adgie, . Revolv- 
ing Retorts or Furnaces. [4 Figs.) January 2, 1895.— 
This invention relates to improvements in the revolving retorts 
or furnaces described in Patents No. 19,183 of a.v. 1889 and 
No. 5239 of A.p. 1892, and comprises an improved construction of 
the body or that part of the retort which revolves and is inclosed 
within the brickwork and is directly exposed whilst revolving to 
the action of the heat from the fire or furnace below, and which 
from such action is liable to wear out or give way sooner than the 
other parts of the retort. Instead, however, of the plain cylin- 
drical form with or without internal blades, these bodies are made 
of a corrugated form or section of an even or nearly even thick- 
ness throughout in the shell for the purpose of securing greater 
strength in their suspended working over the fire, and an increased 
area of internal conductive heating surface, and of reducing to a 
minimum any warping or twisting of the bodies from unequal ex- 
pansion and contracting in heating and cooling where the shell is 
not of the uniform thickness. Fig. 1 shows the improved revolv- 
ing retort with a conical or tapering body A; Fig. 2 shows this 
body of a corrugated section. Any number of corrugations may be 


cuts marked off in cross lines, which also illustrates the pieces 
which are waste by this mode of manufacture. Fig. 3 shows the 
blank ready to enter the heading tools. Fig. 4 illustrates the 
finished nail. (Accepted December 27, 1895). 


3454. F. Reddaway and _ Co., Limited, and F. 
Reddaway, Manchester. Hydraulic Hose Coup- 
lings. [3 Figs.] February 18, 1895.—A taper nozzle a@ screwed 
or otherwise connected to the press or vessel to which the pres- 
sure is to be conveyed, carries a screwed sleeve or thimble D 
which projects partly over the nozzle a. The exterior of this thimble 


| b is screwed, and upon this is mounted an internally screwed 


box nut ¢c, the outer checked part of which contains a tapered bind- 
ing ring d. Within this binding ee are arranged two, three, or 
more segment clamps ¢, which when put together, as shown 
in Fig. 3, form an expandable and contractible gripping cylinder 
surrounding the end of the hose f to be coupled, and having internal 
tapered circumferences furnished with teeth or serrations which 
firmly grip the hose as shown in Fig. 2. That part f1 of the hose 
which is so gripped, is denuded of its wire coil covering, but the 
rear ends of the clamps ¢ are preferably formed and spirally 
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grooved so as to fit over the wire coils g, and firmly hold and bind 
these also. When all of the aforesaid parts are in position (the 
end of the hose / being drawn upon the tapered nozzle a) further 
screwing of the box nut ¢ upon the thimble } jams the clamps ¢ 
more tightly down upon the hose, compressing it against the 
inner tapered nozzle a through the whole length of the joint, and 
ps any possibility of leakage, or of the coupling being 
lown off. The tapered interior of the binding ring d which holds 
the clamps e together, slides upon the inclined faces of the clamps, 
and by its wedging action forces the clamps down upon the hose. 
By duplicating the coupling it can be used to connect separate 
lengths of hose together. The improved coupling does not re- 
uire the use of any packing to make a fuid-tight joint. (Accepted 
ecember 27, 1895). 
UNITED STATES PATENTS AND PATENT PRAOTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford» 





used, rounded internally, or sharper and more pointed asin Fig. 3. 
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MODERN THEATRE STAGES.—No. ITI. 
By Epwin O. Sacus, Architect. 
IntRODUCTION—(continued). 

In the preceding chapter I ended by pointing 
out the differences in the conception of a modern 
playhouse at home and abroad, and I not only 
indicated how severely the methods of theatre con- 
struction contrasted, but also how essentially 
different the theatre architect of the Continent was 
from the English theatre ‘‘ builder and financier.” 
In the same way as there is a decided contrast in 
the personnel responsible for the erection of theatres, 
there is a wonderful difference in the personnel 
responsible for the construction of the stage in 





modern hydraulic and electric stages; and the 
practical way in which their work is mostly done, 
with full consideration of the requirements of the 
scenic artist, is certainly very creditable. In 
several instances the ‘‘ stage engineer ” also takes 
the position of ‘‘ director of scenery ” (Artisticher 
Leiter), and is held responsible for all stage effects, 
including the design of the scenery which is 
prepared under his supervision. All the larger 
theatres employ permanent stage engineers, whose 
appointment is always the gift of the owner, also 
where the theatre is managed by lessees. 

It is not my intention to indicate how much it 
depends on the individual in charge of the stage— 
the stage manager in other words, the lessee, or 





































































































HERKOMER’S CONTRACTING PROSCENIUM. 


England. The construction of the modern stage, 
with few exceptions, is in the hands of ordinary 
stage carpenters, who are not much more advanced 
than the ordinary foremen carpenters of our 
building trade, and whose position in the theatre 
is likewise no better than that of a foreman on any 
ordinary work. Abroad, even for the wood stage, 
the commissions are held by educated and fully 
qualified engineers, whose position and influence is 
important. More particularly in German-speaking 
countries of the Continent, there is a distinct pro- 
fession of ‘‘stage engineers,” and though some of 
the present leaders may, to some extent, be self- 
made men, the ranks of the profession are prac- 
tically now only being increased by men whose 
training often almost equals that of our Royal 
Engineers. The ranks of the stage engineers 
include men of exceptional powers of initiative, 








as will be seen from the chapters explaining the 
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I shall give some illustrations. The anomalies 
are generally very frequent on stageland, and at 
mest performances the cynic will find much that 
is ludicrous. 

As indicated in my first article, it is my inten- 
tion to quote the opinions of others in treating a 
subject which lends itself so easily to prejudice, 
and I believe I could not have a better opportunity 
than this one for a reference of this kind, As IL 
have mentioned Professor Herkomer’s name in 
connection with the movement I have termed 
‘* stage reform,” and have even ventured to desig- 
nate him the leader of this movement, as far as 
England is directly concerned, I cannot do better 
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than repeat some of his expressions on the 
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actor manager, as the case may be—what attention 
the mounting of a play receives, what effects are 
attempted, and what methods areemployed. I am 
not going to point out how these individuals 
contrast in their ideas or purposes. All this would 
lead too far, though it is essential for the theatre 
engineer to be versed with the varied requirements 
that he may be called upon to consider. As an 
example of contrast, I would only mention that 
Sir Henry Irving—whose mounting is second to 
none in the world—gives the most careful atten- 
tion to every detail in his properties, and yet acts 
on perhaps the most primitive stage I know 
of, whilst there are several German playhouses 
with perfect stages of a recent date on which every 
scene set is a most pitiable sight from an artist’s 
point of view. There are but few stages where 
perfection is nearly reached in all departments, as, 





for instance, at the Vienna Court Theatre, of which 


Fic. 15. View or Mezzanine, Paris Opera House. 


anomalies we encounter in the mounting of our 
plays. Professor Herkomer, I should add, makes 
a point of stating that he is no reformer in the sense 
popularly understood. He wishes to be considered 
as a private individual who has experimented for 
his own pleasure. Unfortunately the Professor is 
too prominent a figure in the movement, and has 
also given too frequent public expression of his 
ideas, to be allowed the position of an independent 
hobbyist. His lecture on scenic art at the Comedy 
Theatre in 1892, which appeared, fully illustrated, 
in the Magazine of Art, was one of the most im- 
portant events in the English movement which he 
has so considerably influenced, and I should men- 
tion that this lecture has been frequently repeated, 
first at the German Athenseum in London, then in 
the provinces, and lately at the Architectural 
Association in Conduit-street. 

Professor Herkomer in these lectures, with some 
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slight variations, generally put forward the argu- 
ment that the real secret of perfect scenic art lies 
in illusion, i.e., in deception, or in not allowing the 
eye of the spectator to see the means whereby the 
semblance of reality is obtained. Mere actuality 
will not accomplish this any more than simply good 
painting. It is in the attempt to get every requisite 
effect by painting that so much mystery is lost on 
the stage, for the scenic artist’s art should be as 
much hidden as that of the actor. We should not 
require to know whether a background is painted 
or modelled, any more than we should trouble our- 
selves to know whether an actor is ‘‘ made up” or 
appears in his natural form. We ask that he shall 
look the character he is portraying. Just so ought 
we to desire that his background shall be artistically 
right. The Professor pleads that the ‘‘ make-up” 
(as it were) of the background should be held to 
be of equal importance with the actor’s personal 
‘*make-up.” It we dispense with the one, we 
might as well dispense with the other. Indeed, if 
we accept a rose-bush cut out of thin boards, the 
edges of which we can hold between our thumb 
and first finger, or a street scene painted on canvas 
and hung across the stage upon which the shadows 
of the passing actors are thrown from the foot- 
lights—a sheet that is moved like a sail by every 
draught of the stage—we ought, in all truth, to 
accept an actor whose wig has been so badly put 
on that his own black hair shows underneath the 
artificial bald head. The latter would never be 
accepted by the public, but the former are seldom 
questioned. Professor Herkomer considers it is 
amazing how an audience, that is only too ready 
to howl down the slightest inconsistency in the 
characters acted on the stage, will meekly accept the 
grossest inconsistencies in their scenic surroundings. 
The utter absenceof mystery, the barefaced, childish 
neglect of truth to nature, never disturbs. He 
holds the stage to be the medium through which 
the greatest truths in nature can be brought home 
most directly to the minds and hearts of the 
people, and all the arts can, to their fullest capa- 
city, be united in this most complete form_ of 
human expression. But we should not be satisfied 
until all the arts employed on the stage are placed 
on an equal footing, not necessarily of importance, 
but perfection. Let this be, however, also clearly 
understood ; instead of swamping the actor by the 
scenic art, the perfection hinted at here would quite 
as often mean the entire subjection of scenic art to 
the importance of the actor at certain moments. 

Although scenic art has improved in this country, 
the improvement has been unsolicited from without, 
and that means naturally a slow process for its deve- 
lopment. When our audiences begin to howl down 
a ridiculous stage moon, we shall soon learn to 
mend that luminary. It is quite safe at present to 
let our moon rise perpendicularly ‘‘up” the sky very 
quickly until your mechanism is exhausted, and 
then to let it stop. Further, it is quite an accepted 
arrangement that the moment this red rising moon 
appears over the horizon, it shall send rays of blue 
light from the opposite direction from which it 
came. It is safe to let downa ‘‘ wobbly” sheet 
of canvas, also close to the footlights, with a scene 
painted thereon, representing breakers dashing 
over the cliffs, and, perhaps, a sinking ship in the 
distance, to which the actor may have to refer in 
his speech. It is safe to have layers of canvas 
hanging from the ‘‘sky,” like so much washing 
hung on a line; and certainly nobody has ever 
questioned the prerogative of the “‘ firmament” to 
come together at right angles in the corners. 

Professor Herkomer then also frequently refers 
to the efforts to bring about an artistic ‘‘ whole” 
on the stage, notably from the hands of that great 
artist, Sir Henry Irving, who, to quote verbatim, 
‘* with a giant’s strength carries through schemes 
that would crush any other actor or manager.” 
We suspect there is but one master hand behind 
the Lyceum proscenium, and that is probably the 
secret of all success. If a thousand people are 
needed to carry out an art scheme, the Professor 
considers it must be planned and directed by the 
one man who stamps it as his work. 

Still, scenic work, as we see it, even at its best, 
is still more or less on old lines, and on those old 
lines the greatest capabilities of the art cannot be 
reached. We may ask, If mere good painting on 
the stage will not give us the best result, what 
will? And the answer is, There is no law to guide ; 
use whatever contrivance gives you the best effect. 
Through the witchery of the light do we get at the 
semblance of nature on the stage, and often the 








most trumpery materials, when properly illumi- 
nated, will beat the most skilful touch of the 
painter. Therefore the scenic artist must bea born 
experimenter, with the faculty of seizing the 
artistic accident. He must be an inventor of ways 
and means, must be of an imaginative as well as 
of a practical turn of mind, strong in body and 
indefatigable in his energy, and withal a first-rate 
artist. 

The last expressions, by the bye, bring me back 
to the remarks I made on the difference in the 
personnel of stage engineers at home and on the 
Continent. Though I know some remarkable men, 
like Herr Lautenschlaeger, of the Munich Opera 
House, who successfully combines the posts of 
scenic artist and stage engineer, I prefer to see the 
mounting of a play in the hands of a scenic artist 
or ** Artistischer Leiter,” to whom the engineer-in- 
chief and the principal of the painting-room should 
be able lieutenants, but on no account have the 
relation of collaborators on equal footing. 

The engineering department of a modern stage 
gives the engineer sutlicient scope, but it will, no 
doubt, be an advantage to him if he have some 
interest in scenic effect from its art side. In the 
same way, the general composition of a scene will 
give the scenic artist sufficient work, though it will 
certainly be invaluable for him to fully understand 
the intricacies of stage mechanism. A combination 
of the powers of good scenic composition and good 
mechanical skill in one person will, however, be 
just as rare as it is an exception to find an architect 
who is equally proficient in design as he is practical 
in the “construction” and ‘‘surveying” sections 
of his work. 

Opinions as to the anomalies of stage-land, not 
80 very unsimilar to Professor Herkomer’s of 1892, 
were firat publicly expressed at Vienna in 1881, 
when a company was promoted to build hydraulic 
stages. The syndicate in charge of the matter in- 
cluded the scenic artist Kautsky, Herr Gwinner, 
the engineer, and others who had profited from the 
experience of stage engineers like Herr Rudolf, of 
the Vienna Opera House, and Herr Brettschneider, 
of the Vienna Court Theatre, and then published a 
pamphlet officially embodying new ideas of their 
own. I shall only quote one paragraph from the 
pamphlet to illustrate its purport. The authors 
assume that the desire for realism which pervades 
the nineteenth century has completely changed the 
end and aims of modern decorative art. The 
decorative artist, like the dramatic, tries to play the 

art of interpreter between author and public. 
Both must nowadays equally study the author 
whose work they present ; they must understand 
him if they would give form to his teaching and to 
his thoughts. The decorative artist must, like the 
actor, know how to be in earnest. Actor and 
scene painter alike, must, above all, so labour that 
the audience shall forget that they are within the 
four walls of a theatre. But the stage methcds of 
the present day prevent the realisation of such an 
aim, and the general public have to content them- 
selves with the reflection that they are at a theatre. 
Every one has had opportunities of observing the 
incompleteness of the arrangements in our theatres, 
while so far we have only been able to console our- 
selves by the thought that they must be thus, and 
that if better could have been done it would have 
been long ago. 

The pamphlet issued in 1881 by the Vienna syndi- 
cate also gives some interesting sentences referring 
to the personnel. I will here quote verbatim : ‘‘ The 
theatre had to develop behind the back of society, 
and the memory of this former condition still 
clings to things theatrical. Truly the actor of to- 
day is treated well enough by society, he is no 
longer a vagabond and a stroller. Nevertheless 
the stage still occupies an exceptional position ; it 
is still, to a large extent, ignored by the State and 
by science. Science has turned industrial. She 
makes railroads, steam engines, factories, and mills; 
she tins meat and condenses milk; but she has 
not troubled herself about the stage, and is only 
now waking to its necessities. Hence it is that the 
majority of persons connected with the technique of 
the theatre, are destitute of the smallest amount of 
scientific knowledge. They have all been through 
the mill; they know the whole routine of the 
theatre—as it was, is, and, as they think, ever- 
more shall be—and they hand on their special 
knowledge to their descendants and successors. 
As result, there has been no essential change in 
the planning and arranging of the stage for 200 
years past; indeed, fundamental improvements 








were as little likely to be made under such circum- 
stance as it was probable for the farm labourer to 
invent the steam plough.” 

I have complained of the state of affairs in our 
country, and I have referred to Professor Herko- 
mer’s words on the subject. I have also quoted 
the opinions of some Continental experts. [ can- 
not now avoid referring to the lack of progress in 
stage mechanism in the New World, or more espe- 
cially the United States, which, as in the case of 
our country, has not done justice to its progressive 
repute in technical matters by the conservatism ob- 
served in stageland. I will here again refer to the 
views expressed by an eminent American expert, 
Herr Ernst, who addressed an architectural asso- 
ciation at Chicago on this subject, and was 
also very severe on the question of personnel. 
Everywhere, at home and abroad, the want of 
skilled stage engineers is apparently seriously 
felt. Herr Ernst argues that as an actor 
must cause the result of his art to seem nature 
itself, so the theatrical manager must cause the 
action and its scenic surroundings to appear the 
spontaneous product of the time in which the drama 
or opera plays. Weare apt to credit the actor with 
the genius of simulating nature. As a matter of 
fact, the principle on which he proceeds should 
also govern every detail of a theatrical production. 
What the actor strives for, the manager, stage 
manager, scene painter, property master, gas en- 
gineer, master machinist, musical conductor, and 
chorus should be striving for. Each in his re- 
spective department should endeavour to simulate 
nature. I emphasise the word simulate because 
the simulation of nature, as distinguished from the 
actual reproduction of nature, is the peculiar pro- 
vince of stage art. It isa fact that the real tree 
upon the stage looks less like a real tree from the 
auditorium than a tree painted upon a piece of 
canvas, and that with a little canvas and a little 
paint the scene painter can, at the expense of a 
few dollars, produce a Persian rug looking costlier 
and more like the real article than would an actual 
Persian rug costing 1000 dols. What in real life 
would be an exaggeration, becomes on the stage 
perfect simulation of nature. The actor’s natural 
bloom would be a ghostly pallor in the glare of the 
footlights, so he is obliged to rouge his cheeks, in 
order that their colour may look natural ; and as in 
this case the look of nature is produced by ex- 
aggeration, so it is with everything pertaining to 
stage art—voice, gesture, costume, scenery, pro- 
perties, light, effects. They must all, so to speak, 
be ‘‘rouged” and ‘‘roughened.” A stage produc- 
tion, to be successful, must be prepared with this 
principle always in view. It should easily ke 
traced through the work going on behind the scenes 
of every opera house and theatre. 

Speaking of the typical stage carpenter, Herr 
Ernst continues in very American language to ex- 
plain that he ‘‘ goes with a lease;” he describes him 
as a man that has not learned, or, what is worse, 
has not unlearned, a single thing in all these 40 
years. ‘‘The American architect,” according to 
Herr Ernst, ‘‘ gives to his own part of the work the 
result of his best knowledge, applies to it every 
modern improvement, does all he possibly can to 
make that theatre stand for all that which is best 
in construction, seating, lighting, and decoration, 
so that his house may be splendidly typifying the 
progress of his time, and then, ignoring entirely the 
man to whose poetical brain and practical brush the 
public must look for the pictorial part of the 
productions of that stage, he gives the work of 
construction into the hands—I cannot say brains— 
of a man whose only ambition is to make it as they 
made it when he was a boy.” Language of this de- 
scription is not used by men of Herr Ernst’s position 
without full consideration of the facts, and, above 
all, full conviction. Unfortunately only few appre- 
ciate a well-mounted piece or notice anomalies, and 
a yet smaller number whose work and interests are 
connected with stageland recognise the absurdity 
of a mismanaged stage, with its dangers from fire, 
its bad sanitation and false economy. The latter 
feature should certainly have some influence in this 
country and in America, where the financial ar- 
rangements are generally so thoroughly considered. 

As I donot intend to touch on questions of safety 
from fire and sanitation in my introduction, there is 
only one more point I must touch on in concluding 
these preliminary lines, especially as I have men- 
tioned Professor Herkomer’s name so frequently. I 
must allude to the ‘‘ proscenium ”’ or the ‘‘ frame’ 
of the stage picture. From the architect’s point of 
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view there is no doubt that the frame proper ought 
and will always have to remain stationary, no matter 
if the picture to be presented be small or large, and 
the proportions of the fixed proscenium could alone 
be altered. Such variations as can be made in the 
framing of a stage picture will have to be accom- 
plished on the ‘‘ inner frame” or “‘ mount” of the 
picture, and Iam now referring to the various kinds 
of mounts better known by the French term man- 
teaud’ harlequin. The Professor, however, holds that 
the proscenium should be to the stage picture what 
the frame is to the easel picture, or better, an oil 
painting. It should separate the picture from the 
surroundings. But the stage picture, just as most 
oil pictures, should in that case reach the frame. 
Now in most cases the proscenium is built so high 
that a considerable space has to be covered with 
curtains to make the opening in any way manage- 
able, and the architect generally tries to explain the 
extra height by saying that it adds dignity to the 
proportions of the house, and that it is customary to 
build a proscenium in this manner. There is no 
inquiring what may be the real function of the pro- 
scenium. The extra height is meaningless, and the 
Professor points out by way of comparison how 
curious it would be tosend a picture to the Academy 
in a frame that was a foot too high for the picture, 
having the vacant space modestly covered with a 
length of “Liberty” silk. Professor Herkomer 
then goes on to suggest that the proscenium be 
made to contract and to expand. Every artist 
knows that the size of the canvas upon which he 
represents his subject has as much to do with the 
success of the work as the proper placing of the 
subject within that space. On the stage, however, 
with a fixed proscenium, the poor man’s cottage or 
the garret has to be represented of the same size 
as the palace ; a corridor in a castle wherein much 
plotting is done (generally by two people) must be 
of the same size as the banqueting hall. A house 
is often first represented, and then a room in that 
house—which room is always much larger than the 
house. Thus the eye of the spectator is never pro- 
perly prepared for the great climax scene, because 
the trivial incidents leading up to it have been pre- 
sented on such a large and disproportionate scale. 
The contracting proscenium is in no way difficult to 
make or to apply to theatres already built, and 
ought to be workable by one man. There are so 
many incidents in plays that come to one’s mind in 
which only two or three actors appear on a scene 
requiring no depth, that such a contrivance would 
be an inestimable boon to the scenic artist. Pro- 
fessor Herkomer looks to the very foundation 
of composition in art, which, for the balance of 
the whole, requires not only the careful con- 
sideration of parts, but demands that the human 
figure shall be made duly prominent. The scenic 
artist, by the aid of this contracting proscenium, 
could, with the collaboration of other authorities 
in stageland, carry out all the laws that govern 
pictorial composition in art. Some engravings of 
the model which Professor Herkomer exhibited to 
illustrate his suggestions have been reproduced on 
page 205, Figs. 8 to 13, and from them it will be 
seen how the Bushey proscenium is worked by a 
very simple arrangement of right-handed and left- 
handed screws for the sides, and some counter- 
weights with ropes for top. The plan is, no doubt, 
ingenious, but the same effect has already been 
frequently obtained in ‘‘mounts ” worked with the 
aid of two ‘‘ chariots” and a “border,” examples 
of which will be fully explained in connection with 
the descriptions of modern Continental stages. I 
must, however, repeat the opinion I have expressed, 
that the variation in the size of a stage picture can 
only be practically carried out with the ‘‘ mount” 
and not with the outer frame, and, further, that the 
variation in the ‘‘ mount” will be generally limited 
to the top and two sides of the picture, as the varia- 
tion at the bottom would create numerous compli- 
cations. The shape of the fixed outer frame of the 
picture or proscenium can, however, easily be altered, 
and the present quiteirrational shape doneaway with. 
Whilst pointing out that I have included in 
Fig. 15, page 205, another view of the Paris 
Opera House stage from M. Moynet’s ‘Trucs et 
Décors,” and one of Herr Brettschneider’s stage 
in the Court Theatre at Vienna, Fig. 16, page 
208, to supplement those in the preceding article, 
and that I have further added an illustration, 
Fig. 17, page 209, of Herr Lautenschlaeger’s 
design of the Munich electric ‘ turntable” stage 
which illustrates the latest outcome of stage re- 
form, I must add that I consider these diagrams 


amply illustrate my remarks on the scope of a stage 
engineer’s work. 

I also take the opportunity, in closing this 
introduction, for some slight reference to those 
who have so courteously assisted me in compiling 
this series. Of foreign stage engineers to whom 
I am especially indebted for information on the 
subject i am treating of, I must first mention 
Herr Lautenschlaeger, of Munich and Bayreuth 
fame, whose work is very international, and 
includes commissions for our Empire Theatre. I 
must also mention Herr Brandt (Berlin Court 
Theatre), Herr Brettschneider (Vienna Court 
Theatre), Herr Richter (Halle Theatre), Herr 
Rudolf (Vienna Opera House), and M. Christo- 
fani (Buda-Pesth Opera House). I am also indebted 
to Mr. Walter Dando, of the Palace Theatre of 
Varieties (formerly D’Oyly Carte’s Opera House), 
who holds an exceptional position for this country, 
not unsimilar to that of the Continental stage 
engineer, and to M. Moynet, of Paris, (author of 
‘¢Trucs et Décors”). My friend and partner, Mr. 
Ernest A. E. Woodrow, A.R.I.B.A., late of the 
Theatres Branch of the London County Council, 
has kindly devoted a considerable amount of time 
in helping me to prepare the diagrams and descrip- 
tions, and I must thank my assistant Mr. Luke for 
his help on the drawings. 
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THROTTLING CALORIMETERS. 


THE next paper was entitled ‘‘The Reliability of 
Throttling Calorimeters,” by Professor James EK. 
Denton. 

‘* The object of this paper is to present the com- 
plete results of an investigation of this subject, 
undertaken at the request of a leading firm of 
builders of boilers to determine : 

‘61, Whether it is, or is not, a fact that the 
proportion of moisture in steam as determined by 
the accepted methods of using a ‘ throttling calori- 
meter’ may be considerably in excess of the true 
proportion of such moisture. 

‘©?. The conditions under which ‘throttling 
calorimeters’ should be used, or the precautions 
necessary in using them, in order to insure practi- 
cally accurate conclusions regarding the proportion 
of moisture in the steam under examination.” 

The results obtained from experiments showed : 

‘That while the small throttling calorimeter 
might be relied upon to determine correctly the 
amount of moisture in the sample of steam and 
water which is drawn into the instrument from the 
larger volume of mixture in a steam main, the per- 
centage of moisture in such a sample may largely 
exceed the percentage in the steam main, if the 
moisture in the latter separates itself from the 
steam so as to accumulate at the point of connec- 
tion of the calorimeter. It became necessary, 
therefore, to determine whether, under the usual 
conditions of good boiler practice—that is, for con- 
ditions where the moisture does not exceed 14 per 
cent. —there can be such a separation of the mois- 
ture from the steam so as to cause the erratic indi- 
cation of the calorimeter.” 

Two sets of experiments were then made to 
determine this question. The result showed ‘‘ that 
less than } per cent. of moisture in a steam 
main might separate itself from the steam and 
accumulate at the bottom of a pipe in a stream 
which would impinge against a calorimeter nipple 
in its path so as to flow up the side and 
into the orifice of the latter, thereby causing 
the indications of the instrument to greatly exagge- 
rate the true percentage of moisture in the main. 
Evidently, if this hypothesis were correct, the 
extent to which moisture could separate itself be- 
tween the outlet for steam from a boiler to the 
point where a calorimeter was attached would de- 
pend upon the velocity in the steam main, the 
diameter of the latter, and the distance from the 
boiler outlet to the calorimeter. In other words, 
the moisture, in dropping out of the steam in a 
horizontal pipe, would probably roughly follow the 
law of a falling body, and to ascertain how far this 
was the case we undertook experiment.” 

The results indicated that, in travelling a little 
more than twice the distance in the 3-in. main 
—which would be necessary in order for a body to 





fall by gravity through the diameter of the pipe— 


practically all of the moisture in the steam main 
would escape through the calorimeter. 

The author concluded that ‘‘ there seems to be no 
possible method of depending solely upon small 
‘throttling calorimeters’ to determine with certainty 
the percentage of moisture in a steam main. By 
using several instruments simultaneously, with the 
orifices of the nipples located at different parts of the 
cross-section of the main, or by making the nipple 
of a single instrument movable, so as to explore the 
interior of the pipe, an approximately correct judg- 
ment may be made regarding the average moisture, 
which will be sufficiently complete for commercial 
purposes. 

‘* By combining a single calorimeter with a sepa- 
rator acting on the whole current in the steam main, 
however, the source of error in the calorimeter may 
be so far eliminated as to make its indications 
reliable. This method is based upon the fact that, 
by using a separator of sufficiently large propor- 
tions to confine the velocity of flow within certain 
limits, the moisture in the steam leaving the sepa- 
rator can be reduced from any probable amount to 
asmall fraction of 1 per cent. For example, in the 
case of the 3-in. Stratton separator, if the velocity 
of flow is not more than 1000 ft. per minute, 
with 27 per cent. of moisture in the steam 
entering the separator, there is practically no 
moisture in the steam which leaves it. If, 
therefore, a small ‘throttling calorimeter’ be 
applied to the steam main at the exit from such 
a separator, the small amount of moisture there, 
and the fact that it will be thoroughly intermingled 
with the steam, make it reasonably certain that its 
indications will be correct for any arrangement of 
nipple, and, by combining these with the deter- 
minations of drip from the separator, the moisture 
in the steam generated by the boiler may be com- 
pletely and reliably determined.” 

The paper concluded with an appendix, giving 
the apparatus used in these experiments, and con- 
tained a serics of Tables showing the results 
ascertained, and describing the method of using 
the apparatus. There was a lively discussion over 
this paper, but Professor Denton is a thoroughly 
equipped mechanical athlete, and can give and take 
with the best. No doubt there were many present 
who enjoyed taking a quiet set-to with him on 
account of old scores; but it is pretty safe to say 
that when he and his lieutenant, Professor Jacobus, 
put out a statement, they are pretty thoroughly 
prepared to defend their positions, and as the 
latter was associated with Professor Denton in 
these experiments, there was little doubt of the 
result. As to the question, ‘‘ What is commer- 
cially dry steam? it was decided that steam 
containing less than 3 per cent. of moisture might 
be so classed ; and it was further stated it would 
be a great boon to engineers and boiler experts to 
do away with determinations of moisture to } per 
cent. or less. In connection with the preceding 
paper there was an account of some experiments on 
calorimeters, presented under the following title, 
‘*Some Experiments on Throttling Calorimeters,” 
by Aug. A. Goubert and E. H. Peabody. The 
paper was accompanied by charts and Tables, and 
its discussion was included with that upon Pro- 
fessor Denton’s paper. Messrs. Goubert and Pea- 
body concluded as follows : 

‘*The adoption by this body of a standard 
method of conducting such tests would seem ad- 
visable, as certainly the results obtained by dif- 
ferent engineers cannot be compared unless the 
methods employed are exactly the same; and the 
determination of the percentage of moisture in 
boiler trials will always be in discredit as long as 
‘ doctors disagree.’” 


CoMPARATIVE TESTS OF STEAM Borers. 


The next paper was entitled, ‘‘ Comparative 
Tests of Steam Boilers with Different Kinds of 
Coal,” by Charles E. Emery. 

The first part of this paper discussed was pre- 
sented at the district meeting of this Society by 
F. W. Dean. 

Dr. Emery said that in this paper Mr. Dean 
criticised the standard code of 1886 on the ground 
that it proposed to compare the efficiency of boilers 
by the actual evaporation per unit of combustible. 
The paper claims that ‘‘ combustible, as well as coal, 
varies in heat value per pound ;” and urgesthat boiler 
trials should be reported on the ‘‘ basis of efficiency,” 
which is defined to be ‘‘ the ratio between the total 
heat which any given coal can generate by com- 





plete combustion, and that part of it which is ab- 
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COURT THEATRE, VIENNA; GENERAL VIEW OF FLIES AND 


CONSTRUCTED BY 


sorbed by the water, and steam heated and gene- 
rated.” He adds: ‘‘ There are two methods of ob- 
taining the heat value of coal; one by burning a 
representative sample in some kind of oxygen 
calorimeter, and the other is to analyse the coal, 
and equate the elements with their heat values.” 
The author pointed out that naturally there would 
be omissions in the original ‘‘ Report on a Standard 
Method of Steam Boiler Trials.” Specifications of 
ordinary machines and structures are improved 
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every year to keep up with the progress of thought 
and experience. On the same principle, additions 
may be desirable to the code of rules for testing 
boilers, but it is not at all evident that they will 
be in the direction indicated above. Conclusions 
drawn by reason from accepted elementary facts 
are not always correct, because the combinations, 
so easily made mentally, involve actually many un- 
known physical conditions. Many such conclusions 
are so evident that they are suggested again and 
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again. For instance, nothing is apparently more 
reasonable than the recommendation in Mr. Dean's 
paper ‘‘to analyse the coal and equate the elements 
with their heat values,” but it was known over 50 
years ago that this method did not give the prac- 
tical value of fuel when applied to the generation 
of steam. 

The author then gave a summary of many re- 
searches made by him as to the evaporative power 
of coals, together with chemical analyses and de- 
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terminations of heat values by means of a calori- 
meter. The results were carefully tabulated, and 
will no doubt prove of great value, for Dr. Emery 
is well known as a careful investigator, and his posi- 
tion in the United States Navy gave him exceptional 
advantages for investigation. The author said that 
the general conclusion to be derived from the 
study of the numerous experiments with coals 
varying considerably in the percentage of volatile 
matter, seems to be that, while the average results 
of evaporative tests with a number of coals from a 
given region may indicate an approximate general 
law, the individual experiments vary so much 
among themselves, or even from the average, that 
they cannot be accurately compared with each 
other either directly or by any fixed law of pro- 
gression, and this will be particularly the case when 
a highly bituminous coal is used in one case and an 
anthracite or semi-bituminous in the other. These 
limitations are particularly emphasised by the fact 
that the results of the tests presented can only be 
compared with those made with customary apparatus 
and customary management. 

Dr. Emery summed up as follows : 

“* Tt is a maxim in making tests of all kinds to 
arrange all the conditions alike, except the parti- 
cular one to be examined. In applying this prin- 
ciple to the matter in hand it becomes evident, in 
view of the varying results obtained with coals of 
similar composition, that if the comparative evapo- 
rative efficiencies of different boilers are to be 
tested with superlative accuracy, it should be with 
the same variety of coal burned in furnaces of like 
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construction under standard conditions. The 
value of improvements in furnaces should not only 
be tried with the same coal, but with the same or 
exactly similar boilers. Tests of the efficiency of 
different coals offer more difficulty, as furnaces of a 
particular form, and boilers of particular propor- 
tions, are not strictly adapted for obtaining the best 
results from all varieties. It would seem, there- 
fore, necessary in comparing different coals to 
make changes of detail suited to each, but the same 
rate of evaporation per square foot of heating sur- 
face should be maintained. If other than ordinary 
details, or boilers of unusual proportions are-used, 
the experiments made with the same would not be 
strictly comparable with tests made of the same 
coal with different details or in boilers of different 
proportions, and this of itself is sufficient to pre- 
vent in general any accurate comparison of boiler 
tests made with different kinds of coal in different 
parts of the country. 

‘* The difficulties in comparing the results of tests 
with steam boilers are very much reduced if such 
tests are made with the better grades of anthracite 
or semi-bituminous coals ordinarily sold in the 
market, as the difference in results between the 
same is, as shown by the elaborate Isherwood ex- 
periments, very small. As clearly pointed out, the 
practical evaporations are not accurately propor- 
tioned to the calorific values shown by calorimeter 
or chemical composition, but they can be compared 
with a fair degree of accuracy by stating the re- 
sults in units of evaporation per pound of combus- 
tible. It does not appear, everything considered, 


that for tests of different boilers with different coals 
of the same general character any other plan will 
give results any more accurate. There will be some 
variations in particular samples of the different 
coals, even of the better grades, which will affect 
the results for comparison with other boilers tested 
with different samples ; but these minor differences 
can only be eliminated by the adoption of the sug- 
gestion that in all standard tests of boilers, where 
great accuracy is required, a particular kind of fuel 
be employed, which, from the experience of engi- 
neers in general, is quite uniform in quality, as 
regularly delivered in the market. A modification 
of this would be to compare the boilers in a given 
location by their relative performances with a fair 
sample of a particular fuel available in that parti- 
cular locality, when a careful comparison of the 
standard fuel adopted in one section with that em- 
ployed in another would enable the performances 
of all boilers in different sections to be compared.”’ 
The author quoted various authorities, and the 
paper as a whole is a valuable contribution to the 
questions involved, and cannot fail to provoke useful 
discuesion. In the present instance the discussion 
was prolonged through the remainder of the even- 
ing and taken up again at the morning session. 
One prominent question still unsettled was, whether 
having tested a boiler, it should be rated by its 
efficiency as compared with the heating value of 
the coal used, or by the method of equivalent 
evaporation from and at 212 deg. Fahr. per pound 
of combustible. The committee on a ‘ Standard 
Code for Boiler Tests,” which is composed of some 
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of the best experts in the Society, have got this the vault facilities of the Treasury Department.” 
problem to solve, and will no doubt be able to This was really an amateur burglar Commission, 


handle the question with great skill and to the | whose lack of professional skill was partly compen- | 


satisfaction of the majority of the members. sated by favourable conditions for nefarious attacks 
on standard types of safes. Another branch of 


Friction oF ScREws. the inquiry related to mob violence as applied to 
“Experiments on the Friction of Screws,” by safes, but this may be dismissed without further 
Albert Kingsbury, was the next paper considered. | reference, as being wholly without interest to this 


The author stated he had made several hundred ex- | country. Mechanical ‘‘ burgling,” as tested by the | 


periments on the friction of metallic screw threads Commission, dealt with (1) drilling or boring ; (2) 
under the conditions of very slow motion, free lubri- | tearing apart plate by plate ; and (3) explosives. The 
cation, and pressures varying from 0 to 14,000 1b. | experiments made under these three heads showed 
per square inch of bearing surface. He sought to with regard to (1) that ‘‘experiments familiar to 
determine the minimum and mean coefficients of | the trade have shown that it is easier to make a 


friction under such conditions. 

‘The tests were made upon a set of square- 
threaded screws and nuts of the following dimen- 
sions : 


Outside diameter of screw ... 5 
Inside diameter of nut 1.278 
1 352 


‘ Mean diameter’ of thread .. 
Pitch of thread : 4 
Depth of nut ... ” = lik (effective) 
‘* This depth of nut makes the area of thread ap- 
proximately one square inch, so that the total axial 
load on the screw is also the pressure per square 
inch on the thread surface. 


‘* The nuts fit the screws very loosely, so that | 


all friction is excluded, except that on the faces of 
the threads directly supporting the load. 
threads were cut carefully in the lathe, an 
been worn to good condition by trials previous to 
those here recorded.” 

The author then described the machine and gave 
a photograph of it. 

His conclusions were, that the following coefficients 
could be used for metallic screws in good condition 
turning at extremely slow speeds under any pressure 
up to 14,0001b. per square inch of bearing surface, 
and freely lubricated before applying the pressure. 


Coeflicicnts of Friction. 
PS Finda Se Se —| 








Lubricant. Minimum, | Maximum. Mean. 
Lard oil os on - .09 25 ll 
Heavy machinery oil 
(mineral) .. a - ll 19 143 
Heavy machinery oil and 
graphite, in equal 
volumes .. a .03 15 .07 


The author did not consider that the tests prove 
that any one of the metals used develops less 


The | ae : 
d had | better method of attack than drilling. A single un- 


| interrupted night’s work sometimes gives entrance 


| the use of glazier’s putty the crack was sealed on 
-| the face of the door and the safe from about the 





larger hole than asmaller one, and your Commission 
has seen the best modern work of this kind (i.e., 
| laminated work) thus penetrated at the rate of 1 in. 
'an hour... . In experiments exhibited to the 
| Commission the alternate use of the drill and the 
blowpipe on walls over 3 in. in thickness of alternate 
steel and iron, the steel of tool quality and well 
hardened, enabled the attacking party to penetrate 
at the rate of a little less than 1 in. an hour for the 
whole thickness, and above 1 in. an hour for the 
greater part; the hole thus made being large 
enough to pass the arm of the workman.” With 
regard to (2) tearing a safe apart plate by plate, 
the Commission state that ‘‘ once the outer casing 
is cut through along any convenient line of separa- 
tion, the wedging off sheet after sheet is found a 


into the heaviest of safes. Your Commission have 
seen a large and well-built safe thus practically 
destroyed by four hours’ steady work, using no 
other tools than a heavy sledge, cold chisels, and 
the wedge.” But the foregoing are coarse and 
crude methods of breaking into safes in America. 
‘‘The use of explosives by burglars in attacking 
safes constructed on the usual and standard systems 
has become so common that it is attracting the 
serious attention of bankers.” Here is the Com- 
mission’s recipe for the use of explosives (3): ‘‘ By 


middle of its height down to the bottom, and for a 
third of the length of the crack along the bottom 
of the door; nitro-glycerine was poured into the 
crack until 3 oz. had entered, and it had begun to drip 
from the lower side of the door. It was then fired. 
The result was the complete destruction of the 
lower part of the door, the serious injury of the 





friction than any of the others, under the methods 
of testing employed. Nor did he believe that the | 
method of testing employed is the best possible ; a | 
number of cast-iron nuts and screws tested by | 
themselves, and a number of steel nuts and screws 
similarly tested, might give results showing less 
variation than is evident in the records given 
above, and hence more definitely comparable with 
each other. 

The paper was hailed as a valuable contribution 
to a subject on which there has been little published. 
The author made a supplementary statement to the 
effect that 15 per cent. would be an average power | 
used in driving a screw, this being the maximum 
coefticient given with oil and graphite lubrication, 
but that 30 per cent. should be used for determin- 
ing strength of parts of the mechanism, since the 
screw might be imperfectly lubricated. But if a 
screw was designed which would overhaul or run 
backwards under any load, a coeflicient as low as 
7 or 8 per cent. would answer. 

The question of lubricants naturally came up 
in the discussion, and there was a variety of 
opinion exhibited. It was held that under very 
heavy pressures graphite with oil was satisfactory, 
but for continuous regular lubrication of shafts it | 
was not advisable, since it wasimpossible to perma- | 
nently suspend it in oil, and when temporarily saus- 
pended its viscosity was an objection. 


(To be continuec’.) 





BURGLAR-PROOF SAFES. 

Tuer arts of making safes, and of breaking into 
them, appear, in the United States, at all events, 
to have advanced together, till both have reached 
a high stage of development. The latter industry | 
had, indeed, become so important, that in Sep- 
tember, 1890, an Act of Congress was passed ‘‘to 
enable the Secretary of the Treasury to appoint a 
Commission of scientific or mechanical experts, to 
report on the best methods of safe and vault con- | 
struction, with a view of renewing or improving | 











| 3} in. thick, made up of six plates, the outer of 


whole upper portion, and such general disruption 
that the entrance of the safe by the use of the 
jemmy was made easy . . . the sound of the ex- 
plosion was not very startling,” &c. 

The Commission found only one type of safe 
completely resistant to all kinds of attacks ; this 
was the Corliss, which we propose to describe in 
some detail later. Before doing so, however, it 
may be interesting to give an example of the method 
of the attack on safes by explosives, which ‘‘ has 
become so common” in the United States. The rob- 
bery of the Coldwater National Bank, when 40001. in 
cash, and double that amount in bonds, were stolen, 
will serve our purpose excellently, although it is 
not so modern an illustration as might be selected. 

On the afternoon of March 2, 1892, the safe and 
vault of the bank were closed as usual ; the next 
morning, at the hour of opening, it was found that 
the vault had been broken open, the safe wrecked, 
and the contents abstracted. There was no doubt 
as to the high character of the safe ; it was, more- 
over, furnished with various security devices, in- 
cluding an automatic time-lock attachment, which, it 
was claimed, made the:safe proof against successful 
attack by explosives. The safe was 3 ft. high, 
2 ft. 3 in. wide, and 2 ft. deep; the walls were 


which was 1 in. thick, of welded steel and iron ; the 
other five plates were 4 in. alternately of steel and 
iron. The door was of similar construction, and 


larger charge could be poured in, and a sezond 
| explosion effected. Of course, as a preliminary, 
the crack between the door and the side had been 
closed with putty. It was estimated that about 
1 oz. of explosive had been used. This second ex- 
plosion determined the fate of the safe: some of 
the plates were shattered and the joints opened, 
while, curiously enough, the much-vaunted time- 
|lock attachment was so deranged by the first 
small explosion as to be quite useless. The 
rupture being sufficient for the introduction of 
levers, the outer door was forced open without much 
difficulty, leaving the inner chest to be attacked. 
Similar tactics were adopted with this, nitro-glyce- 
rine being poured into the top left-hand corner, 
and it appeared that 3 oz. or 4 oz. were introduced, 
enough to allow a good deal to overflow, and by explo- 
sion assist in the disruption. The wreckage resulting 
from this series of explosions was very complete. 
The upper left-hand portion of the chest door jamb 
was bent up and the outside plate cracked through; 
the entire bottom of the chest, as well as that of 
the safe, was blown out, and the left half of the 
lower jamb of the safe was blown away. The last 
explosion lifted the safe bodily from its seat, and a 
hole about 1 ft. square and 8 in. deep was made in 
the floor. What appears remarkable is that no 
one was alarmed by the noise, which must have 
been very slight ; the bank is situated in one of the 
busiest quarters of the town, but no one heard any- 
thing unusual, although some believed they could re- 
member hearing certain muffled noises, which did 
not seem of any significance. There is no reason to 
doubt the testimony as to the excellent quality of 
the safe, and as to the skill of the burglars there 
can be no two opinions. 

The experiments carried out by the Government 
Commission confirmed in a remarkable manner the 
facility with which safes can be opened with the 
use of explosives ; the experiments made by them 
were on at least two ‘‘remarkably well made 
safes” —the names of the manufacturers are, of 
course, withheld. In the first instance 3 oz. of 
nitro-glycerine were inserted into the crack and 
fired, to the complete destruction of the lower 
part of the door, without producing any very 
startling noise. In the second case, which was to 
illustrate the result that might be expected from 
mob violence, 94 lb. of dynamite were employed, 
comparative silence in operation being of no im- 
portance. By this explosion a hole was driven 
through the wall of the safe large enough to admit 
the hand. In the first experiment the time occu- 
pied was seven minutes: in thesecond and more 
disruptive experiment, the time was eight minutes. 
We are far from suggesting that American-made 
safes are equal to those manufactured in this 
country, or that English burglars are so eflicient as 
their brother professionals in the United States ; 
still itis worth bearing in mind that the values to 
be protected there are quite as important as they are 
in this country, and that the experiments of the 
Commission are of high interest to ourselves. 
There is no doubtful expression of opinion in the 
conclusions on the subject : ‘‘In the judgment of 
this Commission, no one of the standard construc- 
tions now in the market and recognised now as 
standard can be asserted to be absolutely burglar- 
proof. Given ample time, and any one of 
them can be penetrated by the drill, blown 
open by high explosives, or torn to pieces by 
stripping off by peeling their laminated sides 
plate by plate, until the interior is reached.” 
Having thus sweepingly condemned all the standard 
types of safes made with laminated plates, the Com- 
mission turned their attention to another form of 
construction, and the results of their further experi- 
ments led them to report that in this form at least 
safety could be found, and the most hardy and 
skilful burglar hopelessly baffled. If the Commis- 
sion had not been so august a body, and if the in- 
ventor of the safe that defied their efforts did not 








within, at the bottom, was a burglar-proof chest, 


possess so high a reputation, we should, perhaps, 














with door and sides 2} in. thick, composed of }-in. | have hesitated in accepting all that has been said in 
steel and iron plates alternating. The outer bolt- favour of the system. But the name of Mr. Corliss 
ing mechanism consisted of ten bolts, 1} in. in| is a sufficient guarantee that the system bearing his 
diameter, actuated by a dynamite-proof auto-| name is of exceptional merit, while at the same 
matic time-lock ; the inner chest was secured time it has withstood the test of some years of ex- 
by bolts and a combination lock. The safe was! perience. In fact, the early forms of the Corliss 
broken into by a series of explosions with nitro-| safe date back for a good many years, and the 
glycerine. At first a very minute charge was intro-' recent report of the American Safe Commission 
duced into the upper corner of the joint between has brought it into prominent notice in its most 
the door and the safe wall ; this apparently had the improved types. > . 

effect of widening the crack, and destroying the! The Corliss system suggests an entire revolution 
rubber packing of the joint, so that a somewhat in burglar-proof safe construction. Before describing 
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it we may take an example of the American standard 
type of construction which is illustrated by Figs. 
8 to 10, page 212. This is a section showing the 
method of construction when the plates forming 
the walls are bolted together by a large number 
of small screws. In this section A, B, D, F, and 
H are plates of wrought iron } in. thick; C, E,G 
are each made up of five alternate plates of iron 
and steel welded together into a total thickness of 
kin. ; I is a bolt frame; J is one of the conical 
bolts holding the bolt frame ; and K is one of the 
door bolts. Fig. 10 is a section showing the manner 
of fastening the plates together at the corners, and 
to the angle-iron frame. 

The principle of constructing the Corliss safe is 
wholly different, as will be seen from an inspection 
of the various Figs. 1 to 7. From the general 
view, Fig. 1, it will be seen that the safe is almost 
spherical in form, and that it consists of a heavy 
outer shell, within which is a second shell, that can 
be turned around into the open or closed position ; 
the perspective view shows the former. As will be 
seen from the sections, both of these shells are of 
considerable thickness, and they are made of the 
most resistant metal that can be obtained. The 
inner shell turns upon vertical trunnions, and the 
somewhat limited receptive portion of the safe 
is made of light material, and arranged to receive 
drawers, &c. The illustrations are of a 36-in. 
safe, and it will be noticed that the diameter of 
the opening is 32 in.; the outside diameter of 
the outer shell is about 50 in., and that of the 
inside is 36 in. ; the thickness of the metal varies at 
different points, the minimum being 4} in. and the 
maximum 7in. Only three pieces are used in the con- 
struction of the actual safe ; these are the outer shell 
A, the ecrewed block B, and the inner shell C. 
They are all made of hard charcoal iron, cast in 
iron moulds, so that a chill 1} in. deep is obtained ; 
a heavy enlaced structure of flat iron and steel bars 
is placed in the moulds, and the metal cast around 
it. It will be seen by the various sections that the 
piece A is practically hemispherical ; that B is a 
heavy circular ring, and that D is a circular dished 
casting fitting inside C. The ring B is screwed to 
A, and it may be mentioned in passing that the 
cutting of such a thread some 36 in. in diameter is 
a remarkable piece cf work. The two faces of the 
joint are faced up quite true, and the joint is com- 
pleted by a packing ring, as shown. It will be 
noticed that the inner face of the ring B is provided 
with a groove and three seats, which are ground 
quite true to fit corresponding steps around C. 
The stepsand seats are accurately fitted, so thatwhen 
the safe is closed, as in Figs. 2 and 5, there are no 
spaces between the separate parts, and the introduc- 
tion of nitro-glycerineisimpossible. Fig. 2 isa section 
showing the complete arrangement. In this figure 
it will be seen that a steel ring J (Fig. 3) fits into 
the groove formed round the inside of the block B 
and the outside of the shell C ; it can also be seen 
that two recesses are cut in the screwed part of the 
block to form bearings for the trunnions attached 
to the curved bar D. It is evident that when the 
various parts occupy the position shown on the 
section that it is impossible to move the shell OC, 
which is held fast by the steel ring and the steps. 
Attached to the inside of the shell C is the lock- 
plate EK, at the top of which is a cylinder F fitting 
in an opening formed in the bracket D; within 
this cylinder is a deep nut G fastened to D by 
screws passing through slotted holes in F. In 
the nut works the screwed end of the spindle 
H, which extends with an enlarged size through 
the shell ; on the outer face it is provided with a 
wrench seating. By turning the spindle with 
a wrench, the shell C is gradually drawn inwards 
for about 1 in. (assuming the steel ring J is with- 
drawn), and it becomes clear of the steps on the 
block B, so that it can be swung round on the 
trunnion, and the receptive portion of the safe 
brought to the front. The positions of the various 
parts are as shown in Fig. 2, prior to the safe being 
opened. The locking mechanism of the safe should 
now be considered. The most important part of 
this is the ring J, shown separately by Figs. 6 and 
‘, Which show that it is cut at four points, and can 
be expanded and contracted, so as to fall entirely 
into the groove of the shell C, or rise partially into 
the groove of the block B. This is performed by 
means of the spindle I, that, when turned by a 
Wrench, operates through gearing the system of 
levers seen in the open and closed positions in Figs 
6 and7. Any of the first-class locks can be applied 
to the Corliss safe ; their function is to set free the 





bolting mechanism seen in Fig. 3. It consists of a 
central spindle on which a bevel wheel is mounted 
inside the lock-plate, and which actuates through 
worm gearing the bolt mechanism, part of which 
is shown on a larger scale in Fig. 11, which 
illustrates the upper of the two spindles H and I. 
The screwed part of the spindle has attached to it 
the collar K in which a bolt seating is cut, in such 
a position that when the safe is closed, it is opposite 
an opening in the cylinder E. The bolts—there is 
a similar arrangement for each spindle—can be 
raised or withdrawn by turning the small central 
spindle as soon as the latter is set free by the lock, 
and the safe can only be opened if the secret of 
this is known. Otherwise the only effect of violence 
would be to twist off the end of. the wrench, which 
is the weakest part of the spindles. 

As we have already said, this safe, which was the 
only one in which the Congress Commission ex- 
pressed confidence, was first made, in a less com- 
plete form, a number of years ago, but it has 
been developed and improved. We believe it is 
the intention of Mr. Corliss shortly to introduce 
these safes into England, and it will be interesting 
to learn if they prove as irresistible here as they 
have done in the United States. 





THE BRADFORD TECHNIOAL 
COLLEGE. 
(Continued from page 145.) 

THE question of providing a testing laboratory 
for the engineering department of the Bradford 
Technical College occupied the attention of the 
council several years ago, and although the late 
Mr. George Hedgson, J.P., formerly chairman of 





November last. Although not abundantly large, 
it has, by well-considered arrangement, been made 
to answer the intended purpose in a very efficient 
manner, but its somewhat inaccessible position in 
the very centre of the building, and the impossibility 
of forming a basement storey below it, had to be 
taken into account, as well as its size, in forming a 
decision as to the type of machine to be adopted. 
The result of a careful investigation of the relative 
merits of the various machines was altogether in 
favour of Mr. Wicksteed’s vertical single-lever 
arrangement, and an order was placed with Messrs. 
J. Buckton and Co., Limited, of Leeds, for a 100- 
ton machine, similar in its general construction to 
those already made by the same firm for other 
technical institutions, but embodying several im- 
provements and additions which we now propose 
to illustrate. Although a great deal has recently 
been heard of other newer machines, it has been 
found that this, more than any other, best answers 
the requirements formulated by Mr. G. F. Char- 
nock, the head of the department, especially in 
point of absence of complication, non-liability to 
get out of order, and the ease and certainty with 
which the accuracy of its indications may from time 
to time be verified. 

The general arrangement of the testing labora- 
tory is shown in the two views, Figs. 8 and 9, on 
page 213, from which it will be seen that the details 
and accessories have been worked out with great 
completeness to afford every convenience in work- 
ing, and at the same time care has been taken, 
both in the design of the machine itself and in 
fixing its position in the room, to insure that as 
large a number of persons as possible may view 





the test at the same time. 
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the department, genercusly gave a large contribu- 
tion towards the cost, a great difficulty stood in 
the way, inasmuch as no suitable room could be 
found in which a testing machine might be installed, 
on account of the crowded state of the college 
building. A new storey was at length added to 
one wing of the building, and to this were removed 
several class-rooms formerly on the ground floor, 
the alteration enabling a much-needed extension of 
the engineering lecture-room to be made, and also 
providing space for the new testing laboratory, 





which was opened by Professor Kennedy in 

















A very handy arrangement of smal overhead 
traveller A, constructed in the department, with all 
movements worked by hand chains, and fitted with 
a special 2-ton pulley block B of Morris and 
Bastert’s make, enables large specimens (as, for 
instance, the rolled steel joist 18 in. by 7in. by 
11 ft. long shown in position in Fig. 9) to be re- 
ceived at either of the entrance doors C, and con- 
ducted into place. It also serves for lifting inand 
out of the machine, the deflection girder D, on which 
bending specimens are tested, and it is available 
in case it is desired to lift off the poise weight E 
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THE CORLISS BURGLAR-PROOF SAFE 


(For Description, see Page 210.) 
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|frame filled in with boarding. The foundation for 
| the accumulator consists of a stone 6 ft. by 6 ft. by 
2 ft., weighing about 57 tons. The accumulator 
is supplied by an automatic belt-driven pump L, 
: : : supported upon a frame which also forms the 
from the main lever F of the machine for verifica- | meter of 4} in., is loaded to a pressure of 3000 Ib. | tank from which the supply is drawn. The pump 
tion, a |per square inch, from a crosshead I fixed at its is arranged on the well-known differential prin- 

The Wicksteed machine is usually worked froma | upper extremity being suspended by means of four | ciple, to give a continuous delivery during both 
screw pump or compressor, but we consider that in| rods a load of about 24 tons of cast-iron slabs I' strokes, although single-acting. In this case, 
the present case several distinct advantages are | 18 in. by 9 in. by 2? in. bonded together in courses however, there are two plungers, each working 
secured by the employment of an accumulator. | round a square opening left in the centre for the cy-| in its own barrel, one above and the other below 
This is shown at G, and the ram H, having a dia-|linder K. The whole is neatly cased in with a wooden the crank, from which motion is imparted by means 
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until the lever is in equilibrium, and at this point 
the zero of the scale must be taken. Hence the 
poise when at zero on the negative end of the lever 
is balancing weight of equal moment on the positive 
end, and as it travels towards the fulcrum, the 
effect is to deliver back again to the long arm the 
weight previously balanced. Therefore the actual 
weight used for measuring the stress is really double 
the weight of the poise, viz., 3 tons, or the virtual 
long arm is half the length of the scale, giving a 
leverage ratio of only 33.3 to 1. This great weight 
and low velocity ratio is highly favourable to rapid 
and accurate testing, because it minimises the un- 
recorded effects of inertia due to vertical oscilla- 
tions of the lever, and at the same time gives the 
advantage of a large scale reading, and a compara- 
tively light travelling poise. 

The poise-weight is mounted on four rollers, 
which run on rails cast on the sides of the lever, 
and it is moved by a quick-threaded screw o, which 
is rotated by spurwheels (seen in the end view, 
Fig. 9) from a shaft fitted with Hooke’s joint to 
allow of the motion of the lever, in connection 
with reversing gear p driven by open and crossed 
belts from the countershaft q. A handwheel + is 
also provided for very slow motion or fine adjust- 
ment, and this, together with the reversing handle s, 
and hydraulic valves b and c, are all placed within 
easy reach of the operator, who, without moving 
from his place, has the specimen in full sight, and 
can easily observe the movement of the lever. 

The rods i, when not in use, are placed in the 
rack z, and in suitable positions in the room are 
fixed a cabinet for dies and fittings a', a pigeon- 
hole rack for specimens b!, and a vice-bench c!, 

The arrangement for beam testing possesses some 
novel features in the ‘‘non-indenting” presser 
foo: X, and supports w (Fig. 9). The machine is 
also fitted with an exceptionally powerful torsion 
gear shown at w (Fig 8), as well as an autographic 
recorder y for tests in either tension, compression, 
bending, or torsion. These we propose to describe 
separately, 

(Zo be continued.) 





BARRY DOCKS. 
(Continued from page 151.) 


ConTINUING our illustrations of the Barry Dock 
works, we give on page 216 two engravings which 
afford a good idea of the great depth of the new 
entrance lock from the Bristol Channel, of which 
we gave detail drawings in our issue of January 
31. From the invert to the quay level is 593 ft., 
a depth which is rendered necessary not so much 
by the draught of ships as by the range of tide, 
which is in the case of spring tides over 36 ft. The 
special idea of the new lock was to get in vessels at 
the lowest stage of the tide, when there is 16.60 ft., 
which, with the rise of tide, makes a depth of 
52) ft., and at high tide the water surface is only 
7 ft. from the quay level. Fig. 40 shows the lock 
in process of construction, and Fig. 41 one-half 
of a gate. There are three pairs of gates as 
already fully described, the object being to so 
divide the lock that all but the largest of vessels 
may be passed through without the waste of water 
necessary to fill the whole lock. 

Kach pair of gates, when closed, is protected from 
approaching ships on both inner and outer side 
by stud link fender chains, and Figs. 42 to 47, on 
page 216, illustrate the method of taking up the 
thrust of the ship gradual’y, as well as the arrange- 
ment for lowering the chain to the bottom of the 
lock for the passage of ships. In cast-iron boxes 
sunk below the surface of the quay there is fitted 
on the west side, that to the right of Figs. 42 and 
43, an ordinary hydraulic winding engine, from the 
drum of which the chain passes round a sheave, 
and thence through a cast-steel chain stopper, the 
upper jaw of which is raised or lowered by a lever 
in order to allow or prevent the chain paying out. 
In the latter case the chain strevches right across the 
lock with only a slight sag, as shown on Fig. 42. 
The chain is carried through a cast-iron hawsepipa, 
as shown on the left side of Figs. 42 and 43, to the 
relieving gear, which again is shown in detail on 
Figs. 44 and 45. This latter consists of a fixed 
drum, above which is a smaller cylinder free to 
move vertically. Between them the link chain is 
passed. Over each end of the cylinder is a volute 
spring so adjusted as to exert together a force of 
about 40 tons, and thus the link chain can only 
s'acken out gradually when a ship moves against it; 
each link successively slipping and by stages stopping 


the ship. The chain is wound round the fixed 
drum three times ; there is then a length of slack, 
varying from 30 ft. to 13 ft., next a further turn of 
the chain once round the drum, and, finally, a 
length of slack varying from 7 ft. to 15 ft., the end 
being fastened into the masonry of the pit. Thus 
there is, in addition to the 40-ton force, the friction 
of three turns of the chain round the drum. 

When it is necessary for a ship to pass into or 
out of the lock, the chain is lowered. The upper 
jaw of the stopper on the west side is raised by 
a lever, and the chain is thus free to pay out, 
passing from the winding engine round the down- 
haul sheave illustrated in detail by Figs. 46 and 47. 
By gravity it falls to the bottom of the lock, but 
to assist it and partly to guide it into the groove, 
4 ft. by 1 ft. Gin. deep, provided on the side wails 
and invert, there is in a pit in the east wall an 
hydraulic jigger ram and sheaves with a -in. chain, 
which hauls the stud-link cable into this recess 
(Fig. 42). The winding engine serves to haul it 
back into position across the lock. The chain gear 
was supplied by Messrs. Brown, Lenox, and Co., 
Pontypridd. 

At neap tides, if the lock be frequently used, it 
may be necessary to replace some of the water 
taken from the dock for the purpose of lockage. 
This will be done by means of the pumping machi- 
nery at the large graving dock adjoining. These 
pumps not only empty the graving dock when re- 
quired, but by means of a culvert communicating 
with the sea, can pump directly from the sea into 
the large dock northward of the graving dock. 
There are three 33-in. horizontal high-pressure cen- 
trifugal pumps and three Lancashire boilers, one 
auxiliary Cornish boiler, feed pumps, condenser, 
circulating pumps, air pumps, sluice valves, &c. 
The main pumping engines have discs 54 ft. in dia- 
meter, 18-in. steam cylinders of 16 in. stroke ; and 
they are furnished with variable expansion gear 
and steam stop valves. Each pump can make 160 
revolutions per minute, discharging 17,000 gallons 
of water per minute, or about 1,000,000 gallons per 
hour. Two drainage pumping engines in addition 
can each deliver about 2500 gallons per minute. 
On a three hours’ trial the three engines exhausting 
into the atmosphere pumped 10,000,000 gallons of 
water into the dock, against a head of 22 ft. Even 
if the whole of the lock, instead of one compart- 
ment of it, were used to float through a ship, the 
water used could be replaced in the large dock in 
a very short time, depending, of course, on the 
difference of level between the lock and the dock. 


THe Wipr EntRANCE TO THE Docks. 
Oa the two-page plate (Figs. 48 to 54) we illustrate 
the original passage and basin into the docks, the 
position of which is shown on Fig. 55, page 215. 
Che basin is 7 acres in extent, and is constructed 
for use as a lock. It is 500 ft. wide and 600 ft. long. 
The entrance is 80 ft. wide, which is considerably 
greater than in the case of the new lock, but, as will 
be seen by comparison between the dimensions 
given on the section of the deep lock on page 216 
(Fig. 42) and that of the passage (Fig. 48 and 49), 
it does not afford the same depth of water, for at 
low water of spring tide there is only 1 ft. 6 in. of 
water, and at high water 37.7 ft., as against 52.7 ft. 
The depth at centre of sill in both cases is 3 ft. 
move. The sections given show the construction, 
and to prevent confusion it may be stated that the 
entrance is that from the Bristol Channel to the 
basin, and the passage communicates from the 
basin to the dock. Fig. 54 is the plan of the 
passage. The foundations of the entrance and 
passage walls rest on magnesian limestone and 
soft marl. Under the sill, at the basin end of the 
entrance, is a wall of 3 to 1 fine Portland cement 
concrete, faced with brickwork in cement mortar, 
to prevent the passage of water through the beds 
and fissures of the surrounding limestone and 
marl, Springs of salt water were met with, in 
which pipes were inserted, and carried to such a 
height that the water did not overflow. They were 
then filled with cement grout, and, after the cement 
had set, the projecting portion of the pipe was cut 
off. The inverts are of brickwork in cement mortar, 
the upper two rings being blue bricks. Under the 
inverts, 3 to 1 Portland cement concrete was laid ; 
elsewhere the concrete is 6to 1. The pointing sills 
are inverted, and straight on plan, and are of granite 
ashlar, from Cornwall. The hollow quoins and heel- 
post stones are also granite ashlar (Figs. 48 and 51). 
They are constructed with mountain limestone and 





faced with hard red sandstone. 





The walls of the basin proper are founded on 
rock, benched to receive them ; they are built of 
large blocks of mountain limestone, faced with hard 
red sandstone, squared, but not in courses. They 
are 50 ft. in height, and, like the entrance walls, 
have a vertical face, but with a curved batter at 
the base. They are generally 7 ft. thick at the top, 
and 17 ft. where they begin to curve. The top of 
the granite coping is 6? ft. above high water of 
spring tides. The space between the toe and the 
excavation in front is filled with 9 to 1 cement 
concrete. 

On the west side of the entrance is a culvert 
having a minimum width of 10 ft., with a pair of 
greenheart sluices, which are raised and lowered by 
direct-acting hydraulic cylinders and pistons. Cul- 
verts, of 8 ft. diameter, on the west side of the 
passage from the basin to the dock, serve to draw 
down rapidly the water when the flow through the 
gate sluices becomes slow from the decreasing head. 
As the middle of the sills is lower than the bottom 
of the basin, a channel has been made along the 
basin, between the entrance and passage, 1 ft. 
deeper than the lowest part of the sills, so that 
vessels which can pass over the sills can pass 
through the basin. 

The dock gates for the passage from the basin to 
the dock are shown on Fig. 54. Those for the en- 
trance to the basin and those for the passage thence 
to the dock are similar in every respect. The rams 
for opening and closing, however, are in different 
positions for the passage, being nearer the heel-pcst 
and the top of the gates at the entrance gates. In 
the latter case more power is required, owing to the 
| gates being next the sea with its wash. The gates 
‘have a span of 80 ft., the rise being 20 fc. In 
|general arrangement they are not dissimilar to 
| those illustrated in detail on the two-page plate with 
our issue of January 31. Atthe mitre-post they are 
48 ft. 10 in. deep, and at the heel-post 42 ft. 1 in. 
Each gate has 15 water-tight compartments, there 
being 12 decks, five of which are water-tight, with 
several vertical bulkheads. The greatest width 
is 8 ft., and the length along the centre line of each 
gate 50 ft. Above the fifth deck from the top, the 
back of the gate is left open, and immediately 
below the fifth deck are the air chambers, access to 
which is by a shaft leading from the top deck. They 
are drained by a pipe to the bottom of the gate, 
whence the water can be pumped. In each leaf 
there are six sluices, having a combined area of 100 
equare feet, worked by direct-acting hydraulic 
cylinders and pistons. ‘The heel-posts, sills, and 
mitre-posts are of greenheart, the heel-posts havin x 
aradius of 15 in. The heel-post rests on a cast- 
steel hemispherical pivot, with a cupped saddle, 
sufficient play being allowed to admit of the gate 
being thrown out slightly from the hollow quoins 
by relieving gear, to prevent the wearing of the 
heel-posts and hollow quoins when the gate is 
opened and closed. Oil pipes are brought up to 
the top of the masonry of the gate recess, and a 
force pump is attached to supply the oil for lubricat- 
ing the pivot and relieving gear. 

The top anchorage, as shown on Fig. 54, consists 
of a circular collar, with a bush round an octagonal 
pin, fixed to the top of the heel-posts, sufficient 
| play being allowed between the sides of the pin and 
| the bush to admit of the free adjustment of the 
| gates against the hollow quoins. The strain on 
the top pivot is taken by two strong wrought-iron 
| ties, anchored to wrought-iron girders built into 
|the masonry at the back. Forged.-steel rollers are 
| fitted to the gates, carried in a frame having a bear- 
ing under the gates, and supported behind by a 
spear, terminating with a screw for adjustment. 
| The roller paths, constructed of wrought-iron plates 
|on edge, with a steel face on the top, have a radius 
of 43 ft. The rollers are provided with scrapers 
fitted close down to the roller paths. 

Each leaf contains about 186 tons of wrought 
iron, 22 tons of cast iron and steel, and 1400 cubic 
|feet of timber. Each gate was erected near the 
position it had to occupy. To prevent the gates 
| from floating, a cast-steel holding-down bracket is 
fastened at the top of each heel-post. The protec- 
tion of the entrance gate is similar to that described 
for those of the deep lock. 

The gate machinery differs in detail from that de- 
| scribed in the previous article, and constructed for 
the deep lock. The hydraulic cylinder oscillates, trun- 
nions being cast on the cylinders projecting above 
and below. These cylinders pivot in the saddle bear- 
ings, which also have trunnions on their sides, and 
they, in turn, pivot in bearings fixed to the side walls 
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of the ram chamber, as shown on the dotted lines on 
Fig. 54. The cylinder has a piston 2 ft. 53 in. in 
diameter, and a 1}-ft. ram, with a stroke of 25? ft., 
attached to the gate. The cast-steel cylinder is 
made in three parts, and is tested to withstand a 
pressure of 3000 Ib. on the square inch. The 
ram is of iron, cast vertically in one length, and is 
firmly guided and fixed to the gate by a forged 
steel crosshead and coupling-pin. In the passage 
gates the ram is attached to a radius arm near the 
top, with a slide against the back of the gate, the 
other end of the arm working on a pin in the hold- 
ing-down bracket over the top of the heel-post. As 
the power required is less, the diameter of the piston 
is only 2 ft. 14 in., and that of the ram 1} ft., with 
a stroke of 16 ft. 7 in. The cylinder for the passage 
gate-machine is of iron, cast in one length, and 
tested to a pressure of 2400 lb. per squareinch. If 
we mistake not, Mr. Barry was the first to adopt 
direct-acting hydraulic rams for opening and closing 
lock gates. The plan, Fig. 54, shows block and 
tackle which may be put in position and used for 





with the entrance basin and deep lock from the 
Bristol Channel (Fig. 55). The contract for this 
extensive work was let to Messrs. Price and Wills 
in the summer of 1894, and work was started in 
August. The contractors are represented by Mr. 
Robert Hollowday, while the work is being carried 
out under the charge of Mr, R. C. H. Davison as 
the resident engineer for Mr. Wolfe Barry. 

Of this new dock, with the junction cut, we 
give illustrations on the two-page plate accom- 
panying this issue. As shown on the plan an- 
nexed (Fig. 55), the junction cut is about 
1100 ft. long, and the depth of water at ordi- 
nary neap tide is 29.30 ft., and at spring tide 
37.70 ft. The width of the cut is 170 ft. at the 
entrance, but narrows to 80 ft., and a chamber for 
a rolling caisson is being constructed in masonry ; 
but to this and to the construction of the cut we 
shall refer later. The dock proper has an area of 
20 acres, and at its extreme eastern end there is a 
timber pond with 5.30 ft. of water at neap tide. It 
extends to 4 acres; but, as suggested by the dotted 
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Fic. 55. Pran or tHe New East Dock at Barry, witH ENTRANCE. 


opening and closing the gate in the event of the 
machinery not being available from any cause. 

As shown by tHe plan (Fig. 54), the passage is 
spanned by a roller bridge for railway and foot 
traflic, and it is moved by hydraulic power. The 
main girders are 1543 ft. in length, 9} ft. in depth, 
with a flange width of 2 ft., and they span an open- 
ing of 83 ft. between the bearings. The bridge is 
carried on 24-ft. steel rollers, a pair close together, 
tandem fashion, being fitted under each main girder ; 
and they travel on level steel roller paths, borne 
by girders. Two 6-ft. trailing wheels, at the tail 
end, run on bridge rails outside the main girders, 
and carry a weight just sufficient to overbalance 
the front part of the bridge. On one side of the 
bridge, the treads of the wheels are grooved ; those 
of the rolling carriage fit a projection on the roller 
path, and that of the trailing wheel fits the bridge 
rail. On the opposite side the wheels have flat 
treads, 

The bridge is moved by a three-cylinder hydraulic 
engine, placed underneath. When it is started for- 
ward, the front end stands slightly elevated, the 
rails of the trailing wheels being at a slightly lower 
level for this purpose; but after the bridge has 
travelled forward 25} ft., the trailing wheels ascend 
a gradient of 1 in 60 for 75 ft. This lowers the 
front part of the bridge, and brings it level. The 
rolling carriage is then over a table, under which 
is a large hydraulic cylinder, which pushes out two 
pairs of rollers, on each side, up inclined planes, 
and by this means the bridge is lowered or raised. 
There are two hydraulic buffers at each end to pre- 
vent the bridge overrunning in either direction. 


THe New East Dock. 


A new dock is now in process of construction to 
the east of the existing harbour, with a junction 
cut connecting with the original dock, and by it 








lines, it is intended shortly to considerably extend 
the dock, making a timber pond further east. The 
dock proper is about 1600 ft. long, and about 500 ft. 
mean width, the depth of water being the same as 
in the junction cut. The western side will have a 
pitched slope, and for the present four coal-tipping 
towers are to be constructed, while on the other 
sides a vertical wall is being built. 

Almost the entire area of the dock has been re- 
claimed from the foreshore. On the site seaward 
from the Barry Dock station there was formerly a 
timber pond of 24 acres, and through this the new 
railway approaches to the new coal-tipping towers 
of the East Dock are being constructed, while the 
area of the dock proper was covered by the tides. 
The first operation in the dock works was the ex- 
cavation of a mound at Warren Tump, away to the 
east of the site, and the material was used in form- 
ing a dam along the foreshore to close in the entire 
area of the dock. This dam, of course, extended 
to the entrance basin. The line of this bank, 
mostly of marl, is shown by the railway curving 
outside the dock on Fig. 55. This dam, started in 
August, 1894, was completed in November of the 
same year. Meanwhile, pumps were set to work 
at the Warren Tump, and subsequently addi- 
tional pumps were placed in a sump sunk at 
the south end, close to the new dam, to a 
depth of 5 ft. below the dock bottom. Here 
a 12-in. centrifugal pump was fixed and worked 
with a 25 horse-power,portable engine. Excava- 
tion in the dock proper was then commenced first 
by manual labour to remove the top layer of 8 ft. 
An inclined road was laid at the north end with 
a gradient of 1 in 34, and the spoil meanwhile 
being removed was used in the widening of the 
east dam to admit of railway sidings and spoil 
tipping banks. Handcart roads at an inclination of 
1 in 3 were next constructed, and were worked by 


steam winches. There were three on the east side 
and four on the west. An incline at the south end 
with a gradient of 1 in 10 was worked by a 30 horse- 
power portable engine with drum and wire rope. 

Two of Ruston and Proctor’s steam excavators 
were then started at the north end and worked 
southwards. At this time the main sump for 
draining the whole of the excavation was at 
the south end, outside the area being excavated. 
It was sunk to a depth of 70 ft., being 14 ft. 
below the dock bottom, and headings from the 
sump were driven through the marl into the 
excavated area. The water was thus drained 
through without interfering with the work of ex- 
cavating, and was raised by a 15-in. rocker pump 
and a 12-in. centrifugal pump. The former was 
driven by a 40 horse-power horizontal engine, and 
the latter by a 25 horse-power portable engine. Each 
pump lifted 1000 gallons per minute. 

The south end of the dock near to the caisson 
chamber at the entrance cut was now excavated 
out to a depth within 15 ft. of the ultimate 
bottom, trenches were sunk for the caisson cham- 
ber foundations, and the masonry work com- 
menced in July, 1895. The work of excavating 
to the full bottom at the south end and east side 
of the caisson recess was finished in September, 
1895, and trenches for the dock wall foundations 
were at once proceeded with. These trenches in 
places were taken down 24 ft. below the dock bottom 
on to the hard rocky marl or limestone. Masonr 
was commenced in the dock wall in October, 1895, 
and from that time to the present 6000 cubic yards 
per month have been built. 

The north-eastern side of the dock—that devoted 
to coal steamers—is being constructed with slopes, 
and the sections adopted are shown on Figs. 56 and 
57. The slope, it will be seen, is 1? to 1, and as 
the material used is mostly marl—fairly solid mate- 
rial—it is only necessary to carry the excavation 
down a moderate distance, as in Fig. 56 ; but where 
there is mud it is being excavated to dock bottom, 
and a toe of hard material putin. In both cases 
the slopes below high water of neap tides have flat 
bedded stones hand-placed ; but above that there is 
15 in. of pitching laid on broken stone. The quay 
level is 6.8 ft. above high-water surface, and the 
width of the quay is 20ft. Alongthe south sideof the 
dock vertical masonry walls are being constructed. 
For the greater part these are founded on the marl, 
and the sections are those shown on Figs. 58 
and 59, the former being used where the material 
is particularly hard—a fact which explains the 
6 ft. 6 in. wall. Where the material is soft, the 
construction is as in Fig. 60, there being a double 
step in the foundations. Dry rubble drains are 
put in at the back of the wall every 50 ft., with iron 
drain pipes through the wall, pretty much in the 
same way as described in connection with the deep 
lock. The construction of these walls is proceeding 
briskly, while at the same time excavating is going 
forward. 


THE JUNCTION CUT BETWEEN THE Docks. 

The excavating of the. junction cut between the 
large and the new East Dock was commenced in 
January last year, a start being made at the inner 
or caisson end. Some little trouble was experi- 
enced here, owing to a considerable quantity of 
water finding its way through from the Old Dock. 
As a prevention against this ingress of water, a row 
of 10-in. sheet piles has been driven ; these piles are 
tongued and grooved to secure the water-tightness 
of the dam between the cut and the existing dock. 
They are being driven for the whole width of the cut 
at the Old Dock. Thus the work at the new cut 
will go forward uninterruptedly, for the material is 
good standing marl. Pitch slopes will be made in 
conjunction with timber wharves (Fig. 61), but to 
these we shall refer in detail in our next article. 

As already suggested, there is a caisson provided, 
so that the water level in the East Dock may be 
maintained, and as the caisson is double-faced, 
the water level in the East Dock may be either 
higher or lower than in the existing dock. Un- 
like that in the other parts of the work, for 
the graving docks, &c., the caisson is on the roller 
principle. We shall illustrate it in a subsequent 
issue, along with a ship caisson, which is most 
serviceable, as it fits all the entrances to graving 
dock, entrance basins, deep lock, &c. Meanwhile 
we content ourselves with a description of the 
caisson chamber which forms part of the junction 








cut, for the caisson closes up this channel. Fig. 62 
is a longitudinal section of the cut with caisson sill, 
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for the caisson has a concrete foundation with 
5 ft. 6 in. of stonework, and 6 ft. of brickwork 


64 a cross-section of the 
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The width at the caisson is 81 ft. clear, 


and the caisson chamber is 26 ft. wide. The invert 
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ARRANGEMENT OF FENDER CHAINS FOR THE Protection OF THE Lock GaTEs. 


over it, the two upper courses being of blue brick. 
The side walls, however, are entirely of masonry, 
the quoins and facing being of granite. 
wing walls, having a radius of 750 ft., are provided. 
We have already given some details of the work 
of constructing the chamber. 
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is to be 20 ft. wide, will work on a sill of green- 
heart, and although the ship passage is only 80 ft. 
wide, the caisson will be 96 ft. long, as it crosses 
the passage on the skew. 
a roadway and railway over the caisson. 


There will, of course, be 


The caisson, which 
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interest as the first of her class. She was placed in 
sevice at Toulon last October, and was constructed by 
MM. Henri Satres et Fils, who have shops and yards 
at Lyons and at Arles. As will be seen from the 
general views, sections, and plans that we publish on 
page 217, the Utile is a large boat of her kind, 
and is built with fine lines that give her an 
elegant appearance. The hull is entirely of steel ; 
the length between perpendiculars is 47.50 metres 
(155 ft. 10 in.), and the beam is 7.21 metres (23 ft. 7 in.). 
The hull is divided into four water-tight compart- 
ments. The general arrangement of the vessel will be 
seen from the longitudinal section and plan; at the 
how there is a small water-tight compartment imme- 
diately forward of the chain well; adjvining are the 
crew’s quarters and the accommodation for the petty 
officers. This contains four berths. The boiler-room 
and coal bunkers on each side extend the whole width 
of the ship, and above it, beneath a covered roof, is 
the cooking accommodation for the officers and men, 
while immediately aft of the smokestack, and on the 
deck, are placed two steam pumps. The engine-room 
adjoins the boiler space, and this is succeeded by the 
officers’ quarters, in which four cabins are provided. 
The captain’s rooms are remarkably spacious and well 
fitted for a boat of this s'zeand class. Right aft, space is 
provided for pump attachments, hose, &c. Between 
the smokestack and the steering gear is the horizontal 
drawbar to which the cables are attached when 
the Utile is employed as a tug. The two pumps 
are of considerable capacity ; they can be used either 
for lifting or for delivering an efficient jet of water 
in case of fire. Together they have a duty of 800 tons 
for the former, and 300 tons for the latter purpose, per 
hour. The contract made by the French Navy Depart- 
ment with the builders specified that the main engines 
should develop 600 horse-power with a speed of 120 
revolutions, and with a steam admission ia the high- 
pressure cylinder of not more than 50 per cent. The 
engines are of the compound tandem type, with surface 
condensers ; the high-pressure cylinder is 25.59 in. 
and the low-pressure 42.52 in. in diameter ; the length 
of stroke is 27.56 in. The starting and reversing gear is 
on the Klug system, and is operated by a servo-motor ; 
the cylinders are steam-jacketed. The boilers are of the 
ordivary marine return-flue type, with three furnaces on 


the Purves system ; the total heating surface is 1937. 


square fet, and the grate sui fice is 70 square feet. 

Before the Utile was definitely accepted by the re- 
ceptive committee of the French Marine Department, 
at the port of Toulon, the boat was subjected to an 
eight hours’ trial under fairly good conditions of 
weather. At this trial a speed of 13 knots was o»- 
tained, which was considerably in excess of the con- 
tract speed of 11 knots. The engines were run at a 
uniform velocity of 120 revolutions, and the steam ad- 
mission to the high-pressure cylinder was 42.5 per cent. 
The mean power obtained under these conditions was 
708 horse-power, but this rose as high as 740 during a 
part of the trial. The initial steam pressure was 
91.4 lb. per square inch. As the lower power of 708, 
with the stipulated conditions of steam pressure, re- 
volutions, and percentage of steam admission, was 18 
per cent. more than that contracted for, the builders 
made a marked success. The consumption of coal was 
carefully measured during the trial, and worked out 
out at 1 63 lb. per horse-power per hour, the contract 
limit having been 1.98 lb. 

The economical result obtained is attributed by the 
constructors to the use of a special appliance, of which 
they are the inventors and manufacturers, which has 
for its object the drying and superheating of the steam 
as it flows from the boiler to the high-pressure cylin- 
der. As applied to the Utile, the apparatus consists of 
three cylinders of steel placed one within each of the 
boiler furnaces, In the axis of the cylinder is placed 
a tube having spiral projections on the outside, 
numerous perforations being made along the tube. 
The steam issuing through these openings is pro- 
jected against the heated sides of the cylinder, 
any particles of water brought over being thus at 
once converted into steam. The steam then flows 
from this superheater into the second in the adjoining 
furnace, and thence into the third, the construction of 
each, and the effect produced, being the same in each 
case ; finally, the steam flows to the high-pressure cy- 
linder entirely dried and superheated. It is said that 
MM. Satre have applied this apparatus in a number 
of instances and with very marked success; the eco- 
nomy they claim to result from its use being consider- 
able. The difficulties arising from the exposure of 
relatively large surfaces to the intense heat within the 
furnaces and from the failures of joints, &c., have been 
overcome ; the fact that it has been accepted by the 
inspecting committee of Toulon Dockyard after a 
careful trial is a valuable endorsement for the inven- 
tors, who confidently expect an extended application of 
the system to other vessels of the French Navy. 





GERMAN Stram NAVIGATION. —The Hamburg-American 
Line is about to build three large steamers for its West 
Indian service. 
German firms, 


The steamers are to be constructed by 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change here, and the tone 
of the market, notwithstanding tho rather discouraging | 
news from Glasgow, wascheerful. Inquiries, particularly | 
for delivery ahead, were numerous, and a fair amount of 
business was transacted. Makers of pig iron were very firm 
in their quotations, and several of them did not care 
about entering into contracts for forward delivery, be- 
lieving that by waiting a little while they will be able to 
do buriness on better terms than rule at present. For 
prompt delivery of No. 3 g.m.b. Cleveland pig iron 
transactions were recorded at 383, and that figure 
was generally named. For No. 3 delivered over the 
second quarter of this year business was done at 
38s. 6d., but not much was sold at that price. The 
lower qualities of pig iron were in fairly good re- 
quest, and as they were scarce, quotations were very 
firm. No. 4 foundry was 37s., grey forge 36s. 6d., and 
white 363. East coast hematite pig iron was rather firmer, 
and there was more inclination to buy. A little was said 
to have been bought from merchants at 46s. 6d. and ab 
462, 9d., but few producers would listen to less than 47s. 
for mixed numbers, at which price several parcels changed 
hands. Rubio ore was dearer, most sellers putting 
the price at 123. 9d. ex-ship Tees. Middlesbrough war- 
rants were steady throughout the day, and closed 383, 4d. 
cash buyers. To-day affairs were a shade better, and 
buyers were more desirous of doing business than 
sellers, but quotations for makers’ iron were not altered. 
Middlesbrough warrants advanced to 383. 7d. cash 
buyers. 

Manufactured Iron and Steel.—There is undoubtedly a 
better feeling in the manufactured iron and steel trades. 
More work is going on in almost every department, 
and several firms have recently booked a good few orders. 
Some producers, in fact, are now so well off for work that 
they do not seek further orders at the rates which now 
rule. The extensive alterations and improvements 
which are going on at the North-Eastern Steel Works 
have practically closed that large establishment for the 
present. Nothing definite appears to be known as to the 
management of the Teesside undertakings recently 
acquired by Sir Christopher Furness and Co. The follow- 
ing may be regarded as the general market quotations : 
Common iron bars, 5l.; best bars, 5/. 103.; iron ship- 
plates, 5/.; steel ship-plates, 5/. 23. 6d. ; iron ship-angles, 
4l. 15s.; and steel ship-angles, 4. 17s, 6d. to 5/.—all less 
the customary 24 per cent. discount for cash. Steel rail 
makers report a considerable briskness in trade, and 
prices, though hardly quotably altered, have a decided 
upward tendency. For heavy sections the leas’ price 
named is 4/. 153. net at works, and several orders have 
been booked at that figure. ‘ 

The Fuel Trade.—Coal is pretty plentiful, and conse- 
quently rather cheap. The contracts for the Swedish 
States Railway have occupied the attention of most 
merchants this week. At the time of writing we are 
unable to obtain avy reliable information as to the basis 
of the contracts. We hear that local firms have toa large 
extent been cut out by Swedish and Scotch firms. Coke 
continues very firm. Here average blast-furnace quali- 
ties are fully 13s. delivered at Cleveland works, and the 
local consumption is very heavy. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Immunity from Accidents on the North-Eastern System. 
—Atthe annual dinner of the North-Eastern Railway 
enginemen and firemen employed at the Leeds dépdt, a 
note of congratulation on the immunity from accidents 
during the past year was sounded by Mr. W. H. Hoyle. 
This state of things was attributed by him to the excel 
lent state of the permanent way and rolling stock, and to 
the carefulness shown by the men themselves, 


The Manchester, Sheffield, and Lincolnshire Company’s 
New Stock.—The London extension new stock of the 
Manchester, Sheffield, and Lincolnshire Railway Com- 
eg has been subscribed for nearly three times over. 

he stock was issued at 120/. percent., but nobtwith- 
standing this no less than 2,515,000/. was subscribed for 
in London up to last Saturday, the remainder repre- 
senting applications made through the Manchester and 
Salford Bank, and in the provinces generally. The fact 
that so much confidence is shown in the venture is viewed 
with satisfaction by the people in the Sheffield district. 


The Hull and Barnsley Railway.—A_ circular has been 
issued by Meesrs. A. M. Jackson, W. S. Wright, and 
John Shaw, of Hull, to the shareholders of the Hull and 
Barnsley Railway Company. They state that there is a 
strong opinion in Hull that it would be greatly to the ad- 
vantage of the railway if representatives of the mercantile 
and trading communities of Hull could be induced to 
join the directorate. The reason assigned is that it is in 
their power to put large quantities of the most valuable 
traffic which goes from Hull over the line. They invite 
the shareholders to rend proxies to be used by the chair- 
man of the corporation Parliamentary committee who has 
been appointed to attend the forthcoming meeting. 


South Yorkshire’s Share of the Hull Coal Trade.—A 
return recently issued shows the quantities of coal sent 
during the first month of the year to Hull. South York- 
shire collieries did a considerable proportion of the busi- 
ness. The Denaby Main Colliery Company sent 24,232 
tons, against 17,360 tons last year, an increase of 6872 tons. 





Aldwarke Main takes second place on the list with 12.184 
tons, compared with 4040 tons last year. Thrybergh Hall 


ranks third with a tonnage of 9936 tons, compared with 
2672 tons in the corresponding period of last year, the 
increase in this instance being 7200 tons. Manvers Main 
pretty nearly doubled its tonnage, sending last month 8608 
tons, sgainst 4776 tons in 1895. Obher collieries have 
also sent large quantities, and, speaking generally, there 
is a steady increase in the district tonnage. As usual, the 
collieries to the eastward of the’coalfield send the greater 


| tonnage. 


Leeds Tramways.—The question of tramway traction is 
still exercising the minds of the members of the Leeds 
City Council, On the 5th inst. the report of Dr. Hopkin- 
son, in which the Westinghouse closed electrical conduit 
system was recommended to be adopted in Boar-lane, was 
referred back to the committee, a strong opinion being 
expressed in favour of one system being tried on the 
whole length of the route from Roundhay to Kirkstall, 
Subsequently the sub-committee asked the highways com- 
mittee to recommend to the council that the system shall 
be the overhead electrical system, and that wherever pos- 
sible the wires be suspended from brackets upon orna- 
mental poles. Until this expsriment has been made it is 
not probable that any recommendation will be made with 
respect to the system to be adopted on the other routes 
in the city. 

Iron and Stcel.—The increased activity in business is 
well shown by the preparations that are being made by 
the Parkgate Iron and Steel Company, Limited, to put 
their two furnaces at the Holmes in blast. These fur- 
naces have been closed for seven or eight years. The 
end of the shipbuilding dispute has not as yet affected 
the demand for marine shafting, &c., but it is expected 
there will be a revival early next month. The iron trade 
generally is brisk, and the output of Siemens-Martin and 
Bessemer steels is as large as ever. A large tonnage of 
steel of the best qualitiesis being exported. Au improve- 
ment in the quotations for bar iron is anticipated. Abt 
present this material is quoted at 5/. 103, per ton at 
makers’ works. Bessemer billets of special carbons used 
in the Sheffield trades are quoted at from 5/. 12s. 6d. to 6/., 
hematites realise from 54s, to 57s. 6d., and Lincolnshire 
forge iron 393, Siemens steel averages 7/. 10a. 


South Yorkshire Coal Trade.—The influences are all in 
the direction of lower prices. Although short time is the 
tule at most of the collieries, stocks are increasing, and 
sellers experience the greatest difficulty in maintaining 
rates. Here and there trouble is brewing between em- 
ployers and employed. The Kiveton Park men, about 
1200 in number, are threatening to strike against what 
they regard as an attempt by the colliery manager to reduce 
wages. The company have decided to close one pit entirely, 
and to stop working in certain portions of the other. This 
will throw three-fourths of the men out of employment. At 
Carlton Main the men are desirous of leaving their work 
because of a dispute with their employers, and notices to 
cease work have been given to the men working in the 
Ficckton pit and the Old Silkstone Colliery, practically 
because the coal cannot under present conditions be 
worked at a profit. The remarkable mildness of the 
weather has put a serious check on the house coal trade, 
and considerable concessions are made in some cases to 
clear stocks from the pit yards. The railway companies 
are taking steam coal fairly well, and the greater volume 
of the iron trade has a steadying effect. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has continued 
active, and an improvement in the export trade is looked 
for. The best steam coal has been making 103. 3d. to 
103. 6d. par ton, while second qualities have brought 
10s. per ton. The inquiry for household coal has also 
been satisfactory ; No. 3 Rhondda large has been quoted 
at 93. 7d. to 93. 9d. per ton. The coke trade remains in a 
healtby state; foundry qualities have brought 15s. to 
163. 6d., while furnace ditto have made 12s. to 143. 6d. 
per ton. Iron ore has been in increased request ; rubio 
has been quoted at 12s. per ton. There has been a mode- 
rately active demand for steel rails. The tin bar trade 
has shown dulness., 

Swansca.—The aggregate imports and exports at Swan- 
sea last year amounted to 3,011,648 tons, as compared 
with 2,963,672 tons in 1894. The development of the har- 
bour 1s expected to become more rapid in future. A 
contract for the enlargement of the Prince of Wales Dock, 
which will increase the facilities for the shipment of coal 
by 50 per cent., has been placed with Sir J. Jackson, who 
will commence operations in a few weeks. The harbour 
authorities are also seeking Parliamentary powers to im- 
prove the north and south docks. 


Barry Raitlway.—The half-yearly meeting of this com- 
pany was held at Cardiff on Friday. The report of the 
directors was adopted. Itrecommended a dividend at the 
rate of 10 per cont. per annum upon the ordinary stock, 
carrying forward 5156. to the credit of the current half- 
year. The chairman (Lord Windsor) stated that to 
the end of the year the company had expended 224,000/. 
on the deep-water lock; in round figures, 98,000/. had 
been spent upon the new dock ; the island railway had 
cost 28,235/., and for accommodating passenger traffic on 
the main line 29,500. had already been paid out. In 
addition to this, new movable tips had cost nearly 20,000/ , 
and, so far, only one was at work, but two others would 
be completed very shortly. There was, therefore, nearly 
400,000/. expended on works. 

Bristol Electric Tramway.—Since the opening of the 
electric tramway at Bristol a number of deputations from 
various town councils have visited Bristol, including one 
from Dublin last Saturday. 

Great Western Railway.—The proprietors are asked to 
sanction a credit of 597,000/. for the improvement of exist- 
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ing lines and the acquisition of additional rolling stock ; 
100,000/. for widening the line between Newport and 
Cardiff ; 150,000/. for widening portions of the Mon- 
mouthshire section ; 30,0001. for improving and extending 
the Plymouth (Millbay) station ; 20,000/. for the Windsor 
station. As regards additional rolling stock, 34,000/. is 
to be spent on goods engines, 40,0007. for passenger 
engines, 38,000/. for carriages, and 75,000/. for goods 
trucks. In the course of the second half of last year, 
27 engines were built at the cost of revenue, while 64 
were reconstructed and fitted with new boilers. The 
aggregate outlay made for working stock to the close 
of 1895 was 10,273,236/., of which 78,3771. was expended 
in the second half of Jast year. At the close of 1895 the 
company owned 1750 locomotives, 895 tenders, 5813 
vehizles used in the coaching department, and 48,872 
vehicles used in the conveyance of minerals and 
‘oods. The cost of locomotive power in the second half of 
ast year was 682,940/., as compared with 685,889/. in the 
corresponding period of 1894. The cost of the coal con- 
sumed in the locomotive department in the second half of 
last year was 167,307/, as compared with 172,942/. in 
the corresponding period of 1894, The expenditure made 
in the maintenance of way and works in the second half 
of last year was 580,974/., as compared with 576,213/. in 
the corresponding period of 1894. Materials figured in 
these totals for 116,139. and 120,458/. respectively. The 
length of line maintained in the second half of last year 
was 25054 miles. 

South Wales Coal and Iron.—The shipments of coal, 
foreign and coastwise, from the four principal Welsh 
ports during January were as follows: Cardiff—foreign, 
1,082,853 tons; coastwise, 112,849 tons. Newport— 
foreign, 237,341 tons; coastwise, 99,640 tons. Swansea— 
foreign, 92,479 tons; coastwise, 49,747 tons. Llanelly— 
foreign, 10,615 tons; coastwise, 6108 tons. The ship- 
ments of iron and steel were: Cardiff, 8949 tons; New- 

rt, 314 tons ; Swansea, 130 tons; Llanelly, nid ; total, 
9393 tons. The shipments of coke were: Cardiff, 9559 
tons; Newport, 733 tons; Swansea, 2450 tons ; Llanelly 
nil; total, 12,792 tons. The shipments of patent fue 
were: Cardiff, 26,573 tons ; Newport, 5146 tons; Swan- 
sea, 18,470 tons; Llanelly, nzl; total, 50,189 tons. 


Bristol Projects—The docks committee of the Bristol 
Town Council has received from Mr. Wolfe Barry, C.E., 
an elaborate report on Bristol Dock and other matters, 
Mr. Wolfe Barry agrees with nautical experts that the 
approach to the mouth of the Avon for large vessels 
compares favourably with ——_ and Liverpool, 
as regards access from the sea. Mr. Wolfe Barry submits 
a proposal for ‘‘dockising” the Avon, and rendering it 
sater for navigation. is main suggestions for the 
accommodation of ocean-going steamers are summed up 
as follows: A dock for loading and unloading cargo, and 
for coaling liners adequate to their draught of water, and 
large enough for them to turn within ; a large and deep 
dry dock in which ships could be repaired and painted 
with ease and expedition; and a low-water pier in the 
Severn from which ships could start at any state of the 
tide. The cost of Mr. Wolfe Barry’s proposals is esti- 
mated at 5,700,000/. 


The Electric Light at Pembroke.—The Pembroke Town 
Council has under consideration a proposal for lighting 
Pembroke and Pembroke Dock by electricity. The cur- 
rent is to be supplied by dynamos driven by water power. 


New Pier at Portsmouth.—The old landing at the 
Clarence victualling yard, Portsmouth, portions of which 
are more than 100 years old, has been demolished, and a 
contract for a new pier, 320 ft. long, to be erected ab a 
cost of 11,000/.. hes been placed with Mr. F’. Bevis, of 
Portsmouth. When the new pier is erected, a railway 
will run direct from the stores to the pier-head, and the 
pier will be used exclusively by storeships. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business in the pig-iron 
warrant market was quiet last Thursday forenoon, when 
only some 15,000 tons were dealt in. Prices of Scotch and 
Cleveland iron declined—the former 14d. and the latter 
2hd. per ton. In the afternoon there was a considerable 
amount of selling, one operator disposing of 10,000 tons of 
Scotch iron—7000 tons in one line—on month account, 
and prices were flatat the close. Fully 25,000 tons of all 
kinds were sold, and prices gave way 2d. to 3d. per ton. 
The settlement prices at the close were: Scotch iron, 47s. 
per ton; Cleveland, 38s. 14d. ; Cumberland and Middles- 
brough hematite iron, 48s. 74d. and 45s. 9d. per ton respec- 
tively. On Friday forenoonthe market was also quiet, and 
the amount of iron that changed hands was about 17,000 
or 18,000 tons. Prices were firm, advancing all round 
1}d. to 2d. per ton. The market was flat in the afternoon, 
when Scotch was done at 47s. per ton, but on the appear- 
ance of the very satisfactory Board of Trade returns, the 
quotations quite mromcantnt | About 15,000 tons were 
dealt in. At the close the respective settlement prices 
were 47s, 14d., 38s. 14d., 48s. 9d., and 463. 14d. per ton. 
A fair amount of butiness was done on Monday fore- 
noon, the favourable home trade advices and the reports 
from New York leading to a lot of buying, which 
amounted toabout 15.000 tons. Prices advanced all round 
from 24d. to 4d. per ton. The settlement prices at the close 
were 47s. 6d., 388, 6d., 498., and 46s. 44d. per ton, 
respectively. Tuesday’s forenoon marketb was quiet, 
the dealings amounting to about 15,000 tons, and at 
about 2d. per ton decline generally. Prices were steady 
in the afternoon, at about the level prevailing in the 
forenoon, and the sales were about 10,000 or 12,000 tons. 
At the close of the market in the afternoon the settle- 
ment prices were, respectively, 47s. 3d., 38s. 44d., 
48s, 9d., and 46+, 14d. per ton, Business was very 





quiet this forenoon, sales only reaching to about 15,000 
tons, chiefly Scotch. A slight drop in price took place. 
The afternoon market was strong, ‘‘ bears” apparently 
being fidgety. Scotch touched 47s. 6d. per ton cash, and 
other sorts rose in price 24d. to 3d. per ton. The sales 
were again about 15,000 tons. The settlement prices were 
47s. 6d., 38s. 74d., 493., and 46s, 6d. per ton, respectively. 
The following are the current quotations for some No. 1 
special brandsof makers’ iron : Clyde, 50s. perton ; Calder, 
Gartsherrie, and Summerlee, 51s.; Coltness, 533. 6d.— 
the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 50s. 6d.; Shotts (shipped at 
Leith), 54s.; Carron (shipped at Grangemouth), 54s. 
per ton. An additional furnace has lately been put in 
blast at Dalmellington Iron Works, so that there are now 
78 furnaces in actual operation throughout Scotland, as 
com pared with 74 at this time last year. Three are making 
basic iron, 32 are working on hematite ironstone, and 42 
are making ordinary iron. Last week’s shipments of pig 
iron from all Scotch ports amounted to 3414 tons, against 
4678 tons in the corresponding week of last year. They in- 
cluded 120 tons for South America, 132 tons for India, 160 
tons for Australia, 185 tons for Spain and Portugal, 200 
tons for China and Japan, smaller quantities for other 
countries, and 2112 tons coastwise. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 347,838 tons yesterday afternoon, as compared 
with 347,838 tons yesterday week, thus showing no change 
for the past week. 

Finished Iron and Steel.—There is now a good demand 
for finished iron and steel, more especially the Jatter. 
Prices of steel have been further advanced. Angle-bars 
have been done at 4/. 17s. 6d. per ton—a rise of 2s. 6d.; 
and for ship-plates 5/. 7s. 6d. per ton is now asked, which 
is also a rise of 2s. 6d. 


Sulphate of Ammonia.—The demand for this commodity 
did not show any improvement in the latter half of last 
week, when the price remained stationary at 8/. 7s. 6d. 

r ton; but on Monday there was a change for the 

etter, business then being done at 8/. 10s. The improve- 
ment continued yesterday, and transactions up to 
81, 12s. 6d. were reported. 

Glasgow Copper Market. —Some 50 tons of copper 
were sold in the Glasgow market last Thursday forenoon, 
when the price gave way 1s. 3d. perton. A similar quan- 
tity was disposed of in the afternoon, and the forenoon 
loss was recovered, On Friday forenoon 100 tons changed 
hands, and the price gave way 7s. 6d. perton. There was 
alco a turnover of 100 tons in the afternoon, when prices re- 
mained unchanged. There was no dealing at the forenoon 
market dn Monday, but in the afternoon 100 tons changed 
hands, and the price relapsed 1s. 3d. per ton. The price 
gave way 7s. 6d. per ton yesterday forenoon, when 100 
tons were sold. A similar quantity was disposed of in the 
afternoon at unchanged prices—43J, 16s. 3d. to 437. 17s. 6d. 
per ton three months. At the close of the market the 
settlement price was 43/. 10s. cash per ton. One lot was 
sold in the forenoon at 43/. 16s. 3d. per ton three months, 
but no sales were reported in the afternoon. 

Clyde Shipbuilding Contracts.—The Fairfield Shipbuild- 
ing and Engineering Company have contracted to build 
for Sir Donald Currie’s “ Castle ” Line two large steamers 
of 6000 tons each.—For a Hull company of shipowners 
Messre. A. M‘Millan and Son, Limited, Dumbarton, 
have contracted to build a small steamer, and for another 
firm they have contracted to build a sailing ship which is 
to be a duplicate of the Perseverance, which they recently 
launched from the dockyard.— Messrs. D. and W. Hender- 
son and Co., Meadowside, have received an order to build a 
large steel steam yacht for an American gentleman, Mr. 
G. Watson, naval architect, being the designer.— 
Messrs. Charles Connell and Co., Scotstoun, Whiteinch, 
have just contracted to build two screw steamers for the 
Eastern trade, to the order of Messrs, G. and J. Weir, of 
the Holm Foundry and Engine Works, Cathcart, Glas- 
gow. The vessels, which will measure about 2000 tons 
each, are to be engined by a Glasgow firm. 


Morecambe Pier Contract.—Messrs. Murdoch and 
Cameron, heating engineers, bridge- builders, &c., Sb. 
Rollox, Glasgow, have secured the contract for the repair 
and strengthening of Morecambe Pleasure Pier, which 
amounts to over 50001. In the scheme of repair there 
are included the whole of the pier, the promenade, pier- 
head, and landings. 


The Late Mr. James Reid’s Pictures : Handsome Gift to 
Glasgow Cor poration.—It is well known that the late Mr. 
James Reid, of Hydepark Locomotive Works, was a 
generous patron of the fine arts, and his sons, in affec- 
tionate and grateful remembrance of him, have just 
offered to the city in which he was a distinguished ‘‘ cap- 
tain of industry ” 10 of the most valuable oil paintings 
from that portion of his art collection which he formed ab 
his town residence. They are works by such artists as 
Turner, Corot, Orchardson, Tadema, Linnell, Patrick 
Nasmyth, &c. The sum which Mr. Reid paid for the 10 
pictures was wellnigh 23,0007. It need scarcely be said 
that they have been accepted by the corporation both 
thankfully and enthusiastically for the City Art Galleries, 
where they will be most carefully treasured. 


Association of Civil Engineer Students.—Ab an ordinary 
meeting of the Glasgow Associated Students of the Insti- 
tution of Civil Engineers. held on Monday night, Mr. 
William Crouch, M.I.C.E., president, in the chair, Mr. 
W. O. Leitch, Jun., repeated the communication which 
he recently gave to the London Association of Civil Engi- 
neer Students, on “Iron Tunnels.” There was a very 
large attendance, and the story about tunnels, from the 
first Thames Tunnel down to the Glasgow tunnels now in 
progress, was listened to with the closest attention. An 
interesting discussion took place, and Mr. Leitch was 
awarded a very enthusiastic vote of thanks, 








Institution of Engineers and Shipbuilders: Graduates’ 
Section.—A meeting of the Graduates’ Section of the 
Institution of Engineers and Shipbuilders was held last 
night, Mr. W. C. Borrowman, president, in the chair. 
An exceedingly interesting paper on the ‘‘ Naval 
Manceuvres of 1895,” was read by Mr. Harold D. Jack- 
son, who is closely connected with the range-finder of Pro- 
fessors Barr and Stroud. The paper was very fully illus- 
trated by limelight views. 





AmemRICAN StEAM NAvIGATION.—A company has been 
formed at Chicago, with a capital of 10,000,000 dols., 
with a view to the establishment of a new line of steamers 
between Boston and ——— stopping at Southampton. 
It is stated that 25 of the leading grain merchants 6 
——_ Duluth, and Minneapolis are interested in the 
new line, 





Duruam Sewace Disposat ScHEemE: Locat Govern- 
MENT BoarD Inquiry.—On Thursday, February 6, a 
Local Government Board inquiry was opened in the 
Town Hall, Durham, into tha sewage disposal scheme of 
the Durham City Corporation. The inquiry was held 
before Major-General Crozier, one of the inspectors of the 
Local Government Board. In opening the inquiry, Mr. 
Marshall said that the scheme had fer its object the 
prevention of sewage entering the River Wear. The 
scheme sent in by Messrs. Lomax and Lomax, engineers, 
Manchester, was the scheme which would be laid before 
the inspector. The estimated cost of the proposed works 
amounted to, exclusive of land, 25,222/. In addition 
to that there was the estimated expenditure of 15001. 
for the land. The Local Government Board were asked 
to sanction the borrowing of 30,0007. The main 
concentrating sewers follow the course of the River 
Wear to the outfall site near Kepier, at which point the 
sewage will bo elevated 32 ft. high, and treated first in 
precipitation tanks, and afterwards through polarite 
filter beds, the effluent being passed over prepared land 
filtration areas. The estimated cost of the precipitation 
tanks and filter beds was stated to be 4453/; of the de- 
— engines, and pumps, together with the buildings, 
62577. 





THe YORKSHIRE Borer INSURANCE AXD STEAM 
Users’ Company, Limtep.—The twenty-third annual 
meeting of the shareholders of this company was held at 
Sunbridge-chambers, Bradford, on Monday, the 3:d inst. 
Mr. W. Dale Shaw, J.P., of Longwood (chairman), pre- 
sided. Thedirectors have decided to add 840/. to the reserve 
fund, bringing that account up to 7115/., to pay 334. 10s. 
as dividend, at the rate of 74 per cent., free of income tax, 
and to carry the balance of 95/. 0s. 11d. to next year’s 
account; also to transfer the sum of 1115/. from the 
reserve fund to capital account in payment of a further 
sum of 10s. per share, thus making 2/. 10s. per share paid 
up, and leaving the reserve fund at 60007. The auditor’s 
report upon the “‘ thorough” inspections of boilers made 
during the past year shows that 108} per cent. of the 
whole number of the boilers insured have been so examined 
(as against 1094 per cent. last year), which fact speaks for 
itself to all acquainted with the peculiar difficulties and 
heavy expenses attending the attainment of such inspec- 
tions. During the past 12 months, the chairman said, one of 
the worst explosions which had ever happened in England 
has occurred, namely, the Redcar explosion, where 12 
boilers exploded; this had brought before them very 
forcibly a class of competition which was improper in every 
sense, for whilst deprecating the undye competition in the 
matter of rates, that of taking or continuing to insure 
boilers at a higher pressure than they were safe to work 
at, was still more to be deprecated. He wished to 
specially point out that the reserve fund exceeded the 
amount of paid-up capital. Mr. John Waugh, chief 
engineer and manager, said that he wished to point out 
that up to that time they had no explosion of any boiler 
under the care of the company since its formation, 23 
years ago. 

THE Late Mr. CHARLES RIcHARDSON.—We regret to 
learn of the death, on the 10th inst. , of Mr. Charles Richard- 
son at his house at 10, Berkeley-square, Bristol. Mr. 
Richardson, who had reached the advanced age of 
81 years, started his engineering career with Brunel, and 
for 25 years was associated with many of that distinguished 
engineer’s railway works. He first served a four years’ 
apprenticeship, beginning in 1834, when he was about 
twenty years of age. e had charge of sinking trial 
shafts of the Box Tunnel, and in 1837 was for some 
months an assistant engineer at the Thames Tunnel. In 
1838 he went to Cirencester as resident engineer to take 
charge of the construction of the length of line from 
Swindon to Cirencester. He completed this line, and 
also the shaft and heading for the Sapperton Tunnel, in 
1842, and was subsequently cogeeed on a further section 
of this line down the Stroud Valley, which was completed 
in 1846. In that year he went as resident engineer to the 
Monmouth and Hereford Railway, which was abandoned, 
but he subsequently made the Hereford, Ross, and 
Gloucester line, which was finished in 1855. His next 
work was the construction of the Bristol and South 
Wales Union line, where he was resident engineer 
feom 1858. On Mr. Brunel’s death in 1859 he 
and his colleague, the late Mr. R. P. Brereton, were 
joint engineers of the line. In 1865 Mr. Richardson 
became chief engineer of the Bristol Harbour Railway, 
and completed the first section in 1870. All the experi- 
ence thus gained was utilised in the construction of the 
Severn Tunnel, for which he was engineer, with Sir 
John Hawkshaw as consulting engineer. Recently Mr. 
Richardson has not been actively engaged in engineering 
works. He became a member of the Institution of Civil 
Engineers in 1875, 
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Rounthwaite, M.I. Mech. E., M.I.N.A. 

THE SuRvEyoRs’ InstTiruT1ION.—Monday, February 17, when a 
paper will be read by Mr. A. A. Hudson (Associate), entitled 
** Conditions of Building Contracts.” The chair to be taken at 
eight o’clock. 

RoyAL MBTEOROLOGICAL Soctety. — Wednesday, the 19th inst., 
at 25, Great George-street, Westminster, at 7.30 p.m., the follow- 
ing papers will be read: ‘‘ Report on the Phenological Observa- 
tions for 1895,” by Mr. Edward Mawley, F.R.H.S., President. 
“Notes on the Recent Unusually High Barometer Readings in 
the Britich Isles,” by Mr. Robert H. Scott, M.A., F.R.S. ‘‘ Turner's 
Representations of Lightning,” by Mr. Richard Inwards, 
F.R. Met. Soc., F.R.A.S. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Friday, February 14, at 7.30 p.m., in the Lecture Hall of 
the Literary and Philosophical Society of Newcastle-upon- 
Tyne. The President will declare the awards voted by the 
Council to the authors of papers read before the Graduate Sec- 
tion last session. The discussion on Mr. Robert H. Muir’s paper, 
on ‘‘Countersinking in the Shipyard,” will be resumed. Paper on 
. Some Structural Details of Modern Ships,” by Mr. M. C. 

ames. 

Socirty or Arts.—Monday, February 17, at 8 p.m. Cantor Lec- 
tures, ‘‘The Chemistry of Certain Metals and their Compounds 
Used in Building, and the Changes Produced in them by Air, 
Moisture, and Noxious Gases, &c.,” by Professor J. M. Thompson, 
F.R.S.E. Lecture I. Tuesday, February 18, at 8p.m. Foreign 
and Colonial Section. ‘‘The Development of Electrical Traction 
Apparatus,” by Mr. H. F. Parshall (General Electric Company, 
U.S.A.). Mr. W. H. Preece, C.B., F.R.S., Vice-President of the 
Wednesday, February 19, at 8 p.m. 
** Report of the Royal Commission 
Sir Owen Roberts 


Society, will preside. 
Eleventh ordinary meeting. 
on Secondary Education,” by Mr. H. Macan. 
M.A., will preside. 

CLEVELAND INSTITUTION OF ENGINEERS.—On Monday evening, 
February 17, in the Hall of the Literary and Philosophical Society, 
Corporation-road, Middlesbrough, at 7.30 precisely. Paper on 
oa Types of Land Boilers,” by Mr. Edward G. Hiller, Man- 
chester. 
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THE TRAINING OF FRENCH NAVAL 
OFFICERS. 

THE recent establishment in France, by the De- 
partment of the Marine, of a technical training 
college for officers of the navy, is regarded as an 
important step that has been taken in consequence 
of sustained efforts made by those most earnestly 
seeking to raise the standard of efficiency of the 
French Navy. The proposal for such a college is 
no new one; it was, indeed, suggested 14 years 
ago by an admiral then filling the post of Minister 
of Marine, and who obtained a decree signed by 
the President of the Republic, in which it was set 
forth that a superior naval school should be esta- 
blished in Paris; it was left to the judgment of 
the Minister to organise this school, but, probably 
on account of the mutability of French Govern- 
ments, no practical result followed. In 1888 the 
Chamber of Deputies, speaking through one of its 
authorised members, expressed a regret that the 
measure of 1882 had not been put into effect. To 
quote the words used on the occasion, ‘‘ the con- 
tinual transformations which are being made in 
naval material require incessant study on the part 
of those who will be called upon, when the day of 
action arrives, to obtain from a warship its maxi- 
mum efficiency. It will be impossible for any com- 
manding officer during the excitement and hurry of 
an engagement to issue orders, or to arrive at de- 
cisions on which far more than the safety of the 
ship may perhaps depend, unless he has been made 
familiar, by previous careful study, with the con- 
ditions in which he may be placed and the value of 
the ship he commands as a fighting machine.” Such 
an assertion was too evident to be disputed, the 
advantages to be gained by the course of training 
too obvious to be doubted, but progress is ever 
slow in Government departments, and no action 
followed the discussion. 
| In France, as elsewhere, special training is neces- 
| sary for the creation of naval officers, and it has 








long been recognised with regret that adequate pre- 
paration does not exist there. The rule of the 
service has always been that the successful com- 
petitor in the schools, from which he issues with 
his commission, is sent away at once on active 
service, where, indeed, he can learn the practical 
details of his duty, but where he is effectually cut 
off from all means of following the rapid progress 
made in the numerous branches of his profession, 
and which it is essential he should be familiar with 
before he is fitted to undertake the onerous respon- 
sibilities of command. The Deputy who in 1888 
deplored the existing conditions, maintained that 
existing special schools would not remedy the evil : 
‘*Such schools do not require any guarantee from the 
officers whom they receive, they are not necessarily 
so advanced as to profit by the teaching they obtain, 
and after they have passed with credit through one 
branch of study—of artillery, torpedo work, &«.— 
they will only have mastered one portion of the 
vast and complicated problems they will be called 
upon to face when they are entrusted with -the com- 
mand of a ship-of-war.” During the discussion 
that arose on the subject, comparisons were made 
between the French and English systems of training 
naval officers, to the disadvantage of the former, and 
attention was directed to the neglected scheme of 
1882, with the final result that the installation of 
a college to be called the Ecole de Guerre was 
strongly advocated. To this college were to be 
admitted a certain number of naval ofticers selected 
for their recognised ability, and who, having 
acquired their practical knowledge at sea, would be 
given time and opportunity to study the more 
abstruse and scientific branches of their profession. 

When, a short time since, the 1896 Budget for 
the navy was under discussion in the French 
Chambers, a careful examination was made of all 
the.schools in which naval or marine officers were 
specially trained ; it. was considered that the in- 
struction thus given was very imperfect, and that the 
existing primary and advanced naval schools 
involved a great outlay without commensurate 
return. These statements were supported by the 
evidence afforded by the two training ships specially 
employed for the education of French naval officers ; 
one of these is the Borda, or naval school, which 
receives young students, the other is the cruiser 
Iphigénie, on which the more advanced candidates 
are taken, and who obtain the privilege of gaining 
practical experience at sea. During two years, 
candidates of from 15 to 18 years of age, admitted 
after a successful examination, remain on board the 
Borda, in Brest Harbour ; she is a condemned war- 
ship, kept always at anchor, and does not appear 
well adapted for practical naval training ; the Borda 
has as a consort a dismantled brig, and the main- 
tenance of the two vessels is very costly. It is 
stated that the expense of each pupil to the State 
is not less than 228/., and this probably is not an 
overestimate, since there is a permanent staff on 
the Borda of 350 men for 150 pupils. In the parlia- 
mentary report to which we have just alluded, it is 
asserted that the school imparts only very imper- 
fect training to the future officers, and a similar 
sweeping criticism is passed about the Iphigénie, a 
cruiser of 3400 tons, on which those who have 
become candidates of the second class are taken to 
sea ; the annual cost of each of these students to 
the State is estimated at 480/. A general desire 
was expressed in the Chambers, either that less 
money should be expended on these schools, or 
that they should be supplemented by a thoroughly 
efficient and superior naval college. We referred 
just now to the special departments for technical 
training that already exist, where the aspirant 
who has passed from the Borda to the Iphigénie 
with credit, can obtain some special experi- 
ence. Artillery officers may remain from 12 to 
16 months on board the gunnery training ship ; for 
this, however, they must qualify by having com- 
manded a company of gunners, and have passed an 
examination in theoretical and practical gunnery ; 
they must also have been on duty at Gavres, where 
the guns supplied to the French Navy are officially 
tested before final acceptance. Officers for the 
torpedo service are passed on to the torpedo school 
at Toulon on board the Algésiras ; there they re- 
ceive a theoretical and practical training during 
five months, and obtain a certificate of efficiency 
after passing an examination. Successful candi- 
dates have the privilege of returning for two months’ 
further study, after they have quitted the Algésiras 
for four years. Diplomas of efficiency can also be 
obtained without passing through the achools, after a 
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successful examination by the Commission. There 
are also the officers of Marines who receive special 
instruction with a battalion of infantry at Lorient, 
and who also have to pass certain examinations ; 
there are besides facilities for instruction in civil 
engineering work and applied science. But all these 
are specialities, and have nothing in common with 
the comprehensive college recommended so strongly 
in 1888. 

There exists in France a superior military college 
for the benefit of army officers ; this is the Ecole 
Supérieure de Guerre, which is established at Paris. 
Its purpose, as defined by the regulations prepared 
when it was established, is the development of 
advanced military studies in order to create 
thoroughly efficient officers. A condition of ad- 
mission to this school is that the applicant must 
have a captain’s or lieutenant’s rank in one branch 
of the service—infantry, cavalry, artillery, &.— 
must have had five years of service as an officer, and 
have passed three years with the army, or as a 
military instructor. The candidate must pass an 
examination, with the permission of the corps 
commandant, before he is admitted ; the details of 
this examination are changed every year, and 
approved by the Minister of War. It varies, 
however, but little, and deals broadly with mili- 
tary tactics, topography, the preparation of plans, 
history, geography, and equitation; subjects are 
also given to show familiarity with modern lan- 
guages, artillery, fortification, international law, &c. 

It was with a strong sense of the importance of 
such facilities for the proper training of naval 
ofticers, that the Minister of Marine prepared a 
scheme, for which he has obtained the Presidential 
sanction, for the establishment of a superior naval 
college. The Minister advanced arguments which 
appeared to him fully to justify such a step; in 
order to secure the greatest efliciency in the fleet 
during a time of war, the personnel must have been 
able beforehand to make itself familiar with the 
constant changes and transformations that take 
place in war material. ‘‘ France possesses no institu- 
tion where the science of tactics can be properly 
taught to ofticers who will be called upon to assume 
responsible commands at sea; it is necessary that 
such oflicers should, from the moment of their 
going on board a ship, be so educated that they 
could immediately carry out suitable tactics in the 
presence of an enemy.” The Minister also enlarged 
on the satisfactory results that are now obtained at 
the Ecole de Guerre existing for the benefit of army 
officers, and he maintained that it was necessary 
‘‘ to create for the marine a corresponding organisa- 
tion, The establishment of such a school implies 
a practical training in view of actual war, and as a 
sailor's most useful place should be on board ship, 
a floating school is necessary, consisting of cruisers 
placed under the control of a general commandant. 
It is only with the facilities that would be obtained 
by this arrangement that great naval tactical 
problems, and all the consequences they involve, 
could be worked out.” It is with this object in 
view that the organisation has been completed 
and the school established ‘‘to facilitate the 
investigation of problems inseparable from modern 
naval war, and to make as large a number as 
possible of officers familiar with the duties 
and responsibilities of command.” In order to 
give as practical an aspect to this scheme as 
possible, and at the same time to carry it out 
with as little expenditure as might be con- 
sistent with efficiency, tne school is installed on 
board ships already in commission ; these vessels 
constitute an independent naval division under the 
command of a general directing officer. The exist- 
ing plan of mobilising the fleet is not in any way 
modified by this formation, because it will be 
always possible during the general manceuvres to 
summon the several vessels constituting the train- 
ing squadron, to take their place with the rest 
of the fleet. At present the training division is 
made up of three cruisers—tie Amiral Charner, 
the Suchet (these two forming art of the Mediter- 
ranean Squadron), and the Latouche-Tréville, which 
has been told off from the northern squadron. 
Vice-Admiral Fournier has been elected head of 
the school, and flies his pennant on the Amiral 
Charner. His staff consists of a captain, two lieu- 
tenant aides-de-camp—one of whom is selected from 
the students—one chief engineer, one assistant 
engineer from the State dockyard, one director of 
administration, a division surgeon, and one captain 
of marine artillery. On board each of the ships 


forming this division there are a captain, a com- 








mander, one chief engineer of the first class and 
three engineers of the second class, one adminis- 
trating officer, and a surgeon. 

The officer-pupils for this school will be selected 
each year by the Minister of Marine from the 
general list of lieutenants proposed for advance- 
ment ; this list is prepared by the Commission de 
Classement. The officers are nominated in the 
order in which they stand on the list, exceptions 
being made of those who are engaged on foreign 
service. The ofticer-pupils enter the school without 
passing any examination ; they will remain there 
during one year, attending courses on the follow- 
ing subjects, among others : naval tactics, organisa- 
tion of attack, theory of naval signalling, coast 
attack and defence, submarine navigation, theory 
and practical construction, the actual condition of 
the French and foreign fleets and their equip- 
ments, the general principles of ballistics, tor- 
pedoes, machinery, the perforation of armour- 
plates, the analyees of historic facts that might be 
useful in their bearings upon modern fleets, the 
principles of international maritime law, hygiene, 
&c. Durivg the period of their instruction, the 
students will be examined on these different sub- 
jects, and when they leave they undergo an exami- 
nation before a commission, consisting not only of 
the director and the captains of the training ships, 
but also of a vice-admiral commanding a squadron. 
If the students pass this examination successfully, 
they receive certificates from the commission, and 
it is from such certificated officers, and in the order 
of their leaving the school, that they be will drafted 
into the general staff, either for marine or land 
service. These positions are always one of con- 
fidence. In addition to this, one-third of all avail- 
able commands are to be reserved for these certifi- 
cated officers, according to their respective grades. 
The professors are selected from among the officers 
of the various marine corps. Vice-Admiral Fournier 
has chosen those who are best recognised for their 
scientific attainments ; he himself has taken charge 
of the course of naval tactics, in concert with the 
captains of the three cruisers. The work of the 
college has only just commenced ; later on the 
division will be attached to the squadrons that will 
take part in the great naval manceuvres, an oppor- 
tunity which will be full of special instruction for 
the students. Until then, however, the ships will 
not leave the Mediterranean coast, and will cruise 
between Port Vandres and Villefranche. 

This new development has been very favourably 
received in France. It is recognised as affording 
the best means of teaching officers not to be 
specialists only, but enabling them to acquire a 
general knowledge of their profession, which is ab- 
solutely necessary before they can assume the re- 
sponsibility of command. Certain unfavourable 
criticisms have, however, been made; it has been 
urged that the college ought to have been estab- 
lished on shore and not on sea ; that there are many 
interruptions inseparable from the necessities of 
daily routine ; that at sea the number of profes- 
sors must be more limited and facilities for refer- 
ence more restricted, while at the same time the 
number of students who can be received is more 
limited ; it is also advanced as another objection 
that externes cannot take advantage of the college, 
such as officers of any grade desirous of completing 
some branch of study. It is hardly necessary to 
add that these critics had hoped to see the college 
established in Paris. All these objections are, 
however, too shallow to have called forth serious 
discussion. It is not to be expected that the naval 
college thus established is as complete as can be 
desired ; it is, indeed, almost certain that various 
modifications and improvements will be introduced 
which will be gradually dictated by experience. It 
appears, however, very certain that the French 
Marine Department has, by its establishment, pro- 
vided a means by which the standard of efficiency 
of the officers in the French Navy will be raised, 
and the fighting value of the ships they will com- 
mand be considerably increased. 





THE PROFITS OF UNITED STATES 
RAILWAYS. 

To the thousand and cne bondholders who have 
experienced the disappointment of having their 
coupons returned, a treatise on the profits on the 
working of United States Railways might recall the 
story about snakes in Iceland. It would be difficult 
to convince the British mind that there was profit, in 
view of the fact that American railwayshares are now 


largely dealt in purely for speculation, as a mild imi- 
tation of the performances in the mining market, 
and especially in the ‘‘ Kaffir Circus.” It is long 
since investors regarded American railway stock 
as a safe security; and Poor's Manual, that com- 
prehensive record of railway working, the 28th 
annual volume of which has recently been issued, 
throws some light on the causes which have led 
to the present uncertainty in its value. Over- 
competition is generally attributed as the cause, 
and that it exists, few will gainsay, for the effect 


'of strong competition is seen in low rates and 


corresponding poor return to capital. Competition 
is of immense advantage to the country; but the 
interests of the shareholder cannot be ignored. 
In this country we have relatively high rates, 
affording in consequence a higher profit, so that 
the railway shareholder gets a good return at the 
expense of the trader, while in the States the oppo- 
site is the case. From the national point of view 
the latter is preferable, since the encouragement to 
trade generally is very direct, provided that capital 
is not frightened out of railway undertakings. No 
one objects to legitimate pioneer lines ; and some 
excuse must ever be made for error in fore- 
seeing the direction that commerce will ultimately 
take ; but there are some linesin the States for the 
existence of which there is no excuse, because they 
are duplicate roads situated in districts where the 
benefits of competition were already provided. 

Some lines have too many issues of bonds, and 
this has fostered the suspicion that they were pro- 
moted for the mere sake of securing profit on con- 
struction. But recently it has not been so easy to 
raise capital, and the additions to mileage have 
been on a more moderate scale. Eight and twelve 
years ago the average annual increase was from five 
to seven times greater than it has been for two or 
three years past. Now the total mileage is 180,000, 
and the probabilities are that in view of the low 
dividends, the additions each year will be less, for 
the lowness of the return on existing lines is more 
operative on the public mind than sanguine esti- 
mates of probable gain from new lines. It is true 
that there is only one mile of railway to 20 square 
miles of area, whereas in Britain we have one to 
5.8 square miles. But this standard of comparison, 
so often adopted, is misleading. It were better 
to consider population and trade. In Britain there 
are 1846 inhabitants per mile, and in the States 
barely 350, while the value of foreign trade, imports 
and exports, works out to over 30,0001. per mile of 
railway in Britain, and to 1900/. per mile in the 
States. Of course the consumption of home pro- 
ducts is an element in the consideration, but it 
must be remembered that the population of the 
United States is not double that of the United 
Kingdom, while the railway mileage is nearly nine 
times. 

The railway results themselves seem to show bene- 
fit to the trader rather than the shareholder, no 
matter from what standpoint these are examined. 
The interest paid on stock last year was 1.64 per 
cent.—10 years ago it was 2? per cent.—whereas in 
this country the return on ordinary capital is equal 
to 34 percent. The United States is not byany means 
so compact a country as this, but, at the same time, 
it should be remembered that this reason makes our 
roads the more expensive, so that the average capital 
per mile in this country is nearly five times as great 
as inthe United States. In other words, each mile 
in this country must show a net profit five times 
as great as in the United States to pay the same 
dividend. As a matter of fact, each mile in this 
country earns in net profit nearly 1800I., against 
3621. in the United States. But the difference in 
the gross earnings per mile open is not so great, 
being in the United States 12171., while in this 
country it is 40001., so that it will be recognised 
that our system is worked more successfully. In 
other words, 43 per cent. of our total receipts 1s 
profit; in the States barely 30 per cent. is thus re- 
tained. way 

It may be interesting to compare some statistics 
of traffic with the view of ascertaining the reasons 
for this marked difference. Of course the condi- 
tions differ and affect the results so much that 
probably the same results cannot be attained in 
the States ; our freight rates admit of a larger sur- 
plus of profit. But the comparison may neverthe- 
less suggest some means whereby a better return 
may be obtained than at present, even with the 
low rate obtaining in the States. In the first place, 
the nature of the traffic differs. In the States 
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sengers, against 46 per cent. in this country, so 
that the charges for the handling of the greater 
volume of goods traffic accounts in some measure 
for the greater expenditure percentage of traffic 
receip's. It is not possible to arrive at any result 
as to relative fares per mile. Our railways 
refuse to supply passenger mileage and ton 
mileage. But it is somewhat interesting to note 
that although the total length of railroad in the 
States is 8} times that in this country, the pas- 
senger train-mileage is not double. In other 
words, each mile of railway in this country is on the 
average traversed 8600 times in the year by passen- 
ger trains ; while in the States it is only covered 
about 1900 times. This is, of course, due to 
the number of passenger trains in the far west 
seldom exceeding four per day ; and in many cases 
a passenger car is only attached to the freight 
trains ; so that it will be at once apparent that 
British conditions cannot obtain. 

The average fare per mile does not differ very 
much, but is rather less in the United States. 
There it is 1d. (203 cents) per mile, but in 
the more important districts fd. only. In this 
country the third-class passenger predominates 
to such an extent as almost to make the extra 
charge on first and second class passengers inopera- 
tive in effect, so that it may be taken that the rates 
are about the same. The average distance travelled 
in the States is 24 miles; in the eastern and more 
closely populated States it is considerably less. 
The preponderance of suburban traffic in this 
country involves a lower average distance travelled ; 
but it cannot be positively arrived at from the 
Board of Trade report. The receipts per passenger 
train-mile in the States are 3s. 6d.; in Britain, 4s. 
As the fares do not differ materially, the number of 
passenger miles per train-mile is approximately in 
the same proportion ; in the States the number is 
42, Where the difference in the profits of pas- 
senger traffic comes in, is in the relatively fewer 
number of passengers per mile of railway open. 
In the States there were 3324 passengers for each 
mile of railway ; in this country, without consider- 
ing season-ticket holders’ journeys, the number is 
over 43,000. Itis therefore evident that there is 
not one-tenth the volume of passenger traffic per 
mile of line in America asin Britain. But as we have 
already indicated, the United States could not have 
been developed without the promotion of railways 
in advance of the traffic, and if this has been done 
to too great an extent, it is a fault which will 
remedy itself sooner or later, provided always that 
heed is not paid to mere competition, instead of 
the development of railways along the probable 
lines of commerce. 

A comparison of goods traffic involves greater 
difficulty, owing to the extremely varied conditions. 
We have incidentally mentioned the greater pre- 
ponderance of goods traffic in the States, where 
nearly three-fourths of the revenue is from this 
source, against only about 54 per cent. here. 
But, withal, our goods traffic receipts per mile of 
road is enormously greater—2280/. against 800I. 
Again, our volume of goods traffic per mile of road 
is greater, being 15,500 tons, against 3848 tons 
in the States. It will be recognised that the 
difference is greater in volume than in receipts, 
indicating that in the United Kingdom the revenue 
is less per unit of volume than in the States 
The fact that the average haul of each unit of 
volume is much greater in the States than here 
more than accounts for this. Our freight train 
mileage per mile of road is 7150, against 2700 
miles in the States, but our total excludes mixed 
trains, which are ranked separately in the Board of 
Trade return. In other words, considered per mile 
of road, Britain runs three times the number of 
trains for four times the volume of traffic, and 
receives less than three times the gross revenue for 
goods. The average rate is notoriously higher, the 
haul is very much shorter. Quite two-thirds of the 
volume of our traffic is coal, the lowest rate for 
which is }d. per ton per mile; but we have 
90 million tons paying much higher rates, and even 
were the mean of this general merchandise only 1d. 
per mile per ton it would mean that we have nearly 
50 per cent. more per ton per mile than in the 
States. The average receipts per ton per train- 
mile in the States are .425d., and the average 
length of haul 121.89 miles. The latter in this 
country is far less. The receipts per goods train- 
mile are 73 62d. ; in Britain, excluding mixed trains, 
70d. Each United States train-mile represents 


are not given in the Board of Trade return. 
But it is very evident that the rates in the United 
States are much lower, so that the railways have to 
undertake heavier duty to make the gross revenue 
per train-mile the same. 

Including all revenue and all train mileage, the 
receipts per train-mile are in the United States 
5s. 5$d., in the United Kingdom 4s. 9}d.—a 
difference of 7#d. per train-mile. But this in- 
volves heavier duty in the United States in greater 
proportion than is indicated by the receipts, not 
only for the locomotives, but more especially in 
terminal charges, notwithstanding the long haul. 
And this in some measure accounts for the 
fact that in the States 70.24 per cent. of the 
revenue is absorbed in expenses. This is some 
10 per cent. hiyher than in any of our 
Australian colonies, where the conditions are as 
unfavourable as in the States. In Britain, where 
legislation adds many costly conditions, the per- 
centage has never exceeded 57. The result is that 
instead of getting a net profit per train-mile of 
2s. 1d., the United States railways only obtain 
ls. 74d. In other words, it costs them 1s. more 
for each mile run by a train. 

O/ course, pioneer lines must be made, and these 
must necessarily involve loss for some years ; but if 
we take New England or the middle States, in- 
cluding New York and Pennsylvania, where the 
conditions approximate more closely to those 
obtaining in Britain, we find the ratio of expenses 
to earnings is 74.15 per cent. in New England, 
and 68.37 per cent, in the middle States. The 
average haul is much less than the mean for the 
whole of the States, 78 and 92 miles respectively, 
against 121 miles, but the earnings are, per goods 
train-mile, 6s. 6d. and 6s. 4d , against 6s. 1d., so that 
here the low freight rate and heavy costs are almost 
as operative as in the whole of the United States, 
and therefore it is to be assumed that this reason, 
more than the paucity of traffic, accounts for the 
low rate of profit. The passenger train-mileage in 
New England is above the average in the States, 
4s. 7d. against 3s. 6d. for the whole States. In 
the middle States, also, it is 3s. 6d. Although the 
outlying States may have little traffic, it seems that 
by charging a higher rate, they gain a fair revenue. 
Competition has not run to excess with them. 
Moreover, in the Pacific and the Gulf and Missis- 
sippi States, only 64 to 68 per cent. of revenue is 
absorbed in expenses, but the return to share 
capital is very low. 

The railways in New England manage to return, on 
an average, 4.9 per cent. on the total share capital, 
notwithstanding that they need 74.15 per cent. of 
earnings to meet expenses, but the middle and 
central northern States only return 24 per cent., 
requiring 68 to 71 percent. of revenue for expenses. 
Their average goods rate, #d. per ton-mile, is very. 
low, and must encourage trade ; but such encou- 
ragement is not the object the railway shareholder 
has in view in laying out his money. Competition 
has its advantages; we in this country have pro- 
fited from it immensely from every point of view ; 
but a line has never been projected in this country 
for competition only, as is often the case in the 
States. Parliament demands proof that the route 
to be traversed is in need of railway communication. 
Not soin all the States, or the duplicate lines along 
the Hudson, for instance, would never have been 
constructed. With a strong Rates Commission a 
monopoly cannot be effectively established. 

Texas, which is not always the most advanced in 
civilised ways, has followed the advice long urged in 
several States. A Railroad Commission, with unusual 
powers, has been organised, through the legislative 
exertion of ex-Governor J. S. Hogg, and the annual 
report before us is interesting. Their ruling as to 
rates has been affirmed by the Supreme Court; but 
the chief point in this connection is their function in 
reference to the promotion of lines and the issue of 
bonds. Railway companies have a happy way of 
meeting liabilities by the issue of bonds in excess of 
the worth of their property, and one duty of the 
Commission is to value the property and franchises, 
and thus determine the maximum amount of bonds 
that may be issued. The estimate is based on the 
cost of construction plus a reasonable profit to con- 
structors. Thus 6000 miles or so have already been 
valued, and the average worth is 3185/. per mile, 
beyond which the property cannot be bonded. 
With this restriction there is a greater chance of 
profit to the share or bond holders. Again, the Com- 
mission have power over new railways. The route 





173 ton-miles at .42d. per ton. Similar figures 


proposed is considered in the light of probable 


traftic, and is laid out also to involve the least diffi- 
culties. It is suggested that otherwise the in- 
terested promoter and constructor would map out 
the most difficult route, so that his profit on con- 
struction might be the greater. Bonds for new lines 
in Texas can only be authorised on the basis of the 
cost of constructing the road of a certain grade, with 
a certain kind of material, and of a certain standard 
of excellence to insure the minimum expense of work- 
ing. The new legislation has been opposed on the 
plea that the effect is to discourage the construction 
of railways and the investment of capital in this 
class of security. But, as matter of fact, the legis- 
lation, which has been in force for four years, 
tends to encourage investment, as it insures the 
carrying forward of lines which have a prospect 
of traffic and at a fair cost for construction, dis- 
couraging speculative lines such as we have inci- 
dentally referred to. Moreover, it insures very 
reasonable rates of freight. It is the guarantee 
which is given by this legislation that is necessary 
to reassure the investing public in all the States rail- 
ways. 





ALTERNATE CURRENT TRANS- 
FORMERS. 

Tue last of Dr. J. A. Fleming’s Cantor lestures 
on alternate current transformers was delivered 
before the Society of Arts, in John-street, Adelphi, 
last Monday evening. The speaker commenced by 
a reference to the testing of the copper resistance 
of transformers. It is possible to measure that of 
the primary coil by the aid of a Wheatstone bridge, 
but the resistance of the secondary coil is usually 
too small for this method of measurement to be 
applicable. Itis better to measure the fall of poten- 
tial in the coil, which has often only 4th or ;} jth 
ohm resistance. To thisend the coil is putin series 
with a known resistance of (say) jth ohm, and a 
current is sent through the two from two standard 
cells. By means of a high resistance galvanometer 
the fall of potential is measured first in the known, 
and then in the unknown, resistance, and the value 
of the latter is readily deduced. It is well to make 
such measurements, tirst, with the coils cold, and, 
then, after they have been in action for 24 hours. 
Since the temperature coefficient of copper is .4 per 
cent. per deg. Cent, it is possible to deduce the 
average temperature of the coil from its increased 
resistance after working. When the resistance is 
known, the copper losses for each secondary current 
can be plotted, and also for each corresponding 
primary current, and if to these be added the iron 
losses, which are practically constant, there will be 
obtained a curve giving the loss at all loads from 
zero to the maximum. It is then easy to calculate 
the all-day loss if the loads at the various hours be 
assumed, and there be added the losses in the cable 
serving the transformer. $ 

A transformer does not give the same difference 
of potential at full load as it does at light load. 
There is adrop in the secondary coil owing tosome 
of the lines of induction that are linked with the 
primary leaking away and escaping linkage with 
the secondary. One method of measuring second- 
ary drop is to connect two similar transformers io 
the same mains, and to provide a load of lamps for 
one of them. The terminals of the first transformer 
are connected to like terminals of the second, and 
in one of these connections an electrostatic volt- 
meter is placed. Before the lamps are lighted 
the voltmeter will give no reading, but imme- 
diately the lamps are switched on it will reveal 
the amount of secondary drop suffered by the 
loaded transformer. Mr. W. M. Mordey has in- 
vestigated the magnetic leakage of transformers by 
aid of two thermometers, one of spirit and the 
other of mercury. If there is no leakage they give 
similar indications, but if the lines of induction 
pass through them the latter set up currents in the 
mercury which heat the metal and increase the 
reading. There are cases in which it is desirable to 
encourage magnetic leakage, as when arc lamps are 
run off a constant current secondary circuit operated 
from a constant potential primary circuit. It is 
found in some cases that the core losses of a trans- 
former increase very greatly in course of time. 
Mr. Mordey has demonstrated that this effect can 
be produced by prolonged heating without any 
electric influence. The change seems greatest in 
iron that has been carefully annealed ; it tends to 
revert to its former condition. 

The phenomenon of electrical resonance has an 





important bearing on the construction of trans- 
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formers. Every electric circuit that possesses self- 
induction and capacity has a natural period of vibra- 
tion. A mechanical analogue of such a circuit 
can be constructed by two vessels of water connected 
by a tube. If the level in one vessel be suddenly 
raised or lowered, the water will flow backward 
and forward through the connecting pipe, provided 
this pipe be of fair diameter. But if its resist- 
ance be increased by throttling it, the arrange- 
ment may be made “‘ dead beat,” the water flowing 
gradually, and exhibiting no vibrations of level. 
If C be the capacity of a circuit and R the resist- 
ance, then C R is the electrostatic time constant, 
that is, the time in which the circuit will be charged 
up to about two-thirds of the full difference of 
potential of the generator to which it is connected. 


If a circuit has an inductance L, then L is its 


time constant. If acircuit has both capacity and 


inductance, then the time constant = 2 7 JCOL 
If a circuit be joined up to an alternator, the 
latter impresses its period on the circuit, just as it 


the coldest month, terrestrial radiation is very 
effective, especially under favourable conditions 
of clear sky and dry air. Aslightly greater diurnal 
range of temperature than in December proves 
that the return of the sun from the southern tropic 
is beginning to make impression upon the atmo- 
sphere. The weather is on the mend, the worst is 
over ; nevertheless the severity of cold may fall in 
either of the winter months, January, besides being 
typically the coldest month, has the most variable 
weather ; storms and squalls are frequent, fog and 
mist are prevalent. 

January, 1896, has been mild and gloomy, not- 
withstanding high atmospherical pressure and small 
rainfall, Little was seen of the sun for the first 
week, in which the percentage of sunshine was 
only 4 for the United Kingdom. This, however, 
gradually rose to 25 in the fifth week. The long spell 
of cheerless, irksome weather dated from before 
Christmas ; but the sullen skies have not per- 
mitted severe frost. The only signs of winter 
have been slight falls of snow in northern localities 
and occasional hoar-frosts in the mornings. The 





is possible to move a pendulum backwards and for- 
wards by hand at a very different speed from its 
natural period. | 

The capacity in an alternate current system of 
distribution resides principally in the concentric 
mains. These have usually } microfarad per mile. 
It is found by the formula : 
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where 
i = the length. 
R, = the inner diameter of the outer conductor. 

R i= the outer «3 »» inner = 

KX = @ constant, its value being 3 for paper and 4 


for india-rubber, 


As is well known, large solid conductors are not 
economical for the transmission of alternate cur- 
rents. Dr, Fleming finds that a stranded cable of | 
19 wires of No. 12 gauge is the limiting size when | 
the frequency is 100. The current that flows in 
and out of a conductor, due to its capacity only, | 
when connected to an alternator is given by the | 
formula, 





A= f x Vx2rn, 

16° 
where A is the current, C the capacity in micro- 
farads, V the volts, and 1 the frequency. For 
2000 volts, a frequency of 100, and 4 microfarad 
capacity, the current is about } ampere. If an 
alternator be suddenly connected to a system of 
mains having capacity, it may give rise to waves of 
current that will raise the difference of potential to 
several times its normal amount. In this way the 
insulation may be destroyed and serious damage | 
done in an apparently unaccountable manner. In | 
illustration Dr. Fleming dipped a wire connected 
to a transformer in and out of a glass of water con- 
nected to the other terminal. Generally there was 
a spark on breaking circuit ; but not always. Some- 
times the rupture took place at the instant that 
there was no current in the main, and then the 
spark did not occur. In further illustration Dr. 
Fleming had two pendulums that could be sud- 
denly connected together, the second being formed 
with a pliable rod. If the moving pendulum was 
connected to the stationary one when the former 
was at the end of its swing there was no shock. 
But if it were coupled to it when at full speed, the 
second pendulum received a violent shock and made 
an impetuous swing far beyond its usual limits. In 
a similar way a wave of current may be sent through 
a main and give rise to an excessive difference of 
potential. Dr. Fleming concluded his lecture by a 
reference to the important work in connection with 
transformers done by Paul Jablochkoff and Lucien 
Gaulard. 


THE WEATHER OF JANUARY, 1896. 
ALTHOUGH the year of the calendar commences 
11 days after the winter solstice, when the sun is 
rising inthe noonday sky, and the days are lengthen- 
ing, so little effect has this change that January is 
usually the month which has the coldest weather. 
It is not the sunshine but rather the wind which 
rules the weather, for the warmest wind is from 
S.W., the coldest from E., and overcast weather is 
much warmer than cloudless. Even clear sunshine 


is not so warm as gloomy weather, while starlight 
nights are very much colder than overcast. 





In this, 


mean pressure and temperature of the atmosphere 
at extreme positions of the British Islands, to 
which the Isle of Man is central, were as follows : 





Mean 
| Mean Difference .| . Difference 
Positions. Pressure. | from Normal. —" from Normal. 
in. in deg. deg. 
North 30,02 above 0.38 41 above 2 
South 30.36 - 46 ~ 
West 30.24 » 46 46 | an 
East 80.28 » «42 39; nil 
Central 30.27 a» oat 44 | above 3 





The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 








Places. | Rainy Days. | Amount. soe eek 
in. in. 
Sumburgh .. 28 3.90 0.05 more 
iv. xs 16 0.99 2.64 less 
Valentia 17 2.94 B87 os 
Yarmouth .. 1.24 O72 . 


19 | 


The resultant wind was from W. by S., rather 
more northerly than usual. The wind systems 
were anticylonic, but the period 13th to 18th was 
stormy. Atmospherical pressure exceeded 31 in. 
on the 9th, and was least, 28.65 in., on the 15th. 
The highest temperature, 57 deg., was reported at 
Dublin on the 2nd ; the lowest, 17 deg., at Glenlee 
on the 23rd. The mean temperature at 8 a.m. 
Greenwich time, for the entire area of the British 
Islands at sea level was 47 deg. on the 2nd, and 
fell to 36 deg. on the 10th, rose again to 46.5 deg. 
by the 17th, fell to 37 deg. by the 27th, and rose to 
42 deg. on the 30th. At 84.m., the 14th, while 
the temperature at Valentia was 52 deg., at Sum- 
burgh Head it was only 27 deg.; and on the 16th 
the same stations had respectively 50 deg. and 
28 deg.; the 20th, Roche’s Point 45 deg., con- 
trasted with 25 deg. at Loughborough ; the 21st, 
Scilly 46 deg., York 26 deg.; the 22nd, Scilly 
48 deg., Cambridge 28 deg.; the 23rd, same two 
places, 48 deg. and 22 deg. London had only 
seven hours of sunshine, Parsonstown, in the 
centre of Ireland, had 50, and Aberdeen, although 
so far north, had 67. Aurora was seen in north 
Scotland on the 19th and 26th. On the 19th 
1.17 in. of rain was measured at Stornaway. Not 
more than four days were tolerably clear, and not 
less than 20 were overcast. Fog was reported on 
11 days in east England. 

For the five weeks ending February 1 the dura- 
tion of bright sunshine, estimated in percentage of 
its possible amount, was for the United Kingdom 
15, east Scotland and north-east England 19, 
Channel Isles and south-west England 18, east 
England 16, south Ireland 15, north Ireland and 
central England 14, south England and west Scot- 
land 13, north-west England 9, north Scotland 8. 
The weekly death-rate in the metropolitan district 
averaged 19. The barometer has not been so high 
since January, 1882, when the weather was very 
similar to that of the past month. 





THAMES BRIDGES.—No. XXXII. 
57.—Litrte WittennaM BripcGe. 


THE village of Little Wittenham is on the 
Thames, about 16 miles below Oxford, at a point 


where the river is divided by two islands into three | 





channels, one of which is navigable. A short dis- 
tance below, between Shillingford and Little Wit- 
tenham, the River Thame flows into the Thames, 
leaving behind it the ancient town of Dor- 
chester, which stands back from the main 
stream beyond the Dyke Hills. These two 
mounds, which are parallel, are about 20 ft. in 
height, and 40 yards across from crest to crest ; 
they are artificial, and are supposed to have formed 
part of the Roman defences of the great military 
station of Dorchester, and the outworks of the strong 
fortified camp of Sinodun, on the opposite side of 
the river. The position was made a very secure 
one. The Dyke Hills extend from one bank of the 
Thames, a distance of about three-quarters of a mile, 
across a bend to the Thame, enclosing a consider- 
able area, which could be cut off by admitting the 
Thame into the channel between the two banks, 
while on the other side rise the two hills 
of Sinodun, round one of which a broad and deep 
fosse was made. There appears conclusive evi- 
dence, as we have seen when writing of Walling- 
ford and Shillingford Bridges, that the locality was a 
strong British camp before the Roman occupation. 
Speaking of Sinodun, Leland says: ‘‘ This place is 
wonderfully diked about, and standeth on a hill in 
Barkshire hanging over the Tamese. Withyn it 
hath been sum towne, or as the common voice 
sayth, a castelle in the Britannes tyme, defaced 
by lykelyhood by the Danes. And numismata 
Romanorum be there found when ploughing.” In 
his History of Wallingford, Hedges dwells at some 
length on the importance of the position of Sinodun, 
forming as it does ‘‘ part of a large circuit of hills 
capable of communication by signal.” He tells us 
also that British and Roman arms, pottery and 
other relics, including a British buckler, found in 
the bed of the river, near the old ford, are fre- 
quently found. He adds: ‘‘It may be doubted 
whether the camp on Sinodun Hill furnished per- 
manent quarters both winter and summer for 
the troops... The main body of the Roman 
army was probably garrisoned below . . . at or 
near Wallingford ; but that Sinodun formed a link 
of great importance in the cordon, appears clear.” 
Camden tells us that a castle existed on the top or 
the slope of the hill, which was captured by King 
Henry II, before he made peace with Stephen. 
The river crossing at Little Wittenham is quite of 
minor importance, and the approach is not even a 
carriage road, the highway from Dorchester running 
through Shillingford and crossing the river there. In 
his ‘‘Oxfordshire Bridges” J. M. Davenport tells us, 
that in 1869, the crossing consists of ‘* a succession 
of three wooden bridges. Approaching them from 
the Berks side, the first crosses a back stream and 
is wholly in Berks. The second bridge crosses the 
main stream, the centre of which is the boundary 
of the counties. These two bridges are repairable 
by the owner of the Little Wittenham estate ratione 
tenure. The third bridge crosses a navigable 
cut of the river made by the Thames Commis- 
sioners about the year 1790; it is wholly in 
Oxfordshire, but the road approaching it on the 
Oxfordshire side is not a carriage road. The road 
down to the bridge on the Berks side is a carriage 
road. This cannot be regarded as such a public 
bridge, as the inhabitants of the county are liable 
to repair. It is, moreover, ‘principally for the 
purposes of the navigation, and a gate is kept 
locked which prevents persons passing over the 
bridge, excepting on the payment of a toll. By the 
Thames Navigation Act, 29 and 30 Vic., c. 89, the 
Conservators are to maintain the present communl- 
cation, or an equally convenient one between the 
lands in the parishes of Little Wittenham and Dor- 
chester respectively.” Two of the three wooden 
bridges referred to by Mr. Davenport in 1869 were 
removed in the following year, and replaced by the 
Thames Conservancy with iron structures in 1870. 
The illustration on page 220 shows the principal 
of these two bridges, that one extending over the 
artificial channel made in 1790. This, as well as the 
second and less important structure (not illustrated), 
were designed by the late Stephen Leach, engineer 
to the Conservators of the River Thames ; the con- 
tractors were Messrs. Cochrane, Grove, and Co. 
As will be seen from the illustration, the structure 
is very light and of simple design ; it consists of 
two arched lattice girders with solid ends, and 
13 panels formed with angle-iron verticals, and 
single intersection angle-iron bracing. The top 
boom of the girder is made of one plate 6} in. by 
}in., and two angle bars; the bottom boom is of 
angle irons spaced far enough apart to receive 
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the bracing. At the ends these girders rest on 
cast-iron bearers bolted to the stone abutments. 
The girders are so spaced apart as to allow a clear 
width of 6 ft. for the pathway. The bottom flanges 
are connected, at intervals of 19 in., by light angle- 
iron transverse bearers, and to these the flooring 
is secured ; the latter consists of flat bars 4 in. by 
}in., laid close together diagonally, and covered 
with concrete. A slight embankment about 50 ft. 
long forms the Oxfordshire approach, and a cause- 
way 120 ft. in length carries the pathway across 
the first island to the second of the iron bridges. 
This is of a different type, and consists of 
four 20-ft. spans of parallel plate and angle-iron 
beams 18 in. deep ; they rest on cast-iron columns 
12 in. square, but extended at the head to a length 
of 20 in., to which the undersides of the girders are 
bolted. On the banks the bearings are formed by the 
stone abutments. The adjacent ends of the girders 
over the piers are bolted together by covering 
plates. The distance apart between the girders is 
6 ft. 6in., and this space is bridged by arched 
floor-plates in 5-ft. lengths, covered with concrete 
to make the platform ; the girders are tied together 
at intervals of 2 ft. 6 in. by rods passing across the 
floor-plate. The handrail is of cast-iron standards 
and wrought-iron pipes. Beyond this bridge is a 
raised path 90 ft. long, which leads to the third 
section of the crossing ; this is more insignificant 
than either of the preceding, and consists of a few 
piles driven into the bed of the stream, and carrying 
sills on which the platform and handrails are bolted. 


58.—Cuiirron HamppEeNn BripGeE. 


Clifton Hampden Bridge crosses the Thames 
about 2 miles above Little Wittenham, and con- 
nects the villages of Clifton and Long Witten- 
ham. It is comparatively a modern structure, and 
possesses a special interest because it is a private 
bridge, erected under the Local and Personal Act, 
27 and 28 Vic., cap. 44 (1864). This Act was ob- 
tained by Mr. Henry Hucks Gibbs, lately created 
Lord Aldenham, and the following are some extracts 
from the preamble of the Act : 

‘An Act for making and maintaining a bridge 
over the River Thames or Isis near the ferry at 
Clifton Hampden, in the county of Oxfordshire, 
with approaches thereto ; and for other purposes. 

‘‘ Whereas there is an ancient ferry, and also a 
ford across the River Thames or Isis in the parish 
of Clifden Hampden, in thecounty of Oxfordshire, 
from that place to the parish of Long Wittenham, 
in the county of Berks, with roads, bridleways, or 
paths leading thereto respectively on both sides of the 
river. And whereas the making of a bridge over 
the said river near to and in lieu of the said ferry 
and ford, with approaches thereto on both sides of 
the river, would be both a local and public advan- 
tage. And whereas Henry Hucks Gibbs, Esq., is 
or claims to be seised in fee simple of the said ferry 
and the soil of such of the lands required for the 
purposes of this Act as are in the county of Berks, 
and also is or claims to be tenant for life in posses- 
sion of the soil of such of the lands required for the 
purpose of this Act as are in the county of Oxford- 
shire, &c.”’ 

The powers conferred by this Act included 
the construction of a bridge adapted for carriage 
traflic, together with the necessary approaches and 
roads leading from the public highway between 
Clifton Hampden and Abingdon, and on the other 
side of the river from the bridge to Long Witten- 
ham. It was made a condition that the bridge 
should be completed for traffic within five years of 
the passing of the Act, and that the width of the 
arch over the towing path on the north bank of the 
river, and seen on the right-hand side of the illus- 
tration on page 220, should not be less than 30 ft., 
So as to leave sufficient space for the path and for 
navigation. One clause of the Act says: ‘‘ After 
the day on which the bridge is opened for public 
traffic, no person, animal, or vehicle, shall pass on, 
or be driven, or taken over, through, or across the 
river by means of any ferry or ford, or other place, 
within a distance of 200 yards, measured in a 
straight line from either side of the bridge. . . 
without paying toll . . . . under penalty of 51. to 
the undertaker ” (Henry Hucks Gibbs), who had 
power to close all roads leading to the old ford and 
ferry. On the other hand, he had to providea 
ferry or other means of transit if the bridge 
became impassable. 

The bridge is built of red brick ; there are six 
pointed arches, struck from four centres ; the con- 


tion on page 220. They are built with four ribs 
18 in. wide and spaced 2 ft. 9in. apart; these 
ribs project 9in. below the face of the arch, and 
spandril walls are carried above them. The 
faces of the outer ribs are ‘inished with 
moulded brick. The widths of the six spans 
are respectively as follows, counting from the 
Berkshire shore: 23 ft. 9in., 30 ft., 31 ft. 6 in., 
34 ft. 6in., 31 ft. 6 in., and 30ft., the last being 
the arch over the towing path and navigable 
channel. The thicknesses of the corresponding 
piers are 7 ft. 6 in., 8 ft., and three of 8 ft. 6in.; 
the length of 16 ft. is common to all the piers, 
Cutwaters extend for a distance of 5 ft. 6 in. on 
each side, and angular projections are carried up 
the face walls above each pier as high as the top of 
the parapet ; these projections break the flatness 
of the face walls, and provide shelters 4 ft. deep 
on the platform ; a similar feature is common to 
several of the old bridges higher up _ the 
river. The platform of the bridge is 13 ft. in width, 
and the parapet walls are 3 ft. 10 in. high, finished 
with a moulded coping, as shown in the illustration. 
The abutments on each side are 13 ft. long and 
17 ft. wide, and the approaches are low embank- 
ments, protected near the bridge by parapet walls. 
Clifton Hampden Bridge was built in 1864 at the 
cost of Mr. Henry Hucks Gibbs (Lord Aldenham), 
the design having been made by Mr. Homfray, 
modified by the late Sir Gilbert Scott, who was 
then employed by Mr. Gibbs in the restoration 
of Clifton Hampden Church ; so far as possible the 
design was made to harmonise with Culham and 
Abingdon bridges ; the bricks were all made on the 
Aldenham estates. The cost of the work was about 
4000/., including 7001. for Parliamentary expenses, 
and the tolls charged are less than those of the 
ferry which it replaced, and which, with certain 
land, belonged to Exeter College, Oxford. 





NOTES. 

Tue Scarcity oF WatTER IN East Lonpon. 

TuHE report of the Local Government inquiry into 
the serious scarcity of water in East London last 
summer completely exonerates the East London 
Water Company from any responsibility for the 
failure. The dearth was due, the inspectors con- 
clude, to exceptional waste arising from the non- 
repair of consumers’ pipes after the heavy frost, 
and from excessive garden watering during 
the drought in May and June. There was in 
addition a serious decrease in the volume of the 
River Lea from the prolonged drought, and the 
means of storage of the company were in- 
adequate, owing to Parliament having refused 
to pass the Bill for constructing reservoirs pro- 
moted by the company in 1893. In the follow- 


after a very close division in the Commons, and the 
reservoir extensions now nearly completed under 
this Act will, the inspectors think, suffice to pre- 
vent a recurrence of a deficiency of water till the 
population has again considerably increased. The 
inspectors also recommend the use of properly de- 
signed cisterns in each house, to which no sanitary 
objection can be raised, whilst it was proved that 
houses thus fitted suffered little or no inconvenience 
during the period of scarcity. The inspectors fur- 
ther tind that there was no evidence to show that 
the health of the district suffered during the period 
in question. 


Gasgous Compounrs oF Iron AND NICKEL.’ 

In our account of the Royal Society Soirée held 
on June 19, 1891, we referred to the gaseous com- 
pound of carbon monoxide and nickel exhibited by 
Messsrs. Mond, Langen, and Quincke. Later in 
the same year, in connection with our report of 
the proceedings of the British Association, we dealt 
with the matter at greater length (see vol. lii., 
page 349), and with a later discovery of a volatile 
compound of iron and carbonic oxide. It may be 
remembered that it was discovered that if carbonic 
oxide be admitted to carefully prepared finely 
divided metallic iron at ordinary temperature, the 
gas is absorbed by the metal. Then, if after 24 
hours the iron is heated to about 120 deg. Cent., the 
compound Fe(CO),, or iron carbonyl, distils off. 
It may be condensed by a freezing mixture as a 
somewhat viscous liquid of pale yellow colour. In 
reference to the matter, Professor Henry Morton 


ing year the necessary powers were obtained | 


a gaseous combination with iron. When water-gas 
first came into use in America for illuminating pur- 
poses, it was found that it gave rise to mushroom- 
shaped deposits on burner tips. These deflected 
the flame and diminished its luminous intensity. 
Some examples were sent for analysis, and were 
pronounced to be oxide of iron. Further investiga- 
tion showed that the deposits were only formed 
when oxide of iron was used in the purifiers, and 
then only when there was some reduced or metallic 
iron present. By taking care that the iron was 
fully oxidised before use, the difficulty was entirely 
avoided. 


Raiways IN CHINA. 

The Chinese Government has now apparently 
realised the importance of railways, and is, it 
seems, prepared to set to work at once in the 
matter of conferring upon the Celestial Empire 
the boon of railway accommodation. This becomes 
evident from a recently published Imperial decree, 
which is an interesting document from an engi- 
neering point of view. ‘‘As railways,” says the 
decree, ‘* are of such an exceedingly great import- 
ance, and more especially so for commerce, the 
Imperial Government has decided under all circum- 
stances to introduce them in China. The Princes 
and the Ministers have therefore been commanded 
to propose, in the first instance, the building of a 
railway in the vicinity of the capital of the empire. 
Subsequently they have commissioned the governor 
in Kuangsi, Hu-Yu-Ten, to have the district 
surveyed, and they state now that a railway line 
from Tientsin along the western border of the 
Emperor Canal, round the ‘ Southern Parks,’ as far 
as the Lu-chou-chiow Bridge, will be 216 li (about 
85 miles) long, and will cost about 2,400,000 
taels. They have also sent in maps with all pos- 
sible necessary information concerning the matter, 
and requested that a director might be appointed 
for the undertaking. It is exceedingly diffi- 
cult to conduct an entirely new undertaking, for 
one must be quite certain as to what measures 
one means to adopt. As Hu-Yu-Ten already pre- 
viously has forwarded good reports about this 
matter, and now has measured the distance 
Tientsin-Lu-chou-chiow, we by this appoint him 
director of the section mentioned above. The 
cost has to be defrayed by the Ministry of 
Finance, and the governors in the northern 
ports. As regards the projected line from Pekin 
to Hankow, the construction of same will incur 
very heavy expenses, more especially on account 
of the length of the line. By this we give 
permission that wealthy merchants in all pro- 
vinces, if they be in a position to form a capital of 
more than 10 million taels, form a limited railway 
company, and at once commence the building of 
the line. The Imperial officials are to refrain from 
any interference in the company’s affairs. Should 
|the undertaking prove successful, we promise 
| special distinctions. All officials in Pekin and the 
provinces are to be supplied with full information 
about the matter.” 








SewaceE Disposat at Paris. 

Very extensive sewerage works have been in 
progress in Paris during the past few years, and 
will be brought to a conclusion by the year 1899, 
The governing principle has been in the first place 
to totally prevent all untreated sewage entering 
the Seine, and in the second to adopt in its com- 
pletest development the system of water carriage, 
which, as originated in this country some 60 or 70 
years ago, raised the ire of German chemists, who 
complained of the waste of manurial material. At 
the present moment the discharge from the Paris 
sewers amounts on the average to 590,000 cubic 
yards per day, though this value may vary 20 per 
cent. more or less, without taking account of ex- 
ceptional storms. For purifying the sewage 
irrigation farms have been laid out, the first of these, 
that on the peninsula of Genevilliers, dating from 
1869. Progress was then interrupted by the war, 
but since then the area at this spot treated has been 
greatly extended, and now amounts to very nearly 
2000 acres. The land treated was originally an 
arid sandy waste, the value of which is said to have 
been increased fivefold by the process, being now 
cultivated as kitchen gardens. This land, it should 
be stated, does not belong to the municipality, but 
to private individuals, to whom the sewage is 
delivered on demand, the flow to the land 





recalls, in the January number of The Stevens Indi- 
cator, @ curious circumstance bearing on the ques- 





tour of these arches is clearly shown in the illustra- 





tion of the power of carbon monoxide to enter into 


| prietors. 


being entirely under the control of these pro- 
All sewage not required by them 
flows direct to the Seine. As an average these 
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lands at Gennevilliers take about 117,000 cubic 
yards per day, with a minimum of 65,000 in 
February and a maximum of 170,000 in June ; the 
average corresponds to covering the soil to a depth 
of about ;'; in. every day. The whole of the re 
maining sewage, amounting to about four-fifths of 
the total, has up to the present been turned direct 
into the Seine. As regards frost, it is stated that 
even during the heavy and long-continued frost of 
last year, the supply to the land in February did 
not fall sensibly below the average, although 
during this period only about one-sixth of the area 
in question was irrigated at any particular time. 
The success attained here has been so great 
that the Paris Municipality determined to ex- 
tend the system, and acquired powers for treat- 
ing another 2000 acres in the peninsula of 
St. Germain. This work was completed in July 
last year, and a quantity of sewage amounting to 
53 cubic yards per acre per day is thus disposed of, 
or about 106,000 cubic yards in all. An aqueduct 
8} miles long was constructed specially for this 
work, its dimensions being fixed with a view to 
passing in the future nearly double the present 
total sewage of Paris, it being intended to prolong 
it to other irrigation farms farther on. Included 
in the work is a syphon under the Seine, in con- 
structing which the shield system of tunnelling 
was employed. This was described in detail in 
}INGINEERING, vol. lix., page 529, The farm at 
St. Germain belongs to the city, but is occupied 
and worked by private parties, who are simply 
bound to take not less than 19,000 cubic yards per 
acre per annum. In this way about half the present 
output of the Paris sewers is satisfactorily provided 
for, and during the next three years the remainder 
will be dealt with in a similar fashion. Powers 
have been acquired for delivering sewage to another 
12,356 acres, still further down the valley of the 
Seine. The whole of this land will not, of course, 
be required immediately, but provides ample ac- 
commodation for a very large increase in the present 
sewage discharge of the city. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 6. 

Tut reaction from low prices and a quiet market to 
higher prices encouraging activity has reached a limit 
for the present. The sale of 20,000 tons steel rails 
awakened hopes, but since a week ago there have 
been no additional sales. The tendency is upward, 
but buyers have no sympathy with advancing quota- 
tions. Onlya few large sales have been made here and 
at Pittsburgh. Steel production in that centre and at 
Wheeling has been curtailed. Billets have advanced 
to 20.50 dols. here. Lake ore is strong ; consumers are 
waiting until the Government loan is made. There 
will be a heavy business done in March, and at stronger 
prices. Rods, wire, and wire nails are active for early 
delivery. Boiler-plate and skelp-iron quotations have 
been asked for, for about 5000 tons. Structural iron 
orders for over 5000 tons went to Pittsburgh. Certain 
railroad companies have asked for prices on about 45,000 
tons of rails, Within two weeks orders for upwards of 
100,000 tons of pig iron will be placed, over one-half of it 
going to southern furnaces. The American iron markets 
re stronger than they appear to be on the surface. 
Ve y large requirements are held back for one reason 
or another. If the horizons were clear and no squalls 
threatening, business would assume enormous propor- 
tions. The United States Senate in voting for silver 
represented the people who vote, but antagonised Wall- 
street and the papers owned byit. The silver issue 
will divide parties in the next campaign. Railroad 
prospects are better. The work of reorganising de- 
crepit properties is going on. Anthracite coal-mining 
promises at last to be placed on a more profitable 
basis, under the dictation of financially interested 
manages. 








EXPLOSION OF A BLOW-OFF SUMP. 
To THE EpiTor OF ENGINEERING. 

S1r,—In reference to the articls in your issue of Feb- 
ruary 7 upon the above subject, with your permission I 
will briefly explain my experience with a similar blow off 
sump to that referred to in Mr, L. E. Fletcher’s report. 

The sump was covered with stone flags, and the outlet 
pipe to the sewer was trapped in a similar manner, but 
there was no vent or escapes pips. The flags were several 
times displaced at the time of blowing off, filling the stoke- 
hole with steam and scalding water. This particularly 
occurred upon the advent of new firemen, they changing 
rather frequently. After each successive lifting of the 
flags, they were simply replaced loosely, without cement 
or mortar, so that the joints were more or less open, 
leaving sutlicient means of escape had the cause been an 
accumulation of pressure. It was, therefore, concluded 
that the flags were lifted by the shock caused 


by the sudden opening of the blow-off tap, and the 
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remedy was simple. A straight length of 6-in. rain pipe | 
was led from the space above the water in the sump, up | 
through the roof of the boiler shed. This was the cure, | 
and there has been no further trouble after three or four | 
years’ working. It is evident that the 1{-in. vent pipe | 
mentioned in the previous case was too small to bave any | 
effect. Moreover, the horizontal length and bend would | 
render it inoperative even had it been larger, as a head | 
of water would require to be ejected before the shock in | 
the sump could be relieved. | 
The only precautions necessary in such cases are to have | 
the escape pipe of sufficient area and straight, and to see | 
that it does not dip into the water, but is simply spigoted | 
into the flag. 
J. Donacpson, Consulting Engineer. 
25, Tower-buildings, Liverpool, February 10, 1896. 





WATER-TUBE BOILERS. 
To THE EprTok OF ENGINEERING. 

S1r,—In our letter of the 27th ult., which you were so 
good as to publish in ENGINEERING of the 31s ult., it was 
mentioned that we did not desire to foliow our competitors 
in comparing results obtained under different conditions 
of working, and we added that it seemed to us best to 
place before your readers merely the results obtained with 
our boilers on board the Friant, tugether with a clear 
statement of the conditions under which those results were 





obtained. We now beg you to bea so kind as to publish 


the four consumption trials, as these are sufficiently 
explained by the diagram. 
We are, Sir, your obedient servants, 

. AND A. NICLAUSSE, 


24, Rue des Ardennes, Paris, February 11, 1896. 





COAL PREMIUMS ON RAILWAYS. 
To THE EpitTor or ENGINEERING. 

Srr,—The interesting article which appeared in your 
columns, page 54, January 10 last, upon the subject of 
‘*The Awakening of the Great Western,” directed atten- 
tion to the most important question of the coal premiums 
and their effect. The remarks in the article refer to the 
Great Western Railway only, but they apply with equal 


| force to all the other lines. 


Theoretically it may sound admirable that the man 
who burns the least coal shall receive a reward, but in 
practice the result is most unsatisfactory, and is not to 
the advantage either of the companies, the drivers, or the 
passengers. 

Years ago, as an engineering pupil, I had the usual 
time acting as a fireman, and then saw and heard quite 
enough of ‘‘ coal-dodging” and the “tricks of the trade” 
to convince me that the whole system of coal premiums is 
a mistake, and requires great improvement and alteration. 

The statement contained in your article that time is 
lost on many occasions in order to save coal, is perfectly 
true. It is equally well known that when trains are a 
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the inclosed diagram, which contains a summary of the 
trials, and gives the duration of each; only a portion of 
the boilers were under steam in each trial, excepting in 
that held at full power. 

In regard to this last trial, it should be explained that 
the conditions were that at least 9000 horse-power should 
be obtained, with a combustion not exceeding 301b. per 
equare foot of grate surface. As a fact, we obtained 
9438 horse-power, while burning only 25lb. of coal per 
equare foot of grate surface. In the trial of April 13, 
1895, under forced draught, the conditions were that 
(12 boilers only out of the 20 being under steam) the rate 
of combustion should not be less than 301b. of coal per 
square foot of grate surface, without producing flame in 
the chimneys or unduly heating the bases. The diagram 
shows that we burnt up to 361b, per square foot in one of 
the two groups of boilers under steam, the mean horse- 
once developed by the two groups being 6842 indicated 

orse-power over a four hours’ trial. Had all the boilers 
been at work, the total power would have exceeded 11,000 
horse-power. It is unnecessary to say anything about 





few minutes behind time, it would be an advantage if a 
driver were to pick up a minute or two on the journey, 
but the coal premium prevents bis doing so. : 

A still more important point, however, comes to light 
with reference to double engine running. There are very 
many instances daily in which the trains are made up to 
the exact number of coaches which entitles a driver to 
take a second or pilot engine if he desires assistance. If 
the day be fine, and but little wind, it frequently happens 
that the one engine can easily convey the train, but it 
would require the consumption of 2 1b. or 3 lb. per mile 
more coal; the result is that if the driver is a ** coal- 
dodger,” he will naturally take the pilot engine to help, 
rather than burn the extra coal in his own firebox. : 

Now let us look at the matter from the company’s point 
of view. A pilot engine runs a distance of, say, 100 miles 
with the train, and has to return either “light,” or 
attached probably to a train which does nob require it, 
and the result is 200 miles of pilot working at 1s. per 
mile in order to save 2 Ib. or 3 lb. of coal per mile, and it 
is a well-known fact that very much of the double engine 
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unning which is to be seen on some lines, is the direct 
result of the coal premium system. 

Unfortunately there are so many “‘ tricks in the trade” 
that the driver who burns the least coal very generally 
does not get the premium ; indeed, the more honest a man 
is the less chance he has of obtaining i, 

In consequence of the unfairness of the whole system, 
large numbers of the best drivers and firemen in the 
country decide to have nothing whatever to do with the 
‘‘ premium;” they burn the coal necessary to do the work 
properly, and give no attention to the place in which they 
stand on the coal list. On the other hand, some men 
become such ‘‘coal-dodgers” that it might be thought 
to be their chief duty. 

A man who desires to act honestly has a great diffi- 
culty ; for instance, when a man takes charge of an 
engine in the morning, he finds a quantity of coal on the 
tender, how is he to estimate how much? Abt the coal 
stage when he takes a supply of coal how is he to esti- 


mate that he receives the righb weight? for the boxes of b 


coal vary very considerably, and especially so in cases in 
which tips at Christmas are given by some of the drivers 
to the coal-stage men. Abt the end of the day a quantity 
of coal is left upon the tender, but the driver can only 
guess as to how much, 

It often happens that one man at night fills up his coal 
sheet as leaving a ton on the tender, but the next man 
who comes to take charge of the engine estimates that he 
takes to only half aton. What becomes of the difference ? 
Is one or other driver mistaken in his estimate? Is one 
trying “‘ coal-dodging?” or are both men perfectly honest, 
and has some third person in the night helped himself to 
half a ton of coal, and put it on his own tender? In other 
words, has some third person put in practice the well- 
known remark, ‘‘ If wecan’t beat um, we must cheat ’um”? 

The Society of Locomotive Drivers and Firemen and 
the Amalgamated Society of Railway Servants years ago 
carefully investigated the whole subject, and have always 
been opposed to the present system of coal premiums, 
and have urged that it would be far more to the interests 
of the companies, and also to those of the men, if the pre- 
mium were given to the driver and fireman for having 
their engine in good condition and repair, for keepin 
time with the trains, and for general good conduct. f 
trust the companies will investigate the whole subject, 
with a view to the arrangement suggested being carried 
out. 

Tam, yours truly, 
Criement E. Stretton, C.E. 

Saxe-Coburg House, Leicester, February 10, 1896. 





THE STRENGTH OF CYLINDRICAL 
SHELLS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Referring to Mr. F. Keelhoff’s article (page 101 
ante) on the ‘‘Strength of Cylindrical Shells,” many 
people, probably most of us, are apt to mistake the ab- 
struse for the profound. I have stated in plain figures 
the distribution of stress in a given cylinder in language 
that every engineer should understand, whether he agrees 
with it or not 

Mr. Keelhoff begs the question at issue, tangles up the 
subject in a labyrinth of abstruse mathematics, which I 
venture to say no human being but the compositors will 
ever read, and concludes that I must ba wrong; my argu- 
ment, being intelligible, may be thought shallow; his, being 
unintelligible, will by many be thought profound. As 
a matter of fact, the best way to pass off bad reasoning is 
to obscure it by long and involved arguments and formule. 

Mr. Keelhoff is discussing some experiments of mine 
published in ENGINEERING, December 7 and 14, 1894, He 
prefaces his paper by an argument that experiments to be 
reliable should include observations on stresses within the 
elastic limit. As my observations commenced at low pres- 
sures, and were continued until the first signs of local weak- 
ness were exhibited, and as the highest pressure did nob 
exceed the elastic limits of the plate, except locally in a 
weak spot, all that he says in this connection has no 
bearing whatever on the question at issue. His next 
argument is that riveted joints from friction act almost 
like welded joints. Without discussing this question over 
again, how can it have any reference to the experiments 
he is discussing? In these the first step was to measure 
the friction of joint, the stiffness of the plate. They were 
demonstrated, not by mathematics, but by actual test, to 
amount to about 4 1b, to the inch. That was the strength 
of the cylinder as an endless ring. 

Any pressure in excess of that must have been trans- 
mitted to the ends. His argument that only a small pres- 
sure could be transmitted, is simply absurd, in face of 
the fact that a very high pressure was in fact transmitted. 
_ When we come to the mathematical investigation, we 
find that he commences by begging the question at issue, 

I admit that if a strip in a shell acts under pressure as 

an independent beam, then the endless ring theory is 
correct. Mr, Keelhoff assumes ‘‘from the symmetry of 
conditions there can be no shearing forces in the planes 
bounding the strip.” That is to say, that each strip acts 
as @ separate beam, 
_, Bat in a hollow cylindrical beam loaded with weights, 
it is just as true that “from the symmetry of con- 
ditions there can be no shearing forces in the planes 
bounding the strips ;” is he prepared to say that, there- 
fore, each strip in such a beam acts as a separate beam ? 

The most abstruse argument in mathematics may be 
reduced, when dealing with a particular case, to concrete 
figures. I have givena diagram of stress fully accounting 
for every pound of pressure on each square inch of the 
surface of a given cylinder under given conditions. 

Will Mr. Keelhoff give a diagram of the stresses in the 
shell plate of a 10 in. in diameter by 10 in. long 1s in. 
when in the act of transmitting a pressure of 240 lb. to 





the inch to itsends? He may use the most complicated 
process of investigating the question that even he can 
devise, but when he has finished his analysis will he kindly 
interpret it, and give the net results ? 
Tan, yours, &c., 
J. C. SPENCE. 
56, Bishopgate-street Within, London, E.C., 
January 20, 1896. 





FILING OF TRADE CATALOGUES AT THE 
PATENT OFFICE. 

To THE EDITOR OF ENGINEERING. 
_ Sir,—A few months ago some correspondence appeared 
in the electrical trade papers on this subject, and the 
attention of this Chamber was recently called to the 
matter. The following letter to the Patent Office and 
the reply thereto may be of interest to your readers, and 
the publicity given to the same through your paper may 
@ the means of rendering the collection of trade cata- 
logues at the Patent Office still more complete, 

Yours faithfully. 
Kenric B. Murray, Secretary. 
Botolph House, Eastcheap, London, E.C., 
February 11, 1896, 


{Cory.] 
January 27, 1896. 
Sir Henry Reader Lack, 
Comptroller-General, 
Patents, Designs, and Trade Marks Office, 
25, Southampton-buildings, Chancery-lane, W.U. 

Sir,—The attention of this Chamber has been called to the fact 
that the librarian of the Patent Office of the United States of 
America is making a collection of illustrated and other trade 
catalogues, price lists, circulars, and other similar publications 
for reference by those instituting inquiries in regard to patents, 
—— and trade marks, or making use of the Patent Office 
ibrary. 

I am desired to say that in the opinion of this Chamber such a 
collection of records in your department would be exceedingly 
valuable, and am directed to bring the suggestion before the 
authorities of Her Majesty’s Patents Office as one which it would 
be well to adopt. 

By this means there would be permanently preserved an 
enormous amount of extremely useful material which might on 
occasion elucidate the meaning of many trade terms and usages. 

If such a collection and filing were adopted by the Patents 
Office, it would no doubt be’extremely serviceable, and be largely 
resorted to by those interested in patents, designs, and trade 
marks. 

I am desired to express the hope that this suggestion will re- 
ceive the careful consideration of the authorities of Her Majesty’s 
Patents Office, and I shall be glad to learn, their decision in the 
matter. 

I am, Sir, yours faithfully, 
(Signed) Kgnric B. Murray, Secretary. 


[Cory.] 
25, Southampton- buildings, Chancery-lane, 
London, W.C., January 29, 1896. 
The Secretary, The London Chamber of Cc a 
Botolph House, Eastcheap, E.C. 

Si1r,—I beg to acknowledge the receipt of your letter of the 27th 
inst., suggesting, on behalf of the London Chamber of 0 " 
that a collection of illustrated and other trade catalogues, price 
lists, and similar publications should be made and filed in the 
Patent Office library, and, in reply, to inform you that the nucleus 
of such a collection was formed some 20 years ago, and has since 
that date been gradually extended. 

In view, however, of the suggestion of the London Chamber of 
Commerce, I shall be happy to consider how far it may be possible 
to render this collection more complete, and to make it more 
easily accessible for public reference. 

I am, Sir, your obedient servant, 
(Signed) HH. Reaper Lack, 
Comptroller-General. 

















THE NORTH-EASTERN BRAKE 
EXPERIMENTS. 
To THE EpiToR oF ENGINEERING. 

Sir,—I feel compelled to write and support the claims 
of Mr. C. E. Stretton, of Leicester, in the columns of 
your paper on thissubject. Ihave handled both systems, 
the automatic vacuum and the ordinary Westinghouse, 
and have watched the working of both brakes for some 
time, and can say that of these two the Westinghouse 
automatic brake is the more efficient in general use. I 
also say most decidedly that there is more than “‘ sufficient 
reason” to induce railway companies, especially those 
like the North-Eastern Railway, who already have the 
ordinary Westinghouse apparatus, to adopt the quick- 
acting Westinghouse brake, not only for passenger trains, 
but for fast meat, fish, and goods, or any trains that run 
on any part of the road over 30 miles an hour. 

I sincerely hope that the splendid achievements of the 
late North-Eastern Railway trials will result in that and 
other English railway companies copying their American 
contemporaries by adopting this efficient but — as 
‘*Novoye Vremya” likes to designate it—complex appa- 
ratus. What can ‘‘Novoye Vremya” call the steam 
vacuum brake apparatus used on some English engines 
but complex ? Yorkers he does not know or wish to 
know that this piece of machinery, with which some 
of our express engines are fitted, is so complex that it 
does not, in half the cases, work properly in response to 
the movement of the driver’s handle or reduction of 
vacuum in the train pipe. On one of our railways using 
the automatic vacuum brake the motto is ‘‘The train 
must stop the engine.” 

I have noticed and experienced the difference between 
the stopping of two light engines, one fitted with the 
vacuum steam and the other with the Westinghouse, at 
an emergency. 

The engine fitted with the latter would stop in one- 
quarter the distance of one fitted with the former. These 
are facts which cannot be disproved. 

** Novoye Vremya” has given your readers “an infinite 





deal of nothing,” but can he disprove that the best brake 





is the one which will bring a train to a stand in 100 yards 
less, at 60 miles an hour, than the other ? 


Yours faithfully, 
London, E.C. Arg BRAKE. 





To THE EpiToR oF ENGINEERING. 

Srr,—As I have no intention of wasting further time on 
an anonymous correspondent, I shall content myself with 
calling attention to an extremely offensive paragraph in 
**Novoye Vremya’s ” last letter, in which he refers to my 
“inability to defend my client.” I never had at any 
time any client interested in these brakes; I attended the 
North-Eastern brake trials as the representative of two 
railway sccieties, and my only object was to witness 
results, not to ‘‘ defend ” them. 

Yours truly, 
Crement E Srretton, C.E. 

Leicester, I'ebruary 10, 1896. 





THE INSTITUTION OF CIVIL ENGINEERS. 
To THe Epitor oF ENGINEERING. 

Srz,—I think Mr, Thwaite is quite right ia suggesting 
a discussion of the programme of reform in the Institution 
of Civil Engineers, as it cannot but help to strengthen the 
hands of the enlightened section of the members; and 
though we have, I am glad to say, a real live President, 
determined, we hope, to give this section the lead it has 
so long wanted, there can be no harm in strengthening 
his hands. 

What is needed is to engage the interest of the mass of 
the members in the work and life of the Institution—to 
utilise to a greater degree the energy and brains which 
presumably exist in our midst for the improvement of 
our Institution and the advancement of our profession, 
No ont reform will accomplish this. 

We do not do anything like what we might and ought 
to do for either of these objects, and the apathy of our 
members in what I may call the politics or business of 
the Institution (whether it is cause or effect of this, or 
both) is a very remarkable fact, and probably cannot be 
paraileled in any other institution in the country. One 
fact alone is sufficient proof of this—that for more than 
30 years, I believe(very likely much more than 30), there 


has been no meeting called to discuss our bye-laws. When - 


one remembers that by Bye-law 3 of Section XII. such dis- 
cussion is out of order at a general meeting, this evidently 
means that they have practically received no discussion. 

This might mean that they are perfect and satisfy every- 
body, but we might say that with much more confidence 
after discussion than before. It is, in fact, well known 
that they do not satisfy everybody, and the fact really 
indicates nothing but intense apathy. 

I am sorry to see no report of the meeting of lust week 
in your paper. Is this due to the old bad tradition of 
not communicating with the Press, or is it coming this 
week ? 

I will not touch now on a reforms, but certainly 
one should be greater publicity. One custom that has 
tended to retard reform is that even the few suggestions 
which are occasionally made at the annual general meet- 
ing are never printed even in our Proceedings; and I 
suppose ib is, therefore, probable that there will be no 
printed report of last week’s meeting. And yet there are 
more than 6000 members who were not there, and they, 
at least, are surely entitled to know what took place. 

Yours faithfully, 

February 11, 1896. Ps 





CHANDLER’S TRIPLE-EXPANSION 
ENGINE. 
To THE EprTor or ENGINEERING. 

Srr,—In the description of Chandler’s triple-expansion 
engine on page 118 ante, you say that the lowest one of 
the set of four valves controls the exhaust port, preventing 
the vacuum destroying the cushion steam above the low- 
pressure piston, thus securing that the connecting-rod is 
always in compression. 

I would like to point out that, from the diagrams 
accompanying the description, the connecting-rod is 
not always in compression, 7.¢., the engine, as far as the 
action on the brasses is concerned, is double-acting, not 
single. The diagram compression starts much too late, on 
the return or up stroke. It should begin ab about mid- 
stroke (depending on the ratio of connecting-rod to crank). 
For it is at this point that the inertia of the moving parts 
comes into play. For the first half of the up-stroke, 
this is against the flywheel, with rods in compression. 
In the second half of the stroke, relieves the flywheel— 
rods in tension—if there is a strap round crankpin. 
Without a strap the pistons, &c., would possibly go 
through the top cover. 


Ravenscourt Park, W. 


Yours faithfully, 
J. Dovuatas, 





THe Late Mr. Witiiam WitiiamMs.—Mr. William 
Williams, a former chief engineer of the Cyfarthfa 
Works, died at Merthyr on January 16. The deceased 
gentleman was born in 1822 at Merthyr Tydvil, his 
father being chief engineer to the Cyfartha Works, a 
position also held by the grandfather of Mr. Williams, so 
that the position has been hereditary in the family. 
Whilst occupying the position in question, Mr. Williams 
carried out many important alterations to the works ; but 
in 1853 he resigned, and set up in business for himself as 
a civil engineer. Amongst the works for the design and 
construction of which he was responsible, may be men- 
tioned the West Tidal Harbour at Bute Docks, and the 
Bute Viaduct. Later on he was connected with various 





water works undertakings, 
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MISCELLANEA. 
Tur South Metropolitan Gas Company have in use 
42,000 ‘* penny-in-the-slot” meters, of which 10,616 were 
fixed during the past six months. 


Mr. V. Herzenstein, a Russian railway engineer, esti- 
mates that the life of creosoted sleepers is as follows: On 
main lines creosoted pine lasts 15 years, oak 18 years, and 
beech 20 years. 


The Dominion Government has given notice of a reso- 
lution to pay a subsidy of 50,000 dols. per annum for five 
years, for a direct fortnightly steamship service between 
Canada and France and Belgium. 


The Admiralty have authorised the adoption of oil 
fuel in the Gladiator, cruiser, which was recently begun 
at Portsmouth. The oil is to be carried in bulk, and the 
tanks are to be built as feed tanks. 

At a meeting of the King’s College Engineering Society, 
held on February 7, Mr. Wolfe Barry, C.B., and Mr. 
Walter Smith were elected patrons of the Society. A 
paper on petroleum was also read by Mr. C. F. Mott. 


We are informed by the secretary that the official 
address of the British Association of Water Works Engi- 
neers is Palace Chambers, 9, Bridge-street, Westminster, 
S.W., to which all communications may now be for- 
warded. 


It has been decided to manufacture a set of water-tube 
boilers of the Thornycroft type at Keyham yard. This 
set is for the Proserpine, a third-class cruiser to be built 
at Sheerness, and it is intended they shall develop 7000 
indicated horse-power. They will have steel tubes 
throughout, experience having shown that copper tubes 
deteriorate. 


Messrs. Merryweather and Sons have recently con- 
structed a novel steam fire engine, which they designate 
the ‘‘Dogceart” pattern. This handy little machine 
weighs about 14 cwt., and has riding accommodation for 
three men; it pumps over 100 gallons per minute, carries 
a full complement of hose and coal, and can be run at full 
trot by a single horse. 


The traffic receipts for the week ending I'ebruary 2 on 
33 of the principal lines of the United Kingdom amounted 
to 1,417 4611., which was earned on 18,863 miles. For 
the corresponding week in 1895 the receipts of the same 
lines amounted to 1,262,594/., with 18,728? miles open. 
There was thus an increase of 154,857/. in the receipt-, 
and an increase of 134} in the mileage. 


We are requested to state that the arrangements are 
now complete for lighting in the evening the southern 
galleries of the South Kensington Museum on the west 
tide of Exhibition-road, which contain the collections of 
machinery and naval models. These galleries will be 
open free to the public from February 17 on three 
evenings a week—Mondays, Tuesdays, and Saturdays, 
till 10 p.m.—in the same manner as the main building. 


The report of the Liverpool Overhead Railway just 
issued shows that this, which is only the second regular 
railway worked in this country by electricity, is now ina 
prosperous condition, having carried no less than 3} million 
passengers during the past half-year, in spite of the fact 
that the very cheap workmen’s trains have been aban- 
doned. The cost of working has been 60 per cent. of the 
receipts. A dividend at the rate of 34 percent. per annum 
has been declared on the ordinary shares. The work of 
extending the line is making rapid progress. 

M. Charles Margot, Professor of Physics at Geneva, 
has succeeded in electro-plating aluminium with copper. 
His method consists ia first cleaning the aluminium with 
an alkaline carbonate, after which it is thoroughly washed 
inrunning water. This is followed by an immersion in a 
5 per cent. solution of hydrochloric acid, and another 
washing in pure water. A preliminary deposit of copper 
is then obtained by immersing the article in a weak and 
slightly acid solution of sulphate of copper. This done, 
the article is thoroughly washed and placed in the 
electrolytic bath. 


The students of the City and Guilds Technical Col- 
lege, Leonard-street, Finsbury, will hold their biennial 
conversazione on Thursday, February 20, for which Pro- 
fessor Silvanus P. Thompson, D.Sc., F.R.S., has promised 
to prepare a lecture on *' Invisible Light and its Photo- 
graphy,” a subject suggestive of recent discoveries and 
current scientific topics, Tne lighter portion of the pro- 
gramme consists of a concert and dance, while the whole 
of the college not used in the entertainment is to be given 
up to exhibits of model machinery, electrical appliances, 
and chemical manufactures. 


Electricity has been very largely adopted for machine 
driving in the works of the Baldwin Locomotive Com- 
pany, Philadelphia. A great advantage of the system 
is said to be the absence of overhead belting and shafting, 
so that a perfectly clear path is left for the travelling 
cranes, and the handling of material correspondingly 
facilitated. Another instance of vuhe general employment 
of electricity is to be found at the Brooks Locomotive 
Works, Dunkirk, N.Y., where power is distributed 
over every department in this manner. The generators 
aggregate over 300 electrical horse-power. 


A paper was read on January 30 before the Civil and 
Mechanical Engineers’ Society, by Mr. W. M. Binny, 
C.E,, on “* Hot-Water Heating,” which was one of con- 
siderable interest, as it introduced to the notice of the 
public an improved method for doing this. The method 
advocated has recently been used in a new block of resi- 
dential chambers very successfully. A discussion fol- 


lowed the reading of the paper, and among those who 
took part therein were the following gentlemen: Mr. 
S. a Court, A.M.LC.E.; Mr. E,. ; 


G. Brewster, 


|A.,M.1.C. E., M.I.M.E.; Mr. W. Cooper Penn, 
A.M.I.M.E.; Mr. W. H. Beanes, Mr. R. Killick, Mr, 
H. A. Parker, and Mr. F. R. Pennistan. 


In a recent number of Dingler’s Polytechnischer Journal 
a novel method of determining carbon in steel, due to Mr. 
Peipers, is described. The method is similar in principle 
to the assay by touch inuse for gold. A series of six bars of 
known carbon content are prepared, each successive one 
of which contains about .2 per cent. of carbon more than 
its predecessor. These bars form the touch needles, whilst 
the touchstone is represented by a slab of unglazed porce- 
lain. To make the test the specimen to be examined is 
rubbed on the porcelain, as well as the needles, producing 
long black patches, which are made of equal depth of 
tone. The slab is then immersed in a 124 per cent. solu- 
tion of copper-ammonium chloride, which dissolves away 
the iron, leaving the carbon behind as a grey stain. The 
depth of this stain is proportional to the carbon in the 
steel. It is claimed that differences of as little as .025 to 
.05 per cent. of carbon can be determined in this way, 
when the conditions are favourable. 


A case of some interest to boilermakers was recently 
settled before the Official Referee. In this, Messrs, Sand- 
ford sued a Mr. Gammon for the payment of their bill 
for extra work done to a small boiler made to the defen- 
dant’s order in 1894. This claim was resisted on the 
ground that the boiler as supplied was of inferior 
workmanship, and not in accordance with the speci- 
fication. In proof of this it was stated that on re- 
moving rivets, for the purpose of replacing them 
with others, and thus stopping leakage, many of these 
rivets were found skewed. This was held to show that 
the holes had not originally been drilled fair. On the 
other hand it was alleged that this skewness arose from 
the method of driving out the rivets. To test the 
accuracy of these conflicting opinions an experiment was 
made before the Official Referee, on which each party was 
at the same time represented by an expert, Mr. Watkin 
representing the plaintiffs,and Mr. Percy J. Neate, of 
Rochester, the defendant. Two plates were drilled and 
riveted together, it being agreed beforehand that in this 
instance the holes might be taken as fairly true. The 
rivets were then knocked out, when more than half of 
them were found skewed. As the result of this experi- 
ment Messrs. Sandford won their case, 


Mr. Leonardo Torres, a Spanish engineer, has recently 
presented to the Paris Académie des Sciences an account, 
accompanied by a model, of a somewhat remarkable calcu- 
lating machine, by means of which the roots of equations of 
any degree can be obtained mechanically. The insvru- 
ment is based on a series of circular slide rules, so con- 
nected that if one disc is seb at a given number the other 
discs read the powers of that number. By means of 
epicyclic gearing the reading of each of these discs is 
added to the reading of another disc, on which the 
variable coefficients are set, and the result read off on a 
third set of discs. So that, for example, these discs give 
the value of Ax* +- Bx? + Cx + D. By a special device. 
the sum’of the readings of this third set of discs are added 
together, showing the value of the function for any 
particular value of x, When this total is zero the reading 
of the first wheel corresponds to a root of the equation, 
The instrument already constructed is capable of solving 
either of the two equations ; 


a*+ Az8=B 


a+ Aa’ =B., 


where the constants A and B are perfectly arbitrary. 
The maximum error, in spite of the somewhat crude con- 
struction of the machine, does not exceed 1 per cent, 


or 


A remarkable feat has recently been performed in 
Chicago, where a stone church having a high tower has 
been moved bodily a distance of 50 ft. from its original 
site. The method followed was to cut horizonal holes 
through the foundations. Steel beams were passed 
through these openings, and the rails to form the track 
for the rollers laid. The building was then lifted by 
means of 250 36-ton screw-jacks. The structure in ques- 
tion measured 93 ft. by 161 ft. in plan, and was 100 fo. 
high at the highest point, exclusive of the tower, which 
latter had a base of 24 ft. square, and was 225 fb. high. 
The total weight moved was 6650 tons. All arches and 
other openings were braced with timber, and the walls of 
the building were tied together by iron rods at frequent 
intervals. The pillars supporting the galleries were also 
thoroughly braced. The quantity of ironwork used was 
very large, enough 60-lb. rails being used to form 1} miles 
of ordinary railway track. The rollers on which the 
beams carrying the building ran were each 25 in. long by 
2 in. in diameter, and some 1600 of them were used. 
When all was ready the building was pushed forward by 
means of sixty 5-ton screws, the nuts on which were 
turned simultaneously by a number of men, a quarter- 
turn being taken at a time corresponding to an advance 
of 4 in. in the position of the building. The total 
time taken in this operation for the whole distance of 
50 ft. was seven days. The work was completely suc- 
cessful, not a single wall being cracked in the process of 
removal. 


In an interesting paper recently read before the Society 
of Arts by Mr. F. H, Cheesewright, an account is given 
of the canal by which the valley of the city of Mexico is 
to be drained. The work in question is of great interest 
historically. The city itself is built in an oval valley 
having a circumference of 200 miles, and bordered by 
lofty mountains. In the valley are five lakes, some of 
which occupy ground higher than the city level, which 
has accordingly been subject to the most disastrous floods. 
The first attempt at drainage was made 42 years before the 





discovery of America, very important works being carried 





out by the Aztec king then reigning. The Spanish, in build- 
ing their own city of Mexico, occupied ground below the 
mean level of the neighbouring lake, and inundations 
became frequent. To remedy matters a drainage canal 
was proposed, leading the waters to a tunnel, to be con- 
structed through the mountains round the valley. This 
plan was proposed in 1604, but owing to the expense in- 
volved it was never properly carried out, various cheaper 
but inefficient remedies being tried instead. So matters 
went on, until in 1887 a loan was raised in London for 
the construction of a canal 22 miles long and involving 
about 21,000,000 cubic yards of excavation, and a tunnel 
63 miles long, which was fully described in ENGINEERING, 
vol, iix., page 270. The work of excavating this tunnel 
was let to a leading United States firm originally, but 
the progress made was so slow that the contract was can- 
celled and placed in the hands of Messrs. S. Pearson, of 
London, who have finished it to the satisfaction of the 
authorities in less than six years, or about one-seventh 
of the time required at the rate of working of the original 
contractors. 





PersonaL.—The Queen has approved the appointment 
of Mr. Thomas Robertson, general manager of the Great 
Northern Railway Company of Ireland, to be chairman 
of the Irish Board of Works, in the place of Lieutenant- 
General Sir Richard H. Sankey, K.C.B., who retires on 
March 22 next. 


Horizonrat Bortnc MAcHINE: ADDENDUM.—We are 
asked to state that the horizontal boring machine illus- 
trated on page 180 of our last issue, was built by the 
makers, Messrs. Loudon Brothers, of the Clyde Tool 
Works, Johnstone, for the Dalmarnock Iron Works of 
Sir William Arrol and Co., Limited. 





CavraLoGuEs.—Messrs, Easton, Anderson, and Goolden, 
Limited, of 3, Whitehall-place, London, and of Erith, 
have issued a new catalogue containing illustrated descrip- 
tions of a large variety of pumping and other engines, 
amongst which may be noted the Grafton high-speed 
engine. Particulars are aleo given of the different types 
of boilers, pulverisera, and dynamos made by the firm.— 
Messrs. Julius Harvey and Co., of 11, Queen Victoria- 
street, London, E.C., have issued a pamphlet describing 
the dry process of gold extraction, for which they supply 
machinery. — We have received from Messrs. Rose, 
Downs, and Thompson, Limited, of the Old Foundry, 
Hull, a copy of their new catalogue of oil-mill machi- 
nery and granary plant, which contains fully illustrated 
descriptions of the various types constructed by the firm. 
—We have received from Messrs. P. R. Jackson and Co., 
Limited, of the Salford Rolling Mills, Manchester, a copy 
of their new illustrated catalogue of spur and bevel gear- 
ing, and of various steel castings used in general engineer- 
ing work. Amongst the principal items may be noted 
the double helical toothed wheels, which this firm were 
the first to introduce into this country. Full prices are 
given in nearly every case, the usefulness of the catalogue 
being correspondingly increased.—The Diamond Machiue 
Company, of Providence, Rhode Island, have sent u3 a 
copy of their new catalogue of grinding and polishing 
machines. This contains illustrated descriptions of an 
exceptionally large variety of such tools, ranging from 
heavy grinding lathes with 11-in. centres and a 16-ft. bed, 
down to light bench tool-grinding machines. Portable 
emery wheels, arranged to be held in the hand, and 
driven by flexible shafting, are also shown, and should 
prove useful tools, 





Tue * Stock ExcHanerk YEAR-Book.”—This compre- 
hensive record of all limited liability companies, which 
has now reached its twenty-second year of publication, is 
issued by Mr. Thomas Skinner, 1, Royal Exchange 
buildings, E,C., and in the story of the financial results 
of each company, so succinctly set forth in the profit and 
loss of each year and the dividend, there is much to pro- 
voke reflection. For the greater part of the past year 
there was a very hopeful view of the commercial situation, 
but Venezuela and the Transvaal excitement proved dis- 
turbing. However, it is satisfactory that such a reliable 
authority as Mr. Skinner is inclined to the view that 
since the situation is less dangerous, the depreciation is 
being made good. The state of the money market is un- 
precedented, with the Bank rate at 2 per cent fora year 
and 10 months, and with three months’ bills in the 
open market averaging less than 1 percent. This year 
is entered upon with such large stores of capital seeking 
employment that no improvement in the money market 
is yet in sight. In contrast with the remarkable accumu- 
lation of unemployed resources at the Bank, there is the 
quite unprecedented activity in company-forming. The 
year 1894 exceeded all previous experience as regards the 
number of companies registered, and 1895 exceeded 1894 
to an extent that no year before exceeded a preceding 
year. The number of companies registered in 1895 in 
this country will probably prove to be not less than 3700 
as compared with 2890 in 1894, The total capital of these 
companies exceeds 200,000,000/., which is probably the 
largest total for purely new companies that we have ever 
seen. But in certain years this total has been exceeded, 
owing to quite special causes, such as the re-registration 
of banking companies, which at one period produced quite 
abnormal figures. As regards the expansion of both 1894 
and 1895, it is noticeable that the great majority of the 
companies have been for the purpose of acquiring and 
working mining properties. In nearly all such cases the 
whole capital is quickly paid up, and it is therefore 
probable that in the past year more has been paid up in 
respect of new companies than even the large increase in 





their number would otherwise suggest, 
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LONGRIDGE’S DUST-PROOF WHEEL FOR TRUCKS. 
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Mrxe and colliery managers are likely to welcome 
a practical method of automatic lubrication and dust 
exclusion in truck or trolley wheels and axles, The 
design illustrated above has been devised by Captain 
C. C. Longridge, recently managing director of the 
Patent Axle-Box and Foundry Company, Limited, 
and appears a cheap and simple means of excluding 
dirt and retaining the lubricant. A rubber ring, pre- 
ferably hollow, is sprung into a groove or recess cast 
in the wheel boss, or pedestal, or axle sleeve, and 
embraces the journal with sufficient pressure to form an 
efficient dust-shield and oil retainer. In the self-oiling 
wheel, which is designed for fixed axles, the wheel is 
secured to the journal by a washer and cotter, the latter 
of which may be applied through an oil-hole, or, if 
desired, through a central aperture in the boss closed 
by a cap. Ample space is provided for the lubricant, 
and as dust is excluded, the life of the brass will be 
prolonged, while the saving in oil and attention should 
quickly repay any slight additional initial cost. The 
same form of construction is also applied to pedestals of 
brackets and axle sleeves. Messrs. Hadfield and Co., 
Limited, of Hecla Works, Sheffield, are the makers. 





INDUSTRIAL NOTES. 

ALTHOUGH the engineers’ dispute was settled by the 
arrangements made by Lord James of Hereford, there 
were still some matters which did not come within the 
“setigpord of his lordship’s reference. These have now 

een arranged, and the works have restarted generally. 
The first point was the concession of 23. per week ad- 
vance to the ironfounders, whose strike was contempo- 
raneous with that of the engineers, but was conducted 
separately by the executive of the Ironfounders’ Union. 
The Belfast employers have conceded the advance, and, 
therefore, that dispute is also settled. Then there 
were the non-associated Clyde shipbuilders, who were 
not parties to the negotiations. ‘These have agreed to 
the same terms as the Associated Shipbuilders, and 
the wages of the men will be levelled up to the current 
trade union rates. There were some rumours of a dif- 
ference between the boilermakers and the Clyde firms, 
but they had no real foundation in fact, in so far asa 
probable dispute was concerned. There were a few, 
it appears, who did not participate in the advance, 
but this difference is settled. There is, however, a 
move for higher wages in the Mersey district, the 
Boilermakers and Iron Ship Builders’ Society having 
given notices of a demand for 1s. per week advance 
in time rates, and 5 per cent. advance in piece rates, 
. a end of this month. The advance is asked from 
Maren 2, 





The February report of the Ironfounders’ Society 
states that ‘‘ trade still continues on the side of im- 
provement, there being a decrease on each benefit.” 
The total on the funds was 2189, last month 2349, a 
decrease of 160. This decrease would have been 


much larger if the settlement of the Belfast dispute 
had given time for the men to have returned to work. 
There were only 763 on donation, 740 on superannua- 
tion, 397 on sick benefit, 123 on other trade benefits, 
and 166 on dispute benefit. The decrease in the 








number out of work is really 124. The total number 
of members is 15,186, showing an increase on the 
month, which is rather unusual at this time of the 
year. ‘The total cost of benefits was at the rate of 
763/. 6s. 2d. per week, or about ls. per member per 
week-—the lowest average for a long time past. The 
total balance in hand now is 27,739/., an increase of 
14867. 7e. 1d. in the month. The Belfast strike was 
costing over 100/. per week ; this also is now being 
saved. The detailed reports on the state of trade are 
even more encouraging than the figures of actual de- 
crease in the number of unemployed, for the Tables 
show a gradual improvement in all parts of the 
country. In no case is the state of trade declared to 
be ‘very bad ;” last month it was so described in 
three places, with 434 working members. Only in 
one instance were the men on short time. Trade was 
from good toslack in 110 places, with 14,239 members ; 
last month it was so described in 105 places, with 
13,188 members. Trade was from very dull to bad in 
11 places, with 947 members; last month it was so 
described in 17 places, with 1988 members. There 
have not been such encouraging signs for a long time 
past. The members are now voting on the appoint- 
ment of a travelling auditor. 





The February report of the Associated Iron- 
moulders of Scotland is not able to show any sub- 
stantial reduction in the number of unemployed, as the 
New Year holidays in Scotland come into the January 
account. Were it not for that fact, there would be 
improvement in the state of trade, reckoning by the 
number out of work. Another reason is the settle- 
ment on the Clyde was too late in the month to affect 
advantageously the sta'e of the labour market in so 
far as the moulders are concerned. The men only 
returned to work on January 27. The full terms of 
the agreement are given in the report, and hopes are 
expressed that peace ang concord will now prevail. It 
is stated that with the 2s. per week advance the Bel- 
fast moulders will still be below the Clyde men in the 
rate of wages. 


The report gives the clauses in the | 


form one common fund belonging to the society as a 
whole, no branch being able to vote away such funds 
in case of dissolution or dispute. 





The report of the Associated Blacksmiths’ Society 
has to admit a rather bad start for the year 1896, 
owing mainly to the dispute on the Clyde, and to the 
New Year’s holidays in Scotland. The latter, indeed, 
were extended in consequence of the former, with the 
result that 160 members were in receipt of unemployed 
allowance. In order to provide against idle benefit 
being paid for purely holiday suspension, a rule has 
been A root to the effect that idle benefit is only due 
after the expiry of six days at holiday seasons ; then 
the member is entitled to six succeeding days’ benefit, 
if he isso long out of employment. There was, how- 
ever, in spite of holidays, and of the dispute on the 
Clyde, a reduction in the number on idle benefit as 
compared with the previous month. The repcrt states 
that trade prospects on the whole are very encouraging, 
and it is expected that the number of idle hands will 
be reduced to vanishing point. In consequence of 
many of the members being idle by the Belfast dispute, 
and not entitled to benefit under the rules, the circum- 
stances of the case were taken into consideration, and 
sums from 30s, to 3/. per member were voted to help 
to tide them over the difficulty. At the close of the 
month there were 314 on idle benefit, 35 on dispute 
benefit, and 108 on sick benefit, 27 being on superannua- 
tion allowance. The outlay for the month exceeded 
the income by 187/. 14s. 8d., but this is the worst 
month of the year, and in addition many were out of 
work by the stoppages at Belfast and on the Clyde 
during nearly the whole of last month. It is grati- 
fying to find only three branches out of 43 where 
trade is said to be bad, at all the others good, fair, 
steady, moderate, and improving are the descriptions, 
except in those which were unsettled by the recent 
dispute. The prospects, therefore, are mcst reassuring 
now that thestrikeand lock-out is settled. Suchafavour- 
able record has not been issued for a very long time. 





The report of the Carpenters and Joirers for Feb- 
ruary gives the total number of members as 44,315, of 
whom 1532 were on unemployed benefit, 1006 sick, 
and 490 on superannuation allowance. Considering 
the season of the year, the number out of work is not 
large. Naturally the council hail with satisfaction 
the termination of the dispute at Belfast and on the 
Clyde, for many of the members of the society were 
thereby adversely affected in those two large dis- 
tricts. The sixpenny levy was carried by over two- 
thirds majority, the amount being sent for distri- 
bution among the trades affected at Belfast and 
Glasgow respectively. The organisers of the society 
have been able to add three new branches. In 
reply to a vote from one of the branches, the 
council state that they will not be represented at 
the International Socialist Workers’ and Trades 
Union Congress. The sum sent in aid of the Bel- 
fast and Clyde workers was 900/., which sum was 
locally distributed—500/. to the engineers, 100/, to the 
labourers, and the rest in various amounts to other 
societies. The annual vote is being taken for the 
general secretary, the members of the council having 
just been elected by the ballot of the members. In 
looking over the list of 603 branches in the United . 
Kingdom, it is quite refreshing to observe how few of 
them report the state of trade as bad. Only 52 in 
England, 10 in Ireland, and not one in Scotland state 
that trade is bad. All the other 541 branches report 
favourably. This for January, in midwinter, is excep- 
tionally favourable, and the prespects appear to ke 
even better than they were a year ago. The mild, 
open weather is advantageous for out-of-door work, 
and consequently the indoor branches are kept very 
active in the preparation of woodwork. 








The reports from Lancashire with respect to the 


new Factory Act which will apply to moulders, engi- engineering trades are most encouraging, the prospects 
neers, and others in shops where men only are appearing to be brighter than ever. There is a steadily 


employed. The Ircnmouldera of Scotland are again 


increasing activity in all branches, not merely in one 


the first of the trade unions of England to iesue a’ or in afew centres, but generally throughout the whole 
balance-sheet for the year 1895. It states that the County Palatine. A noticeable feature in connection 
total income for the year was 19,735/. 7s. 3d. ; balance | with the general improvement is the large amount of 
at commencement of the year, 26,894/. 12s. 4d. ; total, | work which is being given out for the reconstruction 


46,629/. 19s.6d. The expenditure was 20,693/. 14s. 2d. 
The items of expenditure are as follows : Idle benefit, 


| 
| large firm is busy with orders for the reconstruction of 


11,0327, 8. 10d.; superannuation, 5257/. 9s. 2d. ;' tinplate works plant, similar work bein 


of plant in various manufacturing industries. One 


given out in 


funeral benefit, 2195/. 14s. lld.; accident claims, | other directions, Aconsiderably enna weight of new 
300/. ; salaries of all paid officers, central and branches, | work has recently been coming into the hands of boiler- 
938/, 2s. 6d. ; stationery, printing, halls, and meet-| makers, one of the largest firms in the district having 


ings, 7891. lls. 8d. ; miscellaneous, postages, &c , 
140/. 7s. 2d. The balance in hand was 25,9361. 5s. 4d. 


secured more new work during the last few weeks than 
they have booked for a number of years past during a 


Of this 12,000/. is invested, 12,170/. 93, 4d. in the similar period. Stationary engine builders continue 
banks and on deposit, 1749/. 2s. 6d. in the hands of , to be very busy. Machine-tool makers, as a rule, are 
branch officers, and 17/, 3s, 4d, in the hands of the well supplied with orders for some time to come. 


chief treasurer. The number of members is 6612. 


Locomotive builders also are now generally well en.- 


The above return has been sent to the Registrar of | ployed throughout Lancashire. There is also a con- 
Friendly Societies, in accordance with the provisions | tinuance of activity in all branches of cotton machinery, 


of the Trade Union Acts, 1871 and 1876. 


The funds’ notwithstanding the depression in the cotton indus- 
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tries in Lancashire. The latter fact is, in some re-| tions ia the memorial. The men asked for a 10-hours 
spects, discouraging, for it shows that other countries | day, progressive increase of wages, abolition of the 
are making busy preparations for the manufacture of trip system, a six-days week, payment of overtime at 
cotton goods. There is, generally speaking, an absence the rate of an eight-hours day, nine hours’ con- 


of labour disputes, none of any consequence existing in 
the engineering trades, or in those of a cognate cha- 
racter. The iron trades appear to be in a healthy 
condition ; prices are hardening, and makers are pretty 
full of orders. New business is coming forward fairly 
in the fiaished iron branches, and prices are stiffening. 
‘There is a stronger tone also in the steel trade, prices 
having generally an upward tendency. 





The condition of trade in the Wolverhampton dis- 
trict continues in the course of improvement. The 
demand for marked bars does not largely increase, 
and prices remain unaltered; but for medium and 
common bars there is good request, quotations being 
firm at the higher rates, although some inferior 
qualities have been offered at lower rates. Some 
heavy sales have recently taken place of common 
sheets at 7/. for singles, and from 7/. 5s. to 7/. 10s. for 
galvanisers’ double gauge. The prospects generally 
are regarded as so favourable that a further rise in all 
kinds of iron is thought to be probable. Large quan- 
tities of iron and steel have recently changed hands 
for local consumption, and hoops, tube strip, and 
roofing sheets are in active demand for India, Australia, 
and the Cape. There is also more activity in the 
steel trades. Pig iron is, it seems, urgently wanted in 
large quantities for forward delivery, but as makers 
hold out for higher prices, the transactions have not 
been over large. Some orders have been booked ata 
small advance. 





In the Birmingham district business is steady, but 
without any great change, except in the branches of 
railway material and material for naval construction. 
There is also a fair demand for constructional work 
for the Eastern and colonial markets. Generally 
all through these large Midland districts the pro- 
spects are good, and there are no serious labour dis- 
putes in progress or pending to mar the outlook. 
Generally it is expected that there will be a good run 
of work during the current year. In some of the 
underpaid trades advances in the rates of wages have 
been conceded without a strike, a fact which shows 
the tendency in trade. 


The National Miners’ Conference, which met last 
week at the Westminster Palace Hotel, had for its 
main object the preparation of work and Bills for the 
Parliamentary session. Two Bills have been prepared, 
the Mines Regulation Amendment Bill, and the Mines 
Kight-Hours Bill. The first has been amended in some 
particulars, but some of its provisions are not favoured 
by Durham or Northumberland. The Bill proposes 
some extensive changes in the regulation of mines, 
especially in respect of working hours and employ- 
ment. It was proposed to prohibit work in the mines 
by all persons under 18 years of age, but this clause 
was withdrawn. On the Eight-Hours Bill there is 
likewise a difference of opinion on the part of the two 
counties named, The Bill proposes to restrict work 
in the mines to eight hours from bank to bank, and to 
make the employer solely responsible by penalties for 
enforcing the provisions. The man who works more 
than eight hours is to escape the penalty, but the man 
who permits the working is to be penalised. Such a 
provision is wholly at variance with English law, and 
will not be carried in any case. A breach of the law 
ought to be punishable by all the parties guilty of the 
offence ; not one party only, and that one not always 
really able to prevent the infraction. It is also pro- 
posed to prohibit women and girls working in or about 
the mines. In 1887 the Lancashire and Yorkshire 
miners refused to support a proposal to prohibit women 
working on the pit bank ; now they support such pro- 
hibition. On the question of employers’ liability all 
sections of the miners are agreed to vote against any 
clause which permits contracting out. The conference 
passed a resolution of condolence with the bereaved 
families in connection with the mine disaster in Wales. 
It appears that all the South Wales miners support the 
Kight Hours Bill except those in the Merthyr and 
Aberdare districts, The Durham and Northumberland 
delegates abstained from voting. 





The Secretary of State for the Home Department 
has issued an order under the Factory and Workshops 
Act 1895, declaring that processes in the mixing and 
casting of brass, gun-metal, bell-metal, white metal, 
delta-metal, and phosphor - bronze, are dangerous or 
injurious to health, and therefore come under the pro- 
visions of the Act relating thereto. 





The Midland Railway directors, in reply to the 
memorial of 1200 out of about 2000 guards, have gua- 
ranteed the week’s work, as at present, of 10 hours per 
day, but have declined to assent to the other applica- 


tinuous rest, a four - days holiday, and other con- 
cessions. The firat point only was conceded. 





The London Trades Council have passed a resolu- 
tion in favour of a maximum of 60-hours week for all 
domestic employ¢s, servants, nurses, attendants, &c., 
under the London County Council at their asylums, &c., 
and 54 hours per week for workmen. In the drainage 
department the demand is for 48 hours per week, and 
no reduction in the present rates of wages. The reso- 
Intions alluded to are not in substitution for the de- 
mand for an eight-hours day for all workers, but only 
asa preliminary step towards that end, not only for 
workers under the London County Council, but for all 
municipal workers in all parts of the United Kingdom, 


The stoppage at the Plymouth Collieries is now 
complete, for the repairers and surfacemen who had 
not received their notices have now come out in 
sympathy with their co-workers. Thus a very large 
number of men are idle in the district. 





There has been another dispute at the Carmaux 
Glass Works. After the strike the men met and 
decided to form a union, the names of the officers 
being notified to the mayor. The firm immediately 
dismissed the men whose names were given in to the 
mayor. The matter was brought to the notice of the 
Government, when steps were taken to prevent the 
employer interfering with the right of association. 
A Bill has been prepared making it an offence punish- 
able with fine or imprisonment, or both, for interfer- 
“<—* prevent the association of workpeople. 

he Senate proposed a Bill forbidding the employés 
on French railways from combining. The Premier 
opposed the Bill, on the ground that the law was 
strong enough if the occasion should arise. But the 
Bill was carried by 159 to 82. 





Another firm has adopted the profit sharing system, 
namely, Messrs. Taylor, woollen manufacturers, of 
Batley. They have given shares to their workpeople, 
one or two, as the case may be, which will entitle them 
to share in the profits of the concern, All hands in 
their service since January 1, 1895, have been given 
one share ; all earning over 1/. per week will have two 
shares. Every effort in this direction will be watched 
with interest in order to see how far it will succeed in 
its object. 





THE FATAL SMASH AT ST. NEOTS. 

MaJor Marinp1n’s report on the above accident, which 
took place in the early hours of November 10, 1895, has 
now appeared, having been delayed awaiting the result of 
the analyses and tests to which the fractured rails have 
been subjected. It will probably be remembered that 
as the East Coast down Scotch express, leaving King’s 
Cross at 11.30 p.m., was running through St. Neots 
station, some 51# miles north of London, at a speed of 
about 60 miles an hour, part of the train left the rails ata 
point about 40 yards south of the north end of the down 
platform, 

“‘GreAT NORTHERN RAILWAY. 
‘* Board of Trade (Railway Department), 
**8, Richmond-terrace, Whitehall, London, 8.W., 
**24th December, 1895. 

** Between 100 and 120 yards north of this point there is 
a cross-over road, and a through road into a down siding, 
and here, or a few yards further north, the train was 
divided, the engine, tender, and ‘the five leading vehicles 
following the down line, and coming to a stand with the 
engine about 777 yards north of a firs) mark of any 
wheel having left the rails, and the four rear vehicles 
running off to the left along the line of the through road, 
and coming into disastrous collision with some loaded 
coal wagons standing on a siding outside the down line. 

‘In the leading portion the engine, tender, front brake- 
van, and two leading carriages (a compositeand a Pullman 
sleeping car) were on the rails, although the trailing 
bogie of the Pullman had been running for some distance 
off the rails, the next vehicle (a third-class brake carriage) 
had the trailing wheels, and the fifth vehicle (a corridor 
third-class carriage) had the centre wheels off the rails ; 
but in this portion of the train the damage was confined 
to the trailing bogie of the Pullman car, the brake gearing 
on the Pullman car and the two carriages behind it, and 
the sides of these two carriages, which had been dragged 
along the sides of some of the wagons on the siding. 

‘*The sixth vehicle, a composite sleeping carriage, had 
struck the end of a loaded coal wagon, and was wrecked, the 
body being almost destroyed and detached from the frame, 
which was telescoped into the seventh vehicle, another 
composite sleeping carriage, practically breaking up the 
leading half of its body ; the eighth vehicle, a third-class 
corridor carriage, was off the rails, turned round towards 
the left, and slightly raised up, with the body tilted over 
towards the right, and badly damaged; and the rear 
vehicle, a brake van, was off the rails towards the left, 
not much damaged. 





“The coal wagon first struck was broken up, and others 


were damaged, but they were moved but for a short 
distance. 

‘A lady, whowas in the first composite sleeping carriage, 
was killed upon the spot, and her sister and 17 other pas- 
sengers were injured, some of them very ceverely. One of 
those injured, who had been riding in the first composite 
sleeping carriage, died from the effects of his injuries 
eight days after the accident. 

‘*The rear guard of the train was also badly hurt. 

**At the point where the first derailment took place, two 
rails on the left side were found broken, but north of this, 
for over 100 yards, there were only some chairs broken, 
and some platform coping displaced ; then a wing rail was 
thrown out, and somé switches were damaged ; and then 
for a distance of about 56 yards the road was broken up. 
From this point to where the front portion of the train 
came to a stand, there were a number of broken chairs 
under both rails.” 

St. Neots is an ordinary roadside station, approached 
from the south on a slightly rising gradient, there being 
an easy curve to the west of a radius of 1 mile opposite 
the platform. 

‘The north cabin is on the east side of the line, 119 
yards north of the north end of the down platform, and 
about half-way between the end of the platform and the 
cabin there is a main line cross-over road, and a through 
road a into the down sidings, one of which runs 
parallel with the down line for a distance of 273 yards 
northwards. The point where there was found the first 
trace of ~ vehicle having left the rails was opposite to 

a 


the down platform, and the following distances northwards 
from this point should be noted : 
yards, 
To the north end of the down platform 40 
» the first crossing on the down line = 100 
», the north signal cabin.. ae am a 159 
», the point where the leading sleeping carriage 
was broken up against the coal wagon es 167 
», the point probably reached by the engine when 
the train was divided .. cm ee a 258 
», the point where the engine came toastand .. 717 


‘The permanent way of the down line on this section 
was relaid in 1875, with bull-headed Wilson and Cammell 
steel rails in 21-ft. lengths, weighing 80 lb. per yard, 
fished at the joints with plates weighing 21 lb. per pair, 
and secured by outside keys in cast-iron chairs, each 
weighing 39 lb., and fixed by one spike and two trenails 
to transverse sleepers of the usual dimensions. There are 
eight sleepers to each rail length, and the line is well 
ballasted with gravel. The rails which broke were, 
however, not Wilson-Cammell rails, but Bessemer steel 
bull-headed rails, 21 ft. in length and weighing originally 
80 lb. per yard, supplied in 1872 by the Railway Steel 
and Plant Company, Manchester, and laid in 1873 in the 
up line, taken up when the up line between the 52 and 
524 mile posts was relaid in 1886, and put into the down 
line in the course of ordinary repairs at some subsequent 
date, which cannot be accurately determined, but possibly 
five or six years ago. “ 

‘*Under the southernmost of the two rails the sleepers 
were placed at the following distances from the south end, 
viz.: 1ft. 5in., 4fb. 24in., 6ft. 8in., Yfr. 14in., 11fb. 4in., 
13 ft. 8in., 16 fb. O4in., 18 ft. 7in., 21 ft. (a joint chair). 

‘The engine (No. 1006) is one of the latest pattern, 
~ built in 1895, and was in thoroughly good running 
order. 
‘Tb has a leading bogie, centre driving wheels, 8 ft. 2 in. 
by actual measurement, and trailing wheels 4 ft, 8in. in 
diameter. 

**Tt has outside cylinders. 

‘*The wheel base is as follows : 


From the bogie centre to driving wheels .. sp: aD 

» _ driving to trailing wheels an ie 9 0 
The distance between the bogie wheels is .. 6 6 
And there is an overhang in front of.. . 44 


**The tender hus six wheels, with a wheel base of 
6 ft. 6 in. between each pair of wheels. 

‘* The total wheel base from the leading bogie wheels to 
the trailing tender wheels is 43ft. 5in., and the total 
length over the buffers is 53 ft. 14 in. 


‘*The following are the weights : 
Actual as Weighed 


Engine. after Accident. 
tons. cwt. 
Oa the bogie .. ae e és oe oe 19 12 
» driving wheel: 5 19 4 
» trailing wheels 10 15 
Total 49 11 
Actual as Weighed 
Tender. after Accident. 
tons cwt. 
On the leading wheels ae 
» centre * } Total 41 13 
» trailing ,, on 


‘The total weight of the engine and tender was, there- 
fore, 91 tons 4 cwt. as actually weighed. , 

“The weights and date of construction of the vehicles 
composing the train were as given on the next page. 

‘*The Pullman car had two four-wheeled bogies No. 
2660 composite brake carriage had eight wheels; and 
the remainder were six-wheeled vehicles. 

**In the whole train, more than three-fourths of the 
total weight were on braked wheels, as was also the case 
in the leading portion of the train which broke away.” 

We cannot do better than insert Major Marindin’s 
conclusion in full : : 

‘‘The circumstances under which this distressing acci- 
dent occurred are very clearly brought out by the evi- 
dence, which is entirely consistent with the marks found 
upon the permanent way and the condition of the rolling 
stock after the accident. ; 

“‘There was no trace whatever of any wheel havin 





been off the rails, or of anything which could have cause 
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any wheel to leave the rails, south of a point 40 yards 
short of the north end of the down platform, at which 
point there were found two adjoining rails broken on the 
left side of the down line alongside the platform, the 
southernmost of the two being in 17 pieces, none of them 
over 22 in. in a and the other being in four pieces. 
It is quite clear that here one or more pair of wheels left 
the rails towards the left, and ran along the side of the 














Weights. 
, Ss 
Oo _ | On 38 
Braked |Unbraked| Total. +5 
| Wheels. | Wheels. a 
tns. ct. qr. |tns. ct. qr.|tns. ct. qr. x 
Engine and tender °-| 7112 0/1912 0/91 4 O 1895 
No. 111 East Coast brake van) 917 2/ 318 2/1316 0 1881 
No. 70 os composite| 10 42| 423 2/14 7 0/1884 
“‘Tona” Pullman car.. --| 28 4 2 | a 23 4 2 1880 
No. 2660 Great Northern, | 
composite brake .. -|1L 8 2] 614 2/1718 0/1892 
No. 1462 Great Northern | 
third-class carriage .|/11 5 0] 413 0] 1518 O (1893 
No. 147 East Coast compo-| 
site sleeper .. os o( 2 7 O| £38 1536 0 2.\tee0 
No. 149 East Coast compo- | 
site sleeper .. Seo es| 2k 7 0) @ 18) D160 Diese 
No. 175 East Coast third- | | 
class corridor oe Pee ts 0! 418 0/1518 O 1891 
No. 975 Great Northern ; 
brake van .. oe <j ean 2 | 3 18 2/1816 0 1890 
Total ../181 8 2| 6618 2/238 2 0 








car were the first to leave the rails, the damage to the 
front brake beam of the car having been caused by pieces 
of the rail being thrown up against it. 

‘* Probably the bogie wheels got on the rails again at 
the first crossing, where the road was disturbed, and the 
sixth vehicle ran off to the left along the line of the 
through road, dragging round the trailing end of the 
vehicle in front of it until just before the collision with 
the coal wagons in the siding, when the coupling between 
the two parted, and, the front coupling holding, the fifth 
vehicle followed the front portion of the train, striking 
against the sides of the wagons on passing, until the 
trailing wheels were pulled on to the rails again at the 
crossing of a connection with the down line from the 
siding, some 185 yards north of the through road. 

‘The driver of the express, being quite ignorant of the 
derailment of the rear part of his train, did not apply the 
brake, which did not come into operation a 
until the train divided, so that the speed, apparently 
quite 60 miles an hour, was hardly checked in the least, 
and the collision of the rear part of the train with the 
loaded coal wagons in the siding was one of such terrible 
violence that the leading sleeping carriage was practically 
destroyed, and it is marvellous that any persons in this 
carriage, or in the leading compartments of the one 
behind it, should have escaped with their lives. 

‘‘The distance of over 519 yards, or thereabouts, run 
by the engine and the front portion of the train after 
the continuous brake had been —— automatically, 
was not excessive, looking at the fact that the brake 
gearing on three out of the five vehicles remaining attached 
was so damaged as to be of little or no use, and ib may be 





_| considered that the brake acted well, and probably miti- 


4 N21 (South) Rail 





actual condition of these particular rails, as determined by 
analysis and test, it is, in my opinion, clear that rails of 
this reduced section and weight per yard are not of suffi- 
cient strength for use on a line run over by engines of the 
greatly increased weight now employed, carrying as much 
as 20 tons, or, asin this case, 19 tons 4 cwt., on the pair 
of driving wheels, and running at very high speeds, and 
while it is satisfactory to learn that all the rails of this lot 
have now been taken out, I would strongly urge the Great 
Northern Railway Company to increase the weight of 
their standard rail for main lines, now 84 lb., to at least 
90 lb. per yard, and to replace by new rails all the old 
80-lb. rails on the main line where much worn. 

‘The actual weight and section of the rails when relaid 
cannot be accurately determined, as the time which has 
since elapsed is uncertain, and I am, therefore, unable to 
state that they were not then fit for such use. I cannot but 
think, however, that some more stringent rules should be 
drawn up for the guidance of district inspectors and 
gangers as to the use of partly worn rails on the main line, 

‘“*The practice at present is for the rails taken up in 
the course of relaying operations to be divided into two 
classes, ‘ serviceable’ and ‘ worn out,’ and while the latter 
are at once broken up, the former are stacked for use both 
in the main line and in sidings, at the discretion of the 
district inspector, whose only guide is the general appear- 
ance of the rail. This might be quite sufficient for rails 
laid on sidings, but it seems to me that rails intended for 
re-use on the main line should at least be subjected to 
some very critical examination, and be carefully marked 
for such use, At the same time I am far from saying 
that, subject to such careful examination, partly worn 
rails cannot safely be relaid on the main Jine, and where 
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platform, and beyond it for about 100 yards, to the place 
where there is a through road into a siding crossin 
the main line; but it would appear that it was not unti 
arriving at the latter place that the derailment became 
so terribly serious. 

‘*The wing-rail of the first acute crossing of the through 
road on the down line was turned over, and the chairs 
under it were broken, and from this point northwards for 
some 160 yards the road was very much disturbed, several 
vehicles having evidently there been off the rails. 

‘“‘ Turning to the rolling stock, it is somewhat curious 
that the first marks of anything amiss were upon the Pull- 
man car, the third vehicle in the train, which, when it came 
to astand, was found with all its wheels upon the rails, and 
remaining attached to the vehicles in front of and behind 
it in the front portion of the train, consisting of engine, 
tender, and five vehicles, which, as described above, ran 
forward on the main line, 

“The brake beam in front of the leading bogie had 
been heavily struck on the left end and in other places, 
the brake had been rendered useless by the damage to the 
gearing, and there were marks upon the flanges of the 
rear bogie wheels which showed clearly that they had 
been running off the rails for some distance. All four 
horn plates on this bogie were also cracked through. 

“Tt is also curious that, although only the centre pair 
of wheels of the fifth, or rear, vehicle of this leading por- 
tion of the train were found off the rails, there were 
marks upon the flanges of the wheels and upon the left 
side of the carriage, which marks, taken with the fact 
that inside the carriage was found the handle of one of 
the goods wagons, make it certain that the rear of this 
carriage also must at one time have been off the rails. 

‘I have no hesitation in attributing the accident to the 
breaking of the southernmost of the two broker rails, 
during the passage of the train, for nothing wrong was 
noticed by the driver, fireman, or rear-guard of the last 
preceding train, a train of empties, which passed at 
1210 am., and I believe that the first fracture, and 
psssibly others, were caused by the engine, which with 
the tender and two leading vehicles got safely over, that 
the rail was still further broken up by the succeeding 





vehicles, and that the rear bogie wheels of the Pullman 
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gated the effect of the accident, both on the front and, to 
some extent, on the rear portion of the train. 

‘* Tt is satisfactory to have to report that no blame 
rests upon any of the servants of the company concerned, 
but that all seem to have behaved exceedingly well, and 
to have done their best under the circumstances. 

‘Such being the leading facts in relation to this acci- 
dent, the cause of the failure of the rail which led to it 
requires the most careful consideration. 

‘The rail, it appears, was an old one, one of a small 
lot of 500 tons of Bessemer ateel rails supplied in 1872-73 
by the Railway Steel and Plant Company, Manchester, 
under a specification, of which a copy is given in an 
Appendix. rane : . 

**Tt will be observed that no test is laid down in this 
specification, such as bas been required since the date of 
this supply, but there is no reason to believe that the 
rails in question would have been found wanting if a test 
had been applied. : 

‘These rails were laid in the up line of the Great 
Northern Railway in the spring of 1873, and after being 
down for 13 years, were taken up on the relaying of part 
of the up line a little north of St. Neots in 1886, when 
some of the rails considered to be serviceable were stacked 
in St. Neots yard for use where required. 

‘*The two which were found broken, and some others, 
were put into the down line at some date since 1886, but 
it is doubtful whether the two in question were laid in the 
spring of the present year, when some alterations were 
made in the connections at the north end of the station, 
and north of the place where they were placed, or whether 
they were put in to replace worn rails, ab some date 
not ascertained, between 1886 and 1835, and it is, there- 
fore, impossible to say exactly how many years in all 


they have been in use. : : 

‘© However, this may be, it is now certain that the 
weight of the rails, originally 801b. per yard, has been 
reduced to 70 lb. per yard in the case of the southernmost 
rail, presumably the first to break, and to 72.3 lb. per yard 
in the case of the other rail, while the extreme wear of 
the top flange amounts to as much as ,‘in., and of the 
bottom, where it rests on the chair, to 4 in. 

‘Leaving out of consideration for the moment the 





the adjoining rails are also partly worn on a —_ not yet 
requiring to be relaid with new material t — 
there is an advantage in replacing occasional defective 
rails by others worn down to a similar section. 

**The behaviour under test of several partly worn rails, 
taken out for this purpose, fully bears out the conclusion 
that such rails, when in good condition, may be so used 
without risk. 

‘In the present case the company at my request have 
had the broken rails very carefully examined, analysed, 
and tested by the following experts, viz., Messrs. David 
Kirkaldy and Son, Mr. Edward Riley, F.T.C., F.C.S., 
Professor A. H. Heath, of the Royal ) #8 Engineering 
College, Cooper’s Hill, Mr. Thomas Andrews, F.R.S., 
M. Inst. C.E., of Wortley, and Messrs. Pattinson and 
Stead, of Middlesbrough, the two last-named having also 
made very elaborate microscopical examination of the 
broken pieces of rail, that of Mr. Andrews in particular 
being a very —_— power examination. 

‘* These gentlemen’s very able and interesting reports, 
the last of which I have only lately received, and which 
raise the debateable questions as to the alteration in the 
character of steel after long use, and the life of rails, ques- 
tions which appear to call for careful investigation, are 
forwarded for your consideration with a separate memo- 
randum ; but for the purposes of this report it may be 
sufficient to append Tables showing the general results of 
the tests and analyses, and to state that the conclusion I 
have formed after a careful consideration of the analyses, 
the results of the tests, and the opinions expressed, is 
that the first fracture of the rail, which cannot be located 
with certainty, took place at a minute induced flaw, 
which did not exist at the time the rail was manufac- 
tured, and which could not have been detected by the 
naked eye. 

‘* A microscopical examination divulged the existence 
across the rail of a number of such minute flaws, which had 
commenced at the top and were gradually extending 
downwards into the rail, and, although it is not possible 
to say which was the first fracture, it is not improbable 
that it was one almost immediately over a chair, where 
the rail shows unmistakable signs of having broken from 
the surface downwards. 

‘* The appearance of some of the factures is what might 
have been expected if the rail had been subjected to a 
very heavy blow, such as would be caused by one of the 
engine driving wheels running over an obstruction and 
then dropping on to the rail, but there was no sign of any 
such obstruction having been on the rail, and the driver 
of the engine felt nothing unusual, as he would probably 
have done in such a case, and I believe that the fracture 
was due to the weakening of the rail, not only by the 
reduction in its section, but by the presence of the 
numerous minute internal flaws referred to above. No 
doubt the rail, after first giving way, was subjected to 
very heavy blows from the wheels of succeeding vehicles, 
and several of the numerous fractures were evidently 
caused in this manner, some of them after the rail had 
turned on its side, but the extraordinary number of pieces 
into which it was broken and the nature of the fractures 
show that it was very brittle, owing in a great measure to 
its being badly flawed. 

‘‘The analyses, being of pieces taken from different 
parts of the rails, are not identical, but agree fairly well, 
the principal variation being as to the amount per cent. 
of carbon, which in one analysis is put as high as .54, with 
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silicon at .11, which would be much too high, while in 
another it is as low as .437, with silicon at .117, which is 
a considerable difference. The sulphur varies from .078 
to .106, and the phosphorus from .065 to .088. 

‘‘The metal, although if anything somewhat hard for 
rail steel, and containing toomuch sulphur and phosphorus, 
cannot be termed of inferior quality, but it would not in 
all respects satisfy the chemical tests required by those 
railway companies who specify for such tests. 





inch for the top, and from 21.75 to 22.90 for the bottom, 
and the ultimate stress varying from 25.98 (a flaw), and 
39.66 to 44.80 (on a very small area) for the top, and from 
42 to 42.29 for the bottom. The elongation varied con- 
siderably, for, while in the case of one test-piece taken 
from a rail top, which piece broke at a flaw, it was as 
little as 1.20 per cent., and in another piece from the top 
as little as 4.37 per cent., it was as much as 18.4 per 
cent, and 19.9 per cent. in pieces taken from the bottom 


SraremMent SHOWING THE RESULTS OF CHEMICAL ANALYSIS OF PORTIONS CF THE STREL RAIL FRACTURED AT 
St. Neots oN NoveMBER 10, 1895. 
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Mr. Edward Riley. Mr. Thomas Andrews. Stead. H. Heath. 
_-- | ec hae =“ ri 
Sample Sample Sanple S ..mple Sample Sample Sample 
Marked § Marked | Marked — Marked | Marked Marked Marked 
“ A.” “ ad Pd co.” le “Gg.” “ a ai 18 and 19.” “o ad 

Carbon .. a 451 437 .472 -520to .530 -540 -500 -490 452 
Silicon .. “es 121 117 124 122 ,, .130 110 .130 oe 112 
Sulphur .. .078 .079 .106 .085 ,, .090 .€90 .096 ee .036 
Phosphorus... 073 .070 -081 -080 ,, .088 -087 -065 -075 .078 
Arsenic .. - -052 -042 .049 re Fis = .038 sn -036 
Manganese... 461 .460 A74 .350 ,, .450 .493 .490 & .460 
Copper .. - 047 -053 -053 as pe -060 
Iron os < 98.717 98.742 98.641 98.735 ,, 98.826 28.680 93.621 98.786 


Resvutts of Exrertmenrs To AScerRTatn THE Eta 


stic AND ULTIMATE TENSILE STRENGTH, &C., OF 


SPECIMENS PREPARED FROM PIECES OF THE BROKEN Ralt, 
Messrs. D. KiRKALDY AND SON, 























Pulling Stress. 
: . $ $ Extension Sets at 
Original. Siress. * 3 Length, 10 In. 
2 3, 
- |= | 8 ise :@ a) Appearance of 
Description. 5 safins = ™</82\8a (93 i832 ce Fracture. 
e x Elastic per Ulimate 62 og = af a 2 
4 2 6 Square __ per Square of Es B24 Shi ond g 
“> a ° Inch. In.h. 2S a +e Sse See = 
= a < 82 saaisat cas 5 
Southern Rail inch sq.in Ib. tors Ib. tons p.c. pe | pe| po pe pe. 
D.D. See sketches. urned. 
3597 | Railtop.. . | 1.128 1.000 47,800 88,840 39.66 53.8 5.0 1.15 | 2.16 | 3.36 4.37 |Granular. 
3599 2 cs ..{ 1.128 1.000 48,100 — | 58,100 25.98 79.3 1.5 ve PS se 1.20 |Granular, slight flaw 
- ——'- —_ —- | —-——— penetrating from 
Mean... .. 46,9.0 21.0 | 73,470 32.8 66.5 3.2 2 as se 278 top of rail. 


1.128 1.000 49,500 — 


3598 Rail bottom 91,110 4 





2.01 52.6 30.6 148 | 2.64 | 4.34 18.4 /15 per cent. silky, 35 


per cent. granular. 























3600 e . 1.128 1.000 49,509 — | 94,145 42.03 526 87.1 1.48 2.70 446 19:9 |40 percent. silky, 60 
ome —_— —_—--  —  — ———— — | per cent. granular. 
Northern Rail. Mean . 49,500 22.1 94,12742.0 62.6 33.8 148 2.67 4.40 19.1 |27 percent. silky, 73 
D.D. RK 8 Man- per cent. granular. 
A chester 
P Steel, 
Se-. 34, 1873, 
G.N.R. red paint, 
Piece marked J. turned. 

3732 =Railtop... . 1128 1.000 Not reacked 32,07014.3  .. nil is ce ; nil Granular, extensive 
crack penetrating 
from surface of rail 
(see sketch). 

3733 Rail bottom ; 1.128 1,000 48,500 21.7 100,060 44.7 48.5 10.1 1.15 2.00 3.16 9.9 Granular, slight un- 
soundness. 

— _ — 
Mr. T. ANDREWS, 
_| Elastic | Ratio of Maximum 
Origical — Stress | Elasticto| Stress — wre R . 
ar Dinsen- — per Maximum| _ per - : : Fk. _ emarks. 
Desoription. sions. Porn. Square | Stress. Square new | eee eee 
_— Inch. Inch. | 
Southern Rail in. in. tons. | tons. | 
Piece from bostom flange 738 3 21.75 51.6 42.15 20.3 | 31.8 15 per cent. fibrous, 85 per 

(4 E. 5) | cent. finely granular. 

Piece from rail head (11 .738 3 20.35 48.3 | 42.16 21.7 | 33.9 30 per cent. fibrous, 70 per 

G. 12) | | cent. finely granular. 

Proressor A. H. Heartu. 
REC | Marke Description ot Limit ot Breaking Cn'Whole Reduction Remarks 

Test on |Description of Sample. Ruptured Section. Elasticity. Load. Length of of Area at 

Number. | Piece. | 10In, | Fracture. | 
aaa Area Form. tons per tonsper percent. per cent. 
&q. in. tq. in. €q. in. 
426 A. .s Head .. ..| 7854 QD 20.83 26.20 5.80 Bar broke at a point where 
the sectional area was 
1.22 square inch. 

426 B. as Web... ih oa] ae Wa 22.90 41.52 16.20 27.35 

426 C. < Bottom table .. o.| 870 22.25 42.15 18.00 27.93 

26 D. = Head of rail .. o.| 250 = 43.80 11 00 31.10 Two samples cut from 

R.LE.C., No. 426 A, 
which broke in the en- | 

| larged — outside the | 
gauge points. 

426E. | .. Ditto 5 ee | eee @ 44.80 16.30 30.86 

426 G. Piece of broken rail .7S54 20.€8 41.12 7.43 4,55 Fracture finely crystalline. 

e 
426 H. | Bottom table .. ..| 0 ZAZA 22.47 42.29 15.40 20.59 Ditto. 
“The firm which supplied the rails having ceased to| of the same rail, and in other cases varied from 11 per | 


exist, no information is forthcoming as to the analysis 


probably made of the metal of the ingots from which the | and in one case amounted to 21.7 per cent. 


rails were made ; but a comparison of the analyses of the 





cent. to 18 per cent., as between the top and bottom, | 
“* Taking the tests generally, the steel may be considered | 


of new rails. In the tests made by that firm of the pieces 
of broken rail the difference between the behaviour of the 
pieces taken from the top and bottom respectively is 
somewhat remarkable, and there is also a distinct differ- 
ence in the texture or granular appearance of the frac- 
ture, showing the steel to have been hardened adjacent to 
the rail surface, and to have gradually altered in character 
towards the web. 

‘* For the purposes of comparison a number of tests have 
also been made of four of the rails of the same make, taken 
out of the down line, and these tests gave very similar 
results, although there was not in their case such a marked 
difference between the top and bottom pieces.” 

The specification for the rails referred to in the above is 
not as full as is now considered necessary, and the only 
clause referring to the quality of the rails is as follows: 
‘* The rails are to be perfectly sound and straight, and 
to the entire satisfaction of the company’s engineer, both 
as regards the quality of the steel and the make of the 
rails ; and he shall be at liberty to test in any way he 
may elect, and at the contractor’s sole expense, any 
number of the rails, either before or after they leave the 
works of the contractor.” 

Tt will be noticed that the two front vehicles were com- 
_somgpet 4 light, and that the third—the Pullman car— 
was much heavier, so that it is not surprising that the 
two first should not have been affected by the fractured 
rails. At the speed the train was travelling at, viz., 
60 miles an hour, the rails would have scarcely had time 
to fall to pieces if only cracked by the engine, before the 
two first vehicles had passed them. We certainly agree with 
the inspecting officer in his recommendations that more 
stringent rules should be drawn up for the guidance of 
districh inspectors and gangers as to the use of partly 
worn rails on the main line, and that all the old 80-lb. 
rails should be taken out of the main line where much 
worn, while the standard section for the main line should 
be altered from the present 84 lb. to 90 lb. 

We hope that the reports of the experts referred to, 
dealing with the question of the alteration of the character 
of the steel after long use, and the life of the rails, will be 
issued without delay, as these are questions not only of 
gre +t interest to engineers, but also tothe public in general 
as affecting their safety while travelling. That it is not 
often that we have to chronicle an accident due to the 
sudden breakage of rails, points to the fact of the high 
degree of excellence attained in the manufacture of the 
rails, and of the great care generally evinced in the main- 
tenance of the road by the permanent way staff of our 
railways. 





TELEMETERS AND RANGE-FINDERS. 


Telemcters and Range-Finders for Naval and other 
Purposes.* 


By Professors BARR AND Stroup. 


In this paper it is not proposed to treat of the history 
of telemeters or range- finders, though that subject 
would not be devoid a interest. Such instruments can- 
not be said to be at all in common use, either at sea or on 
land; yet descriptions of probably some hundreds of 
different forms have been published, and the workers in 
this field of invention have included many eminent engi- 
neers and physicists, among whom it may be sufficient to 
name James Watt and Sir David Brewster. A mere 
classification of the various devices that have been pro- 
posed for determining the distances of distant objects 
without direct measurement would take more time than 
can be devoted to the present paper. Nor is it proposed 
to give any account of the different kinds of telemeters 
that have been devised by the authors themselves in the 
seven years during which nearly all the time at their 
disposal for original work has been devoted to invention 
and experiment in this field. The present paper will be 
confined to a description of two instruments—namely, 
(1) the range-finder which is now in use in the navies of 
this and many other countries; and (2) a small hand 
instrument, identical in principle with that for naval use, 
but much more portable and much simpler in its details. 
Even with this restriction, however, it will be necessary 
to omit the discussion of many of the difficulties that have 
been encountered, and of the methods by which these have 
been surmounted. : 

Principle of Telemetcrs in General.—Setting aside a few 
instruments devised for military range-finding, to indi- 
cate the distance of the enemy by measurement of the 
time-interval between the instant when the flash of one 
of his guns is seen and the instant when the report is 
heard, all telemetrical or distance-finding observations 
(other than direct measurement) resolve themselves into 
the solution of a triangle, one of whose sides is the range 
or distance required. Further, in what is usually under- 








stood by telemetry, as distinguished from surveying by 
triangulation, the base of the triangle is extremely small 
compared with the other two sides. In nearly every 
case also the triangle to be solved is approximately right- 
angled ; and the operation of finding the distance between 
two points A and O, Fig. 1, consists essentially either 
(a) in setting out a base A B and determining the angle 
A OB subtended by it at the point O, or else (5) in 
setting out a given angle A O B and measuring or ob- 
serving the length A B by which it is subtended. Again, 
the observer may be either at the apex O or at the base 
A B; and thus there is another mode of classification ; 
namely, (c) telemeters using a base of known or observed 
length at the distant object, and (d) those working from 


'a base of known or measured length at the observer's 


station. These are cross-classifications, and the range- 


metal in the top, bottom, and web of the rail, would | to have been originally of good quality, the results for the | finders now to be described belong to the classes (a) and 
appear to indicate that there has not been any alteration | pieces taken from the bottoms of the rails, where the | (@); that is, the base is fixed in length, and it is at the 


in the general chemical composition of the steel. 





“The tensile tests also give pretty good results, the | comparin 
elastic stress varying from 20.35 to 21 tons per square | tests made by Messrs. Kirkaldy of a very great number 





favourably with the results recorded of the 


steel would ated have undergone the least change, 
y 
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erver’s station, not at the distant object. There area 
oo number of range-finders of this general kind, and 
these again may be divided into two groups; namely (1) 
those with a short rigid base of nob more than 8 ft. or 
10 ft., and usually requiring only one observer ; and (2) 
those working with a longer base, say from 50 ft. to 
200 ft. or more, and requiring an observer stationed at 
each end of the base. The range-finders now to be 
described belong to the nae group, as they have bases 

1 ft. and 2 ft. respectively. , 
of tke general wat of short-base telemetry will first 
be stated, and illustrated with reference to the dimensions 
of the naval range-finder, and to the requirements 
which it is designed to meet. The naval range-finder will 
then be described in detail. Afterwards a short account 
will be given of the small hand distance-finder. _ 

In Fig. 2 is shown a diagrammatic representation of a 
single-observer range-finder. Two beams of light from 
the distant object are received by reflectors R, Ro, and 
transmitted through lenses L, L. towards the centre of 
the instrument, where two small mirrors M, My, are 
placed one over the other, to reflect the beams outwards 
through the eye-piece E,. By these means two partial 
images of a distant object are seen in the field of view of 
the eye-piece Ey, one above the other, as shown in Fig. 3. 
The image seen in the upper half of the field of view 
is thus formed by the equivalent of a telescope directed 
towards the object from the left-hand end of the instru- 














0 
Fig.7. Fig .2. 
Single-Observer Range-Finders. 
Generul Arrangement. 
a————g 


vi 


Right Eye Field Ja, 
a) oh 


8,1 | B2 






















ment, while the image seen in the lower half is formed by 
the equivalent of a second telescope looking at the object 
from the right-hand end. 

Suppose a distant object is viewed by rays shown at 
B, By in Fig. 2; and that the two partial images are seen 
in correct coincidence or alignment, as illustrated in 
Fig. 4. If now the object approaches the instrument 
along the line B,, the beam of light received by R» will 
have a new direction, such as is shown by the dotted line 
B’,; and the partial images will no longer appear in proper 
coincidence, but will occupy such relative positions as are 
shown in Fig. 3. The interval between the two partial 
images might, of course, serve as a measure of the dis- 
tance, since the nearer the object comes, the greater will 
be the interval between the images; but the measurement 
of this interval would, under any circumstances, be very 
difficult to make with sufficient accuracy ; and it would 
be impossible to make it even roughly, when the instru- 
ment or the object is in motion. Optical or mechanical 
means are therefore adopted in telemeters of this class, 
for altering the course of one or other of the beams of 
light, so that the two partial images may be brought into 
correct coincidence or alignment, as shown in Fig. 4; and 
a scale is provided for indicating the distance of the 
object, the scale (or its index) being moved by the gear 
used for bringing the images into alignment. 

, Alignment.—In telemeters of the kind under considera- 
tion, in which the range or distance of the object observed 
is indicated through the operation of a mechanism where- 
by the partial images are brought into correct alignment, 
as in Fig. 4, it is not necessary that the axes of the beams 
of light should fall upon a particular part of the central 
reflectors M, Fig. 2, This will be evident from Fig. 5, 
which shows that a motion of the instrument, or of the 
object, causes no change in the alignment of the partial 
images, provided the angle between the rays B, and B, 
remains constant. The alignment may, therefore, be 
= In any part of the field, not necessarily in the 
re, 

Standard of Accuracy—The naval range-finder was 
designed to meet the requirements of the Admiralty for 
an instrument which should be capable of measuring 
ranges up to 3000 yards with a maximum error of 3 per 
cent. In order to have some margin, the standard of 
accuracy assumed by the authors is that (under favourable 
circumstances, such as a calm sea and clear atmosphere) 


of 3000 yards within 1 per cent. ; and this it is found 
capable of doing. This degree of accuracy will, therefore, 
be taken as the basis of calculation in what follows. 

The —-< of any range-finding operation must 
largely depend upon the nature of the object to be 
observed, and upon the atmospheric and other conditions 
under which the observation has to be made. Bub 
assuming that the object to be observed is clearly enough 
defined—such as the mast of a ship—and that the atmo- 
spheric conditions are favourable, the limit of accuracy 
which can be obtained will depend, first of all, upon the 
length of the base, because this fixes the magnitude of 
the angle B’, R. Bg corresponding to any two given 
ranges; and second, upon the smallness of the angle 
which the instrument is capable of detecting. In Fig. 6 
let b represent the base length of the instrument, that is, 
practically the distance between the centres of the reflec- 
tors R, and R,; and let O be the nearest object whose 
distance the instrument is to be arranged to measure, say 
R O = 250 yards (R, O and R, O being practically identi- 
cal in length). Now since the base length } is very 
short as compared with the distance R O, R, R». may be 
considered to be an arc of a circle described about O, and 
the circular measure of the angle R, O R, or O Re By is 

_ R, Re base (1) 


RO ~ minimum distance 








the range finder should be capable of measuring a range 


After having made an instrument of 5 fb. base, the 


























Few people have any clear conception of what a second 
of angle means. Fig. 8 represents an angle of 10,000 
seconds. The range-finder, therefore, has virtually to 
divide this angle into 10,000 equal parts, in order to read 
a range of 3000 yards to 1 per cent. An angle of 
1 second is approximately the angle subtended by 1-100th 
of an inch at 165 ft, As another illustration, let the dis- 
tance R O in Fig. 9 represent 3000 yards, or say 14 
nautical miles ; and let O O’ represent 1 per cent. of this, 
or 30 yards. Then ib is required to yy between 
the angles made with the base at R, by the lines from 
O and from 0’; and in Fig. 9 the base length is exag- 
gerated one hundredfold. As another indication of the 
minuteness of the angle indicated in such observations, 
it may be recollected that an ordinary 5-in. surveyor’s 
theodolite is graduated to read by vernier to 1 minute. 
A circle 25 ft. in diameter would be required in order to 
read 1 second of angle with like facility. 

It may be interesting to inquire into the degrees of 
accuracy that can be obtained at very long ranges. The 
longest range that can be distinguished from infinity, 
with the foregoing standard of accuracy, is the distance 
at which the base length of 14 yards subtends an angle of 
1 second. This distance, which would just be visibly 
short of infinity, if a clearly defined object could be seen 
at such a distance, is, therefore, D = 14 yards x 200,000 
= 300,000 yards; say 150 nautical miles or 170 land 
miles. Of course the curvature of the earth renders 
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authors have adopted 44 ft. or 14 yards as the base length 
for the naval range-finders. Taking the distance of O as 
250 yards, the angle is 14 + 250 approximately = 21 
minutes or one-third of a degree. This is, therefore, the 
angle available for subdivision to indicate the whole 
series of distances from 250 yards to infinity. 

In Fig. 7 let @ represent the smallest angle O R, O’ 
which the instrument is capable of detecting. Then the 
difference d of the distances R O and R O’ can only just 
be distinguished ; and the error in measurement of a 
range D may be + d. From the diagram is obtained 
approximately the ratiod:e::D:b. Bute = R,O x 
6=D494. Therefore 

a=DP ww 

Since @ and } are constant for one instrument, what 
may be called the inaccuracy d of the range D is seen to 
be proportional to the square of the range. An instru- 
ment, therefore, which can measure 3000 yards to within 
30 yards could measure 1000 yards to within 30 + 9 = 
3 yards, and 300 yards to within 30 + 100, or say to 
within 1 ft.; while it could measure a range of 6000 
yards to only within 30 x 4 = 120 yards, and so on, 


Moreover, since d = pt 
d 
— «D inlis ca 3 
=" (3) 


which shows that the percentage of error varies as the 
distance: so that a range-finder which can work to 1 per 
cent. at 3000 yards can work to one-third of 1 per cent. 
at 1000 yards, to one-tenth of 1 per cent. at 300 yards, 
and so on. ‘ 

Equation 2 may be written in the form 


= £% (4) 


and taking as the standard an accuracy 5 within 1 per 


cent. ab 3000 yards for a base length of 14 yards, 
pe a. 2 oe 
200,000 
The angle whose circular measure is unity contains about 


206,000 seconds. Therefore @ = 1 second is the angle 
which the instrument must be able to detect, 











objects near the sea level invisible at distances much 
within this limit. The range-finder and the object viewed 
would each require to be about 5000 ft. above the sea 
level in order to render the object visible over the sea, 
Two distances D, and Dz, should be capable of being dis- 
tinguished (always supposing that the objects are clearly 





defined) when b, - D, is not less than 0,000 * 
that ia, if D1-~ Do, — _1_ py and D, can just be 


D, Dz 200,000" 
distinguished. For example, lesb D,; = 20 nautical miles, 
or say = 40,000 yards ; then if 40,000 - D; a 
: , 40,000 D. 200,000, 
the value of Dz becomes about 33,000 yards, or say 164 
nautical miles ; therefore the observer would just be able 
to say that an object was not less than 164 nautical miles 
distant and not more than 20. Similarly he would just 
be able to say that another object was not less than 9 
and not more than 10 nautical miles away. 

At shorter ranges the accuracy becomes very great. 
At 1000 yards the error should not exceed about 3 yards, 
at 500 yards about 2 ft., and at 250 yards about 7 in. 

Methods of Producing Alignment.—Fig. 10 is a diagram- 
matic representation of the telemeter devised in 1859 by 
Mr. Patrick Adie, in which the objectives were fixed in 
front of the end reflectors, and one of the reflectors R. was 
fixed to a long arm A, which was caused to move about a 
pivot at C near the centre of the instrument, by means of 
a micrometer screw S acting on the outer end of the arm. 
By thus turning the reflector R. through a very small 
angle, the alignment of the images was effected ; and the 
reading of the micrometer then indicated the range. To 
attain the standard accuracy of 1 per cent. at 3000 yards, 
this angular motion of the reflector would ig to be 
effected correctly to within half asecond of angle, because 
when a mirror is moved through any angle the course of 
a ray reflected from the mirror is altered by twice that 
angle; and taking the length of the arm as 27 in., and 
the base length 14 yards, the micrometer would re- 
quire to move the end correctly to 27 + 400,000, say, 
16.000 in, Therefore, any want of truth in the micro- 
meter screw, or any springing of the arm, sufficient to 
affect the motion of the end by this small amount, would 
be fatal to the attainment of the standard accuracy. In 
the instrument devised in 1886 by Mr. W. H,. M. 
Christie, Astronomer Royal, shown diagramatically in 
Fig. 11, oneof the objectives L, is caused to move 
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transversely in the tube by means of a micrometer 
screw S, its motion causing an equal motion of the image 
formed by it. For example in Fig. 2, in order to effect 
alignment of the partial images of the object from which 
the rays B, and B’, emanate, it would be necessary to move 
the objective L, towards the observer through a distance 
equal to the distance between the full line and the dotted 
line at the central reflector M,. For one second of angle 
on a base of 44 fd. this distance is approximately 26 ~ 
200,000, say, sevo in. 

In the instrument devised in 1888 by the authors, shown 
diagrammatically in Fig. 12, the partial images are 
brought into alignment by means of an achromatic re- 
fracting prism P of small angle, which is placed in the 
path of the rays from the right-hand reflector R., and is 
movable longitudinally in the tube. The action of this 
prism is illustrated in Figs. 12 and 13, from which it will 
be seen that, when the prism is moved from the position 
P to the position P’, the image of the object viewed moves 
from C’ to C ; and thus, while the partial images of a very 
distant object seen by rays B, and B. appear in coinci- 
dence when the prism is at P, the prism must be moved 
to P’ in order to cause alignment of the partial images in 
the case of a nearer object which sends beams B, and B’, 
tothe instrument. If, instead of a prism P, apiece of glass 
having parallel faces were used, it is evident that a longi- 
tudinal motion of such a glass from P to P’ would cause 
no transverse motion of the image; and therefore by 
making the angle of refraction of the prism small enough, 
as large a longitudinal motion as may be desired will 
correspond to a given motion C’C of the image, that is 
toa given change of range. 

Refracting Prism.—The prism used in the naval range- 
finder deflects a ray of light through an angle of 1 in 40, 
or nearly 14 deg.; and this prism requires to be moved 
through about 6 in. for a change of range from infinity to 


250 yards, and the motion corresponding to one second | an hour. 


of angle is about ,}, in. This dimension is one which | 


can can easily be read directly by aid of a magnifying | 
lens, so that no micrometer gear is required either for | 
effecting the motion or for indicating its amount. | 

Scale.—It is evident, then, that the position which the 
refracting prism occupies when alignment of the partial | 
images has been attained constitutes an indication or | 
measure of the range; and, therefore, a scale S (Fig. 12) | 
connected to the prism P, and moving with it, can be so 
graduated as to indicate the range directly in yards or 
other units. The refracting prism P is moved longitu- 
tudinally in the tube by means of a screw, but any imper- 
fection or slackness in the screw will produce no errors in 
the indications of the instrument. The alignment, or 
want of alignment, of the partial images depends only 
upon the position of the refracting prism, supposing the 
end reflectors and other parts of the instrument to remain 
undisturbed ; and as the scale moves with the prism, it 
always indicates the same range for any given position of 
the prism. Therefore, even if the working screw were so 
irregular or ‘‘druvk,” that for a continuous rotation it 
moved the prism first outwards and then inwards, both 
the images and the scale would be moved accordingly, 
and hence no errors would be introduced, such as would 
result if the rotation of the screw itself were made to 
measure or to indicate the range, as in the case of micro- 
meter devices. 

From Fig. 2 it is clear that a change of direction of the 
right-hand ray through any angle, as from B, to B’s, pro- 
duces a transverse displacement of the image proportional 
to the angle between these two directions. Further, from 
Fig. 13 it is evident that if the refracting prism be moved 
through any distance, say 1 in., the image will move trans- 
versely through 1-nth of an inch, where 1 ~ nis the tangent 


| ing his eyes. After alittle practice it is found easy to 
use the two eyes either alternately or simultaneously for 
their respective duties ; and the object need not be lost 
sight of in the range finder while the scale is being read. 
The great importance of thus keeping the object con- 
tinuously in view will be evident, when it is remembered 
that at sea the instrument is not upon a steady platform, 
and, therefore, does not keep on the object as a theodolite 
does when left to itself. Furthermore, the range of a 
distant ship, or of a lighthouse, may be rapidly changing, 
and it may be necessary to take frequent readings cf the 
changing distance. 
(To be continued.) 





DOUBLE COLLISION. 

On the evening of October 4 two goods trains, from 
Belper and Ripley respectively, were standing on the 
oods lines at Little Eaton Junction, near Derby, on the 
idland Railway, in the positions shown in the figure 
attached. The Ripley train arrived after the Belper one, 
and, as was usual, it was intended to deal with it before 
the Belper train, and so, as soon as it had come to a stop, 
the signalman showed a white light from the cabin for it 
to set back, and the guard of the train also showed a 
white light to his driver from the main line side of his 
train. This light was not taken by the driver of the 
Ripley train as a signal, and so he did not move; but the 
driver of the Belper train took it as for him, and began to 
set back. His van soon came into collision with the 
Ripley train, and was forced off and thrown foul of the 
up main line just as the up passenger train from Man- 
| chester to London was approaching. As soon as the 
| driver felt he had struck something, he —— his train, 
| and the two goods guards at once gave red lights to the 
pig tgs * express, which was running about 50 miles 
he driver immediately applied his vacuum 

and steam brakes, but was unable to draw up in time, and 





LAUNCHES AND TRIAL TRIPS. 


Tue paddle-steamer Dover, built by Messrs. William 
Denny and Brothers, Dumbarton, for the London, Chat- 
ham, and Dover Railway Company’s service between Dover 
and Calais, has concluded her speed trials on the Clyde. 
The vessel is 280 ft. long, 35 ft. beam, and of 22 ft, 3in. depth 
to promenade deck, the gross tonnage being 979 tons, 
She is subdivided into nine water-tight compartments, 
and the saloons are beautifully fitted. The engines are of 
the triple-expansion type, supplied with steam from four 
tubular boilers working at 1501b. pressure. The cylinders 
have cast-steel pistons and forged-steel piston-rods. The 
high and intermediate pressure cylinders are fitted with 
piston valves, while the valve on the low-pressure cylinder 
is of the usual double-ported type, with an equilibrium 
ring on the back. The connecting-rods, caps, and bolts 
are of ingot steel, and the crankpin brasses are lined with 
white metal. The valve gear is of Mr. Brock’s special 
design, with cast-steel rocking quadrant, arranged so as 
| to keep the lead constant for all grades of expansion. All 
| the shafting is of ingot steel. The engines are controlled 
| by Brown’s patent combined steam and hand reversing 
| gear, and the steam is regulated by a large double-beat 
| valve, worked by screw and lever gear from the starting 

platform. The paddle-wheels are fitted with steel feather- 
ing floats, and are of great strength. Two independent 
centrifugal pumps are fitted for circulating purposes, and 
are capable of drawing water from the bilges if required. 
The feed pumps consist of a pair of Weir’s direct-acting 
pumps, discharging through a feed filter. The boilers 
are of steel, with Fox’s corrugated furnaces and iron 
|tubes. They are worked by forced draught on the closed 
| stokehole principle, air being supplied by two fans. The 
| base of the funnel is fitted with Denny and Brace’s patent 
| apparatus for catching the sparks and ashes, which are a 
source of annoyance and discomfort in most steamers 
| having forced draught. In her trials on the measured 




























LONDON «<—« Tp Mair Bo == _ MANCHESTER 
BELPER TRAINSO}-O 
Be fn fr 
Goods Siairgs = 
7 
9263 Engines RIPLEY 
A- Point of First Collision 
Be » » Second » 


struck the van, damaging his engine and every vehicle in 
his train except one, but, happily, with the exception of 
some of the leading ones, not very seriously. The goods 
guard of the wos wid train was slightly injured, but no 

ssepgers complained of injury at the time, though a 
ew did later on. The clack-box was knocked off the 
engine, and the steam brake with which it and the tender 
were fitted was thus rendered useless, so that the train 
ran some 423 yards before coming to rest. The vacuum 
brake, however, very effectively kept the train from 
telescoping and brought it safely to rest. 

Major Marindin, in his report, comes to the conclusion 
that while the first collision was, no doubt, due to the 
Belper driver acting on a signal that was not meant for 
him, yet that neither he, nor any other of the men con- 
cerned, could be held in fault for acting as they did. He 
further points out that a system of working which allows 
of the possibility of such an accident, for which no one 
can be held responsible, cannot be considered satisfactory, 
and he strongly advises the company to provide separate 





of the angle of deflection of the prism, or 1 inn is the 
deflection stated as a gradient. The magnitude of the 
transverse motion is, therefore, proportional to the distance 
the prism is moved, and is independent of the distance of 
the prism from the image. Equal longitudinal motions 
of the refracting prism, therefore, correspond to equal 


changes of angle; and, as in Fig. 6 @ = a and b is con- 


stant, it is seen that the angle 6—that is, the angle between 
the ray from an infinite distance and the ray from an 
object at distance D, the right-hand ray maintaining a 
constant direction—varies as the reciprocal of the distance, 
The scale to be attached to the refracting prism for indi- 
cating the distance directly is, therefore, a reciprocal scale, 
that is, the graduation representing 2000 yards is midway 
between the infinity marx and that representing 1000 
yards ; and so on, as shown in Fig. 14. The actual scale 
1smuch more minutely subdivided, being graduated to 
single yards up to 500, in tens of yards to 1500, in hundreds 
to 5000, and in thousands to 10,000. Graduations are also 
made for 15,000 and 20,000 yards. 

The moving refracting 7 may be looked upon as a 
perfect mechanism for the purpose of magnifying the 
required motion of the image, inasmuch as a motion, how- 
ever minute, of the prism necessarily produces an exactly 
corresponding, though much smaller, motion of the image 
formed by rays traversing it. 1n this optical mechanism, 
therefore, there can be absolutely nothing which would 
correspond to slackness or lost motion in a screw, or to 
irregularity or ‘‘ drunkenness” of a micrometer, or to 
springing of a mechanical device for magnifying or re- 
ducing a given motion. 

The scale, which is made of ivory so as to be trans- 
lucent, is carried inside the tube T, and is illuminated 
by light entering through a lens F, Figs. 12 and 16. It 
moves past an index I fixed to the framework of the 
instrument. Opposite the index is placed the scale lens 
E,, whichis at a distance of 24 in. from the eye-piece Es, 
so that, when the right eye is placed atthe eye-piece E,, 
the left eye is opposite the lens E,; and thus, when 





correct alignment of the partial images has been attained, 
the ecale can be read instantly without the observer shift- 





fixed signals for governing the shunting movements, and 
so do away with hand signalling. e adds that at 
places where it may not be possible to provide fixed 
signals, and where there are two trains waiting to be 
dealt with, it would be advisable to take the precaution of 
advising the drivers in each case which train is to be moved 
the first, or of making sure that the drivers clearly know 
for which of them the hand signal is intended, and these 
precautions are doubly necessary, in the estimation of the 
Government Inspector (and we may add, in ours, too), 
where the goods sidings are close to a main line, especially 
when a passenger train is known to be approaching. 
This accident, and the similar one which occurred last 
December at Chelford, should, indeed, teach the neces- 
sity of extreme care in carrying out all shunting opera- 
tions near main passenger lines. 





SrLver 1n Norway.—The Kongsberg silver works in 
Norway have for the last working year yielded 4859 
kilogrammes of silver, and the balance-sheet shows a loss 
of 9900 kréner, or 5502, The expenses, however, com- 
prise over 3000/. applied to extensions, besides other ex- 
penses of an extraordinary nature. The output for the 
current year is also estimated at some 400 kilogrammes 
more than during the previous year. Electric boring has 
been introduced experimentally with two machines from 
Messrs. Siemens and Halske, and this is expected to 
reduce the ore-breaking expenses 20 per cent, 





Tuer Sipertan Rattway.—f#'rom Tscheljabinsk a dis- 
tance of about 1280 miles is now being used for traffic, 
and the favourable effect of the railway upon industry 
and commerce is already perceptible. The towns along 
the line increase in size and number of inhabitants, and 
the imports already comprise articles which were pre- 
viously unknown. In the principal streets of Tomsk 
electric light has been, or is just about to be, adopted, 
and the journey from Moscow to Tomsk can now be com- 
passed in eight days. The railway department has hired 
a large number of workmen in Finland who will be 
employed at the works on the Siberian Railway, 





mile at Skelmorlie the Dover attained a mean speed of 
19.36 knots, while on four runs between the lights on the 
1st inst. the mean speed was 19.49 knots, the machinery 
working throughout with perfect smoothness and a total 
absence of vibration. The speed on service of the vessel 
is intended to be 18 knots. 


At Leith, on January 31, Messrs. Hawthorns and Co. 
launched the Magnus, a steel screw trawler, for the Liver- 
pool Steam Fishing Company, The vessel is 105 ft. long, 
20 ft. 6 in, broad, and 11 ft. 3in. deep. She will be fitted 
by the makers with triple-expansion engines, with 
cylinders 11 in., 174 in., and 30 in. in diameter by 21 in. 
stroke, and boilers working up to a pressure of 160 lb, 


ee 


The s.s. Cowrie was taken on her trial trip on the 4th 
inst. from Messrs, Sir W. G. Armstrong, Mitchell, and 
Co.’s yard, Walker-on-Tyne. The Cowrie, which has been 
built to the order of Messrs. M. Samuel and Co., of 
London, is, along with her sister ship Nerite, the largest 
oil tank steamer afloat. She is 375 ft. long, 48 ft. beam, 
and 31 ft. 6 in. moulded depth. Like the rest of the same 
fleet, she has been. — constructed under the super- 
vision of Messrs. Flannery, Baggallay, and Johnson, of 
London, for the double duty of carrying oil in bulk to the 
East, and returning to European ports with general 
cargoes of fine goods. She is fitted with ample engine 
and boiler power, her engines having cylinders 274 in., 
433 in., and 73 in. in diameter by 48 in. stroke, and on 
her trial trip these te pe about 2000 horse-power. The 
speed attained on the trial trip was over 114 knots. Every- 
thing about the engines and boilers worked without a 
hitch, and steam was easily kept. A feature of the trial 
was a thorough testing of all the auxiliary gear, which was 
found to work to the satisfaction of the company’s marine 
superintendent, Captain Coundon, and the superintend- 
ing engineers, 








Rattways 1N High Latitupgs.—The northernmost 
railway in Europe is the Swedish State trunk line from 
Langsell to Boden, upon which wo.k has been proceeding 
from: 1887 to 1895, and which has a mileage of about 310 
miles. The line passes through vast forests, and crosses 
the Angerman River and several other large rivers. The 
country is only in a few places cultivated and very 
sparingly inhabited. The preparatory work commenced 
in 1883, and was attended by considerable difficulties, as 
there were several lines under discussion, and the various 
lakes and rivers over which the line had to be carried 
also necessitated careful investigation. The result of 
protracted surveys was, however, a reduction in mileage 
of some 45 miles. The whole line, with rolling stock, 
&e., will cost about 26,000,000 kr., or about 1,450,000/. 
The earthwork comprised about 5,706,000 cubic metres 
and 126,000 cubic metres of rock blasting. There are 
altogether 78 bridges, the largest of which is across the 
Angerman River; it is about 900 ft. long and 125 ft, 
above the river, 
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ELECTRICAL APPARATUS. 


22,066. B. M. Drake and J. M. Gorham, London. 
Two-Way Switches. 
object of this invention is to provide a two-way switch with de- 
finite position one way or other and no intermediate position, 
and arranged to work in the same manner as the Tumler switch. 
Terminals A are arranged side by side and opposite one another, 
upon which flexible contacts B are fixed. Flexible wedge contact- 
pieces C are pivoted (so as to be self-adjusting) at each end of a 
slipper-piece D of insulating material, preferably ebonite or vul- 
canised fibre. Through a hole in the centre of the slipper D a steel 
spring E passes. The spring is fixed at each end F, and arranged so 
that it is free to expand radially to its limit of extension forward or 
back in the direction of motion of the slipper. The adjustable con- 
tact wedge C on the slipper entering contacts Bat either end decides 
the length of travel of slipper D either way, and as this distance 





is less than the travel of the spring were it not confined by the | 


slipper, the spring is always tending to force the wedgesinto con- 
tacts, thus insuring good metallic connection. As the spring E when 
free is longer than the distance between F, F, it is under compres- 
sion at all times, but mostly so while passing the centre, con- 
sequently if the lever is released when the slipper ia in this position, 
it will not remain on centre. The slipper is actuated by means of 
a fork G at the end of the lever H which forces it in the direction 
required on to projecting horns J which are fixed on the slipper or 
the spring E. If the hole in the slipper is elongated in the direction 
of’motion and the fork of the lever arranged to act on the spring, the 
wedge contact-piece will not move from the contacts until the 
spring has passed the centre, so that the pressure of the spring is 
in proper direction for breaking, thus making a quick make-and- 
break switch, (Accepted December 27, 1895). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


3638. F. W. Crossley, Manchester. Internal Com- 
bustion Oil Engines, (2 Figs.) February 20, 1895.—In 
carrying out this invention a small pump A, Fig. 1, is driven 
from apy suitably timed moving part of the engine. An eccentric 
B on the side shaft of an oil engine of the ‘‘ Otto” type is a con- 
venient method of driving this pump. The pump is timed to 
deliver oil during the intervals between the suction strokes of the 
engine, and is made large enough to deliver what is necessary for 
& charge as well as the small quantity required for the lamp and 
an ample surplus to compensate for apy slip past the valves. The 
pump A has an ordinary suction valve C and two delivery valves. 
One of these delivery valves, D, paeses the oil which is used in 
the pressure lamp, and the other one, E, passes the oil used to 
supply the charge, the surplus also passing through this valve E, 
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{8 Figs.) November 20, 1895.—The | 


valve E, and is conducted by means of the pipe F to a measuring 
apparatus just large enough to contain the necessary amount of 
oil required to form one charge, the surplus passing by means of 
an overflow pipe back to the oil tank, For conveniently starting 
the lamp, the pump may be disconnected from the eccentric B 
and worked by hand, a suitable pin K being removed to enable 
this operation and the reconnection to be readily performed. 
The adjustment of the oil pressure to the lamp is regulated by 
| means of the screwed cover I. In ther arrang t, Fig. 2 
' instead of the two delivery valves E and D, the forcing stroke of 
the oil pump A lifts a small loaded plunger L. Shortly after the 
| lifting stroke of this pl L , its lower edge passes 
the lamp under pres- 








@ small hole M, which allows oil to pass to 
; sure by means of the pipe N, and on this pressure being satisfied, 
the plunger lifts further, until it opens another small hole O ata 
higher level, allowing the rest of the oil to pass through this open- 
ing by means of the pipe P to the oil-measuring vessel and tothe 
overflow. The weight Q on the small plunger L determines the 
pressure in the lamp-pressure vessel. (Accepted December 27, 
1895). 


4786. Tangyes, Limited, Soho, and J. Robson, 
Handsworth, Staffs. Internal Combustion Engines. 
[8 Figs.] March 6, 1895.—The improvements consist chiefly in 
the use in internal combustion engines of two power cylinders, 
either side by side or end to end, without compression spaces or 
chambers, that is, only sufficient clearance being left between 
the ends of the cylinders and their respective pistons, plus the 
| passages or ports, when the said pistons are at the ends of their 
inner stroker, as will prevent the pistons striking the ends of 
the cylinders, and so arranging the pistons of the said cylinders 
that they work one in advance of the other; also in the combi- 
nation with the said power cylinders and pistons of an exhaust 
valve or valves, which permit of communication between the two 
| cylinders when both pistons are making their charging, compres- 
sion, and power or ignition strokes, and which exhaust valve or 
valves place both cylinders in communication with the exhaust 
pipe on the exhaust stroke of the pistons, and close the said 
cylinders successively to exhaust on the completion of the exhaust 
stroke of the respective pistons. The action of the engine is as 
follows: Assuming the parts to be in the respective positions 
represented in Fig. 2, and to be about making the charging stroke, 
the following operations take place. As the second power cylin- 
der Bis open to the exhaust pipe h?, the communication g, g? 
between the two power cylinders A, B is cut off by the exhaust 
valve h, occupying its upper seat as shown. The piston a begins 
to descend, drawing in a charge of gas and air through the valves 
k and /, which are now open, but as the piston b has not completed 
its last upward stroke it further ascends, the oscillation of the 
crosshead c of the T-shaped connecting-rod permitting of the 
piston a to descend while the other piston b is completing its 
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ascending motion. On the completion of the up-stroke of the 
piston } the exhaust valve h rapidly descends to its lower seat, 
closing the exhaust passage h2, as indicated in dotted lines, and 
establishing communication between the two power cylinders. 
The piston ) now begins to descend, the two descending pistons 
drawing in the full charge of gas and air, but the piston a com- 
mences its upward or compression stroke while the piston b is 
completing its downward charging stroke. Consequently when 
the piston a is nearing the end of its cylinder it forces the com- 
bustible gaseous mixture in the cylinder A through the passages 
g, g2into the cylinder B. But when the piston b is completing its 
compression stroke the piston a is descending in its cylinder, and 
the gaseous mixture, which is now in a compressed state, is trans- 
ferred to the cylinder A. On the completion of the upward com- 
pression stroke of the piston ) the ignition valve opens and the 
charge is fired. The explosive force urges both pistons outwards 
in the usual way. On the return stroke of the pistons the exhaust 
valve h gradually rises, opening both cylinders to exhaust, until 
the piston a has completed its exhaust stroke and has cleared or 
practically cleared its cylinder of the exhaust gases, by which 
time the valve h has risen to its upper seat as shown, and closed 
the passage gy. The piston a commences its next charging stroke, 
the exhaust valve h occupying its upper seat until the piston ) 
has completed its exhaust stroke and has thereby swept the whole 
or practically the whole of the exhaust gases into the exhaust 
assage h2, The exhaust valve now rapidly falls on to its lower 
seat, thereby closing the exhaust passage and establishing com- 
munication between the two cylinders, when the operations before 
described are repeated. The connecting-rod may be of a trian- 
gular figure as shown in Fig. 2, or be otherwise shaped, (Accepted 
December 27, 1895). 


LIFTING AND HAULING APPLIANCES. 


$751. F. Edwards, London. Derricks. [7 cA J 
February 21, 1895.—The improvements consist chiefly in providing 
the boom or derrick with two spans leading to separate points of 
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and is returned to the oil tank by means of an overflow p'pe. | 
The lamp, by preference, is of the type in which petroleum or other 
suitable oil is contained under suitable pressure in an inclosed 
vessel, the pressure forcing the oil to a combined vaporiser 
burner, the flame of the burner itself supplying the heat necessary 
to vaporise the oil, which is burned asa jet of vapour. The de- 
livery valve D is a simple non-return valve. The second delivery 
valve E, which supplies oil for the cylinder charge, i3 loaded by 
means of a spring to the preesure necessary to supply the lamp. It 
thus cannot lift until the lamp pressure vessel is first supplied 
with as much oil as it will contain at the determined pressure. A 
8 an air vessel, maintaining a steady pressure in 
the oil being carried to the lamp by means of the pipe | 
the rest of the oi] pumped must pags the spring-loaded | 





reservoir G acte as an 
the lamp, 
All 
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suspension, such as — blocks carried by a crosstree, 80 
arranged that by a pull on the span located at that side at which 
it is required to lower the weight suspended to the boom or der- 
rick it will be moved to thatside. According to the arrangement 
illustrated, the boom or derrick D is fitted with two spans S, S2 
respectively, each span leading to the point of suspension, which 
will make the derrick move to one of the two extreme itions 
required when working, S being supported at P, and S2 at P?; 
but instead of connecting each of the spans itself to its respective 
point of suspension P or P2, it is paeeed through a pulley block, 
span § through pulley block B, and span S?2 through pulley block 
B2, and pulley block B is connected to the crosstree at P and 
pulley block B? at P*. Span S has its lower end connected toa 
fixed eye-bolt E. This span supports the boom D when there is 
no load on it and the clamp is not in use. When the boom is so 
supported it assumes the position due to P being the point of 
suspension for the time being, that is, it hangs over the weight 


through the block B% and is then connected to the ordinary 
block L B now in general use at the heel of each derrick, that is 
the “leading block” through which the derrick chain works. 
When the weight is lifted with the derrick, the leading block, 
owing to its position, has a load upon it amounting to nearly 
double that of the weighton the boom D. Consequently this load 
comes on the span S?, which would at once commence to lift the 
boom D from the other point of suspension P*, but is prevented 
by a stop X which allows the leading block to travel sufficiently to 
cause span S2 to take the weight of the derrick in any required 
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position and no more. When the weight of the boom is supported 
by the span S82, the boom has a natural tendency to move to the 
other position due to the change in the point from which it is 
suspended (P2), and this tendency remains until the boom is re- 
lieved of the weight, when the boom once more comes on the 
first span S and moves back to its original position ready to lift 
another weight. In order to prevent the boom from working 
automatically from one position to another until after it has lifted 
the weight sufficiently to clear the bulwarks, the span S? is paesed 
through aclamp Y. (Accepted December 27, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


2890. D. Clerk, Sutton Coldfield, Warwick. 
Pneumatic- Pressure Power Hammers. [4 Fi¢s.] 
February 9, 1895,—This invention relates to hammers driven by 
compressed air, and its object is the simple combination there- 
with of a single-acting gas engine for supplying the compressed 
air to the hammer. The gas engine cylinder A is bolted against 
the hammer cylinder B, and is preferably arranged so that the 
top end C is the explosion end, while the bottom end D — 
closed in, is used as a compressing pump. A flywheel E is fixe 
on to the lower portion of the hammer framework, this flywheel 
being coupled up to the gas engine piston F in the usual manner, 
and driven by it. A suitable governor G is connected by a link H 
to a regulating hand leverI. The person operating the hammer 
can, by shifting the position of the lever, alter the tension of a 
spring J on the governor, and thus alter the speed of the gas 
engine. The hammer cylinder B is closed at both ends, and has 
working in it a piston block K attached to the piston-rod L, 
carrying the tup M. The top side of the hammer cylinder com- 
municates with the compressing — portion D of the gas engine 
cylinder by means of a short pipe N. On the top side of the 
hammer cylinder is placed an ¢quilibrium piston valve cheat 0, 
and expansion chambers P, Q, R. The epace between the pistons 
0, o' of the equilibrium valve is always in communication with the 
top side of the hammer cylinder, and the short connecting pipe N 
leading to the pump portion D of the gas engine cylinder. The, 
bottom portion of a hammer oylinder S is in communication with 
a emall reservoir not shown, which communicates with a reducing 


SS | 
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valve Z fixed on the side of the short connecting pipe N between 
the two cylinders A and B. The operation is as follows. The gas 
engine is started and the pump side draws in a charge of air. The 
power regulating hand lever is placed in such a position that none 
of the es ag ge chambers are open to the space between the 

istons of the equilibrium valve. The total clearance space 
etween the ~ of the hammer piston and the underside of the gas 
engine piston, including all ports and passages, is proportioned so 
that when the pump has compressed the air in front of it, prefer- 
ably to an initial pressure of 100 Ib. per square inch, it acta on the 
top of the hammer piston, and gives it its downward stroke. The 
bottom side of the hammer cylinder S communicates with a small 
reservoir (not shown), and the capacity of the clearance spaceand 
reservoir is proportioned so that when the hammer has completed 
its stroke a terminal pressure of, say, preferably 20 1b. per square 
inch exists in the reservoir. This pressure at once raises the 
hammer to its former position as soon as the gas engine piston 
begins to go back to the beginving of ite stroke. A small bye-pass 
reducing valve Z is fixed on the side of the connecting air pipe N, 
and is so loaded that a small quantity of air snifte past it from the 
high pressure in the air pipe to the low pressure in the reservoir. 
The hammer thus makes a number of blows cqual to the revolu- 
tions of the gas engine. To —— the force of these blows if the 
= regulating hand lever W (coupled by a link X to the equi- 
ibrium piston valve) is moved a sufficient distance to place the 
first expansion chamber in communication with the top of the 
hammer, the clearance space is increased and the initial pres- 





that has to be lifted. The other span S2 hag its lower end passed 


sure thus reduced, and as each successive chamber is put into 
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communication, the force of the blow is still further decreased: 
The expansion chambers are so proportioned that when all of 
them are in communication the initial pressure is no greater than 
that which existe on the other side of the hammer, and thus no 
blow takes place. The number cf blows is regulated by altering 
the tension of the governorspring by the hand lever!I. (Accepted 
December 27, 1895.) 


3375. W. Whitley, Bingley, York. Machines for 
Planing, Cutting, or Shaving Strips of Wood. 
[4 Figs.] February 16, 1895.—This invention relates particularly 
to ‘‘mould-forming machines” wherein rotary cutters are em- 
ployed for planing or cutting all the four longitudinal surfaces 
of the strips simultaneously, and the improvements consist 
in the application of means and the general arrangement of 
other parts whereby the machine is enabled to operate upon the 
four longitudinal turfaces of two strips of wcod at one and the 
same time. An additional spindle or vertical shaft a carrying 
cutters ) is arranged to rotate between the two ordinary cutter- 
bhafts ¢ and d, these latter being mounted on movable bearings /, 
so that they may be adjusted by their ecrews to occupy any 
desired positions apart from each other. Leading from the fixed 
rollers 7, h up to and beyond the central or additional cutter a, 
there are arranged guide pieces k which determine the paths 
along which the strips of wood m, 7 have to pats, so that they 
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are thus presented in a proper manner to the additional cutter a, 
which operates upon the inner edges of the strips, while the other 
ordinary cutters c,d operate upon the outer edges of the strips. 
The strips are kept in contact with the fences k by means of the 
weighted levers; the usual weighted levers being employed for 
keeping the strips down or against the table or bed of the machine. 
The upper and under surfaces of the strips are operated upon by 
the horizontal cutters », yin the well-known manner, with the 
exception that these are either made so much longer than usual 
to take the two boards m, 7 at once, or, as shown by Fig. 2, they 
are divided, one part »' and v'on each being for one surface on 
one board, while the other part » and 7 on the same shaft is for 
acting on the corresponding surfaces of the other board. The 
two strips may be separately fed to the cutters by means of two 
sets of feed rollers x, t, loaded separately to allow for any irregu- 
larity that may arise in the respective thicknesses of the strips 
passing beneath them. (Accepted December 27, 1895). 


PUMPS. 
21,922. J.S.Wyndham and J. H. Hallett, Cardiff. 





| point of cut-off according to the load. The object of these im- | outer casing e' of each drum radially projectiog ribs or fillets f in 
provements is to render this class of governor as reliable and as | the form of screw threads of quick or coarse pitch, which act con- 
free from destructive wear as any other part of the engine. 1 is a| tinually during the rotation of the drum to carry up the material 
flywheel made preferably as a disc flanged at its periphery. It to be dried, which is continually slipping down along the inner 
carries on the side nearest the bearing the eccentric plate 2, andon casing e, and thus to let it fall upon the uppermost portion, for 
the other side the weighted arms 3 and springs 4. The eccentric 
plate covers a large proportion of the side of the disc next which 
it is placed, and the eccentric 2a is cast in one piece withit. The 
weighted arms 3 are formed each with a very large gudgeon 3a ; 
these gudgeons fitting into holes bored right through the disc 
| 1 and made as large iu size as they can conveniently be made. 
These gudgeons each carry a large eccentrically arranged pin 5 on 
the other side of the disc, 2.¢., the side next to the adjacent bear- 
ing for the shaft on which the flywheel is fixed, the two pins en- 
gaging in corresponding eycs 20 in the eccentric p'ate 2, s> that 























they will, under the action of the weighted arms 3, move the said 
plate and adjust the position of the eccentric in accordance with 
the speed of the engine to which the governor is applied. The 


eccentric plate is further steadied by causing it to take a bearing 
on the disc 1 at two points 6, 6a located at opposite ends of a dia- 
meter at right angles to a line joining the two eyes 2). The 


arranged that they can be screwed up to the required tension to 
balance the centrifugal force of the weighted arms 3 when the 
engine is running at the desired speed. For this purpose, one 
end of each spring may be secured by a screw bolt 7 to the peri- 
phery of the flywheel 1, its other end being connected to a screw 
bolt 8 that extends through a hole in the corresponding weighted 
arm 3, and is provided with an adjusting nut 9, arranged in a slot 
3a in the said arm. (Accepted December 27, 1895). 


3539. J. Howden, Glasgow. Instruments for Clean- 
ing Fires in Boiler Furnaces. [8 Figs.) February 19, 
1895.—This invention has for its object to deal satisfactorily with 
coal which leaves a large quantity of light ash of a kind apt to 
choke the fire in boiler furnaces, and to greatly diminish the 
efficiency of the furnace if not frequently removed. The difficulty 
cannot be economically met by increasing the air spaces between 
the firebars, because such increased air spaces would allow in- 
oo burned coal to pass through into the ashpit ; but ac- 
cording to this invention waste is avoided and the fire is easily 
cleaned by means of an instrument specially designed for the 
purpose. This improved instrument is a kind of shovel made 
with a lorg handle A, by means of which it can be mar ipulated ; 














Pump Valves. [7 Figs.) November 18, 1895.—The improve- 
ments have for object to provide a cushioning device adapted to | 


act between a valve and ite guard, and also between a valve and | 


its seating. The cushioning between a valve and valve guard, both 
made according to the present invention, is effected as follows. 
During the lift of the ah sa the volume of fluid between it and the 
guard is squeezed away radially, much in the same way as hereto- 
fore, but at that point of the lift where the distance between the 
two is only the maximum depth of the dishing i, the remaining 
volume must be squeezed up the inclined surface of the dishing. 
The consequence is that it is impossible for the valve to hammer 
against the guard until the opposition to the expulsion of the last- 
mentioned volume of water, which the inclined surface presents, 
shall have been overcome. The volume of water in the groove i!, 
as well asin the grooves concentric therewith, causes a certain 
amount of friction during the expulsion of water from between the 
valve and the guard, and eo improves the cushioning, The 











cushioning between a valve and its seating, both made according 
to the present invention, is «ffected by the resistance to the drop 
of the annular ridge h into the corresponding groove f3 by the 
water in the latter. When the valve is up, there is nothing ex- 
cept water between the spindle gof the valve guard and the out- 
side of the groove /3. As the nose of the annular ridge A fits close 
to the periphery of the spindle 7, it is impoesible for any water to 
be shut in during the drop of the valve. It must all be squeezed 
up the inclined face of the groove and out over the edge of the 
top of the central portion /!. The transverse section of the space 
between the said top and the bottom face of the valve H, gradually 
decreases during the drop of the latter, so that before it can touch 
its seat, its motion will be reduced sufficiently to permit of ite 
settling upon its seating without hammering it. The invention 
further includes the addition of a supplementary cushioning 
device consisting of an annular ridge 4! on the bottom face of the 
valve and adapted to engage in a corresponding groove in the 
valve seating. (Accepted December 27, 1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c 


3504. J. S. Raworth, Streatham, Surrey. Auto- 
matic Expansion Governors. (3 Figs.) February 18, 


1825.—This invention relates to flywheel governors which act 
directly upon the main elide valve, or on a separate expansion 
slide, for controlling the speed of a steam engine by varying the: 











and its acting part B is made like a gridiron with slots C sepa- 
rated by bars D. The acting part B of the instrument is slightly 
tapered or wedge-shaped in vertical section, to allow of its being 
entered under the fuel easily. In using the instrument it is 
thrust along the tops of the firebars E and under the fuel G (as 
shewn in Fig. 3), and is then moveed a short distance back- 
wards and forwards, with the effect of loosening the light ash and 
causing it to pass through the slots C of the shovel and down 
through the air spaces between the firebars into the ashpit H, 
whilst the bars D between the slots of the shovel prevent incom- 
pletely burned pieces of coal from getting through. With the 
described instrument available for cleaning the fire, the air spaces 
between the firebars E may be made very small, such, for example, 
as are used with forced draught. (Accepted December 27, 1895). 


MISCELLANEOUS. 


2560. W. Lloyd Wise, London. ((. Stucky, Venice, 
Italy) Apparatus for Drying Granular Material. 
(4 Figs.) February 6, 1895.—This apparatus comprises two dry- 
ing drums A, each of which is adapted to rotate between two fixed 
end boxes }, which serve as conduits for conveying heated air into 
the apparatus, and are in proximity to two passages, of which 
one, c, serves for the introduction of the material to be dried, and 
the other, d, for the discharge of the material after being dried. 
Both passages open into an annular space, which is comprised 
between the two concentric casings e and e! of the drum. The 
outer casing of each drum is preferably supported on antifriction 
rollers x, and the inner casing is mounted, by means of arms 4, 80 
as to be rotatable on a solid shaft i, which carries near each of its 
ends a fan-wheel k for drawing in air from the end boxes », and 
between these two fan-wheels a third fan-wheel /, which serves to 
drive the air, drawn in as aforesaid, in a radial direction through 
the casing e, which forms a sieve, and into the annular space be- 
tween the twocasingse and el. The outer casing e! is also formed 
as a sieve, so that the air, after passing through the annular space 
and through the material to be dried contained in the said space, 
escapes directly through the last-mentioned casing into the atmo- 
sphere. Below each drum is a passage i into which the two end 
boxes bopen. The two pagsages m communicate through passages 
n with the chamber o of a main fan p which serves to draw the hot 
air directly from the chamber in which it is heated, and to force 
it to the several drums, of ¥ hich two, or any desired number, may 
be connected to the chamber o. The driving gear for each drum 
with its fan-shaft i, comprises two belt pulleys q and 7, fast on a 
line ofshafting s. In the arrangement illustrated, one belt runs 
ona pulley ¢ fixed directly to the periphery of the outer casing, 
and the other runs on a pulley i) fixed on the shaft i, upon which 
the inner casing and the fan-wheels k and J are also fixed. The 
gearing is such that the outer casing rotates comparatively slowly, 


springs 4, which are shown as coiled metal springs, are so 





the time being, of the inner casing ec. The bars / also serve, when 
arranged in the proper direction for the purpose, and when the 
drum is revolving in a suitable direction, to cause the material 
under operation to travel gradually from the inlet c to the outlet d. 
(Accepted December 27, 1895.) 


2500. H. Morrison, Stratford, Essex. Machine for 
Breaking up the Surfaces of Roads, &c. [2 Figs.) 
February 5, 1895.—This improved road-breaking machine consists 
essentially of a heavy block or blocks of iron, carrying at opposite 
sides a set of tools or pointed teeth for operating on the roads to 
be broken up. The two sets of teeth are inclined in opposite 
directions, one set to be used when travelling in one direction, and 
the other set to be used when travelling in the opposite direction. 
The block or blocks carrying the two sets of tools is mounted upon 
an axle or pivot, so that the said block or blocks can be rotated 
or rocked sufficiently so that one set of tools can be raised from the 
ground and out of action, and the other set be lowered down into 
position for operating upon the road in the opposite direction. a 
is a rocking block carrying the tool-holders, and is pivoted at b ; 
c is a lever, by means of which the block a may be rocked upon its 
pivot b, and there is an arrangement for locking the lever c, con- 
sisting of a curved slotted plate, screw, and nut in any desired 
position. ¢ are the tools for breaking up the road, and are set as 
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shown, so that one operates in advance of the other. The tools 
are secured to the tool-holders by means of wedges. g is 
the frame in which the block a is pivoted, and carries at its 
lower end the stops or beds for supporting the block a, with 
the tools e at the proper angle on either side when operating upon 
the road. The frame g is raised and lowered in guides by apy 
suitable means, such #s the rack into which it is geared, & 
pinion being keyed to the same axle as the wormwheel, 
and the wormwheel being worked by the worm by means of 
the handwheel. By this means the tools e may be raised or 
lowered, and the depth of the cut regulated, without altering the 
angle of the tools. m are strong connecting bars, by means of 
which the strains when working are communicated to the main 
axle of the roller, and the cross-strains are taken from the tender 
part of the said roller. The machine as described is adapted to 
to be attached to any road roller or traction engine or carriage, 
and may be drawn or propelled by steam or any kind of power, 
(Accepted December 27, 1895). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reporte of trials of patent law cases in the United States, may be 





whilst the inner casing and the fans k and / revolve relatively very 
rapidly. It is of advantage to arrange on the inner surface of the 
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THEH “BLAKA-MARSDIN” IS THE BEST. 


—— THE RESULT OF THIRTY YEARS’ EXPERIENCE, —— 
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Following the acquisition ot our NEW WORKS, situated in 
the heart of the Cheapest Coal, Iron and Steel Districts, we 
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MODERN FOUNDRY PRACTICE. 
(Continued from page 109.) 

No castings are more frequently in demand 
among ironfounders than pans of various sizes and 
shapes. These are required by chemical manu- 
facturers, sugar refiners, dyers, oil distillers, and 
others, and their forms vary as their requirements ; 
but in all cases these are made in loam, and no 
pattern whatever is required. Of course we take 
no notice here of the small boilers, or ‘‘ coppers,” 
that are made as a specialty in machine moulding 
shops. We treat here of the moulding of large 
pans, whose shapes differ according to the uses to 
which they are put, and very often in accordance 
with some special fancies on the part of purchasers. 
Pans are mostly cast bottom up, owing to the facility 
of moulding and casting, but it is our intention to 
show that this is a mistaken practice in regard to 
the making of thorougbly sound castings, and, in 
cases where a great number are wanted of therame, 
or nearly the same, size, it is a great mistake in 


of the ring, and into this the spindle is set up, 
being held at the upper end by a plank stretching 
across the pit. A notch is cut on the side of the 
plank to receive the spindle, and a simple hasp 
secures it in position. Of course, this upper 
centre is plumbed directly over centre A. A long 
sheer iron I is keyed on the spindle, and the loam 
board L is bolted to it. This is a loam board 
shaped for a common plain pan, and it forms a bear- 
ing B at the same time. The board isset up clear of 
the plate P about 2 in., and the radius of the pan 
is measured by the gauge from the spindle at the 
point ,. Now all is ready for building the core with 
a bearing for the cope at the bottom. As the 
engraving shows clearly the method of building, it 
is unnecessary to describe it further than to say 
that for the lower part whole bricks may be used 
with black loam, but when above the bearing B 
half-bricks will serve for the curve better. The 
moulder is guided as he goes round every course by 
the board, keeping the bricks within }in. of his 
guiding sweep, and, as he gets up near the crown of 
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respect of economy of production as well. 
the practice is so general, and as there may some- 
times arise exceptional instances when it is more 
convenient to make the pan that way, we shall 
begin by showing the usual course that is followed 
in the moulding of pans bottom up. When these 
are of large diameter — say, over 5 ft. — they are 
generally made in a pit of suitable size, and cast 
where they are built. This has some important 
advantages. The mould of thecore is saved from any 
lifting by cranes, and, therefore, there is no liability 
to cracks or rents in consequence of the yielding 
of the soleplate on which the core is made, either 
in the slings or by the shaking of the stove carriages 
cn the rails, which are hardly ever smooth. It is 
true that the moulds have to be dried where they 
are made, but the drying of a pan mould is a very 
simple matter, and causes little inconvenience. Its 
form lends itself to this process, and, if properly 
done, there need be very little smoke. 

Fig. 58 shows a pit with a pan mould in course of 
being made. A plate or ring P is laid on the level 
bottom of the pit, which is made of convenient 
dimensions, An iron centre A is fixed and 





But, as | 





rammed hard in a box part sunk into the centre 


























the dome, he places the bricks so as almost to touch 
the board as he beds them down. They will sinka 
bit afterwards and leave sufficient space for a 
facing of loam. They are, of course, built radially 
towardsthelower centre for the sake of stability ; and 
it is altogether quite a simple operation. The square 
bricks merely need a little more loam under their 
outer edge in every course to give the curve of arch 
required. The moulder leaves a little space open 
around the spindle to permit of the escape of the 
smoke when the fire is kindled inside. His labourer 
prepares the fire in the centre as soon asthe build- 
ing is begun, as it is much easier done then than after 
the core is built. A passage H is, however, made 
on one side, under the soleplate, whereby a man or 
boy can pass with materials for a fresh fire when 
necessary. A light is set to the fuel as soon as the 
moulder has put the finishing coat of fine loam on 
the core. The spindle is then drawn out to give 
free vent to the fire, and if it burns tuo fiercely it 
can easily be subdued or moderated by covering 
the upper hole more or less, 

The drying of such a mould as this from the 
inside is thus done most favourably and eco- 
nomically. The fire may be kept smouldering 





more or less all the while the mould is in pro- 
gress. It does not interfere with the moulder’s 
operations ; on the contrary, it helps to expedite 
the work. The next stage is to lay on the ‘‘thick- 
ness” (as shown at Fig. 59). A fresh board, cut to 
the outline of the outside of pan, is now fixed on the 
sheer iron at the distance above the core that the 
thickness of metal is to be. This is easily done by 
two pieces of wood W, W, of the thickness desired, 
being laid on the core, and the board being sup- 
ported on these till it is secured to the sheer iron. 
The moulder now brushes over the entire core some 
‘* parting” blackwash, i.e., the mixture of charcoal 
powder with plain water, and it is ready to receive 
the ‘‘thickness.” This is composed merely of 
some coarse loam, made from pit sand and clay- 
water, and it is spread over the entire core and 
strickled off by the board. It dries rapidly on the 
warm core, and enables the workman to ‘‘skin” over 
the surface with some fine loam without delay. 
He has now a false pan, as it were—a pan made 
of loam—on the top of his core. This forms his 
pattern. All that he wants now is the cope, or 
outside part of the mould. While the thickness is 
drying he selects a cope ring C, Fig. 60, of suitable 
diameter, which is to form the foundation of his 
cope. He also has two cores prepared to form the 
handles T, T on the outside, for lifting by. The 
spindle, with its board, is now taken out finally. 
Any cracks that may have formed on the thickness 
in drying are filled up and smoothed over ; and, if 
quite dry enough, he again applies a coating of 
parting blackwash over the entire dome, as well as 
on the bearing at the bottom. The cope ring, clay- 
washed inside, is laid on, and the building of the 
cope proceeds. As soon as the cope ring is laid, 
the easiest and quickest way of proceeding is to 
cover the entire surface of the mould with about 
4 in. of soft brown loam, to form the facing next 
the casting, then with black loam between every 
course of bricks, the entire cope is built. The cores 
for handles are built in at the place previously 
marked when that position is reached. 

After a night’s further firing—the supply of fuel 
being now fed in from the top hole—the cope may be 
lifted off by attaching thecranetackletothe foursnugs 
on the outside of the cope ring. Ina pan of this form 
the cope parts very readily from the blackwashed 
surface, and the whole mass, owing to its arched 
form, is quite a stable building. The cope is set on 
three iron skids about 18 in. from the ground, 
sufficient to allow the workman access for finishing. 
The false pattern, or thickness, is removed in pieces 
from the core, which requires little more to be done 
to it. The cope will require some drying inside. 
After any blacking that may have adhered to the 
loam is brushed off, the loam cracks are scraped out 
and filled up, and other imperfections put to rights. 
The surface is dressed by washing over it with 
water and with a ‘‘ dressing stick,” or piece of wood 
shaped convex, to suit the inner surface, and athin 
wash of fine loam ; the surface is rubbed over and 
made smooth until the whole cope is dressed. Of 
course, nothing is done to the bearing except that 
the superfluous blacking dust is brushed away. 
The hole in the top will be reduced in size to, per- 
haps, 1} in. diameter (more or less, accordir g to the 
thickness and weight of the pan), to form a gate for 
the admission of the metal. A fire may now be 
kindled underneath, and the open space around the 
bottom enclosed with iron plates. This fire should 
be pretty strong, and left to burn all night. Mean- 
while, the moulder will smooth any imperfections 
that may appear on the core, and then he blackens 
it with prepared claywater blacking, all except the 
bearing. No sleeking is required. He has only 
to see that the lip of the pan is quite sharply defined ; 
this he can help by. a sleeker for that purpose. 
The fire having been allowed to die out in the cope, 
it will be ready for being blackened in a similar 
manner. If the surface is too large and, perhaps, 
too warm to be covered and kept moist at once, he 
blackens only a part, marking off his space care- 
fully with chalk, eo that he may join the next 
patch properly by softening the dry edge with 
water, and thus avoiding any scales at the joining. 
A little more firing is given to both parts to dry 
the blacking. 

Next day the moulder will plug up the upper 
hole in the core, finishing it off quite smcothly. 
A hot plate is Jaid on that for a short time to 
dry it. And now the cope is lifted by the 
crane, the hot plate removed, both core and cope 
brushed clean all over ; the cope is carefully lowered 





down oyer the core, and set in the position 
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in which it was originally built. There will now 
be a space for the metal corresponding with the 
thickness that was laid on and removed. Two cast- 
iron binders B are put on the snugs of the bottom 
ring, and wedged close up as shown in Fig. 60. 
The writer suggests the little crossbar forming 
part of one end of the binder as being a better 
device for keeping the b'nder up to its work than 
the usual one of a plate placed underneath for the 
wedging to be done from. A vent pipe is now laid 
into the opening H, which is partly covered by a 
plate. The joint under the cope ring is daubed all 
round with Joam to prevent escape of metal, and 
the pit is filled up, course after course, each being 
about 1 ft. deep, and each rammed in turn until 
they arrive as high as the first binding ring F, Fig. 
60. It will be noticed that, owing to the form of a 
pan mould, an exceptional plan of binding has to 
be adopted. There is no iron frame or surface on 
any part of the structure which can be utilised for 
binding ‘‘iron on iron.” Dependence has to be 
placed entirely on the ramming, which has to be 
done with extra care; one or two plates or 
rings are bedded down on the rammed sand 
and kept down by the iron binding bar K. 
Frequently only one circular plate G is used for 
binding. But to render more secure, the writer 
advises that a lower ring F should be placed in the 
position shown, especially in flat pans, and sconces 
$, 8 carried up for binding when the crossbar K is 
put in. The rammers have to be careful not to 
pound vigorously over the crown of the cope. Itis 
the moulder’s duty to look after the ramming of 
that part himself. After the upper ring G is placed 
the cross binding bar K is put through the loops of 
binders, and a good strain upwards put on by the 
crane, and all the four sconces are wedged tightly 
when the strain is on. Sand is then heaped up 
high enough to form the runner R for the metal. 
It may be here remarked that the crown of the cope 
always yields a little under the pressure of the fluid 
metal, and so gradually as not to show much outside 

_ of pan. This has invariably been found out when 
such a casting had to be broken up, the bottom 
always appearing considerably thicker than what 
was intended, however carefully it may have been 
rammed and bound. The founder naturally does 
not object to the extra weight so long as he is paid 
a price per cit. He would contrive to keep the 
pans light enough if his contract was a fixed price 
for each. But the purchaser, who wants his pan 
to be a certain thickness on bottom, so far as that 
is practically attainable, should have the bottom 
indicated somewhat thinner than he wants it to be 
in the casting. He might safely ask for the pan to 
be made equal in thickness all over—the same as 
shown at the lip—and it would in all probability 
turn out to be quite one-half thicker on the crown, 
and thus indirectly meet his wants as approximately 
as possible. 

In the casting of the pan bottom up great 
care has to be exercised, else there may be 
a serious explosion. Immediately the metal is 
poured into the mould, the large empty chamber 
under the core is quickly filled with gases from the 
mould, and these, mingling with the atmospheric 
air in the chamber, become highly explosive, and 
would blow up everything above if by any chance 
a spark of metal or flame reached the gases es- 
caping from the conduit constructed to lead them 
away. In order to prevent any such disaster, a 
quantity of hay or straw is laid over the mouth of 
the vent, and this is covered with some loose sand. 
But as an extra precaution, the writer has always 
put in a piece of wire gauze or piece of an old 
sieve « across the mouth of the pipe somewhat 
lower down. The wire gauze here serves the same 
purpose as in the Davy lamp. Flame cannot pass 
through the meshes of the sieve. These pre- 
cautions permit of the casting being made with 
perfect safety. At one time it was customary, 
before closing the mould, tc fill up the dome space 
under the core with sand before the plug was putin 
—-the channel H having a quantity of straw leading 
to the vent ; and this may sometimes be done yet 
by those who are afraid of casting with the empty 
chamber. It certainly gives complete immunity 
from the chance of explosion, but it is inconvenient, 
it involves much delay and trouble, and is wholly 
unnecessary when the above precautions are taken. 
The metal should be allowed to sink a little in the 
runner head just as the mould is nearly full, to avoid 
any unnecessary pressure and straining. It will 
be observed that after the mould seems full, the 
metal sinks a little and requires to be added to. 





That is a sure indication that the crown is yielding 
under the pressure, and the extent of the sinking 
is commensurate with the extent to which the 
straining has gone. It is always noticeable, and 
the more it can be observed the more surely does 
it indicate imperfection in ramming and binding. 

We shall now describe how to make pans easily 
and economically ‘* bottom down,” and from what 
has already been said, it will be easy to understand 
why that inversion of the prevalent custom is 
bound to produce greatly superior castings. It is 
the bottom of a pan that is exposed to the intensest 
heat of the fire in all boiling, distilling, and 
chemical operations ; and it has been found that, 
although made somewhat thicker at bottom (or, 
perhaps, sometimes in consequence of that) it is 
at the bottom that the pans cast mouth down give 
way soonest. The bottom, therefore, ought to be 
made the soundest part of the casting. Experience 
has demonstrated that pans cast bottom down are 
infinitely more durable and trustworthy than those 
cast bottom up. Founders claim a much higher 
price for pans cast thus, but we think it can easily 
be shown that there is no reason why they should 
not be quite as cheap as the others. In order to 
exemplify this, let us take a pan, say the lower 
part of an ordinary ‘“‘still,” as delineated in 
section Fig. 62, and mould it bottom down. 
A pit is sunk (Fig. 63) deep enough, and some- 
what wider than the largest diameter of the still. 
A sole-plate or ring F is laid on the levelled 
bottom, this time with two crossbars underneath 
for binding, for the pressure upon this mould will be 
considerable. If the hole in the centre of the sole- 
plate is more than 2 ft., another ring with a smaller 
hole ought to be laid over the opening. A centre 
is set ay before, and the cross plank overhead with 
notch and hasp to steady the upper part of the 
spindle. Now the loam board L, cut to the form of 
the outside of the pan, with a bearing C at top, is 
| fixed to the sheer irons, high enough to allow the 
thickness of a brick underneath. The building is now 
' erected, the bridges B, B are set up, two on each side, 
and, as soon as the building is completed, the pit is 
| firmly rammed up to the surface, as shown in Fig. 64. 
Now the cope is *‘ roughed up” in the usual way with 
brown loam ; when this has become hard enough, 
, and has received its smooth surface, the spindle is 
| drawn, the plank with the upper centre removed, and 
a “fire lamp” (Fig. 66) placed inside, suspended 
from a crossbar. Fire lamps or ‘‘ cages” of various 
sizes are easily made. Two rings are formed in 
open sand ; in one is stuck a range of bars of about 
-in. round iron. When this is cast and has set, 
it is lifted, turned upside down, and the other ends 
of the bars set into the other circular channel, 
which, when run with metal, completes the fire cage. 
Only a few crossbars laid in are required to form 
the grate, and it is suspended by a semicircular bar 
of iron or a short piece of chain. A cage makes an 
excellent fire for a mould of this kind. To render 
its heat more efficient the mouth of the mould 
should be enclosed as much as possible with iron 
plates. Fig. 64 shows the mould, covered with its 
‘* thickness”? as before, and this is dried in the 
same manner. 

Now the core is built over the blackwashed 
surface. As the core in this case has to be lifted 
‘out, the cope remaining always in the pit, some 
special arrangements are required for raising 
and handling the core conveniently. It has been 
found that the best core iron is one of cellular 
form, light bars of some depth intersecting each 
other, as shownatG, level on top, but the bars curved 
on the bottom side approximately to the spheri- 
cal form of the pan. The pattera-maker forms a com- 
plete pattern for this grating, which is moulded in 
open sand. A half plan (Fig. 65) is given of this 
grating, showing the position of the wrought-iron 
‘* strides” or lifters S, T, the form of which is 
shown in the section of core (Fig. 64). Thestrides 
are made to be cast into the grating in the corners 
where the bars intersect. The ends of the strides 
are set up or ‘‘ staved ” a little, and barbed to give 
them a secure hold of the metal, and they are long 
enough to allow a crossbar through each pair at the 
top. We might have saved a pattern for this 
grating by making an open-sand plate of similar 
diameter with many large holes in it, or a strong 
‘* finger iron,” into which dabbers might be cast of 
length graduated to suit the curve of the pan. But 
this does not make such a good lift as the box 
frame. A large quantity of damp loam has to be 





dried under the plate, and it is apt to leave some 
Moreover, the 





behind. dabbers get broken 








off in stripping, and the plate is not so durable. 
The box pattern is more economical. The 
section (Fig. 64) indicates clearly how both cope 
and core are built. The bricks in the cope which 
face the casting are bedded firmly in loam, and 
follow the curve of the mould, but there should 
not be much loam used in the mass of building 
behind. Whole bricks are shown, and there should 
always be a few of these to support the inner 
course, but large interstices in the courses behind 
should be filled up, not with loam, but with broken 
bricks or ashes, or both, firmly rammed into the 
spaces. These render the mould easily dried, and 
more open for the escape of gas. Four handle cores 
H are placed at equal distances apart in the upper 
course. Inthe core the cells of the clay-watered 
grating are filled up with half-bricks or brickbats 
bedded in loam, and then a course of bricks is laid 
all over the entire grating. A few courses of whole 
bricks are then built around, and the rest of the 
core half-brick thick. A ring R is made with plain 
dabbers on the under side, and several holes for 
gates. This ring is made of sufficient diameter out- 
side to fit intothe bearing C. The inner diameter is 
made to coincide with the inside of the core building, 
or it may be made somewhat smaller if it is desired 
to use the same ring for smaller pans. The gate 
holes should be oblong and radiating to the centre, 
and thus admit of gates being formed for smaller 
circles. When this ring is bedded down in loam, 
as shown, the crossbars K, K are put through the 
loops of the strides and wedged at both ends against 
the ring. A fire is kindled inside the core to dry 
it sufficiently to insure a good lift. 

Ifthe upper ring R can be put in its place hot, all 
the better ; the loam in the bearing will quickly dry 
and adhere to the plate. But this cannot be done 
more than once after the ring is cast. On subsequent 
occasions it is well to have the dabbers filled roughly 
with loam, and dried a little in the stove before the 
ring is wanted. It can then be bedded in soft loam 
and left to press it by its own weight. It will not 
bear any hammering, as this might shake the dried 
loam off the plate. The upper bearing should not 
be less than 6 in. broad. The core is lifted out by 
snugs or handles on the upper ring, or by the cross- 
bars K, K. Several turns of strong hemp rope 
are slung over the crane hook and under the cross- 
bars, these being first covered with hay rope to 
save the hempen rope from being frayed by the 
sharp corners. This throws the whole weight of 
the core on the strides S T. These latter should 
be made of 1}-in. or 1j-in. round iron. A core of 
this form always lifts well, and while it is still 
suspended by the crane, any cracks or defects in 
the loam surface should be mended up, the gate 
holes g bored through and properly formed, and 
now the core is deposited on a stove carriage. It 
can be set down on a plate, on which a concave 
seating of brickwork has been roughly formed, and 
covered with some dry sand taken from the floor 
of the stove. It can now be run into the oven and 
dried there thoroughly. The ‘‘ thickness” is re- 
moved from the cope, and the latter dressed all 
over as may be necessary, and dried again by the 
firecage inside. Next day the further finishing 
and blackening of the cope and core can be done, 
and, with a little more drying, the two parts of the 
mould are ready for being closed and cast. 

The casting of a pan made in this way is a very 
simple matter, and can beeffected in a veryshort time 
compared with what is required in the other system 
of pan-making, for no ramming is needed. The 
bearing b guides the core correctly at once into its 
place. The inside of the core is filled up with 
sand, not rammed, but made sufficiently firm with 
the feet. Binding bars are put into the loops of the 
binders and made up securely between them and 
the iron ring R. The gate pins, from four to six, 
are put into the gates, and sand about a foot deep 
is heaped all over the mould for the formation of 
the runner head. A pointed iron rod may be 
thrust down inside the core at several places to 
form openings for the free egress of the gases, and 
all may be said to be ready for the metal. The 
inside of the core need not be filled up at all 
when a_ suitable fence is available for re- 
taining the channel of the metal. There is little 
danger of the core not being able to bear 
the strain. Its semi-spherical form enables it 
to bear great pressure. A mould built in this 
way, if securely bound by double binders, should 
not strain at all, and the bottom of the cast- 
ing will be no thicker than the stipulated thick- 
ness which was swept up inthe mould. In the 








ieechnetenmaipnenT 





~ 











eam ait 








Fes. 21, 1896. ] 


ENGINEERING, 





239 








casting of this there is not the slightest risk, as in 
the case of the inverted pans, for there is no hollow 
chamber to become filled with explosive gas. 

If the core is built entirely of hard brick it is pru- 
dent to ‘‘ slack” it soon after it is cast. This is easily 
done by removing the binding bars, and by the 
dressers cutting a track in the upper courses of 
brick in the core, where it lies, without stripping 
the casting, or a simpler plan is to put the crane on 
and raise the core an inch ortwo. Either mode 
allows the contraction to go on freely and saves 
the risk of cracking. Next morning the casting 
is easily dismantled. The crossbars K, K are 
knocked out, and the upper ring R lifted off by the 
four snugs, then the entire core can be taken out 
by attaching the crane to the strides. The pan 
casting itself can be lifted by stripping the handles 





H, H, and hooking in the sling chains. And now 


with the thickness board. This saves a great deal 
of trouble, and preserves perfect uniformity in the 
castings. 

The saving is considerable in this mode of 
moulding and casting a number of pans, for it 
will be evident that very little drying is necessary 
to the cope—only the thin coating of loam that has 
to be dried. The mass of the building has been 
thoroughly dried by the first cast. The pit needs 
no digging nor ramming up again. The longer it 
stands, the harder and stronger to resist pres- 
sure it becomes. Further, the economy in the 
practice does not depend aitogether on having a 
number of pans to make of the same size. Any 
number of smaller pans can easily be made in this 
same cope as a base. For it is easy to make up 
any difference in size inside a smaller strickle-board. 
If the difference in size be very great, a quantity 
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is realised more fully the facility and economy that 
1s effected in the making of more castings in this 
same structure. If the cope is not much injured, 
and it is most unlikely it should be, it can have 
new handle cores put in, and it is ready to receive 
the spindle with the thickness board again set up. 
If this is done while the cope is still warm, the 
thickness will dry rapidly. The core has, of 
course, to be built up afresh, but the eame grating 
and upper ring are available for as many castings 
as may be wanted. The loam in the cope is much 
burnt, but that is not objectionable if care be 
taken that no attempt is made to smooth the sur- 
face with some fresh loam on the burnt. A good 
thick coating of blacking is usually sufficient to 
make it serve well enough for several castings. 
But as there is not much delay or difficulty in 
stripping off the burnt loam, and setting up the 
cope board again to give an entirely fresh surface 
of loam, the writer thinks it advisable to do so 
for good work. Two spindles should be used, one 
with the cope board always fixed on, and the other 








of pit cand can be thrown in and rammed firmly at 
the bottom, then the surface of sand, clay-watered, 
is spread over with loam. It is only the additional 
make-up that has to be dried. A few gratings of 
different sizes and curves can be kept, and it is not 
essential that the bottom curve of the grating should 
correspond with the inside of the pan. The bricks 
pushed through the interstices several inches will 
lift everything underneath. It is better that the 
curve should be of larger rather than of smaller 
circle, so that it may bear rather round its circum- 
ference than in the centre. For in this way it is 
the better adapted for carrying the building above. 
And although the strides may stand much higher 
above the top ring than is necessary, that is no ob- 
jection. Only higher sconces, or iron bars on end, 
are required to jam between the crossbars and top 
cake. The writer has seen a cope of this kind, 
once made in the pit, serve for pan-making con- 
tinuously for more than a year. The saving of 
labour is immense, and the risk of making wasters 








reduced to a minimum. Apprentices with very 








little training can easily be trusted to carry on 
a mould of this kind with but slight super- 
vision. But it may be said that this cope cannot 
serve for any pans of larger diameter. True 
enough ; but it should be the aim of the foreman 
to make one of the largest size first of all. Sets of 
pans, for instance, for sugar refining, are usually 
of different sizes, graduating from one large pan 
down to the smallest in the row. In such a case 
the moulder will begin with the largest, and the 
same building is available for all the others. 


(To be continued. ) 
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Testinc A Steam TURBINE. 

Proressor W. F. M. Goss presented a paper, 
entitled, ‘‘Tests of a 10 Horse-Power De Laval 
Steam Turbine.” In this turbine jets of steam 
delivered from suitable nozzles impinge against 
the buckets of a light turbine wheel. The motion 
of the shaft is extremely rapid, and it is 
geared to a heavier and slower-moving driving 
shaft carrying a flywheel of small diameter ; from 
this the power is delivered. Thespeed is regulated 
by a throttling governor which controls the pressure 
of the steam admitted to the nozzles. 

The turbine wheel is built up of 63 steel seg- 
ments, each carrying a bucket and a portion of the 
light outside rim. The segments are held in place 
by means of suitable collars, which grip them on 
either side. The wheel is mounted upon a long, 
slender shaft, having suflicient flexibility to allow 
the system at speed to revolve about its centre of 
gravity, even though this may not agree with the 
geometrical axis of the shaft. The gear upon the 
turbine shaft is of steel, solid with the shaft ; that 
upon the driving shaft has its teeth formed in a 
bronze ring, which is carried by a solid iron centre. 
The smaller gear has 21 teeth, the larger one 208 
teeth, giving a ratio of 1 to 9.90476, 

The nozzles which serve to deliver steam to the 
wheel are four in number, and are so fixed in the 
frame of the engine as to act upon the turbine 
wheel at points which are equally distant from 
each other. Two of the four are provided with 
stopcocks, which, when closed, put out of action 
the nozzles with which they are connected. By 
means of the stopcocks, therefore, the engine may 
be run under the action of two, three, or four 
nozzles, at the will of the engineer. 

The distinguishing feature of the engine, perhaps, 
is to be found in the form of the nozzles, All are 
diverging, the throat or smallest diameter being 
approximately 2 in. from the discharge end. Three 
have a diameter in the throat of 0.138 in., and one 
a diameter of 0.157 in. 

The results obtained were as follow : 


TABLE I,—A Summary of Results of Tests with Laval 
Steam Turbines, 
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The tabulated data (Table II.) on the next page 
give the starting power for different pressures, and 
when two, three, or four nozzles are in action. 
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TABLE I1,—Starting Power of Engine. 


Four Nozzles| ThreeNozzles Two Nozzles 
in Action. | in Action. in Action. 





Steam press. by gaugelb. 125.2) 71.1 1252) 71.1 (125.2 71.1 
Effective radius of brake 
f 


arm.. oe -» f@.! 1.5 1.5 1.5 1.5 1.5 1.5 
Reading of ecale under 

brake arm.. -- Ib.) 200); 12.1] 14.1 9.0) 9.5 6.0 
Equivalent force in 

pounds, acting at a 

radius of 1 ft. .. | 300 21.2; 135) 14.3 9.0 


18.2| % 


The opinion was expressed in the discussion 
that an engine with so low an efficiency was rather 
a mechanical curiosity, and another member stated 
that the Edison Electric Illuminating Company will 
have at one of their stations two 300 horse-power 
De Laval steam turbines with dynamos attached. 
These were built by the Maison Breguet, of Paris, 
and are guaranteed to comply with the following 
conditions : 

Each 300 horse-power turbine is to drive two 
Desroziers dynamos, each of 133 horse-power 
capacity. The turbine shaft is to run at 13,000 
revolutions, driving two dynamo shafts situated on 
either side of the turbine shaft, at a speed of 1300 
revolutions, by means of helical gearing. Hach 
dynamo is to be capable of generating continuously, 
without undue heating, 770 amperes at 130 volts or 
625 amperes at 160 volts. If the turbines are 
built to be operated either condensing or non- 
condensing, as a mongrel type with a steam pres- 
sure of 142 lb. per square inch at the throttle, and 
with a vacuum of 65 centimetres at the condenser, 
the steam consumption per brake horse-power is 
guaranteed not to exceed 18.7 lb.; with a free 
exhaust the steam consumption is not to exceed 
35.2 lb. If it is desired that the turbines be 
operated ordinarily with a condenser by changing 
the disc, the guaranteed steam consumption can be 
reduced to 16.5 1b. per brake horse-power. In this 
case the turbine disc would have a diameter of 
29 in. instead of 19% in. for the mongrel type. 

The author added that he hoped to present tests 
of these turbines to the Society at a later date. 


Recorping Device FoR Testing MACHINE, 

G. W. Bissel presented a paper entitled ‘‘ Re- 
cording Device for Testing Machine.” This auto- 
graphic recording device was attached to a 
50,000-lb. Olsen testing machine. It consists 
essentially of a rotating drum attached to the frame 
of the machine below the outer end of the moving 
scale beam. The rotation is in proportion to the 
weight applied, and a pencil acting from a lever 
attached to the pulling head of the machine moves 
acrossthe paper. Diagrams were shown exhibiting 
the effects of putting a j-in. spiral punch through 
plates of wrought iron. 


Tue Ponp ENGINEERING Company’s Works. 


The members had accepted an invitation from 
Mr. C. A. Moore to visit the works of the Pond 
Engineering Company, at Plainfield, N.J. These 
works are a great surprise to one not familiar 
with them, and are a fair sample of American 
energy. ‘They have been for some years engaged 
in making tools for the United States Government 
to use at the Washington and Watervliet arsenals. 
The writer had the pleasure of seeing some of these 
tools at the latter place, and of learning from the 
Government officers how satisfactory they were. 
One gun lathe for finishing 16-in. guns was parti- 
cularly examined, and we were told they had 
already made 34 others. This one is to be used in 
turning and boring the 16-in. nickel steel gun of 
150 tons intended for coast defence. The dimen- 
sions and description of this lathe were given as 
follows: Total length of bed, 135 ft., of which the 
headstock occupies 12 ft. ; the boring bar carriage, 
67 ft. ; leaving 56 ft. available for the gun. The 
swing is 110in. The face-plats is fitted with eight 
steel jaws, with adjustable screws, with a range 
capable of taking in pieces from 66 in. to 44 in. in 
diameter. The gun being gripped in these jaws, 
either by its breech or its muzzle, it is carried by 
three back rests of special design. The head- 
stock is double back geared, the largest step of the 
cone being 50 in. in diameter, of a width suitable 
fora 10-in. belt. The cone drives the face-plate 
through gearing giving 390 revolutions of the cone 
to one of the face-plate. The face-plate gear is a 
steel casting, 11 in. face, 34 in. circular pitch. 
The bearing of the main spindle is 24 in. in diameter 
by 36in. long. The journal-boxes are of hard bronze. 
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carriage capable of carrying two or four tools 
independently, and each can be fed indepen- 
dently of the other in any direction, forward or 
back, out or in, or at an angle. The feed for the 
tool carriages is obtained by a screw 6 in. in dia- 
meter, 66 ft. long, and a splined shaft, 44 ft. in 
diameter, 70 ft. long, carried on drop bearings 
between the first and second tracks of the bed. 
The feed for the boring bar is obtained from the 
headstock, and transmitted to the rear end of the 
boring bar the whole length of the lathe by means 
of a 44-in. splined shaft, 137 ft. long, carried by 
drop bearings inside of the bed, near the third 
track of the lathe. This shaft is made in two 
pieces, for convenience in transportation, The 
feeds for the tool carriages vary from .02 in. to 
3 in., and the feeds for the boring bar from 0.008 in. 
to 0.17 in. per revolution of the gun. The weight 
of the breech of the gun is carried in a very large 
bronze shoe, and the remainder by two back rests 
fitted with a ring which revolves with the gun, the 
gun being centred in the ring by from six to 12 
adjustable jaws. 

As the question of coast defences is just now an 
important one to all nations having extensive sea 
frontage, these works are of special interest, and 
the trip proved not only enjoyable, but instructive. 
It has always seemed a strange thing t> the writer 
that those alarmists, who locate a hostile fleet at 
Sandy Hook leisurely shelling New York, seem to 
predicate this assault on the assumed position that 
the Americans are simply lying idle and watching 
the bombardment, and this in the face of numerous 
heroic actions in our late war on both sides. The 
writer witnessed the attack 6n the Ironsides at 
Charleston by a little torpedo-boat in the presence 
of a hostile fleet of some 30 ships, a land force of 
15,000 troops, and all the outer approaches to 
Charleston held by our forces, so that the little 
boat would have to run past all these obstacles in 
going and coming. On our side, Lieutenant 
Cushing’s attack and sinking of the Albemarle, a 
rebel ironclad, shows what intrepidity can do. It 
is true the country needs more fortifications along 
its coast, but it is also true that the real reliance 
of any Government, and especially of a Republic, 
isin the patriotism of its citizens, and in that 
respect the United States can put into the field in 
a less time than any other nation, a larger and 
more enthusiastic body of citizen soldiers. Noone 
who saw the uprising of the people in 1861 can 
doubt this, and to-day the conditions are even more 
favourable. But to turn from war to peace, it 
remains to chronicle the reception given that 
evening at Delmonico’s, closing with dancing. The 
‘little hills” did not ‘‘ skip like lambs,” but some 
of the fathers in the Society did, not to mention a 
Past President, whose saltatory exercises were the 
delight and admiration, as well as the envy, of the 
lookers on. 


Errect oF TEMPERATURE ON THE STRENGTH OF 
IrRoN AND STEEL, 
The next morning a large assembly at the Society 
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unabated, and the first paper was of unusual interest. 
It was entitled ‘* Effect of Temperature on Strength 
of Wrought Iron and Steel,” and came from the 
pen of Professor R. C. Carpenter, of Cornell Uni- 
versity. The great importance of the subject, as 
well as the high reputation of its author, bespoke 
for the paper an attentive hearing. These tests 
were made at the laboratory of Sibley College, in 
an Emery testing machine of maximum capacity of 
200,000 lb. The difference between these tests 
and the ordinary ones was in the method of heating 
the test-piece to a specified temperature. 

‘*A solid block, made in two halves and held 
in position by clamps (see Fig. 10, next page), 
was employed, forming a metallic jacket surround- 
ing the test-piece. This block was heated exter- 
nally, and transmitted its heat to the test-piece. 
The temperature was measured by a mercurial 
thermometer, the upper part of which was filled 
with nitrogen to prevent vaporisation of the mer- 
cury at high temperatures; it was graduated 
to 900 deg. Fahr. The bulb of the thermometer 
was put in direct contact with the test specimen, 
and was partly surrounded by the solid metal of 
the cast-iron jacket. The length of the jacket was 
about 2 in. greater than the gauged length of the 
test specimen. 

‘*The iron jacket when in position on the test 
specimen was heated by a Bunsen burner having 
four jets, the apparatus being as represented in 
Fig. 11, in which T is the thermometer, a a the 
ends of the test-pieces, J J the cast-iron jacket, B 
the burners, and H H the pulling heads of the 
testing machine. 

‘‘This method of heating the test-piece proved 
very satisfactory, and, as will be seen by consulting 
the Tables and curves, gave very uniform results. 
There may have been some error in the measure- 
ment of temperature, due to the fact that the ther- 
mometer was not entirely surrounded by the metal, 
but no readings were taken until several minutes 
after the thermometer indicated a stationary tempe- 
rature, and such error was not large and would not 
affect results sensibly. 

‘*The specimens tested were turned to dimen- 
sions as shown in Fig. 9, and those belonging to 
each class, wrought iron or tool steel, were nearly 
uniform in quality.” 

The general results of the test are shown 
on the curves, Figs. 12 and 13, from which it 
will be noted that all the curves have a point 
of contra-flexure at about 70 deg. Fahr., and 
another at a temperature not far from 500 deg. 
The maximum strength is found at temperatures of 
400 to 550 deg. Fahr. At temperatures higher than 
this, all the materials show a rapidly decreasing 
strength. The variation in strength with change 
of temperature is marked ; thus, for instance, with 
wrought iron, if we represent the strength at 
temperature of 75 deg. Fahr. as 100, that at from 
22 deg. to 25 deg. is 103 to 104, at 500 deg. Fahr. is 
126, while at 825 it would be represented by 80.7, 
which is 63 per cent. of the maximum strength ; 
beyond this point the strength steadily decreases. 

The curve for tool steel has the same general 
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form, the temperature of maximum strength being, 
however, about 400 deg. That for machinery steel 
is similar, but no experiments were made at low 
temperatures and no critical point was observed. 
The elongation in 8 in. of length for the tool 
steel and wrought iron, is shown on the curves in 
Fig. 13, from which it is noted that these curves are 
of the same general form, and agree in showing 
smallest elongation when at a temperature about 
equal to the boiling point of water. There is con- 
siderable variation in the results given by individual 
specimens, especially for the tool steel ; and there 
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is, for this reason, doubt as to the exact position 
and form of the curve. A large portion of the 
discrepancy is no doubt due to the methods 
which had to be employed in measuring the elonga- 
tion. 

The paper, which was accompanied by a valuable 
set of Tables, was carefully discussed, and general 
regret expressed that the experiments had not 
covered a wider range. But Professor Carpenter 
is a most earnest investigator, and no doubt will 
supplement these tests by others. The impatience 
of some men to have another man work for them 
is nothing new, nor is it confined to any people ; it 
is world-wide. The writer is grateful to Professor 
Carpenter for what he has done, and thinks the 
question of additional toil on this subject to such a 
busy man may be safely left to his own volition. 
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The Mechanical Engineer’s Reference Book for Machine 
and Boiler Construction. By NELSON Fotry, M.I.N.A., 

M.I.M.E. London: Crosby Lockwood and Son. 

Mr. Netson Fo ey has, in his ‘‘ Engineer’s Refer- 
ence Book,” succeeded in producing a really excel- 
lent, if somewhat cumbrous, volume. This latter 
point is, however, of little importance, as the 
work is intended for office use, and a reduction in 
its linear dimensions would have required the 
use of folding plates, which at the best are but 
unavoidable makeshifts. An excellent marginal 
index permits ready—indeed, almost instantaneous 
—reference to any desired section. The volume is 
divided into two main parts, the first of which con- 
sists mainly of useful rules and tables, and is pre- 
faced by some capital hints on machine construc- 
tion generally. The conversion tables for the metric 
and English systems and measures are unusually 
extensive, and all the usual tables of squares, 
cubes, areas, &c., are also given. The logarithmic 
table would, to our mind, be better if it had been 
carried to five places only, and the space saved used 
for complete proportional parts and antilogarithms. 
Five-figure logarithms are amply accurate for 999 
out of every 1000 calculations made by engineers. 
A few lines are devoted to the differential and 
integral calculus, but might well be omitted, as 
they will not be intelligible to those who do not 
already understand the calculus, and for those 
who do they are superfluous. 

After this come other tables giving the weights of 
iron and steel sections, the weights of pipes, ropes, 
and chains, and similar matter, all of which seem 
to have been well selected. Sections on work and 
power, heat, combustion, and steam, follow imme- 
diately after, and then a few clearly written para- 
graphs on statics. The section on the strength of 
materials and elasticity is of unequal merit, the author 
apparently being under the impression that theory 
is incapable of determining the strength of solid 
bars. It is perfectly true that if the ordinary 
formula is applied to bars strained by bending 
beyond the elastic limit, inaccurate results are 
obtained, but who claims that such formule are 
applicable up to the breaking point? The distribu- 
tion of stress beyond the elastic limit is now fairly 
completely understood, and can be expressed in a 
not very intricate formula. Of course, if a solid 
bar is to be bent in one direction only, then it may 
be safe to adopt a working load based on its ulti- 
mate strength ; but if this were done to a bar bent 
alternately in different directions, failure would soon 
occur, unless an exceedingly large ‘‘factor of 
safety” were used. Again, it is going much too far 
to state, as Mr. Foley does, that the effect of a 
live load on a perfectly elastic material is to 
double the stress, as compared with a static load. 
It depends entirely on how the load is applied. 
If it comes on gradually, as in the case of a train 
running over a bridge of fairly large span, the 
increase in the deflection as compared with a 
static load may be insignificant. 

With respect to journal friction, Mr. Foley is 
quite up to date, basing his remarks upon the recent 
investigations of Mr. Beauchamp Tower, Professor 
Goodman, and others. Mr. R. Mansel has contri- 
buted a section on ship propulsion, in which his 
special ideas on the subject are fully developed. 
As a matter of fact, Mr. Mansel has devised a fair 
interpolation formula, but his claims to having dis- 
covered a law of nature cannot be admitted. 

In Part IL., tests for steel, prescribed by the Admi- 
ralty, Board of Trade, Lloyd’s Register, and the 
Bureau Veritas, are described. Following this are 
an extensive series of carefully prepared and illus- 
trated notes on boiler construction and riveting. 
Mr. Yarrow’s excellent paper on the construction 
of boilers adapted to forced draught, which was 
read before the Institution of Naval Architects, is 
reproduced in full, as well as Mr. Kirk’s letters to 
ourselves, giving particulars of his experiments on 
overheated tubeplates. The remainder of the volume 
is taken up with a number of excellent plates and 
drawings. The former are 31 in number, and consist 
of graphic diagrams for the strength of cylindrical 
shells, rivet spacing, &c., whilst drawings show the 
general arrangement and details of a large variety 
of boilers. Taken all round, Mr. Foley’s work will 
be found extremely useful in the drawing office. 
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ELECTRIC TRACTION.—No. XLIX. 
By Purp Dawson. 
The ManaGEMENT OF Exectric LINES. 

WE now come to another series of records, the 
proper keeping of which is of the greatest import- 
ance, especially in large plants. These are the 
power-house records—daily, weekly, monthly, and 
annual, These are of the greatest engineering 
interest, and upon their being properly kept largely 
depends the success of a station, and the effective 
comparison of various types of plant, apparatus, 
and systems. 

Records can, of course, be pushed to extremes, 
and the engineer should not be called upon to do 








(To be continued.) 
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simply clerical work. He should fill in blanks which 
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PORTERS STEAM CRANE EXCAVATOR. 
CONSTRUCTED BY MESSRS. JOHN H. WILSON AND CO., LIMITED, ENGINEERS, LIVERPOOL. 
(For Description, see opposite Page.) 
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Fia. 2. 


drawbar pull as measured with dynamometer, and 
working up to the horse-power required at the 
station, the process has been reversed, and from 


great value, as by it a manager can determine the 
comparative merits of different kinds of coal and of 
various systems of operating the station, 


the total power-station output the drawbar pull has 
been calculated. The column giving pounds of coal 
per watt hour and electrical horse-power hour is of 
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THE 16 horse-power oil engine illustrated above is 
constructed under the patents of Mr. W. E. Gibbon 
by the Britannia Company, of Colchester. The lead- 
ing point kept in view in its design has been to reduce 
the working parts to the smallest possible number. 
To this end one valve has been made to serve both 
for the exhaust and for the admission of air, while the 
use of a separate igniter, with its lamp, has been 
avoided altogether. The valve, which will be 
found illustrated on page 826 of our fifty- 
ninth volume, is of the usual mitre form, but it has 
attached to it » ported piston working easily in a cor- 
responding cylinder. During the compression and 
combustion strokes of the engine the valve is closed. 
When theexhauststroke commences, acam lifts themitre 
valve off its seat to a sufficient extent to allow the waste 
gases to pass and to escape through the ports in the 
piston valve, When the exhaust stroke is completed 
the valve is lifted still higher, the exhaust ports in the 
piston being closed, and a set of air inlet ports opened, 
and through these air is drawn to thecylinder. When 
the stroke is complete the valve drops into its seat 
and compression commences. 

The air required to form the combustible charge is not 
taken direct from the atmosphere into the valve case, 
but is made to pass through a jacket surrounding the 
external combustion chamber, shown in the engraving 
beside the cylinder. 

The combustion chamber is independent of the 
cylinder, but is connected with it by means of a 
cylinder cover which prevents the heat of the combus- 
tion chamber from travelling to the cylinder and jacket 
water, and also prevents the excessive heat and first 
shock of the explosion from acting upon the piston. 

The oil is injected directly into the small chamber 
at the end of the combustion chamber. The side 
chamber evaporises the mixture, and after allowing it 
to mix with the ingoing air, serves also as an igniter 
on the compression stroke. The recurrent explosions 
keep this chamber at the required temperature once 
the engine is started. This chamber is so constructed 
that it can be easily heated from without by means of 
an ordinary petroleum burner for starting, the burner 
taking from six to seven minutes. 

The engine is controlled by a governor which regu- 
lates the pump that throws the oil for each charge. 
When the work is light the amount of oil is reduced, 
and if it becomes stil lighter the oil is absolutely cut 
off for a certain proportion of the combustion strokes. 
It is unnecessary to add that common petroleum lamp 





HORSE-POWER OIL ENGINE. 


CONSTRUCTED BY THE BRITANNIA COMPANY, ENGINEERS, COLCHESTER. 


oil is employed, and rot benzoline or any dangerous 
spirit. These engines are made in various forms to 
adapt them for stationary work, for threshing and 








Handy, Hart, and Hunter, the first two of which have 
successfully passed through their speed trials, one 
result being that their constructors—the Fairfield 


other farm work, and for launches, tramcars, and | Shipbuilding and Engineering Company, Glasgow— 


light railways. Forty horse-power is the largest size | 


mentioned in the makers’ list. 





STEAM CRANE EXCAVATOR FOR SINGLE- 


LINE CUTTINGS. 


WE illustrate on the opposite page Porter’s steam 





secured the order for two similar craft to attain 
30-knot speed. As to the vessels themselves, little 
need be written, as we have time and again dealt with 
the function and characteristics of the class. The 
Fairfield 27-knot boats are 194 ft. long by 19 ft. 44 in. 
beam, and 12 ft. 7} in. deep, their displacement in 
service trim being 245 tons. They are, like the other 


crane excavator constructed by Messrs. J. H. Wilson | vessels of the class, armed with one 12-pounder and 
and Co., Limited, of Sandhills, Liverpool, which has | five 6-pounder guns. 


been specially designed for use in narrow single- 


The machinery, which was designed by Mr. Andrew 


line railway cuttings. The general appearance is Laing, in large measure indicates the characteristics 











aay TUE tO 
| ree Hae 














LIZ6 FOr Waagons whén Five 
















! |}: - {lit \ hill 


' 
thy)? 
ML: 


3388.C 


well shown in Figs. 1 and 2. In the former of these 
the excavating bucket is shown extended to the face 


of the cutting for digging, whilst in Fig. 2 the|y 


machine is shown revolving, with the bucket filled 
with earth, and drawn inwards to clear the sides of 
the cutting. The arrangement of wagon-ways for 
such a cutting is shown in Fig. 3. The cutting in 
question is 15 ft. wide at the bottom, and has slopes of 
1 to 1, its section being as shownin Fig.4. A special 
feature of the machine is its ability to trim off the 
sides of a cutting to the angle desired, so that in this 
way a considerable amount of hand work is saved. 
The machine is also well adapted for doing ordinary 
excavation, and can be used as a 12-ton crane by 
simply disconnecting the digging gear. 





ENGINES OF TORPEDO-BOAT DESTROYERS 
‘* HANDY,” ‘‘HART,” AND ‘‘ HUNTER.” 
WE illustrate on page 241 the propelling ma- 





chinery of the 27-knot torpedo-boat destroyers 
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which have been embodied in the machinery for the 
great variety of craft constructed at Fairfield in recent 
ears. The engines are of the three-cylinder triple- 
— type — many firms have preferred four 
cylinders with three expansions—and the cylinders 
are 18} in., 27}in., and 42 in, in diameter by 18 in. 
stroke. All have piston valves. The cylinders are 
of cast iron, and with each was cast also the valve 
casing. The cylinder and casing bottoms, which are 
separate from the cylinders, are also of cast iron. The 
cylinder covers, however, are of cast steel and of light 
design, while the casing tops are of rolled steel plate 
and dished to give the necessary stiffness. 

The pistons are of the conical or dished pattern, 
made from high-tension forged steel by Sir Joseph 
Whitworth and Co., of Manchester. The connecting 
and piston rods are made from forged mild steel and 
bored ; the guide shoes, which are separate from the 
piston-rods, are of gun-metal lined with white metal, 
and they can be readily adjusted. The guides, which 
are of cast iron, are attached, one at the top end to the 
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cylinder bottom, the other to a crossbar midway down 
the columns, and it in turn is held in place by the 
crozs-stays. The valve gear is of the usual bar link 
and double eccentric description, the eccentric-rods 
being made of mild steel with adjustable gun-metal 
bushes at the top end. 
metal, and lined with white metal. There is steam 
and hand reversing gear of the all-round description, 
the reversing engine having one cylinder 3} in. in 
diameter and 24 in. stroke, and the reversing and drain 
gear is arranged at the forward end of each set of 
engines. 

The three-throw crankshaft is made from mild steel, 
and in one piece ; the body of the shaft and crankpins 
are 6 in. in diameter, with a 3-in. hole. The crank, 
crankpin, cheeks, and moving gear have been care- 
fully balanced by means of weights suitably placed. 
The tunnel shaft is 6 in. in diameter with 3}-in. hole ; 
the propeller shaft is 6} in. in diameter, with 34-in. 
hole bored throughout. The thrust-blocks are of the 
ring description, made of cast iron, and lined with 
white metal at the bearings ; the block is also water- 
jacketed. 


The cylinders are each supported on four wrought- , 


steel columns, their bottom ends passing through the 
cast-steel bearers, being fastened thereto by nuts on the 
underside. The bearers are of }-section. The main 
bearing bushes are of gun-metal, lined with white 
metal ; these bushes are held in position by wrought- 
steel caps, each having two steel studs. The cross- 
bearers are bolted at each end to the fore-and-aft 
portions of the soleplates, which are made from 
rolled steel angle-bars, these bars being planed on the 
face and bottom. The fore-and-aft portions of the 
soleplate or angle-bars are continued forward to 
receive the air pump, and aft to carry the thrust 
blocks. By this means the engines are complete and 
self-contained, so that all strains are well distributed 
over the shipwork. 

It will be seen from the design that diagonal bracing 
is dispensed with, the cylinders for each set of engines 
being bolted together in a foretand-aft direction, and 
diagonal stays are carried from the cylinders to the 
fore-and-aft bulkheads, The cylinders of the two sets 
of engines are tied in the athwartship direction 
together, and also to a fore-and-aft stiffener at the 
ship’s sides. 

The engines are so placed in the engine-room that 
there is a passage between, and also between the 
engine and its corresponding condenser, which is in 
the wings and on a low level. The condensers, with 
their tubes and ends, are of brass, the steam being led 
in on the top and diagonally to give free distribution. 
Circulating water to the condensers is supplied by 
two centrifugal pumps having 8-in. discharges, and 
sufficient for moderate powers. The centrifugal 
engines and pump were supplied by Thwaites Brothers, 
Bradford. The air-pump is of the single-acting de- 
scription, 184 in, in diameter, and having a stroke of 
4in. The head and foot valve and the bucket are 
fitted with metal annular group valves. The pump 
is driven by a separate crankshaft from the end of the 
main crank, 

The boilers, three in number, are arranged two in 
the after boiler compartment and one in the forward. 
They are of the Thornycroft Daring type modified. 
The generating tubes are arranged in nearly equal 
groups, instead of two large and two small groups, 
Each boiler has 63 square feet of grate surface and 
3168 square feet of heating surface. The boilers are 
constructed for a working pressure of 210 lb., and were 
tested to 300 1b. per square inch. The steam drums 
ure fitted with the usual Thornycroft steam drying 
arrangement, and automatic feed control gear. While 
describing the boilers it may be well to state that during 
the trials they gave abundance of dry steam with 
much less trouble than the ordinary drum boiler. The 
main feed donkey pumps, two in number, were supplied 
by Messrs. G. and J. Weir, of Glasgow, and are placed, 


along with the evaporating and distilling plant, air | 


compressing engine, and bilge engine, at the forward 
end of the engine-room, convenient to the starting 
ear. 

In the aft boiler compartment there are two 5 ft. 
Gin, single inlet fans for supplying air to the fur- 
naces, and one auxiliary duplex feed donkey capable of 
feeding the two boilers, hae the forward stokehold 
one 5 ft. 6 in. single inlet fan, and one auxiliary duplex 
feed donkey. The fans were supplied by Messrs. W. H. 
Allen and Co., of Bedford, and the duplex pumps by 
Messrs. Scott and Mountain, of Newcastle-on-Tyne. 

The steering engine, supplied by Messrs. Caldwell 
and Co., Glasgow, is placed with its cylinders vertical, 
fixed to the aft engine-room bulkhead. 

The engraving of the ship on page 240 indicates 
that there are only two funnels ; that forward is used 
for the boiler in the fore compartment, as well as for 
one of the boilers in the after boiler space, and the 
after funnel is used for the gases from the remain- 
ing boiler and also in connection with the ventilation 
of the engine-room. 

On the official three-hour trial the Hart and Handy 
easily exceeded the 27-knot contract speed. The 


The straps are also of gun- | 


third vessel is preparing for trial. The appended 
results are of trials made on the Clyde with the 
Handy under similar conditions to those carried out 
by the Dockyard authorities on the official runs, with 
special provision to get accurate data. 

Trials of Torgedo-Boat Destroyer ‘* Handy.” 




















3 Revolutions. LH.P.| 
s 5 ¢ 
68 2 : Speed. 
Bia | es z 
~ = a vey 2a Mean 
462/39) & | 88 
q <1 a a 1m 
pies soo = peas 
in. | Ib. | knots. | knots. knots. 
Ist 3 180 371.26| 385 4316 26 466) 26.931 
2nd 3 185 392.6 | 392 4605 apd 
8rd 3} 197 388.5 | 397.6 4441 | 27.231 — 
4th 31 195 388.4 | 307.5. 4677 | 7-asi f | 27-256 + 27.C08 
6th 33 197 388.2 | 398 4419 26.786) 26 26 | 
6th 27 | 185 375.1 | 384 4249 26.667 / p 





The vacuum was 24} in. 





AMERICAN HIGH-SPEED LOCOMOTIVE. 
WE illustrate on page 252 the engine ‘‘ No. 564,” 
| with which the record run was made on the Lake 
| Shore and Michigan Railroad last autumn, in which 
}arun of 510.1 miles was made in 7 h. 50 min. 20 sec. 
net time, the gross time being 8 h. 1 min. 7 sec., so 
|that, even including the stops, an average speed of 
'63.61 miles per hour was maintained for the whole 
‘distance. The maximum speed on the same run 
|reached the unprecedented figure of 92.3 miles per 
‘hour, and a length of 86 miles was run at the rate of 
7291 miles per hour. The engine, it will be seen 
from our engravings, is not of a type with which we 
| are accustomed to associate the idea of great speed in 
| this country, it being a six-coupled engine, the driving 
|wheels being 68 in. in diameter, and the cylinders 
|17 in. in diameter by 24 in. stroke. As will be seen 
| from Fig. 1, equalising beams are used between all the 
| coupled wheels, as usual in American practice, and to 
| which many are inclined to attribute the excellent 
| running of these coupled engines, The engine has, of 
| course, outside cylinders, with the valves on top, which 
are worked off rocking levers, as usual in American 
engines. A front view of the engine is shown in 
Fig. 2, whilst Fig. 3 represents a cross-section through 
the boiler which it will be seen is 52 in. in diameter, 
| its length being 13 ft. 10} in. between tubeplates. 
The steel firebox is of the Belpaire type, as shown in 
Figs. 4 and 5, and has a conical connection to the 
barrel. The designed workirg pressure is 180 lb. per 
square inch. 





Cylinders, diameter 17 in. 

” stroke ten 

Steam ports, width sek a6, 

me length... = be aS <6 

Exhaust ports, width ... 3 9s 

ms » length... i6.., 

| Valve travel, maximum 63 ,, 
Driving wheels, diameter 68 


25 ft. 2 in. 
52 in. 
13 ft. 104 in. 


Total wheel base 
Boiler, diameter 
length 


Steam pressure ... ... 180 Ib, per sq. in. 
Tubes, number ... us 200 
»» diameter 2 in. 





Firebox, length... ~ sv 954 45 
x width at bottom inside 412 ,, 
Total heating surface... ... 1603 eq. fo. 
| Grate area as a ~ na - es 
| Weight of engine in working order 113,500 Ib. 
Tank capacity of tender .. 3700 gals. 
| Coal capacity ... ne 6 tons 


| The engine was constructed by the Brooks Loco- 
motive Works of Dunkirk, New York. 


= 
THE HARRISON-STREET ELECTRIC 
| SUPPLY STATION, CHICAGO. 

Ir is, undoubtedly, a great thing to be a pioneer in 
science and to show all the world the way towards a 
better condition of affairs. But such a conspicuous 
position cannot be occupied without cost. Not only is 
there risk of absolute failure, with its attendant dis- 
credit, but even if a great success be attained, rela- 
tively greater success is sure to follow very soon, 
and then the first result seems poor by comparison, 
To the engineer this is not a matter of great import- 
ance, because the man who leads at first may continue 
to do so. But to the commercial man the case is 
different. He embarks his capital, and however 
successful the enterprise may be, it is not likely that 
he will be able to write off the cost out of profits before 
competitors, armed with more efficient plant, enter 
the field against him, and reduce his gains. These 
considerations apply with reduced force to that class 
of business which is more or less of a monopoly, but 
even in that the intervention of the State and the 
pressure of public opinion prevent charges being levied 
in one town greatly in excess of those in other towns. 
An example of the effects of haste in entering into new 
businesses is seen in the electric supply stations of 
America, Legislation and public opinion favoured 


_|endeavour to improve upon them. 








their rapid production, with the result that there 
was no time for experiment. Mundreds of them 
were under construction at the same time, and 
there was no opportunity to improve much on the 
earliest designs. It was safer—and much easier—to 
duplicate plants that gave passable results than to 
In England legis- 
lation rendered the construction of central lighting 
stations impossible for come years, and when this was 
removed we started with the experience of America 
to guide us. The result was that we followed quite 
new lines, and very rapidly arrived at the present 
methods, which are not likely to greatly change. In 
the States the period of hurried construction is now 
also past, and the capitalist is no longer willing to take 
just what the manufacturer can supply the most readily. 
He sees that foreign plants can be operated far more 
cheaply than those which have been hitherto generally 
constructed in America, and he now asks to be put in 
an equally favourable position. That electrical engi- 
neers across the Atlantic are perfectly well able to 
fulfil his requirements is absolutely certain, and as a 
proof of that, we publish this week on our two-page 
plate, and on pages 248 and 249, engravings of the 
Harrison-street station, of the Edison Company, at 
Chicago. It will be seen that it contains only direct- 
driven high-speed dynamos of two sizes, that these are 
run by triple - expansion engines of unexampled 
economy in this class of work, and that the stoking of 
the boilers is entirely automatic. Considering the 
large size of the units and of the station, and the 
favourable conditions under which the work is done, 
the cost of current should be exceedingly low. We 
hope that after longer experience the details may be 
published for comparison with some English stations, 

The Chicago Edison Company has four electric 
supply stations, of which that at Harrison-street is 
the latest and the best representative of modern 
American practice. It contains a moderate number 
of units, each direct-driven, and has been laid out for 
the purpose of manufacturing electricity, if we may 
use such an expression, at the lowest possible cost. It is 
necessary to work economically in Chicago, for the large 
many-storeyed buildings which are the characteristic 
feature of the place, are of sufficient size and import- 
ance to have independent plants of their own if they 
cannct make satisfactory terms with outside companies. 
In fact, there are a large number of private electric 
installations at work, and the only way in which it is 
possible to supersede them is by offering a better and 
more reliable service at a cheaper rate. The Edison 
Company supply the Monadnock Building with 8000 
lights, the Marquette with 5500, the Old Colony with 
5500, the Great Northern Hotel with 6500, and many 
others, showing that even such large users do not find 
it worth while to furnish their own current. From 
an English point of view the most surprising feature of 
the business done by the Edison Company in Chicago 
is that the motor capacity is as high as 40 per cent. of 
the incandescent light capacity, and presumably is in 
service many more hours aday. No doubt many of 
the motors work elevators, for which purpose the charge 
of 5d. per Board of Trade unit is not excessive. But 
in one case a 110 horse-power motor is worked off the 
mains, and we hear of printing-offices taking 40, 60, 
and 80 horse-power ; even if we assume that very 

reat discounts are given to large users, we find it 
ifficult to understand how it can be economical to pay 
such high rates for power. If the supply companies 
of London could: obtain such customers, they would 
greatly improve their already very satisfactory posi- 
tions. 

The Harrison-street station fronts the north branch 
of the river, and is built on the site of adry dock. The 
ground, of course, like the remainder of Chicago, affords 
a very poor foundation, and consequently it had to be 
piled all over, as shown in Figs, 1 and 2 of our two-page 
plate, and then covered with concrete. Upon the area 
thus prepared there was erected a building containing 
an engine and dynamo recom 209ft. by 62ft., with a 
height of 60ft., and a boiler-room 111 ft. by 72ft., 
with space for extension. The framework of the 
structure is of steel, and is filled in with brickwork, 
the interior of the engine-room being of cream-coloured 
pressed brick. The main columns carry brackets for 
the rails of an 18-ton overhead travelling crane operated 
by three Westinghouse electric motors. The ergine 
and dynamo room is not nearly filled, but it already 
contains nearly 10,000 horee-power. There are 10 
engines and 20 dynamos, each engine driving two 
dynamos, one placed at each side of it (Fig. 3). 
Two sets of engines and dynamos were shown at 
the World’s Fair; they, like the remaining eight, 
are of the triple-expansion type, and have cylinders 
223 in., 334 in., and 533 in, in diameter by 36 in. 
stroke. They have surface condensers and indepen- 
dent air pumps located in the bed of the main engine. 
These pumps have two steam cylinders 12 in, in 
diameter, and two double-acting air pistors 15 in. in 
diameter, all of 15 in. stroke. Each of these sets of 
triple- expansion engines drives two 400 - kilowatt 
dynamos at 120 revolutions per minute. 

The remaining eight engines were built by the South- 
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wark Foundry and Machine Company, of Philadelphia, 
four driving two 400-kilowatt dynamos each, and four 
smaller ones driving two 200-kilowatt dynamos each. 
The cylinders of the larger engines measure 20 in., 
304 in., and 50in. by 36 in. stroke, and those of the 
smaller engines, 134 in., 214 in., and 36 in. by 30 in. 
stroke. The engines have each an independent sur- 
face condenser of the Wheeler type, with a vertical 
twin Blake air pump, of the United States Navy 
pattern, having 10-in. steam cylinders and 22-in. air 
cylinders. The smaller engines run at 157 revolutions, 
and the larger at 128 revolutions ; the high-pressure 
cylinder is placed in the middle, with the intermediate 
and low pressure cylinders at the sides. The valve 
gear is of the radial type, worked from the connecting- 
rod ; there are separate admission and exhaust valves, 
the cut-off to the high-pressure cylinder being con- 
trolled by the governor, and that to the other cylinders 
by hand. 

” i required by the terms of the contract under 
which the Southwark Foundry and Machine Company 
furnished the engines, tests were made on March 11 
and 12, 1895, to determine the steam economy of the 
larger engines, the smaller engines having, by previous 
test, given satisfactory results, The engine selected 
for the test is known in the station as No. 5, and repre- 
sents the four larger engines, which were put in under 
a guarantee to develop 1060 horse-power each with a 
steam consumption not to exceed 13.5 lb. per indicated 
horse-power per hour, and to develop 1324 horse power 
with a steam consumption not to exceed 14.5 lb. per 
indicated horse-power per hour. 

The exhaust steam from the engine was condensed 
in a surface condenser, the air pump discharging alter- 
nately into two tanks placed on platform scales, The 
condenser was tested under the usual vacuum before 
and after the engine tests, and found free from leaks. 
The scales were also tested and found correct. All 
drip pipes from the engine and all pipes to the con- 
denser from the other engines were disconnected, All 
stuffing-boxes were free from leaks. Six Crosby indi- 
cators were used, and cards taken bysix operators, upon 
a given signal, every 20 minutes, All indicator springs 
were tested before and after the engine tests under 
pressure through the proper range, those on the high- 
pressure and intermediate-pressure cylinders by steam, 
and those on the low-pressure cylinder by a mercury 
column, attached to an air pump, and all calculations 
were corrected to the true scale of the springs as found. 
Check revolution counters were used to obtain the 
speed, and a superheating calorimeter was attached 
to the steam pipe near the throttle. The load was 
regulated at the switchboard, but on account of local 
conditions affecting the readings of the electrical 
instruments, it was impossible to keep the load at the 
amount specified in the contract. 

The first test was started at 10 a.m., March 11, and 
ended at 4 p.m., a duration of six hours. The second 
test was started at 1 p.m., March 12, and ended at 
5 p.m., a duration of four hours. General data and 
results of the tests are as follow : 

March 11,10 a.m. March 12, 1 a.m. 
to 4 


p.m. tobp.m. 
Diameter of high-pressure 


cylinder .. = os 20 in. 20 in. 
Diameter of intermediate 

cylinder .. ee ne 30.5,, 30.5 ,, 
Diameter of low-pressure 

cjlinder .. - an wv 0 
Stroke, all cylinders... oo" 3B ss 
Average revolutions per 

minute .. = os 119.8 119.71 
Average steam pressure, 

nitial .. = we 171.75 Ib. 173.39 Ib. 
Average steam pressure, 

first receiver .. om 55.74 ,, 67.67 ,, 
Average steam pressure, 

second receiver... oe 5.57 ,, 10.21 ,, 
Average vacuum .. os 26.29 in. 26.165 in. 
Average moisturein steam 1.12 p. cent. 1.12 p.cent. 
Duration of test .. ee 6 boure. 4 hours 
Total water condensed .. 88,573 Ib, 74,488 Ib. 
Average water per hour.. 14,762 ,, 18,622 ,, 
Average indicated horse- 

power .. os os 1105.55 1876 21 
Average water per indi- 

cated horse-power per 

hour < a 18.36 Ib. 13.53 Ib. 


Fig. 8, annexed, shows graphically the results of 
the test made on March 11. Line No. 5 shows the 
total indicated horse-power at the 20-minute intervals. 
Line No. 6 shows shows the weight of steam exhausted 
from the engine during the hour extending from 
30 minutes before to 30 minutes after the diagram, 
from which the power was determined, was taken. 
Line No. 4 shows the steam per indicated horse-power 
per hour determined from values of lines Nos, 5 and 6. 
Lines Nos. 1, 2, and 3 show the distribution of power 
in the intermediate, low, and high pressure cylinders 
respectively, These are exceedingly satisfactory re- 
sults, and we do not think they have been equalled in 
any electric supply station elsewhere. 

The dynamos were all constructed by the General 
Electric Company, and have no outboard bearing, this 
arrangement rendering the armature very accessible. 
The larger ones are of the ‘‘ smooth body ” type ; they 
have 12 field magnets of rectangular section placed 
radially inside a steel frame, Within the poles there 





revolves a Gramme ring armature carried by a cast- 
iron spider with double spokes. The winding is 
formed of (J-shaped copper bars of rectangular sec- 
tion insulated with mica. There is no separate 
commutator, the current being taken off the end 
of the armature by 36 brushes, grouped in 12 
sets of three. The brush-holders are connected 
by flexible flat bars to a pairof heavy copper rings, 
concentric with the engine shaft. All the brushes 
can be simultaneously raised or depressed, and all can 
be set forward or backward together as the axis of 
commutation varies. At a speed of 120 revolutions 
per minute the machines give a potential difference of 
155 volts, which may be reduced to 100 volts by add- 
ing resistance to the field circuit. They are capable 
of carrying a load of 3000 amperes for 24 hours, and 
3500 for several hours without excessive heating. 

The smaller dynamos are of the ‘‘ ironclad” type, 
with six poles., The armatures are toothed, the 
rectangular conductors being placed in grooves in the 
periphery. A commutator is placed on the shaft, and 
is touched by six sets of brushes, there being three in 
each set. At 157 revolutions these machines give 155 
volts and 1500 amperes. 

Steam for the engines is provided by a battery of 
7 Heine boilers. These are of the water-tube type, 
each having 3800 square feet of heating surface, and 
being rated at 500 horse-power on a basis of 30 lb. of 
steam to the horse-power. The fuel used is residuum 
oil, supplied from the Whiting refineries of the Stan- 
dard Oi 
used daily, being drawn from four underground tanks, 
each 8 ft. in diameter and 25 ft. long, and having a 





capacity of 9300 gallons, The oil is delivered on to 
the premises in railway tank trucks. In use it is pumped 
into an air chamber on its way to the burners, 
the object of the chamber being to absorb the pulsa- 
sations caused by the pump, and give a steady flow. 
There are five burners under each boiler, steam being 
admitted to each through a reducing valve at 60 lb. 
pressure, The boilers themselves work at 175 lb. pres- 
sure with the safety valves set at 180 lb. A coal store, 
with a capacity of 250 tons, is provided over the 
boilers, All the boilers at present erected open into a 
flue made of steel and lined with firebrick. This is 
connected to a steel chimney having a diameter of 
13 ft. 8 in., and rising to a height of 184 ft. This also 
is lined with brick for about half its length. The 
chimney is built of 4-in. plates at the bottom, and 3-in. 
near the top. It is stiffened by six pairs of angle-irons 
running vertically outside it, and at the top has a thin 
galvanised iron cornice flared out. When the boiler- 
room is fully extended and equipped, there will be 
four of these stacks. 

The water for the boilers is taken from the Chicago 
River, and as it is of poor quality it is passed through 
three Jewell filters ofa capacity of 20,000 gallons an 
hour. 

The product of such a large station naturally requires 
very ample means to deal with it. It is distributed 
on the three-wire system, each engine unit forming 
a three-wire unit by itself, the two dynamos 
being connected respectively to the two outer mains 
by one terminal each, while their other terminals 
are both connected to the inner main. The 
mains from the small machines to the switchboard 
have 14 circular inches of cross-section, while two 
mains of this size fulfil the same office for the large 
machines. The cables are of stranded copper, made 
up of 259 wires of No. 13 B. and S. gauge, and are 
very slightly insulated by asbestos and linen braid. 
Each cable, or pair of cables, is connected to the 
corresponding omnibus bar on the switchboard through 
a switch. Great pains have been spent in making 
the switchboard an ornate piece of work. As shown 
by the illustration on page 248, it occupies the end 
of the engine-room; it is fixed on a gallery 15ft. 
from the floor, and rises in two tiers 16ft. or 
18ft. more. It is built of white Italian marble 
supported by a framework of steel channel 





beams. The main support is a 15-in, beam running 


Company. About 9000 gallons (U.S.) are} d 





| the full width of the station from wall to wall, and 


also supported by four cast-iron intermediate columns. 
The floor beams of the first gallery (Fig. 4) are 7 in. 
deep, and are spaced 20 in. apart, and to them are 
fastened the cast-iron ee brackets, which serve 
at once as supports for the bus-bars, and form a part 
of the skeleton ironwork of the switchboard, The 
lower gallery has a width of 6 ft., and the upper gallery 
3 ft. 6 in. Resestiine on the switchboard is arranged 
so that _— hand and upper is positive, and left 
hand and lower is negative. That is, in each panel 
a right-hand ampere-meter, switch, or galvanometer is 
positive, while the left-hand is negative. Further, 
any upward movement of a regulating switch, or of an 
ampere-meter, means an increasing load, while a down- 
ward movement means a decreasing load. 

The lower, or regulating, switchboard has 16 panels, 
each 20 in. in width. Each panel is devoted to one 
unit, of 400 or 200 kilowatts. As shown in Figs. 4 
and 5, page 248, the equipment of each panel includes, 
at the top, a pair of Weston ‘‘ edgewise” shunt 
nage magnet ammeters, with scale graduated 
rom 0 to 2000 or 4000 amperes. The shunt from 
which the ammeter receives its current is part of the 
dynamo lead, and consists of a pair of copper bars 4 in. 
by 4 in. by 56 in., in the case of the 4000-ampere in- 
strument, and of 2in. by 4in. by 56 in. for the smaller 
instrument. The ampere-meters are connected to the 
bars at points 36 in. apart, the drop in pressure being 
approximately .02 volt. Below the ammeters are the 
ynamo galvanometers, one pair in one case. Each 
galvanometer is provided with a three-throw switch, 
so that it can be connected at will to the high, low, 
or medium pressure bus-bar. The object is to determine 
if the dynamo pressure is equal to that in the bar 
before throwing the machine on to the circuit. Below 
the galvanometers are the two dynamo switches, one 
for the positive dynamo and one for the negative 
dynamo. These switches are so constructed that 
they may be used either as 2000-ampere switches 
for three potentials or 4000-ampere switches for 
two potentials. Each switch is divided into 
two parts of 2000 amperes each, and has three 
blades 3 in. by 3%; in. in cross-section, all con- 
nected in multiple, and making contact in four clips 
each 3 in. by 3 in. by 5, in. The blades swivel in a 
central set of clips of the same dimensions, soldered 
into a baseblock of copper 4} in. by 1]}in. From this 
baseblock the current is carried to the ammeter shunt 
by three copper bars 2} in. by 4 in., bolted to the 
shunt-bars. The current is carried from the switch to 
the bus-bars by means of two copper studs 1? in. in 
diameter, threaded and soldered into the switch base- 
block on one end. At the other end are four copper 
nuts, two of which are 2% in. by 7 in., and two 2% in. 
by 4in. These nuts fit the thread of the stud, and 
compress between their inner surfaces three sets of 
six sheets each of copper 2f in. wide by .045 in. in 
thickness. These sheets of copper fit between a pair 
of bus-bars at the back of the board. The con- 
tact surface in the switch clips is on a basis of 55 
amperes per square inch, the stud and nut connections 
on a basis of 100 amperes per square inch of contact 
surface. 

The switchboard is designed so as to be used ulti- 
mately as a two-potential board, i.e., so that the cur- 
rent may be transmitted from the switchboard at two 
potentials. It is arranged, however, that it may be 
used, if necessary, as a three-potential switchboard, 
the 400-kilowatt panels being connected for two 
potentials, and the 200-kilowatt panels for three. 
On the back of the switchboard three sets of posi- 
tive and negative bus-bars are provided, with a double 
neutral bus-bar. At present the station is being 
operated at one potential; all panels are absolutely 
interchangeable, so that any -kilowatt panel may 
be used for the 40-kilowatt dynamos merely by 
changing the ampere-meter and the bus connections on 
the back of the board, 

Below the dynamo switches are the field-regulating 
switches. These are of the edgewise type, and consist 
of two parallel sets of clips (80 in each set) placed 
vertically with a movable copper S brush contact. 

As already stated, at the back of the board are three 
sets of bus-bars. These are made up of bars 4in. by 
4in. The feeder buses each consist of five bars through- 
out their entire length. At intervals of 40in. the 
dynamo buses are connected to the feeder buses by 
means of copper bars passing through the flow verti- 
cally. The upper or feeder switchboard is divided 
into 18 panels, each 20 in. wide, containing ammeters 
and switches for four 1000-ampere feeders, positive and 
negative. The positive ammeters are above the 
negative. Then come three rows of switches—positive, 
negative, and neutral in the order named. The first 
four north panels are devoted entirely to the great 
Adams-street trunk line feeder, having a capacity of 
42,000 amperes. The voltmeter boards are located at 
either end of the gallery. Those at the left indicate 
the pressure at the end of the standard feeder, while 
those at the right indicate the pressure at the bus-bars 
at Harrison-street and aleo at Adams-street stations. 

The whole output of the Harrison-street station is 
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SWITCHBOARD AT THE HARRISON-STREET ELECTRIC SUPPLY STATION, CHICAGO, 
(For Description, see Page 246.) 
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WATER-TUBE BOILERS FOR THE DUTCH NAVY. 


CONSTRUCTED BY MESSRS. YARROW AND CO, ENGINEERS, LONDON. 








which feeders run to different parts of the system 
served, 
Asa means of estimating the progress that has been 


delivered to Adams-strect for the purpose of beiag 
distributed. This is done by positive and negative 
feeders of 21 circular inches section, and aneutral feed 
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made, it is worth while to glance at some of the other 
stations of the Edison seep in Chicago. The cor 
pany has at times taken over other undertakings, and in 


of 3 circular inches section. These mains first cross 
under the river by a tunnel, and then run through a 
subway. At Adams-street there is a switchboard from 














that way has become possessed of a very miscellaneous 
lot of machinery, which has been placed, in stations 
in Washington-street and Wabash-avenue. In the 
former there are forty-three 10-ampere Thomson- 
Houston arc light dynamos of four different types, 
and three Wood arc light dynamos. There are also 
two Edison generators used as ‘‘ boosters,” one 
Wood alternator for 3000 lights, two Slattery alter- 
nators for 2000 lights each, three Thomson- 
Houston alternators, and five Thomson-Houston 
500-volt dynamos for power circuits. At Wabash- 
avenue there are 12 Edison multipolar genera- 
tors varying from 60 to 200 kilowatts, two Slattery 
alternators, two Wood 80-arc dynamos, two Western 
Electric 60-arc dynamos, and four boosters. When 
one thinks of the long lines of shafting, the pulleys, 
clutches, belts, and other appliances for operating all 
these machines, it is difficult to imagine how they 
could be run without frequent breakdowns. They must 
require constant and unremitting attention, while the 
arrangement of the mains must need weeks of study. 
Probably many of the alternators will not run in parallel 
atall, and each must serve one or more sets of mains, 
independently of all the others. All the machines 
driven from an engine must have their speeds increased 
or decreased together, so that changes in the voltage 
of a particular machine can only be effected by altera- 
tions in the field circuit. If an engineer in charge of 
such a station were transferred to Harrison-street, it 
would seem to him that his life was a continual holi- 
day, and, indeed, that his presence was scarcely 
necessary. The ease of manipulation of direct-driven 
plants is so great, and the working expenses so small, 
that it is wonderful their introduction in the States 
did not take place earlier. Here we only know the 
difficulties of the other system by hearsay ; there they 
have practical experience of them. 

The station was designed by Mr. Fred. Sargeant, 
mechanical engineer of the World’s Fair; Mr. A. B. 
Herrick designed the great switchboard. Mr, Fer- 
guson designed the rest of the electrical work of the 
station. Messrs. Shepley, Rutan, and Coolidge were 
the architects of the station, and Messrs. Leach and 
Son the builders. In conclusion, we desire to ac- 
knowledge our indebtedness to the Electrical Engineer 
(New York) for many of the above facts. 





WATER-TUBE BOILERS FOR THE DUTCH 
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ON Friday last, the 14th inst., there were tested at 
the works of Messrs. Yarrow and Co., at Poplar, 
three water-tube boilers, which possess features of 
especial interest. The boilers themselves are of the 
now well-known Yarrow type, having straight tubes 
and no outside downcomers. On the present page we 
give an exterior view of one, taken from a photo- 
graph. The tubes are of steel, and are 5 ft. long 
between drums and 14 in. in diameter. They are 
arranged in 10 rows on each side of the furnace. The 
total grate area of each boiler is 40} square feet, and 
the total heating surface 2017 square feet. 

These boilers are intended for the three cruisers now 
being built in Holland to which reference was made in 
our issue of July 12, 1895. They are each to be sup- 
plied with both Yarrow water-tube boilers and with 
ordinary return-tube boilers. The total horse-power 
is to be 9250, or 250 horse-power more than originally 
intended, and steam for 2250 horse-power is to be 
supplied by the shell boilers, whilst the remaining 
7000 horse-power will be obtained by means of the 
water-tube boilers. The intention is to use the return- 
tube boilers for ordinary cruising work, but when a 
higher speed is needed the water-tube boilers will be 
brought into play, and will work in conjunction with 
the other boilers. Another main object of the arrange- 
ment is to accustom the stokers of the navy to the 
working of the new type of boiler, whilst, at the same 
time, the ship is not entirely dependent for steam on a 
class of generator of which the manipulation is some- 
what strange. 

The cruisers referred to are the Zeeland, Holland, 
and Friesland. Two are being constructed at private 
yards, one at Flushing and the other at Rotterdam, 
whilst the third is being built at a Government 
establishment at Amsterdam. In each ship there will 
be eight Yarrow boilers and two return-tube boilers, 
so there will be 24 water-tube boilers in all, Only the 
three referred to, however, will be constructed at 
Messrs, Yarrow’s works, and these will serve as 
pattern boilers, one for each ship, so that the 
others may be made in Holland. The work, 
however, will be carried out in accordance 
with designs furnished by Messrs. Yarrow. 
Some figures furnished to us in connection with this 
installation will be of interest as showing the saving 
in weight due to the use of boilers of this type. The 
two cylindrical return-tube boilers will weigh, with 
water, 120 tons; whilst the eight Yarrow boilers 
with water will weigh 88 tons. In both cases firebars 
and fittings are included, but not chimneys. It will 
thus be seen that for each unit of power developed there 
will be required a little over 1 cwt. (1.0666) of shell 
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boiler and water, a proportion which should give easy 
steaming. With the Yarrow boilers, however, the 
proportion of weight to power will be as 0 234 cwt. to 
one indicated horse-power ; that is to say, it will take 
less than one-quarter of the weight with a water-tube 
boiler to get a given power than would be required 
with return-tube boilers. An advantage of this com- 
bination is at once manifest. When only return-tube 
boilers are used for vessels that are required to give high 
speeds, aneffort must be made toreduce the weight in all 
the boilers. If, however, only a small part of the steam 
be supplied by the shell boiler, ample surfaces and water 
content can be allotted, for the extra weight thus 
apportioned is not a large proportion of the total boiler 
installation. Nevertheless the two cylindrical boilers 
in the case of the ships under consideration will be 
sufficient for the ordinary service of the vessels, and 
therefore the virtue of durability, ease in maintaining 
steady steam pressure, and other points which are 
claimed as virtues for the older type of steam gene- 
rator, will be maintained, but there will be a large 
additional steam supply to fall back upon on the ex- 
ceptional occasions when it may be required. The 
weight of unused boiler that has to be carried about 
at low speeds is also small. How far it would be ad- 
visable to carry the water-tube system to its full de- 
velopment is a matter we need not speculate upon. 
More extended experience in large vessels is necessary 
to determine this point, and the Dutch authorities 
have undoubtedly acted wisely in not entirely aban- 
doning the old love before they are quite sure of the 
temper of the new one. 

Space occupied is another point that has to be 
closely considered in the arrangement of warship 
machinery. The return-tube boilers are 13 ft. in 
diameter by 10 ft. 6in. long, exclusive of uptake, 
which adds another 2ft. The Yarrow boilers are 
9 ft. 3in. high to the top of the casing—which, of 
course, includes the steam drum—9 ft. 3in. wide, 
and 9 ft. long over casings. The top cylinder or 
steam drum, however, extends 1 ft. further at each 
end, the total length of the latter being 11 ft. The 
steam drum, however, is overhead, and does not en- 
croach upon the stoking space. Still, with boilers 
against a bulkhead or back to back the extra feet at 
the back end must be added, and this gives a total 
length required for the water-tube boiler of 10 ft. 
The arrangement of the boilers in the Dutch cruisers 
is as follows: Starting from aft of the engine-room 
bulkhead, there are first the two return-tube boilers 
sag abreast, their axes in a fore-and-aft line. 

Next come two athwartship rows of Yarrow boilers, 
each having three boilers ; finally, the remaining two 
water-tube boilers are placed side by side fore-and-aft. 
As a matter of fact, the three water - tube boilers 
occupy the same width in the ship as the two 
return-tube boilers, and the practical length is some- 
what less, so that three boilers of the Yarrow type 
can be got in where only two of the shell type can be 
placed ; or, in other words, by the adoption of water- 
tube boilers — of course of the exp:ess or small 
tube kind — about 3000 horse - power can be put in 
the area required for 2250 horse-power with return- 
tube boilers. 

The advantage in space gained is not so manifest as 
in weight saved, but there are one or two further 
points to be considered. We have said nothing about 
height in our comparison, but this, especially in a 
war vessel, is an important point, and it will be seen 
that the water-tube boiler has an advantage of 
3 ft. 9 in. over the shell boiler. The Yarrow boiler 
also is of a more convenient form for arranging 
passage-ways and bunkers, the spandril spaces with 
cylindrical boilers being always difficult to utilise. 
It will be seen further that in the comparison as 
to space occupied we have credited each water-tube 
boiler with 1000 horse- power. This is a trifle 
above the legend power, the total for the eight 
boilers being 7000 as stated. It may be pointed out, 
however, that the air pressure with the cylindrical 
boiler will be, at the maximum, 2in., whilst the 
water-tube boilers will have 1 in. air pressure. These 
are the blast pressures taken for calculations for power 
giving the above results, and as water-tube boilers are 
known to stand forcing, it will be seen there is a large 
margin of power in the case of the water-tube boilers. 
Moreover, the boilers in the Austrian torpedo-boat 
Viper, lately completed by Messrs, Yarrow for the 
Austrian Government, were of the same type as those 
now referred to, but were 10 der cent. smaller, and 
each of these gave steam for over 1000 indicated 
horse-power with only { in. air pressure in the stoke- 
hold. 

The tests made last Friday were of the usual nature. 
The Dutch Government had asked for a test pressure 
of 290 lb., which was 90 lb. above che working pres- 
sure, but Messrs. Yarrow preferred to test the boilers to 
350 lb. The boilers were carefully trammelled before 
test and [when the pressure was on, and the various 
members were not found to have altered their posi- 
tions. Mr. K. F. Koning represented the Dutch 


Government, and expressed himself quite satisfied with 
the test, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 12. 

Tue American iron trade has gained a notch since 
the publication of the amount of bids to furnish gold. 
Confidence is increasing, and within a week there will 
be some visible indications in the market. Thesmaller 
industries (shops and factories) are in better shape 
than for years. Thousands of small consumers of iron 
and steel products are accumulating work on their 
order books, and are not buying enough to cover. 
This means that a heavier demand must soon set in. 
An unexpected rise in prices would precipitate a 
volume of business from this source. Bullets have 
been bought freely since January 1, but only to barely 
cover current requirements. A rush of orders from 
buyers of products into which billets enter as raw 
material would send billets up possibly 1 dol. Manu- 
facturers are taking a good many chances in the belief 
that the billet mills can fill the market any time 
inside of a month. ‘There is a general feeling that 
prices will be better when spring requirements are pre- 
sented, but this opinion is based on the shaky founda- 
tion that the existing curtailment of production will 
be maintained. While it probably will be, it is not 
safe to rest securely init. Coke is active. Coal pro- 
duction in bituminous fields is increasing. The 
anthracite pool works well at the start, and as it is con- 
trolled by the financial heads of the interested parties, 
the arrangement made is likely to hold, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Anthracite Coal. —The highway committee of the 
Sheffield Corporation have decided to experiment with 
anthracite coal in their tar boilers. These boilers, which 
are used in the public streets in connection with the 
making of asphalte, create much discomfort and annoy- 
ance to the public on account of the black smoke that is 
emitted. 

The Naval Programme.—The announcement that it is 
the intention of the Government to commence a further 
programme of naval construction has been received with 
lively satisfaction in Sheffield. A very considerable pro- 
portion of the 10 millions which it is proposed to spend 
is certain to find its way to Sheffield, where, in addition 
to ordnance work, marine castings and boiler flues are 
largely manufactured. The three armour- late firms 
anticipate that their departments will be fully occupied 
for several years to come, and one of them is putting down 
a big hydraulic press of 10,000 tons capacity at a cost of 
100,000/. 

The Sheffield Railway and Liverpool.—At the half-yearly 
meeting of shareholders in the Southport and Cheshire 
Lines Extension Railway, the chairman stated that the 
Bill to secure a direct entry into Liverpool had been 
abandoned by the Manchester, Sheffield, and Lincolnshire 
Railway Company. 

Light Railway for Goole-—The promoters of the Goole 
and Marshland Light Railway scheme have secured the 
parliamentary aid of several members of Parliament, and 
they will probably be one of the first bodies to avail 
themselves of the facilities which the Government intend 
to offer for the construction of this class of railway. The 
area through which the railway will run is bounded on the 
west by the North-Eastern Railway, on the south by the 
Manchester, Sheffield, and Lincolnshire line, and on the 
north and east by the Ouse and Trent respectively. It is 
one of the richest agricultural districts in Yorkshire, and 
contains about 26,000 acres. The district, with the ex- 
ception of 4000 acres, is arable, and yields an enormous 

rowth of petenons, which are consumed in the West 
Riding and London. At present the whole of the produce 
has to be conveyed by road to Goole in heavy wagons, or 
by keels up the Trent and along the Ouse to Goole. The 
route proposed is to effect a junction with the North- 
Eastern Railway at a point south of the Dutch River 
bridge on the Goole and Doncaster line, to cross Goole 
Fields and pass to the south side of Swinefleet, and thence 
to Haldenby. From here it would proceed in a south- 
easterly direction to Luddington and Eastoft, thence to 
Amcotts, and join the Manchester, Sheffield, and Lin- 
colnshire Railway at Keadby, a total distance of about 
114 miles. The promoters are advised that such a line, 
in the event of there being no opposition, may be con- 
structed for a little over 1000/. a mile. Ib is anticipated 
that there will be a total outward tonnage to be carried 
of nearly 50,000, and a fairly large inward tonnage of 
manures, tillage, coal, &c. 

Shefield Trades.—The improvement in the position of 
the heavy steel branches is more than maintained. The 
orders for railway tyres, springs, axles, fishplates, &c., 
are sufficient to last for several months, and there are 
more to follow. The fact is that the railway companies 
starved themselves in the matter of stock and stores 
during the bad times, and now they are flooding the 
manufacturers with the orders they can no longer with- 
hold. Marine work is not so plentiful. Manufacturers 
in the heavy lines are so confident of the future that they 
are making preparations for the largest possible output. 
The engineering branches continue to improve, and there 
is a brisk demand for Bessemer and Siemens-Martin steel. 
Prices of finished material are very firm, but no advance 
has been made this year, although the higher quotations 
of December are easily maintained. The cutlery, silver, 
and electro-plate manufacturers report that trade is not 
so good as it was earlier in the year. The depression in 





the coal trade continues, and prices are decidedly on the 


wane. Owing to the opening of Baltic ports, however, 
the demand for steam coal for export is improving. 
Prices: Bessemer steel, 5/. 128.64. to 6l.; hematite iron, 
54s, to 57s. ; bar iron, 5/. 10s.; Lincolnshire forge iron, 
39s. and 403. ; ditto foundry, 403. and 41s. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change, and the amount of 
business transac was not large, but most people pre- 
cent took a hopeful view of the appearance of affairs, and 
the tone of the market was cheerful. Parcels of No. 3 
.m.b, Cleveland pig iron changed hands at 38s. for prompt 
elivery, and that price was generally named, though 
several sellers held out for a rather higher figure. For No. 3 
| delivered over the second quarter of this year 38s. 6d. 
| was quoted, and buyers were rather anxious to enter into 
contracts at that figure. No.1 Cleveland pig was put 
|at 39s. for early delivery. No. 4 foundry was 37s. and 
grey songs 36s. 6d., the two last-named qualities being 
scarce, Middlesbrough warrants opened at 38s. 3d. and 
closed 38s. 4d. cash buyers, with little doing in them. 
East coast hematite pig iron was in pretty good demand, 
and most sellers asked 47s, for early delivery of Nos, 1, 
2, and 3, which figure they reported they were able to 
obtain, but there were merchants who sold at 463. 9d. 
Spanish ore was, if anything, a little dearer. Rubio was 
put at 12s, 9d. ex-ship Tees, but in odd cases business was 
done at a trifle below that price. To day our market was 
rather quieter, but prices for makers’ iron were unchanged. 
The only alteration was in Middlesbrough warrants, 
which eased to 383. 2d. cash buyers, 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades continue pretty brisk, and prices all 
round, though hardly quotably changed, have a decided 
upward tendency. Steel rail makers are particularly 
well employed, and some of the plate and angle producers 
are not now very anxious to enter into further contracts 
at present market quotations. Commoniron bars are put 
at 5/.; iron ship plates, 5/.; iron ship-angles, 4/. 153. ; 
steel ship-plates, 5/. 23. 6d. to 5/. 5s. ; steel ship-angles, 
4l. 17s .6d.; and heavy steel rails, 4/. 15s.—all less the 
customary 24 per cent. discount, except rails, which are 
net at works, 


Reopening of Iron Works.—Messra. John Sbevenson 
and Cowper, of Middlesbrough, have for some time been 
engaged in forming a syndicate for taking over the Rich- 
mond Iron Works, which belong to them, and the Bowes- 
field Works, which belong partly to them and partly to 
a number of other gentlemen in the district, who bought 
the works from the liquidator of the Bowesfield Company. 
The intention is to alter the mills into sheet mills 
for the purpose of making black sheets, and to retain 
the large plate mill at the Bowesfield Works, for 
rolling miscellaneous sections of iron and steel. The pre- 
sent object of the company is not to make galvanised 
sheets, but this may ultimately form part of their busi- 
ness, a8 will also the making of heavy steel plates. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has shown little 
animation, The best descriptions have been making 
103, 3d. to 10s. 6d., while secondary qualities have 
——— 9s. 6d. to 10s. per ton. The house coal trade has 
been less active; No. 3 Rhondda large has made 9s. 3d. to 
93. 9d. per ton. Patent fuel has shown little change, but 
the demand “a to be increasing. Coke has exhibited 
a firm tone; foundry qualities have brought 15s. 6d. to 
163. 6d. per ton, while furnace ditto have made 12s. 63. to 
14s. 6d. per ton. Iron ore has been active; the best rubio 
has been quoted at 11s. 9d. to 12s. per ton. Pig iron has 
exhibited an upward tendency. © manufactured iron 
and steel trades have continued active; steel rails are in 
good request, and there has also been a fair inquiry for 
— bar. The demand for steel bar has, however, 

en off, 


Port Talbot.—The third ordinary meeting of the Port 
Talbot Railway and Dock Company was held on Thurs- 
day at Winchester House, Old Broad-street, the Earl of 
Dunraven presiding. In their report to December 31, 
1895, the directors stated that the amount of capital ex- 
pended to that date was 221,597/., and the engineers re- 
ported that the progress made with the dock and railway 
works was satisfactory. The new piers and the excava- 
tion of lock and wet dock were well forward. The cuttings 
on the railway were more than a third part completed. 
Three-fourths of the bridges were in hand, and the tunnel 
was being pushed forward. Lord Dunraven, in moving 
the adoption of the report, said there was no doubt that 
the railway would be completed shortly, and the dock by 
March, 1898. The report was atone 


Coal at Cardiff.—The shipments of coal from Cardiff in 
January were the highest on record for any single month, 
amounting in round figures to 1,500,000 tons. Abt this 
rate the shipments for the whole year would amount to 
18,000,000 tons. The highest total attained in any pre- 
vious month was that for May, 1895, when 1,493,000 tons 
were shipped. 


Great Western Railway.—At the half-yearly amtaing at 
Paddington on Thursday, the chairman (Lord Emlyn) 
stated that the making of the new line from Wootton 
Bassett to Patchway would obviate the necessity for 
widening the main line between Bristol and Bath. 








The ‘* Conquest” and the * SS programms 
of work for Devonport Dockyard includes the refit of the 
cruisers Conquest and Carysfort, at present in dock- 
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yard reserve. At present each vessel carries twelve 64 
pounder and two 7-in. muzzle-loading guns, but these are 
to be replaced by nine 6-in. breechloading guns of the 
quick-firing (converted) type. It is expscted that each 
vessel will be in dockyard hands for about eight months. 
The Conquest’s refit will cost 20,245/., of which sum 
14,6121. will be spent in repairs and the remainder in 
alterations to the existing equipment. The refit of the 
Carysfort will probably cost more than that of the 
Conquest, as she has been lying idle at Devonport since 
March, 1891, and has also been 104 years in commission, 
while the Conquest wasonly seven years and one month in 
commission. Both vessels were built by Messrs. Elder and 
Co., of Glasgow, and were laid down on August 17, 1876. 
The Carysfort’s first cost was 128,171/., and since then she 
has cost in maintenance and repairs 30,4647. The Con- 
quest’s first cost was 128,078/., and her subsequent cost in 
repairs, &c., has been 26,8591, 


Mumbles Railway.—At the half-yearly meeting of the 
Mumbles Railway and Pier Company held at Swansea 
on Saturday, the directors recommended a dividend upon 
the ordinary stock at the rate of 2 per cent. per annum. 
The chairman stated that the pier would certainly be pro- 
ceeded with before the company’s parliamentary powers 
had expired, 


Rhondda and Swansea Bay Railway.—The 27h half- 
yearly meeting of this company was held at Swansea on 
Monday, Sir J. J. Jenkins in the chair. The directora 
recommended a dividend upon the ordinary share capital 
of the company at the rate of 1} per cent. per annum. The 
chairman stated that the passenger traflic had increased 
during the past six months to the extent of 6500/. as 
compared with the corresponding period of 1894. There 
had also been an increase of 646/. in the merchandise 
traffic, and 4179/. in the coal and coke traffic. The ratio 
of the working expenses to the traffic receipts was 48.33 
per cent. The report of the directors was adopted, and 
the dividend recommended was declared. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A fair amount of business 
was done in the pig-iron warrant market last Thursday 
forenoon, about 12,000 tons of iron changing hands. 
Prices were very firm, there being an advance all round 
of 4d. to 24d. per ton, The stiffness in the market was 
helped by an advance of 6d. per ton announced in the 
price of Summerlee No. 3. In the afternoon the market 
was very firm at fully the forenoon’s closing prices. The 
sales were about 15,000 tons, and the closing settlement 
prices were as follow: Scotch iron, 47s. 6d. per ton; 
Cleveland, 38s. 74d.; Cumberland and Middlesbrough 
hematite iron, respectively, 493. 14d, and 46s. 74d. per ton. 
Friday’s forenoon market was very quiet. Some 15,000 
tons of all sorts were dealt in. Prices were flat, the decline 
ranging from 24d. to 44d. per ton. A somewhat similar 
amount of iron changed hands in the afternoon, when 
the market was again rather weak. The settlement 
prices at the close were 47s. 44d., 38s. 44d., 48s. 9d., and 
463. 3d. per ton, respectively. Business was quiet on 
Monday forenoon, and the tone of the market was 
irregular. The sales amounted to about 15,000 tons of all 
kinds of iron. After touching 47s. 2d. per ton cash, the 
price of Scotch iron recovered to 47s. 4d. The market 
was steady in the afternoon, when prices were very little 
altered from those ruling in the forenoon, and the sales 
were again reported to be about 15,000 tons. The closing 
settlement prices were, respectively, 47s. 3d., 383. 44d., 
48s. 9d, and 463. 44d. perton. Quietness was again the 
rule of the market on Tuesday forenoon, when there was 
a turnover of 14,000 or 15,000 tons of all sorts of iron. 
Prices declined all round from 1d. to 24d. per ton. Only 
about 4000 tons of iron changed hands in the afternoon, 
when the prices of Cleveland and hematite iron were 1d. 
per ton better in each case. The respective closing settle- 
ment prices were 47s. l4d., 388. 44d., 488. 9d., and 
463. 44d. per ton. A moderate amount of business was 
done this forenoon, and the tone was again dull. About 
20,000 tons of all sorts were dealt in. Scotch fell 1d. and 
Cleveland 2d. per ton. The market was quiet, but steady, 
in the afternoon. No further alteration in prices 
was recorded. Some 10,000 or 12,000 tons changed 
hands, and the closing settlement prices were 47s. 14d., 
38s, 3d., 48s. 74d., and 46s. 14d. per ton, respec- 
tively. The following are the prices of some No. 1 
special brands of makers’ iron: Clyde, 50s. per ton; 
Gartsherrie, Summerlee, and Calder, 5ls.; Coltness, 
53s. 6d.—the foregoing all shipped at Glasgow ; Glen- 
garnock (shipped at Ardrossan), 50s. 6d.; Shotts 
(shipped at Leith), 543. An additional blast-furnace has 
been put on hematite ironstone during the past week at 
Gartsherrie Iron Works, so that there are now 79 furnaces 
in actual operation throughout Scotland, as compared 
with 73 atthis time last year. The shipments of pig iron 
from all Scotch ports last week amounted to 4183 tons, 
against 2475 tons in the corresponding week of last year. 

hey included 100 tons for the United States, 110 tons 
for South America, 170 tons for India, 405 tons for 
Australia, 100 tons for France, 592 tons for Italy, 160 
tons for Holland, smaller quantities for other countries, 
and 2356 tons coastwise. The stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 348,213 tons, as compared with 347,838 tons 
yesterday week, thus showing an increase for the past 
week amounting to 375 tons. 


Finished Iron and Stcel.—The —_ regarding the 
steel trade continue favourable, there being a goo 

demand for rails and for ship-plates and bridge-building 
material. Some of the makers are so busy that they are 
somewhat indifferent ab the moment as to whether they 








accept any more orders at the current rates, which have 
now been advanced 5s. per ton since the beginning of the 
year. Angle bars are quoted at 4/. 17s. 6d., plates at 
51. 7s. 6d., and bars (round, flat, and square) at 5/. 153. to 
5l. 17s. 64d. per ton. There is also more business reported 
in the finished iron trade. Circulars were issued on 
Monday announcing, on the part of the makers of malle- 
able iron, an advance of 2s, 6d. per toa on the price of 
the various brands of bars. 


Sulphate of Ammonia.—There was a steady demand for 
sulphate of ammoni: last Thursday round 8J. 11s. 3d. to 
8. 123. 6d. per ton. On the following day, when the 
market was steady, the higher price was maintained. 
A little dulness was evident on Monday, and the price 
slightly slackened. The market was also rather dull 
yesterday, but the quotation was still nominally 8/. 11s. 3d. 
to 81. 123, 6d. per ton. The shipments from Scotland 
from January 1 up till the 13th inst. amounted to 14,305 
tons, against 12,157 tons over the corresponding period of 
last year, and the shipments from Leith during the month 
of January amounted to 3472 tons, as compared with 2847 
tons during January, 1895. 


Glasgow Copper Market.—No transactions in copper 
were reported last Thursday forenoon, when the price, 
however, was advanced 63. 3d. per ton. One lot of 25 
tons changed hands in the afternoon, and a further ad- 
vance of 1s. 3d. per ton was recorded. A similar lot was 
sold on Friday forenoon at 44/. per ton cash, and in the 
afternoon another 25-ton lot changed hands, the price 
advancing other 33. 9d. per ton. There was a strong 
market on Monday forenoon, and the price rose, on the 
sale of 300 tons, 10s., at 45/. 3s, 9d. per ton. The turnover 
in the afternoon was 25 tons, and prices remained un- 
changed. A large amount of business was done yester- 
day forenoon, 500 tons being dealt in. The price rose 5s., 
at 45/. 83, 9d. per ton. Obsher 300 tons chauged hands in 
the afternoon, when prices receded 1s. 3d. per ton. 
Large quantities were sold to-day, both forenoon and 
afternoon, and prices remained firm. 


New Pier for Dunoon.—The town of Dunoon, which 
is one of the most important watering-places on the Clyde, 
is henceforth to have a steamboat pier, which will be the 
property of the burgh commissioners. The contract for it 
has been let, and operations for its construction have com- 
menced. The works comprise a pierhead 440 ft. long by 
60 ft. wide, with a gangway 170 fo. long by 40 ft. wide. 
The sea-wall from the Castle rocks to the band- 
stand in front of the Argyll Hotel, a distance of 
about 1000 ft., is also to be rebuilt. The existing pier 
at Dunoon has for some time been found too small for 
the increasing traffic, whilst the shallowness of the water 
in which it stands causes considerable inconvenience to 
steamers. Parliamentary powers were accordingly ob- 
tained last year for the formation of a new and more 
commodious pier to be built in deeper water, and as the 
result of negotiations with the Hafton Trustees, owners 
of the old pier, their property was acquired, and the 
scheme was extended to include connection with the old 
pier and incorporate it in the new design. This will 
admit of the formation of a good berth on the north side, 
whilst the existing gangway of the old pier will be reserved 
for goods and luggage traffic, the new gangway being 
devoted solely to the use of passengers. The cost of the 
undertaking will be 15,000/., to which has to be added a 
sum of about 27,0007. for the acquisition of the old pier 
and other property. Waiting rooms, &c., are estimated 
to cost about 2000/. 


Foreign Coal Contracts.—A very large portion of the 
contracts for the Swedish State railways has been placed 
with Scotch coalmasters. The amount of coal to g° 
from this side of the Border is close upon 100,000 tons, the 
price for which is generally about 6d. per ton under last 
year’s rates. It has transpired that Cowdenbeath and 
Lochgelly (both in Fifeshire) tenders have been accepted 
for 44,006 tons of steam coal. The deliveries have to be 
made at no fewer than eight different ports. 


More Shipbuilding Contracts for the Clyde.—Messrs. 
Caird and Co., Greenock, have just closed another con- 
tract with the P. and O. Company to build a twin-screw 
cargo steamer, one of 8500 tons, and which is to be 450 ft. 
in length by 50 ft. in breadth and 43 ft. 6 in. in depth of 
hold. At present the firm have on the stocks for the 
same company the steamer India, of 8000 tons, with 
engines of 11,000 horse-power. — Messrs. James and 
George Thomson have contracted to build a high-speed 
twin-screw steamer for the London and South-Western 
Railway Company, for service between the Channel 
Islands and the French coast.—It is reported that 
Messre. William Denny and Brothers, Dumbarton, have 
secured an order from the British India Steam Naviga- 
tion Company for another twin-screw steamer of 5300 
tons. 


Large Contract for Fireclay Pipes.—Messrs, Hurll and 
Co., Glasgow, have contracted to ship.to Kingston, 
Jamaica, fireclay pipes of a total length of 13 miles. 


New Technical School for Paisley.—Competitive plans 
for a new technical school in Paisley are being taken in 
this week. It is expected that the cost of the buildings 
complete will amount to 17,0002. Dr. Rowand Anderzon, 
one of the leading architects of Edinburgh, is to assist 
= governors of the school in adjudicating upon the 
plans. 


Mining Institute of Scotland.—A meeting of this Insti~ 
tute was held in Glasgow last Thursday evening, Mr: 
G. A. Mitchell, president, in the chair. After the ad- 
mission of seven new members, and the transaction of 


d | some formal business, an interesting discussion took place 


on Mr. H. M. Caddell’s paper on ‘‘Gold-Mining in the 
Hauraki District,” and Mr. R. W. Dron’s paper on 
‘The Southern Ayrshire Coalfield.” Mr. Robert Martin 


read a paper on ‘ Treatment of Timber for Use in Mines.’ 

He remarked at the outset that the treatment of pit 
wood, to render it durable and incombustible, though 
apparently a small matter, was of great importance for 
the safe working of mines. He referred to the frequency 
of underground fires in mines, and of fires on the surface, 
and described a method of treatment of timber known as 
the Henry Aitken method, which is in use in Niddrie 
Colliery. In this process the ideais to soak the timber in hot 
or boiling water, containing a strong solution of common 
salt and chloride of magnesium. he timber treated, he 
continued, should be free of bark, well seasoned, and 
thoroughly dry. For this purpose it was kept under 
cover foratime. The props that had been found most 
suitable were those free of bark and natural sap. They 
were shipped from Sweden and several ports in Norway. 
The ordinary good class of battens and deals from Sweden 
can also be treated to pew advantage. He went on to 
describe the plant at Niddrie Colliery, the cost of which, 
he stated, was about 50/. The paper was discussed at 
some length, and the discussion was eventually 
adjourned. 





Prrsonaut.—Mr, J. P. Hallhas resigned the position of 
managing director of Messrs. John Penn and Sons, 
Limited, Greenwich. 

DEMOLITION or A Bic Cuimnry.—Several thousand 
spectators attended to witness the demolition of a chimney 
on the 13th inst. at the Grove ee Works, Bury New- 
road, Manchester. The works have been disused for 
about four years, and are now being dismantled. The 
chimney was an octagonal one, 270 ft. in height, measur- 
ing 27 ft. in diameter through the faces, and it is esti- 
mated that the total weight would be something like 4000 
tons. On the north side of the works the land is occupied 
with streets of cottage property, but towards the south 
was @ stretch of vacant land, and it was in this direction 
that the contractor for the demolition proposed to 
arrange for the fall of the chimney. Accordingly, 
about one-half of the base of the chimney was cut 
away on this side, the structure being supported by 
strong timber beams and uprights in the usual manner. 
Exactly at 3 o’clock the clouds of dense black smoke 
showed that the timbers, previously saturated with 
paraffin, had been set fire to, and at six minutes past 
three the chimney, after a slight preliminary lurch, was 
seen to gradually telescope downwards, falling within a 
very limited area. The contractor, Mr. J. Smith, of 
Rochdale, was complimented on the successful result, 





THE REGISTRATION OF PLUMBERS.—Among the private 
Bills shortly to be introduced in the House of Commons 
this session is the Plumbers’ Registration Bill, which is 
backed by Mr. Lees Knowles, Earl Compton, Mr. Dixon, 
Dr. Farquharson, and Mr. Sexton, and has the support 
of some of the principal municipalities of the United 
Kingdom. The measure is calculated to have a most 





| beneficial effect on the national public health, as its chief 
| object is to enable people to select properly qualified 
plumbers, and to provide that plumbers convicted of 
| practices injurious to the public health may be dealt 
with in the same way as dentists convicted of malprac- 
| tices under the Dentists’ Act, 1878. Although the Bill 
| will not confer a monopoly, and does not interfere with the 
| rights of ordinary plumbers, it will prevent them from 
representing themselves as being registered when they are 
not. For several years a system of examinations and re- 
gistration of plumbers has been established in the principal 
| towns of Great Britain and Ireland, with a view to raising 
the efficiency of the plumbing trade, and this Bill proposes 
to place the system on a broader and more permanent 
| basis. The examinations will be conducted under a re- 
| presentative general council, which will also have power 
to promote technical education in the trade. .Ib is most 
important that the highly technical trade of F ag oper, 
should be surrounded with sufficient safeguards to pre- 
vent unqualified persons from calling themselves registered 
plumbers. 





Tue TorPEvo Boat Destroyer “ Porcuping.”—The 
torpedo-boat destroyer Porcupine, built and engined 
by Palmer’s Shipbuilding Company, of Jarrow, went 
through her official trials off the mouth of the Thames on 
Wednesday last. The Porcupine is the last to be tried 
of the first order for three vessels of this class given 
by the Admiralty to the Jarrow firm, the other two 
having already successfully passed their trials. The mean 
speed of the Porcupine on the three hours’ run was 
27.915 knots, the mean revolutions being 361.4 per 
minute, the mean boiler pressure 197 lb. per square inch, 
| and the air pressure for draught 2in. The mean horse- 
power was 3859 indicated. The speed on the six runs 
on the mile was 27.989 knots. The Porcupine is 200 ft. 
long and 19.6 ft. wide. Sheis fitted with triple-compound 
engines of the ordinary type, and has water-tube boilers of 
the Reed type. The feed water is controlled by an 
automatic device designed by Mr. J. W. Reed, the 
managing engineer to the contractors, who is also the de- 
signer of the boilers. This feed regulator is reported to 
have worked in a satisfactory manner during the trial, hand 
regulation being unnecessary. The report also states 
that there was an absence of flame from the funnel, the 
average smoke being “ light brown.” A complete 
method of automatic lubrication has been fitted to the 
engines, no syringing or other hand oiling being used 
during the trial. After the speed trials the usual starting, 
stopping, and steering trials were gone through satis- 
factorily. The vessel was in command of Captain 
Preedy, K.N. Messrs. Harding and Welch, of the 
Controller’s Department, represented the Admiralty, 
‘the trials being under the direction of Mr. J. W. Reed 
on behalf of the contractors, 
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CONTRACTORS’ DRAWINGS. 

WE make no apology for once more returning to 
the subject of the distribution of contractors’ draw- 
ings by the Admiralty, for the question is one which 
immediately concerns a large part of the ship- 
builders and engineers of the country, and, apart 
from that, has a direct bearing on the welfare of the 
Navy, and, therefore, on the well-being of the 
nation as a whole. Since we last wrote on this 
matter, it has been taken up in other quarters ; but 
the most recent notice of the incident occurred in 
the House of Commons on Tuesday last, when Mr. 
Holland, the member for Bow, asked some very 
pertinent questions of the First Lord of the 
Admiralty. 

Our readers are well acquainted with this ‘‘ dis- 
tribution of drawings” question, as we have 
already laid the details before them. We may, 
however, for convenience’ sake, repeat the leading 
facts. Messrs. Yarrow and Co. built the first to be 


9| launched and tried of the torpedo-boat destroyers. 


The success attained by these vessels was remark- 
able at the time, although since then we have be- 
come somewhat accustomed to phenomenal per- 
formances. The good results attained, however, 
quite set the minds of their Lordships of the Ad- 
miralty at rest in regard to the success of the new 
class—about which some doubts may have been 
previously felt—and it was determined to order a 
large number of these vessels, the orders to be ex- 
tended to builders of larger vessels in the north, 
who had not then had much experience in torpedo 
craft. So far all was well, but when the Ad- 
miralty proceeded to have Messrs. Yarrow’s draw- 
ings traced, and distributed, that firm very natu- 
rally began to complain. 

All this, however, has been told before in these 
columns and has been repeated in others, but the 
subject acquires new interest from the light we 
now get as to the way the Admiralty look at the 
transaction. This information is afforded by the 
answers to Mr. Holland’s questions, and by two 
very remarkable letters which Messrs. Yarrow have 
made public through the columns of the Times. 
Mr. Holland asked firstly whether the drawings 
had been distributed as alleged, “ and, if so, whether 
the Admiralty intended to continue this system of 
distributing one firm’s designs among other firms 





without the consent of the firms whose designs they 
distributed.” Fortunately we have now a First 
Lord in the House of Commons, so the Head of the 
Admiralty was able to speak for himself instead of 
by deputy. Mr. Goschen was, however, careful to 
explain that the responsibility for the transactions 
alluded to did not rest with him, as the events took 
place when ‘our predecessors” were in office 
during the last Parliament. The First Lord might 
have saved himself the explanation, for it is 
doubtful whether Lord Spencer had more to do 
with the incident than Mr. Goschen. It is easy 
to understand, however, that the latter was anxious 
to disassociate himself personally from the very 
questionable practices alluded to. Of course, Mr. 
Goschen, although First Lord, and governor para- 
mount at the Admiralty, merely acted as spokes- 
man for his department in making the explanation, 
It is the frequent lot of the Parliamentarian to 
have to defend a course which he condemns in his 
own mind. The Admiralty department, speak- 
ing through its chief, now acknowledges that 
working drawings of Messrs. Yarrow’s design 
were communicated to firms who had entered 
into contracts with the Admiralty, but this was 
done, we are now told, ‘in accordance with long- 
established practice.” Now although Mr. Goschen 
is bound, as official Parliamentary gladiator, or as 
a good advocate would be if retained in a cause, to 
defend the action of his department, and must 
necessarily be dependent upon information given 
him by his subordinates, yet he is, as a responsible 
Minister, bound to confirm, as far as he can, the 
truth of the statements before he makes them in Par- 
liament. It is a matter of great surprise to us, as we 
know it will be to many contractors, to learn that it 
is the ‘‘ long-established practice” to furnish the 
working drawings of a contractor to his rivals. Natu- 
rally contractors havealwaysreceived assistance from 
the Admiralty in unaccustomed work, but that is 
a very different thing to the wholesale tracing of 
working drawings. No doubt examples, sufficient 
to warrant the term ‘‘ established practice,” 
could be furnished of contracting engineers 
being helped by the supply of sketches or draw- 
ings of details of work, but that, as we say, is 
a different thing to the giving away of a complete 
design evolved by a private firm. The action of 
the Admiralty in Messrs. Yarrow’s case was very 
like handing over the goodwill of a business to 
opposition firms. Mr. Goschen’s reputation rests 
on his business ability, and he is an excellent judge 
in such matters as this. We think that if he were 
to examine the Admiralty precedents upon which 
the term ‘‘ long-established practice ” was founded, 
he would find that they referred to the supply of 
information in matters of separate detail, and not 
to the transference of a complete set of working 
drawings originating from a contractor. 

We are strengthened in this inference by the 
correspondence Messrs. Yarrow now make public. 
This consists of an official letter from the Secre- 
tary of the Admiralty to Messrs. Yarrow, and the 
reply of the firm thereto. The letter from the Ad- 
miralty was in answer to another communication 
from Messrs. Yarrow, not published, but evidently 
complaining of the distribution of the drawings. 
Unfortunately Messrs. Yarrow, in their first letter, 
used the word ‘‘ broadcast,” and this gave the loop- 
hole so dear to the official letter-writer. There was 
no ‘* broadcast” distribution of the designs, Messrs. 
Yarrow are told ; on the other hand, they are not in- 
formed whether there was any kind of distribution, 
‘* broadcast” or limited, such as that which the 
department has since acknowledged took place. 
Now the distinction between ‘* broadcast” and 
‘* limited ” (the latter expression is our own) evi- 
dently varies according to circumstances. No one 
would call the distribution of a tract or pamphlet 
to six persons a ‘‘ broadcast’ distribution ; but 
if these drawings were given to six firms, 
or even less, the term ‘“‘ broadcast,” although, 
perhaps, hardly a happy selection, would not be 
altogether extravagant; if there were a dozen 
firms, it would be abundantly justified. as a figura- 
tive expression. The incident is a warning t> 
thoze engaged in controversy with Government 
departments to frame their complaints in language 
of the strictest accuracy. The first thing the 
official casuist seeks in meeting an indictment is 
a slip such as this, which enables him to get on a 
side issue, or to be able to say a thing is not go, 
according to the strict interpretation of language, 
however true it may be in substance. 

Mr. Goschen had, however, another string to his 
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bow in defence of his predecessors. It appears that 
the Secretary of the Admiralty addressed a letter to 
Messrs. Yarrow in 1893 to the following effect: 
‘*T have further to state that, while recognising 
the good work done by your firm in the con- 
struction of torpedo vessels, it is considered desir- 
able to encourage other firms in undertaking this 
class of work. It must therefore be understood 
that the Admiralty consider that they are entitled 
to make uze of information in their possession 
respecting the torpedo-boat destroyer type as may 
appear necessary in the public interest.” The 
paragraph was quoted by Mr. Goschen in his reply 
of Tuesday last, and appears to have been thought 
conclusive. No doubt if the Admiralty had given ex- 
plicit warning that they intended todistributetracings 
from working drawings, Messrs. Yarrow would have 
only themselves to blame if they did not either 
refuse to make the furnishing of such drawings by 
them to the Admiralty part of th> contract, 
or had not put a sufficient price on the vessels 
(had that been possible) to reimburse them for 
the loss of their hardly gained knowledge. 
Messrs. Yarrow, however, in a letter written eight 
months later, say they did not read the paragraph 
in this sense. The Board of Admiralty, on the 
other hand, maintains that their intentions were 
‘‘clear and explicit.” We hold with Messrs. 
Yarrow, and not with the Board. We think the 
evidence points to the distribution of working 
drawings being an afterthought ; that when the 
letter was written it was merely the intention of 
the Admiralty to supply information to other firms in 
the usual way—helping them out of difficulties, and 
soforth—and that the passage has been twisted to its 
present purpose simply as an ingenious means of 
defence. If the Board had determined from the first 
todistribute the working drawings, it would certainly 
have been more straightforward to have said so in 
their letter to Messrs. Yarrow. In place of this the 
Admiralty say they are ‘‘ entitled to make use of in- 
formation in their possession ’’—not, be it noted, in- 
formation about to be supplied. Even on theirown 
showing their warning wasan ambiguous one. More- 
over, they did not inform Messrs. Yarrow when they 
did distribute the drawings that they were following 
that course. Mr. Yarrow learned the fact from his 
competitors, someof whom, weunderstand, expressed 
themselves pretty freely in condemnation of the 
practice, although they benefited by it. The subse- 
quent course of events tends further to bear out 
our view that not working drawings, but only 
isolated details, were to be supplied. If it had 
not been considered that an injustice had been 
done to his firm, why should there have been 
interviews between Lord Spencer and Mr. Yarrow, 
as it now appears there were? The course is most 
unusual. Another circumstance that tells against 
the Admiralty is the fact that a_ half - pro- 
mise was held out to the Foplar firm that they 
should participate in future orders. Their Lord- 
ships ‘‘ are desirous in the public interest,” so wrote 
the Secretary of the Admiralty when Mr. Yarrow 
discovered his drawings had been distributed, ‘‘ of 
availing themselves in future of your services in 
extensions and improvements of the torpedo 
flotilla.”” The way they carried out their desire, 
as our readers will remember, was to offer Mr. 
Yarrow for his boats 30001. less than they were 
giving to another firm for the same thing. 

Allowing, however, that the intention to dis- 
tribute working drawings was clearly expressed — 
which it certainly was not—that does not set the 
Admiralty in the right. Mr. Yarrow, in his letter 
to the Board, puts the matter very plainly. ‘‘ An 
unjust act is not made just by a statement that it 
is about to be committed.” When the Admiralty 
sent the letter on which they base their right to 
distribute the drawings, they had the information 
in their possession ; Mr. Yarrow had already parted 
with it. 

We are more disposed to dwell on these facts 
because we gather the Admiralty are unregenerate. 
They seem determined to brazen the thing out. 
Mr. Holland asked ‘‘ whether the Admiralty in- 
tended to continue this system.” Unfortunately 
Mr. Goschen was not very well heard, but, so far 
as we can gather, he made no reply to this 
part of the question. As his language tends 
to justify the course taken, contractors must in 
future reckon upon their designs being given to 
their competitors. This may seem a good thing 
for the nation. ‘‘The taxpayer,” it might be 
said, ‘‘will get the advantage of all improve- 
ments without paying for them, and with no 








restriction as to competition.” A little thought 
will, we think, alter this view. No firm will 
spend large sums to perfect details, as both 
the Thames firms of torpedo-boat builders have 
done, unless some reward isto be gained. Already 
a preference is shown by contractors for foreign 
Government work. The preference will increase 
tenfold if the universal distribution system is to be 
followed ; and, moreover, when contractors have 
special improvements they will be shy of putting 
them in British boats if that will lead to publica- 
tion of their designs among their competitors. We 
hold to what we said a week or two ago in com- 
menting on Mr. Arnold Hills’ claims for Government 
work to the Thames. If the Thames can offer advan- 
tages, the Thames should have the work ; if not, it 
must go elsewhere. In torpedo craft the Thames 
has offered distinct advantages, and though there 
may be a disparity in price, owing to certain causes 
not necessary to specify, there is every reason to 
suppose that the Thames will continue to offer ad- 
vantages in this class of work. We are referring 
now to originating and inventing, not to the 
nature of workmanship and materials. The 
labours of the two Thames firms—their scien- 
tific skill, their boldness of invention, their atten- 
tion to detail—have resulted in the creation 
of a class of vessel unequalled in the annals of 
marine engineering and naval architecture. Those 
who conduct these firms are yet in the very prime 
of their career, and it would be a national calamity 
if unworthy treatment at the hands of public 
officials leads to the country losing their fullest 
co-operation. 

Our own Admiralty might well take example 
from foreign Governments in this matter of appro- 
priating the inventive ekill of English firms. Over 
and over again the Continental powers have pur- 
chased vessels or parts of machinery expressly that 
they may be copied abroad ; but they have done so 
in a fair and above-board manner, declaring their 
intention, and paying for the work on that basis. 

We have not again gone into the question of the 
bargaining in tenders—a most unfair and in- 
judicious proceeding-—but there is one point upon 
which Mr. Goschen’s reply throws some light. 
Asked by Mr. Holland whether 3000/. to 50001. per 
vessel more was not paid to another firm in the 
north than Messrs. Yarrow received for the Havock 
and Hornet, the firm being supplied with Messrs. 
Yarrow’s drawings, Mr. Goschen replied that was 
£0, but the northern vessels were larger and the 
horse-power was increased. In the first place, 
the displacement was not much greater, not 
sufficient to account for the excess in price. If 
the horse-power was in excess it should be noted 
the horse-power is a means to an end, and the 
contracts were for the vessels as a whole, 
the guarantee being a certain result in speed. 
As has been pointed out by an eminent naval 
architect, the skill of the designer is shown 
by getting a result with the smallest displace- 
ment, and this is actually the view taken by 
the professional officers of the Admiralty—who at 
least have knowledge and common sense on their 
side—because in the new 30-knot destroyers the 
displacement is not left open, but is limited by the 
contract to 300 tons. As regards horse-power, we 
agree it is absurd to make that a reason for giving 
higher price. It is putting a premium on a designer’s 
want of skill. Moreover, the smaller the horse- 
power developed for a given result, the smaller the 
coal consumption, the less the wear and tear, and 
the smaller the engine-room staff. Mr. Goschen’s 
arguments on this part of the subject indicate that 
he is not in such close touch with the professional 
officers of his department—the constructors and 
engineers—as could be desired in the public interest. 

In conclusion, we desire that our views in this 
matter may not be misunderstood. We agree with 
the general principle that it is the duty of the 
Admiralty to get the best Navy at the least price. 
The fact that such a course has not been followed 
is the basis of our indictment against the depart- 
ment, and we think the thanks of the country 
are due to Mr. Yarrow for the plucky stand he has 
made against unfair treatment of contractors. 





JAPANESE RAILWAYs. 

In a recent article (ENGINEERING, page 160 ante) 
we gave an account of the development of the Japa- 
nese mercantile marine, and of the extensions which 
were being proposed by the institution of lines of 
steamers to various parts of the world,.from which 








it was evident that the Japanese were determined 
to develop their shipping to such an extent as not 
only to make it sufficient to meet the requirements of 
the coasting trade of Japan and China, but also that 
they were ambitious to compete for a large share of 
the carrying trade of the world. The facts and 
proposals contained in the article would no doubt 
be of the nature of a revelation to a great many of 
our readers who had not hitherto looked upon the 
Japanese as being able for many years to come 
to realise their wish for their country to be- 
come the Britain of the East. No doubt a 
greater number have some idea of the extent of 
railway development in Japan, and to these and 
others among our readers a few particulars from 
the report of the Imperial Railway Department 
for the 26th fiscal year ending March, 1894, will be 
of interest. The preparation of the report takes 
considerable time, and it ought, therefore, to be 
remembered that additional progress has been made 
since the date to which its figures refer. 

In considering the present state of railway com- 
munication in Japan, it should be borne in mind 
that a quarter of a century ago there was not a 
single mile of railway in the country, and that a 
great part of the progress has been made during the 
last 10 or 12 years. The following Table shows 
the number of miles of all the railways in operation 
on March 31, 1894: 


miles. chains, 


Government Railways .. 557 49 
Nippon Railway .. 595 1l 
Hokkaido Railway 204 71 
Sanyo Railway 145 24 
Kyushu Railway .. 136 61 
Kansei Railway iis 59 5 
Other smaller railways .. 240 29 

Total 1938 50 


At the same date there were 994 miles either 
under construction, or for which surveys had been 
made, or charters granted by the Government. 

Taking the Government lines, we find that the 
average cost per mile at the close of the year under 
review was 64,071 yen (about 13,0001.), which, when 
compared with that of the previous year, shows an 
average increase of 4034 yen (about 8101.) per mile. 
The average cost does not convey very much infor- 
mation, as the conditions under which the different 
sections were constructed varied greatly, and there- 
fore it is more instructive to examine the details. 


These are given in the following Table : 
Average Cost 


per Mile. 
miles yen 
1. Tokyo-Yokohama section .. - 18 162,741 
2. Kobe-Otsu section ‘ ; 58 142,659 
8. Tsuruga-Ofgaki section 49 71,600 
4, Takasaki-Naoeteu section 110 35,329 
5. Yokohama-Ozaki section 258 62,156 
6, Ofuna-Yokoska section 10 41,538 
7. Otsu-Nagahama section . eS 48 34,202 
8. Yokogawa- Karuizawa section ae 7 284,524 


The Tokyo-Yokohama line has a double track, 
and was the first constructed, being begun April, 
1870, and completed September, 1872. Its com- 
paratively higher cost is accounted for by the fact 
that it was carried out under the superintendence of 
foreign engineers and with a considerable amount 
of foreign labour. The same remarks apply, 
although to a somewhat smaller extent, to the 
Kobe-Otsu section, the construction of which was 
begun in November, 1870, and completed Septem- 
ber, 1879. Probably the figures for the Yokohama- 
Ogaki section (having 22 miles double line), of 
which the construction was begun August, 1885, 
and completed April, 1889, may be taken as the 
nearest example to the normal cost, as there were 
few special conditions about it, and its length allows 
a fair average to be taken. The figures for the 
Takasaki-Naoetsu line, of which the construction 
was begun October, 1884, and completed December, 
1888, do not include the part at Usui-Toge or 
Usui Pass, which is built on a special (Abt) system. 
This railway is on a grade of 1 in 15, and the per- 
manent way, and locomotives as well, are of special 
kinds, and it has 26 tunnels within a distance of 
7 miles, so that its conditions are altogether excep- 
tional. The later railways have not only been con- 
structed on a lighter scale, but also almost entirely 
under Japanese superintendence, and, therefore, 
have proved cheaper than the earlier ones. The ex- 
pense of constructing some of the private railways 
has been much less than those of Government, but 
exact accounts for these have not been published. 

The following Table gives the amount of fixed 
railway capital for the Government railways at the 
close of each fiscal year from the 19th, and the 
average per mile opened, and the decrease of the 
latter shows the variation in the cost of construction 
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and maintenance. The yen is a silver dollar with 
a present gold value of about 2s. 2d. 











7; Amount of Fixed | tec Amount of Fixed 
Fiscal | Capital at Close of | Miles in | Capital per Mile 
— Fiscal Year. Pp “| Of Open Line. 

yen | miles yen 
Before 19th 14,971,665 | 143 104 697 
19th 17,279,952 | 209 82,679 
20th 22,447,623 | 245 91,623 
21st 28,632,343 446 64,198 
220d 31,618,348 551 57,384 
23rd 32,745,991 551 59,439 
24th 33,068,184 551 60,015 
25th 33,427,735 551 60,667 
26;h 36,103,252 558 64,071 
} 








This Table shows that for the past five years con- 
struction of railways by Government in Japan has 
practically ceased, the only addition being the 
special section of Yokogawa-Karuizawa. During 
these five years the amount of fixed capital has 
been somewhat increased by improvements and 
extensions of existing works. The construction of 
the Yokogawa - Karuizawa section (Usui - Toge), 
begun in the 23rd fiscal year, was completed in the 
25th, and the amount of 1,991,665 yen on the con- 
struction account having been adjusted, was in- 
cluded in the fixed capital for the following year. 

During the year under review the lines were 
remarkably free from casualties and interruptions, 
and in consequence the operating mileage was the 
same as the mileage open to traflic, and the earn- 
ings, compared with those of the previous year, 
showed an increase of 803,823 yen, whilst the 
operating expenses were reduced by 223,824 yen, 
and the net profits show an increase of 1,027,647 
yen. The details of the revenue account are 
treated under different heads as below : 


Revenue: 








yen yen 

Coaching receipts .. ee 8,977,086 

Goods 99 a 1,306,397 

Miscellaneous receip‘s 100,972 

; 5,884,455 

Working Expenses : 

Maintenance of way 640,494 
Locomotive power .. 775,388 
Traffic expenses 396,589 
General charges 129,915 

1,942,375 

Net profit, balance .. on 3,442,080 


The proportion of the working expenses to the 
revenue is 36 per cent., and when compared with 
that of the previous year shows a decrease of 11 per 
cent. This result has been obtained alike from 
the large increase in the earnings and marked de- 
crease in the expenses incurred in the operation. 


Table Shouing Receipts and Expenses. 
| Receipts per Average Mile in 














Average Operation. 
| Mileage in 
—s | pny == = | ; : 
10n. ; 
. Pas- | Miscel- 

| senger. | 2°98 igneous, Total. 
_ a ee | | —— 

| miles | yen yen | yen yen 
26‘h fiscal year . 553 7128 2341 181 9650 
25th ,, eae a | 651 6328 1850 135 8313 
24th =, eel 539 5899 1529 197 7626 
Average for 3 yeare | os | 6451 H 1907 171 8529 

Expense:. 





Maintenance Expenses. | Locom tive Expenses. 


Per Mile 


























Divisor. Divisor. > : 
Working | in Ope- Running E —" 
Mileage. | ration. Mileage. 3 
san miles yen miles yen 
26th fiscal year ..| 558 1148 4,126,128 .188 
25t cs sal 551 1524 3,958,059 .202 
24th ee 551 1840 8,547,377 244 
Traffic Expenses. | General Expenses. 
| Divisor. | Divisor. 
Total = 100 | Revenueand — 
Revenue. = Expenditure R 
yen yen yen yen 
26th fiscal year... 5,283,483 | 7.506 7,326,830 1.773 
25) one | 44,080,682 8.283 6,746,831 2.167 
SEW <a. vs 4,110,141 9.182 6,537,041 2.589 
ee ce 
Maintenance, Loco. Traffic General 


— Expenses. Expenses.' Expenses. Expenses. 


Average for ; the| 
three years 


yen yen yen yen 
1504 211 8.325 2.176 











Our space will not allow us to enter into the de- 
tailed statistics showing the increase and decrease 
of revenue and working expenses, and an examina- 
tion of their causes. We select a few of the more 
important particulars. The different heads of the 
receipts and expenditures in the revenue account of 
the last three years, divided by the appropriate 
divisors, give results as shown in the subjoined 
Tables. 

The following locomotive and consumption sheet 
for the 26th fiscal year shows considerable variations 
for the different lines, and will be found useful for 








purposes of comparison with other railways : 
ue a a 
os g i) | oa =| 
} ae ee 
83 ; ad 8s | ad Ses 
g 83 32 | 58 (282 
ae a £25) _& | Fae 
@s= | 98 st2| 38 |s8e 
Bea g2 323 8 @ (Zen 
aba a RES Rae 5 
. miles t. Ib. pints | pints 
Tokyo Kobe.. _—_../3,327,920} | 889,016} 29.78 327,422 | 9.83 
Ofuna-Yokosuka ..| 72,604} 15,0734 28.25 5,655}, 7.78 
Obu-Takeytoyo 31,0223 | 5,920 | 21.37| 2920 | 7.15 
Maibara-Tsuruga --| 128,756 33,924 33.85 | 14,484 | 11.25 
Takagaki-Naoetsu .. 565,814} 205,896} 40.75 | 75,8194) 13.40 





Total 

During the year under consideration the locomo- 
tive expenses showed a very considerable reduction 
as compared with those of the previous year, chiefly 
on account of the low price of coal during the year. 
There were 57,592 tons consumed (which is more 
than 5000 tons over the consumption of the year 
previous) at the cost of 258,384 yen, or 27,448 yen 
less than was expended for the same purpose during 
the previous year. This, the main cause, was aided 
by the termination of the engagements of two 
members of the foreign staff belonging to the loco- 
motive department. 

The net profit of the year under review was 
3,442,080 yen, which, compared with the aggregate 
amount of the capital, 39,567,731 yen, and the ad- 
justed amount of the fixed capital 37,078,445 yen, 
gives the following ratios for this year, those of 
the three previous years being also given for the 
comparison : 


. 4,126,127} 1,151,8294 31.26 |425,501} 10.31 





Net Profits Net Profit 
Compared Compared 
with Gross with Fixed 
Capital Capital. 
Per Cent Per Cent. 
26th fiscal year.. as ee 8.7 9. 
25th 9 os ae ~ 6.4 6.8 
24th ne as a +e 4.6 4.9 
23rd = ‘Se ee 6.3 6.8 


For the year under review the net profit was 
8.7 per cent. of the gross capital and 9.3 per cent. 
of the adjusted fixed capital. In the gross capital, 
however, is included the sum of 1,382,508 yen ex- 
pended for the construction of the Ou and Hoku- 
riku Railways, and the adjusted sum of 975,193 
yen is included in the fixed capital. Were these 
amounts, which are as yet unproductive, excluded 
from the respective capitals, the net profit would 
have amounted to 9 per cent. of the gross and 9.5 
per cent. of the fixed capital. The net profit of 
3,432,080 yen is the result when the account is 
based upon the mode of adjustment observed prior 
to the introduction of the new system of accounts, 
according to the law of Government railway finances. 
Under the new system, however, there falls to be 
deducted 93,463 yen for sums due but not actually 
received, and 638,875 yen for expenditure on sup- 
plementary works on open railways, making the 
amount of net profit actually remitted to the 
National Treasury 2,709,760 yen, which gives 
7.1 per cent. on the aggregate capital and 7.5 per 
cent. on the adjusted fixed capital, results which 
must be considered very satisfactory. 

The conditions of the private railways vary so 
much that nothing would be gained by entering 
into details of their accounts, but a few particulars 
will be interesting. The total mileage of the rail- 
ways of the different companies in operation at the 
close of the year under review amounted to over 
1381 miles, showing that 61 miles of new private 
lines were opened during the year. The profits 
in some cases were very high, and in others 
very nearly non-existent, but we understand that 
in the case of some of the most successful railways 
considerable sums were spent on works and paid 
for out of revenue. The number of applications 
received during the year for permission to form 
companies for the construction and working of rail- 
ways was 34. Besides these, applications for ex- 
tensions of existing lines were made by 11 rail- 








way companies. The whole of these 45 projects 
came under applications for provisional charters. 
The number of railway charters granted during 
the year amounted to 11, and of provisional 
charters to 5. Since the termination of the war 
with China, attention has again been directed to 
railway construction, and many proposals are now 
being considered. 

The report contains very complete Tables relating 
to all the departments of railway working ; these ara 
drawn up in an admirable manner, and are worthy 


‘of study by all interested in railways in this 


country. A review of the work which has been 
done in Japan causes us to ask the question, Is a 
nation which has done so much in so short a time 
likely to be content with importing the greater 

art of her plant and rolling stock? Without any 

esitation we may answer that question in the 
negative. We should not be surprised to learn that 
not only had she determined to supply her own 
wants as far as possible, but also to compete with 
the European countries in the provision of all that 
will be required for the immense railway develop- 
ment which is certain to take place in China before 
very long. 





EXPERIMENTS ON ARCHES. 

An extremely valuable and interesting series of 
experiments have been carried out by the Austrian 
Association of Engineers and Architects, on model 
arches of spans ranging from 4.42 ft. up to 75.4 ft. 
A sum of upwards of 40001..sterling was expended, 
though the work was to a large extent done 
gratuitously. The arches of 4.42 ft. span were 
seven in number, and of the following general par- 
ticulars and dimensions : 
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1 Schober special bricks 6.29 | 1.58 | 130 46 
2 Hinel a nde .| 3.94 | 1.97 | 716 .62 
8 Schneider ,, Pe -| 394 | 1.68 | 128 94 
4 Gluckselg ,, ye ee -.| 3.94 | 1.68 | 125 1.63 
5 Ordinary bricks, radial j inte) 5.90 | 5.70 | 71 
6; »w 4 longitudinal 
joints .. Pr ie --| 5.90 | 4.91 77 
7 Rammed concre 2.95 | 4.52 | 92 | .77 











The abutments for these arches were I-beams 
firmly coupled together by round tie-rods and 
channels. The arches were levelled up with earth 
packing, and loaded with pig iron distributed 
over the whole span. Failure in the case of 
Nos. 3 and 4 took place with a load of about 
1638 lb. per square foot, but the other arches 
carried this without showing any signs of rupture. 
The deflection at the crown was measured in each 
case at frequent intervals, and the results recorded. 
In the case of Nos. 3, 4, and 6 the deflection 
increased more rapidly than the load, but with the 
other arches a fair proportionality between deflec- 
tion and load was maintained. The brick arches 
were laid in lime mortar, and not in hydraulic 
cement. The concrete arch consisted of one part 
of Portland cement with five parts of sand. Experi- 
ments were next made on arches having a span of 
8.85 ft. In this case the load was distributed over 
one-half the span only. The results obtained are 
shown by the Table on the next page. 

In no case was the deflection proportional to the 
load, though in the case of 6 it was. nearly so. In 
all these cases the abutments consisted of I-beams 
efficiently tied together. Some experiments were 
next made on a concrete arch of 13.3 ft. span, 
16.1 in. rise, and 3.94 in. thick at the crown. This 
arch sprang from regular skewbacks, and failed 
when a load of 790 lb. per square foot was dic- 
tributed over one-half the span from abutment to 
crown. The deflection of the crown at rupture was 
about } in., but a point midway between spring- 
ing and crown had deflected Zin. before failure 
occurred. A Monier arch of similar dimensions, 
tested in the same manner, failed under a load of 
872 lb. per square foot, but both arches showed 
cracks at the same load, viz., 614 lb. per square 
foot. The deflection of the Monier arch at the 
crown when failure occurred was #in., and at a 
point half-way between abutment and crown ,/, in. 
A Melan arch was next tried. In this construction 
steel arch ribs of I-section are imbedded in the 
concrete, being spaced in the present instance 
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a! testing with a load of 82} tons distributed over half 
TABLE SHOWING ResuLTS OF EXPERIMENTS ON ARCHES. the arch, no serious deformation was observed. 
7 ~~~ | The load was then removed, and on the next day 
i Vertical Deflection at | 158 tons of rails were piled up on the loaded side. 

Je | Breaking 2 Pp P 

* Thickness | pige, | Wogntot | Land, Crown under Load =| ‘The deflection was then considerable, but agreed 
z Material. Span. | at Crown. - Sq. A ng ore ~y well with the calculated result. This load was left 
g Half Span. at Rupture, Of 4001. | in place throughout one night, after which rails 
hal holes per Sa. Ft. | were piled on the side not previously loaded till 
ft. in, in. Ib. Ib, in. in. a total of 175 tons was reached. The deflection was 
1 ee eo 85 3.35 9.05 286 1127 94 34 still further increased, but not a single rivet yielded. 
” |" netting (Monler’saystew) .. ” 1.95 10.23 230 1217 1.01 .s4 |The load was then removed, and the experiments 
8 Ring of cement (Monier's system terminated. From their experiments the com- 
onan i sed “igi ead at ” 2.17 10.23 505 1320 1.22 18 mittee concluded that in arches of large span the 
4 Arch of ordinary bricks  .. —.. . 5.61 9.84 248 £83 1.87 17 calculations may safely be based upon the theory 
: » Honel eo “ “ 3.94 ee “4 4 4 — of the elastic arch. With a view to distributing 
; en eal ‘L-iron , oak ; ‘ the load as much as possible in the case of masonry 
20 =| ~=«1100 1.14 47 arches, the extrados should be covered with a layer 


riveted alon'z it at the springing .. 


3 ft. 4in. apart. The I-beams in question were 
3.15 in. deep, and the concrete filling was of the 
same thickness, being flush with their upper and 
lower flanges, The span was 13.1 ft., and the rise 
11.4in. The arch was loaded on one side only, and 
failed when 3370 lb. per square foot was reached, 
breaking in three pieces under this load. The first 
cracks were observed under a load of 3120 lb. per 
square foot on the loaded side. 

The next arches tested were two of 32 ft. 9.7 in. 
span and 3 ft. 32 in. rise, one being of Monier 
cement and the other of rammed concrete. Each 
was 13 ft. 1.5 in. broad, and carried a single line 
of standard gauge raitway. The Monier cement 
arch was a reproduction of one constructed for 
actual use in 1889. It consisted of a ring of cement 
5.9 in. thick at the crown, and 7.87 in. thick at the 
springings. The cement was, as usual on Monier’s 
system, reinforced with wire netting. The dead 
load on the arch, including filling over haunches, 
ballast, and track, amounted to 307 lb. per square 
foot. Asa preliminary, an engine and tender were 
run over the bridge and the deflections at the 
crown and at quarter-span noted. The locomotive 
had six wheels, the loads being distributed as fol- 
lows: leading axle, 10.3 tons ; driving axle, 13 tons; 
trailing axle, 13 tons. The tender had four wheels, 
the load on each axle being about 9.1 tons. The 
maximum deflection noted was ,, in., of which 
one-half was permanent set. Still heavier locomo- 
tives were then run over the structure, the de- 
formations being noted at 10 different points. No 
further deformation or permanent set was noted 
under these loads. Steps were then taken to test 
the arch to destruction, by piling rails over one-half 
the span. With 90 tons of rails thus distributed, a 
crack was observed in the neighbourhood of the 
springings, extending through nearly one-third the 
total thickness of the arch. On increasing the load 
to 100 tons, further cracks were noted. This load 
was left on for 3} hours, and the deflections recorded. 
The load was then totally removed, and the per- 
manent set noted, which amounted to in. at the 
crown. The load was then replaced and finally 
increased up to 180 tons of rails piled on the half- 
span, when complete failure occurred. The vertical 
deflection at the crown, under a load of 80 tons, 
was .36 in., and at the quarter-span .32 in. At 90 
tons the corresponding deflections were .44 in. and 
.42 in., the first crack occurring at this load as 
already noted. Ata load of 170 tons the deflection 
at the crown was 1.28 in., and at the quarter-span 
1.03 in. The rammed concrete arch was of the 
same span, width, and rise; it was, however, 
16.4 in. thick. It was built of concrete consisting 
of one part cement, two parts sand, and one part 
broken stone. The testing was commenced when 
the concrete was 224 days old. On loading one- 
half of the span with rails, the first cracks were 
noted when the load reached 47.8 tons, or 512 Ib. 
per square foot. These cracks were, for the most 
part, confined to the spandril walls in the imme- 
diate neighbourhood of the abu‘ments. Under a 
load of about 90 tons, however, a crack was per- 
ceived in the arch ring about 2 ft. trom the crown on 
the loaded side. The load was then removed, the 
deformations noted, and the load replaced and 
carried up to 195 tons, which was carried for 
three days without failure taking place. The 
maximum deflection at the crown was 1.14 in., and 
at quarter-span on the loaded side, 1.12 in. At 
quarter-span on the unloaded side the deflection 
was .49in. On removing the load the permanent 
set at these three points was, respectively, .62 in., 


experiments, in which five arches, each of 74.5 ft. 
span and a rise of about one-fifth the span, but con- 
structed of different materials, were tested to 
destruction. The work was done in a quarry at 
Puckersdorf, where excellent foundations for the 
abutments, and cheap material for the construction 
of the arches themselves, were available. Each 
arch was 6.65 ft. wide. A platform supported on 
six sets of columns, the feet of which rested directly 
on the extrados of the arch, extended in each case 
from one abutment to the crown, and the testing 
was effected by piling rails on this platform. The 
first experiments were made upon an arch of cut 
stone, and on one of brick. The stone used was a 
fairly hard limestone of excellent quality. The 
voussoirs were 1.97 ft. thick at the crown, and 
3.6 ft. deep at the springings. The mortar used 
was mixed in the proportion of 5 cwt. of Portland 
cement to 35 ft. of clean sand. The brickwork 
arch had precisely similar dimensions to the fore- 
going. The bricks used were machine pressed, 
and were thoroughly wetted before use. The same 
quality of mortar was employed. After the work was 
finished the centres were left in place for some 
weeks. The whole outer surface of the arches was 
‘then rendered with a thin coat of cement, so as 
to detect cracks more readily. The centres were 
then removed, and the work of loading the 
arches proceeded with. The stone arch gave 
way when the load piled on the platform reached 
an amount equivalent to 1.99 tons per foot run, and 
the brick arch when the load reached 1.81 tons per 
footrun. Up to the point of rupture the stone 
arch gave no signs of incipient failure, but in the 
case of the brick arch, cracks declared themselves 
previously, which were apparently caused by the 
failure of the mortar, the bricks themselves being 
intact. After removing the ruins, a third arch of 
similar span and rise was constructed between the 
same abutments, the material being rammed con- 
crete. The thickness of the arch ring was, however, 
uniform, being 2.3 ft. The body of the arch con- 
sisted of 1 part Portland cement, 2 parts broken 
stone, 3 parts gravel, and 3 of sand, but for the 
intrados and extrados a higher quality of concrete 
was used, that for the former consisting of 1 
part Portland cement, } part broken stone, 4 part 
gravel, and 1 part sand, whilst the latter consisted 
of 1 part Portland cement, 1} parts broken stone, 
14 parts gravel, and 2 parts sand. The total quan- 
tity of concrete in the ring was about 50 cubic 
yards. Two months after completion the centres 
were removed, during which time the arch was 
rotected from the sun and frequently watered. 
he testing commenced three weeks after the 
centres had been removed. Failure took place 
under a load equivalent to 2.24 tons per foot run 
on the loaded half of the arch. The next arch 
to be tested was constructed on the Monier system, 
the span and rise being as before, whilst the thick- 
ness of the ring was 1.97 ft. at the springings and 
1.15 ft. at the crown. The concrete used consisted of 
3 parts of river sand to 1 part of slow-setting Portland 
cement. The centres were removed at the end of 
two months, and arrangements made for testing. 
Failure took place under a load equivalent to 3.09 
tons per foot run of the loaded half. Great diffi- 
cutly was found in removing the ruins. The metal 
reinforcement was found intact, having bent, but 
not broken, at the points of failure. 
The final experiments were made upon a steel 
arch of the same rise and span as the four pre- 
ceding ones. This consisted of two steel ribs 
fixed at 5.9 ft. centres and rigidly braced together. 


of ballast, which should be at least 3 ft. thick in 
the case of railway bridges. The safe crushing 
load on such arches may range from one-tenth to 
one-fourth the ultimate resistance of the material. 








NOTES. 
Mecuanics at SourH KENSINGTON. 

WE regret to note that the Science and Art De- 
partment are calling for candidates for the chair of 
Mathematics and Mechanics at the Royal School of 
Mines, South Kensington. We believe we are 
right in stating that no one person is competent to 
teach both these subjects efliciently. The success- 
ful candidate is likely to be either a mathematician 
with little or no knowledge of engineering, or an 
engineer with a knowledge of mathematics limited 
solely'to the practical applications of the science. Of 
the two, the former is probably the more pernicious, 
and unfortunately it is almost certain that one of 
this class will be appointed. If this should be the 
case, it is to be hoped that, at any rate, the gentle- 
man in question will not be responsible for the 
papers set in Steam and Applied Mechanics in the 
May examinations of the Department. The least 
the authorities can do, since they are determined to 
maintain the objectionable connection between 
the two subjects, is, at any rate, to confine the 
mischief done to the college itself, and not 
let the unfortunate students at our evening 
classes suffer. These latter, as matters stand, 
exercise no little self-denial in endeavouring to 
extend their theoretical knowledge by working in 
the evenings, after a hard day in the workshops, 
and it is not too much to ask that the time thus 
gained from their scanty leisure should not be 
wasted by the misdirection of their studies. Un- 
fortunately there is in some quarters a disposition 
to look on such classes less with a regard to the 
benefit of the students, than with a view to 
increasing the emoluments of teachers and exa- 
miners. This state of mind is by no means confined 
to Government officials, for our universities have 
done much bad work in the same direction by 
appointing as extension lecturers young men often 
ignorant of their subjects, simply because they have 
taken a good degree, and there did not happen at 
the moment to be a fellowship open at their college. 


THe Taxarion oF Rartways In Rurat Districts. 

Large corporations, principally railways, are sup- 
posed to be able to stand heavy imposition, and it 
is notorious that land worth little is immensely 
appreciated in value so soon as the prospecting 
engineer looks at it. The philosopher’s stone, 
indeed, seems almost as frequent an accompaniment 
of the surveying engineer as his theodolite or level. 
Usually when a man buys land at fancy prices he 
finds its value declines as soon as the money 1s 
paid. But it is not so with the railway companies. 
Their property maintains its value, at least in the 
eye of the tax collector. There seems to be con- 
solation in this, for at the recent meeting of the 
London and North-Western Railway Company 
the chairman referred quite philanthropically to 
the fact that this excessive rating value was but 
a means of alleviating agricultural distress. Of 
course the existence of the railway enhances the 
value of a parish; but most will be surprised 
to note that in one parish where the land 
occupied by the railway is not a hundredth 
part of the whole — to be exact, .8 per cent. 
—the company pays three-fourths, or 77.6 per 
cent., of the rates. In another case 87.7 per cent. 
of the rates were paid, although the area of the 
land was only 1.5 per cent. of the whole. In 21 
parishes, in which the company paid from 62 per 
cent. to 87.7 per cent. of the rates, the extent of 








.66 in., and .30 in. 
We now come to a still more important series of 
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In 11 agricultural parishes, three of which only had 
stations, the company’s assessment ranged from 82 
to 87 per cent. of the total, and in one instance a 
four days’ appeal had to be fought against an in- 
crease from 71.8to 75 per cent. In 11 other parishes 
without stations the proportion amounted to from 
60 to 77 per cent. ; in 33 parishes (mostly agricul- 
tural) from 50 to 60 per cent. ; in 48 parishes from 
40 to 50 per cent. ; and in 70 parishes from 30 to 
40 per cent. In some cases where there were only 
the up and down lines the ratio was 82 to 87 per 
cent., so that after all the railway companies may 
often relieve the burden of the agriculturist, instead 
of adding to it, as he so often asserts. 


THE ExTRACTION OF GOLD FROM ANTIMONY OREs. 

Antimony ores often contain gold which it is 
very difficult to extract. Sometimes this gold is 
free, and sometimes it is in a double sulphide of 
antimony and gold. The quantity of gold when it 
exists—and it usually does—varies over very wide 
limits, from a barely appreciable amount to as 
much as 84 0z. tothe ton. From the richer ores 
the gold can, of course, be obtained at a cost that 
leaves a satisfactory profit. But hitherto there has 
been no process by which the poor grade stibnite 
or sulphide ores could be satisfactorily worked for 
gold. The reason is that there is a very strong 
affinity between gold and antimony sulphide, and 
that reagents which free the former attack and absorb 
also the latter. Recently a process has been intro- 
duced by Messrs. Holloway and Longridge by 
which advantage is taken of the still stronger 
affinity between metallic antimony and gold 
to break the connection between antimony 
sulphide and gold. The liquated sulphide and 
the metallic antimony are closely and _ re- 
peatedly mixed by mechanical means, until 
the antimony, by its stronger aflinity, aided 
by the mechanical action, has gathered up the 
gold from the sulphide. The antimony has a 
greater density than the sulphide, and will separate 
itself from the latter. The metallic antimony can 
be added direct to the fused sulphide, or a certain 
part of the sulphide can be reduced to metal by 
iron or other reducing agent. From a pamphlet 
on the subject,* we learn that it was found 
that in the case of an ore containing 81.6 oz. 
of gold per ton, a single application of the 
Holloway-Longridge process resulted in lower- 
ing the amount of gold to 4.6 oz. per ton, 
94.4 per cent. being extracted, and the sulphide 
left unimpaired for further treatment by the usual 
methods. In a 31.7-0z. ore 85 per cent. of gold 
was extracted. Four consecutive trials were made 
of an ore containing 2 oz. of gold, 4 dwt. to 5 dwt., 
or 12 per cent., being left behind. It is claimed 
that on a larger scale of working than is possible in 
the laboratory, these results would be largely ex- 
celled. From a poor ore containing only 3 dwt. of 
gold to the ton upwards of 50 per cent. of the gold 
was extracted. Experiment showed that the same 
antimony could be used until it became so rich in 
gold that the cost of its final separation was of no 
importance. Captain Longridge has designed a 
series of furnaces in which the processes of liquating, 
gold extracting, reducing, refining, and starring 
may be conducted continuously. 


South Arrican Diamonp Mininc. 

The directors of De Beers Consolidated Mines, 
Limited—which is one of the most wonderful com- 
panies in the world—have just reported progress 
for 1894-5. It appears that the diamonds raised by 
the company in 1894-5 realised 3,105,958/. The 
current expenses of the 12 months (including 
148,8411. for depreciation of machinery and plant, 
and 226,183/. for interest on debentures and obli- 
gations) were 1,704,813/., leaving a net profit of 
1,401,145). To this should be added 86,2371. for 
dividends on investments and rents, 23,0701. for 
profits resulting from the realisation of certain in- 
vestments, 11,449]. from miscellaneous sources of 
income, and 726,667. brought forward from 1893-4, 
making an aggregate of 2,248,568]. This 2,248,568/. 
was applied as follows: Dividends, 987,239/. (at 
the rate of 25 per cent. per annum) ; obligation 
redemption fund, 28,100/.; reserve, invested in 
consols, 923,784]. ; debenture conversion expenses, 
193,444]. ; and balance carried forward to 1895-6, 
116,001/. The average yield per load of “ blue” for 





* The Holloway-Longridge Process for Extracting Gold 
from Auriferous Antimmy Ores, and the Longridge- 
Holloway System of Smelting Antimony Ores. By Captain 

ongridge. London: E. and F. N. ‘a. ; New 
6d. 


York : Spon and Chamberlain. [Price 1s. 








De Beers and Kimberley last year was 0.85 carat. 
The average value of the diamonds raised was 
25s. 6d. per carat. The average value per load of 
‘* blue” was 21s. 8d. The company subscribed 
75,0001. to the capital of the Indwe Railway Col- 
lieries and Land Company (Limited) ; the railway 
is now almost completed. The quantity of ‘‘ blue” 
and lumps on the company’s floors at the close of 
June, 1895, was 3,360,256 loads; the directors 
being desirous of reducing this item as far as pos- 


sible, took the stock into the accounts for 1894-5 |h 


at 1s. Gd. per load, as compared with 2s, 6d. per 
load in 1893-4; the 1s. 6d. per load was consider- 
ably less than the cost of placing it on the floors. 
During 1894-5 an increased price was obtained for 
the diamonds produced, and the directors antici- 
pate that present rates will be fully maintained if 
the output is carefully regulated. It will be seen 
that the reserve invested in consols is about equal 
to a year’s dividends in advance, at the present 
rate of distribution. It is, indeed, more than equal, 
as the consols, in which the fund is invested, have 
appreciably increased in value since their purchase. 
One good feature in the company’s accounts for 
1894-5 was the conversion of 3,202,270/. 5% per 
cent. debentures into a corresponding amount of 
5 per cent. debentures, an annual saving of interest 
of 32,0231. being thus secured. It is less satisfac- 
tory, however, to observe that the conversion in- 
volved a cost: of 193,444/.; as the whole conversion 
expenses were, however, charged off in 1894-5, 
the accounts of future years will after all be bene- 
fited by the saving realised. It will be observed 
that diamonds were sold in 1894-5 to the value of 
3,105,957/. The corresponding sales for 1893-4 
did not exceed 2,820,1721., so that the company’s 
revenue showed an*increase of 285,785/. in 1894-5. 
The company has disposed of its total output until 
the close of 1896, a diamond syndicate having pur- 
chased its extraction from July 1, 1895, to De- 
cember 31, 1896, for 5,400,000/. This is equivalent 
to a sale at the rate of 3,600,000/. per annum, or an 
increase of nearly 500,000). as compared with 
1894-5. 


CRYSTALLINE FRACTURES OF MILD STEEL. 


During late years considerable light has been 
thrown onthe subject of the so-called mysterious 
failures of steel, but though it is now possible to so 
regulate workshop practice as to insure success in 
the working of steel, this knowledge is purely em- 
pirical, and there are still many points requiring 
elucidation. Most of these mysterious fractures of 
mild steel plates and bars are remarkable for the 
total absence of any sign of ductility along the line 
of the failure, and are usually, and probably rightly, 
attributed to a local hardening of the material. 
The fracture, however, seems to extend, maintain- 
ing the same characteristics, into parts of the 
plate the ductility of which is shown by labora- 
tory tests to be excellent, yet, nevertheless, the 
broken section is still of the crystalline type. 
It is sometimes said that the hard rigid portion 
of the metal takes an unfair share of the 
load, but this can only be the case outside the 
elastic limit, as the modulus of elasticity is not 
appreciably altered by hardening, and hence, up to 
the elastic limit of the softer metal, the two should 
work together perfectly. Incertain cases the same 
method of treatment which gave rise to the local 


hardening may also have started cracks, as when | © 


thick steel plates are subjected to punching ; but 
why these cracks spread as they do into softer parts 
of the metal is not altogether clear. Of course, if 
the metal were perfectly elastic, theory shows us that 
the stress at the bottom of the crack must be 
infinite ; but once the elastic limit is exceeded, the 
metal at the bottom of the crack stretches and 
relieves itself, as is clearly proved by some experi- 
ments made by Sir B. Baker with specimens in 
which edge cracks had been purposely made. The 
breaking stress per square inch of these plates was 
only reduced some 33 per cent. Similar experiments 
made in india-rubber showed reductions of 60 to 70 
per cent. in the strength. It has, however, to be 
remarked that, in practice, cracks often prove much 
more serious than the above experiments might be 
taken toimply. It is possible that this is due to 
the fact that the plates in question were tested 
under a quiet load. Merely exceeding one elastic 
limit of steel is known not to injure it mate- 
rially, if at all, but if the stress exceeds in 
turn both elastic limits, the metal will soon give 
way. It is quite conceivable that comparatively 
small variations in the total load on a bar may 





cause the elastic range of the metal at the bottom 
of the crack to be exceeded, and hence, though 
such a bar might not appear seriously injured when 
tested statically, it might soon fail under a varying 
load. The peculiar crystalline fracture obtained in 
such cases may possibly be connected with the 
well-known phenomenon of superfusion. Thus, if 
crystals are once formed in the metal, they tend to 
cause the neighbouring molecules also to assume a 
similar crystalline form. Whilst the metal is rigid, 
owever, no action of this kind can take place. 
But if from any cause the metal in contact with 
the crystals is strained beyond the elastic limit and 
enters the plastic state, it is conceivable that the 
existing crystals may be able to succeed in chang- 
ing some of their neighbours into the crystalline 
form. A second repetition of the plastic stage 
would then cause an extension of the crystallisa- 
tion, which would thus finally extend rigkt across 
the most severely strained section. Molecules of 
metal lying either side of this section would not be 
liable to change, as they would not enter the plastic 
stage, and thus tests made on specimens taken 
along the line of fracture should show no loss of 
ductility. 





ROYAL METEOROLOGICAL SOCIETY. 

Tue monthly meeting of this Society was held on Wed- 
nesday evening, the 19th inst., at the Institution of Civil 
Engineers, Westminster, Mr. Edward Mawley, F.R.H.S., 
President, in the chair. 

The report on the phenological observations for 1895 
was presented by Mr. Mawley, in which it was shown 
that, owing to the great frost at the beginning of the year, 
all the first spring flowers made their appearance very 
late; and it’ was nob until the middle of June that 
plants began to come into blossom in advance of their 
usual time. During July the dates recorded were, as a 
rule, exceptionally early. The yield of all the farm crops, 
except potatoes, was exceedingly poor. Pears and plums 
yielded badly, but there was a splendid crop of apples, 
and also of all the small fruits. As regards vegetation 
generally, seldom has a year ended under conditions as 
favourable for the one succeeding it. 

r. R. H. Scott, F.R.8., read a paper on “‘ The Recent 
Unusually High Barometer Readings in the British Isles,” 
in which he stated that the daily weather chart for 6 p.m. 
on January 8 was the first in these islands that ever 
showed 3lin. The station was Stornoway, and by the next 
morning all over the northern portions of Great Britain 
and Ireland the barometers were above 3lin. The highest 
reading of all was 31.119 in., photographically recorded at 
Glasgow at 9 a.m. on the 9th. The barometric pressure 
then gave way, and the region of highest readings moved 
southwards along our west coast, and finally'left the south 
of Ireland on the 15th. Weather throughout this period 
was mild, an unusual thing with a very high barometer. 
At the end of the month a second anticyclone spread over 
the country, when the barometer rose to 30.96 in. at Cork. 
Reference was made to previous excessively high baro- 
meter readings in England and in Siberia, and it was 
stated that a reading of 31.62in. at Barnaoul, in Siberia, 
in 1877, was probably the highest ever observed. 

Mr. R. Inwards, F.R.A.S., read a paper on “* Zurner’s 
Representations of Lightning,” which |.9 considered to be 
true to nature, and demonstrated the same by placing an 
actual example of Turner’s work side by side with a photo- 
graph of a real flash of lightning. 





ELECTRIC STREET RAILWAYS AT 
MONTREAL, 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, doco mgd 18, Sir Benjamin 
Baker, K.C.M.G., the President, in the chair, the paper 
read was on “The Electric Street Railway System of 
ee Canada,” by Mr. G. C. Cuningham, M, Inst. 


The author traced the rapid development in Canada 
and the United States of the application of electricity to 
street railways. In the United States in 1888 there 
were about 20 electrical roads in operation, having a total 
of 80 miles of track, and working 90 motor-cars, while 
there were now 10,363 miles of track, on which were 
operated over 40,000 motor cars. While this had been 
the progress in the United States, Canada had not been 
slow to adopt a system that was manifestly so convenient 
for the public. Montreal, Toronto, Hamilton, Ottawa, 
Winnipeg, Brantford, Niagara Falls, and other places 
had their electric systems either complete or in process 
of construction. mostall the lines were constructed on 
the overhead trolley-wire system. 

In Montreal the electric street railways comprised 74 
miles of single line, laid on 414 miles of streets. A daily 
service of 140 motor ears and about 50 trail cars was now 
running. The gradients were in many cases very severe. 
On the streets running at right angles to the St. Law- 
rence River there was a continuous rise in most instances, 
and short sections had gradients of 1 in 10, and even 1 in 
8. These gradients were a severe test for the motor cars, 
but they were overcome successfully, and caused little 
difficulty. ag; : 

The ordinary rail adopted was 6, in. in height, and 
weighed 72 lb. per yard. The rails were laid on a foun- 
dation of concrete, or imbedded in it, according as block 
pavement or asphalte was used for the roads. The rails 
were constructed in complete electrical continuity, and 
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where they passed the power station they were directly 
connected by copper wiring to the generators. Bond 
wires were riveted into the web at each joint. To still 
further improve the return circuit, track return wires of 
the same size, 0.460 in. in diameter, as the line feeders, 
were riveted into the web at various points and carried 
back to the generators directly by overhead insulated 
copper wires. At first earth returns had been used, the 
rails being connected by copper wire to cast-iron car 
wheels buried between 7 ft. and 8 ft. in the soil ; but con- 
siderable electrolytic action was found to be set up be- 
tween the earth and gas or water pipes. It was deter- 
mined not to use the ground for this purpose, and to con- 
struct a complete metallic return. 

The trolley wire used throughout the system was of 
bare copper, 0.365 in. in diameter, carrying a safe current 
of about 440 amperes. It was suspended from poles be- 
tween 110 ft. and 120 ft. apart at the curb line on either 
side of the street, at a height of between 18 ft. and 20 ft. 
over the centre of each track. In some instances the 
trolley wire was carried by a central line of posts placed 
bebween the double tracks. The current had been at first 
supplied to the trolley wires connected in one continuous 
system ; but this was now divided into various indepen- 
dent sections, so that trouble on any one was felt there 
only, and did not affect the others. Each section was 
fed directly from the power station by feed wires, and 
had its own system of return wires. The feed wire and 
return wire mostly used was 0 460 in. in diameter, but 
within a ? mile radius of the power station heavier insu- 
lated cables were inserted, about 1 in. in diameter, carry- 
ing a safe current of about 600 amperes. ‘I'en such wires 
led from the power station, and 10 others of same size 
acted as return wires, allowing for a total output from the 
power station of 6000 amperes. The difference of poten- 
tial maintained at the generators was 550 volts. ; 

The boiler-house and engine-room were placed fairly 
centrally to the system, and near to the Lachine Canal, 
whence water was obtained for condensing purposes, and 
to the coal wharves. There were 15 Lancashire boilers, 
each 28 ft. long by 7 ft. in diameter, with double furnaces, 
Taey developed each 300 horse-power, and carried a 
working pressure of 125 lb. per square inch. The gases 
from the furnaces, after passing through the boiler flues, 
returned under the boilers and along their sides to the 
main flue. They then passed, at a temperature of be- 
tween 439 deg. Fahr. and 480 deg. Fahr. into Green 
economisers placed on each side of the chimney, which 
heated the feed water to about 260 deg. Fahr. The 
temperature of the gases entering the chimney was be- 
tween 225 deg. Fahr. and 250 deg. Fahr. The feed water 
was obtained from the condensing water, and entered the 
economisers at an average temperature of 90 deg. Fahr. 
The fuel used was bituminous coal from the Cape Breton 
mines, of an evaporative power of 64 lb, of water per 
pound of coal. 


| most northerly electric tramway in Europe. In several 


other Scandinavian towns there is a great inclination to 
adopt electric traction, but in several places the autho- 
rities are very much against the overhead wire arrange- 
ment. 


At the meeting of the Leeds Association of Engineers, 
held on January 30, a paper on ‘‘ A Ship Canal for Leeds” 
was read by Mr. R. Haste Carr. It was suggested that 
the canal in question should follow the course of the Aire 
to the estuary of the Humber, which it was stated would 
— extensive regulation works to be rendered service- 
ny ; for the purpose. The total fall was said to be only 

t. 


Writing to the Times, Lord Blythswood states that in 
some experiments independently undertaken before the 
publication of Rintgen’s results, he had succeeded in pro- 
ducing the so-called X rays without the use of a vacuum 
tube. In fact, he obtained them in air between the poles of 
a powerful Wimshurst influence machine. He finds blue 
glass is more opaque to these rays than either yellow or 
red, and hence he concludes that, whatever they are, they 
are not ultra-violet rays. 


Information has been received by the Department of 


Science and Art, through the Foreign Office, from the | 7 


Austro-Hungarian Ambassador at the Court of St. 
James’s, announcing that a national exhibition, under the 
patronage of His Imperial and Royal Apostolic Majesty, 
will be held at Budapest this year, which will be coinci- 
dent with the thousandth anniversary of Hungary. The 
exhibition will be opened on May 2 next, and will be of 
considerable interest to foreign countries. 


The London County Council have decided not to per- 
mit the erection of overhead wires for tramway traction 
within the County of London, and will accordingly oppose 
all Bills seeking powers to erect such wires. This decision 
will be regretted by most reasonable and well-informed 
men, as thereare many districts in London where thesystem 
might prove exceedingly convenient, and which, it may 
be added, could not be disfigured by the lines even were 





they as ugly as their bitterest opponents contend. More- 
over, @ public body which has advocated the extension of 
tramlines on to the Embankment, has forfeited its right to 
be critical in such matters. 

The torpedo-boat destroyers, as a class, seem to be 
haunted by ill-luck, the latest to suffer in this way being 
the Daring, which was run into by the Calais packet 





Breeze on Monday night. The damage done was consider- 
able, but the inflow of water was checked by means of a 


| collision mat, and in the morning she was able to proceed 


| 
| 
| 


| 
| 
| 


to Portsmouth, doing most of the distance at a speed of 
18 knots per hour. A second mishap then occurred, as 
the crosshead bolt of the starboard engine broke, causing 
a cylinder fracture and stopping the engine. The boat 
accordingly had to proceed under one engine only. An 


The engine and dynamo room was 235 ft. long by | examination in the Dockyard shows that about three 


89 ft. wide. There were six horizontal cross-com- 
pound condensing engines developing 600 horse-power 
each, with a boiler pressure of 125 lb. per square 
inch. The cylinders were 24 in. and 48 in. in diameter, 


and steam jacketed, with Corliss valves. The diameter of | Paris Académie des Sciences. 


| 
| 


weeks will be required for the repairs. 


A new form of electric pendulum movement is described 
in a recent communication of M. G. Lippmann to the 
In this apparatus the 


driving wheel was 22 ft., its peripheral velocity at 70 re- | oscillations of the pendulum are used to place a condenser 


volutions per minute being nearly 4900 ft. wd minute. 
The total weight of each engine was 85 tons. The engines 
were placed in a row next to the boiler-house, 26 ft. from 
centre to centre, on foundations of cement concrete and 
brick in cement. Each of the first three engines drove 
four Edison generators, developing 200 kilowatts apiece. 
The driving wheels were double-crowned, and carried two 
pairs of belts, driving 41-in. pulleys, fixed on the armature 
shaft of the generator. The three remaining engines 
drove each a pair of multipolar generators by one 52-in. 
belt on one pulley, 48 in. in diameter. The two gene- 
rators were mounted on the same bedplate, with the 
pulley between them. The armature shaft and the pulley 
shaft were in alignment, and were connected by two 
friction clutches. By this means the generators could 
be driven together or ——— The generators were 
supported on a continuons length of foundation wall built 
in brick and cement, and sufficiently massive to be free 
from vibration. 

The rolling stock equipment in the summer amounted 
to 163 motor cars ; in winter it was 145 closed cars with 
double motors, and 14 snow sweepers with triple motors. 
There were besides 53 open trail cars and 60 closed trail 
cars belonging to the former horse system. 

The motors developed 25 horse-power or 30 horse-power 
each, and were all of the single reduction type, the ratio 
of the pinion to the gear wheel being generally about 4 to 

The average speed of the cars was about 74 miles per 
hour. Electric snow sweepers, 18 ft. long, carried on two 
pairs of 33-in. wheels, were used. To each axle was 
geared a 30 horse-power motor, a third motor being placed 
in the car to drive the rotatory brooms, 

The cost of working for July, 1895, was almost exactly 
2d. per car-mile, and that of the power was less than 4d. 
per car-mile. For the year ending September, 1895, the 
cost was 54d. per car-mile, the average cost of power 
being slightly under jd. per car-mile. 

In an appendix particulars were given as to the 
amount of coal consumed and electrical energy developed 
at the William-street power station, with details of the 
operation of the system during tbe past four years. 








MISCELLANEA. 

Mr. Josrrn GARLAND, F.C.S., has been elected Presi- 

dent of the Institution of Mining and Metallurgy, 

London, in succession to Mr. J. H. Collins, who retires 
from that office in March next. 


| reversed at each oscillation. 


| the pendulum, and t 





obtained by 
| mechanica. 


in circuit with a battery, the direction of the charge being 
The successive charges and 
discharges of the condenser traverse bobbins, inside of 
which is a horizontal magnetised bar forming the bob to 
the pendulum. Abt each charge and discharge of the con- 
denser there is an — of very short duration given to 

is impulse is constant in amount, 
since it is dependent only on the electromotive force of 
the battery and on the capacity of the condenser. Very 
perfect synchronisation is, therefore, obtained. 


The Orleans Railway Company, which has hitherto had 
no train running ata greater mean speed than 40 miles an 
hour, is about to shorten by 50 minutes the journey between 
Paris and Bordeaux, and by a full hour that between Paris 
and Toulouse. At the present time the day express be- 
tween Paris and Bordeaux is 8? hours, and, as the distance 
is 359 miles, the speed is not quite 40 miles an hour, 
whereas the day express from Paris to Calais travels 185 
miles in 3? hours, or 49 miles an hour, and the express 
trains (day and night) from Paris to Marseilles, 536 miles, 
in 13 hours, or 41 miles an hour. With the journey from 
Paris to Bordeaux reduced to eight hours, the speed will 
be 45 miles an hour, so that the Nord Company will be 
first, the Orleans second, and the Paris-Lyon Méditer- 
rané3 third in regard to the speed of their fastest trains. 


The Canadian International Exposition, to be officially 
known as the British Empire Exposition and Interna- 
tional Display of All Nations, which is to be inaugurated 
at Montreal on the Queen’s birthday, May 24, and will 
be kept open until October 12, is the first venture of the 
Dominion in the field of world’s fairs. The exposition 
grounds, covering about 60 acres, are situated at the base 
of Mount Royal, and are described as abounding in fine 
natural scenery. The buildings will include structures 
devoted to machinery, manufactures and liberal arts, 
agricultural and horticultural industries, and other de- 
partments. While intended to be largely representative 
of Canadian industry and enterprise, the exposition is 
designed to embrace the products, resources, and industries 


| of all countries. 


It is well known that in a Crookes tube an extremely 
high vacuum is necessary, which orjginally could only be 
means ofa mercury pump. With the ‘‘Geryk” 
pump introduced by the Pulsometer Engi- 


| neering Company, Limited, of the Thames Iron Works, 


London, exceedingly high vacua can be obtained, although 
the pump is oil sealed. Tubes exhausted with this 


An electric railway is projected in Gefle, Sweden, inthe! pump give the Réntgen = in a very satisfactory way, 


principal streets of the town. This will probably be the and we have seen an exce 


ent shadow photograph of a 


box of drawing instruments taken with the rays from a 
tube thus exhausted and passed through the bottom of 
the box. Each instrument shows out clearly and dis- 
tinctly, and the metal hinges and lock of the box are 
algo plainly visible. The pump has either two or three 
cylinders working in series with each other, and is made 
both for hand and power. That used for exhausting the 
tube with which the photograph mentioned above has been 
taken, has two cylinders, 2 in. in diameter, the 
valves being mechanically moved. 


The inadequate accommodation for the storage of tor- 
pedoes at Keyham, together with the rapidly increasing 
torpedo armament of the Devonport Reserve, has led the 
Admiralty to make arrangements for the constant inspec- 
tion of the Whitehead torpedoes, to insure that their 
costly and delicate mechanism is maintained in a state of 
efficiency. All the ships in the Fleet Reserve at Devon- 
port are in future to keep their torpedoes on board, and a 
leading stoker will be attached to each ship, in addition to 
the ordinary crew, for the purpose of looking after the 
torpedo armament. A staff known as the torpedo party, 
consisting of four engine-room artificers and four stokers, 
will be borne on the books of the Vivid for the purpose 
of making periodical examinations of the torpedoes in the 
‘leet Reserve ships, with a view to making the new 
system as perfect as possible. The Admiralty have ap- 
pointed a committee of officers to prepare and issue to the 
various fleet reserves a series of instructions for the care 
and maintenance of torpedces on board ship, the object 
being to obtain as high a state of efficiency with the tor- 
— as if they were kept in a specially-constructed store. 

he committee — for this purpose will consist of 
the captain of the Portsmouth Fleet Reserve (president), 
the captain of the Vernon, torpedo school ship, and the 
chief inspector of machinery at Portsmouth. 


Major Cardew’s official report on the death of John 
Pugh, a mechanic employed in the electrical depart- 
ment of the Corporation of Cheltenham, has now 
been issued. It appears that the fatal accident 
occurred whilst the workman in question was at work 
in a transformer chamber, which, as it happened, 
contained an extra number of high-tension switches. 
He was engaged in erecting a low-pressure switch- 
board, and when killed was boring a hole with a 
gimlet in a wooden batten only 4 in. from the high- 
pressure switches charged to 2000 volts. Apparently he 
inadvertently came into contact with these, and was 
immediately killed. Major Cardew remarks that though 
ib was possible to have done the work without touching 
these switches, the greatest care in every movement 
would have been necessary. Rubber gloves were, it is 
true, provided, but the use of them would have hampered 
the man in his work. There was also a rubber mat on 
which he could have stood, but this had been moved 
away. In conclusion Major Cardew attributes the 
accident to an error of judgment on the part of 
the authorities, who should have allowed the work 
to wait till their usual weekly stoppage of twohours. He 
further suggests that the floors of transformer stations 
should be made of insulating material, whick could, of 
course, be done very cheaply. A fender should, he adds, be 
also placed in front of the high tension switches, whilst in 
most of these a large amount of highly charged metal is 
exposed, which might easily be covered in. 


The Civil and Mechanical Engineers’ Society on Satur- 
day last, February 15, visited the power station of the 
London Tramway Company’s Brixton-hill and Streat- 
ham new cable tramway, and the pumping station of 
the Lambeth Water Works Company on Brixton-hill. 
At the first of these places members were taken over the 
works by the resident engineer, Mr, Downie, and were 
shown the pair of 600 horse-power engines and the driv- 
ing gear for working the cables; this gear consisted of, 
among other things, a 30-ft. diameter grooved pulley 
driven by hempen ropes. The various arrangements for 
taking up the elack of the cable due to expansion and con- 
traction (caused by the varying temperatures of the air, 
and by the stretching which takes place in the case of 
new cables), together with the various guides, and 
gripping apparatus for the cars, and the method 
of braking both the motor cars and paesenger cars, 
were seen by, and fully explained to, the membere. 
The method of splicing, and the general construc- 
tion of the cables, and the life of them was clear] 
set before those that were present. At the Lambet 
pumping station various types of engines were exhibited 
to the party and carefully explained to it by the resident 
engineer of the station. The pumps and pumping engines 
varied considerably in type, some being of the Worthing- 
ton and others of various forms of the beam type of pump- 
ing engine. The visit was also interesting from the 
number of types of boilers, firebars, and other details in 
connection therewith that were seen. 





CoaL IN THE East MrIpLaANnps.—It is proposed to 
commence coal-mining in North Nottinghamshire. The 
villages of Walesby, Bothameall, and Bevercotes, which 
are at present of an entirely rural character, will be 
materially affected by the works which are contemplated ; 
and it is further thought that Tuxford and Ollerton will 
become considerable centres of population. It is already 
in contemplation to establish markets at Tuxford. The 
first sod © J a new colliery, which is about to be opened, 
will be cut by the Duchess of Newcastle in the course of 
April. All this activity is the outcome of the construc- 
tion of the Lancashire, Derbyshire, and East Coast 
Railway, which is expected to open up several important 
coal districts, while it will also facilitate the delivery of 





coal when raised and made available for consumption, 
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COAL PREMIUMS. 
To THE EpiTos OF ENGINEERING. 

S1r,—I and my mates have read Mr. Stretton’s letter 
on coal premiums, and can fully agree with all he says 
over it, 

We doubt very much if it is any benefit at all to any 
one ; it certainly is no benefit to the drivers, as by the 
way it is distributed to them an honest man has not much 
chance of getting any.. For instance, Driver A has 
Driver B’s engine a trip, and Driver B has a good stock 
of coal on his tender. Driver A will, perhaps, do the trip 
with 10 cwb. of coal less than Driver B can; but let the 
Driver A have the same engine on the same job, with no 
coal on the tender, and then he will want a lot more to 
do the same trip with. Does the best man always get it? 
I say not in many cases, as the conditions we have to work 
under make it impossible for it to be dealt out fairly to 
all. For instance, look at the difference in the quality 
of coal, the weather, the pulling and loading of trains, 
and scores of other things that we have to contend against. 

If one man always has the best Welsh coal, and another 
has some Yorkshire or Staffordshire, it is evident that the 
man with the best Welsh coal will show the best working 
results on his working sheet. 

Tfor one should be glad to see coal premiums abolished 
a'together, as they are only a source of getting some men 
into trouble, as I remember some years ago a driver and 
fireman getting discharged over picking some coal up at 
some coal sidings as had fallen off the wagons during 
shunting operations. 

The foreman reported them picking coal up and putting 
iton their engine. Now this is what I want your readers to 
understand. The company give the men coal premium 
money; they are anxious to get some of it ; the com- 
pany get the benefit of the coal picked up; result, driver 
and fireman discharged. That is only one solitary case. 
I could give a lot of cases where men have been fined for 
tampering with coal sheets, and making incorrect entries 
on their working sheets. 

heard some time ago of a locomotive foreman having 
a driver in his office. He said that he had been burning 
too much coal, and when he told him that his engine was 
run down and wanted shopping badly, he said, *‘ That has 
nothing to do with it,” as Driver So-and-so on the same 
line had done the same jobs with a lot of coal less than he 
had, but he did not teli him that Driver So-and-so just 
had his engine out of the shops, and it had been rebuilt, 
got a new boiler and a new pair of cylinders, in fact, as 
good as a new engine. 

I do not hesitate to say that if the companies were to 
give to the men who kept the best time, kept their engines 
with the least repairs and the least casualties, there is 
many a man who is at the top of the sheet now, would be at 
the bottom then, as there has been many an hour put 
down to engines running as has never been honestly lost 
over the coal. 

I say that it is all our duties to burn the coal as econo- 
mically as we can, as it is a rather expensive item with 
some companies, and we must not forget that it all wants 
paying for. But I am sure thut keeping time is more 
important to the companies and the public than coal, and 
I doubt very much in my own mind whether that is the 
sole object the coal money is given for. 

I hope that some one more able than myself will kindly 
give us their views on the above important subject. 

Thanking Mr, Stretton for his valuable letter on the 
above subject, 


February 18, 1896, 


‘Iam, yours truly, 
A Turrty YEARS’ DRIVER, 





ELECTRICAL ENGINEERS AND NATIONAL 
DEFENCE. 
To THE Eprror oF ENGINEERING. 

S1r,—The articles which have appeared in your paper 
lately about the employment of electrical engineers for 
national defence are most interesting, for they discuss a 
subject the importance of which cannot be overestimated 
in these days of scientific warfare. 

When you say that the greatest service they could 
render would be to spend some of their leisure hours in 
designing electrical appliances for defence, you are un- 
questionably right, but though some people are patriotic 
enough to spend much of their spare time drilling and 
learning military manceuvres to be useful to their country, 
it can hardly be expected that they will grind away after 
hours at work that is no change, and in no sense a re- 
creation to them, as os 
= that you really intende 

0 it. 

The question of the technical branches of the Army has 
been brought to the front a good deal lately, especially in 
India, and it has been suggested that to militarise civilians 
whose specialities are required would be better than the 
present system of specialising some military men. 

The idea has certainly its points, for whilst there is no 
reason why the militarised civilians should not bo as 
good soldiers as the demilitarised Army men, the former 
would unquestionably be better specialists. 

The thing would be therefore to organise what would 
be best described as a Militia staff, of electrical, railway, 
and other engineers who would be trained in military 
discipline and be liable in war to serve wherever their 
specialities were required, and in peace to form com- 
mittees to design and inspect all works of their com- 
petence, taking the place of the specialised military 
engineer, and being probably far less expensive to educate 
and organise. 

a would be paid for the days they were employed 
on military duty and on instruction in military schools, 
which would probably be some few months on joining, 
and an average of a week or twoa year. It would mark 


to suggest that they would 


might be, so I do not sup-| 


| &@ new departure in military organisation, so would re- 
quire some strong man to take it up, if it is to be brought 
in, but —. our new Commander-in-Chief might ap- 
prove of the plan as a way of educating the public mind 
to the idea of general military service and conscription. 


Tam, Sir, yours, &c., 
February 18, 1896, Works, 





ENGLISH AND AMERICAN RAILWAY 
SPEED. 
To THE Eprror or ENGINEERING. 

Srr,—The race to Aberdeen has resulted, as you pre- 
dicted, in a permanent improvement of the Scotch train 
services. It has also had another interesting result. The 
Empire State Express of the New York Central and 
Hudson River Railway has been accelerated, in order 
that it may still maintain the proud position of the 
fastest train in the world. This position it does un- 
questionably hold, though not by a large margin, as the 
following comparison of its running with that of the 
fastest English train shows: 


Empire State Express. 


Distance. Speed. 
— New York (dep.) 8.30 a.m. : 53.6 
143. Albany (arr.) .. IL : 

s»  (dep.).. 28 ., } 5B. 
237? Utica . 12.55 ,, ) 
2903 Syracuse (arr.).. 1.58 ,, Fi 60.3 
” dep.) 2.1 ” 57.5 
371 Rochester 3.25 4, 
440 Buffalo (arr.) } 51.7 


4.45 4, 


Speed, including stops 53.3 
™ ——- +“ oe a aS ae 54.2 
N.B.—Corresponding east-bound train much slower, 48.9 miles 
per hour. 
East Coast Night Scotch Express.* 
Distance. Speed. 
— King’s Cross(dep.) .. 11.30p.m. \ 54 5 
1053 Grantham (aen oe ws 1 « J i 
2 ep.) oe ee 1.80 4, 
188 York (arr.) 2.58 ,, } 56.4 
»» (GOD)... BS 45 } 52.6 
2683 Newcastle oman 4.35 ,, o 
” (dep. 4.40 4, . 
393 Edinburgh (arr.) ts . } 535 
Speed, including stops . 52.4 


» excluding ,, ‘ oe <a ea 54.1 

* It should be noted that the 8 p.m. from King’s Cross is also 
timed to reach Edinburgh in 7} hours. 

But while readily granting the New York Central the 

pride of place, so far as the absolutely fastest train is con- 
cerned, it cannot be admitted for one moment that it is 
at all equal to the best English lines in the high average 
speed of its train service. In fact, a careful study of 
its time-tables shows that it gets far more credit 
for fast running than it deserves. The Empire State 
Expresses stand out like oases in the midst of a desert of 
mediocre speed. The reputation of the line for fast run- 
ning depends entirely on these two show trains. Omit 
them, and we have no very high speed at all, though we 
do get some wonderful feats in the way of hauling heavy 
loads at moderate speeds. This criticism applies to 
American train services generally. In spite of phenomenal 
runs by special trains on exceptional occasions, the 
average speed, even on the first-class eastern lines, is still 
considerably below what we find in Great Britain. 
For the purposes of comparison I append particulars 
of the train service of the New York Central between 
New York and Buffalo, and of that of the London and 
North-Western between London and Carlisle. No 
English railway has a main line of 440 miles, but the 
North-Western main line is one of the longest controlled 
by a single company, and between Crewe and Carlisle its 
gradients are much more severe than anything between 
New York and Buffalo. 


New York—Buffalo, 440 Miles. 


From New York. From Buffalo, 
Train. i, M. Speed | Train, H. M, Speed 
No. 1. 8.30 a.m. 8 15 53.8 |No.1. 7.24a.m. 10 36 41.5 
os a. SP? ve 10 45 40.9 oo 2 BO os 10 380 41.9 
» 3 10pm. 10 40 412 , 3 10 pm 9 0 489 
4. 4.30 ,, 10 40 41.2 4. 11.40 ,, 10 55 40.3 


“And three fast trains at 35-40 
miles per hour. 


” 2 
And two fast trains at 35-40 
miles per hour. 
Average speed of the four Average speed of the four 
expresses, 43.6, expresses, 42.9, 


London —Carlisle, 2994 Miles, 


Down. Up. 

Train. i. M. Speed ; Train. i. M. Speed 
o. 1. 10.0 a.m 6 25 466 No.1.12.5 am. 7 15 41.3 
» 2 20pm. 6 16 47.7 |, 2 15 , 6 25 466 
Se PESO: 55 6 10 46 |, & LO, 6 0 40 
SRO, 7 25 40.7 ,, 4.1223p.m. 6 22 47.0 
cB MOO 5 7 $8. 400 |... 5 ASOO., 20 47.2 
gs 150; 5 50 513 ,, 6 422 ,, 6 23 469 

oot S4l ,, 7 #9 41.8 


Oe: Se. ee : 
And one fast train at 35-40 
miles per hour. 
Average speed of eight 
expresses, 44,5, 


* Travels via Northampton ; distance, 301} miles. 
Yours truly, 
CHARLES Boorn, Jun. 
14, Castle-street, Liverpool, February 12, 1896, 


And three fast trains at 35-40 
miles per hour, 
Average speed of six expresses, 
45.4. 





BURGLAR-PROOF SAFES. 
To THE EpritoR oF ENGINEERING. 

Srr,—The Commission to which you refer in your 
article on the above subject, published in your issue of 
the 14th inst., was appointed by the Secretary of the 
United States Treasury, ‘‘ to report on the best method of 





safe and vault construction, with a view of renewing or 





improving the vault facilities of the Treasury Depart- 
ment,” 

This Commission did report, but the account which 
your article gives of their proceedings and of their report 
is absolutely untrue in almost every essential particular, 
and is very unjust to the Commissioners, whose report is 
well-considered, practical, and valuable; not either a 
senseless tirade against the leading American safe-makers, 
or a silly puff of the Corliss safe. 

I attach to this letter a statement made by the chair- 
man of the Commission (Professor R. H. Thurston), 
after reading which your readers will not be surprised to 


hear : 

1. That no tests or experiments were ever made by a 
Commission of the United States Government. 

2. Thad they did not ‘‘sweepingly condemn all the 
standard types.” : ‘ 

On the contrary, they reported in favour of making en- 
tirely new vaults, not of the Corliss, but of the usual 


type. 

4% That they did not report that in the Corliss safe “‘ at 
least safety could be found and the most skilful burglar 
hopelessly baffled.” ; : 

They did report that they considered it ‘one of the 
practicable and valuable devices for the protection of 
securities.” . 

Iam not concerned to defend American safe-makers, in 
fact, my opinion of their work is possibly as unfavourable 
to them as that of Mr. Corliss, but if they are to be con- 
demned let it be on fair and just grounds, not by means 
of untrue statements and the garbling of official reports. 

On another occasion I hope to leave these very dis- 
agreeable matters and to discuss practical matters referred 
to in this report, and especially that very remarkable 
example of misdirected ingenuity which you describe 
and iNustrate—the Corliss safe. 

Abt present I will only say that it ought to be the busi- 
ness of the designer and constructor not to ignore, but to 
recognise, the essential conditions under which his work 
is to be used, and not to shirk, but to overcome, the diffi- 
culties which these conditions impose upon him. Mr. 
Corliss has preferred the former, and I the latter, 
course. 

If he comes to this country to introduce his aafes, I shail 
probably be able toconvince him that good design, good 
workmanship, and good material will make a real safe, 
whether it be square or round, wrought or cast, and 
that a safe can be square and burglar-proof. 

Yours faithfully, 
Samugt Cuatwoop, M.I. Mech, FE. 

Bolton, February 17, 1896. 


[Cory.] 
Director’s Rooms, Sibley College, Cornell University, 
Ithaca, N.Y., June 5, 1894. 
Schools of Mechanical Engineering 
and of the Mechanics Arts. 

Sir,—I have yours of the 28th ult. and accompanying docu- 
ments, No tests were ever made by a Commission of the United 
States Government to determine the best methods of making 
secure the safes and vaults of the Treasury. The Commission 
inspected the department vaults at Washington and in New York, 
and looked into the construction of the best-known makes, espe- 
cially of vaults, about New York, &. They received all the 
evidence which any of the makers chose to give that might throw 
any light on the subject, and reported in favour of making 
entirely new vaults in the Treasury Department of the usual type, 
but with heavier and better construction than is customary in 
even the large safe — establishments. They also advised 
making a trial of the less well-known and well-tried construc- 
tions, between which and the standard makes such war is now 
being waged. 

Professor Munroe was the Professor of Chemistry at the United 
States Torpedo Station at Newport, R.I., but was employed on the 
work which he reports by the Corliss Safe Company, not by the 
Commission. He is a distinguished chemist, and, in my opinion, 
a very reliable man, and the best authority on explosives from the 
scientific side in America ; but his reports are those of an employé 
to hisemployer. I should myself, knowing the man and all about 
him, take them at their face value ; but they are subject to dis- 
count by those who do not know him. I think the same of those 
of Lieutenant Rodman, then of the U.S. Ordnance, and a very 
capable officer ; but I never saw him except in connection with 
his work for the Corliss Company. It was a private —- 
with him, precisely as was that of Professor Munroe. r. Corlise 
put his job into the hand of the best men he could find, 
I have no doubt. He seems to be a man who does his work 
thoroughly, once he goesin. He showed very clearly the weak- 
ness of the average safe of the standard type; whether others 
could not do as much for his, I could not ~~ They have not as 
yet, so far as I know, and they showed very little interest in the 
work of the Commission, or inclination to give them that kind of 
experience which he gave so freely. The result was that the 
Commission, while advising fortifying the old forms more 
thoroughly, and employing them at Washington, also advised 
giving the chilled safes and vaults a chance, to show the merit 
claimed for them. They could not advise their exclusive use; 
for the experience had not been had that would determine just 
how burglars would or could attack them. 

Yours very truly, 
(Signed) R. H. Tuurston. 


(The information contained in our article referred to 
above, was furnished by r. Corliss, who will 
— reply to Mr. Chatwood’s criticism in due time, 

p. E. 





THE INSTITUTION OF CIVIL ENGINEERS. 
To THe EprtorR oF ENGINEERING. 

S1r,—I have watched our valuable Institution for many 
years with great interest. I think that by far the majority 
are agreed that some reforms are necessary. We have 
now an energetic, capable, and strong President, and one 
who looks well ahead of his time. The points, I think, 
that should have first attention, are the following : 

1. Enlarged numbers on the Council, as proposed. 

2. Voting for the Council by papers not delivered per- 
sonally, as proposed. ae 

Some research committees on important subjects, 
like so many other associations and institutions. 

4. More publicity in the reading and discussion of 
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papers, and at general meetings, with discussion of bye- 
aws, say, every few years, and publication of same in 
the Proceedings. 

The four excellent annual volumes now published are 
invaluable, and much appreciated, particularly the able 
foreign abstracts in all branches of science and engineering. 

The great point is to interest the majority of our mem- 
bers in the life and work of our Institution, and to go 
on improving with the times. We have improved away 
our old building and library ; let us now attend a little 
to internal improvements and reforms. 

Hoping these points may be duly and carefully con- 
sidered in the future. The views and opinions of members 
might be useful to those who have our Institution so 
much at heart. 

Yours truly, 
ONE OF THE Six THousanD ‘ Mick.” 





THE NORTH-EASTERN BRAKE 
EXPERIMENTS. 
To THE EpIToR OF ENGINEERING. 

Srr,—Legends die hard, and the one of ‘100 yards 
difference at 60 miles an hour ” exemplifies the rule. 

‘* Air Brake” asks, without any qualification, whether 
a brake which can suit its action to these words is not 
better than another which cannot, implying thereby that 
this is the general performance of the rapid as compared 
with the ordinary Westinghouse, and incidentally with 
the auto-vacuum. 

Leaving all cther considerations aside for the moment, 
the obvious answer is, certes, which, if you go no further, 
proves ‘‘ Air Brake’s” case. But that is precisely where 
theoretical consideration and practical working part com 


pany. 

To take a homely illustration, a locomotive is a swifter 
motor than a horse. Stated generally, this is, of course, 
the case. But the axiom only holds on the supposition 
that the engine has rails to travel on; otherwise, that iv 
works under conditions specially favourable to its use. 
Actual conditions, however, do not always remain in 
this ideal state, and that is where, entre autres, ‘* other 
considerations ” step in. 

Applying the simile, and abbreviating as much as poz- 
sible, the case, as presented in the light of the North- 
Eastern experimente, stands thus : 

1. In cases of emergency the rapid Westinghouse brake 
can stop a train of 18 carriages in 20 yards less distance 
than the ordinary. 

2. With a train of 30 carriages this advantage is in- 
creased to 60 yards. 


The conditions in each case being a level road, an]. 


nitial speed of 60 miles an hour, all weight of train rest- 
ng on braked wheels, and the same ratio of block pres- 
sure to weight. 

3. A saving of 60 yards is an important consideration 
in the event of an impending smash. 

4, Furthermore, emergency stops are smoother with the 
rapid than with the ordinary brake; and finally, 

5. For ordinary stopping purposes the action of the 
rapid is practically that of the ordinary brake, the special 
emergency parts being only used in sudden stops. 

Conclusion, the rapid Westinghouse is much the better 
brake, and there is ‘‘ sufficient inducement ” for its general 
adoption. 

The above, I think, the most uncompromising Westing- 
houso advocate will admit to be a fair statement of the 
Westinghouse case. Fairness is at all times a very 
desirable quality, so leb us now proceed to consider le 
revers de la médaille. 

1. Trains of 18 carriages are decidedly long, but are 
frequent in daily working. 

2. Trains of 30 carriages are few and far between, and 
are seldom run at speeds of 60 miles an hour. 

The above remarks, of course, apply to conditions of 
English passenger traftic. 

3. Emergency stops are a small percentage of the total 
number made. 

4. Extra smoothness is of secondary importance in the 
case of “ life-and-death” stops to avert accident. 

5. The rapid Westinghouse brake shows a decided ad- 
vantage only under conditions specially favourable to 
itself, i e., emergency applications on trains of excessive 
length, running at express speed, 

6. The above conditions are exceptional, and by no 
means represent those of daily working. 

7. The advantage detailed under 5is obtained by means 
of apparatus just twice as complicated, in its essential 
part, as the ordinary Westinghouse. 

8. Special parts labelled “ for emergency only,” are a 
very objectionable feature, a view generally accepted by 
railway engineers. Of two evils choose the less ; and the 
rapid automatic vacuum has fewer emergency parts than 
the Westinghouse. 

9. The addition of the rarely used emergency parts to 
the Westinghouse brake necessitates the addition of an 
automatic arrangement, whose funct’‘on, entre autres, is to 

revent ‘‘ rapid” action in ordinary service applications. 
The rate of service application is a fixture, and is often 
inconveniently slow—for instance, in stopping with a 
train at some exactly predetermined point, such as a 
water crane, more latitude is afforded by the ordinary 
brake. 

10. The rapid Westinghouse gives practically the same 
retardation (12.9 against 12.1 per cent.) as the ordinary, 
with such trains as form an overwhelming majority of 


those used in daily working; and with all its complica- 
tion, it cannot attain high retardation on trains of exces- 
sive length. Reason, “its action is not rapid enough to 
prevent violent fore-and-aft motion in a very long train, 
unless the block pressure is so reduced that high retarda- 
tion is out of the question.” (My letter published on 
December 13, 1895 ) 





11, Finally, a very much simpler brake will do all that 
the new Westinghouse will, and some things beyond the 
power of either rapid or ordinary Westinghouse. ’ 

Summing up the evidence on either side, the conclusion 
I draw from the facts derived from examination of the 
“splendid achievements of the late North-Eastern Rail- 
way trials,” and from general engineering considerations, 
is expressed in the homely saying that ‘* the game is nob 
whe: 9 the candle,” in other words, and taking everything 
into consideration, the advantage to be derived from the 
uee of the rapid Westinghouse brake is insufficient to 
warrant its adoption—in England, at any rate. 

“‘ Air Brake” dissents from this view, and as he con- 
siders my points (some of which I here summarise for his 
benefit) an “infinite deal of nothing,” he will doubtless 
experience little difficulty in proving them to be wrong. 
I cordially invite him to do so, and, incidentally, wish 
him joy of the endeavour. y 

‘‘Air Brake” calls my attention to the automatic 
steam brake used in connection with the vacuum. He 
need be under no apprehension that I am unaware of its 
existence, and I shall deal fully with this point in a 
future letter. He opines that the Westinghouse would 
stop an engine in one-fourth of the distance required by 
the automatic steam brake, adding that this ‘‘ cannot 
disproved.” His assertion is a truly marvellous one, 
and I ask, can it be proved’ Ex-parte statements and un- 
backed opinions carry small weight, and I shall be much 
interested to learn why, under similar conditions, ¢.g., 
state of rails, ratio of block pressure to weight, &c., air 
pressure is four times better than steam. For my own 
part, I have never come across anything resembling such a 
result, and I imagine that, say, a few hours in a Midland 
shunting yard would enlighten your correspondent 
considerably. 

Yours faithfully, 
NovoyvE VremMya. 

London, February 16, 1896. 





THE ST. NEOT’S RAILWAY ACCIDENT. 
To THE EDITOR OF ENGINEERING. 

Srr,—Kindly allow me to mention that in your notice of 
the Board of Trade report on the St. Neot’s accident, the 
section of bars 426 A and 426 E, tested for tensile resist- 
ance, should be circular; also that the analyses were 
carried out by Mr. F. Harbord, F.I.C., and the mecha- 
nical testing by Mr. P. Reilly. 

I an, Sir, yours truly, 
A. H, Heatu. 
Cooper’s Hill, Englefield Green, Surrey, 
February 18, 1896. 





MICROSCOPICAL INTERNAL FLAWS IN 
STEEL. 


To THE EpiToR oF ENGINEERING. 

Srr,—I was sorry to see in your edition of the 7th 
inst., page 194, that Mr. Andrews was unable to answer 
my questions on this subject till after the publication of 
Professor Arnold’s paper, to be given ‘* somewhere.” 
When, through your courtesy, the columns of ENGINEER- 
ING were opened to this discussion, I think it should be then 
continued, and not consigned to some Society where mem- 
bers only are present. I suppose the title of the paper 
to be given by Mr. Andrews is a joke, ‘‘Micro-Germs 
of Metallic Disease:” this is a new idea. But if in 
earnest, may I ask Mr. Andrews, in his paper or in 
yours (to follow the disease idea out), to state if— 

Given a steel suffering from metallic nervous debility 
(which I should consider an equivalent to deterioration of 
fatigue), how are you going to diagnose whether the 
illness is caused by silicon or phosphorus disease, or if 
it be owing to derangement of its sulphur; and further, 
would not a judicious inoculation of manganese in its 
youth (i.¢., before it began working) have prevented, or 
at any rate lessened, the liability to the attack of this 
insidious disease, rather than the very opposite, as Mr, 
Andrews states ? 

Ib is a great pity Mr. Andrews cannot sze his way 
to answer my questions, as it is a subject of great 
public interest, and oneI have spent a great number 
of years over, and am very desirous to learn how Mr. 
Andrews arrived at his conclusion that sulphur was the 
sole cause of the inter-crystalline spaces in the samples of 
rails and cranks he examined. 

Yours respectfully, 


ot. M.D. 





THE TRACTIVE RESISTANCES OF 
BICYCLES, &c. 
To THE EpiToR OF ENGINEERING. 
Srr,—In reply to Mr, Fairman Rogers’ letter in your 
number of January 31, page 164, the side wheels of both 
tricycles were 36 in. in diameter, front wheels 30 in.; those 
of the bicycle were 28in. in diameter. Thesingle tricycle 
had solid rubber tyres jin. in diameter. 
Yours faithfully, 

H. W. RAvENSsHAW. 

110, Cannon-street, London, E.C., February 11, 1896, 





THE STRENGTH OF CYLINDRICAL 
SHELLS. 
To THE Eprror OF ENGINEERING. 
Sir,—I propose to make further experiments on the 
strength of cylinders, and am only anxious to devise such 
tests as will leave no room for reasonable doubt. Under 
these circumstances it would be a great advantage to 
have the benefit of your criticism, or that of others, 
before, instead of after, making the experiments, 





Following the line of experiment suggested by yourself 


in December, 1894, I think of testing a cylinder of the 
same dimensions as my last experiment (see ENGINEER- 
ING, August 2, 1895), but having a good welded longitu- 
dinal joint instead of an unriveted joint of no strength, 
I propose to test this with ends loose, and with ends fixed, 
and to note the difference of strength, if any. 

With the ends loose the strength of the cylinder must 
correspond closely with the endless ring theory, and I 
propose to increase the pressure until a small but measur- 
able permanent set (say 4 in. or } in. in the circumferential 
measurement) has been produced ; this I should think 
would take place at a pressure of from 400 lb. to 500 lb. 
per square inch, equivalent to a tensile stress in the plate 
of from 32,000 lb. to 40,000 lb. per square inch of section, 
the ring being 10 in. in diameter and ¥; in. thick. 

I would then fasten on the ends, and again test the 
same or precisely similar ring until the same amount of 
permanent set was produced. If the pressure in the second 
case is approximately the same as in the first case, I should 
certainly conclude that the factor of end resistance is of 
no practical importance. If, however, as I expect, the 
pressure in the second case is from 400 lb. to 480 1b. higher 
than in the first case, then I should infer that the whole 
of the difference between the pressures in the two cases 
was due to the factor of end resistance. 

We could verify to a certain extent the results of the 
experiment with the ends free. Thus, supposing a pres- 
sure of 400]b. produced a set of } in. in the circumference 
of the shell. We know that a pressure of 400lb. in a 
cylinder 10in. in diameter produces a circumferential 
tension of 400 x 5 = 20001b. per inch in the shell plate. 
And we could test a strip of the same plate, of the same 
length as the circumference of the cylinder, the plate 
having a welded joint in it, if preferred, and observe the 
permanent set produced by a strain of 20001]b. per inch of 
width. I would expect that it would be very nearly the 
same as that produced by the pressure of 400]b. in the 
cylinder. 

Having determined the relative strengths of a cylinder 
10in. in diameter by 5in. long with ends free, and with 
ends loose, we could then make similar tests of cylin- 
ders 10in. in diameter by 10in. long, and 10in. in dia- 
meter by 15in. Jong. From previous experience I should 
be inclined to prophesy that the pressure with ends fixed 
will exceed the pressure with ends loose by the following 
amounts: When the length is 15in., rather more than 
1601b. per square inch ; when the length is 10in., about 
240 lb. ; when the length is 5 in., rather less than 480 lb. 

There are many practical difficulties in the way of this 
method of experimenting, which I hope to overcome, but 
cannot guarantee todo so. What I should like to know 
is whether you would consider the tests satisfactory if 
I can manage to make them. 

I am, yours truly, 
J. C. SPENCE. 

56, Bishopsgate-street, E.C., February 9, 1896. 

[The experiments proposed by Mr. Spence would be more 
satisfactory if the elastic deformation of the cylinders in 
question was measured at intervals of, say, every 25 lb. of 
pressure. It does not seem that there would be any diffi- 
culty in doing this, since the diameter of the tubes to be 
tried is only some 10 in., and a cheap form of micrometer 
could accordingly be used. If the increase of the dia- 
meter was measured both at the centre of the shell and 
also at, say, 2 in. from the ends, for stresses below the 
elastic limit, as we suggest, the experiment proposed 
should then afford reliable indications of the value of the 
end connection, provided always that a satisfactory weld 
was obtained in the shell plate. The interpretation of 
experiments in which a considerable permanent set has 
_ i enn must always be more or less doubtful.— 

D. E. 





YORKSHIRE COLLEGE ENGINEERING SocretTy.—At a 
meeting held on Monday, the 17th inst, Mr. A. F. 
Barker, principal of the textile department, Bradford 
Technical College, gave a lecture on “ Weaving Mecha- 
nisms.” The lecturer, after a short description of the 
process of weaving, described the principal movements in 
a loom, and the various devices used by different makers 
to obtain the same results, pointing out how some had 
advantages in one direction, and some in another. The 
lecture was largely illustrated by lantern slides. Mr. J. 
Hartley Wicksteed, M.I. Mech. E., presided. A cordial 
vote of thanks was accorded to Mr. Barker, on the motion 
of the secretary, Mr, Gardner, seconded by Mr. Slade, and 
the meeting terminated with a like compliment to the 
chairman. 





PETERBOROUGH.—We learn that the Peterborough Town 
Council has decided to apply to the Local Government 
Board for authority to borrow 20,000/. for the purpose of 
introducing the electric light into that town. We should 
rather have said into ‘‘ that city,” because Peterborough 
isnow becoming too large to be called a town, and claims 
accordingly to be regarded as a iy From the beginnin 

of Fletton to the end of New England, asaaoeenah 
must now extend over a distance of 34 or 4 miles, although 
it has no great depth. Everything points to the proba- 
bility of Peterborough increasing still further in import- 
ance, as it is situated at no great distance from the South 
Yorkshire coalfields, and may develop many industries in 
consequence. The present population of Peterborough is 
from 30,000 to 35,000; another 50 years may carry this 
total to 60,000 or 70,000, so that the town council is pro- 
bably justified in going in for the electric light, Fifty 
years since, when the London and North-Western first 
reached Peterborough, the place possessed a population 
of about 4000. It has accordingly grown with considerable 
rapidity during the last half-century, and this rapid 
growth is a guarantee for the future expansion of the 





place. 




















Fes. 21, 1896. ] 


ENGINEERING. 











MILLING, 


CONSTRUCTED BY 


WE illustrate on this page a powerful machine tool 
recently constructed by Mr. W. Asquith, of the High- 
road Well Works, Halifax. This machine is suitable 
for regular edge milling, or irregular, from a copy, as 
well as for surfacing and boring. Heavy cuts with a 
coarse feed can be taken in steel, whilst at the same 
time light work can be done with equal efficiency. 
The main spindle is 5 in. in diameter and is balanced. 
The feed motion can be operated either by hand or by 
a ‘‘self-act” variable in amount. The spindle is carried 
in conical rotary bearings which are adjustable for 
wear. The pressure of the cut is taken on a thrust 
bearing having surfaces of hardened steel. The hole 
in the spindle is bored to standard taper for receiving 
boring bars, milling arbors, &c. The vertical slide 
supporting the spindle and bearing, with provision for 
carrying a cutter head for surfacing, is adjustable in 
height, and the spindle can be raised clear of the head 
when desired, The work-table is of strong section, 
and measures 4 ft. by 3 ft. 6 in., with planed T-slots 
for securing the work to it, and is troughed for 
holding the lubricant. Self-acting longitudinal and 
transverse feed motions, having a range of 3 ft. 6 in. 
each, are provided. A portable circular table 3 ft. 6 in. 
in diameter, and fitted with a tangent motion, can be 
secured to the work-table when required, and is shown 
in place in our illustration. All the operating handles 
of the machine are grouped within easy reach of the 
workman. The gear wheels are all cut from the 


solid, the bevel wheels being of crucible cast steel. 
The weight of the machine is 11 tons. It was supplied 








MR. W. ASQUITH, 








to a firm of marine engineers for completely machining 
steel crank-webs, and entirely superseded the previous 
methods of planing and boring the same, doing the work 


at about one-third its previous cost. It has also proved 
very useful in surface planing, edge milling, and boring 
any class of work which can be placed on the table. 





INDUSTRIAL NOTES. 

THE general summary of the state of employment 
given in the Labour Gazette is very encouraging for 
the time of year, The returns show no retrograde 
step, but rather accelerated improvement in most 
industries, considering the usual disadvantages during 
the first month of every new year. The number 
of unions making returns continues to increase, so 
that the condition of trade becomes known over 
a wider area. On this occasion 96 trade unions, 
with an aggregate of 401,410 members, have sent 
in returns; of the total there were 17,901 persons 
unemployed, or 4.5 per cent. of the total. The per- 
centage was lower than in the month previous, and 
only a trifle over one-half of what it was at the same 
period of last year, when 8.2 per cent. were unem- 
ployed out of 370,335 members, in 76 of the better 
class of unions. The addition of 20 unions, represent- 
ing the smaller industries, is important, inasmuch as we 
are better able to gauge the average run of employment. 
The classification of the unions also shows a decided 


improvement. In 64 unions, with a total of 296,113 
. 


members, the number of unemployed was under 5| 





BORING, AND DRILLING MACHINE 


ENGINEER, HALIFAX 


per cent. In 10 unions, with 35,832 members, the pro- 
portion was from 5 to under 7 percent. In 22 unions, 
with 69,465, the ratio out of work exceeded 7 per cent, 
But taking the highest figures, there were 44 unions, 
with 120,734 members, in which the proportion out of 
work was under 3 per cent. The value and importance 
of these figures are all the more striking, because 
during the period which they cover the strike at Bel- 
fast and the lock-out on the Clyde had not ceased, 
and even after the cessation of those disputes there 
was some waste of time before all the men could find 
places. Altogether, therefore, the returns are most 
encouraging for the current year, especially now that 
the foreign complications in connection with America, 
the East, and the Transvaal have more or less disap- 
peared, 

The state of employment in the several leading 
industries manifests the same progressive tendency in 
most cases. In the coal-mining districts, notwith- 
standing some rather disquieting rumours to the 
contrary, the state of employment continues to be 
fairly good. At 971 pits, employing 280,101 persons, 
the average number of days worked was 4.96 per week, 
or nearly five full days, which is a good average for the 
mining population. The average was much above that 
of the previous month, and far better than at the same 
time last year. The proportion of unemployed miners 
in the two great coal areas of Durham and Northumber- 
land was only 1.7 per cent., or 1 per cent. less than a 
year ago. A closer examination of the returns shows 
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that nearly 60 per cent. of the collieries worked ap- 
proximately full time, that is, from 20 to 24 days in 
the month. Nearly 41 per cent. of the remainder 
averaged very fair time, while only 3.2 per cent. worked 
very short time. Eleven large coal districts grouped 
as (a) exceeded five days per week on the average 
in the month, while four other districts grouped as 
()), including Ireland, worked 4.24 days per week. 
It is a long time since the general average was so 
high, taking the whole of the mining districts of the 
United Kingdom into consideration. 

The state of employment in the ironstone mining 
districts is generally good. The average number of days 
worked at 114 ironstone mines, employing 13,215 per- 
sons, was 5.70 days per week during the whole month, 
a much larger proportion than in the previous month, 
or in the same month of last year. In Cumberland 
and Lancashire the average was 5.82 days per week; 
in all the iron districts of England 5.65 days per week ; 
in Scotland 5.34 days per week; and in Ireland 5.96 
days per week. The net average for all England was 
5.76 days per week. 

In the pig-iron industries more furnaces are in blast 
than in the previous month, or at the same date of 
last year, and more men are employed than for some 
time past. At the date of the returns sent in by the 
ironmastera there were 328 furnaces in blast, or four 
more than in the previous month, and 20 more than 
were in blast last year at the same date. The number 
of workpeople employed was 21,070, or 191 more than 
last month, and 1057 more than last year. Employ- 
ment at the steel works has alsoimproved. At the 
89 works sending in returns the number of employed 
was 14 per cent. better than last year at the same 
period. At 71 puddling furnaces and rolling mills an 
improvement was also manifest. In the tinplate 
industry things have been less satisfactory, many of 
the mills being idle. From the returns of 37 tinplate 
manufacturers the number of mills in operation was 
156, or 16 less than in the month previous, but two 
more than at the same date last year. 





In the engineering industries the number of unem- 
ployed fell from 5 per cent. last month to 4.3 per 
cent. At the same date last year the proportion 
was 8.7 per cent. This is all the more satisfactory 
because the disputes at Belfast and on the Clyde 
affected the returns to a considerable extent. In the 
shipbuilding industries there has aleo been an improve- 
ment. The total unemployed was 9.1 per cent., as 
compared with 105 at the last return, and with 17.3 
per cent. last year at the same period. The improve- 
ment indicated extends to all the cognate industries—- 
the ironfounders, boilermakers, smiths, patternmakers, 
&c, all of which were affected by the Belfast and 
Clyde dispute, which has been settled. 





The whole of the building trades continue to be well 
employed. The percentage out of work was only 
3.7, less than in the previous month, while last year 
the proportion was 8.2 per cent. In the wood-working 
and furnishing trades the number out of work was only 
4.2 per cent., less than in the previous month, while 
last year it was 6.7 percent. There never was a time 
when work was so busy in all those branches at this 
period of the year. 

In the boot and shoe branches the state of employ- 
ment is reported to be only moderate in some of the 
principal centres, but ‘‘moderate ” in this case must be 
taken to mean fairly good. In the leather trades there 
has been a falling off, owing to seasonal causes, the 
number out of work having increased from 4.1 to 5.4 
per cent., but at the same date last year it was 8.8 
per cent. 





In the cotton industries things have improved a little 
with the spinners, but the weavers are very irregularly 
employed. The woollen and worsted trades continue 
to be busy in most districts. The hosiery trade is also 
generally good. The silk trade is fairly good in most 
districts. The employment of females in the textile 
trades has declined to as low as 87 per cent. getting 
full employment, as compared with 91 at the date of 
the last return. The future of the cotton trades is a 
matter of some anxiety, for the Lancashire makers of 
cotton machinery are turning it out at enormous rates 
for abroad. It is said that three large firms alone are 
turning out at the rate of 350,00 spindles per week, 
which will employ about 3500 hends; but, as a rule, 
foreign production is mostly limited to the coarser 
counts. 

Dock and riverside labour has been mostly fairly 
well employed, though in London fewer were in work 
on the average than during the previous month. At 
most of the provincial ports employment was fairly 
good, except at a few places on the north-east coast. 
On the whole, things have been quiet as regards the 
union, so that there has been no interference from 
that source. In the agricultural districts, labourers | 
have been better employed, owing to the open season, 
the weather being ade for farming purposes. 








| Labourers are, therefore, more in demand in most 
branches ; in the building trades there are but com- 
paratively few out of work. 





There was an increase in the number of labour 
|disputes from 37 last return to 50 in the present 
|return, At the same period last year there were 
|57. Some of the disputes were, however, trifling, 
| and were dealt with by mutual arrangement. Of the 
total, 11 were in the textile trades, 10 in mining, &c., 
seven in the clothing trades, six in the metal trades, 
four in engineering and shipbuilding, two in the 
building, and two in the waterside trades, and eight 
in miscellaneous industries. In 46 out of the 50 about 
7363 persons were involved, or about 160 per dispute. 
Sixteen of the old disputes were settled, involving 
|about 5672 workpeople. At the close of the month 
there were 13 new and 20 old disputes still pending, 
| but only about 4590 persons were involved. Some of 
these have now been settled. None of the unsettled 
disputes were very serious, the average number in- 
volved in the whole 33 disputes being only 139 persons 
per dispute. The number on strike was only trifling. 

The changes in wages were great, comparatively 
speaking. Of the total number of persons affected, 
some 11,000 received advances of about ls. 9d. per 
week. Some 113,000 suffered reductions averaging 
about 34d. per week. The average for the whole 
would equal a reduction of about 2d. per week. Some 
6000 engineers on the Clyde, and 1000 at Belfast, 
together with the ironfounders and others affected, 
| obtained advances in accordance with the terms of 
| settlement. In the coal industries about 100,000 miners 
in South Wales and Monmouth suffered reductions 
under the sliding scale, and 30,000 miners in North- 
umberland sustained reductions in wages. There were 
also reductions generally of 10 per cent. in the wages 
of the tinplate workers of South Wales, affecting some 
2320 persons. The changes in the hours of labour 
affected 1256 workpeople ; in all cases, except 20, there 
was a reduction in the working hours. The changes, 
on the whole, have been favourable to the workpeople. 
Such a result is not very usual at the beginning of any 
new year. The mere fact of euch a favourable result 
indicates the improving state of trade. 











The Amalgamated Society of Engineers have not 
been able to report such a substantial reduction in 
the number of unemployed for years, as the council is 
| able to report this month. The total number on 
donation has gone down from 6502 last month to 
3119 this month, a decrease of 3383. There are now 
fewer on donation benefit by 2510 than at the same 
date last year, although the union has only emerged 
from one of the most eventful strikes and lock-outs 
ever experienced since 1850-1. The decrease is 
mainly due to the settlement of the dispute at 
Belfast and on the Clyde; but not wholly so, for 
there is a decrease also by improved trade in other 
districts. The council give a careful summary of 
the facts relating to the disputes mentioned, and 
rather complain of the attitude of the Belfast men, 
which they say was inexplicable, as their representa- 
tives had repeatedly stated that the men would return 
to work on the terms agreed upon. Hence the action 
of the council in the matter. The total number of 
members is now 79,123, of whom 3209 are on dona- 
tion, 1982 on sick benefit, and 2711 on superannuation ; 
total on the funds, 7902. The total cost is now reduced 
to about 1s. 0}d. per member per week, the lowest 
figure reached for a considerable time past. In view 
of the late dispute and of possible contingencies, the 
society have voted a 2s. levy, only 801 voting against 
it. A further levy is asked of 6d. for the contingent 
fund. A vote is also proposed for a 6d. levy for the 
benevolent fund for distressed members. There is a 
long report from the Australasian council, from which 
it appears that there have been some divisions, disputes, 
&c., at Sydney over the funds, the secretary being ex- 
pelled. The American and Canadian council report 
that trade is not good at Pittsburg, New York, or 
Chicago, there being an increase on donation benefit. 
The widows’, orphans’, and provident fund of the 
society appears to be in a flourishing state, the con- 
tributions being larger than ever before. 


The report of the Boilermakers and Iron Ship 
Builders for this month shows considerable improve- 
ment over last month. The total number on the 
funds is 6106, as compared with 6802 last month. 
Of the total 4349 were unemployed, 1311 on the sick 
list, and 446 on superannuation allowance. The per- 
centage of unemployed is still very large, 10.9 per 
cent., but last month it was 13 per cent. The report 
expresses satisfaction at the settlement of the Belfast 
and Clyde dispute. Of that settlement itsays: ‘‘ Lord 
James’s conduct in bringing about a settlement is 
beyond all praise. He was well qualified for the diffi- 
cult business.” The report then gives a summary of the 
terms agreed upon. Attention is drawn to the new naval 
programme, and to its effects on the shipbuilding 
trades, ‘‘ Its effect on prices of material and industrial 
shares will be immediate,” it says. The trade reports 











from some of the chief centres are encouraging. On 
the Clyde the bookings up to date are said to be small 
as compared with the same time last year; the work on 
hand is also smaller. Messrs. Denny Brothers, at 
Dumbarton, have advanced the boilermakers 5 per cent. 
on piece rates and 74 per cent. on time rates, volun- 
tarily, Trade is reported to be better on the Thames, 
some employers being busy, while others are getting 
more orders. On the Mersey, both sides, the state of 
trade has improved so as to be fairly good, and the 
prospects are even brighter for the future. The secre- 
tary is able to report that work was found for some of 
the idle hands on the Clyde during the recent dispute. 
In the Yorkshire districts trade is about the same, 
with a complaint of the action of non-society men keep- 
ing down wages in certain districts; but retaliatory 
measures are not suggested. On the contrary, an 
effort is to be made to get such men to join the union, 
not to work against it. 





In the Lancashire districts all branches of the 
engineering industries are able to report an increasing 
weight of new work coming forward, while the general 
outlook is said to be most encouraging. Boilermakers 
have been booking a considerable number of new 
orders recently ; the locomotive branch of the en- 
gineering trade continues to improve ; stationary en- 
gine builders are still kept busy ; machine-tool makers 
are well supplied with work; and cotton machinists 
have a large quantity of work on hand for export. 
India, China, Japan, the continent of Europe, all are 
getting machinery from Lancashire for the develop- 
ment and extension of the cotton industry. Climate 
alone favours Lancashire at the present time. In 
the iron trade a steady business is being done, with 
some fluctuations in warrants, but makers are indif- 
ferent about orders at present. Finished iron makers 
report a steady inflow of orders at advanced rates. 
In the steel trade business is improving, and prices 
are hardening. Altogether the outlook is favourable, 
the tone is good, and profits are increasing. 





In the Wolverhampton district there is again much 
activity. It would seem that exporters, who were 
holding back some time ago owing to the unsettled 
outlook with respect to America, to Turkey, and 
to the Transvaal, are anxious to make up for lost 
time, by now placing all the orders they can in a 
hurry, as well as by renewiny expiring contracts. 
Some good orders have been placed recently for light 
and heavy hardwares, which have been distributed 
over the district. This has increased the demand for 
manufactured iron. Better-class marked bars have 
improved, and medium and merchant bars have 
changed hands at some advance. Common bars are in 
good demand, and are firm in price. There are 
numerous inquiries for common sheets, stamping 
sheets, and sheets for galvanisers. The demand for 
common sheets is such that the old Gospel Oak Works 
at Tipton are to be restarted. Hoops, rod, and strip 
are in good request at recent rates. Mills and forges are 
fully employed onmost classes of ironall over the district, 
extending to East Worcestershire. The steel trade is 
also brisk, and steel smelting has improved. The 
engineering and constructive trades may be described 
as busy, for less than 2 per cent. are out of work. 





In the Birmingham district things have improved 
and are improving. Seven branches of the Engineers’ 
Society report trade to be good, none on short time, 
and very few idle. The patternmakers are busy, 
with none idle. The smiths and strikers are fully 
employed. Brass and copper workers are busy; in 
some of the branches there is a good deal of overtime. 
Tinplate workers are busy, only 1 per cent. out of work. 
Wire-drawers are fairly busy, and iron plate workers 
are fair, some few on short time and some idle. In 
the South Staffordshire district iron and steel workers 
are busy. The recent advance in iron, however, is 
not sufficient to raise their wages under the scale. 





The Mines Eight-Heurs Bill is low down in the 
ballot, so that it is thought there is little prospect of 
even a debate on it thissession. A number of members 
balloted so as to give it a good place, but all failed to 
secure such a place as to give it a chance. There is 
less disposition in other trades to cry for the eight 
hours now that overtime is being worked in their 
industries. An eight-hours day is popular when a 
number are idle; but when work is plentiful, and 
overtime can be worked, the men will go on for 10, 12, 
or even 14 hours per day. When they realise that 
under the eight-hours law there can be no overtime, 
there will be more hesitation. 





German Coat.—The deliveries of coal from the three 

rincipal German coal-mining districts—the Ruhr, the 
Bacon and Silesia—last year were 52,947,710 tons, as com- 
pared with 51,601,470 tons in 1894, showing an increase of 
1,346,240 tons, or about 24 per cent. The total of 
52,947,710 tons representing the deliveries of 1895 was 
made up as follows: Ruhr district, 34,684,880 tons ; Sarre 
district, 5,324,980 tons ; and Silesia, 12,937,850 tons. 
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PROFESSOR DEWAR’S APPARATUS FOR 
LIQUEFYING AIR AND OXYGEN. 

WE illustrate below an interesting piece of appa- 
ratus for producing low temperatures, made by 
Messrs. Lennox, Reynolds, and Fyfe, Rosebank 
Works, Fulham, and which is the outcome of many 
experiments carried on at the Royal Institution for the 
last three years. It is designed to reach the lowest 
temperatures hitherto attained, and embodies prin- 
ciples which, although thought by many to be new, 
have in reality been used by Professor Dewar in his 
large apparatus for the past five or six years. This 
little cooling plant requires no mechanical power, and 
is specially suited for laboratory use. It consists of 
two parts, viz., the refrigerator proper and two 
cylinders of compressed gases. The action is as 
follows: Liquid carbonic acid from one of the cylin- 











des is ejected into a chamber, and cools a coil through 
which compressed air or oxygen from the other cylin- 
der, at a pressure of 100 atmospheres or 150 atmo- 
spheres, is passed into what is now called a regene- 
rating coil. At the bottom of this coil is a valve, 
peculiar in its construction, which expands the cooled 
gas intoa vacuum jacketed vessel. The cooled gas 
then passes back over the regenerator, cooling the 
compressed gas below its critical point. The gas then 
commences to liquefy as it passes the valve. 

Everything in such an apparatus depends on abso- 
lute isolation, or more heat will leak in than the small 
volume of gas used can take out; thus it is necessary 
to use vacuum vessels and to carefully proportion all 
metal parts. This apparatus, which was described by 
Professor Dewar before the Chemical Society on 
January 19, is capable of producing 4 oz. of liquid 
oxygen at atmospheric pressure and a temperature of 
— 180 deg. Cent., in from 25 to 30 minutes. 





THE PHYSICAL SOCIETY. 

THE annual general meeting of this Society was held 
on February 14, 1896, Captain W. de W. Abney, Presi- 
dent, in the chair. The Chairman, after referring to the 
position of the Society, called upon the Treasurer to read 
the balance-sheeb. 

_ After a discussion on the financial status of the Society, 
in which a number of members took part, the ballot was 
held for the election of a President and Council for the 
ensuing year. The following gentlemen were declared 
duly elected: President—Captain W. de W. Abney, 
R.E., C.B., D.CL, F.R.S. Vice Presidents—Shelford 
Bidwell, M.A., LL.B., F.R.S.; Major-General E. R. 
Festing, R.E,¥F.RS.; Professor J. Perry, D.Sc., F.R.S. ; 
G, Johnstone Stoney, M.A., F.R S.—Secretaries, T. H. 
Blakesley, M.A., M. Inst. C.E., 3, Eliot-hill, Lewisham, 
S.E., and H. M. Elder, M.A., 50, City-road, E.C.; 
Treasurer—Dr. E. Atkinson, Portesbery-hill, Camberley, 
Surrey. Demonstrator—C. Vernon Boys, F.R S. Other 
members of Council—Walter Baily, M.A. ; C. V. Burton, 
D.Se.; L Fletcher, M.A., F.RS.; R. T. Glazebrook, 
M.A., F R.S. ; Professor A. Gray, M.A.; G. Griffith, 
M.A.; Professor G. M. Minchin, M.A., F.R.S.; Pre- 


fessor W. Ramsay, Ph.D., F.R.S.; Professor S. P. | 


Deets - F.R.S.; and Professor S, Young, 


The Chairman read an obituary notice of the late Right 
Hon. T. H. Huxley. 

A vote of thanks to the officers was proposed by Pro- 
fessor A. Gray, seconded by Mr. Rhodes, and carried 
unanimously. <A vote of thanks to the Chemical Society 
for the use of their rooms was proposed by the Chairman, 
and carried by acclamation. 

The meeting was then resolved into an ordinary science 
meeting, and a paper on ‘The Determination of High 
Temperatures,” by the meldometer, by Professor Ramsay 
and Mr. Eamorfopoulos, was read by the latter. 

The meldometer, an instrument invented by Dr. Joly, 
of Dublin, consists essentially of a thin platinum strip 
which can be heated by the passage of an electric cur- 
rent. Small fragments of a solid substance are placed on 
the platinum strip, and the temperature at which they 
melt is deduced from the length of the platinum strip, 
which has been previously calibrated by means of solids 
of known melting point. The authors have used gold 
for the purpose of calibrating the strip, and have assumed 
Violle’s value, 1045 deg. Cent., for the melting point of 
gold. A number of measurements have been made of 
the melting point of salts of sodium, lithium, strontium, 
barium, calcium, and lead. The results obtained, how- 
ever, differ considerably from those of Haycock and 
Neville, and the authors have not been able to account 
for these differences. 

Professor Ramsay said the chief advantage of the 
meldometer was that only a very minute fragment of the 
substance was required for the measurement, so that 
extreme purity of the sample could be secured. There 
was the disadvantage, however, that many substances 
undergo some change when heated in air. In reply to a 
question from Mr. Blakesley, Professor Ramsay said that 
the property of the platinum which was used to measure 
the temperature was the expansion. 

Mr. Campbell asked whether the zero of the instrument 
was found to beconstant. In Cardew voltmeters it often 
took several hours for the needle to come back to z3ro 
after heating. 

Mr. Eumorfopoulos in reply said that the zsro was con- 
stant to within a quarter of a degree. 

Professor Ramsay also exhibited a small direct-vision 
spectroscopa, in which the eye-piece is moved in a plane 
perpendicular to the axis of the instrument by means of a 
micrometer screw. This form of spectroscope was of 
great utility in verifying the position of lines in the 
spectrum. 





THE MANUFACTURE OF ALUMINIUM. 


At the ordinary =. of the Institution of Civil 
Engineers, on Tuesday, February 11, Sir Benjamin 
Baker, K.C.M.G., the President, in the chair, a paper 
was read on “The Manufacture of Aluminium by Elec- 
trolysis, and the Plant at Niagara for its Extraction,” by 
Me. Alfred E. Hunt, M. Inst. C.E. 

The author, after briefly stating the situation of the 
Pittsburgh Reduction Company’s works and of those of 
the Niagara Falls Power on an described the ores 
of aluminium best fitted for electrolytic reduction to 
the metallic state, and gave an account of the general 
principles governing the extraction of the metal from its 
compounds, 

The Hall process, which was that adopted by the 
Pittsburgh Reduction Company, involved the direct elec- 
trolysis of the sesqui-oxide, alumina, dissolved in a molten 
bath of the mixed fluorides of aluminium, calcium, and 
sodium. One cubic foot of the solvent would serve for an 
hourly production of 1 lb. of metallic aluminium, the bath 
used being capable of dissolving one-third of its own 
weight of alumina. The electrical energy required for 
extracting this amount of metal was 3730 watt-hours for 
the decomposition of the alumina, with a further supply 
to maintain the bath at the temperature necessary for the 
molten condition. The fluorides remained unchanged, so 
that the operation was continuous. The bath was made 
either from a mixture of flauorspar and cryolite, or from 
the artificial fluorides ; and it might be fused in a separate 
vessel when starting work, or in the bath by the current 
itself. Alumina was added at frequent intervals to 
prevent too great a variation in the resistance of the 
bath, and the aluminium, as it was produced, was 
syphoned from beneath the layer of fluoride, where 
it collected, without interference with the progress 
of the operations. The oxygen of the alumina was 
liberated at the carbon anode, which, at the tempera- 
ture of the hath (980 deg. Cent.), oxidised to carbon mon- 
oxide. Outside the bath this was burnt at once to carbon 
dioxide, and was allowed to escape into the working 
apartment. The carbon anodes were consumed at nearly 
the same rate as the aluminium was produced, the 
amount being about two-thirds of the quantity actually 
used. The difference of potentials theoretically neces- 
sary for the separation of the constituents of alumina was 
about 2.8 volts, but a greater difference was due to the 
resistance of the bath. The pots employed were of iron 
with carbon linings, but these could be dispensed with ifa 
high degree of purity was not required. . 
The chief impurities in the finished product were silicon 
and iron. These were derived from the alumina as well 
as from the carbon anodes. Aluminium could be pro- 
duced containing 99? per cent. of the pure metal, and was 
regularly delivered with 99 per cent. The electrolytic 
baths were joined in series, the positive bar of the swioch- 
board being joined to the carbon anode of one of the 
baths, and the last pot of the series being joined to the 
negative bar of the switchboard. All the copper connec- 
tions were necessarily very heavy, on account of the large 
currents employed. The sources of the loss of energy 





The electrical energy was generated at the works of the 
Niagara Falls Power Company, and was conveyed, with- 
out the intervention of transformers, over a distance of 
about half a mile, by stranded copper cables 1} in, in 
diameter. The loss in transmission was about 14 per 
cent. of the energy conveyed. The cables were carried in 
a subway, 5 ft. 6 in. high and 3 ft. 10 in. wide, formed of 
concrete with masonry protection, and with a wooden 
floor. The two circuits were kept distinct, and were 
connected at ths further end by aswitchboard to step- 
down transformers. These were arranged in sets of two, 
of which the secondary coils were in circuit with one com- 
mutating machine or motor generator, the entire set cf 
three machines dealing with 500 horse-power. The trans- 
formers were of the ordinary type, with closed magnetic 
circuit, and gave an efficiency of 97 per cent. on full 
load. They reduced the potential of the secondary circuit 
to 115 volts. Ths conductors from the low potential side 
of the transformers were formed of 4in. by 4 in. copper 
bars, insulated on slate slabs. They connected the two 
transformers with the 20-pole motor generator, driven by 
the two quarter-phase currents at 150 revolutions per 
minute and producing a continuous current of 2500 am- 
peres, by means of a second and independent winding 
and commutator on its armature. Thecurrents from the 
motor generators were joined in parallel to large ‘* omni- 
bus” bars passing directly from a switchboard to the 
reduction pots. The author discussed the several methods 
——_ for a basis of charge for the energy sup- 
plied. 

At the New Kensington works of the Pittsburgh Re- 
duction Company the dynamos were driven by steam 
power. The best steam coal cost only 53. 3d. per ton at 
the stokeholds, and evaporated 10 lb. of water per pound 
of coal at 100 deg. Cent. in actual practice. Natural gas 
was obtainable at even a lower equivalent rate during part 
of the year, when it was used instead of coal. 

Abt the works of the Niagara Falls Power Company, 
water was taken through a canal, 188 ft. wide and 12 ft. 
deep, from the Niagara River, on the United States side, 
and 43a point about half a mile above the celebrated 
Falls. It was then conducted by vertical iron pipes, 
7 ft. 6 in. in diameter, to the turbines, at present three in 
number, of 5000 horse-power each. These were placed 
at the bottom of a pit, which it was intended ultimately 
to enlarge so as to accommodate 10 turbines. The flow 
of the water was controlled by gates and penstocks, placed 
at the top of the vertical pipes. The turbines were of 
the Fourneyron type, with two wheels each, and with 
buckets divided into three tiers. The axes were vertical, 
and the centre line of the case, midway between the two 
wheels, was 136 ft. below the level of the water in the 
canal. The = was controlled by external annular 
gates, by which the buckets could be partially cr wholly 
throttled. The turbines discharged into a tunnel of horse- 
shoe section, 21 ft. high, 18 ft. 10 in. wide at its upper 
portion, and 14 ft. 9 in. on the floor. It was about 
9500 ft. in lengtb, the average gradient being 36 ft, per 
mile, and it was expected to give a velocity of discharge 
of 26 ft. 6 in. per second, and to have a capacity as a bail- 
race to turbines developing 100,000 horse-power. 

The 5000 horse-power turbines had vertical shafts, 
carried up to the surface without the intervention of gear- 
ing between the bucket-wheels and the dynamos. The 
weight of each of the shafts and of the machinery attached 
to it amounted to about 152,000 lb. The load was sup- 
ee as far as possible upon the disc of the upper 

ucket-wheel by arranging it as the top cover to the case 
of the guide-wheels, the disc of the lower bucket-wheel 
being at the same time shielded from the pressure of the 
water. The resultant end pressure, when the load was 
light, therefore, amounted to about 2000 lb. upwards ; but 
when the load was increased the upward pressure dimi- 
nished a and became a downward one of the same 
amount at full load. These variable resultant pressures 
were taken up by water-cooled thrust-blocks, arranged on 
the shaft. The latter was 11 in. in diameter at its journals, 
where it was solid, and 3 ft. 2 in. at its intermediate por- 
tions, where it consisted of a steel tube. The turbines 
were arranged to deal with 430 cubic feet of water per 
second, and to develop 5000 horse-power, with an effi- 
ciency of 75 percent. Their normal speed was 250 revolu- 
tions per minute. Each turbine drove a single dynamo, 
built upon a heavy masonry arch thrown across the top 
of the turbine pit. The field magnets revolved, and 
the armature was arranged wholly within the revolv- 
ing field- magnet system. There were 12 pole - pieces 
mounted within a nickel-steel ring 4/. in. thick, 
4 fb. 3in. high, and 11 ft. 6in. in diameter. The field 
magnets were excited by a continuous current, repre- 
senting 0.2 per cent. of the energy developed by the 
machine. The armature was built on the outside of a 
large annular foundation casting, and was entirely wound 
with yin. by 1}in. copper strips placed in pairs in 
grooves made in the core, and insulated by mica. The 
winding was arranged to give two separate but similar 
alternating currents, each with 25 complete cycles per 
second, and with a maximum difference of potential of 
2500 volts. The two currents differed in phase by an 
angle of 90 deg. The efficiency of the machines was 
974 per cent. 

In an appendix a detailed account was given of the 
several ores of aluminium. 





Tue NortH GERMAN LiLoyp.—The German Government 
will seek powers next session to extend and increase the 
subvention granted to the North German Lloyd with 
the view of assisting its service in the Extreme East. The 
subvention, as originally granted, was for a term of 15 





were enumerated, as well as the requirements to be 


‘met by a suitable solvent and the ore for use in the Hall 
process, | 


years, expiring in July, 1901. It is now proposed to 
double the subsidy, the company, at the same time, 
undertaking to double its service. 
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TELEMETERS AND RANGE-FINDERS. 
Telemeters and Range-Finders for Naval and other 
Purposes.* 

By Professors BARR AND Stroup. 
(Concluded from page 234.) 

Finder.—In order to overcome the difficulty in finding 
in the first instance the object whose range is required— 
a difficulty greatly increased by the motions incidental to 
a ship at sea, and by the fact that the observer here looks 
across the tube of the instrument, instead of along its 
length—a finder of simple construction is provided in the 
instrument. In Fig. 15, which shows the field of view 
for the left eye, it will be seen that the scale occupies 
only a portion of the field, and is placed entirely above 
the centre line of the instrument. Underneath it a clear 
space is left, so that direct light comes through the ob- 
jective I’, Figs. 12 and 16, to the lens or left eye-piece EK). 
Only the upper half of the left eye-piece is taken up by the 
convex scale lens, or rather half-lens ; while in the lower 
half there is provided a concave lens, or rather half-lens, 
Fig. 16. This concave lens and the objective F constitute 
a small Galileo’s telescope, as in an ordinary opera-glass, 
through which a view is obtained as is indicated in the 
lower part of ig. 15. The magnifying power of this tele- 
scope is small, and the objective is large in diameter, so 
that the field of view is wide, and there is no difficulty in 
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immediately sighting the object whose range is required. 
The finder is so adjusted that, when the object viewed is 
brought into the centre of its field, as shown in Fig. 15, it 
will be found greatly magnified in the much more restricted 
field of the right eye-piece, Fig. 3 (page 233 ante). The left 
eye has, therefore, two dut’es to perform ; and the process 
of taking a range consists (1) finding in the object by means 
of the left eye, and bringing it into the centre of the left- 
eye field; (2) in adjusting into correct alignment the 
partial images as seen in the right-eye field; and (3) in 
reading the scale by the left eye. This arrangement 
renders the instrument so convenient to work that it is 
found possible at sea to determine the range of an object 
in from 8 to 10 seconds from the time the observer reaches 
the instrument. 

Rejlectors.—In the first instruments they designed, the 
authors adopted totally reflecting glass prisms for the end 
reflectors R,; and R,. The fixing of such prisms securely 
enough, and at the same time wivhout deformation of their 
optical faces, they understand has been one of the prin- 
cipal difficulties encountered by others in the desiga of 
telemeters of the class under consideration. Since the 
motion of a reflector through any —_ produces a motion 
of the reflected ray through double that angle, it is neces- 
sary for the attainment of the standard accuracy, as 
already pointed out, that neither of the reflectors, nor 
indeed the two relatively to each other, should move 
through an angle of half a second, that is to say, an angle 
of 1 in 400,000. If then the length of the reflector be taken 
as 2 in, one end must not move relatively to the other 





* Paper read before the Institution of Mechanical 
Engineers, 





Arrangement of Right Eye-piece and Astigmatiser. 
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fixing such prisms by forming grooves upon their upper 
and lower surfaces, clamping them lightly between the 
top and bottom members of the framework of the instru- 
ment, and securing them by means of a hard cement used 
in dentistry. Latterly, however, they have adopted, 
instead of reflecting prisms, spsculum-metal refiectors, 
since these may be fixed by screwed and soldered connec- 
tions. The composition of the speculum-metal used is that 
given by the late Lord Rosse (Lord Oxmantown), namely, 
copper 126.4 and tin 5.84 (Philosophical Transactions, 
1840, page 503). 

In the foregoing description of the general construction 
of the range-finder, and in Fig. 2, the centra! reflectors 
Mi, Mz have been represented as consisting simply of one 
mirror placed over another, the two mirrors being at right 
angles to each other, and each having its plane inclined 
at 45 deg. to the axis of the instrument. Such a pair of 
mirrors is shown in Fig. 18. If the eye-piece of the in- 
strument were focussed upon the point of crossing of these 
mirrors, it is evident that the ends would be quite out of 
focus; and, therefore, instead of a clear line of separation 
between the two portions of the field, as shown in Fig, 3, 
the central part only of the line of separation would ba 
clearly defined, while at the edges the two fields would 
more or less overlap each other. In order to avoid having 
a line of separation in focus at one part of the field, and 
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quite out of focus at other parts, the images of the 
object may be made to fall some considerable distance in 
front of the reflectors: in which case there would be no line 
of separation, but the partial images would overlap in some 
such manner as is represented in lig. 17. Such overlapping 
images, however, show only what may be called ghosts of 
the object viewed, inasmuch as the background is visible 
through each. Thus a mast or flagpole seen against the 
sky does not appear opaque, but has the skylight of the 
other image superimposed upon it, as indicated in the 
figure. Any want of exact alignment is then indicated 
only by a greater or less amount of faint doubling at the 
edges of the object; and by careful experiments the 
authors have found that under these circumstances align- 
ment cannot be made with ab all the same degree of 
exactitude as is possible when the partial images are 
clearly separated from each other and each appears 
opaque, as is represented in Fig. 3. Another objection 
to a simple pair of mirrors, such as is shown in Fig. 18, 
is that the nearer mirror obstructs some of the rays re- 
flected by the more distant mirror; and therefore the 
images are not formed with the full amount of light trans- 
mitted from the objectives. 

Eye-Piece Prism Combination.—The design of an optical 
combination which would avoid this latter defect, and 
would also give a clearly defined line of separation be- 
tween the images, has occupied a great deal of the authors’ 
time and attention during the whole of the seven years 
they have worked at this subject; and many different 
arrangements have been devised, which a with 
greater or less success the purpose in view. The plan 
which is now adopted will alone ba described. It is 
called an eye-pisce prism combination, and is shown in 








Fig. 19in plan, and also in elevation as seen from the 
right-hand end of the instrument. A ray of light U, 
coming from the left-hand end of the instrument, is 
totally reflected from the face f, of the prism M), so as 
to strike the face f., which reflects it downwards to f;, 
whence it is again totally reflected so as to pass towards 
the eye-piece with a downward inclination, till it strikes 
the face f, of a prism M;. In passing into the prism M, 
it is refracted into a horizontal direction. In like manner 
aray from the right-hand end of the instrument takes 
such a course as that represented by the dotted lines. A 
ray from the right-hand end, which follows such a course 
as that represented by the dot-and-dash line, passes 
through the prism M; at such an angle that it fails 
to enter the eye of the observer. If the objectives 
are so placed that the images are formed in the 
vertical plane containing the edge E, the eye-piecs 
can be so adjusted as to bring the images and the 
edge simultaneously into focus; and from what has just 
been seen with respect to the course of the ray represented 
by the dot-and-dash line, it is evident that the portion of 
the image formed by the right-hand objective, which falls 
below the edge line E, is quite out of view, as is also the 
portion of the image formed by the left-hand objective, 
which falls above the edge E. ‘Ihe edge therefore forms 
a clear line of separation between the images ; and being 
situated at right angles to the axis of the eye-piece, the 
whole length of the line is in focus. It is possible for an 
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optician to grind such a prism as that shown at M,, with 
an exceedingly sharp though obtuse angle at EK, and con- 
sequently a narrow but clear line of separation can be 
obtained. The face of the prism M:; nearest the eye may 
conveniently be ground to a spherical form as shown in 
Fig. 20, so that it constitutes the field lens of a Ramsden 
eye-piece, such as is commonly used in theodolites and 
other surveying and astronomical instruments. 

An interesting and important feature of this optical 
combination is that it re-inverts the image of the object, 
so that the object now appears erect: instead of being 
inverted, as it is in a telescope consisting of an object- 

lass and a simple eye-piece. Thus in Fig. 19 a ray of 
ight coming from the upper part of the object will strike 
the eye-piece prism M, lower down than one coming from 
a lower point. If one of the full lines in Fig. 19 repre- 
sents aray from the upper part of an object, and the 
other a ray from a@ lower point, it is evident from the 
figure that when these reach the image the ray relating 
to the top of the object is again uppermost, so that the 
latter appears erect instead of being inverted. In like 
manner the combination causes the object to appear un- 
reversed, that is, right for right: instead of reversed 
right for left, as it does in a simple telescope. This eye- 
piece prism combination the authors believe leaves nothing 
to be desired. : 

Astigmatiser.—In Fig. 3 the object viewed is repre- 
sented as being a pole or a mast. When, instead of an 
object having long vertical edges, a single point is to be 
observed, such as a star ora distant light, it is evident 
that it cannot be divided into two by the separating line, 
and therefore its range cannot be determined by the 
aligament of two partial images, in the way above 
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described and illustrated. The adaptation of the instru- 
ment for the determination of the distances of lights— 
which is one of the most important uses for a telemeter, 
especially at sea—was therefore one of the greatest diffi- 
culties the authors had to face. It was ultimately over- 
come simply and effectually by placing in each of the 
two beams of light—in that from the right-hand end of 
the instrument, and in that from the left-hand end—a 
small cylindrical lens, having the axis of the cylinder 
horizontal and transverse to the direction of the beam. 
The effect of such a lens is practically to put the light 
greatly out of focus vertically, while not disturbing its 
focus hcriz ntally. A speck of light is thus drawn out 
into a long vertical streak in each partial field, as repre- 
rented in Fig. 21; and the alignment can therefore bs 
effected exactly as in the case of a mast. When the par- 
ticular eye-piece prism combination already described is 
used, the two lenses can be made in one piece, as shown 
at A in Fig. 20. This cylindrical lens arrangement, 
which is called the astigmatiser, can be instantly put 
into the course of the beams, or taken out, as may be 
desired. It is found of great advantage in some cases to 
use the astigmatiser on other objects than single lights, 
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The upper and lower members of the framework con- 
sist of wire-drawn copper bars, of the section shown at W 
in Fig. 23, while the bracing is formed of another bar of 
the section shown at Z. A length of the latter bar is 
bent into a zigzag form, after it has been grooved trans- 
versely at the proper intervals, and has had the requisite 
holes cut in it for forming the tunnel through which the 
beam of light may pass. The top and bottom facets are 
next milled out to fit the section of the upper and lower 
members, which are then securely soldered to the zigzag, 
so as to form what may be called a girder with perforated 
plate bracing. Is is important that the framework 
should be as stiff as possible in a horizontal plane, much 
more important than that it should be stiff vertically. 
Considered, therefore, simply as a girder, the frame is, 80 
to speak, turned with its side towards the forces it has 
principally to resist, inasmuch as its stiffness is evidently 
greater in a vertical plane than in a horizontal ; but there 
are good reasons for placing it thus. 

As compared with a tube, the framework has great 
advantages in the ease ib affords for erecting the optical 
parts, and for getting all the mechanical parts into work- 





ing order, because each part is here separately accessible 
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For example, such an object as a tree when astigmatised 
appears as a mags of vertical streaks, which can be worked 
upon much more easily than a simple image could be, Or 
again, when a torpedo- boat is illuminated under the action 
ot a search light, it appears studded over with glittering 
spots and patches; the astigmatiser causes these to be 
drawn out into a comb of bright lines, somewhat as shown 
in Fig. 22, and the boa is thus rendered a remarkably 
easy object to observe upon for determining its distance. 
Frame.—Thus far the telemeter has been described 
only as an ——— of optical parts. These now 
require some mechanical support in the shape of a tube 
or other frame-piece, upon which they may be mounted ; 
and in view of the necessity for absolute steadiness in the 
support of the end reflectors, it is evident that any defor- 
mation of the frame-piece, such as will cause one reflector 
to move angularly relatively to the other, will cause an 
error in the indications of the instrument. It is there- 
fore necessary to secure that no appreciable permanent 
strain of the frame shall be likely to result from the 
treatment to which the instrument will be subject in 
transport and in ordinary handling, say on board ship; 
and further that the external forces necessarily applied to 
the Instrument during use, and the changes of tempera- 
ture to which it will be exposed, shall cause no temporary 
deformation of measurable amount. With a view to 
minimise the errors from the latter cause, the use of a 
tube as the support for the optical parts of the instrument 
has been discarded, and a framework composed of copper 
bars has been adopted. Asa primary protection against 
deformation from external forces, the instrument proper 
is inclosed within an outer tubular case, from which it is 
supported in such a manner that, though the case itself 
may be strained by external forces applied to it during 
the use of the instrument, no strain is Tueruby communi- 
cated to the framework supporting the optical parts. 

















without disturbing the others. Again, the bracing pre- 
sents a series of diaphragms, which most effectually ex- 
clude stray light reflected from the sides of the outer 
casing. But the chief reason for adopting this form of 
frame, and for constructing it of copper, is that liability 
to error from differential heating of the front and back of 
the instrument is thereby greatly reduced. In Fig. 24 is 
shown a section of a tube, and in Fig. 25 a section of the 
framework, each inclosed without an outer tubular casing. 
If heat is radiated upon the casing, as shown by the 
arrows, and heats the portion of the outer casing upon 
which it strikes, it is evident that heat will in turn be 
radiated inwards upon the tube or framework of the in- 
strument; but while the tube presents the whole of its 
half circumference to the radiant heat, and that half com- 
pletely screens the opposite balf from the radiation, the 
open framework presents a much smaller surface to 
receive the heat, and, moreover, some of the heat is 
radiated directly through the open spaces to the remote 
edges of the frame, and helps greatly to maintain a 
balance of temperature. Besides this, the members of 
the frame being in the form of transverse planes, give 
the shortest route possible for the heat to get across 
from the one side to the other. Were the girder 
laid so as to have its plane of maximum stiffness hori- 
zontal, the conditions would evidently be much less favour- 
able to uniformity of temperature on the front and back 
faces. Any bending of the framework in a vertical plane, 
when the instrument is directed towards the horizon, 
produces no observational effect, whether such bending is 
due to external forces or to a difference in temperature be- 
tween the upper and lower members of the frame. 
Case.—In order yet further to retard and also to 
equalise the transmission of heat to and from the frame, 
the case or outer tube is made of two concentric tubes, 
separated by distance pieces, Fig. 26, The inner shell is 





of copper, while the outer is of brass, and is enamelled 
externally. If necessary it was intended partially to fill 
the intervening space with water or other liquid ; bub it 
is found that air answers all the requirements. Any 
fluid in contact with the warmed side of the outer shell of 
the case will tend to rise, and so to cause a differential 
temperature between the top and bottom members of the 
frame, instead of between the front and back, and thus 
will preduce no effect upon the indications of the instru- 
ment. The necessity for great care in the design in this 
respect may be illustrated by mentioning that a difference 
of temperature of 3}; deg. Cent. between the front and 
back edges of the tramework would produce an error of 1 
per cent, at 3000 yards. 

Suppor's of Framework.—It is necessary not only that 
the tramework should not bend through differential heat- 
ing, but also that no forces applied by the hands and face 
of the observer should strain it. The delicacy with which 
this has to be accomplished may be gathered from the 
fact that, while the framework is amply strong enough to 
resist permanent deformation from the weight of a man 
standing upon it, yet a pressure of only 2 oz. applied at 
the centre is sufficient to cause an errorin thereading. It 
is therefore essential that no appreciable bending forces 
shall be applied to the frame during the use of the instru- 
ment. This is secured by attaching all the accessible 
parts, including the eye-pieces and the driving gear for 
the working screw, to the outer tube or case; and by so 
supporting the framework from the outer tube that any 
bending or twisting of the case itself shall transmit no 
forces to the framework. To this end the framework is 
supported from the outer tube or casing at two places, 
situated at about 17 in. to the right and 17 in. to the left 
of the centre of the frame. At the left-hand side the 
framework is supported by a simple gimbal-ring arrange- 
ment, as shown in Fig. 26, which prevents the framework 
from moving longitudinally, and also from rotating within 
the outer case. Abt the right-hand side another form of 
support is necessary, inasmuch as at this end it would not 
do to constrain the frame against endwise motion, nor yet 
againsb rotation, seeing that such constraint is already 
involved in the left-hand support. The right-hand sup- 
port is therefore made in the manner shown in Fig. 27, 
where S, 8, S are three short struts or rockers, with their 
outer ends resting in cups fixed to the outer case, and their 
inner ends resting in cups fixed to the framework. This 
arrangement is kinematically equivalent to a rod pass- 
ing tbrough a fixed ring formed of round wire; that is, it 
permits of free motion endwise, free rotation, and free 
angling, while it affords constraint against transverse 
motion. This system of supports is found completely to 
answer its purpose, and no forces applied to the outer 
tube affect the indications of the instrument. The exact 
positions of the points of support on the frame are deter- 
mined by calculation and experiments. If supported 
quite at its ends, it is evident that, in virtue of its own 
weight and of the weights of the parts it carries, the 
frame would become concave upwards when directed 
otherwise than horizontally — say towards a star above 
the horizon—whereas if supported at the centre only it 
would become convex upwards. In the former case the 
star would read short of infinity; and in the latter case 
beyond infinity, if such an expression may be allowed in 
view of the nature of the scale. The exact nature of the 
ary pe of the correct balance is rather difficult to state, 

ut it will be evident that there is a certain condition to 
be attained, in respect to the nature of the deflections 
produced by gravity under the foregoing circumstances. 

In order to prevent rain, spray, or dust from gaining 
access to the internal parts of the instrument, circular 
windows of optically worked parallel glass are attached 
to the case in front of the end reflectors; and the adjust- 
ing heads, which must be accessible from outside, are in- 
closed in pockets in the ring, Fig. 27. 

Gear.—As already explained, the accuracy of the tele- 
meter does not depend at all upon the perfection of the 
gear by which the refracting prism is moved to and fro. 
Nevertheless it is advisable to have the gear as free as 
possible from slackness or Jost motion, because in the 
working of the instrument it tends towards rapidity and 
ease of observation if every motion of the working head, 
however slight, produces a corresponding motion of the 
prism. The working screw and the nut which runs upon 
ib are therefore made with —_ care. In Figs. 28 and 29 
is shown the arrangement of the driving gear. The screw G 
is 1’; in. in diameter, cut with 20 threads per inch, double 
thread, A nut about 1 in. in length is tapped to fit the 
screw, and afterwards is slotted open, asshown. The nut 
is machined out on its under surface to the stepped form 
shown, and is then cut into two in the middle of its 
length ; and the two parts are soldered 2 in. apart toa 
plate P having a truly straight edge. By this means 
the two portions N,, Ne, each 4 in. in length, are 
held truly co-axial, and the equivalent of a nut 3 in. in 
length is obtained. The split nuts are bound by screws, 
so that they can be tightened up to the requisite degree ; 
and they are carefully ground upon the screw with a fine 
grinding powder. 

The spindle of a helically cut pinion W,, which is sup- 
ported in the ring carrying the three struts, Fig. 27, is 
connected to the screw through the medium of a loose 
piece L, provided at each end with couplings C, and C,. 
These couplings are of the simple construction shown in 
the detail views, Fig. 30 ; and are designed to prevent any 
force, other than that of a simple torque, from being com- 
municated from the ring, which is attached to the outer 
case, to the screw G, which is supported in bearings from 
the framework. They permit of free angling of the one 
shaft relatively to the other, and also of free motion end- 
wise, while communicating rotary motion from the pinion 
to the screw. The pinion W, is driven by a wheel W, ; 
the latter passes through a hole in the outer case, and is 
housed in a box which prevents rain or dust from gain- 
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ing access to the interior of the case. The wheel W, is 
carried on the spindle of the working head H, which is 
milled to the form of a series of toothed wheels. The 
fingers of the operator are placed over the working head, 
the toothed and grooved surface of which gives a good 
bite, and renders the head easily workable, without being 
gripped in the fingers. 

In some of the earlier instruments, a simple device was 
adopted to avoid all shake or lost motion in the gearing 
W, W., which the authors do not remember having seen 
described. The gear W, was made of two narrow wheels, 
placed side by side, one loose and one fast on the spindle of 
the working head. The two wheels were permitted a rela- 
tive motion equal to only a fraction of a tooth ; and a small 
spring was provided which tended to force them out of cor- 
respondence. When such a wheel is brought into gear with 
the pinion, it will be seen that, if thespring be strong enough 
to communicate the rotary force necessary for driving the 
screw, @ “space” in the pinion will always be completely 
filled by the equivalent of an expanding tooth on the 
wheel ; and lost motion or back-lash will be impossible. 
The friction caused by the arrangement is not excessive. 
This device, however, is not deemed necessary, and for 
the present at least has been abandoned in favour of solid 
helical gear. 

Adjustments.—T wo adjustments have to be provided for: 
One, called the “‘ coincidence ” adjustment, is to effect the 
conditioa that the scale ehall read the true distance of the 
object when alignment has been attained ; or rather, con- 
sidering the method employed for accomplishing the ad- 
justment, it secures that, when the true distance of an 
object is indicated by the scale, the images shall be in 
correct alignment. The refracting-prism holder D, Figs. 
28 and 29, is not attached directly to the nut onthe work- 
ing screw. The plate P, carrying the two portions of the 
nub already described, carries also a fork F which fits 
into a neck on the screwed sleeve K. This sleeve, upon 
which the prism carrier D is mounted, elides upon the 
rod R, which is grooved throughout its whole length, and 
is driven from the spindle V of a milled head carried in 
bearings in the ring, Fig. 27. The connection between 
the end of the rod and the spindle of the milled head is 
made through the medium of a loose piece and couplings 
similar to those for driving the working shaft. The rod 
is supported in bearings in the brackets (),, (J. The 
prism-holder is prevented from rotating about the rod R 
by being forked on to the plate P. It will thus be evident 
that, when the rod R is rotated, the prism-holder will 
move relatively to the nut N, Ny. Thescale S, however, 
is connected rigidly tothe nut; and consequently, when 
the rod R is rotated the prism is moved, while the scale 
remains stationary. In order, therefore, to effect the ad- 
justment of the instrument for ‘‘ coincidence,” the scale 
is seb to read infinity, and a star or the moon is sighted ; 
and if the images do not appear in exact alignment, the 
rod R is rotated until true alignment is attained. 

The second adjustment which requires to be provided 
has, for want of a better term, been named the “‘ halving” 
adjustment. Its purpose is to fulfil the condition that, 
when the two partial images of an object are brought 
into alignment, they shall form a complete image, and 
show neither duplication nor deficiency of the part of the 
object that fallsat the separating line. For this purpose one 
of the partial images must be movable relatively to the 
other in the direction at right angles to the separating 
line. Such motion is produced by the gear shown in Fig. 
31. <A plate of glass G, having truly worked flat parallel 
faces, is placed in the course of the beam from the left- 
hand objective, and is free to rotate partially about a 
horizontal axis at J. When the glass is directed normally 
to the beam, the latter suffers no displacement in trans- 
mission ; but when the glass is angled, it causes an up- 
ward or downward displacement of the beam, according 
as it is directed as shown in Fig. 31, or with the opposite 
inclination as indicated by the dotted line. This gear is 
worked by means of a screw H, attached to ashaft lying 
along the upper side of the framework ; the shaft is con- 
nected by meaus of couplings of the kind previously de- 
scribed with the spindle Y of a milled head carried in 
bearings in the ring, Fig. 27. 

In order to prevent accidental interference with the 
adjusting heads, these are covered by a revolving ring on 
the outer case; and the ring is fixed in the closed position 
by a locking screw, except when adjustments are to be 
made. Though provisions for adjustment, such as those 
described, must obviously be made for meeting cases of 
accidental derangement, it is found in practice that they 
are seldom required. For example, the authors under- 
stand that the first instrument supplied to the Admiralty, 
which was adjusted in Glasgow and despatched by train 
to Portsmouth, had not required adjustment during seven 
months’ use at sea; they ure not aware whether or nod it 
has since required adjustment. 

Electric Lamp.—In order to render the scale readable 
at night, an electric lamp of 1 candle-power, having a 
bulb about } in. in diameter, is housed in a metal box 
attached to the outside case, Fig. 15. The light from this 
lamp passes through a small window in the outer case, 
and is reflected from a mirror on to the scale and index 
point. The lamp is connected with a small portable 
secondary battery of three cells, carried upon the stand of 
the instrument ; the leads are carried for a portion of their 
length between the two shells of the outer case. In the 
course of the leads there is placed a push switch, close to 
the working head: so that, when using the instrument at 
night, the observer can at once illuminate the scale when 
he has effected the alignment of the images. 

Stand.—For use on board ship, the instrument is 
mounted upon a stand haviog provision for allowing 
the instrument to be turned freely in azimuth about a 
vertical axis, and also to be directed at a constant altitude 
in spite of the rolling or pitching of the ship. It is not 


detail, as the authors believe the particulars already given 
of the telescopic part of the instrument embody the most 
novel features of the apparatus, and those that will be of 
greatest interest to the members of the Institution. 
The provisions already described for the exclusion of 
rain, &c., render the instrument capable of exposure to 
all weathers. Nevertheless it is, of course, advisable, 
when the instrument is to be out of use for some time, 
to remove it from its stand, and place it in a box pro- 
vided for the purpose, in which it is held by means of 
india-rubber pads and leather straps, whereby itis secured 
against accidental damage. The box is fixed upon the 
deck near the range-finder stand. 
Use of Instrument.—In the conditions accompanying 
the invitation which the authors, in common with a few 
others, received from the Admiralty to submit a range- 
tinder for use in the Navy, the determination of the range 
of an enemy’s ship for purposes of gunnery was no doubt 
the main object in view. The instrument has, however, 
proved of great value for purposes of navigation. It is 
well known that the distance of any object at sea, and 
more especially the distance of a light, cannot be esti- 
mated by eye with any approach to accuracy. Somuch is 
this the case that, in certain weathers, experienced navi- 
gators frequently mistake a distant lighthouse for a near 
ship’s light, and vice versé. The only methods ordinarily 
available to the navigator for determining the distances 
of objects on shore are (1) by observing the change of 
bearing of the object in steaming a known distance, or (2) 
by ‘‘cross bearings” when the bearings of two known 
objects on shore are simultaneously obzerved, the position 
of the ship being deduced by plotting the bearings on a 
chart. In many cases, especially at night, only one 
object (say a lighthouse) is available, in which case the 
first method is the only one possible; but it again is in- 
applicable when the light is within some points of the 
bow; and this is the most important case, inasmuch as it 
means that the ship is steaming towards the danger. 
Even in the most favourable case, namely, that of steam- 
ing past a light, the method requires the lapse of a con- 
siderable amount of time, and may involve incurring 
great risks, The range-finder will determine the distance 
of a lighthouse or other object in a few seconds; and 
when necessary the object can be kept constantly in view, 
and the distance be read as frequently as may be desired. 
When the range is changing—either from the motion 
of the ship carrying the range-finder, or from the motion 
of the object, or from both—the range-finder can be used 
in either of two ways: (1) the object may be kept con- 
stantly in view, and the range read as frequently as de- 
sired, say every two or three seconds; or (2) the scale 
may be set to read a range that is being approached, and 
the range-taker, without touching the working head, may 
watch the images approaching each other, and give the 
word when exact alignment has been attained. This 
latter method of operation is specially applicable when 
the instrument is used in connection with gunnery, be- 
cause the guns and the range-finder can be adjusted for 
the same range, and the guns fired at the instant that the 
range has been attained. 
The range-finder will no doubt be found of great cer- 
vice in carrying out experiments on the manceuvring 
qualities of ships. For example, the turning circle (or, 
more correctly speaking, the turning curve) of a ship, 
under given.circumstances, can be determined by causing 
the ship to turn around or near a floating object—say 
another ship, or a small boat or target carrying an up- 
right pole, determining the distance and the bearing of 
the object simultaneously at given intervals of time, and 
plotting the data thus obtained. Again, the speed of a 
ship can be determined by causing it to steam past a 
stationary ship or a small boat, and noting the instant 
when the object is, say, 1000 yards ahead, and again the 
instant when it is 1000 yards astern. The speed of the 
ship could no doubt be ascertained in this way with quite 
sufficient accuracy for all practical purposes, and indeed 
well within the variations of the speed that result, under 
nominally identical circumstances, from unknown causes 
—say within1 per cent. As this trial does not necessitate 
taking the ship off duty to a measured mile, it could, 
especially in the case of war vessels, be carried out fre- 
quently, and under a great variety of circumstances. It 
will be evident also that as the ship and the floating object 
partake alike of the motion due to any general current, 
the effect of such a current is eliminated. 
The value of the instrument for nautical surveying will 
be so obvious that it need only be mentioned. 
Hand Distance Finder.—The naval range - finder now 
described is a development from a small instrument of 
30 in. base, which was designed by the authors in 1888 
as a field range-finder for infantry use. The first of these 
instruments which the authors constructed proved so far 
successful that it was the only single-observer instrument 
which passed the preliminary trials of infantry range- 
finders carried out by the War Office. For the final 
trials of the same series, a new instrument of 33in. base 
was constructed at short notice. In this second instrument 
sextant mirrors were used for the end reflectors, in place 
of the reflecting prisms which had been used in the con- 
struction of the first instrument. The fixing of these 
mirrors securely enough and without deformation is a 
great difficulty ; and this led to a failure of the instrument 
so constructed, Through the experience gained in manu- 
facturing the naval range-finder the authors have been 
able to construct a hand instrument of greatly improved 
design. For this instrument a base of 2ft. has been 
adopted, in order to secure great portability and handiness, 
so that the instrument may be used for a large variety of 
purposes. Among the purposes specially in view is the 
use of the instrument for navigation on the smaller sizes 
of ships, for yachting, for rapid surveying, more especially 
for military surveying and prospecting, and again for 


The optical details of this instrument, though of course 
of smaller dimensions, are practically identical with those 
of the naval range-finder. Mechanically the instrument 
differs from the latter in a number of important respects. 
The errors arising from bending of the instrument— under 
applied forces or differential heating—are much smaller in 
an instrument of shorter base; and this gives greater 
freedom of design. For simplicity and lightness the 
frame-piece supporting the optical parts of the instru- 
ment consists of a copper tube, 14 in. in diameter and 
about x: in. thick; while the outer case is composed of a 
single brass tube, covered in some portions with leather. 

The accuracy aimed at is one-third of that which the 
naval range-finder is designed to attain: namely, 3 per 
cent. at 3000 yards, 2 per cent. at 2000 yards, and so on. 

Small telemeters of this kind, weighing as they do only 
a few pounds, may conveniently be used in the hand, 
without any other support ; but for special purposes they 
may be supported in various simple ways. Thus for 
military use the instrument may be supported on a rifle 
for a kneeling position, on a rifle with bayonet for a 
standing position, or on the bayonet alone for reclining. 
Again, for use on board ship or in the field, increased 
steadiness is obtained by attaching to the instrument a 
vertical rod, of adjustable length, the lower end of which 
may be supported on the belt or in the waistcoat pocket. 

In this paper the authors have considered it advisable 
to confine themselves as far as possible to those portions 
of the subject which may seem to appeal more especially 
to mechanical engineers; and they have therefore not 
attempted to treat at all fully of the optical features of 
the instrument, which no doubt would prove of more 
special interest to physicistz. 








REAR COLLISION IN A FOG. 

DvRING a dense fog on the evening of December 20 a 
passenger train from Preston to Manchester came into 
slight collision with the tail of another passenger train 
standing at Oldfield-road up home signals near Salford 
on the Lancashire and Yorkshire Railway. 

The fogmen had been out all day, but about 5 p.m. they 
were sent home, as the fog had lightened. They had 
hardly left Windsor Bridge Junction, the cabin previous 
to Ol¢field-road, when the fog came on thicker than ever, 
and it appears that the driver of the Preston train ran 
past the junction home signal and the cabin without being 
aware of it, and did not see the other train till he collided 
with it. He was running without steam, and the collision 
was exceedingly slight, while the damage to the rolling 
stock was but trifling. Two or three passengers only 
complained at the time, but several complaints were re- 
ceived later. As there had been fogmen at all other 
signals, Lieut.-Colonel Addison thinks that the driver 
cannot be blamed, though had he exhibited as much 
caution as the driver of the first train, the accident would 
probably not have occurred. He attributes the collision 
to the absence of fogmen, which, under the circumstances, 
was unavoidable, but he considers that the Windeor 
Bridge Junction signalman should have taken special 
steps to stop the Preston train, and not trust to the home 
signal under such conditions of weather. The report con- 
cludes as follows : 

‘*This accident points once more to the necessity for 
the provision of fog-signal apparatus operated from 
the signal cabin, which are specially valuable when fog 
comes on suddenly, and before fogmen can be called oub. 
It is perhaps too much to expect railway companies to incur 
very heavy expenditure in connection with such appa- 
ratus until they are proved to be sufficiently reliable to 
enable fogmen to be dispensed with altogether; but in 
the vicinity of large towns and important junctions some- 
thing of the kind is greatly needed, even if only used as 
a substitute for fogmen until they can reach the spot. 
Several patterns have already been tried with a certain 
amount of success.” - 








Tue Lars Mr, W. J.B. Crirrkz, C.I E.—Mr. William 
John Bird Clerke, C.IL.E, MIC.E., died on the 13th 
inst. Mr. Clerke, who at the time of his death was an 
inspecting engineer under the Local Government Board, 
was educated at Trinity College, Dublin, where he gra- 
duated with distinction. After some years’ work at his 
profession in Ireland he joined the Public Works Depart- 
ment under the Government of Bombay, and was em- 
ployed for many years as an executive engineer in the 
Irrigation Department. In the great famine of 1875-7 
the engineers had to find employment for large masses of 
unskilled and inexperienced workmen, and it was due, in 
& greab measure, to Mr. Clerke’s powers of organisation 
that under these conditions many large irrigation works 
of permanent utility were planned and completed in the 
Poona district when he was serving. When the Bombay 
Municipality decided to settle the question of the water 
supply of the city by the construction of the huge reser- 
voir known as the om Lake, Mr. Clerke was appointed 
to carry out the work with which his name will be per- 
manently associated. We fully illustrated and described 
this mam in vol. liii.. page 518._ The lake was formally 
inaugurated by the Viceroy of India in April, 1892, Mr. 
Clerke being created C.I.E. in recognition of his services. 
Mr. Clerke then closed his career in the East, leaving 
behind him a singularly high official a He 
esteemed himself fortunate in securing employment under 
the Local Government Board instead of having, like the 
majority of retired Anglo-Indians, to rest in idleness. 
But he was attacked by a malignant disease in the throat, 
for which he underwent an operation on the 11th inst, 
Although it appeared immediately successful, pneumonia 
supervened, and he died on the morning of the 13th. Hehad 








intended on the present occasion to describe the stand in 





service as an artillery and infantry range-finder. 


almost completed his 58h year. He was never married. 
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SERIOUS COLLISION NEAR EDINBURGH. 

A VERY serious collision occurred on the night of No- 
vember 22 at Gorgie Junction on the North British Rail- 
way between a passenger and goods train, The two en- 
gines met at the crossing point of a junction, and besides 
derailment and damage to wagons, the rear end of the} 
leading third-class brake van telescoped into the third- ; 
class carriage behind it. The train men were injured, 
some badly, but happily the leading coach was empty , 
and the second one nearly so, consequently only four 
passengers were injured. 

Gorgie Junction is at the southern apex of a triangle, 
the northern side of which runs east and west and forms 
part of the main line between Glasgow and Edinburgh, 
and Haymarket Central and Haymarket West are respec- | 
tively the east and west junctions on the main line. Gorgie | 
Station is some 333 yards south of the junction; the | 
cabin is between the station and ths junction and works 
all the signals at both places. The passenger train, after 
stopping at the station, started with all signals off in the 
direction of Haymarket Central, and when close to the 
janciion the driver saw the head lights of the goods 
close upon him, and had just time to shut off steam and 
apply the Westinghouse brake before the collision took 
place. The goods train was coming from Haymarket 
West, and had been sent on at ‘‘ Caution,” but owing toa 
defective light in the signal had taken it as ‘‘ Clear,” and 
was coming on across the fouling point when the driver 
saw the passenger train, but had no time to shut off steam 
or to apply his brake. Happily he was going but slowly. 
As to the cause of the accident, there is no doubt but 
that it must be attributed to the defective home signal 
controlling trains from Haymarket West to Gorgie, and 
worked from the latter cabin. The driver of the train 
previous to the goods had shouted to the signalman that 
the home signal was not showing a good light, and 
the signalman thereupon got a shunter to adjust the wire 
by taking it up, and afver trying his signal, it worked 
apparently all right, judging from the position of the back 
light, which was all that the sigaalman had to guide him. 
This back light is of the modern pattern, ¢.¢., the back bulls- 
eye of the lamp, 14 in. in diameter, is obscured as soon as 
the signal fails to stand at ‘‘ Danger.” After the accident 
the signal arm was found to be drooping about half-way 
off, and close to the post this showed a double light. 
Soon after the ac-zident, and before anything had been 
disturb&d, a permanent way inspector measured the exact 
position of the balance-lever, so on Major Marindia 
holding his investigation the lever was placed in the same 
position and sighted from various points, whereupon it 
was found that at nearly 400 yards off it showed a full 
green light, but that as the signal was approached a little 
red appeared, until within 50 yards of the signal, when 
it was half red and half green, and remained so until 
right up to the post. The goods driver's contention that 
the signal was ‘‘ off” for him is thus fully borne out, 
though had ha kept his eye on ib as he stated 
he did, he should have noticed the change in it. 
Unier the circumstances the driver is technically 
responsible for the accident, but the circumstances | 
were very misleadiog, and there is great excuse for 
him. There is no doubt, too, that the back light was 
showing at the same time as the signal was in this doubt- 
ful position, which it clearly should not have done. 
The shade was s1id to have been set so as to obscure the | 
light as soon as the arm dropped 8 in., but this could not 
have been the case, and the inspecting officer trusts that ; 
the company’s signal engineer will look carefully into this 
matter, and so do we. Major Marindin also considers | 
that the fact of the cabin being 242 yards away from this 
signal is very undesirable, and he reminds the company 
thas in November, 1890, when reporting on a collision 
here, he recommended that it be placed nearer the junc- | 
tion. The report also says that a most important lesson | 
to be learnt from this accident is the necessity for abolish- | 
ing the use of the ‘‘ Section clear, but station or junction 
blocked” signal at this place, as has been done by other 
companies, who have suffered from the use of it under 
similar conditions; a slight defect in a signal, or a slight 
neglect of duty on the part of a driver, leading possibly to 
a terrible disaster. The three apices of the triangle are in 
this case so close together that very little inconvenience 
or delay should result from blocking back in every direc- 
tion, and w~ s7ree with the Government inspector when 
he says that che sooner that this is done the better. 

We would further point out that with the electro- 
pneumatic system of signalling which we recently 
described in our columns (page 65 ante), this accident | 
could not possibly have occurred, as, in the first place, 
there are no movable wires or other connections to be 
affected by the weather, and thus cause the signal to 
droop; and, secondly, had the sigaal drooped from any 
other cause, all conflicting signals could not have been pulled 
off, as unless a signal arm actually returns to “' Danger.” 
or to so near the ‘‘ Danger” position that it could not be mis- 
takep, when the lever in the locking frame is thrown back, 
this lever is prevented from going fully home, and thus, 
through the ordinary mechanical interlocking, the levers 
of all conflicting signals are locked in their normal or 
‘on ” position. With the electro-pneumatic system there 
would also be no need for the cabin to be moved nearer 
the junction, as signals and points work equally well, and 
with the same degree of eafety, at any distance from the 
signal-box. 2 

Major Marindin also points out that the continuous 
brake (Westinghouse), with which the train was fitted, 
probably had the ape effect of preventing more telescoping 
than actually took place. 











Austrian ComMErce.—The value of the imports into 
Austria last year was 72,740,000. The exports are set 
down at 74,250,000/, 





by passing an electric current throug } 
wound on them, and that by means of a reversing switch 
we suddenly change over the direction of the current in 
the coil, and have sufficient battery power to compel it to 
speedily attain a steady value equal and opposite to that 
which it had before reversal took place. Fig. 3 shows 
the arrangement of apparatus by means of which this can 
be accomplished. 


MAGNETISATION OF IRON. 
The Time Rate of Growth of Magnetisation of Iron, and 
its Importance to the Electrical Engineer.* 
By Mr. Ernest WILSON. 
THE permanent magnet or loadstone has been familiar 
to mankind from early times, and is at the present very 


| useful to the electrician. Volta, about a century since, 


marked an epoch in the science of electricity by his dis- 
covery of the cell now known as the “ Voltaic” call. Ib 
consists simply of two plates, one of copper and the other 
of zinc, dipping into brine or dilute sulphuric acid, bub 
not touching one another. A copper wire is soldered to 
each plate, and when the wires are touched together, they 
are more or less heated. In the process energy is trans- 
ferred from the cell to the wire by the agency of what 
we call the electric current. Many different forms of 
primary battery have been devised since Volta’s time, 
not to mention the storage cell. 

Soon after Oarstedt’s discovery of the action of the 
electric current upon permanent magnets, Arago and 
Davy independently discovered how to magnetise iron 
by c.using an electric current to circulate round an iron 
bar in spiral coils of insulated wire wound onthe bar. If 
the iron be very soft—wrought iron, for instance—it will 
only be strongly magnetised when the current passes, and 
such an arrangement is known as an ‘“‘electro-magnet,” 
a name due to Sturgeon, who early constructed powerful 
electro-magnets. The electro-magnet is familar to almost 
everybody nowadays. One meets with it in electric bells, 
telephones, dynamo-electric machines, arc lamps, and in 
a variety of other appliances, 

Ib is not necessary to dwell long upon the discoveries of 
Faraday in electro-magnetism, which are the foundation 
of the modern dynamo, a machine which enables us to 
dispense with batteries for the purpose of producing 
electric currents, and converts mechanical energy directly 


;into electrical energy; but I particularly wish you to 


note that in 1831 Faraday discovered that electric currents 
can bs induced in a closed circuit—a copper wire, for 
instance, joined on itself—by moving magnets near it, or 
what comes tc the same thing, by changing the mag- 
netism within it. 

Let us return to our electro-magnet. We have seen 
tha‘ when an electric current is passed through the copper 
wire wound on the magnet, the iron becomes magnetised, 
and is capable of exhibiting the same properties as per- 
manent magnets. We have here on the table an electro- 
magnet of ordinary form, with an iron core 4 in. in dia- 
meter.t Downstairs in the engine-room there is another of 
different construction, having a core 12 in, in diameter. 
This larger magnet is shown in Figs. land 2 ¢ It consists 









































Sechon on line A.A. 


of the cantral core, which has the copper coils wound on 
it for the purpose of magnetising it, and to complete the 
magnetic circle a slab of iron top and bottom, and a ring 
of iron concentric with the core. 


ets is magnetised 


Suppose now that either of these m: é 
the copper coils 


If the core be solid, as is the casein our magnets, what 


* A lecture delivered before the Engineering Society, 


aes College, London, February 14, 1896. 
s 


ee Phil. Trans., Royal Society, vol. clxxxvi., 1895. 
tSee Journal of the Institution of Electrical Engi- 


neers, Part 116, vol, xxiv.; also Proceedings of the Royal 
Institution, vol. xv. 


we find is that on reversal of current the magnetism of the 
interior of the core becomes reversed in direction, but at a 
later time than the magnetism near the surface ; and that 
this time, other things being equal, is greater in the 12-in. 
magnet than in the 4-in. magnet. In order to demonstrate 
this time effect to you, we have bedded near the centre of 
each core a small exploring coil which is connected to a 
D’Arsonval galvanometer. Also near or on the surface 
of each magnet we have another coil connected to 
another D’Arsonval galvanometer. 





The bedding of these coils is a little differently carried 
out in the two cases. In the 12-in. magnet holes are 
drilled through the core in a plane at right angles to its 
axis midway between its ends, and by means of hooks 
insulated wires are threaded through these holes so as to 
inclose a small sample area at the centre ; the outer coil in 
this case only incloses a sample area near the surface. 
This is shown in Fig. 2. 

In the 4-in. magnet on the table the central coil sur- 
rounds a rod of the iron, which, after being wound with 
the coil, was forced into a tube of the iron by means of 
hydraulic pressure, the ends of the coil being brought out 
to terminals at each end. The coil on the surface is 
simply wound round the magnet. 

We have said that a D’Arsonval galvanometer com- 
pletes the circuit of each exploring coil, and the deflection 
of the spot of light reflected from the mirror of the in- 
etrument tells us what is going on within the particular 
coil, that is to say, if we change the magnetism within 
the coil we shall induce, as Faraday found, an electric 
current in the circuit of the coil and galvanometer which 
deflects the needle. So that when the deflection is great 
we know that the time rate of change of magnetism 
within the coil is also relatively great. ‘These D’Arsonval 
galvanometers act, then, as a kind of eye-picce, by means 
of which we can see what is going on at the centre of the 
core, and at the surface of the core at any time. 

Let us take the 4-in. magnet first. You note there are 
three spots of light on the screen. The top spot tells us 
what is going on in the innermost coil, the intermediate 
spot tells us about the outer coil near the surface of the 
core, and the bottom spot is in connection with the 
current which magnetises the magnet. What we shall 
note is this; When the reversal of current takes place 
the bottom and intermediate spots will be immediately 
deflected, showing that the current is almost immediately 
totally reversed, and the change of magnetism occurs at 
once in the outermost coil. After a lapse of time the top 
spot begins to move, and shows by its maximum elonga- 
tion when the rate of change of magnetism is a maximum 
for the innermost coil, 

he same remarks refer to the large magnet, but we 
shall find that the time between reversal of current and 
when the innermost coil experiences its maximum rate of 
change is smaller in the case of the 4-in. magnet than in 
the 12-in. magnet, the ratio being about 1:9. We shall 
further note that if the reversals are slowly and con- 
tinuously performed, the innermost coil is not serious] 
disturbed, owing, as we shall presently see, to the shield- 
ing action of induced electric currents rendering the 
interior of the core practically useless for the purpose of 
magnetic change. 

hese time effects can also be shown by curves which 
have been recorded by means of photography, on a plate 
moving at an appropriate speed before the spot of light. 
In Fig. 4 are two curves obtained from the innermost coil 
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in the case of the two magnets, No. 1 in the 4-in. and 
No. 2in the 12-in, Horizontally we have time in seconds, 
vertically the deflection of the instrument. These repre- 
sent graphically what we have seen on the screen. The 
maxima occur at 6 and 59 seconds, the magnetising 
forces H being 11 and 16 respectively. The appa- 
ratus for recording these curves is on the table, but I do 
not wish to take up time on its explanation. 





We have next to consider the cause of this marked 
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effect, and how it depends upon the magnets used. 
Roughly stated, the reason is that the iron of the core 
itselt is a fairly good conductor of electricity, and it is 
solid, therefore when the changes in magnetism begin on 
the outside of the core they immediately set up opposing 
electric currents in the iron of the core itself, just as 
Faraday showed 65 years ago, only that iron is the con- 
ductor instead of copper. These currents as they die out 
on account of the magnetism being established in its 
reversed direction, allow a further penetration of mag- 
netisation. This goes on from point to point until the 
centre is reached and the reversed magnetism is fully 
established over the whole of the core. Now the time 
taken to accomplish this process of reversal is intimately 
connected for a given magnet with the curve of magneti- 
sation of the material, and it is not my intention to enter 
into a full explanation. But this is certain, and the 
experiments just made have fairly well shown it to be so, 
that if we compare two magnets similar in every respect, 
then, if the external magnetising forces are the same in 
the two, similar magnetic events will happen, but ab 
times after reversal varying as the square of their linear 
dimensions; that is, in our 12-in. magnet the times are 
nine times those in our 4-in. magnet. e infer from this 
that if we go on reducing the diameter of the bar we can 
make the times as short as we please, that is to say, if our 
12-in. core were not solid, but composed of a number of 
small cylinders or wires insulated from one another and 
each :':th part of an inch in diameter, everything would 
happen exactly as we have seen, but 90,000 times as 
quickly. If a non conductor of electricity having the 
magnetic properties of iron could be found, there would be 
no necessity for subdivision in order to prevent induced 
currents. a 

I now come to the importance of this time rate of 
change of magnetisation to the electrical engineer. 
Suppose for a moment that we could not prevent these 
induced electric currents in the iron of our core ; this would 
mean that all direct current dynamos and alternate 
current transformers would be rendered useless, and we 
should be thrown back upon alternate current machines 
without iron in the armature, and have to use rectifiers 
for direct or intermittent currents. a2 

The fact is this: that when we reverse our magnetising 
current, and eventually the magnetism of the whole core, 
work is done upon the magnet by the magnetising current 
other than that required to heat the copper coils. If we 
subdivide the core to such an extent as to practically 
annul the induced electric currents about which we have 
been speaking, there would still be a dissipation of energy 
in the core, due to what is known as magnetic hysteresis ; 
but if the core be solid the induced currents become a 
very serious matter, and represent energy which is dissi- 
pated and goes to heat the core. We have here a solid 
ring of soft iron; that is, it is nop subdivided £0 as to 
stop electric currents induced within it, and at present it 
is quite cool. We now pass an alternating current round 
the magnetising coils wound on it, so as to rapidly 
reverse the magnetism of the iron. j 

We find that it speedily becomes heated, partly owing 
to magnetic hysteresis, it is true, but almost wholly from 
induced currents. If it had consisted of a bundle of iron 
wires the heating would have been in the same time 
almost imperceptible. It is fortunate for electrical engi- 
neers that by subdivision of iron in the form of thin wires 
or plates, the induced current can be kept at such a mag- 
nitude that its heating effect in dynamo electric machi- 
nery is not more troublesome than the unavoidable heat- 
ing due to magnetic hysteresis, which is a property 
peculiar to the material. ‘ 

In addition to this dissipation of energy we have the 
shielding action of these induced currents, which renders 
the centre of solid iron cores or wires practically useless 
for the purpose of change of magnetism in the case of 
alternating currents of sufficiently high frequency. Take 
the 4-in. magnet on the table. If we pass an alternating 
current through its magnetising coils having a frequency 
of 1/20—that is, the ourrent is alternately positive and 
negative, and makes a complete reversal in 10 seconds— 
only the outside portion of the core is really useful, 
the centre being screened by the induced currents. With 
this frequency a tube would be practically as useful as the 
solid core, the external diameter being the same. This is 
the same thing as stating that in the case of a soft iron 
wire 1 millimetre in diameter, only the outside layers are 
really useful if the frequency be 500. 

In conclusion I wish to express my thanks to Dr. Hop- 
kinson for allowing me to use his large magnet down- 
stairs, * 





LAUNCHES AND TRIAL TRIPS. 

Tux s,s. Clan Menzies was launched from the yard of 
the Naval Construction and Armaments Company, Bar- 
row, on Saturday, the Ist inst., as mentioned in last 
week’s issue. Two hours afterwards her masts were 
fixed. She was taken under the 100-ton crane on Mon- 
day, and by Wednesday night ail her boilers, engines, 
and heavy fixtures were on board. It may be stated that 
Mesers. Cayzer, Irvine, and Co, have given an order to 
the Naval Construction and Armaments Company, 
Limited, at Barrow, to build another Clan Line steamer 
at Barrow of about 4000 tons. 7 five steamers for 
this line have been built at Barrow, while the engines of 
eight others have been tripled. 





On Saturday, February 1, there was launched from the 
yard of the Tyne Iron Ship Building Company, Limited, 
of Willington Quay-on-Tyne, a steel screw steamer built | 
to the order of Mr. E. C. Thin, of Liverpool, and of the 
following dimensions, viz.: Length, 350 ft.; breadth, 


47 ft. ; depth, 28 ft. 3in. moulded. The engines, which 
are to be-supplied by the North-Eastern Marine Engi- 
neering Company, Limited, are of the triple-expansion 
type, having cylinders 254 in., 41 in., and 68 in. in dia- 
meter by 48 in. stroke, and intended to work with steam 
at a pressure of 1601b. On leaving the ways the vessel 
was named the Tropic. 





Messrs. John Readhead and Sons, South Shields, 
launched on the 12th inst. a new vessel built to the order of 
Messrs. Walter Runciman and Co., of Newcastle. Her 
dimensions are: Length, 323 ft.; breadth, 46 ft.; and 
moulded depth, 25 ft. 6in. Her deadweight capacity is 
over 5100 tons on a light draught. The engines are of 
the triple-expansion type, and were also supplied by 
Messrs. Readhead and Sons. The cylinders are 24 in., 
40 in., and 64in, in diameter by 42 in. stroke, steam 
being supplied by two large steel boilers, working at a 
pressure of 160 lb. per square inch. 





Messrs, Short Brothers, Pallion, Sunderland, launched 
on the 15th inst. a steel screw steamer named Kelvin, built 
for the Glasgow Steam Shipping Company. She is of the 
following dimensions: Length, 316 ft.; breadth, 42 ft.; 
and depth moulded, 26 ft. 9 in., and capable of carrying 
a large cargo on a comparatively shallow draught. The 
holds are four in number, with a large hatchway to each, 
with six powerful steam winches. The steamer is fitted 
with engines and boilers having a working pressure of 
180 lb., and fitted with Howden’s forced draught by 
Messrs. W. Allan and Co., Limited, of Sunderland. 





The s.s. Hyson proceeded down the Belfast Lough on 
the 15th inst. to undergo her trial trip at the hands of the 
builders, Messrs. Workman, Clark, and Co., Limited, 
a to taking her place among the fleet of the China 

futual Steam Navigation Company, of London, for 
whose trade with China the vessel has been specially de- 


Length, 410 ft. ; breadth, 48 ft. ; depth, 30 ft. 5in. ; gross 
tonnage, 4450 tons. On the bridge deck, which extends 
for a length of 110 ft. amidships, are placed in steel deck- 
houses the rooms for the captain, officers, and passengers, 
with a saloon fitted up and heated by an arrangement of 
steam pipes. The lighting throughout is provided for by 
an installation of electric lighting, including search lights, 
&c, The average speed was 144 knots, 





Messrs. Laird Brothers, of Birkenhead, launched on the 
15th inst. the Capitan Orella, the firat of four 30-knob 
torpedo-boat destroyers which they are constructing for 
the Chilian Government. She is similar to the boats of 
the same class which they are building for the British 
Government. The Capitan Orella was only ordered in 
August last. 


The Desperate, the first of six of the new class 
of torpedo-boat destroyers ordered from Messrs. John 
I. Thornycroft and Co., was launched from their yard 
at Chiswick on the 15th inst. The new destroyer, which 
we illustrated and descri on page 30 ante, is in 
general design similar to the Daring, built by the same 
firm, but, having to attain the speed of 30 knots, she is 
larger, and is provided with greater engine power. Her 
length is 210 ft. ; beam, 19ft. 6in. ; and depth, 13 ft. 6 in. 
To keep down the weight of the hull a new special make 





signed and equipped. The dimensions of the vessel are: | 


to develop 7000 indicated horse-power under forced 
draught, and to drive the ship at a maximum speed 
of 20 knots. Of the coal to be carried, which will 
be sufficient to give the vessel a radius of action, at 
10 knots, of about 7000 miles, part is to be stowed above 
the protective deck and over the engine and boiler rooms, 
while the remainder will be in side bunkers below that 
deck. The armament of the Pelorus will consist entirely 
of quick-firing guns, of which there will be eight 4-ir,, 
eight 3-pounder, and three Maxim guns, two of the 4-in. 
guns being mounted on either side of the conning tower 
on the forecastle and two on the poop, the remaining 
guns being distributed on the upper deck and at the bow 
and stern, The vessel is also fitted with two torpedo 
tubes. The ship has two wooden masts, one at the after 
end of the forecastle and the other at the fore end of 
the poop, each being in two lengths, with a lowering 
topmast and pole in one. The vessel is lighted through- 
out by electricity, the current being supplied by two 
dynamos. The keel-plate of the Pelorus was laid on 
pad 21 last, and the ship is to be completed in the coming 
une, 





The s.s. Palena was launched on the 17th inst. by 
Messrs. John Reid and Co., Limited, Whiteinch, and is 
the twelfth vessel built by them for her owners—the 
Compania Sud Americana de Vapores, Valparaiso. The 
Palena is almost a duplicate of the Loa, completed a 
year ago by the same builders. The vessel measures 
about 365 ft. in length. The machinery, which is being 
titted by Messrs. Dunsmuir and Jackson, of Govan, con- 
sists of triple-expansion engines having cylinders 28 in., 
45 in., and 74 in. in diameter by 54 in. stroke, This 
vessel was ready for launching three months ago, but has 
= delayed till now in consequence of the engineers’ 
strike. 





The s.s, Nanshan, built by the Grangemouth Dockyard 
Company for Messrs. Richardsons, Great St. Helen’s, 
London, has completed her triale. Her dimensions are 
297 ft. by 39 ft. by 24 ft. She carries adeadweight of 3400 
tons on a light draught, and is fitted with water ballast 





in afterhold, deep tank amidships, and in peak tanks. 
Her engines, which were supplied by Messrs. Hutson and 
Son, are of the triple-expansion type, having cylinders 
23 in., 38 in., and 61lin. in diameter by 42 in. stroke, with 
two large boilers. The Nanshan on the measured mile 
attained a speed of fully 13 knots, the engines working 
smoothly throughout. 





Russian Rattways.—Among certain new lines which 
have been under the consideration of a special Russian 
railway commission, may be mentioned one from Yaro- 
slaw to Rybinsk, a distance of about 80 versts. The 
object is to unite St. Petersburg to the industrial districts 
about Yaroslaw. 





Laxton’s BurLper’s Pricg-Book ror 1896.—Messrs. 
Kelly and Co., Limited, 182, 183, and 184, High Holborn, 
London, W.C., have forwarded to us the seventy-ninth 
annual edition of this vade mecum of the architect and 
builder, which gives 72,000 prices of materials, &c., with 
an excellent index, in addition to much information as to 
legislation, municipal regulations, and other data very 
serviceable in making estimates and drawings for all 
types of buildings. A new feature in this edition is the 
inclusion of the rules of procedure in cases brought before 








of steel has been used in it, which has a greater tensile 

strength of some 10 tons to the square inch than the mild | 
steel generally used. The propelling machinery of the | 
new vessel is of the Daring type and arrangement, but is | 
designed to indicate 5400 indicated horse-power, or 1000 | 
more than that of the Daring. The boilers are of the | 
Thornycroft water-tube type, three in number, the two | 
forward ones being placed back to back with one funnel | 
in common, and the after one with a funnel to itself. An 

improvement has been made by utilising the space between 

the funnels and their casings as upcast shafts for the | 
purpose of ventilation. A modification has been made in | 
the bow and stem of the Desperate consequent on the | 
high speed she is intended to attain, the bow having more | 
flare, and the stem being made to rake forward, instead of | 
aft, above water, thereby rendering her a much drier 

versel than would otherwise be the case. The armament 

is to be six quick-firing guns—four on the breadsides, one | 
forward, and one aft—and two torpedo tubes. The | 
Desperate was launched with all her machinery, boilers, | 
&c., on board, and is practically ready for steaming, so 

that she should soon make her trials. | 





On Saturday, the 15th inst., the new twin-screw cruiser | 


the tribunal of appeal appointed under the London 
Building Act of 1894, and *‘ a new form of agreement and 
schedule of conditions for building contracts,” lately 
issued by the Royal Institute of British Architects to 
supersede a form of ‘‘ heads of conditions” of builders’ con- 
tracts originally agreed to between the Institute and the 
Builders’ Society, but now withdrawn from general use. 
The price of the book is 4s. 


Burrer-Stor Cotiision.—The Great Western Railway 

ompany’s special instructions for working the continuous 
brake lay down that on approaching a terminal station 
the continuous brake is to be applied at the distant signal 
and the train sufficiently checked to be brought into the 
station controlled entirely by the hand brake, buta driver 
of a passenger train reversed this order when entering 
Princes Risborough Station on December 21, and applied 
his hand brake at the distant, and, finding that the wheels 
skidded, applied the vacuum brake when some 113 yards 
away from the stops, with the result that the wheels 
skidded again, and, as he had no time to create a fresh 
vacuum, he reversed his engine, but was unable to pre- 
vent a very slight collision with the stops. No damage 
was done to the train, and the stops were moved but a 


Pelorus was launched from Sheerness Dockyard. The |few inches. Seven passengers out of 30 in the train com- 
Pelorus is the first of a new type of third-class protected | plained, but in no case, fortunately, were their injuries 
fast cruisers, several of which are to be built for the Navy. | severe. The rails were undoubtedly greasy, but it appears 


She is 300 ft. long, 36 ft. 6 in. beam, and will have a loaded 
displacement of 2135 tons, at which her mean draught 
will be about 12 ft. 6 in. The hull of the vessel is con- | 
structed of steel, and her vital parts are protected by a 
turtle-back deck, throughout her length, of steel plating, 
2in. thick, the stern and rudder posts, shaft brackets, 
&c., being of cast steel. The rudder is of the balanced 
type, and is worked by steam steering gear. The vessel 
has a poop and forecastle, and between them the waist 
extends to about half her length, the officers’ quarters 
being aft under the poop and the crew being berthed for- 
ward. The propelling machinery of the ship, which is to 
be supplied and fitted by Messrs. J. and G. Thom- 
son, Limited, of Clydebank, will consist of two inde- 
pendent sets of inverted three-cylinder triple-expan- 











* See ENGINEERING, vol. lix., page 283. 





sion ergines, to be a with steam by eight 
water-tube boilers of the Normand type, and designed 


that out of the four sand pipes with which the engine was 
fitted, only one, and that in this case behind the wheels, 
was workable! This was known to the driver—who had, 
however, only started driving on that branch on his own 
responsibility that very morning—and to the locomotive 
foreman and engine-shed charge man, and had apparently 
been known for some time previous. When the causes of 
the accident were inquired into by Lieut.-Colonel Yorke 
nearly a fortnight later, the pipes were still found in the 
same defective condition, which, as he says, seems inex- 
cusable, and he rightly thinks that some explanation 
should be forthcoming as to how it happened that this 
engine, which has to work over a line with severe gra- 
dients, had been allowed to remain so long without proper 
sand pipes. Our respect for the vacuum brake is not 
enhanced by this exhibition of its impotence when required 
quickly for a second application. 
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Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
svecification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti t of the pt of a yplete specification, 
grve notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


3866. R. W. H. Newington, Streatham Hil), Surrey, 
and R. Hewlett, London. Electrical Switches. 
(5 Figs.] February 22, 1895.—These improvements consist chiefly 
in the arrangement of the contact faces between any fixed 
contacts and a movable arm or arms, in the form of a projection of 
coned, ‘‘ veed,” or pyramidical section upon the arm, and corre- 
os recess, upon the fixed contact, or vice versa, alsoof a 
sliding spring-pressed piece on the fixed t, with projecting 
face of coned, ‘‘veed,” or pyramidical section, making contact 
radially to axis of the switch arm, upon a corresponding recess in 
the end of the switch arm, or vice versa. Referring to Figs. 1 and 2, 
A is the switch arm, moved by the insulated handle B around a 











spring-pressed and insulated axis C. Fixed insulated contacts D 
are arranged as segments of a circle about the axis C. The fixed 
contacts D are shown working with a contact face of pyramidical 
section, in rubbing contact with corresponding ‘‘ veed ” recesses E, 
on the switch arm A. Fig. 3 shows the fixed contacts D making 
elastic rubbing contact with the switch arm A in a radial direction 
to the axis C, the faces of pyramidical and recessed ‘‘ veed” sec- 
tion of contact being shown in obvious converse position. The fixed 
contact is provided with a face D! held by a pin F to the fixed 
contact D, and sliding thereon, radially to the axis C, by the pres- 
sure of aspring G, to make elastic rubbing contact on the switch 
arm. (Accepted January 8, 1896). 


13,164. W. Lloyd Wise, London. (Maschinenfabrik 
Oerlikon, Oecerlikon, Switzerland.) Alternating Current 
Dynamos, (3 Figs.) July 8, 1895.—This invention relates to 
alternators in which the electromotive force of the armature is 
produced by the periodical change in number, but not in direc- 
tion, of the magnetic lines of force that cut the coils of the arma- 
ture, and in which the rotary portion of the machine is not pro- 
vided with any current conductor. Now ding to the p t 
invention, the number of the grooves or holes in each armature ring 
is, in the case of monophase-current machines, made equal to 
double the number of the pairs of poles, and, in the case of 
polyphase-current machines, is made equal to double the number 
of the pairs of = multiplied by the whole of, or half the 
number of the phases of the system. In this way the number 
of the separate armature bobbins is made as small as pos- 
sible, and with adequate groove opening, any individual 
bobbin can be wound and insulated before being fixed in 
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the machine. In order to prevent a logs of energy by 
the formation of ‘ Foucault currents” in the magnet, this 
magnet is made up of a number of separate two-legged cast steel or 
iron bow-shaped pieces, which are magnetically independent of 
one , and the ber of which is equal to the number of 
the pairs of poles. On each leg of each bow-shaped piece and at 
the part thereof opposite to the corresponding armature ring, 
there are placed sheet-iron pole shoes, the arrangement being such 
that the magnetic lines of force pass from the pole shoes, in the 
direction of the plate surfaces, into the massive cast-steel or iron 
bow-shaped pieces. Figs. 1 and 2 show a three-phase current 
alternator having four pairs of poles. E represents the cast 
casing ; P the sheet-iron armature rings with grooves or holes 
n through which the armature bobbins a extend ; mthe magne- 
tising coil ; K the several bow-shaped pieces of the magnet ; and 





Z the sheet-iron pole shoes. In this example, the number of grooves 


number of pairs of magnet poles formed by the pieces K, multi- 
plied by half the number of phases, or = 12. Fig. 3 shows a three- 
phase alternator in which the number of holes n in each armature 
ring P is equal to double the number of the pairs of magnet poles 
multiplied by the number of phases, or = 24. The armature wind- 
ings @ consist of 12 coils arranged on the system of drum winding. 
(Accepted January 8, 1896). 


22,337. The Edison and Swan United Electric 
Light Company, Limited, and A, W. Hill, Ponder’s 
End, ddlesex. Incandescent Electrical Lamps. 
{5 Figs.] November 22, 1895.—This invention relates to the con- 
struction of the bulb and holder of an incandescent electrical 
lamp in such a manner as to shorten the leading-in wires and 
lesgen the risk of their a and to afford ready means 
of putting the filament or one of two filaments in or out of circuit. 
The bulb B terminates above with a hollow fitted to receive a disc 
D of ceramic or other non-conducting material cemented in the 
hollow, and having fixed on its upper facea pair of contact plates 
Cas shown. The two leading-in wires for a single filament are 
— through holes in the disc into holes of the contact plates 

in which they are soldered. The spring pl P are ted 








as usualin a base M of non-conducting material, and are con- 
nected to the leading conductors W. The base M is secured 
to the cone N by screwing on to N a socket S, which terminates 
in a number of circularly arranged spring blades E. The bulb B 
hasa ——— lip L forming a bead all round its head, this lip 
lodging in hollows of the spring blades E when it is pushed in 
with sufficient force to push the blades outwards so as to let it 

to the position where it is held by their elastic pressure. In 
thus pushing in the head of the bulb the contact plates O are 
pressed on the plungers P. By turning the bulb partly round 
to one position, the two plates C may be brought to face the 
plungers P, thus putting the filament in circuit by turning the 
bulb about one quarter round, the filament is put out of circuit. 
(Accepted January 3, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


224. J. Molas, London. Hydraulic Pressure 
Machines. [3 Figs.) January 8, 1895,—This invention relates 
to the arrangement of multiple pistons or rams in an hydraulic 
cylinder, and to their combination with a tubular supply valve in 
such a manner that the area on which the hydraulic pressure acts 
is automatically varied so as to correspond with the varying loads 
to be overcome, the expenditure of the motive fluid being thus 
proportioned to the work which has to be performed by it, The 
regulating cylinder A, which communicates by a pipe B with the 
working cylinder of an bydraulic lift, press, crane, or the like, and 
which has the same capacity as that working cylinder, is fitted 
with a piston © having a central boss D and several concentric 
annular plungers, the upper ends of which are formed as pistons 
E, F, pai G bh provided with suitable external and internal 

ackings. K is a central supply valve in the form of a tube which 
8 fitted to slide vertically and extends up through cavities 
formed in the head of the cylinder; it terminates in a rcd k of 
smaller diameter which passes out through packing, and has a 
crosshead and side-rods to carry weights L, in the form of seg- 
ments, resting on shoulders of guides / and so arranged that, as the 
rod k rises, one after another weight is lifted, the load on & being 
thus increased step by step as it ascends. In the upper part of the 
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tube K there is a lateral orifice M which is always open toa cavity 
in the cylinder head, this cavity communicating by a wpe or con- 
duit N with the operating valve or valves for supplying high-pres- 
sure water, and for discharging the water when the work is done. 
The apparatus operates as follows: Assuming that a light load 
has to be raised by the piston or plunger of the working cylinder, 
the high-pressure water raises valve S, and flowing through N 
enters the tube K by the orifice M and acts on the area of the boss 
D, causing the piston C to descend and to force fluid by the con- 
duit B into the working cylinder. Should the pressure thus trans- 
mitted to the working cylinder be insufficient to overcome the 
load, then as the piston C and its boss D cannot descend, the 
pressure in and under the tube K increases, and the tube is forced 

pwards in opposition to the weight L until the lower mouth of K 
is in such a position that the service pressure acts on the larger 
area of E, as wellas on D. If the pressure on this larger area be 
still insufficient to force down the piston C, the tube K is still 
farther raised, lifting an added weight, and allowing the pressure 
to act also on F, and it may be then on G, until the total area on 
which the pressure of the water acts is such that the piston C is 
forced down, transmitting to the working cylinder pressure suffi- 
cient to overcome the load thereon. (Accepted January 8, 1896). 
4224, H. W. Young and D. T. Young, Birmingham. 
Screw Jacks. (2 Figs.) February 27, 1895.—This invention 
relates to screw jacks and like appliances having a screw operated 








or holes n 


in each armature ring P is made equal to twice the 





with a ratchet lever. The object of this invention is to provide a 


safe and ready means of reversing or withdrawing the ends of the 
pawl from the recesses or teeth upon the ratchet wheel or head 
end of the jack or like screw. The screw jack is constructed in 
the usual manner, provided with the ordinary fittings, and 
with the serrated or ratchet ring A and the lever B, inserted at 
opposite ends of the pawl-box or ratchet handle C, which is 
attached to the screw or ram. The lever and ratchet handle which 
covers the pawl D has its outer end c! made to suit the particular 
bar B, which may be employed for obtaining the desired leverage. 
The pawl D is attached with its opposite shaped ends d, «' to the 
stock of the ratchet lever head or handle C by providing a pin or 
fulcrum E upon which the pawl D is mounted. The pawl and pin 
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may be turned together within the bearings c?, c? formed in the 
jaws or the box part of the head C, and thus, although the pin E 
does not permit the pawl to turn upon it, the pin itself cannot 
turn or move without turning round or reversing the pawl. This 
is accomplished by making the hole d@? within the pawl D square, 
or other than round. The holes c2, c3 within the sides or jawa of 
the ratchet or spanner head or handle C are made circular, and a 
head E! is provided upon the outer extremity of the pia E to 
enable a spanner to be placed thereon when it is desired to move 
the spindle or pin for withdrawing the pawl or for putting the 
pawl in position one side or the other between the ratchet-wheel 
teeth. (Accepted January 3, 1896). 


RAILWAYS AND TRAMWAYS. 


4052. J. E. Howard and J. C. Taite, London. 
Aqgasatas for Heating Railway Gaaesngee. [4 Figs.] 
February 25, 1895.—This invention relates to an improved con- 
struction of — valve for use in the railway carriage heating 
apparatus described in Patent No. 7878 of 1894. The drip valve 
proper, 1, is in the form of a ball arranged to close upon an 
annular seat 2 surrounding a large outlet passage 3 in the valve 
case 4, which is adapted to be attached to the steam pipe 5 and 
the drain pipe 6. A a a the valve 1 from accidentally 
falling out of its casing before the latter is secured in position. 
Against the underside of the valve 1 bears the short arm 7 of a 
lever which is loosely mounted on a pin 8 secured in the valve 
case, and the long arm of which extends outward beyond the 
valve case, and is made sufficiently heavy to overcome the weight 
of the valve 1 when the latter is not subjected to steam pressure, 
or is subjected to only a emall steam pressure. The leakage 
valve forming the small outlet for water of condensation and 
steam from the drip valves shown, comprises a plug 9 adapted to be 
readily screwed into place in a lateral branch of the valve case 4 
and formed with an internal chamber which is charged with a 
compressed permeable mass of material 10 held in place between 
transverse perforated or permeable plates 11, and the outer end of 
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which is i with a perforated wall or stopper 12. The 
inner end of the leakage valve may be reduced in cross-section as 
shown, so that when in place, should the water naturally remain- 
ing in the porous mass 10 when the apparatus is put out of use, 
freeze, steam will, on again putting the apparatus into use, enter 
the steam space 13, formed around the said reduced inner end of 
the valve, and thaw the frozen water therein, thus enabling the 
said valve to act again in the required manner. The porous or 
rmeable mass 10 may be ordinary fibrous asbestos compressed 
n place within the hollow screw plug 9. When steamis admitted 
to the Pipe 5 it presses the valve 1 down upon its seat 2 in opposi- 
tion to the weight of the lever 7, and so closes the large outlet 
e 3, but sufficient steam and water of condensation can still 
pass deotah the leakage valve to maintain the heating apparatus 
in working order. When the steam pressure falls upon cutting off 
the supply of steam to the heating Par pee the outer arm of 
the lever 7 is caused by gravity to fall and cause the inner arm 7 
to lift the valve 1 and thereby permit the free escape through the 
large outlet e 3 of steam and water from the pipe 5. The 
stop cast on the valve case 4 may be —- as shown, with an 
adjusting screw to enable the extent of opening of the valve 1 to 
to be regulated. (Accepted January 3, 1896). 


22,725. H. F. Clive, Tuticorin, Madras. Axle-Boxes 
for Railway Rolling Stock. (2 Figs.) November 27, 1895. 
—This invention relates more particularly to an improved method 











J bearing. The axle-box 


of supplying lubricant direct to the axle 
b is shaped in such a tain the lubricant / at the 











as to 
bottom of same, while it is further furnished with a door or flap d 
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in order that ready access may be had to the interior of same. 
Beneath the axle k is mounted a spindle s upon bearings ¢, which 
are designed to fit tightly across the front and the back of the 
box b. Upon the said spindle s is mounted a friction wheel w 
designed to engage with the fillet or flange 2 of the axle k, and by 
which the spindle s is revolved. Upon the same spindle there are 
further mounted two grooved or other suitably shaped splash 
wheels w!, which carry or throw up the oil or other lubricant 
against the underside of the axle k. / is the bearing block. The 
spindle s runs in half-round bearings which are so arranged that 
the friction wheel end is made to deflect on putting in the moe ape 
afterwards recovering its position, so that the friction wheel w 
may engage with the fillet or flange z of the axlek. (Accepted 
January 3, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


3642. J. Howden, Glasgow. Steam Boiler and 
other Furnaces. (4 Figs.) February 20, 1895.—This inven- 
tion comprises improved means of dealing with the used fire gases 
of steam boiler and other furnaces in order to remove therefrom 
smoke or carbonaceous particles and soluble constituents, In con- 
nection with steam boilers of a common marine type these means 
are employed in combination with forced draught. In the case of 
a single boiler (Fig. 1) a casing A is constructed at any convenient 
side of the uptake or funnel B with a lower opening C and an 
upper opening D into the funnel, a damper E being placed in the 
funnel between the two openings. Immediately above the lower 
opening C into the funnel B, and close thereto, perforated pipes G, 
supplied with water under pressure, are arranged to throw sheete 
or closely disposed rows of jets of water into the casing A. In 
Fig. 1, one sheet of water H is thrown horizontally, or nearly so, 
directly across from the funnel B to the other side of the casing A, 
another sheet of water J being directed more or less downwards. 
Or the perforated pipe G may be placed at the top of the upper 
opening D 80 as to direct the water down past both openings D, C. 
The fire gases pass through the water H, J and become washed and 











J642 
purified, the pressure they have due to the forced draught enabling 
them to sufficiently overcome any retarding effect of the water. 
The casing A extends below the lower opening C in the funnel B, 
and the water and what the water absorbs from the fire gases 
collect in the lower re. passing off through a perforated dia- 
phragm K below which there is a tray L for collecting the solid 
matters. This tray L, which, as well as the perforated diaphragm 
K, ismade removable for being emptied, is made with a raised 
edge rim M, over which the water flows into a discharge pipe N. 
Io an arrangement in which two or more boilers are in connection 
with a single funnel B, the sheets of water H, J may be directed 
downwards and with more or less inclination at the openings into 
the bottom of the funnel, the bottoms P of the flues being suffi- 
ciently inclined downwards to cause the water to drain into the 
separating trays L, of which in this case there are two. In the 
case of land boilers or furnaces it will generally be convenient to 
apply the sheets of water H, J in a horizontal flue Q (Fig. 3) lead- 
ing to the chimney, the spray pipe or pipes G being at the top of 
the horizontal flue, and the water being directed downwards so 
that the fire gases may pass horizontally across them. (Accepted 
December 27, 1895). 


TEXTILE MACHINERY. 


A. Birtwistle and T. Bennett, Great Har- 
wood, Lancaster. Apparatus Connected with 
the Putting-in of Cross-Borders in Looms for 
Weaving. (8 Figs.) January 22, 1895.—a is an endless pitch 
chain stretched between the chain wheel ) fastened upon the axis 
of the emery roller R, and another chain wheel ¢ rotating upon 
the stud d, The stud d projects from the side of a boss d' (Fig. 3) 
which is adjustably movable on the fixed rod ¢ to suit different 
lengths of chain required from time to time for cross-borders at 
various distances apart. The chain a carries a pin /, which, as the 
chain travels round, gradually reaches and presses against the 
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the finger » depending from the horizontally movable 


lower end 
bar h which is jointed on to the lower end i of a pivoted lever, 
whose upper arm in the form of a bent finger j is thereby caused 


to press upon the weft fork k (Fig. 2) and prevent it from lifting. 
This causes it to engage with the ordinary vibrating hammer / 
and to operate the ‘‘knocking-off lever” mechanism m and so 
effect the stoppage of the loom in the usual manner. The rod e 
is held within brackets » fastened to the ordinary framing o of the 
loom, and at the end adjoining the emery roller it is bent at right 
angles so as to form anarm ¢ which holds the lower end of a spring 


barh. The finger g may be readily disengaged from the pin / by 
simply lifting the outer end h1 (Fig. 2) of the bar h, whereupon the 
pull of the spring » will bring the bar /, the bent lever 7 j, and the 
weft fork k back again to the positions shown at Fig. 1 ready for 
the finger g to meet the pin f as before when it comes round after 
the next journey or traverse of the travelling chain. 9q is a de- 
pending arm having a vertical slot answering as a guide bearing 
for the bari. (Accepted January 3, 1896). 


4103. W. Lord, Crawshawbooth, Lancaster. 
Loom Shuttles. (5 Figs.) February 26, 1895.—A is the shuttle, 
B the shuttle tongue, and B' the butt of the tongue. The shuttle 
tongue B is pivoted in the usual manner at C, and is furnished 
with the usual controlling spring D. E is the metallic rest or 
support constituting this invention. It is preferably stamped 
or formed from sheet metal, but it might be cast. The upturned 
flange E' has formed in it a recess E?, intended to receive and 
steady the root of the shuttle tongue. The support isalso formed 
with an eye E%, which receives the pin by which the support is 
fixed in the shuttle. Recesses are cut in the shuttle, into which 


a. 








é é 
72 
the sides of the support E are pushed (Fig. 2), and thus the eet 
is steadied and held immovable. After having been pushed into 


these recesses, a pin Fis driven through the side of the shuttle 
into the eye E® of the support, which is thus, by the united hold 
of the material of the shuttle and the pin, maintained secure and 
free from any liability to become loose. When the shuttle peg or 
tongue B is turned down into the position shown in the drawings, 
the root of the peg occupies the recess E? in the support, and the 
butt B' also rests on the part K, so that a firm metallic support 
both beneath and at the sides is given to the shuttle peg. Thus 
the tendency of the peg to become loose and shaky is obviated. 
(Accepted January 3, 1896). 


MISCELLANEOUS. 


3938. J. B. Hunter, London. Sluices for Water- 
Ways. [12 Figs.) February 23, 1895.—This invention relates to 
sluices made of slate of wood or other materialina similar manner 
to a roller blind or shutter. The slats are supported against the 
water pressure by abutments and their edges are bevelled so that 
the edge of one slat forms a sill for the edge of the next, the pres- 
sure tending to make a tight joint. The slats are fixed to pitch 
chains engaging with rings of teeth on a roller at the bottom of 
the sluice, being led upwards again (parallel to the face of the 
sluice) and connected at the top to lifting apparatus. The roller 
does not work in bearings, but simply hangs loose in the bends of 
the pitch chains. Preferably the roller is polygonal, with sides of 
the same width as the slate. When the lifting apparatus is at 
work the slats are turned successively one at atime about their 
upper edges with considerable leverage, and then pass round the 
roller clear away from their abutments, so that in lifting there is 
no rubbing friction between the slats and the abutments. In 
cases where a clear waterway is desired the abutments are made 
in the form of a frame which with the other apparatus can be 
lifted bodily out of the water after the slats have been raised. The 
roller consists of a shaft A upon which is secured a sprocket-wheel B 
formed to suit the pitch of the chain C which is attached to each slat 
D of the blind by bolts. The sprocket-wheels are placed at distances 
along the roller A to suit the position of the lifting chains. The 
roller is preferably made hollow so that its displacement of water 
may relieve the raising gear of the greater part of the strain due 
to its weight when it is immersed, though it should be sufficiently 
heavy to cause it to sink with the blind. The wrought-iron fram- 
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ing forming the support for the sluice shutter is supported at 
or near its centre of gravity upon pins or trunnions a by means 
of chains b running over sheaves c connected to a balance-weight 
d ateach end of the sluice framing. The chain pulley c is formed 
to fit the chain, and is made to rotate by the hand gear and shaft- 
ing e so that the sluice framing f can be easily raised. The fram- 
ing is connected to a radial bar y by means of a bieck sliding in 
a groove h, so that after the framing has been raised a certain 
height it engages with the bar g, which causes the framing to 
turn and assume a horizontal position as shown by dotted lines /! 
in Fig. 2. The operation of raising the framing is carried out 
after the shutter sluice has been raised by chains j and gearing /. 
The result of this is that a perfectly unimpeded waterway is 
afforded in times of flood when the tail water is at the same level 
asthe head. In order that the shutter sluice may be automatic 
in its action as far as possible, a float / (Fig. 2) is attached to the 
lifting chains j of the shutter. This float has a lifting power equal 
to the strain necessary to open the bottom slat of the sluice, conse- 
quently, should the head water rise owing toa freth accession of 
water, the float will rise with it and pull open the bottom slat or 
slats ding the t of rise, thus opening the sluice and 
causing the superabundant water to flow away. In order to 
facilitate the turning of the sluice frame by means of the radial 
arm g, a roller m is attached to the masonry on each side of the 
sluice opening, over which the framing will easily turn when its 
upward motion is controlled by the radialarmy. The framing 
J forms a water-tight joint against a rebate or sill formed in the 
masonry of the piers and apron of the weir, as shown in Fig. 2 at 
nando, (Accepted January 8, 1896). 


22,817. C. Wetherwax, Best, N.Y., U.S.4. Method 
of and Apparatus for Removing Gummy and other 
Matters from Vegetable Fibres. [2 Figs.) November 
28, 1895.—The DA gape as shown is provided with a digesting 
vessel A, in which is adapted to be set a cage B supporting a 
series of baskets C, placed one on the other, and adapted to 
receive the fibres to be treated. Each basket C is provided with 
a spirally-arranged partition, forming a spiral compartment into 
which the fibre is placed in a winding position, to permit the 





serting or removing the cage B with the filled baskets, suitable 
hoisting apparatus being employed for this purpose. Into the 
upper end of the vessel A there discharges a liquor circulating 
pipe D formed into a coil extending within a heater E, and leading 
to a rotary pump F, the inlet pipe D* of the rotary pump being 
connected with the bottom of the digesting vessel A. The heater 
E is heated by means of a boiler G connected by a pipe with the 
heater. A steam pipe I leading from the boiler connects with this 
pipe D at or near the entrance of the same to the digesting vessel 
vessel A, so that the liquor is subjected to the action of the 
steam, and thereby highly heated. When the liquor within the 
digesting vesse] A is at the proper temperature, the heater E is 
cut off by means of suitable valves. From the bottom of the 
vessel A leads a discharge pipe K for carrying off the solution of 





liquor and resin or like gummy matter removed from the fibres. 
When the cage B and the filled baskets are in the digesting vessel 
A, and the pump F is set in motion, the liquor is circulated 
through the said \essel A and through the coil D, to be heated, 
and a steam pressure is established within the digesting vessel A, 
steam being supplied by a pipe I from the boiler. By the 
arrangement described, the liquor is circulated through the 
digesting vessel A in a downward direction, so that all tangling of 
the fibres is entirely prevented. The circulation of the liquor 
through the fibres is maintained for any desired length of time, 
after which the cover of the digesting vessel A is removed, and the 
cage with the baskets containing the cleaned fibres is lifted out of 
the vessel A. The fibres are then in proper condition for further 
treatment. (Accepted January 3, 1896). 


3360. H. T. Wright, London. Apparatus for 
Softening ana Purifying Water. [6 Figs.) February 15, 
1895.—According to this invention the water to be treated is 
passed at the pressure of the town mains into a receiver A which 
has two passages a, a2jleading therefrom, the one (furnished with 
a back pressure valve a) carrying the water to the lower part of 
the tower B in which the water is to be treated, and in which 
solid impurities are to be deposited, and the other (controlled by 
@ regulating cock or valve a4) leading any required proportion of 
the water to the vessel C, in which the solution -of the reagent is 
made, the solution so made then passing back through the pipe 
d, vessel D, and pipe ¢, and joining the water, entering the tower 
B by the pipe b, the solution being pumped by the pump E. The 
water which passes into the vessel C is delivered through the pipe 
¢ over a waterwheel c2, on a spindle over a pulley on which 
passes a chain, for effecting the agitation of the contents of the 
vessel C. The solution and water then together up through 
the tower B which is furnished inside with inclined surfaces which 
constitute between them passages through which the water and 
solution ag pwards and outwards and downwards and inwards 
alternately, until they finally issue from the tower through a filter 
F toa place of storage. The inclined surfaces in the tower B are 
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arranged in such a manner that they conduct solid matter which 
deposits upon them into and through openings or funnels through 
which the deposited matters can reach the bottom of the tower, 
to be subsequently removed. The tower is closed so that the 
water under pressure cannot escape except through the outlet 
provided for the purpose. A convenient arrangement cf the 
inclined surfaces is to make them of inverted conical form, as 
shown in Fig. 2, each alternate one b2 terminating at its lower 
end in a short pipe b3 for the escape of deposited matter down 
through the centre of the tower B to the lower part thereof, the 
inclined alternate conical surfaces b2 leaving a passage for water 
between their upper edges and the sides of the tower or vessel B. 
The other inclined conical surfaces J4 alternating with thoee J? 
join the sides of the tower at their upper part, but leave a space 
between their lower parts and the inclined surfaces b2 or the 
short tubes 2° extending therefrom. The water and solution 
thus pass upward between the inclined surfaces b4 and 12, then 
downward between the inclined surfaces 02 and U4, and so on 
alternately in reverse directions until the upper part of the tower 
is reached, the solid matter deposited sliding down on the upper 
side of the inclined surfaces b? and b+, and escaping by the short 
pipes }3 to the bottom of the apparatus, from which it can be re- 
moved as required. (Accepted December 27, 1895). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 





heated liquor to act on the fibre throughout its length. The 





p attached at ite upper end to the pivoted end of the horizontal 


cover of the vessel A is removable, to permit of conveniently in- 
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MODERN THEATRE STAGES.—No. IV. 
By Epwin O. Sacus, Architect. 


THE ENGLISH WoopEN Stace. . 

In my introductory chapter I pointed out that 
according to my notes for the arrangement of this 
series, the first section of the subject would be 
devoted to ‘‘wooden” stages in which manual 
labour was employed for moving the appliances. 

In order to facilitate the appreciation of the more 
complicated examples of stage machinery which 
will be illustrated in these articles, it is essential to 
at first very fully describe the typical English stage 
of to-day, which, as I explained in a preceding 
number, is practically the old wooden stage of the 


last century. This description will at the same 
time afford an opportunity for the definition of some 
of the many special terms used in ‘‘stageland,” 
which, though scarcely yet classified in the tech- 
nical dictionaries, must be regarded as bond.-fide 
technical expressions common to the stage managers 
of our country. 

I have selected the stage of an ordinary modern 
provincial or suburban theatre of to-day, which, as 
I showed, is a commercial concern, and generally 
used by touring companies, the visitors, with their 
scenery, &c., changing weekly or fortnightly, as the 
case may be. A ‘‘run” of any considerable length 
is only accorded to the Christmas pantomime or for 
some exceptional occasion, when scratch companies 
are generally formed. The example shown has the 
average dimensions of the provincial or suburban 








theatre, these dimensions being very similar 
throughout the country, owing to the stages having 
to suit the visitors’ scenery, which is generally made 
for a proscenium opening of 28 ft. to 30 ft. width. 

A 30-ft. proscenium requires a width of 65 ft. 
between the main walls of the stage, as the width 
of stage must at least be double, or, better, some- 
what more, than the width of the opening, in order 
to allow the stage floor to be ‘‘ worked off” to the 
right and left, as will be explained. The example 
shown has a width of 65 ft. 

Now the width of the proscenium opening 
governs its height, in order that the frame to the 
stage picture may be of some relative proportion 
in height to its width. Very frequently the height 


Fig. 19 
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of the opening is made the same as the width, the 
actual ‘‘ sight” of the frame being square ; but the 
architectural treatment over the opening, whether 
by arch, pediment, or frieze, generally prolongs 
the height and gives the usually desired effect— 
a greater height than. width. I have already 
pointed out that there is no substantial reason for 
obtaining this extra height, and ascribed this fea- 
ture to thoughtless imitation. The height of 
the actual opening being fixed so as to har- 
monise with the width, it next follows that this 
dimension decides the full height of the stage 
from the ‘‘floor” to the ‘‘gridiron,” and for 
this reason, that the scenery has to be lifted up 
bodily out of sight above the proscenium arch. 
There are many reasons why the scenes should be 
lifted without rolling or folding, and among others 











I would mention one which appeals most directly 
to the managerial mind, i.e., the fact that a scene 
(or what is more technically known as a ‘‘ cloth’’) 
which is not rolled or folded has a longer 
life. The paint is not worn off, and there is 
not the cost of constant ‘‘ retouching ” and repairs. 
Again, the movement of the scene is more even ; 
there is no jerking of the picture up and down, in 
and out of sight. The risk of fire is also greatly 
reduced, for the ‘* cloth” is not so likely to come in 
close proximity to the gas-burners, and will be in 
better condition, i.e., not cracked or worn. Fur- 
ther, there is the advantage that ‘‘ cloths” which 
are not folded take up less room when suspended 
from the ‘‘gridiron,” and a greater number of 


scenes can, therefore, be hung, if they have a 
simple ‘‘ drop.” 

Inasmuch as the scenes raised upwards have to 
be taken out of sight, the scenes lowered under 
the stage floor have likewise to disappear from the 
vision of the audience, hence the height from the 
bottom of the ‘‘cellar” or ‘well’ under the 
stage should, if possible, be equal to the height of 
the proscenium opening, or height of the ‘‘ cloths.” 
To always obtain this depth is, however, impos- 
sible, as there are many difficulties to be faced. 
One of the greatest difficulties is the drainage of 
the ‘‘ well.” A prime factor governing the whole 
of the details of theatre designing is safety for the 
public frequenting the building, and it has 
been found that architects who make a speciality 
of theatre planning frequently sink part of 








272 


ENGINEERING. 


[Fes. 28, 1896. 








their building below the ground in order to 
equalise the distance to the street level for those 
occupying the topmost seats of the gallery and 
those seated in the area or floor of the house. 
Thus, where a theatre is built with its ‘‘area,” 
generally containing the so-called stalls and pit, 
below the ground, its first tier on the pavement 
level, and its second tier a flight or two above 
that level, the ‘‘ gallery people” in the third tier 
have a far better chance of reaching safety than 
when the ‘‘ area” is on or above the street. This 
sinking of the pit floor below the street naturally 
places the stage and the stage cellar also below the 
ground, and where the cellar is as far down as 20 ft. 
or 30 ft. below the stage floor, it is more often 
than not below the level of the main drainage, and 
in some houses in London below the level of the 
Thames bed. In such cases the difliculty of keep- 
ing the water out of the ‘“‘cellar’”’ or ‘‘ well” is 
considerable, and pumps have to be employed daily 
to clear out the water. The presence of water is 
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raised and lowered from this level by means of 
such ropes passing through the spaces in the floor 
over blocks with wheels in them on to the drum, 
and thence down to the “‘ fly floors” below. 

This leads us to the consideration of the next 
division, known as the ‘‘ flies,” which comes between 
the ‘‘ gridiron” and the level of the stage. 

The ‘‘flies” consist of galleries on both sides of the 
stage running from the proscenium wall to the back 
wall. In the wooden stage the ‘‘ fly rail” consists of 
a framed girder made specially strong to take the 
weight and pull of the ropes, and scenes which are 
brought down from the gridiron. Each “ cloth” or 
‘*gas batten” hung from the gridiron has four ropes 
by which it hangs, and these are all brought over the 
blocks in the gridiron floor down to the flies, where 
they are made fast on ‘‘ cleats” fixed to the ‘‘ fly 
rail.” The ‘‘ fly floor” is supported by joists run- 
ning from the fly-rail girder into the side wall of 
the stage. On the ‘‘ fly floor” are placed the wind- 
lasses used to raise the heavy weights which are 





danger in the painting, no oils being used, yet 
there is a risk in the additional gas employed, as a 
gas stove, or heating stove, is required for melting 
the size. There is also the usual risk arising from 
the artists or their assistants smoking, which last 
risk, of course, ought, however, not to exist in a 
well-managed theatre. It would here, perhaps, be 
well to at once observe that our scene painter does 
his work on cloths which hang vertically, and 
which can be moved easily by means of ropes and 
pulleys to allow any particular part to be brought 
within reach of the brush. Abroad, all scene 
painting is done on a horizontal surface, preferably 
the floor of an extensive paint-room. The scene 
painter walks over his cloth to any particular 
section he may wish to touch. 

In the type of wooden stage I am describing, 
everything connected with the ‘‘fly galleries” is con- 
structed of wood, although the form naturally 
suggests iron construction for the more important 
parts as better for the work required. The same 
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naturally also a source of great annoyance and 
expense to the stage manager, and it ruins the 
stage machinery and destroys the scenery. The 
deep ‘‘cellar,” to say the least, can be very un- 
pleasant and unhealthy, and may create a constant 
outlay of time andlabour. ‘‘ Cellars” of a smaller 
depth are hence being constantly built. 

The distance from the curtain line to the back of 
the stage entirely depends on the amount of land 
that can be spared for the purpose ; 30 ft. may.be 
taken as a minimum, while in large houses 80 ft. 
would not be too much. 

We have seen what are the rules governing the 
outer shell of the wooden Koglish stage. It is now 
necessary to understand its divisions, taking first 
those which are shown as sections and occur in the 
height from “ cellar” to ‘‘ gridiron” (see Figs. 18 
and 19, page 271). 

The top floor of the stage is known as the “‘ rig- 
ging loft” or ‘‘ gridiron,” and consists in a wooden 
stage of an open wooden floor laid upon the tie- 
beams of the principals of the roof trusses. 
Wooden joists are laid on the beams from the 
back wall to the proscenium wall, and upon these 
joists an open floor of narrow fillets is laid, with 
spaces between, down which the ropes supporting 
the depending scenery can pass. The term ‘‘ grid- 
iron” is derived from the lilxeness which this open 
flooring is supposed to have to the domestic article 
of the same name. 

A considerable weight has to be supported by 
the “gridiron,” for from it depend all the ‘*cloths,” 
‘** borders,” ‘‘ gas battens,” and everything that is 
raised upward from the stage. The strength, 
therefore, of the roof and ‘‘ gridiron” over the 
stage should be calculated with this usage in view. 
Accidents have been known to occur through the 
partial or total collapse of the ‘‘ gridiron,” attended 
with great danger to life and risk from fire. 

The ‘‘ gridiron” is also called the ‘‘ rigging 
loft’ on account of the fact that the ‘‘ scenes” are 
‘rigged up” on ropes from this floor. The scenes are 














suspended from the gridiron. Where the load is 
very great it is relieved by counterweights, which 
are placed against the wall. These should be en- 
cased so as to prevent the danger of their breaking 
loose and falling on the stage below. The ‘fly 
galleries ” are, as a general rule, in the ordinary 
type of English theatre where wooden stages exist, 
only two in number, one on each side, but in larger 
theatres, where the work cannot all be done in one 
level of ‘‘fly galleries,” there are two and even 
three tiers of ‘* fly galleries,” one above the other. 
Nearly all the work of the “ flies” is done on one 
side of the stage, that is to say, the ropes from the 
‘* gridiron ” are, as arule, all brought on to the ‘‘ fly 
rail” at the ‘‘ prompt side,” therefore the ‘‘ fly gal- 
leries ” on the side where the ropes are made fast 
are known as the ‘‘ working flies.” 

The ‘‘ flies ” are connected bya ‘‘ bridge” against 
the back wall of the stage, and sometimes there 
are intermediate narrow ‘‘ bridges” in among the 
scenery, suspended from the gridiron. These are 
more especially used when the ‘‘ fly galleries” on 
both sides are employed as ‘‘ working flies,” so as 
to enable the flyman to cross the stage quickly 
without having to go down to the stage level, and 
also to enable him to get at the top of the scenery. 

In provincial theatres, the ‘‘ bridge ” against the 
back wall of the stage which connects the flies is 
often used as a painting bridge, from which the 
scene painter works, but it is not a desirable ad- 
junct to the stage, as although there is no actual 
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remarks apply to the ‘ gridiron.’’ Even the 
‘*cleats” on which to make fast the ropes bolted 
to the ‘‘fly rail” are of hard wood, whilst iron 
‘*‘cleats”” would certainly be far better, less 
clumsy, and stronger. 

In some of our wooden stages, so-called 
‘* grooves ” are suspended from the underside of 
the ‘‘ fly gallery floors.” These “‘ grooves” were 
intended to serve as supports for the top of the 
scenes and wings, and consisted of wooden frames 
hinged so as to take up and down, with grooves in 
them, along which the top of the scene could slide, 
and be held as if ina fork. These ‘ grooves ” are, 
however, I am glad to say, now considered out of 
date, as the scenes are generally arranged in a 
different way. They are, however, shown upon 
the illustrations, as they have not yet been quite 
forgotten. When ‘‘grooves” were used, it would be 
well to note, the “ scenes” had to be set at right 
angles with the side walls, or parallel with the 
curtain line, enforcing a very stiff and unnatural 
effect in many of the scenic pictures, and greatly 
hampering the scene painter. 

The next level we come to is that of the stage 
floor itself, the most important and most complicated 
of all the levels. All our stage floors are laid 
to the same rake, namely, falling 4 in. to every 
foot from back to front, and it is strange how used 
actors and dancers become to this sloping floor, 
and how ‘‘all at sea” they are if by any chance 
they have to perform upon a level platform. The 
slope of the stage is, of course, only necessary for 
sighting purposes, so as to enable the occupants of 
the ‘‘ area” to see the actor as he retires ‘‘ up” the 
stage. If the lowest seat in the area were on the 
same level as the stage, and the rows of seats in the 
area rose steeper, a horizontal stage floor could be 
used in our country, as has already frequently been 
the case abroad. This would, however, occasion a 
number of difficulties in laying out the auditorium. 

The divisious of the stage floor are very numerous 
and of two classes, the imaginary divisions used in 
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stage directions, and the actual divisions of 
‘‘ traps,” ‘‘ sliders,” and ‘‘ bridges.” 

As regards the imaginary divisions, the two ex- 
treme sides of the stage are known as the ‘‘ prompt 
side’’ (P.) and the ‘‘ opposite prompt side” (O.P.). 
The ‘‘ prompt side,” usually the left-hand side 
facing the audience, is ‘‘ the working side,” but this 
is not a fixed rule, and is governed by the relative 
position of the dressing-rooms and the offices. 
Here the gasman, the prompter, the stage 
manager, and the call-boy stand. The speaking 
tubes, gas plates, &c., are placed on this side. 
Next comes the ‘‘ prompt centre,” and ‘‘0.P. 
centre,” while the middle of the stage is technically 
known as the ‘‘ centre.” The spaces by the side of 
the stage under the fly galleries are called the 
“wings.” Such are the divisions from the back 
to the front. Any one retiring from the audience 
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upright posts. The ‘‘trap,” and the weight put upon 
it, is made to rise and fall with ease by means of 
the counterweights which are attached to ropes 
running over pulleys, and attached to the “‘trap,”’ as 
shown in the illustrations. 

The two “traps” at the side of the “‘ grave trap,” 
which are shown upon the plans in the front part 
of the stage, are known as the ‘‘ corner ” traps, on 
account of their position (Fig. 21). They are the 
most used of any traps in pantomime, and where 
stage gymnastics and acrobatic performances take 
place. These are the ‘‘ traps” through which the 
demon is shot up high into the air on one side, and 
through which he disappears down on the other. 
They are square on plan, and, like the grave traps, 
worked by counterweights, but travel between two 
uprights instead of four. 

Before a *‘ trap” is used the floor of the stage 
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in it is also employed for the same purpose, but all 
these makeshifts are rather of the character of so- 
called ‘‘ stage tricks,” and should not, perhaps, be 
taken notice of in this article. 

Another form which these “traps” take is that 
which is known as the ‘‘ vampire trap,” where the 
floor is in two parts, and hinged to fall downward, 
so that the acrobat, taking a ‘“‘dive” down below 
the stage, opens the floor by the weight of his body, 
and the floor returns into position by means of 
strong springs. 

Other additional traps, constructed on the same 
principles, are sometimes introduced where much 
trapwork enters into the entertainment, as used to 
be the case in the old Grecian, and, later, in the 
Surrey Theatre. 

To return to the divisions of the floor space, we 
find, on reference to the plan, that behind the 
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is said to “‘ go up” the stage, while those advancing 
towards the proscenium ‘‘ come down ” the stage. 
The imaginary divisions, which are parallel with 
the curtain line, are known as “‘ entrances,” and 
are numbered ‘‘ first entrance,” ‘‘ second entrance,” 
andsoon. There are, of course, ‘‘ P.” and ‘‘ O.P.” 
entrances, 

The actual and structural divisions can be better 
understood by reference to the plans, Figs. 20 and 
21, on the opposite page, and it must be remembered 
that this description is of the wooden type of stage 
in its simplest form, where the number of ‘ traps ”’ 
are only those found in any ordinary theatre. 

In the front and centre of the stage is a ‘‘ trap” 
known as the ‘‘grave trap” on account of its use 
in the grave scene of Hamlet. It will be seen by 
the detail of this ‘‘trap,” shown upon the plans and 
sections, that the floor of the stage is made to open 
in two parts, and to slide in grooves in the joists 
under the stage floor. The ‘‘trap” itself is a small 
wooden platform framed together, and made to 





rise up and down in grooves between four corner 





has to be removed, and this is done by releasing 
a lever and letting the floor drop into a groove 
and slide under the immovable parts at the side 
of the stage. In this manner an opening is 
left m the stage which is filled by the ascending 
trap. 

The ‘‘ corner traps” are sometimes floored in on 
the stage level in various ways, differing from the 
solid floor of the stage. In one instance the frame 
is made an octagon, and the floor formed in eight 
triangles, hinged at the base of the frame (Fig. 22). 
This form is used where the actor ascends and re- 
quires the stage floor to close of itself immediately. 
The result is obtained by attaching strong india- 
rubber to the underside of the triangular section of 
the trap, which when used in this form is called 
a ‘‘startrap.” Where it is desirable for a figure to 
rise through the stage without the hole or opening 
in the stage being seen, bristles are sometimes put 
over the floor ; these cling to the body, and return 
to the floor surface when the actor is right through 


, 


‘‘orave trap” are three narrow slits or openings 
which are technically called the ‘‘sliders,” and 
then a wider opening, which is known as the 
‘* bridge.” As will be seen, these ‘‘ sliders” and 
‘* bridges” repeat themselves until the whole floor 
space is used up. 

The ‘‘sliders” consist of narrow strips of floor- 
ing which are made to slide in two parts, right and 
left, under the side of the stage. They slide in 
grooves cut in the joists, and are moved backwards 
and forwards by means of a rope which winds 
round a windlass. The length of each half of the 
slider is that of half the width of the proscenium 
opening, and as each half has to pass under the 
stage to the ‘‘ prompt” or ‘‘ opposite prompt” side, 
it follows that the total width of the stage must be 
at least twice the width of the proscenium opening. 
This requirement was indicated when speaking of 
the principal dimensions of the stage at the begin- 
ning of this chapter. When the “slider” is taken 
off, the open space in the floor and the space under- 
neath is known as the ‘‘cut,” and it is ‘‘in the 
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MOTOR CARRIAGES; THE PEUGEOT SYSTEM. 
(For Description, see Page 276.) 
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cuts” that the scenery is placed which has to be 
raised up from below (Figs. 23 to 27, page 273). 
When the “slider” is ‘‘on” (that is, when the 
stage floor is intact) it is held in position by a 
wooden lever. The construction of the “slider” 
consists of a slab of narrow grooved and tongued 
boards fixed to a backing or fillet of hard wood. 



















































































By this means a certain flexibility is obtained. 
Where in exceptional cases the width of the stage is 
not twice the width of the ‘‘ slider,” the latter has 
to be specially made so as to roll up under the side 
stage when ‘‘ taken off.” 

Scenes are raised up the ‘‘slider” cuts by 
means of ‘‘sloats ;” these consist of lengths of wood 





travelling up and down a groove, the “‘ scene” being 
attached to the length. A more detailed descrip- 
tion of the sloat I defer to another chapter. 

The floor of the *‘ bridges ” is like the slider floor 
in construction. The only difference is in the 
width of the opening left in the stage when it has 
been removed. To fill this broader space a plat- 
form of the same dimensions as the openings left 
in the stage floor is raised on similar lines to those 
adopted for the ‘‘grave trap.” This platform, 
which is framed together of wood, slides up and 
down between four corner posts, and is raised and 
lowered by ropes on drums, windlasses, and pulleys, 
the weight being relieved by means of counter- 
weights. The detailsin Figs. 28, 29, and 30, page 273, 
show how the ‘‘ bridge” is constructed and worked. 
The use of the ‘‘ bridge ”’ is to raise bodily any heavy 
‘*scene,” furniture, or a group of figures as in 
spectacle, but it only raises its load level with the 
stage, whilst some of the new hydraulic ‘‘ bridges,” 
which will be seen in subsequent illustrations of 
the foreign stage, can be lifted to any height. 

The whole construction of ‘‘ traps,” ‘ sliders,” 
and ‘‘ bridges” in wooden stages is of the most 
clumsy and primitive character, which is not so 
much the fault of the stage carpenter as of the 
materials employed, that is to say, the carpenter 
makes the best of his traps considering his want 
of initiative in avoiding the adoption of other 
materials more suitable to the forms and require- 
ments of stage machinery. Itis, indeed, exceedingly 
strange, as I already observed in my introduction, 
how persistent the English stage carpenter is in 
adhering to these old forms, whilst rapid strides 
have been made in the construction of other parts 
of a theatre during the past decades. 

To return to the stage under review, I would now 
first point out that the level under the stage floor 
is known as the ‘‘ mezzanine” floor. This is the 
working level for all the ‘‘ traps,” ‘* sliders,” and 
‘* bridges,” and it is on this level that all the wind- 
lasses are placed which work the ropes to remove and 
close up the sliding portions of the stage floor, that 
raise and lower the scenery and set the *‘ bridges” 
and ‘‘traps” in motion. Themezzanine takes exactly 
the same place in the manipulation of the stage 
machinery below the stage floor as the ‘‘ fly gallery” 
does above. Again, like the ‘‘ flies,” if the ma- 
chinery is very heavy or complex, the number of 
‘* mezzanine ”’ floors is increased, until we find in 
large opera houses three or four levels of ‘* mezza- 
nine.” This is, of course, necessary where the 
number of ropes, drums, and windlasses are so 
numerous as to lumber up the floor space, and make 
the working difficult, resulting, perhaps, in mistakes 
in working the ‘‘ traps” which might be serious. 

The lowest level of the stage, as already said, is 
known as the ‘‘ cellar” or ‘‘ well.” This level need 
only be excavated immediately under that portion 
of the stage floor which is movable, for it is not 
necessary to open up the cellar under the ‘‘sides,” 
nor under the front or back stage. The cellar is 
solely for lowering the ‘‘ scenes” into, and its 
depth must be in accordance with the height of 
the scenes. 

From the cellar spring the wooden uprights 
which support the joists of the stage floor. ‘The 
spaces between these uprights, as before described, 
are called the ‘‘ cuts,” and it is in these spaces that 
the scenes are placed. The uprights, and the joists 
which they support, can be made to lift bodily 
away, so as to give a larger opening in the stage 
floor for special spectacular purposes. When this 
is done the joists across the middle of the stage 
are laid into iron shoes, as shown in Fig. 23, on 
page 273. The want of some bracing together 
or connection between the uprights from back to 
front of stage makes the whole stage have a tendency 
to move forward. If, however, such a movement 
were allowed, there would be a great danger of the 
“ cuts’ becoming wider than the movable portions 
of the floor which are made to cover these openings, 
and there would be the risk of the floor falling in 
between the joists. To avoid the movement in the 
old wooden stage the uprights are fastened together 
from back to front on the hook-and-eye principle, 
with old-fashioned iron shutter-bars. I would here 
remark that since the authorities have insisted upon 
the stage being divided from the auditorium and 
orchestra by a solid brick wall, much greater 
rigidity has been given to the stage floor than under 
the old form of construction, when the front of the 
stage was only a wooden partition. 

At the bottom of the ‘‘cellar” floor are placed 
the ‘‘drums” and ‘“‘ shafts used for lifting the 
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‘* bridges.” The rope passes from the ‘‘ bridge” 
on to the ‘‘ shaft,” which is made to revolve by 
another rope being taken off the ‘‘ drum” on to the 
windlass in the ‘‘ mezzanine,” in the same way as the 
“drums” and ‘‘ shafts” are employed on the 
‘‘gridiron” level for raising and lowering the 
‘*cloths,” whilst they are actually worked from 
the flies. All this work with ‘‘drum ” and “‘ shaft” 
is most cumbersome, and the room taken up very 
great. 

Prior to closing my description of the stage floor 
and the ‘‘under machinery” of the English 
‘wooden’ type, I should add that in order to 
obtain as much room as possible and to add to 
the depth of space of the stage floor available for 
setting scenery, we find in many theatres what 
is known as the ‘‘ back stage.’”’ This space is 
usually only of the width of the proscenium open- 
ing, and has no movable portions in its floor, no 
** gridiron,” no “ flies” over, and no ‘‘ cellar” or 
** mezzanine” below. Itis practically only a piece 
taken out of the back portion of the building, and 
may have dressing-rooms on either side, and per- 
haps some other adjunct of the theatre above it. 
Yet this floor space is most useful for distant scenes, 
and when not actually used for ‘‘ setting’’ upon, it 
affords space for moving portions of scenes as they 
are ‘ struck.” 

I should further not omit some mention of the 
method by which the wooden stage I have 
treating of is hidden from the view of the audience 
when en déshabille, for among the many stage 
appliances I shall have to explain, those for 
closing the scene will require considerable descrip- 
tion, especially since the complicated hydraulic 
curtains and shutters have been introduced abroad 
to allow for the rapid separation of the stage 
from the auditorium in case of fire. In England 
the old ‘‘act drop” has been superseded by the 
‘*tableaux curtain,” and in some instances we 
have a fire-resisting curtain, where the building is of 
modern date or has lately undergone material altera- 
tions. The fire-resisting curtain of the Continent, 
which is used between successive acts or scenes, has 
not yet been enforced in this country. Our London 
County Council can only require its introduction in 
new structures, without having powers to enforce its 
constant use. The typical English stage can hence 
be said to be without this protection, and simply 
either supplied with the ‘‘act drop” or ‘‘ tableau 
curtain,” or with both. The ‘act drop” is worked 
from the ‘‘flies ” in the same way as the back cloth, 
over & windlass and round a drum in the gridiron. 
The so-called ‘‘tumbler,” on which the canvas or 
baize is mounted to prevent draughts blowing it 
through the proscenium opening, adds to its weight. 
The ‘‘curtain,”’ which is drawn right and left and 
gathered in folds, is also worked from “flies” over 
a drum in the gridiron, the arrangement of the ropes 
only being different, and their number sometimes 
greater to allow for the ‘‘gathering ” to be done 
neatly. The act drop is generally made a subject 
for decoration, as green baize has become a thing of 
the past. Where fire-resisting curtains exist, these 
can also be decorated, one of the best examples of 
decoratively treating an iron ‘‘shutter” being at 
Vienna in the new Hofburg Theatre. 








THE PEUGEOT ROAD MOTOR. 

PropaBLy the most attractive feature of the 
carriage exhibition to be held at the Crystal Palace 
during the coming summer will be the collection of 
mechanically driven vehicles for common roads, 
and public attention will be the more closely 
directed to this portion of the exhibition, on 
account of increasing endeavours to promote legis- 
lative reforms on the subject. It is to be hoped 
that all the principal French makers of this class of 
carriages will be represented at the Palace show, 
which will afford them an admirable opportunity of 
establishing their claims to priovity in the renais- 
sance of this mode of locomoticn, inaugurated a 
century or more ago by their famous countryman, 
Cugnot. We have already dealt in some detail with 
the successful systems of Serpollet and Le Blant 
(see ENGINEERING, vol. lx., pages 471 and 499, and 
page 6 ante), and we now propose to continue 
our descriptive series of well-established French 
road motor systems, with that of Peugeot, the suc- 
cess of which is undoubted, and which has already 
been called upon to render considerable service. 
We may first take the opportunity of thanking 
Mr. Armand Peugeot for his courtesy in hav- 
ing placed very complete information at our 


been | 


|disposal, as well as Mr. Kestner, the chief 
engineer of the Peugeot works. It may be 
explained that the Peugeot Company enjoys a 
leading reputation in France for the manufacture 
of cycles ; it is probably due to their experience in 
this special industry, combined with their more 
general and miscellaneous engineering work, that 
has given tothe Peugeot motor cars a lightness and 
elegance in appearance that distinguish them from 
other vehicles of a similar class now in use. The 
construction of mechanically moved carriages is no 
new industry of this firm; it dates back as far as 
1888, when their first trials were made. In the 
commencement the Serpollet boiler and mechanism 
were mounted on a Peugeot vehicle ; indeed, this 
was the arrangement of the Serpollet motor car 
| which was exhibited and attracted much attention 
lat the Paris International Exposition of 1889. After 
|@ time, however, this combination was abandoned ; 
/as was shown by repeated trials, the carriage, while 
' giving fairly good results, did not comply with the 
|conditions that MM. Peugeot desired, and they 
|accordingly sought elsewhere for another form of 
motor, not considering it apparently worth while to 
develop a new type for themselves. Their selection 
fell upon the Daimler system, which was then being 
| introduced in France, where it is worked by MM. 
|Panhard and Levassor. Presumably they had 
every reason to be satisfied with their selection, 
since they have adhered steadily to the Daimler 
motor in all the various types of vehicles they have 
constructed since that time. We believe, however, 
that MM. Peugeot contemplate the substitution of 
another motor for the Daimler, and for which many 
advantages are claimed, absence of vibration being 
one of the most important. This new motor has 
not, however, passed through the experimental 
stage, and we are not at liberty to describe its 
arrangement. 

At the commencement MM. Peugeot constructed 
two types of very light vehicles, the earlier of which 
is illustrated by Fig. 1, page 274; it seated two 
persons, and had a distinctly elegant appearance. It 
soon proved, however, to be altogether too light in 
its construction, a defect corrected in subsequently 
built carriages, in which not only the frames but 
the mechanism were considerably strengthened. 
By the end of 1891 the manufacturers had produced 
a four - wheeled carriage actuated by a gazoline 
motor which worked well; indeed, it contained 
all the essential features of the more recent types, 
and the latest models are only a development 
of it, with certain improved details. Much 
useful experience was gained with this carriage ; 
it was proved to be reliable for travelling over long 
distances, the constructors having run with it from 
their works at Valentigny, in the Doubs, to Brest, 
and back. This was a journey of 1280 miles, and 
was performed in 139 hours of actual running, the 
average speed obtained having been 9.4 miles per 
hour. The weight of the machine in running order 
was 11701b., including 92lb. of tools, stores, 
baggage, and a supply of benzoline, amounting to 
about 601b., which was suflicient for a journey of 
165 miles. The spirit employed had a density 
between 670 and 690, and the cost for 
motive power amounted to .046 franc per kilo- 
metre. The frame of this machine consisted of 
thin weldless steel tubes, supporting the motor, the 
mechanism, and the seat, these being suspended on 
springs. The transmission shaft carried a differen- 
tial motion, and the carriage was able to turn 
freely on a circle of 10 ft. ; the motor, which deve- 
loped 2 horse-power, was sufficient to propel the 
carriage and four passengers. The driver had close 
to his hand the various controlling levers ; those 
for steering, for operating the brake, regulating the 
speed, reversing, and a pedal for throwing the 
motor out of gear. There is no occasion to describe 
the arrangement in detail, because we shall come 
upon it ina modified and improved form, in the 
more modern constructions to be referred to later on. 

Naturally encouraged by the excellent results 
thus obtained, MM. Peugeot did not hesitate to 
take part in the first and now historic competition 
of mechanically propelled vehicles which was 
organised in France in July, 1894. The race took 
place on the road between Paris and Rouen. 
Among the conditions imposed were the following: 
that the carriages should be without danger, should 
be easily managed, relatively inexpensive as to 
first cost, and cheap in operation ; in other words, 
the conditions necessary for conducting road traffic 
without inconvenience to ordinary vehicles. High 














speed was not desired, 9 miles an hour being 





|considered ample for all purposes. 


The 15 
competitors, who left Paris at 8 in the morning, 
all exceeded this speed, even including stops. The 
first carriage to arrive was that of M. de Dion, of 
which we shall speak at a later time; it reached 
Rouen at 5.30 p.m.; five minutes later was a 
four-seated vehicle of Peugeot; this was followed 
at another interval of five minutes by another from 
the same firm. At 6.3 P.M. came a four-seated 
carriage of Panhard and Lavassor, and a few minutes 
later a motor car with five seats by Peugeot came in. 
There were besides two other Peugeot carriages, 
both of which made good time, the latest arriving 
at 7.5 p.m. This firm had thus entered five 
vehicles, all of which were successful. The first 
prize was divided between the two firms of 
Peugeot and Panhard and Levassor, in whose 
system a similar type of motor was employed. 
All these machines, as well as that of MM. Dion 
and Bouton, had developed a speed over the first 
30 miles of the route of 12.5 miles per hour. The 
Peugeot motors ran as fast as 15 miles per hour 
over easy sections of the road, and were able to 
run continuously for periods of two hours without 
stopping. One of the number, geared to run at 
four speeds of 3, 5.5, 9.4, and 13.7 miles per hour, 
ran for a number of miles together at a rate of 
14 miles, as recorded by a tachometer. Encou- 
raged by these repeated successes, MM. Peugeot, 
when a new competition was organised in 1895, took 
an important part in it. On this occasion the con- 
ditions prescribed were different from those pre- 
pared for the previous race. Speed was the most 
important condition, and although safety and con- 
venience were taken into consideration, the ele- 
ment of cosi did not enter into the competition. 
The course lay over the road from Paris to Bor- 
deaux and back, a distance of about 750 miles, 
the journey to be completed at one break, and 
within a maximum time of 100 hours. Among 
the nine carriages that returned to Paris, the first 
was one with two seats, built by Panhard and 
Levassor. This made a record of 48 hours 48 
minutes; then came a Peugeot motor with two 
seats, this having taken 54 hours 36 minutes ; it 
was followed by two others by the same makers, 
but carrying four passengers; their time was 
59 hours 48 minutes and 59 hours 50 minutes. The 
first prize was awarded to the fourth arrival—a 
phaeton with four seats— because, according to 
the conditions of the contest, only four-seated 
carriages were eligible for the first award. Fig. 
7 is a diagram showing the travel of the three 
Peugeot carriages, as well as of the Panhard-Le- 
vassor, and which in the figure is marked No. 5; 
Nos. 15, 16, and 8 indicate the Peugeot motors, 
No. 16 being the one that gained the first prize. 
These diagrams show very clearly the regularity of 
speed obtained with these machines, all of which 
returned to Paris in excellent condition. M. Peu- 
geot had taken the precaution before starting of 
furnishing the drivers with exact information about 
the road; the places where speeds could be in- 
creased, or must be reduced, were recorded on the 
itinerary ; oil dépdts had been established in ad- 
vance, and relays of conductors had been provided 
to save the men in charge from excessive fatigue. 

It was beyond doubt that MM. Panhard and 
Levassor showed a very marked superiority in this 
competition, but, as just said, they were ruled out 
because their carriage had only room for two pas- 
sengers. On the other hand, MM. Peugeot, while 
fulfilling the prescribed conditions, which, of 
course, involved a much heavier vehicle, showed 
admirable results as to speed and strength of 
construction. ; 

We intend in a subsequent article to describe 
this very successful system in detail ; for the pre- 
sent we will confine ourselves to a few words on the 
general arrangement adopted. The illustrations on 
pages 274 and 275 sufliciently describe themselves : 
they represent various types of mechanical car- 
riages constructed at Valentigny at different times ; 
the type of mechanical details is similar through- 
out, except for modifications and improvements ; 
the details we shall publish next week will show 
the latest form adopted. The experience of 
MM. Peugeot as cycle manufacturers has been 
made use of in designing their motor cars. The 
frame is constructed entirely of steel tubes, drawn 
cold and weldless; the diameter of the largest 
sizes is 2.01 in., and that of the smallest 1.61 in., 
the thickness of metal being .12 in. ; it is some- 
what interesting to know that these tubes are fur- 





nished from Birmingham. The connections are 
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made by pieces of stamped or cast steel, brazed 
to the tubes; the principal parts of the frame 
are strengthened by bracing made of smaller 
tubes or of steel U-bars. As will be seen 
from the illustrations, the frames present an 
appearance suggesting much elegance and sufficient 
strength, while the carriage-makers’ portion of the 
work is very practically designed. In these respects 
MM. Peugeot appear to have obtained considerable 
advantages over the other makers whose systems 
we have already described. The tubular system of 
framing lends itself, as will be seen from the en- 
gravings, toa use of curves that secure consider- 
able elasticity without loss of strength. But MM. 
Peugeot have utilised this form of construction 
in another and very ingenious manner ; the tubular 
frame is made to serve asa reservoir for the cooling 
water of the motor, a necessity in engines of the 
class employed, and one that usually causes compli- 
cations, and involves additional weight in road 
motors of the oil enginetype. The cooling water is 
made to circulate through the frame by means of a 
small centrifugal pump, and with such a relatively 
large cooling surface, especially when the machine 
is in motion, it will be readily understood 
that the arrangement is very eflicient, to say 
nothing of the considerable reduction in weight. 
All the tubes in the structure are made to 
serve for this purpose—excepting, of course, the 
axles, which are also tubular—a small hole being 
made in the tubes at each joint, so as to permit 
of a free circulation. The space thus obtained is 
sufficient for nearly 8 gallons of water, which, 
after circulation, passes through the casing of the 
motor. It may be mentioned that the inside of 
the tubes is enamelled with a hard varnish, so 
as to prevent oxidation. The small loss of water 
by leakage is easily restored. 


(Zo be continued.) 





THE BRADFORD TECHNICAL 
COLLEGE. 
(Continued from page 214.) 

THE arrangement for making compression tests, 
shown in Figs. 10 and 11, page 211, is capable of 
dealing with specimens up to 6 ft. high and 9 in. 
by 9 in. in cross-section, and the convenience of a 
vertical machine probably ends when lengths greater 
than this, or about the height of a man, have to 
be tested. Larger specimens would also require, 
in the majority of cases, a greater power than the 
machine is capable of exerting, and would prove too 
costly forthe regular work of the college course. 
In spite of the limit in this direction, much good 
work, from an educational point of view, may never- 
theless be accomplished, and, as an instance, we 
show in Fig. 12, which is reproduced from a photo- 
graph, the results of some interesting experiments 
on small cast-iron columns, of which the correspond- 
ing sections are also given. Mr. Charnock points 
out that in designing cast-iron columns in prac- 
tice, the strength is calculated by the usual 
rules as if perfectly plain, the effect of any 
added ornament, or of any bracket, &c, being 
frequently, though erroneously, neglected. The 
loss of strength from this cause may, however, 
be very serious. Referring to column No. 1 on the 
left of the figure, it will be noticed that the thick- 
ness of metal was purposely kept uniform through- 
out, simply following the outline, and in this case 
fracture occurred entirely in the cap, which 
literally burst to pieces round the double curve 
immediately below the top flange. The second 
column was made thicker at this known plane of 
weakness, and further stiffened by putting in four 
small webs. The column was thus enabled to 
exhibit its full strength, fracture taking place at both 
ends and in the centre simultaneously. After the 
test, the broken pieces were fitted together round a 
suitable core, and the lines of fracture painted white 
to render them more readily visible in the photo- 
graph, and it is easy to see that an example of this 
kind must form a valuable object-lesson in itself to 
students. The result is all the more remarkable 
when it is remembered that although No. 2 is only 
4lb. heavier than No. 1, its strength has been in- 
creased no less than 26 per cent. In each cage both 
ends of the column were accurately faced in the 
lathe to give a true bearing. In making a test of 
this kind, fracture occurs entirely without warning, 
and to prevent injury from the flying pieces, the 
specimen has to be surrounded with a cage of strong 
wire netting. 





For transverse tests the machine is arranged as ' 
shown in detail in Figs. 13 to 15, the two latter | 
showing front and end views respectively, in which | 
and in subsequent illustrations the same general 
letters of reference are employed as in the previous 
figures. The method usually adopted has been 
to test beams on blunt knife-edges for the points 
of support and loading. This has, however, 
proved very objectionable, especially with rolled 
joists of iron or steel, as the pressure applied as a 
load at the centre being concentrated upon a point, 
produces an indentation of the top flange by buck- 
ling the web at that point, although the bottom flange 
may remain fairly in line. This action once com- 
menced rapidly aggravates itself, and the consequent 
reduction of depth at the centre brings about failure 
long before the actual strength of the flanges can be 
realised. It is to obviate this defect that the very 
ingenious ‘‘ presser foot” for applying the load at 
the centre, and non-indenting supports for the ends 
of the beam, were introduced. The latter consist of 
half-round pieces of steel 3 in. in diameter and truly 
semicircular in section, long enough to carry a girder 
9 in. wide, for which, of course, a bearing area of 27 
square inches is thus provided. As the girder 





concentrated load at the centre, and for a girder 
on 10-ft. virtual supports with the presser foot. 
It will be seen that the bending moments and 
shearing forces have the same maximal value in 
each case, and that the two halves of the diagrams 
on each side of the presser foot, Fig. 22, are iden- 
tical with those on each side of the centre line in 
Fig. 21. As before explained on page 213, and as 
clearly shown in Fig. 14, the deflection girder D, 
which carries the supports W for the end of the beam 
(specimen Y), rests upon the lower table 7 suspended 
by the four equare rods h from the end of the short 
arm of the main lever. The presser foot X, on the 
other hand, has a dovetail slide formed on its upper 
surface, and slides into position on the upper cross- 
head U, which, by means of the screws T, is con- 
nected to the straining ram of the hydraulic 
cylinder R. To illustrate the use of the appa- 
ratus just described, the photographic view, 
Fig. 13, shows an actual test ofa rolled steel joist 
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deflects, these pieces adjust themeelves by revolving 
slightly in the grooves formed to receive them 
in the top of the cast-steel supports W. These 
can be set at any required distance apart, up 
to 10 ft. 6in., on the cast-steel deflection girder D, 
the edge of which is graduated for the purpose. 
The span, or distance apart of the supports, is 
measured from centre to centre of the bearing 
pieces, but no matter how much they may revolve 
by the deflection of the girder tested, being semi- 
circular, their centres always remain in the same 
positions, and hence the span likewise remains 
invariable during a test. This is shown in Figs. 
17 and 18, which represent the original and deflected 
positions of a girder under test, and which, at the 
same time, explain the action of the presser foot X 
by means of which the load is applied at the centre 
without crippling the web. For this purpose, two 
semicircular bearing pieces are employed to distri- 
bute the pressure, their centres being at a distance 
of 3 in. apart (see Figs. 19 and 20). This distance 
must, therefore, be added to the nominal span on 
which the girder is to be tested—that is to say, 
with the presser foot the end supports W must be 
10 ft. 3 in. apart to give the same result as a 10-ft. 
epan with one load concentrated at the centre. 
The reason for this is explained in a simple way 
in Figs. 21 and 22, which have been taken from an 
example worked by the junior students of Mr. 
Charnock’s class in graphic statics, and which show 
the bending moment and shearing forces diagrams, 
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18 in. deep, with web ,%, in. thick and flanges 7 in. 
wide by 3% in. thick, made by Messrs. Dorman, 
Long, and Co., Middlesbrough. The autographic 
record obtained during this test is given in Fig. 16, 
from which it will be seen that the load applied at 
the centre of a 10-ft. bearing was 85 tons, pro- 
ducing a total deflection of 3g in. The girder 
carried 50 tons at the centre without taking a per- 
manent get, the deflection being 35; in., whilst, 
according to the makers’ Jist, the safe distributed 
load under the given conditions should be 64 tone. 
It was not found possible to increase the load 
beyond 85 tons, on account of the lateral deflection 
of the top flange and the buckling of the web, 
which seems to suggest that the use of T-iron or 
other similar form of stiffeners might be resorted 
to with advantage in large girders of this descrip- 
tion. 
(To be continued.) 





Biast-FURNACES IN THE UNITED StTaTES.—The number 
of furnaces in blast in the United States at the commence- 
ment of January, 1896, was 241, their aggregate weekly 
productive capacity being 207,481 tons. The correspond- 
ing number of furnaces in activity at the commencement 
of January, 1895, was 182, their soumgee weekly pro- 
ductive capacity being 168,414 tons. The corresponding 
number of furnaces in blast at the commencement of 
January, 1894, was 130, their aggregate weekly produc- 
tive capacity being 99,087 tons. ‘Ihe corresponding num- 
ber of furnaces in blast at the commencement of January, 
1893, was 246, their aggregate weekly productive capacity 





respectively for a girder of 10 ft. span with one 


being 173,068 tons. 
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BRADFORD TECHNICAL COLLEGE; DETAILS OF TESTING MACHINE. 
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(For Description, see Page 277.) 



























































MISTAKING A S1GNAL.—On January 3 a light engine 
came to a stand at the junction home signals at Eglinton- 
street Junction on the Caledonian Railway. On hearing 
a signal come ‘‘off” the driver gave his engine steam, 
but seeing that the points were set for another train, he 
became aware that the signal was not for him, but for a 
train which was running on a parallel line, and for which 
the points were set, from this line on to the one on which 
the light engine was running. The driver of the light 
engine and also of the approaching train applied their 

































































brakes on seeing the danger, but were unable to avoid a 
collision, the train engine and the tender of the light 
engine being forced off the road. No one was injured, as 
the speed was very low, and the damage was confined to 
the engines and tender, and (to a slight extent only) to the 
permanent way. The signals are very distinct, and the 
driver of the light engine is alone to blame for what might 
easily have been a very serious accident. Lieut.-Colonel 
Yorke remarks that “no device that human ingenuity 
can introduce will prevent accidents occurring if drivers 








fail to observe and interpret the signals correctly.” ,_ We 
would prefer to substitute ‘‘has introduced” for ‘‘can 
introduce,” as we think it wiser neither to prophesy. until 

ou know, nor by any means to limit the capabilities of 
te ingenuity. We note that the Government inspec- 
tor apparently has no faith in those inventions which 
propose to automatically shut off steam and apply the 
brake on such engines as run past signals at “ Danger, 
and, as far as our experience goes, we fully agree 
with him. 
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RAWORTH’S UNIVERSAL HIGH SPEED ENGINE. 
CONSTRUCTED BY THE BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED, ENGINEERS, LOUGHBOROUGH. 
(For Description, see Puge 280.) 
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BARRY DOCKS. 
(Continued from page 216.) 

We continue this week our illustrations of the 
Barry Dock works. In our preceding article we left 
off with but a reference to the process of construct- 
ing the junction cut between the large and the new 
East Dock. This cut is now being excavated within 
a dam excluding the waters of the old dock. Pitch 
slopes are being made and timber wharves extend 
along each side of the cut, which is about 1100 ft. 
long, varying in width from 170 ft. at the entrance 
to 80 ft. at the caisson used for maintaining the 
water level in the new dock. The timber wharves 
are illustrated in detail by Figs. 66 to 68, and 
little explanation is needed. It will be seen that 
the soft stuff under the wharf is being taken out 
and dry material put in to prevent any slipping of 
the mud into the cut. Flat-bedded rubble is 
hand-placed on edge on the slope of 2to 1. The 
piles are driven iato the hard ground, and the 
dimensions of the timbering, which is in 9-ft. bays, 
are given on the different views. At the entrance, 
where one may expect ships to collide with the 
work more frequently, the construction is stronger, 
as shown by Fig. 68. Here sheet piling is driven to 
the level of high water of neap tide, and behind, 
there is stone filling instead of the usual slope, 
but the only difference in the timberwork is an 
increased width of quay. At the entrance it is 
26 ft.; on either side of the cut it is only 16 ft. 


Tuk Catsson ror tHe New East Dock, 


As was explained in our preceding article, there 
is already constructed in the entrance cut a cham- 
ber and invert of masonry and brickwork for a 
sliding caisson, which is double-faced, so that the 
water level in the East Dock may be either higher 
or lower than in the large dock. This invert and 
chamber were illustrated by Figs. 62 to 65 on the 
two-page plate accompanying the issue of Feb- 
ruary 14, and we may, therefore, confine ourselves 
now to the caisson, which is illustrated in detail 
on the two page plate with this issue (Figs, 69 
to 77). It is being constructed by Messrs. R. 
Stephenson and Co., Limited, Newcastle-on-Tyne, 
to the designs of Mr. J. Wolfe Barry, C.B. 

The dimensions of the caisson are as follows. 
Length, 88 ft. G in, on the centre line, the ends 
being skewed to an angle of 68 deg.; breadth, 
20 ft. over the plating and 21 ft. 6 in. over the 
fenders ; depth, 46 ft. above the sill to the top of 
the caisson proper, and 49 ft. 6 in. to the top of the 
lifting deck. ‘The caisson has four plate decks, as 
shown on the plan of decks Nos. 3 and 6, and three 
braced decks, as shown on the plan of decks Nos. 4, 
5, and 7, besides the lifting and lowering deck, which 
carries the railway line and roadway. The general 
construction and scantlings are clearly indicated 
on the drawings reproduced. The third and sixth 
decks from the top (Figs. 74 and 76) are water- 
tight, and form the air chamber which gives 
buoyancy to thecaisson. This air chamber is again 
divided into four compartments by water-tight 
bulkheads (Figs. 69 and 70). 

The ballasting of the caisson is arranged so that, 
when working, there is no more than 10 tons 
weight on the greenheart keels at the bottom of 
the caisson. The water ballast is cleared from the 
air chamber when required, by two large hydraulic 
ejectors, each capable of throwing 1000 gallons per 
minute to a height of 30 ft. Through the air 
chamber are three sluice-ways (Figs. 69, 70, and 
76). Each is 8 ft. 6 in. by 6 ft, and is fitted with 
massive greenheart sluice paddles 10 in. thick, 
made in two parts, so that they can be removed for 
repairs if desired. The sluice paddles are raised 
and lowered by hydraulic rams placed on the deck 
at the top of the air chamber. 

On No. 2 deck (Fig. 71) there are placed four 
hydeaulic rams for raising wd lowering the steel 
deck that carries the roadway and line. This is well 
shown on Figs. 69 and 70. These rams work at 
a pressure of 700 1b. per square inch. They havea 
stroke enabling the deck to be raised 34 ft. There are 
also suitable guides for the lifting deck to keep it 
always level when working. When the deck is up 
level with the coping, it is supported by 12 large 
wrought-iron telescopic columns, as shown in Figs. 
70 and 71 so that the load moving over the caisson 
deck is taken off the raising and lowering hydraulic 
rams. These relieving columns have slots in the 
base, and are locked simultaneously by an inde- 
pendent hydraulic ram. The deck under the rams is 


specially strengthened by steel girders of box section, 
and the lifting deck is of steel girders, with a 5-in. 
wooden deck on the top, and 43-in. paving blocks 
set on edge on the top of the wooden deck. The 
object of the lifting dock, of course, is to enable the 
caisson to accommodate itself for sliding into the 
chamber under the quay while having a top, level 
with the quay when in position, across the cut. 
The sills, stems, and meeting faces on the caisson 
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are of greenheirt, and th details of these are 
given (Figs. 72 and 73). When the caisson is not 
in use, it slides out of sight into a recess, which 
is covered in by steel girders used to support the 
roadway and line, as illustrated in our previous 
article in the issue of February 14. 

There is an hydraulic jigger placed in the recess, 
geared to slide the caisson gate backwards and for- 
wards, 

Suir CaIsson. 

There is also illustrated on the two-page plate 
(Figs. 78 to 83) a ship caisson constructed by the 
Thames Iron Works and Shipbuilding Company, 
Limited, Blackwall, and suited for practically all the 
faces where a caisson is needed. It was originally 
made for use during the construction of the large 
dock, and is now really a stand-by for emergencies. 
It can close at any of the four sides of the entrance 
and passage into the docks through the basin, and at 
the large graving docks, as well as at the new deep- 
water lock, so that should any of the gates require 
repair or be damaged, there will be no inconve- 
nience. The advantages are obvious, and the 
necessity for a ship form of caisson, in preference 
even to the square caissons used at the large grav- 
ing dock, is equally evident. The length of the 
caisson is 85 ft. It will be remembered that the 
old entrance to the system of docks is 80 ft., the 
new lock 65 ft., and the new graving dock 
63 ft. 3in., but in all cases dressed faces in the 
masonry walls enable the ship caisson to fit easily 
against the sill stones and quoins formiag the stop. 
The drawings reproduced fully explain the construc- 
tion, and show the form and lines. As shown, the 
caisson is ship-shaped on one side only, being 
flat on the other, so as to fit against any of the 
faces, and this also obviates the necessity fora large 
recess for placing it out of the way when not in use. 
The beam amidships (Fig. 79) is 24 ft., and the 
width on deck 14} ft. The height at the ends is 
42 ft., and at the centre 48 ft. 9 in., so that the 
rise of keel is 6 ft. 9 in., the radius baing 137 ft., 
and of course all the inverts of sills are made to 
correspond. The lower part of the shell is of 
wrought-iron plating, the bottom strakes being of 
two thicknesses of plates, and the sides are of 3-in. 
to $-in. plating. The plating above water, within 
19 ft. of the top deck, is, however, of }-in. steel 
Similarly on the flat side the bottom strakes are of | 
wrought iron, and the upper of steel. The rivets 
in all cases are countersunk, and the framing is of 
angle-iron 6 in. by 3 in, varying from ,'; in. to 
$in. The bracing and decking are shown on 
Fig. 79. The meeting faces are lined with green- 
heart 1l5in. by Tin. Figs. 82 and 83 show details 
of the top deck. | 




















There are two vertical water-tight bulkheads, and | 


nine decks, two of which are water-tight, Nos. 7 and 
9, forming air and water chambers (Figs. 79 and 80), 
Immediately below the bottom. deck there are two 
sluices, with 4 ft. by 2 ft. valves, for equalising the 
water level on either side of the caisson. These 
sluices are shown on Figs. 79 and 80. Cast-iron 
kentledge is packed as ballast in the bottom of 
the caisson, and in the triangular space fitted out- 
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side the shell plating, as shown on Figs. 78 and 79. 
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or Entrance Cut to Kast Dock. 





The caisson contains about 328 tons of wrought- 
iron and steel, 22 tons of cast iron, 354 tons of iron 
ballast, and 355 cubic feet of timber. With this dis- 
placement the draught is 18} ft. 


(To be continued.) 





RAWORTH’S UNIVERSAL HIGH-SPEED 
ENGINE. 

Tux practice of coupling engines direct to dynamos 
is now common all over the world. Even in America 
the use of belts and ropes is definitely abandoned for 
all new central stations, and many of the older plants 
are likely to be remodelled to bring them into line 
with recent practice. But although it is admitted 
that direct-coupled engines form the most satisfactory 
means for driving, there is yet a considerable diver- 
gence of opinion as to the best type of engine for 
the purpose. In the United States, particularly 
in electric railway work, there is a tendency to 
use many-poled dynamos, with inverted engines 
running at fairly good speeds; on the Continent of 
Europe, on the other hand, there is displayed a par- 
tiality for slow-running horizontal engines driving 
dynamos of immense diameter ; in England the two- 
pole generator has firmly established itself for direct 
current central station work, and almost necessitates 
the employment of an engine running at a very high 
rate of rotation. ‘for alternate current work there is 
greater choice of motors, and it cannot be said that the 
final type has been accepted, there being influential 
advocates of both fast and slow running engines, It 
seems pretty clear, however, that the medium-speed 
engine—the modified marine type—does not meet the 
views of either school of thought in alternate current 
station practice, and that its use will grow less fre- 
quentin the future. At present the high-speed engine 
occupies by far the most prominent position in the 
supply stations of this country, anda review of our 
past issues would seem to show that there is a strong 
belief that it will survive. This week we present to 


| our readers very full particulars of an engine which 
| has been built by the Brush Electrical Kagineering 


Company, Limited, of 49, Queea Victoria-street, K.C., 
to the designs and under the patents of their chief 
engineer and co-manager, Mr. J. S. Raworth, and 
which, it will be seen, has been got out to fill the 
demand for a fast-running engine using only a 
moderate amount of steam. It is on the question of 
economy that high-spzed engines of the ordinary, or 
marine, type generally fail in dynamo driving. It is 
quite easy to get the required number of revolutions 
by shortening the stroke, but if the usual valves and 


| passages are retained, the loss in them bears such a 


high proportion to the volume swept by the piston, 
that the working becomes exceedingly wasteful, par- 
ticularly when ample port areais provided—as it must 
be—to allow the steam to get in and out of the cy- 
linder with the necessary facility. The great success 
of the Willans engine has been in large measure due 
to the fact that the port losses are practically zero. 

Turning now to the illustrations on page 279, 
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Figs. 1 and 2 show two sections through the new 
engine at right angles to each other. The first thing 
that strikes the eye is the absence of slide or piston 
valves, and the use, in lieu thereof, of Corliss valves, 
placed between the high and low pressure cylinders, 
there being separate valves for inlet and exhaust. As 
far as our knowledge goes, this is the first time 
that such valves have been in this position, although 
it is difficult to understand why it is that their un- 
doubted merits have never been made available in this 
type of engine before. As here employed, they afford 
the essential feature of short and direct steam passages, 
thus insuring that the clearance space shall be a very 
small proportion of the cylinder volume. 

A cursory examination of the engravings shows that 
the steam acts on one side only of each piston, being 
admitted first to the under side of the high-pressure 
piston, and then transferred to the upper side of the 
low-pressure piston. The bottom of the low-pressure 
piston is always open to the exhaust, while the upper 
portion of the high-pressure cylinder is in free com- 
munication with the receiver, except for a short 
time when the crank is near the upper end of its 
travel. Each cylinder has in its wall a ring of holes, 
which acts as a supplementary exhaust port. The 
upper holes, however, pass very little steam, because 

















the pressure in the cylinder when they are opened is 
practically the same as that in the receiver, as will be 
teen by an inspection of the diagrams, Figs. 17 to 20, 
on this page. As shown, the ‘‘drop” between the 
two diagrams is exceedingly small, a feature which 
contributes materially to the economical working of 
the engine. The lower ring of holes serves to drain 
the water out of the low-pressure cylinder, and to 
render this operation the more certain, the upper face 
of the piston is conical, so that it may be swept clean 
by the outgoing current of steam. 

The mechanical details show signs of novelty in 
almost every part. The piston-rod is encased in 
cast-iron sleeves, which may be expected to wear to a 
high polish without scoring. These sleeves act also 
as distance pieces between the pistons, and when the 
nut at the bottom end of the rod is taken off, the rod 
can be drawn up through both pistons. To facilitate 
this operation, the nut is made in halves, fitting into a 
conical recess in the crosshead. Ifthe nutat the upper 
end of the rod be removed, and the rod dropped a few 
inches, the lower nut will fall apart, and then the rod 
can be drawn upwards. The connecting-rod is com- 
posed of two tie-rods and a central hollow strut, the 
length of which can be rapidly adjusted to take up 
wear of the brasses. This strut is made in two main 
parts united by a screw of large diameter and consider- 
able length. This screw (Fig. 3, page 279) can be turned 
by means of ‘‘tommy holes” formed in a collar about 
its centre. The female screw into which it takes is 
split, and can be tightened on to it, so as to render 
the connection absolutely rigid, by bolts which 
clamp the two halves of the nut firmly together at 
their ends, 

The crosshead (Figs. 4 and 5) carries a hollow pin 
which can be slipped in and out quite freely, when it 
is necessary to attend to it. To render this pin 
secure in working the ends are split, and are fitted 
with internal tapered stoppers. By forcing these 
Stoppers inwards by means of the bolt that con- 
nects them, the ends of the pin are expanded, and 
take a firm bearing in the horns of the cross- 
head. The main bearings (Figs. 6 and 7) are set in 
feats in the framing (Fig. 1). The top step is held 


down by a wedge-piece drawn up by an external screw, 
while two studs (Fig. 7) provide an end adjustment for 





the brasses. 


Figs. 8 and 9 show a loose frame for 


tightening up the gland of the low-pressure cylinder 
without putting any cross-wind on to it. Figs. 10 
and 11 show the upper end of the eccentric 
rod which takes hold of a spherical pin on the 
arm at the end of the valve. The bearing is set 
up by screwing in the cap at the end of the rod. 
Having thus dealt briefly with the mechanical 
features of the engine, we will trace the course of the 
steam through the valves and cylinders. The high- 
pressure steam enters through the left-hand valve case 
(Figs, 2, 12, and 13), and thence goes direct to the 
high-pressure cylinder through the short port shown. 
It is cut off at some point between § stroke and zero, 
and then expands during the remainder of the stroke. 
When the piston passes the ring of holes, the cylinder 
and receiver are put in communication, but there is 
not a great difference of pressure between them. To 
insure that this will be the case, there is a very small 
port leading from the valve case into the receiver, and 
when the valve is making its full stroke---that is, when 
the engine is running below its normal speed—this 
port is momentarily opened each stroke. At other 
times the stroke of the valve is not long enough to open 
the port. When the upward stroke of the pistons is 


complete, the right-hand valve puts the low-pressure 
cylinder into communication with both the high- 
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pressure cylinder and the receiver. The communica- 
tion between the two cylinders is clearly shown in 
Fig. 2, and that between the receiver and the lower 
cylinder can be followed in Figs, 12 and 13. Steam 
is cut off in the low-pressure cylinder at about 4 stroke, 
and then expands till the ring of holes is opened to 
the exhaust. After cut-off in the low-pressure cylin- 
der the remaining steam below the high-pressure 
piston finds its way through the right-hand valve case 
and the chamber between the two valves (Fig. 13) into 
the receiver, passing through that into the upper part 


altering, and there being no material change of pressure 
in the receiver during this part of the stroke. It is 
only during the upstroke of che pistons that the pressure 
in the receiver rises, as shown by the diagram (Fig. 18) ; 
it falls on the downstroke to the point of cut-off, and 
after that remains practically constant. There is a 
small amount of negative work done in the receiver 
due to friction, radiation, &c. 

The high-pressure valve is operated by an eccentric 
under the control of a shaft governor, while the low- 
pressure valve is worked by an eccentric with a fixed 
stroke. The governor (Figs. 14and 15) is the outcome 
of a Jarge number of experiments made to arrive at a 
design which gives a firm control of the valve under 
all conditions, and which will stand the wear and 
tear to which it is subjected. When it is desirable 
to alter the speed of the dynamo during the run, the 
governor is fitted with Raworth’s speeder gear (illus- 
trated in Fig. 16), by which the tension of a spring 
can be regulated without stopping the engine. 
It is the supplementary spring shown that is regu- 
lated. One end of it is attached to an eccentric strap 
fitted to an eccentric loose on its axis. This eccentric 
has a spurwheel attached to it, and beside it is 
another spurwheel fast on the shaft. A fixed frame 





carries two pairs of differential pinions, and this 





frame can be moved to put either pair of wheels 
in gear with the wheel on the shaft, and to transmit 


the motion to the wheel on the eccentric. By this 
means the eccentric, which is not the main eccen- 
tric, but merely a device for tightening or slacken- 
ing the supplementary spring, can be rotated in either 
direction relatively to the governor disc. 

The progress of this new engine will be watched with 
great interest. The originality displayed in its design 
must command the attention of mechanics, who will 
recognise that while the details are full of novelty, there 
is nothing in the main features that has not already, 
in some other shape, survived the test of experience. 
The good working of Corliss valves is proverbial, 
while economies of the very first order have been ob- 
tained by their use. The one inaccessible gland 
between the cylinders consists only of a pair of sleeves, 
pushed apart by a spring and grooved internally, and 
can give no trouble. The cylinders are all lathework, 
and must go together absolutely inline. The drainage 
is so completely automatic that cylinder cocks are not 
fitted, and there is only one relief valve. The connect- 
ing-rod, although somewhat open to criticism, is more 
novel in appearance than inreality. As regards this 
and other details, the leading idea has evidently been 
to render every part capable of being handled 
and adjusted by a mechanic of limited abilities, so 
that minor repairs may be made without calling in 
outside assistance. The lubricating arrangements, of 
which we have not spoken, display the same care to 
render unnecessary the presence of highly skilled 
attendants. A simple form of rotary pump delivers 
oil in a copious stream to the upper part of the engine, 
whence it runs in abundance through all the work. 
ing parts, except the cylinders, which are fed from 
a displacement lubricator of very large capacity. 

It is somewhat premature to speak of the steam con- 
sumption of these engines, but we have been present at 
the trial of one indicating 140 horse-power, which at all 
loads gave results that can bear comparison with 
the records of first-rate central station practice. In 
conclusion we need only add that the new and well- 
equipped shops of the Brush Company can be relied 





of the cylinder, the combined capacity of the two not 


upon to produce high-class workmarship. 
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RIVER STEAMER “SANTO ANTONIO.” 


(For Description, see opposite Page.) 


CONSTRUCTED BY THE LYTHAM SHIPBUILDING AND ENGINEERING COMPANY, 


LYTHAM. 
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BOILER AND ENGINES OF THE 


CONSTRUCTED BY THE 


On the present and preceding pages we illustrate 
a light-draught river steamer which has been recently 
constructed by the Lytham Shipbuilding and Engi- 
neering Company, of Lytham, Lancashire, for service 
on the rivers of Brazil. Fig. 1 is a general view of 
the vessel, Fig. 2is a profile section, lig. 3 is a plan 
of the promenade deck, Fig. 4 a plan of the main deck, 
Fig. 5 a cross-section or body plan showing the boiler, 
and Fig. 6 a plan of the engine-room. 

The vessel is propelled by twin screws, and is 150 ft. 
long by 28 ft. wide, her depth of side being 8 ft. Her 
maximum draught, which is aft, is 7 ft. She is con- 
structed of steel throughout, and has been built to 
class Al for river purposes at Lloyd’s, The hull is 
divided into 13 water-tight compartments by means of 
eight transverse bulkheads, and leagitedinal bulkheads 
fore and aft of the machinery space, Amidships the 


“SANTO ANTONIO.” 


LYTHAM SHIPBUILDING AND ENGINEERING COMPANY, LYTHAM. 




















side plating has been carried up 8 ft. above the main 
deck. This gives increased strength to the middle of 
the vessel, whilst the ends are kept open, so as to give 
free access to fresh air, a very necessary provision in 
the hot climate of the country where the vessel will 
run. The decks alongside the machinery space are 
plated over. The promenade deck is supported by 
the frames being carried up, and by two rows of 
stanchions running fore and aft. For half the ship’s 
length every other frame is carried up for supporting 
the deck, and over the remaining part every fourth 
frame is carried up for the same purpose. The 
promenade deck beams are of steel, the necessary 
stiffening being got by stringer plates ; stringer plates 
are also carried right round the vessel. There are two 
middle line stringers, as well as diagonal stringers. 
The sun deck is carried on stanchions for half the 





vessel’s length, the remaining half being supported by 
the extension of the frames. The main deck, promenade 
deck, and sun deck are all of teak, carefully selected ; 
indeed, practically all the woodwork is of teak in 
order to withstand the hot sun of the tropics. The 
promenade deck is, as shown in the illustrations, 
protected by a sun deck, which extends to within 
15 ft. of the bow of the vessel. On this deck, above 
the teak planking, there is a covering of heavy canvas, 
which is well stitched in the seams and closely fastened 
down. It is painted with white paint so as to be quite 
rain-proof; another precaution very necessary in the 
part of the world the vessel is intended for. Ona this 
deck two steel lifeboats are carried, in addition to a 
wooden gig and a smaller boat. The steel boats are 
composed of pressed sides, that is to say, the contour 
of the boat is obtained by shaping the plates, and not 
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by building up and riveting strakes together. This 
gives a good clean side, similar in appearance to a 
carvel-built boat, and one of considerable strength, 
and there is the additional great advantage, especially 
in boats intended for the tropics, that there are no 
seams to open with the sun. The steel boats are, 
however, considerably heavier than wooden boats of 
the srame size would be. 

The Santo Antonio has holds for cargo, but is 
essentially a passenger vessel designed to make long 
river trips. The saloon accommodation is mostly on 
deck; in fact, an ordinary saloon would be often 
insupportable on the Amazon and Para Rivers. On 
the promenade deck aft there is a long fixed table for 
fifty passengers. This table is shown in Fig. 4. It 
will be seen that it is in the open, but is protected 
overhead by the shade deck. Provision is made, 
however, for inclosing all this space by a green canvas 
screen or curtain, which will extend from the shade 
deck to the main deck, In this way a closed saloon 
can be formed, or the screen can be hung only on the 
windward side to keep out driving rain. Lhe positions 
of the cabins on the promenade deck are also well 
shown on the illustrations. It will be geen that they 
extend on each side amidships, and each state-room 
has four berths. The rooms are well fitted, especial 
attention being paid to a good supply of fresh 
air. There are spring berths and good lavatory 
arrangements, and each room is fitted with a 16 candle- 
power incandescent lamp. There are four closets and 
two bath-rooms, one being set apart for ladies. A 
large steward’s pantry is on the starboard side aft of 
the state-rooms. 

On the promenade deck are the captain’s quarters 
in a house forward. The purser’s and first mate’s 
quatters are also here. Steam steering gear is fitted, 
the wheel being just in front of the captain’s house. 
All the top halves of the cabins throughout this deck 
are fitted with venetian panelling ; the port windows 
are also fitted with venetian shutters, as well as glass. 
There is a long skylight in the shade deck over the 
dining table, as may be seen in the general view, to 
afford further ventilation and light. This is 35 ft. 
long. Forward there is another skylight 20 ft. long. 
These raised skylights are fitted with side windows, 
the whole of which on any side are opened and closed 
by a single lever worked from the deck below, there 
being a connecting bar to the whole of the windows. 
On the top of the shade deck, just abaft the funnel, 
there is a water tank, which serves all sanitary pur- 
pose?. 

The crew are berthed on the main deck, in the fore- 
castle, which is fitted with accommodation for 12 hands, 
There is an excellent bath-room and a w.c. for the use 
of the crew. On the main deck, alongside the ma- 
chinery, are the engineers’ and boatswain’s quarters, 
These afford very good accommodation, the cabins 
having venetian shutters, spring berths, &c. There is 
also a bath-room here. The galley is aft of this room. 
There is a commodious staircase between the main and 
upper decks. 

The vessel is propelled by two sets of triple-com- 
pound three-crank engines of the ordinary inverted 
direct-acting type. The cylinders are 11] in., 17 in., 
and 274 in. in diameter by 21 in. stroxe. The pro- 
pellers are three-bladed, with loose blades. The 
surface-condensers have very large cooling surface, 
so as to give suflicient area for tropical waters. In 
other respects there is nothing special to notice about 
the engines, they being on the ordinary lines of 
approved modern design. The boiler is of the ordi- 
nary return-tube type, working at a pressure of 16) 1b. 
It is 12 ft. G in. in diameter, and 10 ft. long. It has 
48 square feet of grate surface, and 1450 square feet 
of heating surface. There is a donkey boiler in the 
stokehold for auxiliary purposes. 

The vessel is illuminated throughout by electricity, 
an incandescent lamp being placed in each cabin, whilst 
over the diniog table are clusters of lamps of 32 candle- 
power each. There is a powerful search light, which 
is to be used in navigating the Upper Amazon, so that 
the vessel will be able to travel by night. The equip- 
ment throughout is to Lloyd’s highest requirements, 
the outfit of anchors, cables, &c., being of the fullest 
nature. There is a steam windlass forward. The 
domestic outfit is of a very complete nature, consisting 
of bedding and bed linen, electro-plate, cutlery, 
crockery, table linen, and consumable stores of all 
kinds suflicient to last for at least 12 months. 

A trial of the vessel was made on November 12. 
The weather was extremely unfavourable, there being 
a high wind and rough sea. A speed of 114 knots per 
hour was, however, attained. 

The Santo Antonio has made the voyage to the 
Brazils. When we last eaw her the open spaces 
between the main and promenade decks were boarded 
up, as shown in the general view on page 282, but in 
spite of that, we should not think the trip across the 
Bay of Biscay in winter would be a very pleasant 
one. It would be hard to draw a greater contrast 
than between tossing in such a vessel across ‘‘the 
Bay ’—soaked biscuit, salt horse, not a dry stitch 
and a voyage on the Amazon; the electric lights all 








| nostications, however, are dangerous. 








lit, the table for fifty spread on deck, and the glorious 
moonlight streaming from a sky blue as a night sky 
only is in the tropics. 

The Lytham Shipbuilding and Engineering Company 
have now in hand another steamer similar to the Santo 
Antonio, but rather smaller, being 130 ft. by 25 ft. 
This vessel is also for service on the River Amazon. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 18. 

Tue iron trade has recovered from all the effects of 
last year’s boom, except the aftermath that led to the 
heavy buying by a few concerns of large supplies 
for 1896. That policy might have been pursued but 
for the climb prices took late in the year. The ad- 
vance in coke and ore fixed steady prices since then, 
and prices are now under the influence of Lake ores 
and coke. Present pig-iron production is at the rate 
of 10 million tons, with capacity of 13 million tons. 
Stocks of pig increased 60,000 tons in January, and 
roduction declined 100,000 tons in that month. A 
urther restriction is in progress, which, with increas- 
ing demand for early spring, and strong ore and coke 
prices, looks favourably for pig-iron makers. Prog- 
The market 
takes sudden changes without any apparent cause. 
There is an increased volume of ship, boat, and struc- 
tural ironwork in sight. Western Pennsylvania 
mills are filling up with orders by a sharp shading of 
prices, which attracts considerable business from com- 
peting fields. A more confident feeling prevails in 
commercial and manufacturing circles generally, but 
very conservative methods are adhered to. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The demand for steam coal has slightly im- 
proved, and the increased activity observable is expected 


| to be fully maintained ; the best descriptions have made 
| 103. 3d. to 103, 64., while secondary qualities have brought 


93. 6d. to 103. per ton. The house coal trade has ruled 
quiet; No. 3 Rhondda large has made 9s. 6d. to 93. 9d. 
per ton. Coke has continued in good request; foundry 
qualities have made 15s. 6d. to 16s. 6d. per ton, while fur- 
nace ditto have ranged from 13s. 6d. to 14s. 6d. per ton. 
Increased supplies of iron ore have come to hand during 
the last few days; the best rubio has made 11s. 9d. 
to 12s, per ton. The manufactured iron and steel trades 
have exhibited a good tone; some fair orders for steel 
rails have been recently secured, and production is increas- 
ing. The outlook in the tinplate trade is unsatisfactory. 


Milford Decks.—The accounts of the Milford Docks 
Company for the half-year ending December 31 show that 
the receipts during that period from dock dues, wharfage 
charges, &c., amounted to 3558/. There are indications 
that the fish trade at Milford will attain an increased 
development. In October, 1895, Mr. T. Wood, the chair- 
man of the company, visited New York for the purpose 
of conferring with Mr. Austin Corbin as to his proposed 
new steamship route from America vid Long Island (Fort 
Pond Bay) to Milford. It is Mr. Corbin’s desire that a 
line of steamers of the highest class should run between 
the two ports, which are the nearest convenient points 
between New York and this country. If the idea is 
carried out, the object for which the company exists will 
have been attained. With regard to the Canadian mail 
service, an additional subsidy of 75,000/., to be granted by 
the British Government, has been recommended by the 
Colonial Secretary, and tenders invited by the Dominion 
Government have been sent in. 


Improvement of the Avon.—The docks committee of the 
Bristol Town Council has reported as follows: ‘‘ Your 
committee recommend that they be empowered to put the 
river improvement works—designed by Mr. McCurrich, 
and recommended by Mr. Wolfe Barry, at an estimated 
cost of 93,000/.—in hand at once. Your committee also 
report that they have opened communication with the 
railway companies with respect to internal improvements 
and extensions within the city docks, and also with 
a to the larger schemes referred to by Mr. Wolfe 

arry.” 


Keyham College.—The Lords of the Admiralty have 
directed that 11 students of four years’ service are to be 
selected from the Royal Naval Engineering College, 
Keyham, to join the Navy as assistant engineers during 
the coming summer. These, together with 21 fifth-year 
men, will make a total entry of 32 assistant engineers, 
with seniority dating from July 1, 1896. The number of 
— to be entered at the college in June next will 

40. 


The ‘‘ Talbot.”—The Lords of the Admiralty have 
approved of 10,000/. being expended during the current 
financial year upon the cruiser Talbot at Devonport, 
in addition to 115,177/. provided in the Navy Estimates 
for 1895-6. The additional sum is provided as a supple- 
mentary grant with Treasury +e and will not 
affect the estimates which have been prepared for this 
vessel for next year. Although the original estimated 
cost of this vessel was 305,559/., nearly 320,000/. will be 
spent on her before she is ready for sea. The Eclipse at 
Portsmouth, and the Minerva at Chatham—sister vessels 
to the Talbot—are each to be built at a total estimated 
cost of 295,600/. Theincreased expenditure on the Talbot 
is accounted for by the fact that she is considerably more 
advanced than either of the other two; and as she has 
throughout been regarded as the leading vessel of the 








type, she has been burdened with the cost of numerous 
alterations which have been made in her from time to 
time. Her engines, which were recently taken out cf 
her after being fitted in place, in consequence of an 
improvement introduced in them, have again been placed 
on board, and the decks overhead are closed up. The 
Talbot will be ready for her steam trials by the end of 
this month, while she will be ready for sea by the close 
of May. 


The Electric Light in the West.—At a special meeting 
of the Torquay Town Council on Friday, the electric 
lighting committee recommended that an —- 
should be made to the Local Government Board for 
power to borrow 22,5001. for the purpose of proceedirg 
with the electric lighting of the borough. The committee 
also presented a report from Mr. W. H. Trentham. This 
report stated that in the three southern towns of Bourne- 
mouth, Eastbourne, and Brighton, where the working 
conditions might be regarded as commensurate with those 
which will obtain at Torquay, the present position cf the 
local electric lighting undertakings was as follows: 
Bournemouth, capital expended, 50,708/.; revenue, 
69721. ; profit, 1686/.; return per cent. on capital, 3.69, 
Eastbourne, capital expended, 44,1371. ; revenue, 5644/. ; 
profit, 3046/. ; return per cent. on capital, 7.42. Brighton, 
capital expended, 119,489/.; revenue, 15,489/.; profit, 
98891, ; return per cent. on capital, 10. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was rather 
a large attendance on ‘Change here, and though the 
amount of business actually transacted was not very ex- 
tensive, the tone of the market was cheerful, the most 
gratifying fact being the sanguine view generally taken 
with regard to the future. Those who profess to be in a 
position to estimate, intimated that the Cleveland Iron- 
masters’ Association returns for February will show an 
increase in stocks of about 20,000 tons. If such should 
prove to be the case, it is less satisfactory than was antici- 
pated alittle while ago. Transactions were recorded at 
38s. for prompt delivery of No. 3 g.m b. Cleveland pig iron, 
and that price was generally named, though there were some 
buyers who were not inclined to offer more than 37s. 104d. 
For No. 3 delivered to the end of next month 38s. 3d. 
was paid, and for delivery over the second quarter of this 
year 38s, 6d. was realised, and buyers were more anxious 
than sellers to enter into contracts for delivery ahead. 
No. 1 Cleveland pig was put at 392., No. 4 foundry 37s, 
grey forge 36s. 6d., and white 35s, 6d.—all for ewly 
delivery. Hast coast hematite pig iron was steady, and 
was in fair demand. Prcducers were firm in their quota- 
tions. For early delivery of Nog. 1, 2, and 3 the general 
figure named was 47s., but it was said that parcels had 
been bought from second hands at rather less, and in some 
eases buyers offered only 46s. 6d. Spanish ore had an 
upward tendency. Rubio was quoted 12s. 9d. ex-ship 
Tees. Middlesbrough warrants were steady, but there 
was not much doing in them. At the opening of the 
market they were put at 38s, 4d., and they closed 38s. 34. 
cash buyers. To-day there was practically no change in 
prices. A fair business was recorded at rates pretty 
similar to those ruling yesterday. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades there is now a good deal of activity. 
Producers of nearly all classes of material report that 
they are well employed, and we understand that in some 
cases firms have refused to book further orders just now, 
believing that by waiting a while they will be able to do 
business on better terms than are offered at present. At 
the North-Eastern Steel Works here, satisfactory progress 
is being made with the extensive alterations, (Juotations 
all round have rather an upward tendency, but prices at 
which business is done are pretty much the same as when 
we last reported. Common iron bars are 5/.; best bars, 
5/. 102.; iron ship-plates, 5/.; iron ship-angles, 4/. 15s.; steel 
shir-plates, 5/. 23, 6d. to 5/. 5s.; steel ship-angles, 5/.; and 
heavy sections of steel rails, 47. 15s.—all less the customary 
24 per cent. discount for cash, except rails, which are net 
at works, 


The Teesside Iron and Engine Works.—An extraordinary 
general meeting of the shareholders of this large Middles- 
brough firm has been called for Monday next, when the 
directors will submit to them a scheme whereby the 
whole undertaking is proposed to be handed over to Sir 
Christopher Furness and others, 


The Coal and Coke Tradcs.—Coal, on the whole, keeps 
quietish. One or two of the steam coal collieries, how- 
ever, are said to bea little more fully employed. At New- 
castle best Northumbrian steam coal is quoted 7s. 9d. for 
prompt delivery, and steam small is rather scarce at from 
3s. 6d. to 3s. 9d. Manufacturing coal is steady. Gas 
coal is in not quite such good demand as it was a little 
while ago. Coke is rather dearer, owing chiefly to in- 
creased consumption. The average price for blast: furnace 
coke delivered here is 13s. 3d. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 

Mining Engineers’ Visit to Shefield.—On Thursday, 
the 20th inst., the members of the Federated Insti- 
tution of Mining Engineers, who attended on the previous 
day the meeting of that body in Firth College, 5 effield, 
visited, on the invitation of Mr. Emerson Bainbridge, 
M.P., and Alderman Gainsford, the Nunnery and Birley 
Collieries. At the first-named they were met by Mr. 
Black, the secretary ; Mr. Todd, the under-manager ; and 
Mr. Barkby, the engineer. A couple of hours were plea- 
santly and profitably spent in inspecting the plant, par- 
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ticular attention being devoted to the improved balanced 
jigging-screens and coal-cleaning bands of the Wood and 
Burnett system,-which replaced the old screening plant 
last summer. The coal- washing plant is capable 
of dealing with over 800 tons of coal per day. 
From this colliery the party drove in brakes to the 
Birley pits, where they were welcomed by Alderman 
Gainsford, J.P., and Mr. C. EF. Jeffcock, managing direc- 
tors; Mr. Hargrave Walters, manager; Mr. R. G. 
Walters and Mr. F. Chambers, assistant managers ; Mr. 
A. J. Gainsford, the secretary; Mr. Gray, the under- 
manager of the west pit; and Mr. Lambert, manager of the 
eastor new pit. After luncheon, provided by the directors 
in a building on the pit-head, Mr. G. A. Mitchell, of 
Glasgow, the President of the Institution, expressed the 
members’ thanks to Mr. Emerson Bainbridge and Alder- 
man Gainsford for the opportunity of inspecting their 
collieries. The members of that party, he said, had not 
been long in Sheffield, but already they knew that the 
heads of establishments in that city and its vicinity were 
no fools, and that if collieries and big works did not pay, 
it was not the fault of the managers or proprietors. The 
party afterwards inspected both pits, and there was 
general agreement on their return to Sheffield that the 
outing had been a great success. 


Enginemen and the Eycsight Test.—A mass meeting of 
enginemen employed by the Manchester, Sheffield and 
Lincolnshire Railway Company was held at Sheffield on 
Sunday to protest against the eyesight test which the 
company has recently adopted. It was complained that 
the introduction of this test had resulted in the discharge 
from the footplates of a considerable number of ex- 
perienced men who are perfectly compstent to distinguish 
the signals, and that while the test was continued no 
driver or fireman would be able to feel any confidence in 
the security of his position. It was stated the new test 
was conducted iadoors by means of letters and colours. 
The men are not averse to a test so long as it ba a practical 
one, namely, an examination of the vision of drivers and 
firemen upon signals by day and by night. One of the 
officials of the men’s union stated that several of the dis- 
charged men had been examined by ophthalmic experts, 
who certified that they were fully competent to follow 
their occupation. <A series of resolutions was ultimately 
adopted urging the company to adopt a practical test ; to 
allow representatives of the men’s union to be present 
while the tests were proceeding; not to discharge men 
on the report of the examination of a single medical 
man; and to reinstate all the discharged men who are 
able to pars a practical test. 


Tron and Steel Trades.—The condition of trade is 
encouraging. Both the light and heavy industries show 
improvement, and the output of B » Si 
Martin, and crucible steels is improving week by week. 
Some large orders for marine engineering have recently 
been completed, and prospects are reported to be fairly 
good. ()uotations are as follow: Bessemer billets of 
special carbons used in the Sheffield trades, 5/. 12s. 6d. to 

‘per ton; Siemens-Martin, 7/. 10s. for average 
qualities ; hematites, 54s. 6d. to 57s. 6d., delivered in the 
district; Lincolnshire forge iron, 39s.; bar iron, 5/. 10s. 
at makers’ works, 6/. in warehouse. 


A Note of Warning.—Mr. Emerson Bainbridge, M.P., 
a gentleman who is concerned in the production of 
5,000,000 tons of coal per annum, responded to the toast 
of *‘ The Coal Trade ” at the annual dinner of the Fede- 
rated Institute of Mining Engineers, held at Sheffield. 
Having referred to the depression in the coal-mining 
industry at the present time, he mentioned four remedies: 
first, the establishment of Courts for arbitration in labour 
disputes ; second, an alteration in railway rates; third, a 
readjustment of wages; and fourth, the banding together 
of collieries with one management, one capital, and one 
interest, for the purpose of dealing with commercial sub- 
jects. With regard to wages, while admitting that it was 
difficult to prophesy what would happen six months hence, 
he remarked that unless the conciliation board at that 
time took anentirely different view of the relations between 
labour and capita], it would be impossible to continue 
that board as it at present exists. The address has 
created a profound sensation. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was quiet in the 
pig-iron warrant market last Thurday forenoon, but 
prices were steady, and the turnover amounted to about 
20,000 tons. Cleveland and hematite iron both lost 4d. 
per ton, In the afternoon the market was easier, in 
sympathy, largely, with the collapse in Scotch rails, but 
only a jobbing kind of business was done. About 
15,000 tons of iron changed hands. Scotch gave way 
in price 14d., and Cumberland hematite iron 1d. per 
ton. At the clcse the settlement prices were as 
follow: Scotch iron, 47s. per ton; Cleveland, 38s. 14d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 48s. 6d. and 46s. per ton. A good business was 
done on Friday forenoon. Scotch was freely sold, yet 
the price, after being down at 46s. 114d., rallied to 
47s, O4d. per ton. Cleveland declined 1d. About 15,000 
tons were dealt in, and fully that amount of iron changed 
hands in the afternoon, when the market was very firm, 
Scotch warrants advancing in price 2d. per ton. The 
settlement prices at the close were, respectively, 47s. 14d., 
38s, 14d., 48s. 6d., and 463. 14d. per ton. There was a 
very quiep market on Monday forencon, and rather dull. 
About 12,000 tons of iron were sold. Scotch fell 14d. and 
Cleveland 3d. per ton. The market was strong in the 
afternoon, due principally to ‘‘ bear” covering. Scotch 
closed 4d. per ton up from the forenoon, and the sales were 
fully 15,000 tone. At tke cloge the settlement prices were 





47s. 44d., 388. 3d., 48s. 9d., and 46s, 3d. per ton respec- 
tively. Business was fairly active on Tuesday forenoon, 
when probably 20,000 tons were disposed of, including 
one line of 5000 tons of Scotch iron. Prices were 
very firm. Scotch was unchanged, but Cleveland rose 
ld. per ton. At the afternoon meeting of the ‘‘ ring” 
some 10,000 tons were sold. Prices were flat, Scotch 
dropping to 47s. 24d. per ton. The 
prices at the close were, respectively, 
38s. 3d., 48s. 9d., and 46s. 14d. per ton. A fair 
amount of business was done this forenoon, about 
20,000 tons being dealt in. Scotch rose 24d., and Cleve- 
land 24d. per ton. About 15,000 tons changed hands in 
the afternoon, and prices declined a little. The settle- 
ment prices were 47s. 3d., 38s. 3d., 48s. 94d., and 46s. 14d. 
per ton respectively. The following are a few of the 
quotations for No. 1 special brands of makers’ iron: 


settlement 
47s. 14d., 


Clyde, 503. 6d. per ton; Gartsherrie, Summerlee, 
and Calder, 51s.; Coltness, 53s. 6d.— the foregoing 
all shipped at Glasgow; Glengarnock (shipped at 


Ardrossan), 50s. 6d.; Shotts (shipped at Leith), 53s. 
per ton. It is anticipated in some quarters that 
storing on alarge scale will shortly be resumed, 
but with such a large number of furnaces being engaged 
in producing hematite, it is thought in other quarters 
that there cannot be any large quantity of iron available 
for that purpose. Last week’s shipments of pig iron from 
all Scotch ports amounted to 7332 tons, as compared with 
3234 tons in the corresponding week of last year. 
They included 130 tons for the United States, 161 
tons for India, 315 tons for Italy, 210 tons for Holland, 
116 tons for China and Japan, smaller quantities for 
other countries, and 5623 tons coastwise. There are 
still 75 blast-furnaces in active operation, against 73 
at this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 349,217 
tons yesterday afternoon, as compared with 348,213 tons 
yesterday week, thus showing an increase for the past 
week amounting to 1004 tons. 

Finished Iron and Steel.—The demand for malleable 
iron has improved, and the advance of 2s. 6d. on the 
price of bars, which was mentioned last week, has been 
well maintained. Hoop iron has been advanced in price 
5s. per ton. The steel trade still continues to be very 
active, and makers are not so much concerned with 
competition from the south, where the firmness in the 
trade is still more pronounced than in Scotland. 


Sulphate of Ammonia.—The demand for sulphats of 
ammonia was very inactive on Friday, when the price 
was nominally 8/. 10s. per ton. On Monday the same 
condition of things prevailed, alike as to demand and 
price. Yesterday the price was again down abt 87. 7s. 6d, 
and ranged from that to 8/. 103. per ton. 

Glasgow Copper Market. —The sales turnover last 
Thursday forenoon amounted to about100 tons, but prices 
were easier, three months’ sellers quoting 45/. 63. 3d. per 
ton, which was a drop of 33. 9d. One lob was sold at 
441. 178. 6d., March 9. In the afternoon there was some 
realising, 250 tons changing hands, and prices gave way 
other 2s. 6d. per ton. On Friday forenoon the market 
was active, 300 tons being dealt in, and the price running 
up at the close 7s. 6d. per ton. There was marked 
activity also in the afternoon, when the three months’ 
price rose other 5s. per ton, and the sales amounted to 350 
tons. A moderate amount of business was done on Monday 
forenoon, 150 tons of copper changing hands. Prices re- 
mained unchanged. In the afternoon, however, they ad- 
vanced 7s. 6d. per ton. The market was strong, and the 
sales amounted to100 tons. Yesterday forenoon 300 tons 
were dealt in, and the price rose 1s. 3d. per ton. In the 
afternoon the market was flat, notwithstanding the 
receipt of strong telegrams from London. The price 
dropped 5s. per ton. Some 500 tons of copper were sold 
this forenoon, and 250 tons in the afternoon, when the 
closing price was 46/. per ton cash buyers, and 46/, 83. 9d. 
three months. 


The Institution of Civil Engineers: Glasgow Association 
of Students.—The fifth general meeting of the session of 
this Association was held on Monday night in the Insti- 
tution Rooms, Bath-street, Mr. William Crouch, M. 
Inst. C.E., President, in the chair. Mr. James Scott, 
Stud. Inst. C.E., read a paper on the ‘‘ Lanarkshire and 
Dumbartonshire Railway Works at Bowling Harbour.” 


East of Scotland Engincering Associaticn.—An ordinary 
meeting of this Association was held in Edinburgh last 
Wednesday evening, at which Mr. Robert Roath, Assoc. 
M. Inst. C.E., read a paper on “The Development of 
Tunnelling.” The paper was illustrated by limelight 
views and diagrams. 

Institution of Engineers and Shipbuilders.—The fifth 
general meeting of the thirty-ninth session of the Institu- 
tion of Engineers and Shipbuilders in Scotland was held 
last night in the hall of the Institution, 207, Bath-street, 
Professor Jamieson, Vice-President, in the chair. The 
discussion on Mr. E. G. Carey’s paper on “‘ Cast-Iron 
Segments for Railway and other Tunnels,” and Mr. 
Robert Simpson’s on ‘* Tunnelling in Soft Material, with 
special reference to the Glasgow District Subway,” took 
place, the speakers being Mr. C. P. Hogg, Mr. George 
C. Thomson, Mr. A. S. Biggart, and Messrs. Simpson 
and Carey ; and both authors were thanked for their con- 
tributions. Mr. John Inglis read a very interesting paper 
on ‘‘ Rates of Speed and Rates of Freight,” the discus- 
sion of which was, after Mr. James Hamilton, Professor 
Biles, and Mr. Caird had spoken briefly on the subject, 
deferred until next meeting. A paper on ‘* The Recovery 
of Tar and Ammonia from Blast-Furnace Gaees” was 
afterwards read by Mr. Andrew Gillespie, who gave a 
very detailed description of the recovery plant required 
for an establishment having four blast-furnaces. 


Shipbuildirg Notes.—Messre. William McLachlan and 


Co., fish salesmen, Glasgow, have placed an order with 
the Ailsa Shipbuilding Company, of Troon, for a steel 
screw steamer for their Lochfyne and west coast fish- 
carrying trade.—Ibt is reported that the Fairfield Ship- 
building and Engineering Company have received an 
order from the Liverpool and North Wales Steamship 
Company for a fast and powerful paddle steamer, having 
all modern appliances, and specially adapted for the 
trade with the coast of North Wales.— 


passenger 
Messrs. R. N. Smith and Co. Limited, Liver- 
pool, have placed an order for a_ steel sailing 


ship with Messrs. A. M‘Millan and Sons, Dumbar- 
ton.—Messrs. Lobnitz and Co., Renfrew, are laying 
down another screw steamer for a Copenhagen firm. 
—Orders have just been given out by the Caithness 
Steam Line Fishing Company, of Wick, for three steamers 
which are to be ready about the beginning of July. 
Messrs. Mackie and Thompson, of Govan, will build two 
of them, and the other will be built by Messrs. Hall, 
Russell, and Co., Aberdeen. —'Two small twin-screw 
steamers are to be built by Messrs. Blackwood and 
Gordon, Port Glasgow, for passenger service in Eastern 
waters. Messrs. Paul and Co., Dumbarton, will supply 
the engines. 





Tue Greryk Pump: Erratum.—We regret that in our 
paragraph on the above pump, published on page 258 of 
our last issue, the address: of the Pulsometer Engineer- 
ing Company was incorrectly given. It should be the 
Nine Elms Iron Works, London, S. W. 





Tur Norta Sra-Barric Canan.—During the first 
seven months the canal was open to general traffic, viz., 
July, 1895, to January, 1896, the monthly emtries were 
respectively 628, 543, 480, 495, 513, 418, and 231 steamers, 
and &88, 959, 976, 971, 831, 328, and 23 sailing vessels. 
The receipts varied considerably, reaching the highest 
figure in October with 112,739 marks, or about 5600/7. 
The greater part of the vessels which used the 
canal during October, November, and December were 
German; next came Danish, then Dutch, and fourth 
Swedish. The number of British vessels was only very 
small. In the month of October 14 German warships 
passed through the canal, in November 10, and in Decem- 
ber 24. A Russian warship passed through the canal in 
October, and a Brazilian in December. It has now been 
officially admitted that the traffic isa great disappoint- 
ment, and in all probability the dues will be reduced as 
an additional inducement. 





Exrctric WELDING.—At the conversazione held at the 
Finsbury Technical College on the 20th inst., the Klec- 
tric Welding Company, Limited, of 21, Hindon-street, 
S.W., showed one of their automatic electric welders in 
operation. The working of this machine was watched 
with great interest. They also exhibited a very fine selec- 
tion of samples welded by the Thomson process... Among 
the most interesting specimens were some carriage tyre 
sections that can only be welded electrically ; printers’ 
chases in all sizes and varieties; iron and ateel tubes, 
butt-welded ; sam'ples of welded iron rod, bent double at 
the weld without cracking; and a good assortment of 
chains, from key chains to massive iron chains ; also (and 
by no means the least interesting exhibit) a unique collec- 
tion of welds made on finished gun parts. The process 
was demonstrated by the engineer of the company, Mr. 
Reginald J. Wallis-Jones. 





ENGINEERING WorkKS IN BritisH SoutH AFrica.— 
The annual report of the British South Africa Company 
describss at length the progress made with the railways 
in the company’s territory. Regarding the Bechuanaland 
line it says: The line to Mafeking was opened for traffic 
in October, 1894, and the net earnings for the 10 months 
to the end of July, 1895, have been equal to 4 per cent. 
per annum on the cost of this section. The distance from 
Mafeking, the present railway terminus, to Buluwayo 
will be under 500 miles, and the section from Mafeking to 
Gaberones, a distance of about 95 miles, is now in course 
of construction and will be opened about July. The cost, 
as per contract, is 2575/. per mile, including bridges. From 
Gaberones the line will be continued to Palapye, a further 
distance of about 175 miles. The survey for this is almost 
completed. The line will be eventually continued to 
Salisbury, via Buluwayo, connecting with the Beira line 
at Umtali. The company’s territories will then be well 
served by railways. With regard to the Beira Railway, 
which has been carried to Chimoio, the report says: 
A new railway company, called the Beira Junction 
Railway Company, Limited, has been formed with the 
object of constructing a railway, 36 miles in length, con- 
necting Port Beira with Fontesvilla, the present terminus 
of the Baira Railway. When this line and the extension 
to Salisbury are completed, the capital of Rhodesia will be 
in direct railway communication with the sea coast at 
Beira. The company’s engineers report that, although 
construction has been somewhat delayed owing to the 
scarcity of labour, fair progress has been made, and it is 
expected that the line will b3 completed and opened for 
traffic within a few months. All permanent way and 
other materials required from this country have been 
delivered at Beira, and, up to the end of December last, 
about 20 miles of the earthworks and 23 bridges and 
culverts had been completed, and the rails laid for a dis- 
tance of 74 miles. A deep-water pier is to be erected at 
Beira, as the southern terminus of the railway. The 
materials for this work have been shipped, and as soon as 
these are received at Beira the pier will be commenced. 
The total length of telegraphic line under the control of the 
company south of the Zambesi now in operation is 1354 
miles. For the six months ending Saptember 30, 1895, 
the receipts showed an approximate total of 7631/., and 
| he expenditure 3289/, 
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THAMES BRIDGES. 
(For Description, see Paye 290.) 
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THE many conferences, congresses, readings of 
papers, and formings of associations of the last two 
years on the subject of light railways have at last 
taken definite Parliamentary shape in the form of a 
Bill which was introduced last Friday in the 
House of Commons by Mr. Ritchie, and was then 
read a first time. Certainly the Bill of the present 
Government is a more businesslike and satisfactory 
measure than the unfortunate Bill which it fell 
to the lot of the late President of the Board of 
Trade to father. Mr. Bryce was in a difficult 
position. When he came new to the Board of 
Trade he was animated by a single-minded desire 
to remove some of the ill effects that followed 
from the over-interference of his department in the 
railway matters of the country. Of course the 
Board of Trade itself was not responsible for its 
own ill-timed activity in thrusting itself into mat- 
ters where it was not required, or, at least, where 
it was not required to so full an extent. The de- 
partment had certain definite duties given it to 
perform by Parliament. It had no choice. None 
the less, credit is due to Mr. Bryce for his willing- 
ness to have his newly-fledged power curtailed. 
No one who heard his speech at the now celebrated 
conference but must have been impressed by its 
fairness and the liberal views it expressed. Unfor- 
tunately, Mr. Bryce had his colleagues to consult, 
and discipline was somewhat severe during the 
latter days of the Administration. The conse- 
quence is that Mr. Bryce has now to stand aside 
and see others reap where he had sown. 

The debate of last Friday was certainly tame, 
and perhaps not very instructive—it was so unani- 
mous. Even Dr. Tanner could with difficulty 
bring himself to sound a warlike note. No doubt 
we shall have livelier proceedings on the second 


reading. Perhaps it is considered so self-evident 
that light railways are required that no one thought 
it worth while to question the wisdom of the 
measure. If so, the fact bears remarkable testi- 
mony to the ability of those who organised the late 
agitation, and the efticiency of their arguments. 

Mr. Ritchie took the very sensible step of 
visiting different countries where light railway 
systems (we use the term in its widest sense) have 
been developed ; for this country, which gave to 
the rest of the world its original railway practice, 
is far behind in the development of subsidiary lines. 
Thus it is we have to follow where our fathers led. 
We may agree with Sir Albert Rollit that Mr. 
Ritchie has combined the best principles he has 
observed abroad ; that he proposes to construct the 
best light railways that an enlightened engineering 
mind could devise, and yet find grave matter for 
consideration in the Bill. This would arise in con- 
sideration of the financial side of the question. It 
will be remembered that almost the first words 
Mr. Bryce said at the Board of Trade Conference, 
were that no financial aid was to be hoped for from 
Imperial funds. That, by some, was considered 
tantamount to saying that no light railways would 
be built, because the districts most requiring them 
were so poor that they could not find money for the 
purpose within théir own borders, and as com- 
mercial undertakings they were outside the pale of 
financial enterprise. 

The present Government is less obdurate, and 
proposes to devote to the objects of the Bill a 
million sterling, which will be, we are told, available 
in two different ways. ‘*One portion will be used 
for special advances under special circumstances, 
whilst another part will be for the granting of loans 
to facilitate the making of these lines.” The 
statement is somewhat meagre, and we must wait 
for the printing of the Bill before forming any very 
definite views on the subject ; butit is evident that 
the measure is likely to raise some important issues 
which will take us quite beyond the scope of the 
question immediately concerned. It is this to 
which we have referred in saying that the Bill is of 
importance outside the question of success with 
which Mr. Ritchie may have gathered details from 
various Continental light railway systems. 

There is much to be said both for and against 
Government aid in matters of this nature. The 
chief thing against it is that it is contrary to the 
laws of political economy; but then political 
economy is not an exact science, and therefore 
requires exceptions for its proper application. For 
instance, it is contrary to the laws of political 
economy to give alms to strangers, and yet the 
strictest ecor ‘mist would not hesitate to give a nip 
of brandy from his flask to a fainting wayfarer. 
Now agriculture is much in the case of the fainting 
wayfarer, and Mr. Ritchie’s million may be looked 
at in the light of the nip of brandy. 

The experiment is none the less one that must be 
watched carefully. We gather from the statement 
made that something in the way of a gift is to be 
made in some instances. Even such an extreme 
measure might be justified, but only in a very 
extreme case. The precedent is a dangerous 
one, and we have the disastrous examples 
of Ireland and France as warnings of the evils 
that follow a subordination of political economy 
to politics which have nothing to do with economy. 
One thing is certain, that districts, which can by any 
possibility help themselves, should not look for help 
from Imperial funds, excepting in the shape of 
loan ; otherwise not a light railway will be made 
with anything but Government money. It should 
also be made clearly manifest that where Govern- 
ment money is supplied in the form of loan, undue 
indulgence will not be shown in foregoing interest. 
Philanthropy is difficult enough for private indi- 
viduals to direct ; it is a most dangerous thing for 
Governments to deal with. A guarantee of interest 
by Government is a favourite scheme advocated 
by many persons. ‘‘Give us only a sure 2 or 3 
per cent.,” they say, ‘‘ and we will be content to 
risk the rest.” Of the evils of that plan there are 
also many object-lessons. Railway officials, sure 
that their shareholders will get some return, are very 
apt to take a pleasant easy view of their duties, 
and to slacken exertions that might lead to 
prosperity, both for the owners and users of the 
line. A Government-guaranteed light railway 
might be of very little benefit to an agricultural 
district. 

Although there is so much to say against State 





aid in this matter, we think the difficulty has to be 
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faced. Afterall, our civilisation is a very complex 
state, and the essence of it is that we should help 
each other, to the ultimate gain of the whole com- 
munity. It would be far better, however, if these 
new railways could depend on self-help, and it is 
worth remembering that we have never yet given 
them the chance. Hitherto it has been State 
hindrance, and not State help, that promoters of 
subsidiary railways would have had to expect. 

That brings us to another aspect of Mr. Ritchie’s 

3ill, the removal of the onerous requirements of 
the Board of Trade, and the easing of Parlia- 
mentary procedure in promoting Bills. 

Mr. Ritchie proposes to follow chiefly the 
system adopted in Belgium, where auxiliary rail- 
ways have proved a success, from both the 
investor’s and the user's point of view. The rail- 
ways there are, however, chiefly what we should 
call steam tramways-——that is to say, they run along 
the public road ; but they differ from our tram- 
ways inasmuch as short trains are used, a loco- 
motive often drawing five or six vehicles. 
Naturally the selection of how any particular line 
will be laid and its method of working will be dic- 
tated by the special governing conditions and the 
needs of the locality, and any controversy pvint- 


ing towards hard-and-fast general rules must be 
futile. In one place narrow gauge, in another 


standard gauge, will be preferred, although we may 
ray in passing that ina great number of instances 
a truly light railway on the Decauville system can 
hardly fail to prove advantageous. The method of 
traction to be adopted, whether steam, electricity, 
cable, oil engine, or even horses, is also a ques- 
tion which it would be idle to attempt to decide 
en bloc. These points must necessarily be left until 
they can be treated specially. 


Turning to Mr. Ritchie’s proposals in regard to pro- | 


cedure, he suggests that there should be constituted 
a Light Railway Commission, consisting of three 
persons, two of whom it was hoped would serve 
without pay. It is not intended that ‘‘ this Com- 
mission should be a mere formal department of the 
Board of Trade, but should be a Commission which 
would not only have the scheiies submitted to it, 
but would afford every assistance to local autho- 
rities and others in the formation as in the 
preparation of schemes—giving benevolent assist- 
ance in the development of the whole system of 
light railways.” The suggest‘on opens out a de- 
lightful prospect, and we think that if the Com- 
missioners are given power enough — are not 
hampered by rules and rm galations which will head 
them off whenever they attempt to exercise their 
discretion—then we think that Mr. Ritchie's pro- 
pozals are likely to bear good fruit, There is plenty 
of material in this country from which to constract 
benevolent despots, and efficient benevolent des- 
potism is the best form of government yet devised 

supposing, of course, that precautions are taken 
for getting rid of the despots if they cease to be 
benevolent or efficient. We take it for granted that 
the member of the Commission who did not serve 
without pay would be the ruling power. 

Mr. Ritchie in his speech gave an example of what 
would be the working of the Commission when a 
scheme was presented to them. ‘ They would have 
to satisfy themselves that all persons interested 
had been consulted. They would determine the 
expediency of the application, elaborate its details, 
and, after consideration of all objections laid before 
them, they would reject the scheme or submit a 
draft order for the confirmation of the Board of 
Trade.” It is evident that if many light railways 
are to be made, the Commission will have to 
be provided with a very large staff. 

When the Commission had submitted the draft 
order to the Board of Trade, objections might be 
lodged against it, and they would be considered, 
but the Board would have the power to con- 
firm the order, which would then have the same 
effect as if it were an Act of Parliament. It is 
evident that though Mr. Ritchie belongs to what 
used to be known as the ‘‘ Conservative” party, he 
is not afraid of radical alterations, or even some- 
thing very like a little root pruning of the Constitu- 
tional tree. 

Mr. Ritchie tells us that provision is to be made 
against these auxiliary railways, made or autho- 
rised on this cheap and easy system, from competing 
with the “‘ great fines,” and he expressly states that 
precautions will be taken to prevent “‘ great lines” 
getting in under the pretence of being of the “‘light ” 
category. We think that this part of the Bill will 
be the most difficult to draft so as to prevent the 


proverbial coach-and-four—or, in this case, heavy 
locomotive and main-line stock —from getting 
through. The Board of Trade may reject the 
‘‘cheap and easy” order, and require the pro- 
moters to apply to Parliament in the usual 
way, for two reasons. Firstly, because of the 
magnitude of the undertaking; and secondly, 
on account of its effect on existing companies. It is 
the second reason that appears likely to prove most 
fatal. It is truethe Board of Trade has the option 
either of giving the order of the Commissioners the 
validity of an Act of Parliament, or of referring it 
to Parliament, but it would be difficult for even a 
Government department to resist pressure in such 
a matter from an important company. Now it is 
unlikely that any light railway will be made that 
will not affect some one or more of the big com- 
panies. Mr. Ritchie says that there arelarge tracts of 
country without adequate means of communication, 
and cites instances. He tells of one county where 
there are 324,000 acres of cultivated land which has 
no railway within three miles, and there are 
parallel cases. Butalthough these districts are not 
directly served by a railway, there is a railway 
directly interested in them, and this would give 
it a reason to interfere in the manner indicated. 

The chief difficulty would not arise, however, in 
the case of only one main line being affected, but 
when two, or perhaps three, of the great railways 
had interests at stake. It would be hard to con- 
struct an auxiliary line without giving some balance 
of favour to one of the companies, and the other, 
or others, would naturally object. No doubt these 
difficulties will be overcome, but they are very 
real ones, as all will acknowledge who have had 
experience of the keen competition now being 
carried on between railways, not to speak of the 
jealousy of feeling that sometimes seems to prevail 
between them. 

In the matter of purchase of land and compen- 
sation for disturbance, the Bill has a good deal to 
say. The old Land Clauses Consolidation Acts are 
to be incorporated, but with the important modifi- 
cation that all matters in connection with them are 
to be determined by a single arbitrator appointed 
by the Board of Trade. The change will give a 
great deal of power into one man’s hands ; but the 
departure is not so unprecedented as at first sight 
appears. Every day we have business men 
voluntarily trusting matters involving immense 
interests to a single arbitrator, whilst the judges 
and magistrates have issues of more importance 
than property considerations at their disposal. In 
any case, we would sooner expect an equitable 
decision from a skilled and responsible arbitrator 
an expert of high standing, the official of a Govern- 
ment department—than we should from the usual 
| hap-hazard jury which decides so many matters of 
| this kind. 

Mr. Ritchie promises light railway promoters 
| great relief in regard to the provisions for safety of 
| passengers and others which have proved a block to 
/so much railway progress in this country. The 
| question is one which can only be discussed when 

we have the details before us. For the present it 
| is suflicient to say that the regulations now in force 
are altogether absurd when applied to anything but 
trunk line railways running heavy trains at high 
speeds. Happily Mr. Ritchie appears to have no 
undue delicacy in dealing with these hitherto in- 
flexible regulations. 

There appears to be no doubt that we shall get 
a Light Railways Act, if one may judge by the bene 
volent attitude taken up by all parties in the House 
last Friday. How far it may be altered from the 
sketch Mr. Ritchie gave, and how far our ideas from 
that sketch will be in accordance with the text of 
the Bill, remains to be seen. It is to be hoped, how- 
ever, that too much store will not be set by this light 
railways movement by the agriculturist. That auxi- 
liary railways are wanted in many rural districts 
cannot be doubted, and that they will prove of some 
advantage to the depressed agricultural industry is 
equally certain. Light railways will not, however, 
effect a beneficent revolution all at once, and for 
some time their benefit will be rather moral than 
material. They will enable the rural population to 
move about, to get outside their narrow circle, to 
enlarge their sympathies, and to gather mental 
energy which will lead to enterprise ; but they will 
not enable the Essex farmer to grow wheat at a 
profit for the London market, nor compete in price 
with foreign grown meat or Continental eggs, nor is 
| it likely, unless in exceptional cases, that they will 
offer any direst inducement to the investor. 

















ADMIRALTY PROCEDURE. 

In an article on ‘‘ Contractors’ Drawings ” pub- 
blished last week we made reference to certain 
correspondence which had taken place between the 
Admiralty and Messrs. Yarrow and Co., of Poplar, 
in reference to the distribution of that firm’s work- 
ing drawings among their competitors. Some mis- 
conception no doubt appears to have arisen respect- 
ing the facts referred to in the letters that passed, 
and we, therefore, now print on another page two 
of them which have already been made public, to- 
gether with Messrs. Yarrow’s letter to the Times. 
Since our article of last week was written, the ques- 
tion has been further ventilated in the House of 
Commons and elsewhere. As we are once more 
referring to the subject, we take the opportunity 
of again commenting upon it. 

On Friday last what appears to have been a 
‘* friendly question” was asked by Mr. Elliott 
Lees, in answer to which Mr. Goschen said 
that ‘‘the invitation to tender and the accept- 
ance of tenders for the building of ships 
and machinery is distinctly under the guid- 
ance of the First Lord and Financial Secre- 
tary.” In saying this, Mr. Goschen may have 
been within the limits of accuracy, because every- 
thing done at the Admiralty is under the guidance 
of the First Lord, but when Mr. Goschen went on 
to say that ‘‘ their intervention is not nominal nor 
theoretical, but practical and direct,’ his language 
tended to convey an idea likely to be questioned. 
It is true that when a disputed point of importance 
arises, the First Lord exercises his paramount 
authority in a way that is neither ‘‘ nominal nor 
theoretical,” but ‘‘ practical and direct ;” but—if 
we may judge by the regulations quoted below—to 
say this of the ordinary business of invitation 
to tender and acceptance of tenders is an abuse 
of language. 

On the face of it the matter is apparent. The 
Controller of the Navy is the executive official in 
charge of matériel. In the office of the Controller, 
and subordinate to the Controller, are the Director 
of Naval Construction and the Engineer-in-Chief. 
In these two officials and their assistants of various 
grades rests the knowledge which is necessary to 
decide on matters connected with ‘the invitation 
to tender and the acceptance to tender for the build- 
ing of ships and machinery.”’ These gentlemen, 
have, however, no executive authority. They are 
supposed to be mere receptacles and vehicles for 
the storage and conveyance of technical details to 
the Controller. If a machine could be devised for 
the same purpose, no doubt it would be much pre- 
ferred by the ruling caste at Whitehall ; for in spite 
of all regulations human nature will crop out, even 
in a Government office, and sometimes things go 
unaccountably not just as those who nominally 
rule them, would desire. 

This, however, is a digression, for the question 
at issue is not one between the Controller and his 
subordinates, but between the First Lord and the 
Controller. The matter is one difficult to dis- 
cuss in its legal: aspect, so great uncertainty exists 
as to what are the proper functions of the various 
departments of the Admiralty. It would be no less 
difficult to arrive at a true conclusion by any one 
outside the department, and we are precluded from 
getting evidence from those within. Admiralty 
procedure is based upon a Patent, certain ‘‘ orders 
in Council,” and upon precedent. These are often 
diametrically opposed to each other, but the main 
effect of this go-as-you-please system has been that 
the First Lord has become paramount authority at 
Whitehall, as might be expected. In the report of 
the Royal Commission of 1890 we find it stated 
that : 


** As at present constituted, the Board of Admiralty 
comprises the First Lord, four Naval Lords (of whom one 
is the Controller of the Navy), one Civil Lord, the Par- 
liamentary and Financial Secretary, and the Permanent 
Secretary. The Admiralty establishment is divided into 
departments, for the superintendence of one or more of 
which each Naval Lord, the Civil Lord, and the Par- 
liamentary Secretary are severally responsible. The 
Permanent Secretary is responsible for the correspondence 
of the office, for the discipline of the civil establishments 
in London, and for maintaining a general continuity of 
administration on the advent of a new Board. 

“The effect of this system, as a working machine, 
appears to be that the administration of the Navy de- 
volves upon the Lords charged with the superintendence 
of departments, who direct the general business of the 
service on their individual responsibility, but refer ques- 
tions of special importance for the decision of the First 
Lord. At the same time, the frequent meetings of the 
Board insure full discussion of such questions as the First 
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Lord desires to refer to it, and thus supplement the | 
advisory powers of individual Lords.” 


It will be seen, therefore, that unless there exist 
some special reason why a matter of procedure 
should be brought before the First Lord, it is 
likely to be decided by the head of a department. 
Let us now turn to the official list of duties allotted 
to various officials by the ‘‘ Internal Regulations of 
the Admiralty.”* The following are found among 
others : | 


|is the system. 


ear. Who isto blame? Nobody, of course! It 
But systems are composed of units, 
and those units are individuals—officials—paid 
servants of the State. If they were compelled by 
their orders to do the things complained of, they 
had no choice but to obey ; though it may have 
been their duty to protest. No one can pretend 
that the transactions we have formerly referred 
to were enforced on the department by its regula- 
tions. There are no regulations that a con- 


come by the authorities of the Institute chartering a 
special steamer to carry members attending to Bilbao 
and back, and to serve as a floating hotel during 
the visit. It is proposed to secure one of the Osient 
Company’s steamers for the purpose, but this— 
and, indeed, the feasibility of the whole scheme-- 
depends on the number of members who will pro- 
mise to attend. The cruise is to last about a fort- 
night, and the passage money is to be about 20 
guineas, which certainly cannot be considered an 


exorbitant sum. It is proposed that calls should 


es |tractor’s working drawings—the goodwill of his 
Dockyards, be made at some of the Spanish and French water- 








Pe pi _ business—should be handed over to his competitors. 
Steam reserves, as regards matéricl. 
? 


**Construction and repair of ships and machinery. 

** Purchase and di:posal of ships. 

“*Tnventions relating to ship3, machinery, ordnance, 
and torpedo matériel, &c. 

‘Dockyard and victualling yard machinery. 

‘* Electric lights. 

‘Naval ordnance department, including torpedoes, 
matériel, and stores. 

** Naval store department. 

** Royal Corps of Constructors. 

** Dockyard foreman inspectors, workmen, &c.” 


In the same document we find that ‘‘ The Con- 
troller is a member of the Board, and is responsible 
to the First Lord for the administration of so much 
of the business as relates to the matériel of the 
Navy, i.e., tothe building and repairing of ships, 
to guns, and to naval stores, and for this purpcese 
has under him : | 

‘*The Director of Naval Construction and Assis 
tant Controller. 

‘* The Director of Naval Ordnance. 

“‘The Engineer-in-Chief. 

“‘The Director of Dockyards. 

‘‘The Director of Stores.” 

The Dockyard expense accounts are under charge 
of an inspector, and the Secretary to the Controller 
has charge of the clerical staff. 

In another part of the same official publication, t 
we find, under the heading ‘‘ Allotment of Business 
to Departments of Admiralty,” a paragraph assign- 
ing duties to the Controller of the Navy (among 
others), as follows: 

* Contract Werk as regards Construction and Re 
pair of Ships and Machinery.—Calling for tenders, 
examining and passing claims, repairs of ships on 
foreign stations, and examination of the vouchers, 
inspection and lists of contractors’ premises, in- 
structions for overseers.” Further, it is stated,t 
‘‘The First Lord is supreme, but whilst retaining 
the general control of the business, he delegates 
certain well-defined duties to each member of the 
Board who is individually responsible for the 
correct performance of those duties.” 

So much for the formal and ofticial regulations 
as stated in 1890. Since then, so far as we are 
aware, no public statement has been made of 
alterations in procedure, but no doubt it is quite 
within the province of the First Lord to make 
such alterations if he see fit. All evidence, how- 
ever, appears to point to the fact that no altera- 
tions have been made, and that the Controller’s 
department settles all matters connected with 
matériel as exclusively as heretofore. Mr. 
Goschen was not First Lord when the proceed- 
ings which it has been our unpleasant duty to 
bring before the public of late (and we are not 
now referring only to the distribution of work- 
ing drawings) were transacted, and, therefore, he 
cannot speak from personal knowledge, but he 
has within his control at the Admiralty docu- 
mentary evidence which is sufficient to give him 
certain knowledge on the matter. As a high 
official in the Government, we hold he is bound to 
have this documentary evidence—bearing on these 
specific matters—put before him, and we trust some 
independent member will move for further and more 
precise information on the subject. If we may 
judge by the internal evidence to be drawn from 
what is the usual course of procedure and from 


| said about transactions which may not have come 





what has already been made public, we should judge | 
that Lord Spencer, the then First Lord, gained | 
his first knowledge of what actually occurred at the | 
same time that the public gained theirs. It would | 
certainly seem that when his lordship had his 
interview with Mersrs. Yarrow he had but recently 
become acquainted with the details of that firm’s 
complaint. 

It is the old, old tale retold. Someone, perhaps 
some two or three, have done a thing not to the | 
public benefit. It has somehow got to the public 











* See P.P. [C 5979] 1890, Appendix III. 
t Ibid., Appendix IV. | 
} Ibid., Appendix V. 


| ‘* But the Controller, even if responsible, is only 


responsible to the First Lord,” it will be said. We 
think the public is not likely to be put off with 
such flimsy argument as that. The then First 
Lord is no longer at the Admiralty. He has all 
but disappeared from the public view. He is 
alike impotent to punish and incapable of being 
punished. What does Lord Spencer care what is 


to his knowledge until after they took place? Mr. 
Goschen has been careful to tell us he was not there 
himself. It is clearly not his fault. He says it is 
‘*members of the late Government who were re- 
sponsible in the matter,” and he refers parlia- 
mentary catechists to them for reply. We trust 
that there will be found members who will per- 
severe until the matter is sifted to the bottom, 


‘eo that it may be found what official or officials 


were actually responsible, in order that those 
who come after them may have a warning and 
example how wrong-doing will not always pass 
scatheless even when done under the gis of a 
Government department. If those members who 
have the true interests of the Navy at heart—and 
that should include the whole House—will per- 
severe, they will be able to probe the matter to 
the bottom, and truth will appear. 

There is one other point we will refer to briefly 
before closing our remarks on this subject. In 
answer to what also looks like another ‘‘ friendly 
question” from Mr. Fitzgerald—at any rate it 
came very opportunely—Mr. Goschen indignantly 
repudiated ‘*This attack on the Board of Ad- 
miralty with reference to cheapness,” which he 
said ‘‘reflects on the splendid work which has 
been done by other firms who have delivered 
torpedo-boats (destroyers) perfectly equal to those 
of the firm the rejection of whose subsequent 
tenders has led to the attacks on-the present 
system.” Again, on another evening, he referred 
to a time ‘‘ when other builders of torpedo-bcat 
destroyers can have their version of the transaction 
in question placed before the House.” Now no 
responsible persons, so far as we have observed, 
and certainly not Messrs. Yarrow and Co., have 
said a word in disparagement of the work turned 
out by the northern firms. For our own part, we 
can bear personal testimony to the absolute excel- 
lence of many of the vessels in question. It would 
be a fine thing if this discussion could be shunted 
into the dead-end of a controversy between con- 
tractors as to which district produced the best 
work. It would be the successful application of a 
very old ruse often recorded in the annals of Par- 
liamentary warfare. We hope contractors are 
too wide awake to fall into the trap. It is 
to the direct advantage of every firm doing busi- 
ness with the Admiralty to see this matter sifted 
through, and we hope no unworthy jealousies will 
be allowed to hamper the action of those embarked 
on the business. 

The letters referred to, and Messrs. Yarrow’s 
covering letter to the editor of the 7'imes, will be 
found on another page. 





THE IRON AND STEEL INSTITUTE 
AUTUMN MEETING. 

Tue Iron and Steel Institute, which is perhaps 
the most-travelled of our engineering technical 
societies, has arranged a rather ambitious programme 
for this year’s autumn meeting, into which some 
novel features are to be introduced. The place 
chosen is Bilbao, in Spain, and ‘‘the programme 
will include visits to the leading iron and steel 
works, and to the important mines from which so 
large a proportion of the iron ore used in Great 
Britain isobtained.” An excursion to this district 
by the Institute has been long talked of, but the 
difficulties in carrying it out have hitherto been 
considered too great for the proposals to take 
definite shape, the chief being that hotel accom- 
modation is limited. This objection is to be over- 





ing places. Assurances of a hospitable reception 
have been received from the President of the Pro- 
vincial Deputation, Don José Maria de Arteche, 
and from the Alcalde of Bilbao, Don Emiliano de 
Olano, as well as from the leading ironmasters, 
mine-owners, and engineers of the district. 

The scheme sounds an attractive one, but it 
remains to be seen whether members will be able 
to spare the time to attend in sufficient numbers. 
The date has not yet been definitely fixed, further 
than the meeting will take place ‘‘ at the beginning 
of September.” The first of September falls on a 
Tuesday this year, and if it could be arranged that 
the meeting should commence on that date, no 
doubt it would suit the convenience of the majority 
of members better than if it were to take place in 
the following week, when the shooting arrange- 
ments would be considerably interfered with. This 
is a matter that is likely to materially affect the 
success of the gathering, for though partridge 
shooting legally begins on September 1, it is not 
until a later date that serious operations are now 
commenced on well-managed estates. If members 
could get back by September 15, they would be in 
good time for the sport ; and, as is well known, 
iron and steel makers are often enthusiastic 
sportsmen. Another reason why the meeting 
should take place in the firat week in September, is 
that the British Aesociation meeting is fixed for the 
16th of that month, and some of the more impor- 
tant members of the Iron and Steel Institute are 
constant attendants of the Association meetings. 
If the Bilbao meeting were to take place in the 
second week in September, there would hardly be 
time to get to Liverpool, where the British Associa- 
tion meeting takes place this year. It is to be 
hoped that the actual date will soon be settled, and 
that the meeting will be well attended. It can 
hardly fail to be a pleasant gathering, taking 
place under the leadership of so popular and 
admirable a President as Sir David Dale, and 
with the efficient management of the present 
Secretary, who has been so uniformly successful 
in his conduct of meetings since he was elected 
to the position. It may be added that the 
steamer it is hoped to charter is a fine vessel, 
well arranged for the purpose, and fitted with all 
modern appliances, such as electric light, bath- 
rooms, &c. The accommodation would be ample, 
and the cuisine is promised to be of the first class. 
We are also informed that ‘‘an experienced 
surgeon is carried, also musicians, stewards, and 
stewardesses ;” the latter, of course, indicating that 
—according to recent custom with technical 
societies—members will be accompanied by their 
wives, their sisters, their cousins, or their aunts. 
The summer or autumn meetings of the technical 
societies do immense good for the industries they 
represent. It is not so much the reading and dis- 
cussion of papers, admirable as these often are, or 
the ‘‘ visits to works,” instructive as they almost 
invariably prove, but it is the bringing together 
and making known to each other of the leading 
lights of different establishments, the communi- 
cation of practice, and the interchange of ideas, 
This not only enlarges the minds, but widens 
the sympathies of manufacturers. Members who 
may be trade rivals, and who have looked on 
each other as little short of deadly enemies, meet 
perhaps in the train, on an excursion, or in the 
smoking-room of the hotel, and find to their 
mutual surprise that they are respectively very 
pleasant fellows, with a good deal in common 
on various points. After the first restraint has 
worn off, they will naturally begin ‘‘ talking 
shop.” One will communicate some detail 
in manufacturing practice to the other, who 
will impart some knowledge in return. If the 
circle widens and a discussion arise, it is sur- 
prising how in the heat of controversy very 
unreserved gentlemen will become; to their 
own and their listeners’ advantage; to their 
own advantage because they are often ut ri ht 
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in some pet error or dragged out of a narrow 
groove of thought. This is no fancy picture, it is 
what occurs at every meeting, and thus it is 
we find steelmakers who will fight each other 
tooth and nail in trying to get an order, com- 
municating to their trade rivals and com- 
mercial opponents, the very means they follow to 
execute that order in the most efficient manner. It 
is one of the most agreeable and most promising 
features in our engineering industries how sharp 
a line is drawn between scientific or technical and 
commercial methods of procedure. 

It is evident that no better means could be devised 
for bringing members of the iron and steel indus- 
tries together than the proposed visit to Bilbao, 
with its attendant sea voyage, and we cordially 
wish the venture the success it deserves. 








THAMES BRIDGES.—No. XXXIII. 
59.—AppLEFORD Bripar, Great WESTERN 
RatLway. 

A Few miles below Abingdon, the Great Western 
Railway crosses the Thames with its Oxford and 
3irmingham line, which branches from the main 
railway at Didcot. This bridge, which takes its 
name from the adjacent village of Appleford, is one 
of two of similar type, the second being a short 
distance above Abingdon. Appleford Bridge is 
illustrated on page 286; it consists of five spans 
of 43 ft. 4 in. measured from centre to centre of 
piers, and two land spans of 32 ft. The bridge is 
practically divided into two independent structures, 
there being two pairs of longitudinal girders, one 
carrying the up and the other the down line, and 
each pair being supported at the piers by separate 
groups of columns. Thesecolumns are of cast iron 
2 ft. in diameter, and braced together by channel 
iron connected to the tops of the columns, and again 
near the water level, by channel iron. The longitu- 
dinal girders are 5 ft. deep; they are of the plate web 
type, with curved flanges at top and bottom 18 in. 
wide. These girders are placed 15 ft. 3 in. apart. 
The flooring was originally of timber and Barlow 
rails, carried on the lower flanges of the girders, but 
this was subsequently found insuflicient, and in 
1877 the bridge was strengthened by the addition 
of cross-girders and stiffening the longitudinals. 
The cross-girders are placed 7 ft. 4 in. apart, except 
at the ends of each span, where they are 3 ft. 4 in. 
apart ; they are made with webplates and angle- 
irons, the depth being 12 in. in the centre, reduced 
to 7 in. at the ends. They are bolted to the bottom 
of the longitudinals, and by this arrangement it was 
possible to complete the new floor without stop- 
ying the traftic. The longitudinal rail-bearers are 
laid on the cross-girders and are 9 in. deep, with 
plate webs and angle-irons. Timbering is also laid 
over the platform. 


60.—Surron CourRTNEY. 

In a distance of less than two miles the Great 
Western Railway to Oxford crosses the Thames 
twice ; at Appleford, just described, and near the 
boundary of Nuneham Park. Between the railway 
and Abingdon the river takes a sharp bend, running 
southward a little beyond Sutton Courtney, which 
is about two miles below Abingdon, and then re- 
turning on itself to Nuneham. The Thames Commis- 
sioners were busy in this district at the beginning 
of the century in rectifying the stream and making 
new channels. Before railways absorbed the traftic, 
the convergence of canals at Abingdon gave a special 
importance to the reach above Sutton Courtney. 
The Wilts and Berks Canal runs into the Thames 
at Abingdon, and as this joined the Kennett and 
Avon extending to Bath and Bristol, as well as the 
Thames and Severn and other canals, it may be 
readily imagined that the maintenance of the navi- 
gation was of great importance. Sutton Courtney isa 
long and straggling village on the Berkshire shore of 
what was, when the bridge was built in 1807, the 
navigable stream. Three years later, however, the 
Thames Commissioners completed what was called 
the Culham Navigation, a cut to the north of the 
main stream, somewhat less than a mile long, and 
thus avoiding the shallow and difficult maintenance 
of the old river. The alteration thus brought the 
navigable channel to the doors of the village of 
Culham, in Oxfordshire. It is almost needless to 
say that activity on this navigation is a thing of the 
past, and that the canals are, to a large extent, fall- 
ing into decay. By the construction of the Cul- 





ham channel, the Thames Commissioners cut off 


the approach to Sutton Courtney Bridge, and the 
alteration consequently involved the erection of a 
bridge over the cut, and an extension of a causeway 
to the older bridge. The latter is situated a short 
distance below Sutton Pool and weir, a spot much 
favoured by anglers, but otherwise of little im- 
portance ; a lock just above the bridge over Culham 
Cut regulates the flow of the river. 

As said above, Sutton Courtney Bridge was built 
in 1807 under an Act obtained by a company for 
that purpose, and the present representatives of 
which still take toll and are liable forrepairs. The 
Act was passed in the 47th year of George III., 
and replaced an ancient ferry. It was provided 
that a good and substantial bridge should be erected, 
with not more than three arches, excepting the 
land arches, and that one opening should beat least 
40 ft. wide, and give a clear headway of 12 ft. above 
Thames high water. It was also made a condition 
that the minimum distance between the faces of 
abutments should be 100 ft., and the least clear 
width of platform, 20 ft. The company were, of 
course, compelled under the Act to efficiently re- 
pair the bridge ‘‘ for ever,” and they were allowed 
a free hand in dredging or altering the river bed 
for a distance of 500 yards of the bridge. They 
also obtained a somewhat unusual privilege: ‘‘ That 
it shall be lawful for the surveyor of the said bridge 
to search for, dig, and take away, any stone, gravel, 
or other materials, for making and repairing the 
said bridge, or the roads thereto, out of or from 
any common, shore or strand, river or brook, in 
any parish, district, or place in which any part of the 
bridge or roads thereto shali lie, or in any neigh- 
bouring place, without paying anything for the same, 
the surveyor filling up pits and fencing same.” 
The bridge, which is illustrated on page 286, is a 
very substantial stone structure of three arches, 
the centre being 41ft., and the two side spans 
30 ft. clear. The piers are 8 ft. 6in. wide, making 
the total distance between abutments 117 ft. ; the 
piers are built with cutwaters at each end; the 
width of roadway is 20ft. 6in., and the parapet 
walls are 30in. high. At that end of the bridge 
near Sutton Courtney the approach is about 160 ft. 
long, and is carried partly on arches and partly on 
embankment; the two arches nearest the bridge 
are 15ft. and 11ft. in width; the others are of 
smaller dimensions ; the land arches were necessary 
to provide for the discharge of flood water. The 
opposite approach to the bridge, which terminates 
in the arch over the Culham Navigation cut, is 
also partly in embankment and partly in brick 
arches. Adjoining the bridge, and visible on the left- 
hand side of the illustration, is a stone arch 15 ft. 
span, then follow three semicircular brick arches of 
12ft.; allof these have piers 2ft. Gin. thick and 23ft. 
Yin. long. The length of the causeway across the 
island formed by the Culham Cut and the river is 
about 150 ft., and the bridge over the cut consists 
of one plain stone arch, 24 ft. clear span, and 23 ft. 
wide between the parapets ; the abutments of this 
bridge are very massive. Davenport (1869) writes 
of Sutton Courtney Bridge as follows : ‘‘ It lies half 
in Berkshire and half in Oxfordshire ; it crosses 
the natural river, not now navigated. It is repaired 
by the proprietors of the bridge under their Act 
passed in 1807. The proprietors take toll, and are 
constituted a corporate body by the Act, having 
perpetual succession, a common seal,” &c. And 
of the Culham Navigation bridge the same autho- 
rity writes: ‘‘It is wholly in Oxfordshire, adjoins 
Sutton Bridge, and crosses the navigable stream 
which was cut by the Thames Commissioners when 
the cut was made in 1810; and this being sub- 
sequent to the statute 43 George III. (June, 1803), 
it will in no effect become a county bridge, as it 
was not built under the direction or to the satisfac- 
tion of the county surveyor.” Sutton Courtney 
Bridge appears to have cost 40001. 








THE AMERICAN SOOIETY OF 
MECHANICAL ENGINEERS. 
(By our New York CorresponpeEnt.) 
(Concluded from page 242.) 

Force Snor Desten. 

*‘Some Data relating to Forge-Shop Design,” by 
P. M. Chamberlain, was the next paper. 

This set forth certain arrangements respecting 
the air blast and suction for smoke expulsion in the 
forge shop of the Michigan Agricultural College. 

Since the hoods and smoke flues could not be 


‘suspended in the usual manner without blocking 





up the room and obstructing the view, the hoods 
were placed close to the fires and the flues turned 
down through the floor, and draught produced by a 
suction fan. 

The discussion on the above was spirited. Under- 
ground pipes were objected to from their liability 
to choke. The size of the blowing fan was con- 
sidered too small, likewise the air pipes, while the 
suction fan was pronounced too large. The forge 
in the design, while pronounced suitable for school 
use, was said to be a *‘back number” for continuous 
work ; the speaker preferred one of firebrick witha 
firebrick roof, which insures economy of fuel and 
uniform heat. On account of all these criticisms, 
the designs, plans, and tests are omitted from this 
article, and we can pass at once to a paper by 
Professor D. S. Jacobus which was apparently 
beyond discussion ; and which, being both brief and 
full of interest, will be presented in full. 


PHOTOMETRIC EXPERIMENTS. 


“In tests of car lamps made by the Department 
of Tests of the Stevens Institute during the past 
spring and summer, it was necessary to employ a 
burner of about 6 candle-power as a standard of 
light. The burner selected was a Sugg-Argand gas 
burner, size D, fitted with an opaque screen of the 
Edgerton pattern which passed over a glass chim- 
ney. The opening for the emission of light was 
arranged so that the top and the lower part of the 
flame were obscured from view, as shown in Fig. 14, 
whereas the horizontal width of the slot was made 
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greater than the diameter of the flame. The hori- 
zontal width A B of the slot was 1} in., and its 
height C D was }3 in. The diameter of the 
opaque screen was 1{ in. The back of the screen 
opposite the slot was cut away so as to prevent 
reflected light from being thrown back and through 
the slot. 

‘*Tn this class of a screen and burner, the distances 
employed in calculating candle- power measure- 
ments are often measured to the geometrical centre 
of the frame. Any error so involved will be a 
small one, if the illuminated disc of the photometer 
is used at a considerable distance from the burner, 
and in about the same position which it occupied 
when the burner was calibrated by means of candles. 
In our tests, however, the burner had to be used 
in positions near to, as well as far away from, the 
disc, so that it was necessary to determine the effec- 
tive centre of the light which it emitted. 

‘The method of determining the effective centre 
was as follows : The photometer disc was set at A, 
in Fig. 15, at a distance c, from the candles C, and 
the standard burner was brought to a position, B,, 
at which there was an equal illumination on the 
two sides of the photometer disc at A,. The dis- 
tance b, from the dise tothe geometrical centre of 
the burner was then recorded. The di:¢ was then 
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moved to another position, A., at the distance c, 
from the candles, and the corresponding distance 
b, from the disc to the burner was recorded. The 
disc was then set back to its first position at A,, 
and a second reading of b, obtained. It was then 
moved to A,, and then back to A,, and so on until 
a number of readings of b, and 6, were obtained. 
After a sufficient number of readings was taken to 
eliminate any irregularity due to variations of light 
emitted from the candles, the results were averaged, 
and the distance « of the effective light centre from 
the geometrical centre of the flame was found by 
means of the formula: 


x=b, - by —h 
(4 
Cy 


“The results of the experiments are given in 
the Table, and show that the effective light centre 
of the burner was about ;") in. from the geometrical 
centre of the flame, and entirely outside the flame, 
as indicated in Fig. 14. 


Results of Tests to Determine the Distance from the Geo- 
mtrica! Centre of « Standard Photometric Burner t) the 
Effective Centre of the Light which it Emits. 


| Distances from 
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‘*The candles do not have to be corrected for 
variations in the rate at which the paraftin is burned. 
All that is necessary to insure accuracy is to make 
a number of observations, changing the distance of 
the photometer disc from the candles each time a 
reading is taken, as has already been explained, 
and employing the average figures in the formula. 
When this is done any variation of the light which 
is emitted by the candles during the test will affect 
the average values of ), and 6, in such a way as 
not to alter the value of «. The error involved, 
if all measurements were made from the axis of the 
burner instead of the effective centre, both in cali- 
brating and in using the standard burner, would 
have been as a maximum about 10 per cent. in the 
lamp tests which we made. In these the effective 
centre of the burner was placed at a distance of 
60 in. from two standard candles in calibrating the 
burner, and the minimum distance at which the 
burner, when used as a standard, was placed from 
the photometer disc was about 12 in. 

‘* An ordinary way of using the burner is to place 
it 60 in. from two standard candles to calibrate it, 
and then set it 60 in. from the flame of which the 
candle - power is to be determined, all distances 
being measured from the axis of the burner. If 
calibrated and used in this way, there is an error 
of about 3} per cent. for a flam2 of 20 candle- 
power, and of about 6 per cent. for a flame of 40 
candle-power. 

‘¢ Another way in which the burner is calibrated 
is to measure the candle - power of a uniform gas 
flame, first with candles and then with the burner, 
and repeat the two operations until an average 
figure is obtained. When this is done there is but 
a small error involved in measuring from the axis 
of the burner, provided the gas flame which is 
measured is of about the same candle-power as the 
flame which was employed for calibrating the burner, 
so that the distance from the standard burner to 
the photometer disc is about the same in both 
cases. If the burner is calibrated at 60 in. from a 
gas flame of 24 candles, and is used at the same 
distance to measure the intensity of a flame of 16 
candle-power, there will be an error of about 1 per 
cent.” 

The members of the Society have by experience 
fallen into the habit of accepting Professor Jacobus’ 
tests as absolutely correct ; hence, beyond a few 
questions asked to elucidate some points, no one 
discussed either the paper or its results. 

The final paper, which formed a fitting end to 
this interesting meeting, was on the proportions of 
high-speed engines, and was read by Mr. J. H. 








Barr. We print an abstract of this paper on 
another page. 

It now remained to close the meeting, and this was 
done in a graceful manner by the Secretary. He 
first presented a gift from Miss Louisa Lee Schuyler 
of the original drawing, by Robert Fulton, of the 
Fulton, which ran on Long Island Sound. It was 
dated March 1, 1813. Then the Secretary presented 
to the Society an oil painting of Captain John 
Ericsson, painted in 1862, which he had obtained 
in a bric-a-brac shop. Then Mr. A. H. Raynal, 
who was an old friend of Captain Ericsson, pre- 
sented to the Society a copy of the volume describ- 
ing the Captain’s inventions up to 1876. This was 
privately printed by Captain Ericsson and exhibited 
at the Centennial Exhibition. Thanks by resolu- 
tion and otherwise were now in order, and we 
seemed to be the most grateful of organisations. The 
writer pens this account with some trepidation lest 
he too be included for having chronicled the events 
of this gathering. That over 400 members should 
have attended shows the interest which these meet- 
ings develop, and another success was added to the 
winter meetings of the American Society of Me- 
chanical Engineers, who now adjourned to meet at 
St. Louis during the summer of 1896, when it is to 
be hoped we shall miss the nominating convention, 
the political gathering to be held at this city. 





NOTES. 

CakkiaGE Exuipition aT THE CRYSTAL PALACE. 

Tue directors of the Crystal Palace are making 
arrangements to hold an international exhibition 
of vehicles in May next, and there appears good 
reason to suppose that such an exhibition will be 
successful and of great interest. The movement, 
which is presided over by the Lord Mayor, is 
strengthened by a very influential list of patrons, 
and an advisory council comprising many distin- 
guished names. Presumably the historical sec- 
tion will be a large one, for there are a vast number 
of old carriages of every description, of harness, 
saddlery, and horse equipment, in many private 
collections and museums throughout the country, 
and it should not be diflicult to obtain the loan of 
many of these objects. Of more modern vehicles, 
the presence on the advisory council of representa- 
tives of the several carriage - building institutes, 
should insure a very complete collection; the fit- 
tings of stables, coach - houses, and plant con- 
nected with horse transport, should make an in- 
teresting section, while the multitude of cycles 
and their variants, which cannot be ignored, will 
probably be embarrassing by their numbers. Public 
interest will, however, no doubt be concentrated 
on the groups of mechanically propelled cars, every 
type of which will presumably be represented ; 
French makers will have a good opportunity of 
making their various types familiar in this country. 
Military transport appliances will occupy one group, 
and it is to be hoped that the value of the exhibi- 
tion will be increased by drawings, models, photo- 
graphs, and publications. We believe that no 
charge for space will be made to exhibitors, who 
should apply for further information to Mr. Henry 
Gillman, manager to the Crystal Palace Company. 


THE STEVENS INSTITUTE. 

When the Stevens Institute of Technology, of 
Hoboken, New Jersey, opened in 1871, there was 
a difficulty in procuring students of sufficient 
attainments to obtain full advantage from the 
proposed four years’ course. Students of the 
desired kind could not be found, except in the 
advanced classes of other colleges, and, therefore, 
the entrance examination had to be relaxed to 
admit the best graduates of preparatory schools. 
The result was that many dropped out of the 
course, and in 1877 the graduating class repre- 
sented only 29 per cent. of those entering in 1873. 
As time went on, the standard of requirement for 
admission was steadily raised, and the Stevens 
School was established asa preparatory department. 
In 1880 the school sent 13 students to the Institute, 
and the percentage of graduates at once rose from 
40 to 56 per cent. In 1887 a new building was 
provided for the school ; the effect of this was seen 
in 1888, when 44 students were received from the 
school, and the percentage of graduates rose from 
about 50 to 60 per cent. An inquiry has been 
made into the after career of the 551 graduates of 
the Stevens Institute, and it has been found that 
they now occupy the following positions: Super- 
intendents or managers of the entire business of 


important departments of machine shops, and like 
engineering works, 148. Consulting engineers 
carrying on professional work on their own account, 
54, Professors in technical or engineering colleges 
or schools, 30. Assistant engineers or superin- 
tendents in workshops, and like mechanical estab- 
lishments, 55. Presidents, vice-presidents, secre- 
taries, and treasurers of manufacturing companies, 
16. Employed in designing, drawing, and super- 
intending construction of machinery, 103. Patent 
lawyers and solicitors, agents, and inspectors for 
manufacturing companies, 36. Superintendents of 
power on important railroads, 8. In employ of 
foreign corporations, 13. Editors of engineering 
journals, 6. Architects, 3.*° Chemists, 4. Un- 
known or not classified, 50. Deceased, 25. This 
is a most gratifying record, and one highly to the 
credit of the President, Mr. Henry Morton. We 
should be glad to learn if any similar inquiry into 
the after life of the students at English technical 
colleges has ever been made. 


Merric Screw TuHreaps, 

The Swiss Government have lately invited the 
countries who are parties to the Berne Convention, 
that is, all the leading countries in Europe, to a 
conference at which the introduction of a uniform 
gauge of screws on the metric system will be dis- 
cussed. We have lately called attention to this 
matter of metric screw threads, but did not expect 
that the necessity for its urgent consideration 
would arise so soon. It is evident, however, that the 
time has already arrived when British manufacturers 
must come to a decision on this point. It is abso- 
lutely certain that the exporting nations on the 
Continent are on the eve of adopting a universal 
screw thread for bolts and nuts. If we are to 
maintain our position in foreign markets, we shall 
be obliged to adopt the same thread, whether we 
find it suitable for our purposes or not, and there- 
fore it behoves us to find out at once what is the 
best thread, and to throw our very weighty influ- 
ence on therightside. As we have already explained 
(see pages 87 and 163 ante), the French Admiralty 
have adopted a system of screw threads founded on 
that devised by the Société d’Encouragement pour 
I’ Industrie Nationale.* This has a thread which, in 
form, is in universal use in America under the de- 
nomination of the ‘‘Sellers thread..’ The pitch does 
not differ very greatly either from the Sellers or the 
Whitworth systems, but is made to conform to the 
metric system + The progress the French Ad- 
miralty system is making in France renders it very 
probable that it will be accepted by the Berne Con- 
vention, as being likely to lead to the least inconveni- 
ence. It is, therefore, very desirable that engineers 
should at once possess themselves of specimen bolts 
and nuts on this system, and should subject them to 
immediate tests, in order that they may lay their 
views before the English delegates to the Conven- 
tion. On the face of it, the French screw appears 
likely to be serviceable. The configuration of its 
thread is universally accepted in America, where it 
has been in use for many years. But it is conceiv- 
able that it might be still furthered improved, as 
suggested by Mr. Thomas Mudd, of Hartlepool 
(see page 88 ante). Naturally the French Govern- 
ment will fight strongly in favour of this system, 
and if alteration is to be effected, it can only be 
done by the concerted action of British engineers, 
aided, if possible, by that of German and 
Belgian engineers. Firstly, we must have 
independent experiments carried out at a large 
number of works, then the presentation of these 
results to the leading technical societies with their 
subsequent discussion, and finally an authoritative 
declaration of English opinion from a combined 
committee of the several societies. The Berne 
Convention will choose a metric screw gauge with— 
or without—the co-operation of English engineers. 
The latter method would display a scandalous dis- 
regard on our part of our best interests, and would 
lend force to the argument that we lose our trade 
for the want of adaptability to changing conditions 
which is alleged to characterise so many of our 
manufacturers. 


MancHester Suite Canat Prospects, 
It is, perhaps, natural that the chairman at Wed- 
nesday’s meeting of the shareholders of the Man- 


* Unification des Filetages et des Jauges de Tréfilerie. 
Paris: Published by the Société, 44, Rue de Rennes. 

t The Metric System of Weights and Measures. By 
Mr. G. H. Baines, North-East Coast Institution of Engi- 
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chester Ship Canal should prefer to lay stress on the 
increase in the canal traffic rather than on the future 
financial prospect, for he was able toshow that the 
six months’ receipts had increased from 53,5931. a 
year ago to 74,437/. now, the tonnage paying toll 
having gone up from 555,692 to 758,775, and that this 
geowth was more especially due to over-sea traflic, 
which made up 80 per cent. of the total. But 
what most of the share and bond holders probably 
desire to know is as to when there will be a profit 
In earning this 74,437/. there was expended 59,320. , 
leaving a balance of 15,1171 , which is so far good. 
To this also there falls to be added the profit of the 
Bridgewater undertaking, 25,0571 ; the balance 
carried over from the previous half-year, 24,5021. ; 
the balance on general interest account, 23521. ; 
showing together a credit balance of about 67,0001. 
The balance-sheet also includes 14,4001. as a surplus 
on the realisation of stock ; but a canal was scarcely 
needed to earn this. However, it must be included 
in the accounts, and thus the directors have in their 
hands, as a result of their half-year’s operations, 
a sum of 81,428/. Even if there were no bond or 
share holders, this is not satisfactory, for there has 
been an addition to capital account of 152,8941. 
This is probably due in large measure to dredging 
operations ; but such dredging as is involved by 
silting and such continuous causes ought to come 
out of revenue, so that it is just possible that the 
aggregate balance of 81,428]. would not then have 
existed. But even in these days, when capital is 
rated so low, it is not possible to forget that there 
has been 15,101,446/. spent on the canal, raised 
partly in 4 and 4} per cent. debenture stock, in 5 
per cent. preference shares, and in ordinary stock. 
To meet the debentures and preference shares there 
should be a surplus of over 260,460/. for each half- 
year, without reckoning the four millions of ordinary 
stock. It may almost be said, in view of dredging 
charges and of the profit on share transactions, 
that no part of this profit has yet been made in any 
half year. What are the prospects for the future? 
The chairman at the annual meeting said they had 
only got a tithe of the traflic they ought to have if 
all the obstacles could be removed. The railway 
rate question still hinders the expansion of trattic, 
and private negotiation having failed, the matter 
has been submitted to the Railway Commissioners, 
in the hope that a settlement may be arrived at in 
\pril, although the railway companies seek for 
delay by raising technical points. The canal authori- 
ties wish the railways to make a rate to include 
ship canal charges and railway rates, but the rail- 
way authorities object. Other obstacles were steam- 
ship combinations ; the difficulty of getting Man- 
chester importing merchants to combine in buying 
full shiploadsand distributing their cargo ; aud lastly, 
and most remarkable of all, the lethargy of the Man- 
chester trader. Amongst future developments 
indicated was the importation of cotton from Gal- 
veston and New Orleans, 17 steamers having been 
fixed already ; and the organisation of a line to 
Irish ports. But it would appear that the pro- 
spects of future traftic involve more capital ex- 
penditure. The total sum available is only 258, 35951., 
even considering that the Manchester Corporation 
have not been paid the 168,750. due as interest at 
December 31 ; and 161,078/. will probably continue 
to be used as working capital for stores and out- 
standings of various kinds, so that the sum really 
available is 97,277/. The chairman hinted at the 
necessity for power to raise more capital to carry 
out small works which would be necessary from 
time to time ; while a heavy item as interest on 
seven million odd of debentures falls due next 
autumn. But the whole matter, as well as {the 
question as to whether the equipment of cranes, 
&e., should be by the canal or independent com- 
pany, is to be laid before the shareholders and the 
Manchester Corporation six months hence. 





TRAMROADS AND LIGHT RAILWAYS. 
To THE Eprror or ENGINEERING, 

Sin,—Mr. Ritchie’s decision, as announced in the 
House of Commons the other night, in favour of tram- 
roads laid along one side of the public roads, such as he 
inspected in Belgium, as against light railways properly 
so-called, such as he visited in France, will be hailed 
with the greatest satisfaction by all those who, like my- 
self, are imbued with the superior advantages of such 
lines in country districts. 

If Mr. Ritchie had been able to extend his investiga- 
tions to Holland, and also south of Belgium, his convic- 
tion would probably have been still more strengthened. 
The bencfits which such tramroads have conferred upon 


the small towns and villages situated within a radius of 
about 10 miles from centres like Geneva, Turin, Milan, 
Bologna, Florence, and many others, are simply incalcul- 
able, while the advantages which have accrued to the 
trade and commerc:3 of the centres themselves are hardly 
les: striking. 

My experience, notably in Italy, where the develop 
ment of these tramroads in both densely and sparsely 
populated districts is unique, although no State subven- 
tion is accorded to any of them, has long convinced me 
that euch lines are admirably adapted also for many 
similar districts of England, Scotland, and Wales, pro- 
vided always that they be freed from the trammels of 
Board of Trade regulations, and, what is equally essential, 
that they be constructed and worked economically. No 
doubt in some parts of the country even country roads 
havesoms awkward gradients and curves, or are circuitous, 
or, again, the question of level crossings of existing rail- 
ways has to be faced. Bub still, the cost of a few devia- 
tions, or of widening the road here and there, or of one or 
two light iron bridges with approaches in substitution of 
level crossings, is largely compensated by the great saving 
insured by utilising an existing road for the greater part 
of the line, thus avoiding the cost of land, earthworks, 
and works of art for a light railway running across 
country. 

The great advantage of such tramroads, which I have 
persistently urged, consists in the fact that they bring a 
ready, cheap means of transport and intercommunication 
to the very door, or within easy reach, of the resident 
population along the roads. Even here, however, the 
question of speed is an important factor. 

The short line from Wisbeach to Upwell, which marks 
a laudable effort made by the Great Eastern Railway 
Company, is a casein point. This lineis a typical tram- 
road laid along the margin of a beautiful level country 
road, which is more than 30 ft. in width, and over which 
passes comparatively little vehicular traffic, the tramroad 
being, moreover, practically isolated from the roadway by 
a shallow ditch. Notwithstanding these extremely favour- 
able conditions, passenger trains composed of only two 
cars and a light, completely inclosed engine, have to 
crawl along at 8 miles per hour. Any one who has 
examined the working of this tramroad must see that its 
advantages are in a large measure vitiated by this 
absurdly low speed, which precludes the line from effectu- 
ally competing even with trade carts and other vehicular 
traffic. A speed of 16 miles per hour would b3; perfectly 
safe even on narrower roads, more especially with electric, 
i.e., noiseless and smokeless, traction in conjunction with 
instantaneously acting brakes. Unless, therefore, the 
Board of Trade concedes at least that speed asa maximum, 
it is not difficult to foresee that very few tramroads would 
or could be made, however excellent may be Mr. Ritchie’s 
intentions. 

Yours faithfully, 
C. S. pu Ricne PRELLER. 
18, Margaret street, Cavendish-square, W., 
February 24, 1896. 





THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EpiToR oF ENGINEERING. 

Srr,—As it appears to be generally conceded that the 
time has arrived when the management of the Institu- 
tion should be improved and brought up to date, will 
you permit me to suggest one or two matters that might 
receive attention ? 

Now that mechanical and electrical engineers are freely 
admitted to the Institution, and mechanical papers 
attract, as a rule, the largest audiences, is it not time 
that a fair proportion of mechanical engineers should be 
admitted as full members ” 

We have only to look over the list of memberr, and we 
find a very large preponderance of what are termed civil 
engineers, and some of these not occupying high posi- 
tions in the profession. 

Oa the other hand, amongst ‘‘ Associate Members ” we 
find the names of a number of mechanical engineers, 
owners of large works, &c., and men of acknowledged 
ability, some of whom have be2en asso2iate members for 
many years. Why have not these been advanced to full 
membership? It appears to me the present method of 
transferring is not satisfactory, as it bears adversely on 
foreign and country members, and others having a limited 
personal acquaintance of members. 

At present an associate member has to apply for trans- 
fer, and to tout round and get a certain number of signa- 
tures of men who are supposed to know his position and 
what work he has done, and his application is then con- 
s.dered by the Council. 

As the signatures must be of those personally ac- 
quainted with the applicant and his work, it is not fair 
to foreign and country members, who have in many cases 
a very limited personal acquaintance amongst members. 

If the associate member occupies a certain recognised 
position, and sets forth fully the work he has done, why 
should not the Council have the power to judge the case 
on its merits? Some weeks since I asked a distinguished 
mechanical engineer, employing nearly 1000 men, how it 
was he had been an associate member for so many years, 
and had not advanced to full membership. His reply 
was: ‘I do not feel inclined to go as asuppliant. If 
the Council like to transfer me, well and good.” 

Another point. Although some of the papers read are 
very good, an ounce of practice is worth a pound of 
theory, and I am sure I am voicing the opinion of many 
members when I say that if more money was spent in 
practical experiments—of a similar character to those 
so ably given recently by Messrs. Yarrow and Co., for 





instance—it would add much to the value of the Institu- 





viop, both as regards its membership and the world at 


large. 
Yours faithfully, 
February 22, 1896. TRIPLE EXPANSION. 
PS.—I trust also each class of the profession will 
be adequately represented on the proposed enlarged 
Council. 








THE STRENGTH OF CYLINDRICAL 
SHELLS. 
To THE Epiror oF ENGINEERING. 

Srr,—I am very sorry that Mr. Spence is so much 
afraid of mathematics, but I honestly confess that I am 
unable to study a very difficult point of applied mechanics 
without their aid. If they are unintelligible for Mr. 
Spence, I cannot help it, and I declare plainly that I 
give up the discussion. As he is at odds with statics and 
integral calculus, and as I am a firm believer in their 
trutb, we can, of course, nob understand each other, and 
I fancy that any further correspondenca on the subject 
in the columns of ENGINEERING would be both useless and 
tedious. 

As to the strains diagram which Mr. Spence asks me to 
give, if he speaks of the shell with an unriveted joint, on 
which he has experimented, I confess that such an in- 
vestigation is beyond the powers of mathematics, and, 
moreover, perfectly useless, as such boilers are not met 
with in practice. But I have worked out the figures for 
a riveted shell 10 in. by 10 in. and |, in. thick, and found 
that up to a distance of 14 in. from the ends—assuming 
these to be indeformable—the strains are practically the 
same as if the ends were free, the maximum difference 


being only sod" The pressure transmitted to the ends 


is exceedingly small, but the longitudinal bending stresses 
are very severe toward the ends. 

My object, moreover, has not been to lay down new 
principles for calculating boiler shells; my aim has been 
much more unpretending—to justify only the universal 
practice of all engineers, who, I fear for Mr. Spence, are 
not prepared to consider it as obsolete after his experi- 
ments, 

Last, if an analyst may be allowed to advise a prac- 
tical man, I would indorse fully your remarks as to the 
necessity of measuring the deformations below the elastic 
limit, for, if a permanent set is produced, the results of 
two experiments are no longer comparable, as the slightest 
difference between the strains may caute considerable 
ones between the elongations of the plate. 

Tam, Sir, yours very truly, 

Ghent, February 23, 1896. P. KEELHOFrY. 





To THE EpiToR OF ENGINEERING 

Srz,—In thin cylinders, without longitudinal stays, 
subjected to internal pressures, the longitudinal stress is 
half the circumferential stress. In the standard formule 
relating thereto, these two stresses are considered as if 
they had no action or reaction on each other. This 
assumption, however, never appears to have been verified 
by experiment, and is wrong. Let the figure represent a 
cube in shell of such a cylinder, and suppose stress 
produces no change in volume, 

l being dimension in circumferential direction, 
longitudinal 
” 99 thickness i 
If p be resultant of stress in circumferential direction, 


then 4 will be resultant in longitudinal direction. 


Led ” 3° 


Suppose that p only is acting on it, and let ¢ be strain 
in 7, then —5 will be strain in J and t. If stress 4 be now 


applied, it will produce a strain inl and ¢ of — ; and in 


b of =" Adding these strains, we get inl « — ri - ; €, in 
bat-4% sige 2 =k ee Se 
2 2 2 4 4 


Under these conditions to produce a strain ¢ in / stress 
would require to be 4 p. 

All material, however, changes in volume when sub- 
jected to stress, and on that account the negative strain 
for metals is probably less than stated above by about 33 
to 50 percent. There can be no doubt that this longitu- 


dinal stress materially adds to the strength. How much, 
however, appears never to have been accurately ascer- 
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ained. I am inclined to think that the reduction of area 
is the factor that will remain constant. I have selected a 
specific illustration as the simplest, but the same principle 
will hold good, no matter what is the ratio of the two 
stresses. The longitudinal stress might be a comprestive 
one. 

I have only been able to find one experiment that data 
can be referred to in connection with above. In a paper 
contributed to the American Society of Naval Engineers 
by Mr. Warren E. Hill, and published in the Practical 





Engineer of February 8, 1895, it is stated that a welded 
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steel pipe 20in. in internal diameter, jin. thick, was 
tested till it burst clear of weld at a pressure of 1700 lb. 
per square inch. There were no longitudinal stays. The 
outside circumference between the edges of the plate at 
rupture was 75}! in., equal to an outside diameter of 
24 1in., and an inside one of 24.6 in. Allowing, say, .2in, 
contraction of area at fracture, we get an internal dia- 
meter of 24.4 in., and stress on material of 79,560 lb. per 
rquare inch. The pressure gauge used was tested and 
found accurate. Three test strips were afterwards cub 
from the plate and tested, and showed a breaking stress 
of 58,230 lb., 62,500 lb., and 61,470 lb., or an average of 
60,733 1b. per equare inch. 

For various reasons there is room for error in these 
stresses, but they may be taken us approximately accu- 
rate, and they show an increase in strength due to longi- 
tudinal stress of about 31 per cent. The matter appears 
to be of sufficient importance to demand experimental 
investigation, and I think I have shown that ib ought to 
be considered in practice. 

Yours ae, 


Glasgow, February 22, 1896. HIGHET. 





TRANSPORTING A CHURCH. 
To THE EprToR OF ENGINEERING. 

Sir,—Under this title an extract appears from your 
excellent paper in to-day’s Western Times recording that 
a church in Chicago, inclusive of its tower, 24 ft. square on 
plan, and 225 ft. high, has been moved bodily some little 
distance, by jacks. Permit me to point out that the 
story is on its face an impossibility, as with a good 
general personal knowledge of all the ecclesiastical 
edifices in Chicago, I beg to say that neither in that city 
itself nor in any other part of the United States is there a 
church tower existing of anything like the height quoted ; 
225 ft. is as high (or higher, perhaps) as any steeple in 

London, let alone a tower. 
Yours a 


Fair Park, Exeter, February 19, 1896. 

[The statements to which our correspondent takes ex- 
ception, are taken from the authoritative report on this 
very remarkable piece of engineering.—Ep. E.] 


ARRY HEms. 





STRENGTH OF DERRICKS. 
To THE Epitor OF ENGINEERING. 

S1z,—I should be much obliged if you or any of your 
readers could refer meto any experiments on the strength 
of derricks (especially wood), as the figure—3000—usually 
given for ‘‘c” in Gordon’s formula appears to be larger 
than necessary. 


February 25, 1896. J.C. W. 

[We may refer J. C. W. to the report on ‘* The Strength 
of Bridge and Trestle Timbers,” published in our issue of 
December 27, 1895, page 815. Possibly some of our 
readers can name other sources of information.—Eb. E. ] 


Your obedient servant, 





ELECTRICAL ENGINEERS AND NATIONAL 
DEFENCE. 
To THE Eprtor oF ENGINEERING. 

S1r,—Following on the letters that have already ap- 
peared in your paper, permit me to say that the remarks 
of your correspondent ‘* Works” may be well-intentioned, 
but they are written under an entire misapprehension of 
the duties of such a body of mer. 

Their work must be subject to military rule and regu- 
lations, and by consequence, discipline. Without such 
conditions they would be useless. 

To put a brief case, Submarine mines have to be put 
down and watched, and, if necessary, worked. Such 
operations would only be of use, and successful, if directed 
by men understanding the art of war, embracing strategy 
and tactics, and no responsible officer could use a body of 
men, however small, for any such work unless they were 
trained as above stated. 

Farther than that, any body of men employed on such 
work would be running an abzurd risk if they were not 
properly armed, and if they did not know how to use 
those arms. It would not be possible, at least it would 
not be practicable, to take a set of trained men to protect 
a set of untrained men. 

But there is a far more mischievous idea in the letter 
of your correspondent ‘‘ Works,” in the inference that he 
makes that Royal Engineer men from the Regular Army 
are not equal to scientific work. Those of us who come 
across, and are in contact with, members of the Royal 
Engineer force, know that they are capable of planning 
and carrying out the highest scientific work in a way equal 
to any body of men that are outside that force. 

Your obedient a, 


AUTOMATIC GUNS. 
To THE EpriTor or ENGINEERING. 

Sir,—Some months ago we had some correspondence 
relating to diagrams of automatic guns. Recently there 
have been several forms of automatic guns brought out, 
working for the most part with the gases escaping from 
the barrel. 

Now, it is generally supposed by the public thatall Maxim 
guns are worked by recoil, and all these new guns by the 
gases; that they are quite distinct from ours, and that 
they mark a new development in automatic firearms ; 
but, as a matter of fact, I originally took more patents 
out on piston guns than on recoil guns, and we have 





recently been taken up by infringers. These diagrams 
will show exactly how the gases escaping from the 
barrel are employed to work the mechanism of guns. 
The mechanism itself will not be shown, the dia- 
grams being confined altogether to the manner of em- 
ploying the escaping gases for working the mechanism. 
About 20 different systems would be selected from my 
own patents, which have been taken all over the world, 
and then a few would be shown, drawn on the same scale, 
illustrating the manner in which other makers are em- 
ploying the gases. For instance, I sent drawings to Colt’s 
people 12 years ago, showing them how they could employ 
the gases escaping from the gun to operate the mechanism 
of the gun they were then making. I also showed them 
how a belt feed could bs employed, and I asked them to 
take up my patents and work them in America. They 
refused to do this, but they went on and applied the 
exact system which I then showed them, notwithstand- 
ing that ib was patented in America, and now have 
brought out the gun in accordance with my advice, but 
they do not recognise my rights. I also communicated 
with the Winchester Company, pointing out to them the 
advantages which would accrue from the automatic 
system. They also declined to work the automatic 
se in America, but at the same time it seems that 
they seriously considered making a change, because they 
have lately taken out some patents on means of working 
their guns with the gases in exact accordance with my 
specifications which were laid before them 12 years ago, 

I should be pleased to show you the diagrams I have 


referred to. 
Yours faithfully, 
Hiram 8S, Maxm, 
32, Victoria-street, London, 8. W., 
February 21, 1896. 





SHOULD WE EXTEND THE USE OF THE 
DECIMAL SYSTEM ? 
To THe EpiTor oF ENGINEERING. 

Srr,—I6 is probable that the present Parliament will 
bs asked to legislate in such a way as to answer the 
above question in the affirmative. The weights, mea- 
sures, and currency now in use are out of joint with 
each other and with our numerical notation. Ib is ex- 
tremely desirable that they may be unified, but it is 
worthy of consideration if, in doing so, the decimal 
system could not be improved upon. When first used it 
was a great advance on preceding systems, and has done 
good service in its time, but it has long been recognised 
as imperfect. The numbers “eight” or ‘‘twelve” are 
superior to ‘‘ten”’ as a numerical base. The advantage 
appears to be with “twelve,” and if ib was made 
the base of our numeration, many obstacles to unifica- 
tion would be removed. From the extensive use 
of duodecimals for subdivision, it is evident that their 
advantages for that purpose have long been known. For 
example, the year is divided into 12 months, and the day 
into two parts of 12 hours each. The “‘ foot” is divided 
into 12 inches, and the shilling into 12 pence. 

It is worthy of note that the Americans, who were early 
in the field with decimal currency, adhere closely to 
British weights and measures. 

These observations have not been made with the view 
of opposing unification, which is of paramount import- 
ance, bub to direct attention to an aspect of the case 
which appears to have escaped general observation, 

I am, Sir, yours — 
BRO. 





Hampurc.—The entries at Hamburg in January com- 
prised 503 steamers and 129 sailing vessels, as compared 
with 422 steamers and 78 sailing vessels in January, 1895 ; 
400 steamers and 70 sailing vessels in January, 1894 ; and 
324 steamers and 19 sailing vessels in January, 1893. The 
clearances from Hamburg in January were 516 steamers 
and 91 sailing vessels, as compared with 421 steamers and 
84 sailing vessels in January, 1895; 385 steamers and 
60 sailing vessels in January, 1894; and 304 steamers and 
19 sailing vessels in January, 1893. 


ELEcTricAL Directories. — We have received two 
directories, the comprehensive character of both at 
once attesting nob only the vitality of the electrical 
industry, but the care with which it is nurtured. The 
** Blectrician” Electrical Trades’ Directory and Handbook 
for 1896, which is issued from the offices of the well- 
known journal whose name it bears, has reached its 14th 
year. ‘The handbook section of the work gives a great 
amount of information in the most convenient form for 
reference about electric stations, Parliamentary enact- 
ments, Board of Trade and municipal regulations, &c., 
and sinking fund and depreciation allowances. Indeed, 
so extensive is the information and so comprehensive as 
to include the Board of Trade lighting regulations issued 
on the 6th inst., that an index is almost required. Then 
there is the directory, which includes, as well as Britain, 
the Colonies and Continental and American firms. Ap- 
pended are short biographies of leading electrical engi- 
neers, accompanied, in many cases, by portraits which 
are striking in the variety of methods of engraving, and 
perhaps also in the degree of excellence or otherwise. 
The price of the book is 73. 6d.— The Universal Elec- 
trical Directory (J. A. Berly’s) is in its 15th year, and 
is issued at 6s. by Messrs. H. Alabaster, Gatehouse, and 
Co., 22, Paternoster-row, London, E.C. It contains the 
names of the members of the electrical and cognate indus- 
tries throughout the world, the British list including 8862 
names, the Continental directory 6608, the American list 








always been making them. I am having prepared a series 
of very simple diagrams showing the various systems 
employed by myself years ago, and which have 


4452, and the Colonial 1590, in all 21,512. Much financial 
information is also given, the work extending to 920 
pager. 


THE ADMIRALTY AND MESSRS. YARROW. 


WE reprint below the correspondence on this subject 
which has appeared in the Times, and to which reference 
is made in our article on ‘* Admiralty Procedure,” on an- 
other page. 


THE ADMIRALTY AND MESSRS, YARROW. 
To the Editor of the Times. 

Sir,—Some questions are being asked to-day in Parliament 
having referenge to our relations with the Admiralty, and in 
order that the public may be fully informed on the matter we beg 
to inclose copy of letters which have passed between the autho- 
rities and ourselves. These letters led to certain interviews which 
we had the honour to have with Earl Spencer, and we hoped that 
the matter to which they refer had been finally closed. The 
subsequent action of the Admiralty, however, in allowing tenders 
after they had been sent in to be modified to cur disadvantage 
has led us to bring the subject forward again, the necessity for 
which we regret. 

Although we believe we are entitled to compensation for the 
wrong which we contend has been done us by the Adwiralty in 
distributing our working drawings, we are not claiming any such 
compensation, but are contending for a principle, and by draw- 
ing attention to the matter are endeavouring to secure what we 
believe to be proper treatment to contractors throughout the 
country and to uphold the dignity of the engineering profession. 

We remain, Sir, ycurs truly, 
YzRROW And Co, 
Isle of Dogs, Poplar, E., February 18, 





Copy of letter addressed by the Admiralty to Messrs. Yarrow 
and Co., dated March 13, 1894, in reply to Messrs. Yarrow’s com- 
plaint of the distribution of their designs: 

“IT am commanded by my Lords Commissioners of the Ad- 
miralty to acknowledge the receipt of your letter of the 7th ult., 
and in reply thereto have to state that there has been no such 
‘ broadcast’ distribution of your designs over the country as is 
suggested therein. 

“* Paragraph 5 of the letter of August 16, 1893, clearly conveyed 
the intentions of the Admiralty in regard to making use of in- 
formation in their pessession regarding the torpedo- boat destroyer 
type, and its terms are considered quite clear and explicit. Your 
price, moreover, was presumably fixed in view of this condition 
among others. 

‘‘ Their Lordships regret if there has been any misapprehension 
on your part in this matter; but are unable to admit that they 
had exceeded their rights in any action taken by them. 

‘*They have already acknowledged in previous letters the satis- 
factory fulfilment by your firm of the numerous contracts under- 
taken, and are desirous in the public interest of availing themselves 
in future of your services in extensions and improvements of the 
torpedo flotilla. At the same time, the sources of supply for tor- 
pedo vessels must be extended under existing circumstances.” 


Copy of letter addressed to the Secretary of the Admiralty by 
Messrs. Yarrow and Co., dated July 21, 1894: 


‘*We should feel obliged if you would kindly lay before the 
Board of Admiralty, at an early date, the following further com- 
munication in reference to our letter dated February 7 and the 
Admiralty answer of March 13. 

‘We did not reply to the above Admiralty letter immediately, 
wishing to make minute inquiries on the subject of these communi- 
cations. This has now been done. 

‘‘ That our designs of the Havock and Hornet machinery have 
been distributed among firms building destroyers is beyond ques- 
tion, and this distribution has been even more extensive than we 
at first believed possible. Mr. Yarrow has seen at the works of 
some of the contractors complete sets of our designe, embracing 
every essential part of the machinery, which had been copied from 
our drawings, these having been forwarded by the Admiralty 
(without our knowledge and consent) to the various firms. 

‘“ We beg to draw attention to the fact that these designs are 
our own and not the property of the Admiralty, and they were 
simply submitted for approval, in acco-dance with the con- 
di-ions of the specification, and the use to which they have been 
put isa distinct breach of the terms upon which we tendered. 
We are sure their Lordships will be the first to admit the great 
injustice done us, and agaiost which we strongly protest. Weare 
prepared to face any amount of fair competivion ; but are not 
prepared to have the result of costly experiments, great study, 
and a lifetime of hard work placed at the disposal of other firms 
without our consent and to our prejudice. 

“In the Admiralty letter above referred to it is stated that ‘ the 
intentions of the Admiralty are considered quite clear and ex- 
plicit,’ but the words used certainly would not lead to the belief 
that such an unusual course as the distribution of our working 
drawings was pasa yes Even if they did admit of that 
interpretation, we would point out that an unjust act is not made 
just by a statement thatsuch an act is intended. In the Admiralty 
Jetter it states that our ‘price, moreover, was presumably fixed 
in view of this condition,’ from which we see the Admiralty 
recognise that compensation is due to us. We did not, however, 
include in our estimate for the three boats last ordered apy such 
compensation, as we were not asked to do so. 

_‘‘ It appears, as we have already stated, that the drawings were 
distributed in the most complete form possible, thereby giving the 
result of our lengthened experience, careful study and costly ex- 
periments to others, causing the work of years, to be turned 
actually to our own disadvantage. 

‘‘The Admiralty in France frequently make use of designs 
belonging to certain contractors, for the guidance of others, but 
they always first make equitable arrangements with those whose 
designs they distribute. We presume it is the desire of the 
authorities that business relations between them and private 
firms should be governed by the same rules as control transac- 
tions between firms of the highest standirg ; and, with all respect, 
we would point out that no firm of the first rank would place 
designs of one contractor in the hands of others. 

“* We would further observe that such a performance as that of 
the Havock and Hornet at Portsmouth on the 14th inst. is only made 
pos:ible by ient encourag t being given to those firms who 
have made such constructions their study ; and if the actionof the 
Admiralty in distributing designs in the manner described be 
continued, it will crush progrees, and this country will soon be left 
far behiad those European Powers where another course of action 
is adopted. 

‘* We are convinced that neither their Lordships nor the country 
can wish the public interest served by an injustice ; and the action 
of the Admiralty in this matter is cendemned not only by the 
——— generally, but also by those firms with whom we have 
een incommunication and who have been supplied with our designs 
for their guidance. We therefore respectfully, but firmly, beg to 
differ from their Lordships when they say they ‘have nct exceeded 
their rights.’ 

‘* We feel sure that what has been done cannot have come fully 
to the knowledge of their Lordships. We deeply regret to have 
to make so grave a charge against a public department, and re- 
serve ourselt es the rir ht to make public, in whatever manner we 








think fi, the correspoudence which has passed.” 
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THREE RECENT ACCIDENTS ON THE 
GREAT WESTERN RAILWAY. 

Turke Board of Trade reports now lying before us 
all deal with accidents on the Great Western Railway, 
two on December 21 and one on December 26. One 
of the former occurred at North-road station, Plymouth, 
under the following circumstances. A goods train was 
shunting in the down sidings, and, as is sometimes 
necessary, was let out on to the down passenger line with 
the view, as the signalman though}, of only coming out a 
little way in order to be able to shunt into a parallel 
siding. A passenger train had just run into the station, 
and this shunting was being done behind it. The driver 
came out with the idea of bringing all his wagons out on to 
the main line, and did not notice the passenger train, 
and so ran into the rear of it. The collision was but 
slight, and practically no damage was done to either train, 
though five passengers complained of injuries, none of 
which were of a serious nature, however. This shunting 
behind the passenger train was in accordance with the 
regulations in force at the station, but Major Marindin in 
his report points out that it is a distinct breach of the 
spirit of the Regulation of Railways Act, 1889, not to have 
a proper block system at this station. He adds, however, 
that it is satisfactory to learn that prior to this mishap 
the company had decided to alter the system now in force 
at North-road. The accident is attributed to the faulty 
system of block working, to a want of a proper under- 
standing between the foreman shunter and signalman, 
and to the omission of the driver to keep a proper look-out 
ahead.—In the second case a coach which had been slipped 
at Warwick ran into the tail of its own train, which had 
been unexpectedly stopped at the station. There was a 
fog on at the time, but it was not sufficiently thick to nezes- 
sitate the stopping of the train withoubd slipping the coach ; 
a fogman, however, was stationed at the distant signal, 
which the train passed at ‘‘ Danger,” The slip guard, aman 
of long experience in slipping coaches, looked out for the 
distant signal, the arm of which is 45 ft. above rail level, 
but failed to see it or the red light of the fogman. He 
saw a white light, however, and mistaking it for the fog- 
man’s, slipped the coach, and not being able to see the 
tail lights of the train in front of him owing to steam and 
fog, he was not aware that it was stopping, and so ran 
into it with some violence. He was knocked over and 
bruised, and so were the passengers in the coach, while 
those in the rear vehicle of the train—another slip coach 
—were alarmed not a little. Not much damage was done 
to the rolling stock, and the train at once proceeded on its 
journey, as soon as the starting signal was lowered, and 


Lieut.-Colonel Yorke censures the signalman for allowing | 


it to depart, after witnessing the collision, before ascer- 
taining what damage had been done. The driver knew 
nothing of the collision. The responsibility for this 
accident is laid on the slip guard, but the inspecting 
officer thinks that he wt: in good faith, and not from 
deliberate disobedience or carelessness ; and he also con- 
siders that it would have been wiser if the driver had 
sounded his whistle on finding the distant signal at 
** Danger.” It appears to be the practice on the Great 
Western Railway for the fogmen to stand on the right- 
hand side of the road, the ‘* 6-ft.” being 10 ft. wide on 
this line, owing to its being originally laid with the 
broad guage, the idea being that they are more easily 
seen there by the drivers, whose position is also on the 
right of the engine. Colonel Yorke points out that the 
advantage of this may be slight as regards the driver, 
and, in the case of the slip guards, it is a serious dis- 
advantage, for, as probably happened in this case, the fog- 
man was passed while the guard was looking out for the 
signal on the left side. In all cases he thinks the fogman 
should stand on the same side as the signal, and this cer- 
tainly appears to be the most sensible arrangement. Fur- 
ther, it is suggested that the fogmen’s lights should be green 
and red, like the signals, so that there may be no possibility 
of foreign lights being mistaken for those of the fogmen. 
Vinally, it is recommended that the distant signal be 
lowered, so as to be more readily seen in time of fog.— 
The third accident, which occurred on December 26 near 
St. Pinnock’s Viaduct, between Doublebois and Bodmin- 
road on the Cornwall section of the line, narrowly 
escaped being a very serious disaster. As the train to 
Penzance was running down a gradient of 1 in 89 ata rate 
of about 30 miles an hour, the engine ploughed into a 
heap of shaly rock and earth, and the engine, tender, and 
leading coach (empty) left the rails and came to a stand 
in the 6-ft. some 170 yards from the point it left the rails. 
No other vehicle left the rails and no one was injured, 
and there is no doubt but that the continuous brake 
(vacuum), which was applied by the driver as soon as he 
felt the obstruction, did excellent service. The actual 
derailment took place in a cutting, but about 107 yards 
ahead of where the engine came to a stand was the com- 
mencement of a high viaduct, known as St. Pinnock’s, and 
had the derailed train reached that, the consequences 
would have probably been very serious. The slip no 
doubt occurred owing to wet weather and the shaly nature 
of the rock, and Major Marindin considers its occurrence 
a pure accident, for which no one can be blamed. The 
company are putting a masonry drain along the foot of 
the slope, and propose building buttresses to support the 
rock where standing at a steeper angle than 45 deg., a 
course which meets with the approval of the inspector, as 
the trinming of the rock and earth to a uniform slope 
would, he thinks, probably cause a great deal of trouble 
owing to the nature of the rock. 





Tue Arcenting Navy.—The Argentine Government 
is negotiating for the purchase of two powerful ironclads, 
one being the Varese, and the other the Saint Bon, a 
sister ship of the Emmanuele Filiberto. 








MISCELLANEA. 
A LECTURE on the Blackwall Tunnel will be delivered 
before the Royal Institution on March 6 by Mr. Binnie, 
the engineer to the London County Council. 


New iron works are about to be constructed at Svartiw, 
Lulea, Sweden, where the shipments of Gellivara ore take 
place. The installation will have a capacity of 20,000 
tons of iron ore annually, and iron tiles for rooting will 
be the leading article. The works will be started as soon 
as possible, ; 

The members of the Civil and Mechanical Engineers 
Society will visit the extension works of the Surrey 
Commercial Dock Company, now in course of construc- 
tion, on Saturday next, February 29, by the kind per- 
mission of the dock company. The contract now being 
carried out will cost about a quarter of a million sterling 
to complete. 

In Germany the manufacture of briquettes from saw- 
dust appears to give satisfactory results. The method is 
exceedingly simple. The sawdust is simply heated to 
such a degree that the resinous ingredients become 
sticky, and it is then compressed in suitable forms with- 
out using other agglomerant. A suitable machine can, 
with 2 horse-power and one man, turn out about 9000 
briquettes per day. The sawdust is heated in chambers, 
under high steam pressure. 


An arrangement has at length been effected with 
respect to the management of the Victorian railways, 
which for some time past have been under the direct 
control of the Government, with the result of general 
inefficiency and waste.’ A general manager is to be 
appointed at a maximum salary of 3500/. per annum, 
who is to be assisted by an advisory board, consisting of 
the heads of the different departments, whose advice, 
however, he will not be bound to accept. Political 
influence is to be abolished, and the power of the Minister 
of Railways minimised. 


The fourth meeting of the present session of the New- 
castle-upon-Tyne Association of Students of the Institu- 
tion of Civil Engineers, was held in the Durham College 
of Science, Newcastle, on the 19ch inst., Mr. R. 58. 
Rounthwaite, Assoc. M. Inst. C.K., Sunderland, in the 
chair, when Mr. John Rae Baterden, A.M.I.C.E., 
read a paper on ‘‘ Road and Street Making in Tunis.” 
The paper described in detail the first cost, wear and 
tear of macadam, granite paving, asphalte, and wood 
paving, with special reference to the use and wear of the 
Australian hard woods, jarrah and karri. The cost of main- 
tenance of the various classes of pavement were also 
given and some notes on scavenging. 


An interesting method of electric lighting by means of 
incandescent lamps has been introduced into the Union 
Bank of Australia, Cornhill, E.C., by Mr. Goymour 
Cuthbert, A.R.I.B.A. In this case the lamps are fixed 
some little distance below the ceiling, and immediately 
above a reflector, which renders them quite invisible from 
below. The light from the lamps is, however, thrown up 
to the ceiling, whence it is reflected in a diffused manner 
all over the rooms. Sharp shadows are in this way com- 
pletely avoided, and the general result is said to be 
admirable. The work of installing the lamps was under- 
taken by Messrs. H. F. Joel and Co., of Wilson-street, 
Finsbury-square, E.C. 

The Jandus arc lamp, which was illustrated and 
described in ENGINEERING, vol. Ix., page 549, has 
recently been the subject of a report by Professors Hous- 
ton and Kennelly, who have carried out very complete 
photometric tests on it. The lamp in question took 
about .826 horse-power worked at 110 volts. The pecu- 
liarity of the lamp lies in the fact that the carbons are 
inclosed in an atmosphere containing no uncombined 
oxygen, and hence have a prolonged life. The arc is 
much larger than in the ordinary type, and it appears 
from the experiments just referred to that the light is very 
differently distributed from what it is in the usual form 
of lamp. The illumination is nearly constant between an 
angle of = deg. and 60 deg. with the horizon, having an 
average value through this range of about 1000 candles. 


At the annual general meeting of the Engine, Boiler, 
and Employers’ Liability Insurance Company held last 
week, Mr. R. B. Longridge stated that the annual average 
of explosions of land boilers for a period of 10 years com: 
mencing with 1859, when the first boiler insurance com- 
pany was formed, was 49, and the average number of 
deaths 78, whereas for a similar period ending June 30, 
1895, the latest date to which the Board of Trade reports 
are complete, the average number of explosions, including 
collapse of flues, was 26,4, and of deaths 13.8 Taking into 
account the enormous increase in the number of boilers 
during the period mentioned, and the continuous rise in 
steam pressures, this comparison was all the more strik- 
ing, and he claimed that the system of inspection which 
he had had the honour of inaugurating 41 years ago, had 
contributed in no small degree to the bringing about of 
these beneficent results. 


An ordinary meeting of the Association oS Yorkshire 
Students of the Institution of Civil Enginee-s was held 
on Thursday, the 20th inst. in the Law Institute, Albion- 
place, Leeds. The chair was occupied by Mr. A. T. 
Walker, M. Inst. C.E., and a paper was read by Mr. F. 
Grover, A.M. Inst. C.E., of the Yorkshire College, on 
“The Effects of the Products of Combustion in a Gas 
Engine Cylinder.” The lecturer referred to the great 
increase in the thermal efficiency of gas engines which has 
been effected in recent years, and described a series of 
experiments carried out by him at the Yorkshire College, 
by which some very remarkable facts were ascertained. 
It was shown that when the proportion of air to gas in 
the explosive mixture exceeded about 10 to 1 by volume, 





the maximum pressure was raised considerably, and was 
attained much earlier in the stroke, if the excess of air 
above 10 to 1 were replaced by its own volume of burnt 
gases from previousexplosions. The weaker the explosive 
mixture, the more marked was this effect. 


There is at last a reasonable prospect of some practical 
legislation towards cheapening the cost of transit in 
agricultural districts that are not served by the railways, 
and in a direction which will materially help an impor- 
tant branch of the home engineering trade. Mr. Griffiths 
Boscawen has given notice to introduce a Bill to remove 
some of the obsolete restrictions which at present largely 
prevent farmers getting the full benefit of steam road 
locomotion. A conference was held this week at the 
House of Commons between owners and users of road 
locomotives and members of Parliament, at which the 
principle of a universal license and uniform bye-laws and 
regulations was supported by all, including those who 
represented the interests of the county councils. The 
course suggested was to move on the second reading that 
the Bill be referred to a Select Committee. This it was 
thought would prevent any opposition to the second 
reading. The Government are understood to be favour- 
ably disposed towards these proposals, and with the 
county councils willing to make several important con- 
cessions, there ought to be a better time in store for those 
agriculturists who call to their aid all the latest appli- 
ances of mechanical science. 


The report by the Board of Trade upon all the railway, 
canal, tramway, gas, electric lighting, and water Bills and 
provisional orders deposited for the present session, states 
that the total number of Bills deposited relating to rail- 
ways, canals, tramways, and the supply of gas, electricity, 
and water is 157, as compared with 129 deposited for last 
session. The total amount of money proposed to be raised 
under these Bills is 41,009,183/., as compared with 
23,236,850/., being an increase of 17,772,333/. As regards 
the 89 Bills promoted by existing and new railway com- 
panies, the length of new lines proposed is 810 miles, as 
compared with 771 miles, and the amount of capital pro- 
posed to be raised is 30,113,833/., as compared with 
19,492,0967., or an increase of 10,621,737. over last year. 
The number of Bills relating to tramway undertakings is 
22, under which power is sought to construct nearly 103 
miles of tramways and to raise sumsof money amounting 
in the aggregate to 2,353,200/., which is an increase over 
last year of 2,116,1467. By the 53 Bills relating to gas, 
electric lighting, and water undertakings, power is 
— to raise 8,542,150/., or more by 5,038,450/. than in 

895. 

A report from the British Embassy in Vienna, prepared 
in reply to a request from Lord Salisbury, deals with the 
iron industry of Styria. Up to 1874-75 the Styrian iron 
furnaces were worked with charcoal only, but now, in 
consequence of the heavy fall in prices in recent years, 
and the introduction of improved methods, most of the 
furnaces in Styria and Carinthia are worked exclusively 
with coal or coke, a few with a mixture of coal and 
charcoal, and a few with charcoal only. The ore used 
in Styria is carbonate of iron, containing after calcina- 
tion 50 to 53 per cent. of iron and 1014 per cent. of 
manganese, very little phosphorus or sulphur, and no 
copper. The charcoal furnaces produce all kinds of pig 
iron for making malleable iron, high-grade steel, or 
specially strong foundry work. The blast-furnaces for 
charcoal are generally of rather small capacity, and 
drawings of some of the best working furnaces are 
added to the report to show the characteristic features 
of the Styrian charcoal furnaces as compared with those 
in use in America and Sweden. They are worked with 
closed tops and gas flues for raising steam and heating 
the blast with the waste gases. Where water-power is 
employed for working the blast engines the waste gases 
suffice to heat the blast, calcine the ores, and, in some 
cases, to raise the steam for other purposes. Iron tube 
stoves are used exclusively to heat the blast, and the 
temperature obtained is from 500 deg. Fahr. to 800 deg. 
Fahr. The ‘“‘charge” is from 0.2 to 0.3 tons of char- 
coal, and 0.4 to 0.6 tons of ore; the latter does not want 
any limestone for flux, but sometimes 2 to 3 per cent. of 
silica. The wood generally used for making charcoal is 
fir or beech, 4 tons of wood being consumed in producing 
1 ton of charcoal. The latter is made in open heaps, not 
in kilns, and is brought to the ore, and not the ore to the 
charcoal. The charcoal made from soft wood is obtained 
in the vicinity of the iron works, or not more than 50 
miles from it, whereas the hard charcoal made from beech 
is sometimes brought from a distance of 100 to 200 miles. 





A.uMiIniuM.—Mr, A. G. Brown, of 38, Victoria-build- 
ings, Manchester, has recently issued a very useful little 
handbook on the properties and uses of aluminium, and 
its method of manufacture as followed by the Pittsburgh 
Reduction Company, which he represents in this country. 
He has ventured on an abbreviation of the somewhat 
cumbrous word designating the metal, which he prefers 
to call alium. In 50 or 60 pages he has condensed a large 
amount of very useful information on the subject, and he 
supplements this by a number of Tables, among which 
we find our old friends, the areas and circumferences of 
circles, and squares, cubes, and roots. As this little 
handbook is to a large extent intended to compare the 
properties of aluminium with those of other metals, a large 
amount of information on the physical properties of other 
metals is included ; there are some valuable data on the 
properties of aluminium alloys, and a long list of the uses to 
which this metal, comparatively new to commerce, is put 
in its pure state ; amongst these he omits one application, 
successfully made in the United States, in which alumi- 
nium plates are substituted for stones or zinc in litho- 
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NARROW-GAUGE LIGHT RAILWAY; CAEN TO DIVES AND LUC-SUR-MER. 
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THE large amount of interest that is at present being 
taken in the light railway question in this country, to- 
gether with the Bill at present before Parliament 
for the construction of such lines, induces us to place 
before our readers some information in reference to 
light railways already existing elsewhere. The photo- 
graphs we print above represent a narrow-gauge light 
railway in Normandy, from Caen to Dives and Luc- 
sur-Mer, and the following particulars as — price 
of construction and working of the line will doubtiess 
be of interest at the present juncture. The photo- 
graphs and particulars have kindly been supplied to 
us by Mr. Leslie 8, Robinson, A.M.I.C.E., of 28 
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Victoria-street, S.W. The line was constructed and 
equipped entirely by the well-known Decauville Com- 
pany, who received the concession in 1890. It was 
originally intended to employ a 2 ft. 6 in. gauge, but 
the Minister of Public Works decided that this gauge 
was too near the metre gauge, and that a 2-ft. gauge 
should be used, and in consequence this width with 
a 30-lb. rail was eo throughout the whole 
system. At Dives and at Luc-sur-Mer there is a 
junction with the main line of the Western of France 
Railway Company. 

Over and above the ordinary traffic of the line, a 
large traffic takes place, especially in the summer 











Oren Turrp-Crass Car ror SuMMER TRAFFIC. 


months, between Caen and the sea coast, and even in 
winter a considerable movement is noticeable on market 
day at Caen, when a large number of passengers from 
the surrounding country, together with their goods 
and farm produce for the market, are conveyed from 
the outlying rural districts into the market town, thus 
exhibiting the practical utility of light railways for 
agricultural purposes in our own country. The line 
runs for almost its entire length along the side of the 
main roads, and also for a considerable distance along 
the side of the canal between Caen and the sea. 
The country traversed is flat, for the most part; 
hence the line is fairly level, but some mode- 
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rately sharp curves and steep gradients occur. The 
minimum curve was intended to have been 100 ft., 
but one of 65 ft. exists at Riva-Bella, from which 
no inconveniences whatever have been experienced. 
The steepest gradient is 1 in 33. The line runs along 
the waste land beside the road for the greater part of 
its length, and in some instances at the side of the road 
itself ; no guard rails are used, even when crossing a 
main road, and no inconvenience has been experienced 
from their absence. 

The permanent way consists of 30-lb. rails riveted to 

steel sleepers weighing 24}1b. each. There are two 
rivets on the inside of the rail, and one on the out- 
side. The total weight of the permanent way, ina- 
cluding rails, sleepers, fishplates, &c., is 89 lb. per 
yard. 
: The rails and sleepers are imbedded in a ballast of 
sand, with a top covering of heavy gravel and emall 
stones to prevent the sand from being blown away by 
the wind in dry weather. This forms an efficient and 
economical form of ballasting, and judging from the 
smooth running of the road during our inspection, and 
the information given us by the engineer in charge of 
the line as to the upkeep and repairs, it seems to be 
in every way satisfactory. Where the line crosses a 
roadway or entrance to a private property, the cross- 
ingis paved. Thereare in all 15 stations on this line, 
and these are of the most simple construction, all being 
constructed in the old Norman style of architecture. 
Some of the stations merely have a covering for pas- 
sengers, whereas others have a small office besides the 
covered in space just alluded to, There are two run- 
ning sheds and one repairing shop. Telephonic com- 
munication is provided throughout the whole length 
of the line on the return wire system. 

The rolling stock in use is well illustrated in the 
illustrations on page 295. The third-class stock for 
summer use consist of large open cars containing 
places for 56 passengers, and weigh about 34 tons 
each. There are also mixed first and second class 
closed cars with a passage down the centre, and com- 
posite passenger and luggage wagons. All the passen- 
ger cars and the bulk of the goods rolling stock are 
mounted on bogies. The goods wagons are of two 
sizes ; a smaller one to carry about 5 tons on two axles, 
and a larger bogie wagon to carry the same load as the 
large standard-gauge wagon, viz., 10 tons; these 
weigh only about 3 tons each, There is also a special 
car for carrying bullocks and horses. One of the 
great advantages of so small a gauge is that it readily 
lends itself to local requirements, and temporary 
extensions can easily be made on to fields and other 
agricultural works during harvest time, &c., thereby 
greatly facilitating the gathering in aud despatch of 
roods. 

. Fig. 1, page 295, shows a train stopping before the 
station and passing through the town of Sallenelles, 

Fig. 2 shows the junction at Bénouville. Here the 
small station building is distinctly visible, as also the 
three lines, together with the crossings enabling the 
trains to be shunted from one line to the other, It 
will be noticed that no fences or ‘‘ fencing in” has 
been adopted, and we fail to see why in this country 
the Board of Trade cannot give us the same laxity as 
is allowed in other countries, because surely the 
British public is not less able to take care of itself 
than that of any other nationality. Fig. 3 shows one 
terminal dépOt and running shed, together with the 
water tanks, &c. Fig. 4 shows a second-class open 
car. Fig. 5 is a first and second-class composite closed 
car with third-class car and baggage wagon in one. The 
train, it will be noticed, is fitted throughout with the 
automatic brake. Fig. 6 shows an open third-class 
car for summer traffic. 

Now as regards cost of construction. The first cost 
of construction and equipment of a total length of 
nearly 24 miles was 50,594/. 5s., making in all a 
total of 2143/. per mile. The reason for this rather 
high first cost was that the line was thoroughly 
well-equipped in every respect, there being a large 
number of stations costing about 160/. each, making 
a total of 2400/., and besides these, large dépdts were 
erected at each end of the line, and several extra 
sidings had to be put in for interested owners, all of 
which added to the first expense of the line. The 
amount could have been reduced to under 2000/. per 
mile if these extras had been excluded. 

This price, it should be noted, does not include cost of 
land, as it was given to the vompany by the depart- 
ment benefiting by the construction of the line, and 
a certain amount of the work on the actual roads, &c., 
was also done by the department. 


TabLe I.—Receipts and Expenses per Train-Mile. 


Receipte. Expenses. 
1893 le, 94d. Is. 44d. 
1895 2s, 1d. ls. 4d. 


In 1893 the line was not worked throughout its 
entire length, but the annexed Tables give particulars 
as to receipts and expenditure from July, 1893, to 
November 30, 1894, when it was taken over by 
another company. 


The greatest number of passengers carried in one 


month was in August, when the number reached 61,405, 








or an average of nearly 2000 per day. The profit in 
1894 amounted to nearly 74 per cent. on the capital of 
the company. These figures, taken in conjunction with 
the dividend paid by the Belgian light railways, seem 

TasLe II,—Receipts and Expenses. 


Number of 














Total Working 
roe ——" Receipts. | Expenses. Surplus 
a sigan & 0 4) £2. 2 2) 2. % 2 
1893 215.233 6754 0 0 5189 4 0 156416 0 
1894 256,664 8288 0 0 | 5302 0 0 2986 0 0 
1895 =e §930 0 0 5721 0 0 3209 0 0 


to indicate that if light railways were constructed in 
suitable localities and worked on a proper system in 
this country, they would not only not be a charge upon 
the rates, but should be a good investment for the 
district through which they run. 





INDUSTRIAL NOTES. 

THE present session of Parliament will attain renown 
for its labours, if it goes on at the rate of the first 
Wednesday sitting for ‘‘ private members’” Bills. 
Three had passed their second reading ere half-past 
five o’clock. One of these is important from an 
industrial point of view; it was the Conciliation and 
Arbitration Bill of the London Chamber of Commerce, 
a Bill generally supported by the labour delegates to 
the Chamber of Commerce Board of Conciliation and 
Arbitration. That Bill was opposed during the last 
Parliament, so that no progress could be made there- 
with. The Bill is now to be relegated to the Grand 
Committee on Trade, together with the Government 
Bill with the same object. The only disagreement 
expressed on the second readiug of the Bill was as 
to its ‘compulsory clauses.” But these are less com- 
pulsory than the clauses in the Bill of the late Govern- 
ment. The compulsory clauses do not come into play 
until the matters in dispute have passed the stage of con- 
ciliation, into that of arbitration. In this latter stage 
power is given to order the production of books and 
documents, and to call witnesses and administer oaths, 
The latter, of course, brings into play the enactments 
relating to false oaths and to perjury. If the power 
to administer an oath is given, punishment for perjury 
must follow, or the oath is of no effect. It will be 
advisable for the Grand Committee to so divide the Bill 
that the clauses relating to conciliation shall be separate 
and distinct from those relating to arbitration. It is 
most desirable that all the old Acts should be repealed, 
and their provisions, so far as they are of any value, 
incorporated in the new Act. If this be not done, we 
shall have complications and litigation, for some pro- 
visions of the older Acts are stringent if once applied. 
In point of fact, they never have been applied. There 
has been no case under them from first to last, from 
1824 to 1896. 

The Miners’ Eight-Hours Bill has been issued, Its 
principal clauses are: ‘* A person shall not, in any one 
day of 24 hours, be employed underground in any mine 
for a period exceeding eight hours from the time of his 
leaving the surface of the ground to the time of his 
ascent thereto, except in cases of breakageof machinery, 
explosions of firedamp, or any accident causing the 
entire stoppage of the working of the mine. Any em- 
ployer, or agent of any employer, employing or per- 
mitting to be employed any person other than the 
officials of the mine, as defined in the Coal Mines 
Regulation Act, 1887, in contravention of this enact- 
ment, shall be liable to a penalty not exceeding 40s. 
for each offence, to be recovered in the same manner in 
which any penalty under the Acts relative to factories 
and workshops is recoverable.” The accessory is to be 
punished, but the real offender—the man who works 
contrary to the provisions of the Act—is to go scot- 
free. The impolicy of such a distinction is obvious, 
but Parliament is not likely to assent to it. Indeed, 
the mere fact of the distinction being retained throws 
some doubt upon the ona sides of the Bill, for it opens 
the door to connivance. 

The Home Secretary has received two deputations 
on the subject, one from the National Federation of 
Miners, the other from a section of the South Wales 
miners, The former were, of course, in favour of the 
Bill, with here and there discrepancies in the mode 
of advocacy and support. The latter deputation wished 
to substitute eight hours, not from bank to bank, but 
from a point in the mine itself. It was contended 
that the Bill would reduce the working hours from 94 
to 74, and consequently much reduce the wages. The 
Home Secretary gave the supporters of the Bill but 
cold comfort. There were strong divisions on the Bill : 
Durham and Northumberland were opposed to it ; 
now South Wales had sent a deputation opposed to it. 
The Government must decline to make it a Ministerial 
question. They would leave all members to do as 
they liked. 





The eighty-sixth annual report of the Ironfounders’ 
Society has been issued withcommendable promptitude, 





having appeared within the first seven weeks of the 
new year. In submitting the report, the council state 
that there is a distinct improvement in trade, and that 
the society starts under more favourable conditions in 
1896 than has been the case for some years past. In 
proof of this, attention is called to the question of the 
unemployed. A year ago there were 2235 members on 
donation, or 15 per cent. of the whole. The year closed 
with only 1001, or under 7 per cent., out of work, and 
this, too, with the disputes at Belfast and on the Clyde 
to contend with. The most gratifying thing is that 
there is every indication of the improvement con- 
tinuing. As regards membership, the number is 
about the same as last year, 15,176. The cash 
balance has increased by 8576/. 103. 11d.; the total 
income for the year was 62,501/. 6s. 5d. The in- 
crease was mainly in the regular contributions, for 
there was a decrease in the entrance fees and in 
bank interest. The more interesting part is the ex- 
penditure. Every portion of the outlay was com- 
mendable. Unemployed benefit in the year cost 
25,750/. 3s. 3d.; sick benefit cost 79397. 8s. 4d.; 
funerals cost 2810/, ; superannuation cost 11,483. 83. 6d. ; 
accident benefit cost 445/. 13s.; and benevolent grants 
251. Disputes only cost 1451/. 13s. 6d., including 
Belfast up to January 1, 1896. Such a record speaks 
well for this, one of the oldest of English trade unions, 
with a continuous record of 86 years. The number of 
unemployed stood at 1839 in January, 1895, and fell 
gradually month by month until November, when the 
total was 804—the lowest since August, 1891. Then 
there was an increase, wholly owing to the Belfast 
strike and to the subsequent lockout on the Clyde. 
But even with those adverse circumstances the increase 
in December was only 45, so that the year closed with 
849 on donation benefit, and some others out of benefit, 
and 175 on dispute benefit in the localities above 
named. These figures are very encouraging. 

There was an increased expenditure on sick benefit, 
but there is a supposition that some of the increase 
was due to other causes than an increase of sickness 
rightly described—not fraudulently, but by reverting 
to sick benefit after the period of special relief had 
expired. Funeral benefit increased ; but the average 
age at death was high—55 years 9 months and 6 days 
for members, and 51] years and 5 months for the wives 
of members. These are very high averages for a 
laborious trade, and they show that the conditions 
are better for the workers, and better for the workera’ 
homes, Accident benefit has decreased since the Em- 
ployers’ Liability Act, 1880; there is greater safety 
for the workers in all trades. The cost of superannua- 
tion increased naturally, as the older members claim 
on the fund, but the average cost is only about 34d. 
per member per week, for a payment of 7s. 6d. per 
week. In the year 1895 there were 71 deaths of super- 
annuated members, but there were 99 new claimants, 
so that the total is larger than ever. Extra provision 
for these claims is hinted at, as the growth of claims 
is continuous. The cost of strikes compares very 
favourably with 1894. In that year the total cost was 
11,700/. 3s. 4d. ; in 1895 only 1451, 13s. 6d. The 
Belfast dispute cost 1200/. 1ls., besides other costs ; 
but a special vote was also made to Belfast, and to 
Cardiff during the lockout there. The total cost of 
working expenses was 4020/. 8s. lld., or 14d. per 
member per week, for all salaries, central office and 
branches, printing, stationery, postages, delegations, 
law, &c. ‘The balance in hand was 96,3521. 13s. 5d., 
or ll. 14s. 73d. per member. The total expenditure 
on benefits for the last 65 years has been as follows : 


s © d, 
Donation benefit to unem- 
ployed members Ss 858,121 17 04 
Sick benefit aos 256,735 14 3 
Superanuation allowance be 169,348 9 4% 
Funeral benefit—members and 
their wives... be cs 77,568 18 44 
Accident benefit—total or par- 
tial disablement tes 39,265 18 7 
Benevolent grants to distressed 
members, Xe. ... os — 5,622 19 8 
Emigration benefit—now dis- 
continu wes ts 4,712 3 0% 
Total of provident benefits 1,411,876 0 4 
»»  8trike or dispute pay 46,527 8 2% 
»» Working expenses 167,219 6 8 


Grand total for 65 years 1,625,122 15 2 


The above is a grand record of self-help for one body 
of workers. 








The improvement in the engineering trades through- 
out Lancashire is fully maintained, and the prospects 
are brighter than ever. New work is coming forward 
freely in nearly all departments, and there are general 
indications of steadily increasing activity in all 
branches in the near future. The two great branches 
which were most behind, and in which, therefore, the 
improvement recently has been the most noticeable, are 
the locomotive builders and the boilermakers, both of 
which have been booking a fairly large weight of new 
work, 
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In the Wolverhampton district there is no falling 
off in the improvement recently manifested ; indeed, 
the iron trades seem to have brighter prospects than 
ever. Best boiler plates are in demand at the higher 
rates, and some fairly good orders have been booked 
for stamping sheets. Nearly all branches of the steel 
trade continue active. All the constructive branches 
continue to be well employed—girder and bridge con- 
structors, gasholder erectors, and tank-makers. The 
engineering branches continue to improve, as also do 
the ironfounders and boilermakers. 

In the Birmingham district prices have been mode- 
rately well upheld as a rule, but there has been no 
further advance. A slightly easier tone was manifest 
some daysago. There are complaints of Belgian and 
German competition in the steel trade, material being 
delivered under Staffordshire prices. All the engi- 
neering branches and cognate industries are fairly 
busy, the improvement being general, gradual, and 
continuous. In some of the local branches of trade 
there has been greater activity than for a long time 
past, and there is every indication of its continuance 
for some time to come, 





The shipwrights on the north-east coast, extending 
to the yards of the Tyne, the Tees, the Wear, and 
the Hartlepools, have made an application for an 
advance of 12 per cent. in their wages, their request 
being based upon the increased demand for ship- 
wrights in the shipbuilding trade generally, and espe- 
cially in connection with Government work. Nego- 
tiations have been going on between the representatives 
of the shipbuilders and of the Shipwrights’ Union in re- 
ference thereto. It is reported that the employers have 
submitted some proposals which will be laid before the 
executive of the Shipwrights’ Society. The total 
number of men affected by the application for an 
advance is between 2000 and 3000; but if a dispute 
should arise, ending in a strike, a very large number 
of workers would be involved, as it would affect 
nearly the whole of the shipbuilding trades in this ex- 
tended district. Probably also other trades may 
become involved in the dispute. 





A deputation of workmen employed at the large 
tinplate works at Morriston, South Wales, met Mr. 
W. Williams, M.P., one of the largest proprietors, 
and offered that on condition of the Forest and Wor- 
cester Works being re-started, they would accept 10 
per cent, reduction on the standard rates of wages. 
Mr. Williams suggested 15 per cent. reduction, 
which he advised them to consider. He spoke of the 
gloomy prospects of the tinplate trade, and advised 
the men to seek some other methods of employment. 
Already two-thirds of the works are idle, and the 
prospects seem to be cheerless as to any revival. 
Perhaps concessions may still save the trade. 





The Belfast engineers have issued a manifesto in 

which they strongly condemn the executive council’s 
action in terminating the recent strike. They say it 
was unprecedented and unconstitutional. It concludes 
thus: ‘A struggle so momentous and so earnestly 
supported ended in craven surrender, inglorious and 
disastrous, owing to the sudden panic which seized 
the central council, and caused a blind, frenzied stam- 
pede from a field which might have been a victory and 
crecit to us all.” The manifesto has fortunately been 
anticipated by the frank statement of the whole case 
in the report of the Amalgamated Society for this 
month. In that report it is shown that the Belfast men 
vacillated when not only Belfast, but the Clyde, was at 
stake. The action of the Engineers’ council was not 
‘“anprecedented,” for similar action has been taken 
before, in William Allan’s days. As to its being un- 
constitutional, the rules answer this point absolutely. 
_ The law as to picketing has been again laid down, 
in a case connected with the leather trades. Messrs. 
Lyon and Son sought for an injunction to restrain the 
Amalgamated Society of Leather Workers from persis- 
tently picketing their premises. Mr. Justice North 
held that the men had been guilty of endeavouring to 
destroy the rights of the plaintiffs by a malicious act, 
namely, preventing persons from entering into con- 
tracts with their firm. Under these circumstances he 
granted the injunction asked for. Counsel on behalf 
of the defendants asked that there should be a short 
stay of proceedings to enable his clients to decide as 
toan appeal. Mr. Justice North refused the applica- 
tion. The law is pretty clear as to preventing persons 
entering into contracts, and care ought to be taken 
not to violate it. Litigation is costly, and the point 
is too clear to require it. 

Preparations are being pushed forward for the forth- 
coming International Congress of Socialists and Trade 
Unionists. Five committees have been appointed to look 
after the delegates and prepare the work of the con- 
gress. The nature of the work of these committees is 
indicated by the terms applied to each, such as: Hotel 
and reception, entertainment, agenda, Sunday demon- 
stration, printing, and organisation. Each committee 





is to consist of 12 members, apart from the central 
organising committee, and they will be elected by a 
delegate meeting, or meetings. The intention is, if 
possible, to make the congress a grand success. Some 
of the trades rather hesitate about electing delegates, 
but many have done so, 

The usual yearly delegate meetings for the May-Day 
demonstrations have commenced. A provincial execu- 
tive with two secretaries has been appointed, subject 
to subsequent approval by the delegates. Only three 
trade unions are represented on the executive, only 
one of which is from the older trade unions. There 
is a fixed determination this time to secure the 
expenses. Each delegate or society has to subscribe 
5s., to be paid before the end of March. Resolutions 
are to be framed, and a manifesto is to be issued. It 
is intended to make the next demonstration a great 
success if possible. 

Mr. George Shipton, for 25 years secretary of the 
London Trades Council, retires from that post in April, 
at the next annual meeting. His salary is 150/.a year. 
The first secretary had nothing ; the second 6/. a year. 
Then Mr, Shipton began with 30/. Now it is 150/. 





The great strike of German tailors in Berlin has 
developed the same features as we have so often had 
to deplore in this country. The leaders entered into 
a friendly arrangement with the employers to end the 
strike upon certain terms. At the great gatherings, at 
which it is said 15,000 were present, the terms were 
disapproved, the leaders were accused of treachery, 
and it was resolved to continue the strike. At all the 
meetings held the conduct of the leaders was con- 
demned, after stormy discussions. Human nature 
seems to be much the same everywhere: if an agree- 
ment be concluded which does not concede all that is 
wanted, there must be treachery. 





At the South Shields Police-court 392 miners from 
Baldon Colliery were summoned on Tuesday for 
absenting themselves from work without leave. A dis- 
pute had existed at the colliery for some time past, 
and a large number of the men left their employment 
without the usual notices. In the end 250 agreed to 
pay a fine of 5s. each and costs, the other summonses 
being thereupon withdrawn. Here fines to the extent 
of nearly 63/., besides costs, might have been avoided 
by reflection. 





A rather awkward dispute has arisen at the Kive- 
ton Collieries, near Sheffield, between two sets of 
workers at the company’s collieries. The company 
owns two pits, one in Derbyshire, the other in York- 
shire. The men belong to different unions, but hitherto 
have workedin concert. When it was decided to close 
the Derbyshire colliery because it did not pay, the men 
at the other colliery gave in their notices, out of sym- 
pathy, and partly on account of some grievances of 
their own. The notices expired last week, and, as no 
terms could be arranged with the Yorkshiremen, the 
company withdrew the notices at the Derbyshire 
pit, and the men, on the advice of their officials, went 
to work. The Yorkshiremen dissented from this 
mode of procedure, and went in procession to the 
Derbyshire pit, some 500 strong, as a demonstration. 
The Derbyshire men had to be escorted to work by the 
police amid a scene of confusion and excitement. 
There was no disturbance, but there was a bitter feel- 
ing manifested. The officers have engaged to try and 
reconcile the differences. Some 800 men are idle at 
the Yorkshire pit, while those at the Derbyshire pit 
returned to work. 

The strike at the Plymouth Collieries was wholly at 
variance with the views of their leaders in South 
Wales. The men struck on their own initiative, in 
spite of remonstrances. The sliding scale committee 
undertook to look into the grievances complained of, 
and to see what could be done to remedy them. But 
the men were bluntly in favour of a strike, and the 
notices were therefore given in, and a strike was 
resorted to. After all, the sliding scale committee 
had to undertake the negotiations—only after the 
event. 





CATALOGUES.—We have received from Messrs. Mar- 
shall, Sons, and Co., Limited, of Gainsborough, a copy of 
their new illustrated catalogue of steam engines, boilers, 
and machinery. The engines described and illustrated 
comprise the fixed, semi-portable, and portable types. 
Dr. Proell’s expansion gear is made and fitted by this 
firm to their high-class horizontal engines, and is fully 
described in the catalogue. The boilers illustrated are of 
the usual horizontal and locomotive types, in addition to 
which a variety of small vertical boilers are also described. 
—Messrs. Smith and Grace, of Thrapston, have sent us 
a copy of their new catalogue of shafting, pulleys, and 
other millwrights’ accessories. The catalogue contains 
illustrations of a very large variety of these, and is very 
fully priced.—The catalogue of wood-working machinery 
just issued by Messrs. George Richards and Co., of 
Broadheath, near Manchester, is of a very convenient 
size, and excellently printed. It contains fully-illustrated 
descriptions of the different types of wood-working ma- 
chines made by the firm. The letterpress, it should be 
added, is unusually complete, 





CALCULATION OF HORSE-POWER FOR 
MARINE PROPULSION.* - 
By Lieut.-Colonel THomas ENGLISH. 


THE author desires to call attention to a method of 
calculating, from the results of a single sea trial of one 
ship, the horse-power necessary to propel another ship, of 
the same type, at any required speed. By this method it 
becomes practicable, with the ordinary appliances of a 
shipyard, to approximate closely to results which could 
otherwise be obtained only by the use of the refined appa- 
ratus of a model tank, 

It is generally agreed that the most accurate method at 
present known of estimating the resistance of a ship at 
any particular speed is that worked out by the late Mr. 
William Froude, which consists in separating the part of 
the resistance due to skin friction from the part due to 
wave and eddy making. The skin friction varies with 
the length, area, and nature of the wetted surface, and 
with a power of the speed less than the square, in such a 
way that it can ba readily tabulated, whilst it is inde- 
pendent of the displacement. The residuary resistance 
caused by wave and eddy making cannot be so dealt 
with, and at present can be satisfactorily ascertained only 
by trial, either of an actual ship at sea, or of a model ina 
tank. When this is done, the residuary resistance ab one 
other corresponding speed can be calculated for any ship 
or model of the same shape, but of different displacement, 
according to Froude’s law of comparison. This law is 
equivalent to the statement that, if the speeds of a model 
and of the ship which it represents are made proportional 
to the sixth roots of their respective displacements, the 
residuary resistances at these corresponding speeds will 
be proportional to the displacements, 

Principle.—The method about to be described is based 
upon the self-evident proposition that ib will always be 
possible to make two models on such scales that, accord- 
ing to Froude’s law, the same absolute speed will for one of 
the models correspond with that of a ship which has been 
tried at sea, and for the other with that desired for a pro- 
posed ship. The actual resistance of the model of the ship 
already tried at sea can be calculated by Froude’s method ; 
and if the ratio of the total resistances of the two models 
at the same speed is found by trial, the actual resistance 
of the second model will be known. From this, also by 
Froude’s method, the resistance of the proposed ship at 
the desired speed can be calculated. The details of the 
calculation are as follow: If the total resistance of a 
ship of displacement D, at any speed V, be ascertained 
by trial, and it is desired to find the total resistance of a 
ship, on either the same or different lines, of displace- 
ment D, ata speed V2; let models of the two ships be 
made, of displacements d, and d, such that 


d, 2 D, Gs 
ad, D, \V,J’ 


and let the following be corresponding quantities for the 
ships and models : 


Wave Skin Displace- 


Resistance. Resistance, ment. Speed 
1 8; D, Vi 
Ws 8, D, av 
1 
Ww 8, q; V; , . 
Uo $_ dy x Ds G “=a: Vi (i)! 
Di VV D, 


Also let n be the ratio of the total resistances of the 
models at the same specd V, (3) 8 
i 


Then 
u= Ww, x qy 
D, 
Uo + % = n(w, + 8;) 
w, =n W, x os NS, — &% 
a 
We = WW x D, 


2 d; D, (sy) 

D, \V2 
_ (Vs)! Diino) 
= (Z) x {nW, ao d, (n 8 $2) j 


and the total resistance of the ship of displacement D, at 
the speed V2 will be 


Va\o.. D _ 1 
& + (7) x {a Wi +7 (n s — %)j 


from which the required horse-power can be obtained. 
The values of S;, Se, 8), 8 must be calculated from 
Tables of skin resistance. The value of W; must be de- 
duced from the-indicated horse-power required to propel 
the vessel D, at the speed Vj, using an appropriate co- 


efficient for the ratio _‘brust horse-power 
indicated gre va 
The value of n is obtained by attaching the models to 


the two arms of a horizontal lever, and towing from the 


fulcrum at a speed V, x (3) ; the relative lengths of 
1 
the lever arms being adjusted by trial, until the models 
tow steadily abreast. As this value of n can be obtained 
without knowing the actual resistance of each model, the 
delicate dynamometrical fe which forms one of 
the chief features of a model tank may be dispensed with, 
and the final result is arrived at by simple meang. 
Apparatus.—In the diagrams on the next page, Figs. 3 


* Paper read before the Institution of Mechanical En- 
gineers, 
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and 4 show an apparatus which has been found to 
answer well for this purpose. It consists of a small electro- 
motor, furnished with a resistance coil, and running at 
from 900 to 1000 revolutions per minute. At this speed 
the motor is adjusted to give off about one-sixth of a 
brake horse-power, or a pull of about 8.41b. through 631 ft. 
per minute on an endless piano wire, No. 18 music-wire 
gauge, or 0.036 in. thick, stretched over two pulleys 
118 in. in diameter on horizontal axes about 350 ft. apart. 
One of these pulleys is connected with the motor shaft by 
belting on a pair of driving pulleys; and the other is 
arranged to stretch the wire by means of a weight, until 
the sag does not exceed 3 in. or 4 in, The pulleys are 
supported by staging, so that the wire between them is 
suspended horizontally over the surface of any convenient 
sheet of water, such asa partially filled dry dock, not less 
than 5 ft. or 6 ft. deep, as shown in Figs, 1 and 2, 

The towing frame is composed of steel bicycle tube, and 
consists of two similar and parallel levers, each 60 in. 
between centres, pivoted at their ends to the decks of the 
models, so that the latter will always be parallel to each 
other. The levers are graduated into 1000 divisions of 
nearly ,', in. each, and are attached by short collars, which 
can be clamped at any required graduation, to pivots at 
the ends of a bar, which is of the same length—4 ft.—as 
the distance between the pivots on the deck of each model. 
This bar carries a vertical spindle, to which the lower 
wire is connected by a ring that can travel up and down 
the spindle, and thus allow for the sag of the wire. 
Vertical slotted guides embrace the wire at both ends of 
the bar, and thus keep the bar, and therefore the models, 
in a straight course. The details of the towing frame are 
shown in Figs. 5 and 6, 

The models, the larger of which is about 10 ft. long, are 
made of yellow pine, of ordinary shipyard workmanship, 
and are ballasted with lead to the required draught and 
trim ; they are well painted, rubbed down, and varnished. 
Loose diagonal cords connecting the models serve as 
stops to prevent them from coming close together when one 
lags behind the other. The levers are always clamped 
at the same graduation on each; and this is varied by 
trial, until the models tow abreast at the required speed. 
It is found that a variation of 4 in. or 0.002 of the total 
length of the lever produces a sensible effecb upon the 
result ; and that the requisite speed can readily be ob- 
tained within limits of + 0.02 knot per hour. The models 
are brought to rest by disconnecting the motor switch and 
applying a brake, and after a run are towed astern to the 
—- platform by crossing the belt on the driving 
pulleys. 

Example.—The following example will show the appli- 
cation of this method to determine the horse-power re- 


Thrust horse-power= $4,000 x 6080 x 80 





may afterwards be used as a standard for obtaining by 





33,000 x 60 the apparatus described the comparative resistance of 
= 3132 H.P. a model made to the scale (*! ) of any proposed 
Indicated horse-power required = ae = 5220H.P. | ship whose speed is desired to be Ve. 
; Then 
So long as the ratio — thrust horse-power emains the wn V.\¢ 
indicated horse-power 2= Uy Xx : 
same for both ships, its assumed value may be varied V.\6 % 
between wide limits. Variation in the speed of towing, _ *) { n(w, + 8%) — 8 \ 
or in the condition of the surfaces, provided they are the "1 
Fig./. 
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quired for a torpedo destroyer of 300 tons displacement 
and 30 knots speed, on the lines of H.M.SS. Janus and | 
Lightning, built by Palmer’s Company, Jarrow, of 247 | 
tons displacement and 27.85 knots speed on trial. | 


The linear dimensions will be increased as = or 
); 
as ay or as — The corresponding speed 
ati 


V; ( “3 )’ of a model of the Janus on «th scale will be 
27.85 
/20 


The scale of a model of the proposed ship, for which 6.23 
knots is the corresponding speed to 30 knots for the full- 
6.23 


sized ship, is 
2 1 
( 30 ie 23.21" 


The wetted surface of the Janus is 3796 square feet. | 
The wetted surface of proposed ship is 3796 x 1.0672 = | 

4321 square feet. 
1 


The wetted surface oft scale model is 3796 x 0 


= 6.23 knots. 





9.49 square feet. 
The wetted surface of 
1 
23.21" 
Hence from Tables of skin resistance, 


ssi scale model is 4321 x 


= 8.02 square feet. 


S, = 0.0094 x 3796 x 27.8518 = 15,720 Ib. 

Sz = 0.0094 x 4321 x 30.0013 = 29.500 ,, 

8, = 0.01124 x 9.49 x 6.23185 = 315 ,, 

f) = 0.01124 x 8.02 x 623'-8 = 2 66 ,, 
Indicated horse-power of Janus at 27.8 knots = 3840. 
os a Lightning at 27.9 ,, = 3990. 
Mean indicated horse-power at 27.85 ,, = 3915. 


If the coefficient thrust horse-power _ . taken as 0.6, the 
indicated horse- power 
mean thrust horse-power = 2349, 
Hence W, + 8, =2349_* 83.000 x 60 
27.85 x 6080 
W, = 27,467 -- 15,720 = 11,747 lb. 
It is found on trial that the ratio of the total resistances 
of the models is 


= 27,467 lb. 


n =™2 + #2 9,811, 
Ww + 8 


Hence the total resistance of the proposed ship 
‘ LVN dD, 
> S.=S8, + = ? t 8; — 89 
W. + . (\) x i nW, 7 (n 8; — 89) \ 
20,500 + 1.077" x { 0.811 x 11,747+ 
8000 (0.811 x 3.15 - 2.66) } 





34,000 Ib, 
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same for both models or for both ships, may also take 
place without materially affecting the result. 

In Fig. 7 the method of calculation is shown in the 
form of a diagram, in which abscissz2 represent speeds 
in knots, ordinates measured downwards from the zero 
line represent skin resistances in pounds, and ordinates 
measured upwards represent wave resistances in pounds. 
The points indicated in the curves for the Janus repre- 
sent the results of a series of speed trials at approximately 
the same displacement, The curves of resistances of 
models show the results when the speed varies with the 
sixth root of the displacement, whilst the same lines are 
retained throughout. If the diagram were carried back 
far enough to show the actual speed of 6.23 knots, at 
which the models were towed, the ordinates representing 
their resistances would not be distinguishable on any 
reasonable scale; but the ordinates at any point within 
the limits of the diagram will equally represent the 
resistances of an assumed pair of models, in in 
displacement as the sixth power of the speed. 

If by means of a tank experiment the total resistance 
w, + 8), Of a floating body of any convenient shape and 
size, towed at a speed 7, be ascertained, this resistance 
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and the total resistance of the proposed ship will be 
S, + (; { n(w, + 81) — 82 \. 
v 


1 shes 
It is obvious, however, that the calculation of indi- 
cated horse-power from this result is much more 
dependent upon the accurate estimation of the ratio 
__ thrust horse-power -, and of the speed v, and the 
indicated horse-power 
condition of the surfaces, than it is in the method first 
described. 





FLoatine GRAIN Exevators.—A Bill has been intro- 
duced in the New York State Legislature at Albany to 
provide for the appropriation of 70,000 dols. for the 
purchase of six floating grain elevators, four to be placed 
at New York and two at Buffalo, and all to be worked 
by steam. ach elevator is to have a capacity of 
10,000 bushels per hour. By means of these elevators, it 
is calculated that the cost of transferring grain from lake 
vessels to canal boats at Buffalo, and from canal boats to 
ocean steamers at New York, will be reduced to about 
one-fifth of the present rate. 
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THE PROPORTIONS OF HIGH-SPEED 
ENGINES.* 
By Joun H. Barr. 


Tue author premised that mathematical formule were 
not in favour among engine builders for proportioning the 

arts, and suggested it might be possible to justify a 
imited use of them. He stated the data for examination 
of high-speed engine proportions were obtained from 
leading builders, in response to application. Some 75, 
ranging from 25 to 225 rated horse-power, were investi- 
gated, classified, and arranged for comparison. 

The following notation is used throughout this paper : 

D = diameter of piston; A = area of piston; L 
length of stroke; S = steam pressure, taken at 100 lb. 
per square inch above exhaust, as a standard pressure ; 
H.-P. = rated horse-power ; N = revolutions per minute ; 
C= aconstant. All dimensions in inches, unless stated 
to the contrary. Other notation is explained as used. 








12 


nw 
~ 
i) 


10 
Fic. 2. 


The general method employed in deriving the various 
expressions may be illustrated by reference to that used 
for the diameter of the crankshaft at the main bearings. 

Crankshaft.—d = diameter of shaft. The formula for 
the diameter of a shaft which is subjected to torsion is 

a@=C /H.-P. +N; 
if the moment of torsion is constant. Crankshafts are 
subject to variable combined bending and twisting 
moments ; but these moments, when their magnitude and 
variation are known, can be reduced to an equivalent 
twisting moment; hence an expression of the above form 
applies to the case in hand, if the ratios between bending 
to twisting moments and between maximum and mean 
moments are constant. In the engines examined, there 
isa general agreement as to these ratios. In the centre 
crank engines, the ratio of crank throw to distance be- 
tween bearings and the ratio of maximum to mean 
moments are approximately the same. 

From the data at hand, points were plotted on cross- 








* Abstract of paper read before the American Society 
of Mechanical Engineers, New York Meeting. 





section paper with given values of d as ordinates, and the 
corresponding values of ¥ H.-P. = N asabscissx. Points 
located in this way are indicated by small circles in Fig. 1, 
and if two points, derived from different engines, coincide, 
a double circle is used. All points obtained from the 
engines of one maker are connected by a conventional line. 
The broken appearance of some of the lines representing 
the dimensions of a single builder, may be accounted for, in 
part, by the use of common fractions of an inch and by 
the frequent practice of using the same frame, crankshaft, 
&c., with different cylinders. 

The heavy full line is drawn to represent the average 
of the observations, and lines are also drawn to embrace 
the extreme points. From the equations of these lines 
formule are derived which represent the average and ex- 
tremes of practice, as shown by the engines examined. 
The three formulz thus obtained differ only in the values 
of the constants, 

The constants found as above give: 





d = 7.66 V H.-P. = N for the mean, 

= 8.76 VH.-P. + N 
=5.98VH.-P.+N ,, minimum. 

For example: If an engine develops 100 horse-power 


at 250 revolutions per minute, the first of these formule 
gives 
d = 7.56 100 + 250 = 7.56 ¥.4 = 7.56 x .737 = 5.57 in. 
or say 5} in. : . 
he other formule would give 6.46 in. and 4.41 in., 
respectively. Or the range of sizes is about from 44 in. 
to 64 in. for such an engine as that assumed for the illus- 
tration. 

Piston-Rod.—The expression derived for the diameter 
of piston-rods is based upon the Euler formula for a long 
strut: P=cEI + /?, in which P is the load, E the 
modulus of elasticity, I the moment of inertia of the 
section, and / the length of the strut. P equals steam- 
pressure times the area of the piston ; hence it is propor- 
tional to the square of the piston diameter (D2), for any 


» maximum, 


I= ,, 74‘ for circular section of diameter d ; J is taken 
equal to the length of the stroke, L ; for the unsupported 
length of rod is nob much in excess of the stroke, and 
would bear nearly a constant ratio to the stroke in the 
different engines of this class, Collecting the constants, 
steam pressure, E, , 7, &c., in one constant C, and solv- 
ing for d, the following expression is obtained : 

@=CVD?L2 =CVDL. 
Using values of d given by the data as ordinates, and the 
corresponding values of the radical “DL as abscisse, 
oints are located asin Fig. 2. The equation of the mean 
ine gives .145 as the value of C, while the extreme lines 
give .119 and .177 as the minimum and maximum values, 
respectively. 
Connecting-Rods are first treated as long struts, then 


the allowance for flexure stresses due to inertia is 
examined, For resistance to buckling in the plane of 








given pressure, as 100 lb. per square inch. 


motion, the connecting-rod is treated as pin-connected or 








500 
Fia. 4, 


400 600 


round-ended ; for flexure in a plane at right angles to 
this, the strut is square-ended. Hence (neglecting in- 
ertia) the thickness or breadth (b) of a rod of rectangular 
mid-section should be one-half the height (h). The for- 
tmoula for breadth is 


b=C VDL, 


in which L’ is the length of the rod. 

The data examined give .0545 as the mean value of C, 
with .0433 and .0693 as the minimum and maximum 
values, 

The excess of 4 over 2b may be considered as a pro- 
vision for the stresses due to inertia. ‘To show this allow- 
ance points were plotted having corresponding values of b 
and h for the co-ordinates. This curve shows that h is 
from 2.18 to 4 times }, the mean value being 2.73 6. 

Main Journals.—The diameter of the crankshaft at the 
main journals has already been discussed. ’ 

The length of journal to prevent undue heating was 


examined upon the basis of the formula, / = C at - 


but the data are insufficient (with the varied proportions 
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of the different builders) to clearly locate the general 
direction and position of the mean line, 

For projected area of each main bearing the formula 
is: dL =CS’A=CA (taking a standard steam pres- 
sure). 

The examination gives values of C ranging from .367 to 
-739, the mean value being .489. 

If p is the pressure per square inch of prejected area, 

2pdl=SA; 
hence : 
2pdi_dl. yy. Ss. 
5S Cc zC 

With steam pressure of 1001]b. per square inch this 
gives about 100 lb. as the pressure per square inch of pro- 
jected area, using the mean value of C, while the mini- 
mum and maximum values of C give about 140 and 70 as 
the extreme values of p. 

Crankpin.—The length of crankpin / was investigated 


upon the basis of the formula / = C —s plotting / as 


ordinates and H.-P. as abscisee, As in the similar case 


for main bearings, the points located were very irregular. 
Fig. 3 shows the diagram obtained, and also the lines 
drawn for the mean, minimum, and the maximum prac- 


tice. The equations derived from these lines are respec- 
tively; 
> 
l= 338 (= =) + 22in, 
L 
1 =.192 (*) + 88 in., 
L 
and 


l= 417 (7°) + 3.92 in. 
L 


These expressions do not accord in form with the fun- 
damental formula, and it is evident that more data 
should be obtained before trying to establish formule for 
this case. The two extreme lines have been determined 
upon the proportions of only two makers, differing widely 
from the general practice, and should be changed unless 
substantiated by additional data. The lines indicating 
the general practice should be curves, instead of the 
straight lines shown in Fig. 3. The principal interest 
attaching to this diagram is in exhibiting the peculiarities 
of practice, as exemplified by the highest set of points, 
and as showing the necessity of much data in drawing 
conclusions. ‘The first of the above formule probably 
represents practice approximately within the limits 
examined, but it is not offered as satisfactory in all 
respects. 

The projected areas of the crankpins were found to be 
represented by the expressions : 


dl = .22 A for the mean. 
=.07A ,, minimum, 
= 44A maximum, 


” 
These values give pressures per square inch of projected 
area (for steam pressure of 100 lb. per square inch of 
piston), as about 450, 1400, and 225, mean, maximum, and 
minimum, respectively. 

Face of Piston.—As would be expected, a wide diver- 

ence was noted in the ratio of diameter to face of piston. 
The following formule were obtained ; 


Face = .437 D for the mean. 
= .300 D minimum, 
.650 D maximum, 


These formulie are, of course, purely empirical. 

Crosshead Pin.—Projected area of crosshead pin varies 
from .066 A to .346 A, the mean value, as observed, being 
about d/ = .105 A. 

The length of crosshead pin was found to vary from d 
to 2 d, the mean being / = 1.33 d. 

Flywheel.—The weight of rim W should be proportional 
to 22 (in which D; is diameter of wheel in inches) 
for engines on similar service, steam distribution, &c. A 
wide range of weights is to be looked for here, and this ex- 
pectation is justified by the examination. The expres- 
sions obtained are : 


” 





W = _ 833,000,000,000 ates for the mean. 
‘ H.-P. os 
341,000,000,000 sy) minimum, 
Db? N3 
2 780 HM: ae 
= 2,780,000,000,000 —---._,, maximum. 
Db? Ne 


As in the other cases, the general practice lies compa- 
ratively close to the mean, the extreme values of the 
constants covering the widest range observed, which is 
approached by but few of the engines examined. 

The linear velocity of rims of wheels was treated thus : 
The average velocity of each naker was found, then the 
mean of these averages was determined. This general 
mean is about 4200 ft. per minvte. 

Weight of Reciprocating Parts.—For engines having 
similar compression, smoothness of running (in passing 
the dead-points) indicates that the weight of reciprocat- 


A )2 : 
ing parts, W, should bo proportional to LN2 Taking the 


reciprocating parts as made up of the piston, piston-rod, 
crosshead, and one-half the connecting-rod, the diagram 
of Fig. 4 was obtained by plotting the weight of these 


parts as abscisse, and the corresponding values of - D? 


2 
as ordinates. By using the reciprocal of a for y, the 


ay = C, and the value of C is found to be 1,850,000; 
hence ; 
W = 1,850,000 D* , 
LN? 

Weight of Entire Engine per Horse-Power.—It is pro- 
bable that some of the engine weights, as furnished, are 
not very exact ; bus the data given show that the average 
weight of engine, W, among the engines examined, is 
W = 117 (H.-P. -7), or W = 117 (H.-P.) — 820 lb. 

In all cases involving the steam pressure, this has been 
taken at 100 lb. per square inch above exhaust pressure. 
The appendix gives the values of the constants (mean, 
minimum, and maximum) corrected for other usual steam 
pressures. 

In conclusion, it may be said that many features of the 
high-speed engine, other than those reported here, were 
investigated. This paper having for its object simply an 
explanation of the general method pursued, many of these 
are omitted. 





LAUNCHES AND TRIAL TRIPS. 
Messrs. Woop, SKINNER, AND Co., of Bill Quay-on- 
Tyne, launched on the 10th inst. a steel screw steamer 
named T. W. Stuart, built for Messrs. T. Thompson and 
Son, Quayside, Newcastle-on-Tyne. The vessel is intended 
for the coasting trade. The principal dimensions of the 
ship are as follow, viz.: Length, 123 ft. between per- 
ndiculars; beam, 21 ft. 3in.; depth moulded, 10 ft. 
he North-Eastern Marine Engineering Company’s, 
Limited, Works, South Dock, Sunderland, will fit on 
board a seb of compound engines, having cylinders 16 in. 
and 32 in. in diameter respectively, with a stroke of 22 in. 





Messrs. C. S. Swan and Hunter, Limited, Newcastle, 
launched on the 14th inst. a steel screw steamer named 
Leitrim, 380 ft. long by 48 ft. 6 in. extreme breadth by 
30 ft. 4 in. moulded depth, built on the spar deck grade. 
The fore and after cargo holds will be insulated for carry- 
ing frozen dead meat. 


Messrs. Irvine and Co, West Uartlepool, launched on 
the 15th inst. a stesl screw steamer named Lorlei, of about 
4100 tons deadweight carrying capacity, built to the order 
of Messrs. Trechmann Brothers, West Hartlepool. Her 
dimensions are 314 ft. by 44 ft. by 23 ft.3in. Engines 
of the triple-expansion type are being supplied by Messrs, 
Blair and Co., Limited, Stockton-on-Tees. 





Messrs, Edwards Brothers, North Shields, launched 
on the 15th inst. the screw fishing steamer Phoenix, 
whose dimensions are 90 ft. by 20 ft. by 11 ft. 74 in. 
moulded, built to the order of Messrs. John Mackrill and 
Sons, Grimsby, for their extensive fleet of trawlers. The 
engines are being constructed by the North - Eastern 
Marine Engineering Company, Limited, Sunderland. 





Messrs. William Hamilton and Co., Port Glasgow, 
launched on the 15th inst. a steel scraw steamer to carry 
4300 tons deadwe'ght for Messrz. Hugh Evans and Co., 
Liverpool, for their Eastern and general trade, and named 
Hillbrook. The following are the principal dimensions : 
Length, 310 ft. ; breadth, 42 ft. 6 in. ; depth moulded to 
main deck, 21 ft. 9in. The holds are fitted with shift- 
ing boards and feeders in the ’tween-decks for carrying 
grain in bulk. The machinery, which is being supplied 
by Messrs. D. Rowan and Son, of Glasgow, is on the 
triple - expansion system. ‘The cylinders are 224 in., 
37 in., and 61 in. in diameter by 42 in. stroke, the two 
boilers working at a pressure of 160 lb. 





Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
launched on the 15th inst. a steel screw steamer, built for 
the New Zealand Shipping Company, Limited, of London 
and intended for the carriage of frozen meat and general 
cargo between the United Kingdom and New Zealand. 
The fore part of the vessel is completely insulated, the 
insulation extending from the boiler-room bulkhead to 
the fore peak. The refrigerating machinery has been 
supplied by the Linde British Kefrigerating Company, 
Limited, of London. Her dimensions are 421 ft. by 
544 ft. by 32 ft., and she will carry about 8100 tons. She 
was named the Mataura. Her engines are on the triple- 
expansion principle, with Howden’s forced draught. 





The Selma, a turret-deck steamer, was launched from 
the yard of Messrs. William Doxford and Sons, Limited, 
of Sunderland, on the 15th inst., having been built to the 
order of Messrs. George Horsley and Son, Hartlepool. 
Her deadweight capacity is somewhat over 5600 tons. 
She has exceptionally large measurement capacity, and is 
built on the single-deck principle. 





The Bergens Mekaniske Vierksted, Bergen, Norway, 
launched on the 15th inst. a steel screw steamer of the 
following dimensions: Length over all, 226 ft. ; breadth 
moulded, 31 ft. 6in.; depth moulded, 15ft. 3in. The 
ship is built to the highest class in the Norwegian Veritas, 
and has raised quarter-deck, bridge, and topgallant 
forecastle, double bottom for water ballast in main and 
after holds and peak tank aft, steam steering gear, steam 
windlass, three steam winches, and donkey boiler. She 
is built especially for the Baltic wood trade. The engines 
are of the triple-compound type, with cylinders 153 in., 
25 in., and 42in. in diameter by 30 in. stroke. There 
is one steel boiler, constructed for a working pressure of 
1601b. per square inch. The speed isto beabout 9 knots. 
The ship was named Victoria, and is built to the order of 


“| Mr. William Hansen, of Bergen. The keel of a sister 


ship will immediately be laid in the vacated berth for 
the same owner. 





mean curve takes the form of the equilateral hyperbola, 


Messrs. Bartram and Sons, Sunderland, launched on 


the 15th inst. a screw steamer named Queen Cristina for 
Messrs. Thomas Dunlop and Sons, Glasgow. The vessel 
is of the spar-deck type, with a long bridge and top- 
gallant forecastle, and is of the following dimensions: 
Length, 344 ft. ; breadth, 45 ft. ; depth, 28ft. 9in. There 
are six steel bulkheads, and the double bottom, which is 
on the cellular principle, will contain an extra large quan- 
tity of water ballast. There are no hold beams, and the 
holds are practically clear of obstructions and suitable for 
general cargoes. The engines will be supplied by Messrs, 
Jobn Dickinson and Sons, Limited, the cylinders being 
24% in., 40 in., and 60 in. in diameter by 45 in. stoke. The 
boilers are of extra size, and will ba fitted with Howden’s 
system of forced draught, the working steam prassure 
being 160 Ib. 





The London and Glasgow Enginering and Iron Ship 
Building Company, Limited, Govan, launched on the 155h 
inst. the first of two large steel screw steamers building 
to the order of Messrs. McGregor, Gow, and Co., Lon- 
don, for their Glen Line of steamers, The vessel, named 
Glenlochy, is 400 ft. by 49 ft. by 31 ft. moulded, with a 
gross tonnage of about 4850 tons, and will havea dead- 
weight carrying capacity of 7000tons, og capacity of about 
8750 tons, and water ballast tanks in double bottom for 
about 840 tons. The vessel has seven water-tight bulkheads 
extending to the upper deck, having a water-tight door 
between decks in each to facilitate the transfer of cargo. 
To enable the vessel to load or discharge cargo speedily, 
the derricks are stepped on specially constructed columns 
so placed that cargo may be wrought from both sides of 
the ship simultaneously. There are ten large steam 
winches. The propelling machinery (being supplied by 
the builders) consists of one set of triple-expansion engines 
having pistons 29 in., 47 in., and 77 in. in diameter, all 
having a stroke of 54 in., and capable of working up to 
3500 horse-power. Steam is supplied by three single- 
ended boilers constructed for a working pressure of 170 lb. 
per equare inch, and fitted to work with Howden’s system 
of forced draught. 





Messrs. Alex. ——— and Sons, Linthouse, Glasgow, 
launched on the 17th inst. the largest steamer they have 
yet built, the London City, built for Sir Christopher 
Furness, of West Hartlepool and London. The general 
dimensions are: Length, 465 ft. ; breadth, 49 ft. ; depth, 
34 ft. 3 in. measured to upper deck, with a measurement 
carrying capacity of about 10,000 tons. The vessel has 
a shelter deck extending the full length of the ship, under 
which approved fittings are erected for about 700 head of 
cattle; whilst the upper bridge deck erections amidships 
are arranged for the accommodation of captain, officers, 
and engineers. There is also space in this bridge for over 
100 head of cattle or horses, of which the Furness Line 
carry a large number. The spaces under the bridge deck 
are fitted with Wylie’s patent slingable fittings. The upper 
deck is covered with cement. The machinery consists of 
a set of inverted direct-acting triple-expansion engines, 
having cylinders 32 in., 54 in., and &6 in. in diameter by 
54 in. stroke, supplied with steam by three double- 
ended boilers, working at a pressure of 180 lb. per square 
inch. The speed is to to be about 13 knots at sea. 





The s.s. Hai-Mun, built for the Douglas Steamship 
Company, Limited, Hong Kong, by Messrs. William 
Hamilton and Co., Port Glasgow, completed her speed 
trials on the 17th inst. She is for passenger traffic and 
tea carrying between Hong Kong, Swatow, Tainhui, and 
Formosa. The dimensions of the vessel are: Length, 
240 ft.; breadth, 35 ft. 6in.; and depth moulded, 19 ft. 
The vessel is fitted with triple-expansion engines by 
Messrs. Hutson and Son, Glasgow, with cylinders 22 in., 
35 in., and 55 in, in diameter respectively. The boilers 
will work at a pressure of 160 lb. The nominal horse- 
power is 200. The Hai-Mun has accommodation for 160 
first-class passengers and 600 native passengers between 
decks. The guaranteed speed of the Hai-Mun is 12} knots 
an hour. The average speed was 134 knots. Luncheon 
and dinner were served on board. After dinner Mr. 
William Hamilton proposed ‘‘ Success to the new vessel,” 
coupled with the name of Mr. William Adamson. Mr. 
Adameon suitably replied, and gave ‘‘The health of the 
builders,” to which Mr. Hamilton r@sponded. Both 
toasts were cordially pledged. 





The Algerine, sloop, built and engined at the Devon- 
port Dockyard, has completed her official trials in the 
Channel. Both the eight hours’ natural draught and the 
four hours’ forced draught trials were highly satisfactory, 
the registered speed in each case being exceeded. The 
engines were also allowed slightly to exceed the gua- 
ranteed indicated horse-power. The trials were carried 
out without once exceeding an inch of air pressure, 








whereas the Phcenix, a sister vessel, recorded an average 
air pressure of 1.14 in, during her eight hours’ trial (see 
page 136 ante). Itis considered probable that the Algerine 
will be selected to represent her type in carrying out a 
series of coal consumption trials. The following are the 


'mean results of her trials: Natural draught—steam, 





150 lb. ; vacuum, starboard, 27.6in. ; port 27.5 in. ; revo- 
lutions, starboard, 186.7; port, 197.7; indicated horse- 
power, starboard, 618; port, 588—total, 1206; air pres- 
sure, .38 in. ; speed, 12.7 knots. Forced draught—steam, 
150 Ib. ; vacuum, starboard, 27.1 in. ; port, 27.4 in. ; revo- 
lutions, starboard, 209.2; port, 197; indicated horee- 
power, starboard, 731; port, 759—total, 1490; air pres- 
sure, .8 in. ; speed, 13.1 knots. Both the Algerine and 
the Phcenix are intended for service on the China Station, 
where they will be employed as station gunboats, Efforts 
will be made to have them transferred to the Fleet Reserve 
and reported to the Admiralty as ready for commission- 
ing before the new Navy Estimates are presented to 
Parliament. 
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Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 
The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the accept of a yplet cification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


644. C. W. Pinkney, Smethwick, Staffordshire. 
Internal Combustion Engines. [5 Figs.) January 10, 
1895.—The object of this invention is to provide internal combus- 
tion engines with a starter of sufficient power to start the opera- 
tion of the engine against a load of about equal to half its full 
working power, and to prevent damage to the engine by the 
sudden application of the pressure usually required to start the 
engine from a state of rest against a moderate load. These 
improvements comprise the provision of a receiver or reservoir, 
into which a mixture of gas and air is stored at the requisite 
pressure. The proportion of gas and air should be such as will 
not constitute an explosive mixture until the charge passed from 
the receiver or reservoir to the combustion chamber has mixed 
with the air therein. The gas and air may be compressed in the 
receiver or reservoir by means of a pump. The ignition tube 
holder and the valve controlling the age thereto may be 
arranged as described in the Specification of Patent No. 7313 of 
1891, and the ignition valve may be operated by a lever and cam 
as therein described. But according to the present invention the 
end of the arm of the said lever which acts on the said valve, and 
also a guide bush (which is caused to act thereon by the return 
spring), are made hollow, or tubular, to allow a spindle to pass 
through to act on the stem, or spindle, of the ignition valve. At 
the outer end of the box of the ignition valve there is provided a 
supplementary lever, the one end of which is made hollow, and 
contains a stem with a head which is pressed outwards by a 
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spring to an extent controlled by a nut at the end of the stem. 
This head bears against the aforesaid spindle, which passes through 
the hollow bush and the end of the ignition valve lever, as aforesaid, 
to keep the ignition valve closed. The other arm of the supplemen- 
tary lever is arranged so that it can come in contact with a pro- 
jection, which can be on the cam which operates the ignition 
valve lever. The supplementary lever can be centred to a bracket 
from the ignition valve-box, and it is provided with a stop which 
limits the motion of the lever in one direction. The lever and 
bracket are also provided with holes into which a pin can be 
inserted to retain the lever in position for commencing starting, 
and for holding it out of position during the normal working of 
the engine. When the supplementary lever is fixed in the first 
position, the crank can be moved into its most advantageous posi- 
tion for starting, and the pin which fixes the supplementary naa 
can then be removed, and then the tail of the lever will rest on 
the aforesaid projection from the cam, or the like. When the 
engine moves forward the supplementary lever is released by the 
movement of the projection, and the lever will fall into such a 
— that it is inoperative, and can be retained in this position 

y the pin during the working of the engine. The mixture of gas 
and air from the receiver or reservoir is admitted to the combus- 
tion chamber for the starting charge by means of an arrangement 
of valves which can be opened for admitting the starting charge, 
and will be closed when the charge has entered the chamber. 
(Accepted Jan uary 8, 1896). 


4604. J. B. Furneaux and E. Butler, Gateshead- 
on-Tyne, Durham. Apparatus for Starting Hydro- 
carbon Motor Engines. [9 Figs.) March 4, 1895.—The 
valve case 1 is provided with a perforated liner or ceat 2, around 
which is a passage 3 which serves as communication between the 
Openings 4 in the seat 2 and a port 5 leading to the combustion 
f Within the seat 2 is fitted a 
having slots therein correspond 


chamber or cylinder of 5 
hollow plug é “dots are 





chamber, and is provided at its other or closed end witha stem 8, 
which projects through a cover fastened to the valve case. On 
this stem is secured one end of a coiled spring 10, the other end 
of which is held by a stop 11 arranged in a cap 12 that covers the 
spring and is fixed to the cover of the valve. Oa the stem 8 is 
also secured a lever 13 for the purpose of turning the plug 6 
gainst the resist of the spring 10 so as to cause the slots in 
the plug and seat respectively to coincide. The arrangement is 
such that when a charge of explosive mixture has been forced into 
the starting chamber and thence into the motor cylinder, and such 
charge has been ignited by an electric spark in the starting 
chamber at the end remote from the starting valve, part of 
the charge contained in the starting chamber will be forced 
through the openings in the plug 6 and its seat 2, and thence into 
the motor cylinder, and the pressure due to the combustion of the 
charge in the ee chamber will force the plug 2 endways 
against the action of its spring 10, and thereby release a catch 








that serves to hold the lever 13 in the open position, whereupon 
the spring 10 will act to turn the plug 6 quickly into a position in 
which it will close the opening 7 therethrough, and thus auto- 
matically close the communication between the starting chamber 
and engine cylinder. Fig. 1 represents an engine provided with 
starting apparatus according to this invention applied thereto. 
The starting chamber 19 is in the form of a long cylinder 
arranged within the base of the engine and formed with conical 
ends, one of which is provided with an igniting device 20 and is 
in communication through a pipe 21 with a combined hand — 
22 and inspirator 23, its other end being provided with a pipe 24 
connected tothe case 1 of the starting valve, which is attached 
direct to the engine cylinder 25. The communication between the 
pump and inspirator is controlled by a non-return valve 23*, so 
that the mixture of hydro-carbon vapour and air drawn through 
the inspirator on the upstroke of the pump piston will, on the 
downstroke of such piston, be forced into the starting chamber 19 
and engine cylinder. (Accepted January 8, 1896). 


GUNS AND EXPLOSIVES. 


4571. H. Imray, London. (La Compagnie Anonyme des 
Forges de Chatillon et Commentry, Paris.) Breech Mecha 
nism of Breechl Guns, [15 Figs.) March 4, 
1895.--The improved breech opening and closing mechanism for a 
breechloading gun consists of a breech screw plug, having a hole 
through it for introduction of a charge, and projecting from ita 
stud engaging in a slot of a sliding breech-block, so arranged 
that by turning the plug in the one direction, the breech-block is 
moved to open the breech, and by turning it in the other direc- 
tion, it is moved to close the breech, the slot being so sha as 
to allow of a ‘partial turning movement of the breech-plug after 
the breech is fully opened. The breech-block A slides vertically 
in a space m formed in the breech, being guided by projectin 

ribs 2 sliding in grooves m', which are inclined so as to correspon 

with the inclination of the screw thread in the breech. When the 
breech is closed, the block A is pressed by the screw plug B, hold- 
ing it firmly in position, so that, owing to the inclination of 
its guides and face, it cannot descend. A stud D projecting from 
the front of the screw plug B engages in a slot E of the block A, so 
shaped with a circular part that when the block A is lowered, as 
shown in Fig. 4, the part of the slot between the two positions 
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D', D2 is concentric with the axis of the gun. The handle-plate 
V is fixed to the breech-plug B by screws v and tenons h. It has 
faces f and — meet the extremities i and 7' of a projecting 
part of the breech, forming stops to limit the turning movement 
of the —. When the handle C is in the position shown 
in — 3, the breech is closed ; when it is at C! (Fig. 4) the breech 
is quite open, the stud being then at D', and the upper face K of 
the block A coincident with the bore. The breech-plug may, 
however, be further turned, bringing the handle to C2 and the 
stud to D2? without further moving the breech-block A. During 
this final movement of the handle, the extraction of the shell of 
the fired cartridge is effected. The extractor has an arm O, and 
two arms P, P forming a fork, being, as well as O, pivoted on a 
pin J, 80 as to form a stop hinge, and having aspring g urging the 
stops of the hinge to meet. As the breech-plug B is completing 
ite rot in the opening movement, a cam Q projecting forward 
from it acts under the arm 0, raising it and causing the arms P 
(which embrace the shell in front of its base lip) to extract and 
eject the shel]. In the first part of the back movement of the 








ing to the opening 
This plug is open at one end to the starting 


4in the seat. 


O which had dropped, pushing it down in opposition to the spring 
q. By this arrangement the ion of the extractor does not 
laterfere in any way with the introduction of a fresh cartridge. 
R is the striker lever for firing, pivoted on the breech-block A, its 
upper part terminating with a fork, which engages in the gab of 
the striker head S. The improvements also relate to the firing 
mechanism, consisting of a striker lever mounted in the sliding 
breech-block, the spriog striker head, itsstem with shoulder, the 
detent and trigger, and the inclined groove for cocking in the 
handle-plate; also to the provision of a safety groove in the 
handle-plate for holding the trigger immovable, except when the 
breech is closed. (Accepted January 8, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


552. T. Gare, Stockport, Chester, and T. 5S. 
Hardeman, Manchester. Spanners and Pipe 
Wrenches. [6 Figs.) January 9, 1895.—This invention con- 
sists, in the first place, in forming the surfaces of the jaws a and 
b, which hitherto were the gripping surfaces, plain, and in fur- 
nishing the same with removable bits c toothed or roughened, 
which can be readily removed when worn or resharpened s0 as to 
always exert a tight grip on the periphery of the nut or pip? 
without the necessity of obtaining a new spanner or wrench. The 
bits c are formed with V/-edges, and are fitted into corresponding 
grooves c' formed in the spanner or wrench jaws @ and b in such 
a manner that they will project a little inwardly and are readily 
removable. The number of the bits c employed is such as to 








afford a grip on the periphery of the nut or pipe at three points 
instead of at two only, as is the case when no bits are used. By 
varying the thickness of the said bits, i.¢., by arranging the bits 
to project inwardly more or less, one size of spanner will serve 
for various diameters of nuts or pipes, whilst the gripping sur- 
faces themselves, forming no part of the jaws, can be more readily 
and better i The second part of the invention consists 
in placing the hinged jaw a under the influence of a spring d, 
secured to the relatively fixed jaw b so as to retain, when placing 
the spanner or wrench upon the nut or pipe, the gripping sur- 
faces of the hinged jaw a always in contact with the periphery of 
the nut or pipe, which hitherto has been effected by hand. 
(Accepted January 8, 1896.) 


4309. J. Kershaw and R. Kershaw, Hebden Bridge, 
Yorks. Horizontal Saw Frames, (2 Figs.) February 28, 
1895.—The object of this invention is to simplify horizontal saw 
frames, and construct them so that they can work at a quicker 
speed and do more work, besides taking up less room. The im- 
proved horizontal saw frames are constructed with a vertical 
driving shaft A journalled on the cross-slide B, the crank C bein 
upon the vertical shaft A, and having a horizontal connecting- 

D to the eaw frame E, The crank of the vertical shaft is prefer- 
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ably inside the working frame E, but may be at the end of same, 
or at one side as desired. The crankshaft has preferably a sliding 
keyway G its whole length, passing through the pulley H, and the 
said shaft is preferably elongated, so that as cack board is cut, it 
automatically or otherwise lowers to adapt itself to the timber J 
as itiseawn. The crankshaft A is driven preferably by means of 
pulley H fixed above the machine frame K, and driven from the 





breech-plug for closing the breech, the cam Q passes over the arm 


countershaft L by belt or rope from the driving shaft. Also the 
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raising and lowering of the saw frame E and cross-slide B is prefer- 
ably effected by means of shaft M at the bottom of the machine 
frame. Upon this shaft are suitable gearwheels N gearing witb 
gearwheels P upon the ecrews Rof the slide B. The shaft M is 
operated from the quick return and forward motion shaft S by 
means of chainwheel S!, driving a chainwheel T upon a suitable 
countershaft Ti at the side of the machine frame. This chain- 
wheel T is loose upon the shaft T!, and is brought into gear with 
and drives the shaft Tl when desired by means of hand lever U 
and connecting-rod V operating an ordinary catch-box upon the 
shaft. This shaft T! operates a gearwheel Y? gearing with a gear- 
wheel V3 upon the shaft M. For feeding the timber when cutting, 
the table W is preferably operated from the vertical crankshaft 
A by means of suitable gearing W! and pulley W2 operating cone 
pulleys X at the other side of the machine frame, These cone 
pulleys X operate similar pulleys X' upon a countershaft X2, This 
countershaft X2 (by means of gearwheels Y) operates a worm upon 
a second shaft Y2 gearing with a wormwheel Y! which operates 
the feedshaft Y*, on which is the ordinary pinion wheel Z gearing 
with the rack Z' upon the table W, so feeding the timber J to the 
saw Jl as desired. (Accepted January 8, 1896.) 


MINING, METALLURGY, AND METAL 
WORKING. 


21,792. G. W. McClure, Pittsburg, Pa., U.S.A. 
Ingot and like Tilting Apparatus for Use with 
Rolling Mills. (2 Figs.) November 16, 1895. (Date claimed 
under the International Convention, April 22, 1895.)—This inven- 
tion relates to the supplying of ingots or bars of metal to the feed 
rolls of a mill. 2 represents the series of feed rolls to which the 
ingot is to be supplied, and 3 the tilting ingot-holder at the end of 
the series. This holder consists of a hollow casting of rectangular 
form, having a projecting lug or bearing 4, through which passes 
a shaft 5, supported in standards6. On the interior of the side 
toward the feed rolls are provided friction rollers 7, upon which 
the ingot rests when the holder is swung into the position shown 
in dotted lines in Fig. 2. To tilt the holder, there is provided 
beneath the feed rollers of the table a single-acting hydraulic 
cylinder 8 to the plunger of which is keyed the yoke 9 within 


Fig. 7. 
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which is supported the grooved wheel 10, adapted to travel along 


a track on the bed of the apparatus. Two links 11 pivotally 
connect the protruding ends of the shaft 12 of this wheel with a 
lower projecting lug upon the holder 3, so that as oo pores 
moves in the cylinder the holder is correspondingly tilted. The 
action is as follows: The ingot being dropped into the holder 3, 
fluid is admitted into the cylinder, and the plunger moving out- 
wardly tilts the holder into the position shown in dotted linee. 
The ingot then resting upon the idle rollers 7, is drawn out by the 
end feed-roll upon which its forward portion rests. The cylinder 
then being exhausted, the weight of the holder swings it back to 
ts normal position and the action is repeated. By placing the 
cylinder beneath the feed table space is economised, and im- 
portant advantages are stated to be derived from the use of the 
wheel 10 and the rollers 7. (Accepted January 8, 1896). 


PUMPS. 


3979. A, Shiels, Glasgow. Vacuum or Suction 
Pumps. (5 Figs.) February 25, 1895.—In a cylinder or barrel 
a works a pump bucket d fitted on a hollow foundation c having 
a suction passage-way d open at one end cl', where it communicates 
with the vessel in which it is desired tocreate a vacuum orfrom which 
it is desired to exhaust a part or the whole of the contained air or 
fluid, and closed at the other end, where it communicates with 
the barrel of the pump by an automatically acting valve e. This 
valve ¢ consists of a guided spindle / provided with two metal 
discs 7, h at its upper end, between which a leather or rubber 
washer, ring, or disc 7 is secured in such manner as to serve as the 
valve face. A metal ring k with an upwardly projecting ridge k' 
on it, which serves asthe valve seat, is secured in the foundation. 
This ring is made to support, by means of arms k?, the guide / for 
the valve spindle. The top cl of the foundation c, which also 
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serves as the bottom of the barrel of the pump, is slightly con- 
vexed so as to cause any excess of oil or the like to run down to- 
wards the edge or circumferential rim of the bottom of the barrel, 
where it collects in a groove c? and can be drawn off by means of 
an automatically acting valve arrangement hereinafter described. 
The bucket isformed in two parts m, n, bolted or screwed to- 
gether, the upper part forming a ring with a central upwardly 
projecting cylinder m! on it, and the lower part forming a ring or 
disc which serves as the bottom or face-plate of the bucket. 
These ts, which fit and work in the cylinder or barrel of the 
pump, have secured between them a ring o of leather or rubber, 
which is so bent or shaped as to work tightly against the interior 
walls of the barrel in the same manner as an ordinary cup-leather. 
The lower plate n carrries in its central aperture a ring seat n' 
having-a raised edge or projection on it. Fitted ina guide pin a 


bridge q extending across the cylindrical portion m' of the bucket 
bis a spindler having a slightly larger valve s of the same con- 
struction as the automatic valve e. The rubber or leather face s1 
of this valve works against the ring seat 71 fitted in the plate n. 
The arrangement is such that at the up-stroke of the plunger the 
upper bucket valve s by its own weight combined with the suction 
at its underside is held close against its seat, whilst the lower 
valve ¢ is raised off its seat. At the down-stroke, on the contrary, 
the upper valve s lifts off its seat whilat the lower valve closes. 
(Accepted January 3, 1896). 


SHIPS AND NAUTICAL APPLIANCES. 


23,134. A. Jeffery, Stratford, Essex. Tool for 
Cleansing and Repairing the Seams of Ships’ Decks. 


(2 Figs.] December 3, 1895.—Seams such as those of ships’ decks | 


and the like are generally filled in with a fusible composition which 
has often to be cleared out so that fresh composition can be intro- 


duced. This is cometimes effected by means of irons heated in a | 
stove and run along the seams, softening and driving out the 
This invention relates to a heated tool for this pur: | 
pose. At the end of a handle H there is fixed a hollow tool T of | 


composition. 


approximately triangular shape, and on the underside of the 





handle there is attached by means of a band B or otherwise a 
lamp ortorch L. The flame cf this lamp passes through the 
hollow part of T, heating it, internal baffles being arranged if 
necessary to retard the passage of the flame. The lamp or torch 
L may be, as shown, of the known construction employed for 
painters’ torches. On running the tool along a seam into which 
its lower edge is introduced, the cement is og men | fused and 
pushed out or smoothed down. A pot P may be fixed on the top 
of T witha spout S so that fresh composition fused by the heat 
can be run into the seam. (Accepted January 8, 1896.) 


22,563. J. Greener, Elmira, N.Y., U.S.A. Life- 
Sav Ap atus. [2 Figs.) November 26, 1895.—A 
designates the hull of the ship, B one of the masts, and C a boom 
of the usual form having at one end a sleeve or ring D embracing 
the mast and sliding thereon, while ropes and pulleys E are pro- 
vided for raising and lowering the boom in the usual manner. 
The outer end of the boom is provided with a hook F, for receiving 
and supporting the ropes G by which the lifeboat H is suspended 
therefrom. Iisa sack of stout canvas, open at both ends and 
attached to and hanging from the boom either by permanent or 
detachable fastenings. When not in use it may be left in its 
open condition as in Fig. 1, or furled. The ship may be provided 
in its side with an exit J closed by the closure J', Ordinarily 











= “22,563 
the boom, with its sack and lifeboat, is lifted out of the way and 
held lengthwise of the vessel. When it is to be brought into use 
it is lowered and brought around into a position substantially 
transverse of the length of the vessel, asin Fig. 2, and lowered 
until the boat strikes the water. One or more persons are first 
placed in the boat and lowered in it to man the same, and then 
the people upon the vessel have simply to pass through the sack 
into the lifeboat, as shown in Fig. 2. When the lifeboat has been 
filled the sling is disengaged and the boom with the sack hoisted, 
and ther lifeboat suspended from the outer end, and it may be 
again lowered to be again filled. The boom may be lowered so 
that the boat will rest upon the water, or it may be held suspended 
at a distance above the same until the boat is filled up (the persons 
passing through the sack), and afterwards lowered. (Accepted 
January 3, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4624. J. Robinson, Leeds. Steam Boiler Water 
Gauges. [5 Figs.) March 5, 1895.—The upper and lower 
connections are provided with nipples A, A, which are formed 
with screw threads on their outer sides, and passages B, B are 
formed in the centres of the nipples, the diameter of these pas- 
sages being smaller than the external diameter of the gauge glass. 
C, C are caps which screw on to the screws on the nipples A, A. 
A portion of the external surface of these caps is of hexagonal 
shape, to admit of their being rotated by means of a screw key. The 
exterior ends of the caps C, C are made in a conical form, and at 
the smallest end of the conical part a hole D is formed to receive 
the gauge glass E. TF, F are elastic orem rings, and G, G are 
washers, the external diameter of the latter being such asto enable 
them to rest on the interior of the caps C, O, when forced to that 
position by internal pressure. To fix a tube in position on the 
nipples A, A, the caps C, C, elastic packing rings F, F, and the 
washers G, G are placed on the gauge glass E. The tube E may 
now be placed between the nipples A, A, the passages B, B being 
opposite the entrances to the tube, and the caps OC, C are then 
screwed into position as seen at Fig. 1. On the steam and water 





lass E is elastically held by the elastic rings F, F, thus preventing 
it receiving any shocks or vibrations from the boiler to which it is 
attached, and the extremities of the gauge glass being free from 
contact with any packing material, the ends are not liable to 




















become choked. With a view of forcing the elastic washers into 
their places before the pressure from the boiler is admitted through 
the cocks, spring J, as seen at Fig. 3, may be employed. 
(Accepted January 8, 1896). 


23,168. C. A. Hult and O. W. Hult, Stockholm. 
Rotary Engines. [7 Figs.] December 3, 1895.—The motor 
piston @ consists of a cylindrical body placed eccentrically in the 
casing in such a manner that it reste against the inner side of the 
annular or drum 0 of the casing. In the piston is inserted a 
radially sliding piece c, situated between two passages, each lead- 
ing from the passages for fresh steam and waste steam respectively, 
which are arranged in the motor shaft, so that the space on one 
side of the slide c always communicates with the steam inlet, and 
the space on the other side of the slide with the steam outlet. 
For reducing the friction between the piston @ and the slide c 
on the one hand, and the casing on the other hand, which casing 
consists of the drum 0b and the end-pieces bl, the casing is 
arranged so as to rotate in the same direction as the piston. 
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On the end-pieces b! are arranged collars or flanges 62, which 
are concentric with the ring or drum }, and the outer sides of 
which form an inner track for a number of yielding rings /, 
placed around the flanges l2. The outer tracks of these yielding 
rings are formed by the inner sides of flanges mI, arranged on the 
end-pieces of the motor frame. The flanges m! are concentric 
with the flanges b2, which are eccentric with the piston and the shaft. 
By employing yielding rings, a suitable tightening in the line k of 
contact between the drum and the piston is obtained. When the 

iston rotates, the drum b and the end-pieces U1 are taken along 

y the same in consequence of the pressure at k, where only rolling 
friction exists. As the movement at other contact points has the 
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cocks being turned on, the steam and water are free to circulate 
through the gauge glass E by way of the passages B, B, and the 
pressure within the caps C, C forces the washers G, G on to the | 





elastic packing rings F, F, thereby making rfectly tight 
joints between the caps C, C and the gauge qiane The ee 


1896) direction, the friction is reduced. (Accepted January 8, 


23,122, W. W. Corey, St. Louis, Mo., U.S.A. Hy- 
drants. [8 Figs.] December 3, 1895.—In operation, when the 
lower section of the standpipe A is connected to the main, and 
buried, the main valve Eand drip valve I, adjusted, are inserted in 
position, when the hydrant is ready for operation. By rotating 
the rod B the right and left screw-threaded section C adjusts the 
blocks D longitudinally thereon, causing the links to force the valve 
E to itsseat. If the hydrant had been running before, and the 
water was left in the stand-pipe, valve I would be raised above 
the opening h, by the threaded section C!, and the water would 
leak through to prevent freezing and accumulation. When the 
valve E is drawn back from its seat by rotating the rod B in a 
direction opposite that before described, the valve I is forced 





below the opening h, thereby closing communication between 
the standpipe and the exterior, and cutting off the drips. When 
the valve E is fully withdrawn, as shown in Fig. 1, it is removed 
bodily from the path of the live water, and occupies a position 
substantially in a bank of ‘“‘dead” or inactive fluid. By the 
long sweep from the valve opening to the joint between the two 
sections of standpipe the live incoming water is permitted to 
follow closely this line which carries it above the valve E. With 
this arrangement there are no obstructions in the path of the 
incoming fluid, and the valve E occupies a position where it is 
removed from the line of pressure of the incoming water, 
and is thereby relieved of any torsional or twisting strain. 
(Accepted January 8, 1896). 

UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, Bedford: 
street, Strand. 
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CATENARY PROBLEMS. 
By Professor G. M. Mincun, M.A., F.R.S. 
(Concluded from page 174.) 

7. Cons1DER now the case of a chain hanging from 
two supports A, B in a horizontal line, the ends of 
the chain being fixed to these a while the 
chain is loaded with a given weight at its middle 
point. 

Let A B, Fig. 4 (a), be the span, and let P be 
the weight of the mass suspended from C, the 


y Fig.4. 














0 @ 


middle point of the chain. The two portions A C, 
C B will now belong to two distinct catenaries, and 
when B C is prolonged, it will have its vertex at a 
point V, suppose. Let A B = 2a, w = weight per 
unit length of chain, let P= w.p, 1.¢., p is the 
length of that portion of the chain whose weight is 
P. If is the angle which the tangent at C makes 
with the vertical, and T the tension of the chain at 


C, we have 
2T cos9¢=P= wp. 








But in the catenary B C V, we have 
2T cos0=w. VO, 
therefore 
oe 
VC= 3" 

Again, let k be the length of the perpendicular 
from V on the vertical through C; then from the 
properties of the catenary B C V, whose parameter 
is c, we have 


|= 


w2ce = Np t4etp . .« (20) 
Also if B C = 1, we have 
at+k a+k 
142 e(¢ - —«_. * )=EpPiaan. 
a+k 


tee © = /(tpPrse+Ltp. (21) 
Hence, eliminating / from (20) and (21), we have 
; ML + pP+42+L+p 
digas Jp? + 402 + p 
To solve this last equation graphically for c, take 
any two rectangular axes, O x, O y (Fig. 4), and by 


a Table of logarithms construct the curve T P, 
whose equation is (O B being any convenient length) 
a 


» (22) 


y=OB.e” « 0 © (28) 
Construct also the curve A PS, whose equation is 
y=OB. V(L+ ph +4e+Lip 
Vp? + 422+ p 
This latter is very easily and rapidly constructed 





(24) 








thus: Take O A = 4(L. +p), OB =}$ p, and with 
A and B as centres, describe two circles each passin 
through O ; on O « take any point, Q; produce Q 
to meet the second circle in b, and on « O produced 
through O, take Q b’ = Qb; produce Q A to meet 
the first circle in a, and on x O produced through O 
take a’ so that Q' a = Q a (a! and D’ are not repre- 
— in the figure). Now if O Q is a, (24) asserts 
that 
_ Qa’ 
y= Gy OB + (25) 
Let B N be drawn parallel to O «x, meeting the 
ordinate at Q inN; P nce a' draw a’ S parallel 
to b' N and meeting QN in S; give Qa series of 
positions along O «, and thus trace the curve A PS. 
Then obviously 
¥=Q5.° « « « 


and the value of x which makes the values of y in 
(23) and (24) being the value of c required from 
(22), this value of « belongs to the point P, in 
which the curves T P and A P S§ intersect. 

As a numerical example, let the span A B = 20, 
the whole length L = 50, and p = 40; then by 
construction of the curves we read the abscissa of 
P as 134; and, trying this in (22), we find that it 
makes the left side = 2.12, and the right = 2.08. 
A closer value can then be found, as in case (1). 

8. In the next place, let us suppose this loaded 
catenary to have free ends, the dams passing over 
the supports A and B, and having straight vertical 
portions hanging down from these points. 

As before, let the catenary B C be prolonged to 
its lowest point, V, and let D be the directrix of 
this catenary. Then the free ends terminate on D, 
and if L is the whole length of the chain, the sum 
of the arc V Band the height of B above D is 


L). H 
4(p + L) ence 2 


¢@ 
p+L=2ce . , . . . (27) 
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Also (w-c)y=wr', . (33) | between each pair of corresponding circles in such 
ae ie “ 4 - < a t35) a way that each of these lines is cut by A L into 
c c Bad dlachutatalcs two segments, the ratio of which =o: w—cs, and 
we(e-< ). (23) | where s = P Q = are PV, and S’ = P Q’ = arc| find by trial the particular line, Q P, of the series 
os ae PV’. It easily follows that the curvatures of the| which satisfies (43). This is not very difficult, 
from which, if we eliminate k, we have two catenaries at P are different, and that the radii | because we can try two widely separated lines, such 
_a of curvature, p, p’, are also in the above ratio, i.c., | as Q P and Q’P’, to begin with, and then see which 

L 5 aia 29 (w— o)p=wp'. (33) | is nearest to the position sought. 

(p . Je Racy! tie 40 +p, (29) Again, let x — P p = abscissa of P in the im Take as a particular numerical example the fol- 
and from this equation we have to find c. Let wane. ead 2 a Pe «ahead ed Pia the > lowing: Span A B = 100, height, h, of B above 
pt+L = 2\and p = 2m; then j ‘ a "ae a liquid = 40, c = 4w, 21 = length of chain = 300. 

a immersed catenary ; then, since ~~ = — = , Then we find by measurement on the diagram 

Le CanNmtitm . (30) h . ¢ W-~¢ | that a line drawn parallel to O y ¥ the ee 18 

ea we nave ’ makes the left-hand side of (43) equal to 2.422, 

Now construct the curves. ; (w-o)x=wre. . (37) | while it makes the right-hand side equal to 2.412. 
_@ Expressing the fact that V P + P B =1, we have| We may, therefore, take 18 as a sufticiently close 

y=re * (31) Jex—e + Jy + hp—e? — Vy? —c?# =1, value of c for a first approximation. The corre- 


y= V/ . (32) 


m2 + 22+ m 


The first, OPQ, Fig. 5, is constructed from a 
g 





r 








x 
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Table of logarithms, and the second, A PQ, isa 
very easily constructed rectangular hyperbola with 
one vertex at the origin O, and the other on Oy 
ata distance O A = 2m; it is therefore constructed 
by the well-known rule when we are given the 
asymptotes and a point on the curve. The curve 
OPQ has as an asymptote a line BT parallel to 
O x at the distance i. 

Suppose the length of the chain = 120, p = 40, 
a =10. Then we find that the hyperbola and the 
other curve cut in two points P, Q, the values of 
the abscissee of which we read as 19.6 and 34.6, 
respectively ; and these values satisfy (30) very 
nearly. Thus, if X denotes 


a 


is "= n/m? +c? -—m, 
we find that c =19.6 makes X =.008, while when 
c = 34.6, X = —.05, instead of zero. 

If the curves (31) and (32) do not intersect, 
equilibrium is impossible. For example, if the 
length of the chain = 100, while p = 40 and a = 10, 
there is no equilibrium; the weight of the sus- 
pended mass P is too great compared with that of 
the chain. 

9. Take, next, the case of a buoyed catenary, 
i.e., a chain whose two ends are attached to two 
fixed points A, B in a horizontal line, while the 
chain is partially immersed in a liquid, 

Let Fig. 6 (a) represent the chain ; let A B = 2a, 
length of chain = 21, height of B above liquid = h, 
weight of chain per unit length = w, weight of 
equal volume of the liquid = ¢, 

Now at P, where the chain enters the liquid, we 
have branches of two distinct catenaries, viz., BP, 
the portion in air, and P V where V is the lowest 
point of the immersed portion. These two cate- 
naries have necessarily the same tangent at P, since 
the two tensions at P must be absolutely the same 
both in magnitude and in line of action. Now let 
O N be the directrix of the immersed catenary, and 
O' N’ that of the unimmersed, P N and P N’ the 
perpendiculars from P on these directrices, N Q 
and N’ ’ the perpendiculars from N and N’ on the 
tangent at P. Then N Q = OV = c = the para- 
meter of the immersed catenary, and N’ Q’ = O’ V’ 
= c’ = parameter of the unimmersed, where P V’ 
is the continuation of this catenary, with its lowest 
point at V’.. Let P N = y, P N’ =; then we 





have, from equality of the tensions at P, 


or, if we put k =” — ahs 
ww 

o ol 

- 3a e+ —. / -\2 ot — s 

i ve t = V(y + k) c 1.(38) 


Now from the equation of the arc V P we have 
2 y+ Vy? —¢ 39 
=] ~ «+ (39) 

c Fe c 


Also, if B y and By’ are perpendicular from B 
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on V y and V’ 


= a — (x —x’) =a— 


1 («- o 

c y= 

Ae | ad | 

w-o \c¢ (w—s) cf 

and, finally, eliminating « from (39) and (40), we 
have 


' 
1 
! 
i 
1 
! 
| 
! 
| 
| 
! 
' 
, 


y’, wehave By =a, By’ =a—yy’ 


o 
——— a, and hence 
w—o 


. = ut k+ vy +iP- 2 
ot) = C£e c ’ 
or, 


= loge 


Ytk+ Vv (ytkP—e, (40) 
c 


© tog. VIR? 4 
w c 
w--o " Vip 
wo" loge YtR+ ¥ (vtk)P—c? — 
w 


a 


c 


(41) 
oo) 

The two unknown quantities c and y must be 
found from (38) and (41). 

For this purpose, take two rectangular axes, 
Ox, Oy, Fig. 6; let c be the abscissa of a point, 
and 1 the radius, O P, of a circle with centre at O ; 
describe another circle with radius OQ = y + k. 
Then (38) asserts that if QP is perpendicular 
to Ox, 

“.Pa+"-".Qn=1, (42) 
w w 
or, in other words, that if we draw a line AL 
parallel to O « at the distance /, the line Q P meets 
AL in the centre of gravity, g, of two particles at 
Q and at P whose masses are, respectively, pro- 
. w-Co o 
portional to > and. 
Also (41) asserts that 
oy OP+Pn, w-—e 
u ‘w 


0Q+Qn 
+ Ligeti ae 
On 


*g10 -logio = 


On 
a 


in 
3 (43) 


Hence we must describe a series of concentric 
circles with gradually increasing radii, y,, ¥/2, Ya, . . -; 
and another series with radii y, + k, y. + k, y, +k, 





, . . and draw lines QP, Q’ P’,. . . parallel to Oy 


sponding value of O P (Fig. 6) is 23, which is P N 
in Fig. 6 (a). From these the dimensions of both 
catenaries are easily found, and hence we deter- 
mine the changes which a chain undergoes on 
partial immersion in a liquid. 

10. Take, finally, a modification of Case 1. Sup- 
pose that a chain of given length, L, has its ends 
tixed to two given points, A, B, which are not ina 
horizontal line ; it is required to find the catenary. 
In other words, the problem is to describe a cate: 
nary of given length through any two assigned 
points. 

This problem is easily solved by means of the 
following equations, which can be proved for any 
uniform catenary : Let Pand P’ be anytwo points on 
a catenary, their distances from the vertex of the 
curve(V’in Fig. 1, page 173) being s and s’ , their ordi- 
nates y, y’, and their abscissee x, «’ ; then we have 

a—a a—a’ 


Qe. 2c 
J(s—s'P-yY-yh=ele  —e » (44) 


ae eee 
= a 2¢ “Ze " 
V(is+s'P—(y-yP=cl e —e » (45) 


These equations are easily deducible ; they are, in 
fact, elementary results for the addition and sub- 
traction of hyperbolic sines and cosines. 

Now if the horizontal and vertical projections of 
the oblique span A B are k and h respectively, an4 
if we desire the two given points through which the 
ca‘enary is to pass to lie at the same side of the 
vertex, we have s — s’ = L, and (44) gives 

k k 


een Qe Be 
Ji2?—h?=cle —e fs 


for the finding of the c of the curve. This shows, 
therefore, that the problem is exactly the same as 
the determination of a catenary with total length 


equal to / L? — h? suspended from two fixed points 
in a horizontal line at a distance k apart—which 
problem has been already solved in Case 1. 

If we desire the two given points to lie on oppo- 
side sides of the vertex of the required catenary, 
we employ (45), with exactly the same result. 





THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(From our New York CorrEsPoNnpDeEnT.) 


Tue gathering of the flying squadron of Great 
Britain, and the threatened bombardment of the 
East River Bridge from mid-ocean, so graphically 
depicted in the New York “ Blatherskite,” did not 
prevent a large number of the members of this 
Society from assembling and attending the recent 
annual meeting, held in New York City, on 
January 15 and 16 last. It was privately whispered 
that our Anglo-Boston members had received a 
cable from Mr. Chamberlain to the effect that this 
squadron was to be used against the Navy of 
United Ireland, and subsequent events, viz, its 
rendezvous at Berehaven, an anti-prohibition town, 
judging from its name (which seems rather a 
menace to Germany), have proved their informa- 
tion, like most coming by way of the ‘‘ Hub,” to be 
absolutely incorrect. The President, Mr. George 
S. Morison, opened the meeting in his usually im- 
pressive manner, and the reports of various com- 
mittees were the first business. The Norman 
medal was awarded by its committee to Mr. W. H. 
Hall for his paper entitled ‘‘The Santa Anna Canal 
of the Bear Valley Canal Company.” The Row- 
land prize was awarded to Mr. W. R. Hill for the 
paper on ‘‘The Water Works of Syracuse.” There 
seemed to be general satisfaction at these announce- 
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ments. As to the place for holding the next 
annual convention, the range of points was, as usual, 
very great ; New York City had 30 votes, and San 
Francisco 29. One of our distinguished members 
from Canada urged the claims of Quebec ; and itmay 
be said here that in no place have American societies 
been more warmly welcomed, nor received more 
genuine hospitality, than in the neighbouring 
colony of England. 

The Canadians are so fond of entertaining their 
friends from the States, and do it so handsomely, 
that if the question of annexation was left to the 
Engineers, Canada would certainly annex us. The 
writer speaks from considerable experience in 
Canadian hospitality, having attended one conven- 
tion of this Society in Montreal ; one of the Mining 
Institute at Halifax, and one at Montreal ; and one 
of the Mechanical Engineers at Montreal. 

The report of the Committee on Standard Time 
was read by the Secretary, it being perhaps im- 
possible for any of the members, on account of 
old age, to have presented it. This committee has 
literally grown old in service. Perhaps some of 
the fathers of this profession may know when it 
was appointed, but the writer’s earliest associa- 
tions with this Scciety run back to a report from 
this committee, of ‘‘ progress” presented by a 
gentleman with very white hair and beard, in 1868. 
This time, they stated Great Britain, Brazil, Aus- 
tralia, Austria, France, and Spain had agreed to 
adopt civil instead of astronomical time for nautical 
almanacs, provided the United States would, but 
the head of the United States Nautical Almanac 
objects, and as 1900 was the date fixed, it seemed 
likely all the work done would prove useless. The 
report suggested prompt action on the part of the 
Society through the officials at Washington. Mr. 
Mender Cohen, Past President of the Society, pre- 
sented a preamble longer than the Ten Command- 
ments or the Westminster Catechism, of which 
your correspondent was able to understand but 
one word which occurred about every minute, 
‘‘ Whereas.” The resolutions accompanying this 
were to the effect that a communication should be 
addressed to the President of the United States 
and to Congress, advocating the substitution 
of civil for astronomical time in the Nautical 
Almanac. The Sub-Committee on Analysis of Iron 
and Steel could not get their report ready for this 
meeting, and so reported. 

Professor Fuertes’ letter, as Chairman of the 
Committee on Units of Measurements, was read, 
and in it he humorously alluded to his reception in 
France ; it was, as is usual in that country, very 
courteous, but they evidently considered a man as 
mildly insane who wanted anything else than the 
metric system. If those French gentlemen could 
see how splendidly this country gets along without 
it, they would probably consider us as a nation of 
lunatics ; but it was evident from the letter our 
learned Professor did not consider them open to 
conviction, and he asked to be discharged. The 
Society, however, did not view it that way, and 
have continued him. What his future efforts may 
develop, who can say ? but we all know him for an 
exceedingly bright man, and the writer, having 
served with him on engineering work, can bear 
testimony to his professional ability as well. 

_ The Committee on Uniform Methods of Test- 
ing Material for Metallic Structures asked to be 
discharged, and the request was granted. 

The result of the election for officers was then 
announced. There were 398 ballots counted, and 
the numbers for each officer elected are given after 
their names, as follows: President, Thomas Curtis 
Clarke, New York City (390); Vice-Presidents, 
William R. Hutton, New York City (396), and P. 
Alex. Peterson, Montreal (392) ; Treasurer, John 
Thomson, New York City (398) ; Directors, George 
A. Just (392), William B. Parsons (394), and 
Horace See (396), all of New York City ; John R. 
Freeman, Boston, Mass. (398); Daniel Bontecou, 
Kansas City, Mo. (397), and Captain Thomas W. 
Symons, Portland, Ore. (392). 

Suitable remarks were made by the President- 
elect, Mr. Clarke, and the retiring President, Mr. 
Morison. 

A short sketch of Mr. Clarke, who is so well and 
£0 favourably known in England, seems appropriate 
at this point. Those present at the delightful 
dinner given to the American Engineers in 1889 at 
the Guildhall in London, will recall his felicitous 
speech on that occasion, but he is much better 
known from his connection with great engineering 
enterprises, and is one of the earliest American 





members of the Institution of Civil Engineers of 
Great Britain. Mr. Clarke not only understood how 
to design a bridge, but he knew how to build it, 
and what it would cost, the last being a most desir- 
able form of knowledge for an engineer to possess, 
for the lack of it has produced many a failure in a 
promising enterprise. Such experience is timely 
just now, when engineers are disputing as to the 
cost of the underground railway for New York 
City, and their estimates vary by the trifling sum 
of 50,000,000 dols. The following notice of his 
career is abridged from the Railroad Gazette, and 
is complete and accurate : 

Mr. Clarke was born in Newton, Mass., Sep- 
tember 16, 1827, and is a brother of that very 
eminent minister, the late Rev. James Freeman 
Clarke. Asa lad Mr. Clarke was a pupil of the 
Boston Latin School, and was graduated from 
Harvard in the class of 1848, and was the class 
poet. His special studies in civil engineering were 
under Captain John Childe, of Springfield, Mass. 
In his early life he was engaged on various railroad 
work, but soon took up bridge engineering as a 
specialty, although he has continued to pay careful 
attention to a great variety of engineering, and has 
been, and still is, frequently consulted in im- 
portant work other than bridge work. 

One of his early works was the second railroad 
bridge across the Mississippi River, that of the 
Chicago, Burlington, and Quincy, at Quincy, IIl. 
This bridge Mr. Clarke built without the interven- 
tion of contractors (except for the ironwork). He 
designed all the machinery and plant, and was so 
successful that, in spite of a season of unusually 
high water, he opened the bridge for traffic in 15 
months after the beginning. Although cast iron 
was used in the upper chords, as was the fashion of 
that day, no ill effects have followed. This is pro- 
bably owing to the excellent floor system, which 
was made in advance of the times and up to the 
best modern practice. In the piers and founda- 
tions Mr. Clarke was among the first of American 
engineers to use concrete on a very large scale, 
which practice he has continued to follow in later 
works, 

Mr. Clarke was the senior partner of the firm 
of Clarke, Reeves, and Co., of Phoenixville, Pa., 
which later became the Phcenix Bridge Company. 
The work of this company spread all over*the 
Union, and comprised not only many of the most 
important bridges that have been built, but a con- 
siderable part of the elevated railroads of New 
York. One of the famous works in which he was 
especially interested while at Phcenixville was the 
Kinzau viaduct, which was at the time the highest 
viaduct in the world, and which was singularly bold 
in design and rapid and economical in construction. 
In this work 1750 tons of iron were distributed and 
erected in the summer of 1882 in less than four 
months, and the erecting was done without scaffold- 
ing. The greatest height of this structure above 
the bottom of the gorge is 210 ft. 

In 1884 Mr. Clarke became one of the original 
members of the Union Bridge Company, which 
speedily came to be one of the foremost bridge- 
building concerns in the world, perhaps the greatest 
in the magnitude of its operations. While Mr. 
Clarke was connected with this company it invaded 
Australia and built the famous Hawkesbury Bridge, 
which was one of the brilliant achievements of 
American engineering commercially as well as pro- 
fessionally. At the same time the company was 
building the bridge across the Hudson River at 
Poughkeepsie, whose foundations are 135 ft. below 
water, and of this Mr. Clarke had especial charge. 
He is now consulting engineer of the great Third- 
avenue bridge in New York, for the design and 
construction of which he is entirely responsible, in 
connection with Mr. G. W. Birdsall, chief engineer 
of the Department of Public Works. 

The report of the Society’s board of direction com- 
plimented, and deservedly, the Secretary and his 
assistants for their services during the past year. 
Mr. Hunt, although the youngest secretary of the 
great societies, is one of the most active, and it was 
— to all to know he was appreciated by the 

oard ; 244 applications for membership were made, 
and 112 was the net gain. The Society now numbers 
1920 of all grades. The balance in hand was 
18,148 dols., and matters seemed to be ina flourish- 
ing condition. The Society proposes to erect shortly 
a new house on property purchased in 57th-street, 
and the plans prepared by Mr. Joseph M. Wilson, 





vice-president, were shown and admired. The front 
is a most attractive one, and the general plan is as 





follows : There is a reception-room of about 1200 
square feet area on the ground floor in front, and 
for a meeting-room or theatre, capable of seating 
about 400 persons, on the same floor in the rear. 
This arrangement provides full facilities for meet- 
ings and entertainments in separate rooms, while 
the floor can be let out for other purposes than the 
uses of the Society, without interfering with any 
other portion of the house. The second floor, 
having an area of about 4000 square feet, is arranged 
for the business purposes of the Society. The third 
floor provides a reading-room of 1600 square feet in 
front, which will also be used as the library for 
reference books, and a book stack in the rear, 
capable of holding 150,000 volumes. Apartments 
for the janitor are provided in the basement. While 
it is believed that this will furnish all the accom- 
modation which the Society will require for many 
years, it is proposed to construct the walls in such 
a manner that additional storeys may be added if 
required. The building will be of tireproof con- 
struction throughout. When not required for 
other purposes, the reception-room on the ground 
floor can be used as a reading and conversation 
room for the Society. The estimated cost is 
90,000 dols. 

That evening Mr. H. W. York described the con- 
struction and equipment of the United States Electric 
Light and Power Company’s Central Station in New 
York City, andinvited the members to visit it. The 
lecture was illustrated by stereopticon views, and 
was well attended and quite interesting. 

The station is designed for 20,000 horse-power. 
The building for the first 10,000 horse-power is 
now practically complete, anda plant of 5000 horse- 
power is in operation. The engines and dynamos 
are in 1200 horse-power units, and the boilers in 
600 horse-power units. Over the boiler is a coal 
bunker of 3000 tons capacity, which is filled by a 
conveying apparatus taking coal from the sidewalk. 
The boilers, engines, dynamos, pumps, &c., are all 
carried on foundations resting on solid rock, and 
are all on one floor, and yet the entire plant of 
20,000 horse-power, including storage for 6000 tons 
of coal, will occupy, when completed, a plot of 
ground but 160 ft. ll in. by 197 ft. 6 in. 

The next morning the Society, undoubtedly en- 
couraged by the fact that New Jersey had elected a 
Republican Governor for the first time in many 
years, and knowing the fabled mosquitoes were 
hibernating, decided to enter that sovereiyn State. 

The cars of the Delaware, Lackawanna, and 
Western Railroad were well filled for an excursion 
to the suburbs of the Oranges, those health-produc- 
ing and invigorating residences of many New York 
business men, The invitation of the Crocker 
Wheeler Company to inspect their electric works 
was the occasion of this visit. This company’s 
works were destroyed by fire, and rebuilt and 
equipped in so short a time as to be almost a 
marvel. The plant is so perfect a type that your 
correspondent is tempted to describe it at some 
length, and under a separate title, thinking it a 
monument to Yankee enterprise, and not unin- 
teresting to English manufacturers in this line. 





THE PEUGEOT ROAD MOTOR. 
(Concluded from page 277.) 

On pages 306 and 307 we publish complete details 
of a standard type of Peugeot road car, from which 
it will be seen (Figs. 8, 9) that the frame carrying 
the whole of the mechanism, including the motor, 
the differential gearing, &c., is hung upon the axles 
by elastic plate springs ; the length of the springs 
over the rear axle is about 40 in.; the forward 
springs are attached to the fore body (Fig. 10). All of 
the springs are allowed sufficient play to become hori- 
zontal ; the details of suspension are clearly shown 
in Figs. 9, 10. Between the forward and rear axles 
there is a distance of 62.60 in., whilst transversely 
the width between the centres of the wheels is 
about 47 in. Some of the earlier carriages were 
constructed with the forward wheels closer to- 
gether than the rear wheels, but this method has 
been abandoned. It should be mentioned here 
that the wheels are all constructed in tension— 
modified bicycle wheels, in short—and that the out- 
side of the rim is grooved to receive a strong and 
solid tyre of vulcanised rubber. The spokes, which 
are of steel wire from .20 in. to .24 in. in diameter, 
can be easily kept stretched, or they may be re- 
moved with but little trouble, so that they can be 
replaced quickly in case of accident. This con- 





struction has given excellent results in practice, 
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and some of the tyres have a record of 7500 miles. 
Pneumatic tyres have been used upon these wheels 
with excellent results as regards easy running, and 
they indicate an increase of 5 per cent. in speed, 
but they are not recommended by the makers, on 
account of the danger from rupture. At each end of 
the rear axle is brazed a box containing the hard 
steel balls that form the bearings for the wheels ; to 
the boss of each wheel is attached a toothed ring that 
receives the pitched chain Ch, Fig. 8, which transmits 





the movement of the countershaft ; on this latter are 
keyed two toothed wheels marked P, P!, and it 
is driven by the motor through a transmission and 
clutch E shown on the drawings. The driving chain 
adopted is of a particular form, manufactured by 
Messrs. Peugeot for cycle work ; in order to maintain 
it in tension a chain-stretching device is introduced 


on each side of the carriage. A few words may be 
said here about the arrangement of the fore carriage 
and the means adopted for steering the vehicle. 





The gear consists of a hollow vertical rod T, on the 
top of which a steering bar is placed; this rod, 
which is clearly shown in all the illustrations. 
carries the signalling horn, with which all road 
motors in Paris have to be supplied. At the 
bottom of the vertical shaft T is placed a toothed 
wheel actuating a pitched chain which is shown by 4 
dotted line in the plan, Fig. 9 ; this chain transmits 
movement to a second toothed wheel that is mounted 
horizontally on the forward part of the carriage, and 
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which is also clearly shown on the drawings. Some- 
times in the brakes and omnibuses constructed by 
these manufacturers, instead of a chain, an inter- 
mediate toothed wheel is introduced. Figs. 8 and 
9 show this arrangement quite clearly, but the 
forward carriage illustrated has also another pecu- 
liarity which will be understood by reference to the 
diagram Fig. 10, an elevation of the fore carriage. 
The suspension is so arranged that the frame 
always remains horizontal, in spite of concussions 
due to a bad road, or if one wheel passes over an 
obstacle or buries itself ina rut. The front of the 
Carriage 1s supported by a single spring attached in 
the centre to the tubular frame by means of a 
trunnion, the ends of the spring being connected to 
the axle by two small cranks. By this arrangement 
the axle oscillates around the trunnion when move- 
ments are induced by an uneven road or from the 
oscillations due to the bending of the spring ; in 
both of these movements it is guided by two slides, 
shown in the diagram Fig. 10. The arrangement is 
very ingenious, and appears to answer well ; it is, 
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however, necessarily somewhat complicated, and we 
believe that Messrs. Peugeot often adopt the Jean- 
taud fore carriage, which we have already described 
(see ENGINEERING, vol. lx., page 502). Among 
the several vehicles which were exhibited at Paris 
during the last cycle show, and some of which we 
illustrated in our last number, it will be seen that 
this simple form of fore carriage has been intro- 
duced. The conductor of the carriage is placed on 
the right-hand side of the rear seat, where he has 
close to his hand not only the steering lever T, but 
also the brake lever F' r, the reversing lever P 0, the 
lever for changing the speed M, and the pedal P e, 
which is used for throwing the motor out of gear. 
We have already said that the motor employed 
up to the present for the Peugeot carriages is that 
of Daimler. Messrs. Peugeot, however, have re- 
cently patented a new type of motor, which has 
not yet been manufactured, and cannot, therefore, 
be described. In principle the Daimler motor 
comprises a system of sweeping out the cylinders 
by air, admitted through valves placed in the 
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pistons, but this arrangement has not been em- 
ployed in the motors mounted on the Peugeot 
carriages. 

One of the most interesting details of the Daimler 
motor is the carburator in which the gazoline em- 
ployed is converted into the explosive mixture ; two 
types of the Daimler carburator are in use, and they 
are both illustrated by Figs. 11 and 12, the former 
representing the earlier pattern. Its component 
parts are : a receiving cylinder, a float, a level indi- 
cator, an axial tube for charging the cylinder with 
gazoline, openings for the entrance of air and the dis- 
charge of the carburated mixture, a regulating valve, 
and a metal cage or filter of wire gauze. The section, 
Fig. 11, shows all these various parts very clearly. 
The carburating chamber is filled at the same time 
as the reservoir of the lamps, by a rubber tube com- 
ing from the main supply, as indicated by the arrows 
on the section, the overflow from the lamps passing 
into the carburator. The mode of operation is very 
simple ; the aspiration of the motor, which in the 
first place is started by hand, by means of a crank 
placed at the back of the smaller vehicles and in 
the front of such carriages as brakes and omnibuses, 
induces a flow of air into the upper section of the 
carburator which then passes through openings in 
an inner cylinder covered with fine wire gauze and 
enters the central tube which is supported by the 
float; from the lower end of this tube the air 
passes through small openings which are always 
kept bathed in the oil, and thus it becomes car- 
burised. The air then rises, following the course in- 
dicated in the section by the arrows, and enters the 
upper part of the carburator near the bottom, whence 
it enters a pipe leading to the distributing chamber 
of the motor. On this pipe is placed a regulating ad- 
mission valve by which non-carburated air can be 
added to the mixture ; it is a three-way valve so ar- 
ranged that the amount of carburated air is increased 
when that of non-carburated and cold air is dimi- 
nished, and vice versd. It should be explained that 
the air before it is admitted to the carburator is 
heated by means of burners placed beneath the 
pipe that leads the air to the carburator ; the 
arrangement of these burners is not shown on the 
section, but it is of a very simple character; the 
exhaust from the motor is not utilised at all for this 
purpose. It does not appear to be absolutely neces- 
sary to heat the air, especially in summer, although 
considerable advantage is gained by doing so. The 
manipulation of the regulating valve is under the 
charge of the driver by means of a transmission of 
levers and a micrometric screw gear. This system, 
it is stated, presents several disadvantages: the 
level of oil in. the carburator is constantly varying, 
and there are no means of filling it automatically ; 
the gazoline is not used completely, as the reservoir 
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is emptied, with the result that its density increases, 
the residues sometimes rising as high as 725, and 
this prevents the motor from working efficiently. 
Owing to this inconvenience, it is necessary to refill 
the chamber before it is empty, and frequently to 
draw off the oil remaining in the bottom of the re- 
ceiver. This type of motor is still largely employed 
with the Daim!er motor, but for more than a year the 
Pevgeot Company has adopted another form which 
is illustrated by Fig. 13; its arrangement is much 
more simple, and, once in action, it does not re- 
quire regulating while the carriage is running. 
The gazoline from the main reservoir enters the 
receiver at N, flows through the metal gauze filter 
O to the small opening C ; it fills the receiver A until 
the float B rises and closes the opening C by acting 
on the levers E that lower the spindle D which acts 
as a valve. At this moment the level of the oil 
ought to be a little above the adjusting device I, in 
order to prevent any overflow into the air chamber 
F. When the motor has been started by hand, the 
gazoline, agitated by the induced current set up, 
is projected through the narrow passage in the 
stem I against the button K, where it is vaporised 
by the air current; the carburated mixture then 
passes into the cylinders of the motor by the pas- 
sage M. The flow of the spirit is regulated auto- 
matically by the float; the quantity of air heated 
by the burners and flowing through G is controlled 
by means of a sleeve forming a valve. It is easy 
to regulate the mixture according to the quality 
of the spirit employed by means of the valve to 
which the stud K is attached; this allows more 
or less cold air to enter according to the direc- 
tion in which it is turned. At starting the cold 
air supply is entirely cut off, and if the first ex- 
ee does not take place, it can be easily caused 
y heating the chamber F ; this is usually done with 
an asbestos torch steeped in the spirit. Experience 
has shown that this arrangement is reliable, and if 
kept properly cleaned, gives no trouble; at the 
same time it is very simple in operation and con- 


struction. The successive explosions in the motor |- 


are effected by a series of platinum points kept in a 
state of incandescence by means of burners (see 
Fig. 11), of which there are two types inuse. The 
firstisa Bunsen burner, the detailsof whichare shown 
in Fig. 13. The gazoline is supplied to a reservoir 
placed against the back of the rear seat and about 
12in. above the burners ; a wick placed in the tube 
M serves as a burner, it may be of cotton, asbestos, 
or even of wire gauze. The spirit rises by capillary 
attraction through the small hole at the bottom of the 
central tube, and is mixed with the required amount 
of air before reaching the burner, which is of elon- 
gated form ; this is necessary in order to heat the 
igniting device along its whole length. In order to 
insure a constant volatilisation of the spirit, so that 
there should be no smoke, which would prevent the 
proper heating of the igniting tube, it is necessary 
before starting to heat the burners by means of 
the asbestos torch before alluded to. In the other 
type of burner, the Longuemar, the gazoline is deli- 
vered under pressure ; it isshown in Fig. 14. In 
this burner the heat obtained is greater, and the 
carburisation is effected somewhat more quickly, 
resulting in greater efficiency and economy ; on the 
other hand, it appears that the arrangement is not 
without a certain amount of danger. The gazoline 
is fed through a capillary tube placed within an- 
other tube previously heated to a high temperature ; 
in its passage through the inner tube the spirit 
volatilises and burns at the top of the tube with a 
very hot flame. 

The movement of the motor is transmitted to the 
wheels by a system of gearing which is illustrated 
in Figs. 8 and 9, the plan and elevation of the 
carriage ; connection between the motor and the 
transmission is effected by means of a friction 
clutch, so arranged that the degree of pressure 
exerted can be graduated ; this clutch is shown at 
EK, and in detail by Figs. 15 to 17. The hollow coned 
plate B is keyed on the motor shaft, and turns with 
it ; the other disc A is made fast on the main trans- 
mission shaft by four keys C, which force it on to 
ths conical portion, while at the same time leaving 
it free to elide to the end of the shaft. When the 
shaft is turned the displacement acts on four coiled 
springs, Fig. 17, those placed opposite each other 
being more compressed than the others, which 
insures a softness in action and a more regular 
progression in increasing or reducing the pressure 
between the two plates. Both are of cast iron, and 
the face of the plate A is covered with leather, and 
is provided with holes, to allow of the escape of air 








when it is forced against the plate B. It will be 
seen that the motor shaft is extended beyond B, and 
when the clutch is thrown out of gear the shaft is 
supported in the centre of A. It should be added 
that the end of the transmission shaft is acted on 
by a coiled spring which holds the clutch plates in 
close contact when they are thrown in gear. 
Normally the plates of the clutch are in contact, 
but they can be thrown clear of each other by a 
depression of the pedal at the foot of the driver. 
We may now pass on to consider the manner in 
which the motion of the motor is transmitted to the 
wheel of the carriage. At the commencement of 
their experiments, MM. Peugeot objected to the 
use of toothed gearing as a means of transmission, 
but sought to arrive at a good result by the use of 
friction or belt transmission ; by such means they 
considered they would be able to have greater con- 
trol in altering the rates of speed, and at the same 
time be able to stop and start more gradually. A 
very short experience, however, showed that the 
idea was not practical; the wear of the moving 


parts was very rapid, due to unavoidable heating, | 
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and there was an excessive loss of power; the 
makers, therefore, quickly resorted to toothed 
gearing throughout, except for the friction clutch 
already described. MM. Peugeot also wished an 
arrangement by which four different speeds could 
be assured, while the motor was kept running at an 
invariable rate ; such a result was, of course, out 
of the question with belting used for transmission. 
As actually constructed, the Peugeot carriages are 
intended, when fully loaded, to give, on a road in 
good condition, a speed of 4 miles per hour on 
gradients of 8 to 10 per cent., and from 12 to 14 
miles per hour on the level, but there are be- 
sides two intermediate speeds; this large range 
of control involves a certain amount of complication 
on account of the double series of gearing which 
is placed beneath the floor of the vehicle; the 
arrangement, however, is satisfactory, because it 
permits of the motor being always worked under 
the most economical conditions. It is claimed that 
with the larger range of speed at the disposal of 
the driver it is possible to travel up 10 per cent. 
grades with greater ease than can be accomplished 
with vehicles provided less well in this respect. 
The transmission shaft that receives its movement 
from the motor by means of the clutch is square, 
and a keyway is cut on it by which the four pinions, 
Figs. 8 and 9, each representing a different speed, 
are secured in the order of their diameters ; diffe- 
rent rates are provided by this means, of which one 
corresponds to the speeds one and two, and the other 
to speeds three and four ; the width of the wheels 
is the same in each case, in order that there may be 
no variation in the traverse of the wheels on the 
shaft in changing from one speed to another. The 
wheels are shifted by a forked lever M operated 
from the driver’s seat. On the second transmission 
shaft are mounted the next series of grooved wheels ; 
these are of bronze, and are fast on the shaft, being 
screwed thereon bya threaded boss and afterwards 
brazed. As will be seen from the plan, at the end 








of the intermediate shaft is a bevel pinion gear- 
ing into the bevel wheel on the chain shaft. The 


lever which regulates the speed works on a quad- 
rant with five notches, one of which corresponds 
to the dead point, and the other four, each to one 
of the four speeds. The ratios of the changing 
wheels are two-ninths for the lowest speed, and 
four-fifths, or sometimes more, for the highest. The 
manner of driving the carriage will now be easily 
understood. When it is desired to start, the lever 
M is thrown over to the dead point in such a way 
that the square shaft carrying the pinions is free ; 
then the various burners are ignited in the manner 
already described, and several turns are given to the 
crank so as to start the motor. The driver then 
depresses the pedal Pe, which is connected by 
means of a series of levers with the main shaft ; 
this movement throws the clutch out of gear. He 
next sets the regulating lever into the notch corre- 
sponding to the lowest speed ; by this the correspond- 
ing wheels on the first and second shafts are put in 
gear, that is to say, those two developing the 
least speed—about 5 milesan hour. He then raises 
his foot, releasing the first shaft, which is forced 
















forward by the coiled spring at the end, and the 












clutch is thrown into gear. When this has been 
done, the motor starts the carriage at its lowest 
rate. If it is desired, when running, to increase 
the rate, the driver throws the clutch shaft out of 
gear before placing the regulating lever in another 
notch corresponding to the change. For reducing 
speed the operation is reversed, being always pre- 
ceded by releasing the clutch, the separation, how- 
ever, being too brief to permit of the carriage 
slowing down. When it is desired to stop, 
the pedal movement is repeated, but the lever 
is depressed until it strikes a stud connected 
with a brake on the chain shaft, as is shown on 
the plan, Fig. 9. For a temporary stop it 18 
sufficient to place the starting lever at the dead 
point, but if the stop be one of long duration, 
it is necessary to close the valve on the pipe 
admitting the gas to the motor and to extinguish 
the burners. Besides the brake on the chain 
driving shaft before alluded to, there are two 
strap brakes acting on the centres of the rear 
wheels ; these are thrown on by the action of the 
same lever that disengages the clutch, the lever 
marked F'r in the illustrations. An advantage pos- 
sessed by the Peugeot system is that the motion 
can be reversed and the carriages run backward ; 
the facility for doing this is applicable to the lowest 
speed only. To put it in operation, the lever M 
is set to a stop between the first and second speed 
notches, and the handle P O is drawn forward ; this 
throws in gear an independent toothed wheel 
mounted on a bracket, as will be seen from the 
plan, Fig. 9. As soon as this wheel is in gear 
with the pinions on the first and second shaft, the 
pedal can be raised and the connection with the 
motor made by means of the clutch. ; 
From the foregoing somewhat extended descrip- 
tion it will be seen that much skill and ingenuity 
have been expended in the design of the Peugeot 
power carriage for road traflic ; the numerous illus- 
trations we have given of the vehicles, show that 
they have learnt how to combine elegance of appear- 
ance with suitability of purpose, and that in no case 
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do the vehicles look as if they were ordinary car- 
riages adapted for a novel use. Our illustrations 
showed only a small number of the types manufac- 
tured by the firm, and which include many kinds, 
from the light carriage with two seats, weighing 
750 lb., 84in. long and 52 in. wide, and able to carry 
220 lb.; to the heavy omnibus weighing a ton, 
currying the same amount, and measuring 9 ft. by 
56in. The illustration, Fig. 18, on page 307, shows 
one of the latest type; it is built for the delivery of 
goods tocustomers from one of the large Paris houses. 
We are informed by M. Armand Peugeot that the 
cost cf petroleum per kilometre for a vehicle of 
average weight and capacity, is 4 or 5 centimes, 
end that the cost of maintenance, including the 
renewal of the rubber tyres, is about 4 centimes. 


LITERATURE. 


Geschichte der Explosivstofe. By S. J. von Romockt. 
Vol. I. Berlin, 1895: Robers Oppenheim (Gustav 








Schmidt). 
Tue first volume of the ‘‘ History of Explosives,” by 
Mr. S. J. von Romocki, a large octavo volume of 
394 pages, illustrated by about 100 figures, mostly 
facsimiles of old woodcuts, brings the science up to 
the modern age, which the author couples with the 
names of Lavoisier, Bushnell, and Fulton. Two 
further volumes, dealing with modern guns and 
explosives of every description, including blasting 
agents and their appliances, are shortly to follow. 

A first glance at the volume now before us may, 
perhaps, somewhat intimidate the technical reader. 
The book looks too scholarly. From a man who 
can discuss consecutive pages of quotations in 
Greek, Latin, Arabic, Chinese even, old and 
modern French and German, Italian, &c., and 
who dwells on the interpretation of Arabic 
characters and the development of the original 
Chinese symbol for firepot, one hardly expects an 
adequate command of technical details. But the 
author’s explanations and comments—he does not 
translate—show that he well knows how to sift the 
mystical and allegorical from the essential, and that 
he is not misled by the changes which terms have 
undergone in the course of centuries. The book 
is most interesting, and to all appearance thorough 
and reliable. 

Fireworks were unknown to Homer. In the 
Peloponnesian War, however, firedarts, made of 
pitch, sulphur, resinous wood, and incense, and 
firepots already played a part. That the arrows did 
not ‘automatically ” ignite in the air, but that the 
flame was, on the contrary, extinguished during 
rapid flight, was soon recognised in tactical works. 
The Greek adjective ‘‘ automatic” originally meant 
what is now rendered by ‘‘spontaneous;” the inter- 
pretation of ‘‘self-moving” is of later date, and has 
given rise to many grave misconceptions. ‘‘ Auto- 
matic” was, for instance, a mixture of quicklime, 
sulphur, belemnites, resin, and rocksalt, with or 
without petroleum or ‘‘ Medea oil ;” the mixture 
had carefully to be made when the sun stood highest, 
and had to beapplied in the dark, in order to take fire 
next morning. It was, of course, the morning dew 
which ignited the preparation, the author points 
out; and the apparent contradiction in the 
recipe, ‘‘mix in the sunlight so that it fires at 
sunrise,” vanishes, when we consider that the sun 
dries the air and prevents any premature slaking 
of the lime. This recipe is taken from the ‘‘ Kestoi” 
of Bishop Julius Africanus of Emmaus, who lived 
under the Emperor Alexander Severus, 222-235 a. p. 

The Byzantine or Greek fire of Kallinikos, first 
mentioned in 678, when it saved Constantinople 
from the Arabs, remains mysterious. It may have 
resembled the mixture just alluded to. Syphons, 
tubes by means of which powdered carbon and 
other combustibles were, with the help of the 
mouth, bellows, or compression pumps (200 8.c ) 
blown against the enemy, were then already much 
in use. Oils were distilled in the fourth century, 
the town of Kolophonon (hence colophony) excel- 
ing in this art. The author is convinced that nitre 
or saltpetre was not a constituent of the Greek fire 
which still kept the Crusaders in awe. 

The misuse of the term ‘‘nitre” is another of the 
€rrors nailed by the author. To the Romans, any salt 
or Salt mixture, except our ordinary salt, was 

nitrum.” The word is probably of Phoenician 
origin, The Hebrew “ neter” signified principally 
carbonates which effervesce with vinegar ; ‘ flos 
nitri ” was any efflorescence. The Arabic ‘‘ barud ” 
gunpowder) is derived from ‘‘ barad,” hail crystals 


or saltpetre, and the knowledge of this nitre came 
from the East, where it occurs. The wise Abd- Allah, 
who died at Damascus in 1248, calls it the snow of 
China. But modern firearms were not known to the 
ancient Indians, though Oppert, relying partly upon 
Halhed’s Code of Gentoo Laws, 1777, and upon 
interpolations in older manuscripts, has asserted 
so again as late as 1879. Fire-tubes need not have 
been rifles, nor “ hundred-killers,” cannons. 

The author devotes much attention to Chinese 
fireworks, rockets, fire-throwing catapults, and 
other war machinery; and he states that the 
Mongols distinguished between materials which 
carried fire, and those which exploded. Gun- 
powder was probably known to them about 1240. 
The fire-spitting dragon which frightened the 
Christians at Liegnitz, 1241, was a kite-rocket held 
by aman on horseback. The rockets were originally 
arrows or darts, as the feather long deemed essential 
for the shaft indicates. Self-propelling torpedoes, 
filled with naphtha, sawdust, and mixtures con- 
taining much saltpetre, are described and illustrated 
by Hassan, 1275. This Arabian was also acquainted 
with fireproof coatings. 

By 1248 saltpetre had been introduced to the 
Occident. Friar Roger Bacon advises (Epistola, 
1265 or 1266) to mix saltpetre and sulphur with 
‘*lura nope cum ubre,” which is simply an anagram 
of ‘*carbonum pulvere,” powdered carbon. The 
learned friar was guarded and purposely obscure 
for two reasons: he rather despised the multitude, 
and he, the poor monk, feared the arm of the 
Church. The great Albrecht von Bollstidt, 
Albertus Magnus, Archbishop of Cologne, who died 
1280, had little to trouble about his being decried 
asa magician. He knew nitric acid and aqua regia 
(unknown to Geber, about 650), and writes freely 
about his wonderful experiments. Guns are first 
spoken of in northern Italy, 1331, as a German 
invention ; the Greeks also describe them as such. 
The author adduces fresh evidence that Berthold 
the Black (Monk) did discover, not gunpowder, but 
its use in firearms, probably about 1245. The 
exact date is difficult to settle, as Berthold, who 
enjoyed an evil reputation, is not often mentioned, 
and as his name is coupled with that of some Count 
Conrad of Freiburg; there were three of that 
name succeeding one another, unfortunately. 

The author next deals with famous books, always 
taking the greatest pains to trace the originals and to 
establish the correct signification of doubtful terms 
often misinterpreted. Thus he treats of the ‘‘ Liber 
Ignium” of Marcus Graecus, certainly written before 
1200; the renowned ‘“‘Bellifortis,’ by Konrad 
Kyeser, of Eichstitt (about 1400, manuscript in 
Goettingen); the ‘‘Feuerwerkbuch,” by an un- 
known author of the same period, long kept secret, 
now existing in many copies which often differ 
widely, a book abounding in valuable informa- 
tion ; Roberto de Valturi’s ‘‘ War-Book ” of 1463, 
with the firat woodcut of a breechloader, wrongly 
represented as consisting of two tubes of equal 
length at right angles to one another. Most 
curious is a passage in the ‘‘ Fireworks Book” 
just alluded to, which clearly shows that the un- 
known author understood how to obtain a nitro- 
explosive from oleum benedictum (tar-oil), salt- 
petre, sal-ammoniac (several modern patents con- 
sidered the addition of hydrochloric acid an improve- 
ment), and the oil (acid) generated by distilling 
sulphur. The description would be —s intel- 
ligible to any one skilled in the art. The distilla- 
tion of nitric acid is specially explained, one of the 
many processes first misunderstood and then for- 
gotten. 

The explosive gold-ammonia compound was, 
strangely enough, known long before fulminate 
of mercury. Johannes de Fontana of Munich, 
about 1420, described his hydraulic and explosive 
apparatus in cypher ; he created a vacuum by heat- 
ing the air. How to explode subterranean mines 
is explained by Mariano di Siena between 1427 
and 1449. The first infernal machine was used in 
1581 by Stephen Bathory of Poland when waging war 
with his Scotch and German auxiliary forces against 
the Russians, the same who first employed hot iron 
cannon-balls. John Ostromecki fitted up a strong 
box supposed to contain documents which, appa- 
rently by treason, fell into the hands of the com- 
mander of Pskow, Iwan Shujski; the com- 
mander’s servants became, of couree, the victims, 
just as with modern infernal machines. Senfften- 
berg, a little before that, had devised infernal 








letters ; clockwork to fire bombs followed soon. 
The development of fire ships and torpedoes we 


i learn from the siege of Antwerp, 1585—then held 


by Alexander Farnese of Parma, where the genius 
of Hondius and of Gianibelli helped the Nether- 
landers—and the siege of La Rochelle, 1628, where 
the English failed, in spite of the services of the 
famous Cornelius Drebbel, who afterwards lived as 
an engineer in England. 

None but a scholar and an indefatigable student 
could have produced this splendid compilation. The 
author’s clear grasp and able exposition of construc- 
tive features and cheinical reactions are all the more 
remarkable. The illustrations are exactly what the 
practical man would look for, and the carefully pre- 
pared index deserves special mention. The pub- 
lishers have bestowed the greatest care upon the 
work. The preface by Lieut.-Colonel Max Jiihns, 
an authority on tactics, to which attention is drawn 
on the title-page, merely expresses his high appre- 
ciation of the book, an appreciation in which we 
entirely concur. 


A Pocket-Book of Electrical Rules and Tables. By JouUN 
Munro, C.E., and ANDREW JAMIESON, F.R.S.E., M 
Inst. C.E. Eleventh Edition, revised and enlarged. 
Charles Griffin and Co., London. 

Amongst the new introductions in this, the latest, 

edition of this useful and now widely used pocket- 

book, we notice descriptions of the following in- 
struments: (1) Siemens’ electro - dynamometer ; 

(2) Ayrton and Perry’s magnifying spring ammeter 

and voltmeter; (3) Kelvin’s vertical electrostatic 

voltmeter ; (4) Kelvin’s composite electric balance. 

There are also some capital notes on self-induc- 
tion, which we believe to be new matter, as well as 
on Ayrton and Perry’s secohmmeter ; also a very 
useful reference to the various slide-wire bridges 
and the methods of using them. 


forms a new feature in the book, besides that of Mr. 
Sydney Evershed, for insulation resistance alone, 
which was fully described in the Electrical Review, 
vol, xxv., page 660. The Silvertown portable 
testing set-—the first cne of its kind especially de- 
signed for electric lighting requirements — had 
already been given in previous editions. 

Under the head of capacity tests there will be found 
a terse description of Lord Kelvin’s method by his 
dead-beat multi-cellular voltmeter. We also havea 
description of Mr. Rymer-Jones’s recent adaptation 
(for testing between ship and shore) of Clark’s fall 
of potential fault localisation method. It is a relief 
to notice, by the way, that the Thomson- Varley 
vernier coils are shown connected up correctly in 
this little volume, and not suggestive of a short 
circuit, as in certain text-books and catalogues. 

Under land line requirements some useful hints 
are given, quoted from a recent engineering and 
electrical report of Mr. Charles Bright, F.R.S.E., 
with reference to subterranean cables, their form 
and the best means to be adopted for laying them. 
The same list of submarine cables and the same 
sample specification is given as previously, but 
several ‘‘slips” appear to have been corrected 
regarding this portion of the book, besides various 
modifications and additions. Some useful parti- 
culars are stated—supplied by Mr. Preece, F.R.S. 
ne the recent London-Belfast telephone 
ine. 

The latest double-block duplex system of Muir- 
head appears, with the much-discussed low-resist- 
ance rheostat at the apex of the proportional arms. 
The special points of this were gone into at length 
in our article on the case of Muirhead v. Com- 
mercial Cable Company tried last year and the year 
before. It occurs to us that a reference to Messrs. 
Muirhead and Taylor’s inductive-resistance artificial 
cable might also be to the point here. Extracts 
from an excellent article by Mr. Arthur Dearlove 
on the 1894 Anglo-American Atlantic cable are 
given, and will be found interesting and useful. 
This article originally appeared in the Electrician, 
and sets forth the i speed respectively by 
manual and machine transmission of this, the latest 
ocean cable. 

The description of the very efficient grapnel of 
Professor Andrew Jamieson, 3.E., might 
perhaps now be supplemented by short references 
to some of the various other forms recently designed 
by Mr. Claude Johnson (as supplied by Messrs. 
Johnson and Phillips), besides the excellent instru- 
ments of Mr. F. R. Lucas (used almost exclusively 
by the Telegraph Construction Company), Mr. H. 
Benest, or Mr. Edward Stallibrass, should space 








permit. Why not also an illustration of a specimen 
paying out gear with the Appold brake, as adapted 


An illustration of Siemens’ portable testing set 
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to cable work by Mr. Amos and Sir Charles 
Bright ? The new list of cable ships afloat, with 
their particulars, is distinctly useful. 

A very excellent article by Professor Ewing, 
F.R.S., on ‘* Magnetic Measurement,” appears in 
this edition. 

Nalder’s ballistic galvanometer is well illustrated 
and described, but perhaps the most valuable 
addition to this little book is the illustration of the 
recently invented universal galvanometer of Mr. 
H. W. Sullivan, as made by Elliott Brothers, 
which has been found in practice to do all it claims, 
both by sea and land, whether used for steady de- 
flections or throws, besides admirably answering 
the purpose of a signalling instrument. The 
Ayrton and: Mather suspended coil (termed by 
them ‘‘ moving coil”) galvanometer is also briefly 
described. 

This now standard pocket-book—the vade mecum 
of electrical engineering—winds up with the usual 
Tables of reference (in addition to lists of standards 
and units at the beginning of the book), and a 
fairly abundant index, in which, however, finality 
can never be reached. It is not claiming too much 
to say that it is the most carefully compiled pocket- 
book of the kind yet published. 
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THE JAPANESE BATTLESHIP “YASHIMA.” 

On Friday last there was launched from Elswick 
shipyard a first-class battleship which Sir W. G. Arm- 
strong, Mitchell, and Co, have built to the order of the 
Japanese Government. This vessel, the Yashima, is 
one of two sister ships now in course of construction 
in England, the other vessel being still on the stocks in 
the yard of the Thames Iron Works at Black wall. 

On the present page we give two views, showing the 
general arrangement of the Yashima. She is about 
400 ft. long on the water line, and 412 ft. long over all. 
The ram, or spur, extends beneath the water about 
13 ft. forward from the water line. The length between 
perpendiculars is 372ft., so that the counter would be 
about 27 ft. long. The moulded breadth is 73 ft. 6 in., 
the moulded depth 43 ft. 78 in., and the mean draught 
26 ft. 3in. The displacement at that draught will be 
about 12,320 tons. This will include normal coal, 
and all armament, stores, &c., in seagoing trim. 
The normal coal load is 700 tons, but the bunkers 
when full will hold 1200 tons. The vessel will have 
an armoured belt 226 ft. long by 8 ft. deep. At normal 
draught this will extend 3 ft. above the water line, and 
5 ft. below. In the middle it will be 18 in. thick, and 
will be 16 in. at the intermediate parts, and 14in, 
thick at the ends. Over the machinery space there 


athwartships from the top edges of the belt on the 
port and starboard side, and therefore above water. 
At the ends the deck is lower in the ship, and also 
slopes down at the sides in the usual way, so that it is 
below water level. Above the thick belt there is 4-io. 
armour to the main deck, There are two barbettes of 
the usual shape at each end of the citadel. Each one 
is built up in the front of 14-in. armour down to the 
main deck. Below here to the protective deck the 
barbette armour is 9 in. thick, it being behind the 4-in. 
armour referred to. The shields to the barbette guns 
are of 6-in. armour at the front, thinning somewhat 
to the rear, the end being quite closed, as in the 
Magnificent. From each of the barbettes there are two 
screens of 4-in. armour between the main and protec- 
tive decks. These screens are not quite square 
athwartships, the forward ones tending aft at a small 
angle, and the after ones forward. At the back of 
these screens, and therefore at the rear of the barbettes, 
the armour is 5 in. thick. The conning tower armour 
is 14 in. thick, and there is a director tower of 3-in. 
armour, All the armour is of the Harvey type, and 
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has been supplied by Messrs. Charles Cammell and 
Co. The coal storage is arranged so as to give protec- 
tion against shell fire as far as possible. 

The disposition of the armament is well shown in 
our two illustrations. There will be two 12-in. 49-ton 
guns in each barbette ; they will command an horizon 
of 30 deg. to the rear of each barbette on both beams. 
There will be ten 6-in. quick-firing guns; six of these 
will be on the upper deck, as shown. The two for- 
ward guns will have a range of fire of 9) deg. before 
and 60 deg. abaft the beam. The after guns will 
command an arc of fire of similar extent. The two 
6-in. guns amidships will train 60 deg. before and 
abaft the beam respectively. The four remaining 
6-in, guns will be on the main deck, each one beirg 
mounted in casemate having 6-in. armour on the 
front and 2-in, armour on the rear part. The 6-in. 
guns on the main deck are carried on what we may 
describe as half-sponsons, that is to say, at the bottom 
part, or main deck level, they do not project beyond 
the ship’s side, but as the casemates are carried 
vertically upwards, whilst the vessel’s side tumbles 
home, there is a sponson-shaped projection at the top. 
It will be seen, however, that the structure does not 
extend beyond the extreme width of the ship. These 
casemates will be protected against raking fire by the 
4-in, screens before mentioned. Theupper deck guns 
are placed behind the usual heavy steel shields. 

There are 24 quick-firing guns, all 3-pounders, ex- 
cepting four, which will be placed in the tops, these 
being 24-pounders. The rest will be placed—eight on 
the bridges, four on the bulwarks, and eight on the 
main deck, There are five torpedo discharges. Four 
of these are on the ‘broadside and submerged, whilst 
one isin the bow. There will be two military masts, 
each with two fighting tops. There will also be two 
chimneys, . 

There will be a large bridge forward over the conning 
tower and abaft the forward barbette. On this will be 
placed the chart-house. The conning tower is on the 
end of the barbette, an arrangement which allows of 
voice-tubes, telegraphs, steering-rods, &c., being well 

rotected, as they go down the ammunition hoist. 
here is a somewhat smaller bridge aft, these two 
athwartship bridges being connected by fore-and-aft 
bridges. 

The boats are to be carried on skids in the usual 
way, and there is a derrick with steam winch for lift- 
ing them placed on the upper deck, and supplied with 
steam by a donkey boiler on the main deck, the latter 
also supplying steam to the capstan engines, &c. The 
boats consist of two 56-ft. torpedo vedette boats, a 
42-ft. launch for countermining, a 30-ft. steam pinnace, 
a 28-ft. cutter, a 30-ft. and a 27-ft. gig, a 27-ft. life- 
boat, besides smaller boats and life rafts. A 24-pounder 
gun will be placed in each of the larger boats. 

The vessel has bilge keels running nearly half the 
length of the ship, and about 2 ft. 6in. deep. The 
bottom appeared as the vessel was in construction to 
be rather flatter amidships than some designs for this 
class of vessel, but the ends are beautifully fine, the 
endeavour apparently being to get stability by a 
squarer bilge than usual. he flat keelplate is of 
the ordinary construction, and there is the usual 
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24-SPINDLE MULTIPLE DRILLING MACHINE. 
CONSTRUCTED BY MR. ALFRED HERBERT, LIMITED, ENGINEER, COVENTRY. 


(For Description, see Page 312.) 
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cellular double bottom with longitudinal framing. 
Within the citadel are deep frames, and beyond the 
frames are rolled Z-bars split to take the floors. The 
stem and spur are a massive steel casting. The rudder 
frante and the stern frame are also steel castings. The 
propeller shaft struts are two steel castings meeting 
under the keel, where they are scarphed together, and 
bolted through. the keel, the ina ends being attached 
to the ship by palms as usual. The formation of the 
stern is shown in the illustration. It will be seen to 
be cut up aft, and a balanced rudder is used, as 
originally introduced in torpedo craft and now ap lied 
to cruisers. These features should give the vessel ex- 
cellent manceuvring qualities, and probably she will 
prove the handiest battleship yet constructed. 

The Yashima is intended to be used as a flagship, 
the Admiral’s saloon being in the extreme after part 
on the main deck. This room is about 40 ft. in length, 
and looks out on to the stern walk. Immediately 
forward is the dining saloon, which is also a large 
room, 15 ft. by 30 ft. The sleeping cabin and bath- 
room are adjoining. The officers’ cabins are at each 
side of the ship, and the crew are forward in the usual 
positions, there being messing room for the whole 
pm company of 600 at one time. From the main 

is to be seen the extensive provision made for 
pager ce the upper deck near the barbettes, so as 
to provide against the blast of the 12-in. This 
consists chiefly of deep girders sup cond one pillars, 
&c. The steel bulkheads oe the officers’ cabins 
are also used for the same p se. Descending to 
the belt deck, the omnammnad bunkers for affording 
coal protection is noticed. They go up to the main 
deck, and in the midship part there is over 12 ft. of 
coal, but this tapers off as the ship narrows, though 
the coal protection extends through the whole length 
of the citadel. All hatches and openings in this deck 
are protected by cofferdams, which are 3ft. high, 
being therefore carried 6 ft. Pen the normal water 
line. All these openings have armoured doors or 
armour bars by which they can be closed during 
action. The funnels, downcasts, air-shafts, &c., have 
armoured bars at the level of the protective deck, in 
accordance with approved practice. 

On this deck at the ends, outside the citadel, there 
is accommodation for some of the officers aft, and for a 
part of the crew forward. The wardroom, which is 
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aft, is 40 ft. by 25ft. Forward on this deck is the 
bow torpedo tube. 

On the lower deck we have the protection of the 
belt on each side, and are below the base of the 
barbettes, the latter standing on the protective 
deck. Here are cross armoured bulkheads joining 
the ends of the port and starboard belt. These bulk- 
heads are beyond the ends of the barbettes and 
are at right angles to the centre fore-and-aft line, 
not sloping as the 4 in. screens above. The thickness 
of the forward bulkhead is 14 in., and of the after one 
12in. This armour is Harveyed, as is the rest of the 
thick armour. On this deck, being protected by the 
belt and the coal when in the bunkers, there is an 
ammunition passage, for serving the 6-in, guns, extend- 
ing right round the machinery space, which, at this 
level, occupies the greater part of the citadel. The 
magazines are below, and the ammunition is brought 
up by hoists and served from this passage to the gun 
positions through armoured hoists. The arrangement 
is very conven‘ent, as the ammunition is thus taken 
direct to the guns by astraight lead, and has not to be 
handled excepting behind armour. Forward and aft 
of the machinery space, but within the citadel, on 
this deck are two sets of hydraulic machinery 
for working the barbette guns. Forward, beyond 
the citadel, on this deck, are tanks, stores, and 
chain lockers, It may be noted that chain cable 
forms very good protection. Aft of the citadel is 
mostly given up to store department. The special 
framing behind armour consists of deep web- 
frames. Here also may be seen the teak caching, 
which is of approved design according to Navy practice, 
the thickness being 4in. Special armour bolts are 
used, there being one to about every square foot of 
surface, 

The lowest or platform deck is, of course, well below 
the water line, and naturally there is no armour, 
though the coal bunkers afford some protection. The 
main area at this level is occupied by the machinery 
space, but between theengine-rooms and extending their 
whole length, and also in height from the belt deck to 
the inner bottom, is an important compartment, about 
9 ft. wide and 40 ft. long. This is divided into engineer’s 
workshops, engineer’s storerooms, and gunner’s stores. 
The workshops being placed here are very convenient 
for repairs, and by the arrangement a double bulkhead 
is afforded between the engine-rooms, This might be 
an important feature in a war vessel, and when one 
remembers the City of Paris mishap, one recognises 
it might also be of use in a merchant vessel. Outside 
the machinery space, the magazines, shell-rooms, and 
handing-rooms occupy most of this deck. The sub- 
merged torpedo rooms and steering compartment, 
where the steering engine is placed, are situated aft, 
whilst forward are the other submerged torpedo 
rooms, the capstan engine, and boatswain’s stores. 

The lowest depth is the hold, which is occupied by 
magazines, submarine mines, and torpedo-heads. In 
the fore and aft peaks are ballast tanks. Forward 
and aft are the torpedo workshops. Right forward is 
to be seen the special construction for giving strength 
to eke poi the ram, It may be stated there are to be 
carried three 18-in. torpedoes to each discharge, or 15 
in all. 

The machinery is supplied by Messrs. Humphrys, 
Tennant, and Co., of Deptford. The two sets of main 
engines are of the usual three-stage compound type. 
The cylinders are 40 in., 59 in., and 88 in. in diameter 
by 3 ft. 9in. stroke. The boilers are of the usual 
single-ended return-tube type with four furnaces. 
They are 10 in all, and are placed in four water-tight 
compartments, three in each of two compartments and 
four in two others. The legend power is 10,000 horse- 
power with natural draught, at which the speed is 
estimated at 16} knots, and 13,500 with a forced draught 
of 14 in. air pressure, the corresponding speed being 
18} knots. The vessel is divided into 181 water-tight 
compartments, of which 36 are in the double bottom, 70 
in the hold, 18 on the platform deck, 29 on the lower 
deck, 22 on the belt deck, and six on the main deck. 

From what has been said it will be seen that the 
Yashima is an exceptionally powerful war vessel. 
She is not unlike the new battleships just announced, 
but though of less displacement, has a somewhat greater 
draught than they. A brief description of these 
vessels is given in our article on the Navy Esti- 
mates in the present issue. The main armament is 
the same so far as number and calibre of guns are con- 
cerned, but it may be that the Yashima’s guns will be 
longer than those of the British ships. The latter, how- 
ever, carry two more 6-in. quick-firers. The Yashima 
still more nearly approaches our Renown, being 
about the same length, 18 in. wider, and practicall 
the same displacement, the draught of the British 
vessel being somewhat greater. In place of the four 
12-in. guns of the Yashima, the Renown has four 
10-in. guns. The number of 6-in. guns is ten in each 
vessel. The Yashima exceeds in size H.M.S. Bar- 
fleur, which now ranks as a first-class battleship, the 
latter being about 2000 tons less displacement than 
the Yashima. The British vessel has, however, four 
29-ton guns as her main armament in place of the four 





49-ton guns of the Japanese vessel, and but eight 


4.7-in. guns in place of the ten 6-in. guns. On the |p 


other hand, the Majestic, which is nearly 15,000 tons 
displacement, has, like the Yashima, four 12-in. guns, 
but we believe the guns in the British vessel are not 
so long, and are therefore a trifle lighter. With 
regard to speed, it will be well to await the results 
of the trials, but in any case it may safely be said 
that two such accomplished designers as Sir William 
White and Mr. Watts have made the best use of the 
displacement at their disposal. 

With regard to the launch of Friday last, little need 
here be said beyond the fact that it was perfectly suc- 
cessful. The naming ceremony was performed by 
Madame Kato, the wife of his Excellency the Japanese 
Ambassador. Lord Armstrong, Sir Andrew Noble, 
and Mr. P. Watts represented the contracting firm, 
whilst Captains Yendo, Japanese Naval Attaché, 
Takayama, and Miyabara, Commander Kitagoga, all 
of the Imperial Japanese Navy, were present, as well 
as a numerous and distinguished company, the guests 
of the contractors. 

We propose in the future to give further particulars 
and illustrations of this splendid ship and her ma- 
chinery. 





THE ROYAL ITALIAN ARMOURCLAD 
“*SICILIA.” 

WE commence the publication on the two-page plate, 
and on page 303, of illustrations of this the last of 
those monster battleships known as the Umberto type, 
built in recent years for the Italian Navy. We intend 
in a subsequent issue to give detailed drawings, and 
may therefore defer our full description. But it may 
here be stated that the principal dimensions of the 
Sicilia are: Length, 400ft.; beam, 77ft.; mean draught, 
28 ft. 8 in., and displacement 13,375 tons. The protec- 
tion consists of an armoured belt extending for nearly 
two-thirds of her length, and ending in two transverse 
bulkheads as in the British battleships. At either 
end of the armoured redoubt are the barbettes, each of 
which contains two 13}4-in. 67-ton Armstrong guns, 
and these barbettes are protected by inclined com- 
pound armour l4}in. thick. The auxiliary armament 
consists of eight 6-in., sixteen 4}-in., two 3-in., ten 
2}-in., and ten 14-in. quick-firing guns. The ship was 
built at the Royal Italian Dockyard at Venice, while 
the machinery was constructed by Messrs. G. Ansaldo 
and Co., Sampierdarena, near Genoa, who have had 
the co-operation of Messrs. Maudslay, Sons, and Field, 
of London, not only in the design of the engines, but 
in the reconstruction of the works to enable such a 
heavy job to be undertaken. The twin engines are of 
the double compound type, each with two high-pressure 
cylinders 47 in. in diameter, and two low-pressure 
cylinders 89in. in diameter, with a 4 ft. 3in, stroke, 
and the collective horse-power of the engines is 15,200 
under natural and 20,000 under forced draught. 
There are 18 boilers, arranged in six compartments, 
two of them abaft the engine-rooms. The boilers are 
14ft. 3in. in diameter by 9ft. 7 in. long, each with 
four furnaces of 3 ft. 2in, diameter, and the working 
pressure is 1001b. As we shall give drawings of the 
machinery, we defer detailed description. 





24-SPINDLE MULTIPLE DRILLING 
MACHINE. 

WE illustrate on the preceding page a multiple drill- 
ing machine carrying 24 spindles, and specially designed 
by its maker, Mr. Alfred Herbert, Limited, Coventry, 
for drilling the holes in the finger-bars and knife-bars 
of reaping and mowing machines. The conditions to 
be met comprise the simultaneous drilling of 24 holes 
of from } in. to ,, in. diameter, at a nominal pitch 
of 3in., but this pitch has to be capable of slight ad- 
justment. As constructed, each spindle is carried in 
a separate head, which is bolted by means of a T-slot 
to the crossbar of the machine, and so arranged that 
a slight side adjustment can be given to each head. 
At the same time each spindle can also be adjusted 
vertically, so that it is not necessary to use drilling 
bits of equal length in all the sockets. This is accom- 
plished by placing the lower sleeve in which each 
_— runs in a split socket, to which it can be 
clamped by tightening up the bolts clearly visible in 
Fig. 1. The driving pulleys are mounted on a second 
fixed sleeve, running in bearings at the top of the 
spindle brackets. The spindles pass through these 
sleeves, to which, however, they are connected by a 
loosely fitting key. The end thrusts of the drills 
are taken on ball collars of hardened steel. The 
driving pulleys are staggered, as will be seen on 
reference to Fig. 1. This arrangement admits of the 
spindles being pushed close, without necessitating the 
use of very small driving pulleys. The machine is 
driven from a horizontal shaft at the back (see Fig. 2), 
at one end of which a cone pulley is fitted, giving two 
changes of speed. On this horizontal shaft are four 
pairs of machine-cut bevel gears driving four short 
vertical shafts. On the upper end of each vertical 
shaft is fitted a wide drum, divided in its centre by a 





flange. A group of three of the upper row of driving 
ulleys is driven by an endless belt running over ad- 
justable idlers from the upper portion of the drum on 
the upright shaft, while a group of three of the lower 
row of pulleys is driven in a similar manner from the 
lower portion of this drum. The adjustable idler 
pulleys admit of the belts being tightened up, and it 
will be seen that the only gearing in the driving 
motion consists of the four pairs of bevel wheels, which, 
however, run at a comparatively low speed, so that 
the vibration and noise of high-speed gear are avoided. 
The feed motion is effected by raising the table by 
means of a long wedge which bears on steel rollers, 
This arrangement supports the table practically 
throughout its whole length, and avoids any sagging. 
The wedge is fed forwards by means of a screw and 
train of change-wheels, so that any desired rate of 
feed can be obtained. The feed motion is thrown off 
automatically at any desired point by a clutch, and 
there is a quick return for lowering the table. The 
work is submerged in suds during drilling, so that the 
trouble of lubricating the 24 spindles by means of 
separate dripping pipes is avoided, and a thoroughly 
efficient lubrication is obtained. The weight of the 
machine is 2 tons 15 cwt. 





HYDRAULIC SYSTEM FOR WORKING AND 
LOCKING OF RAILWAY POINTS AND 
SIGNALS. 

Tue working and locking of railway points and sig- 
nals by means of fluid pressure has now been brought 
to great perfection, and has proved thoroughly reliable 
during many years’ practical experience. Installa- 
tions in various parts of the world, comprising in the 
aggregate many thousands of levers, are in daily use, 
and consequently some detailed description of this 
system will no doubt prove interesting. 

Instead of the points and signals being moved by 
means of rigid rods and wires, as hitherto done, involv- 
ing considerable effort on the part of the signalmen in 
pulling over the levers, particularly when the points 
and signals are at very yreat distances from the cabin, 
they are worked by means of fluid under pressure, 
preferably a mixture of water and glycerine, conveyed 
by means of small pipes laid underground to double 
pistons fixed near the points, or to small single pistons 
attached to the signal-posts, the necessary power being 
generated by a pump worked by hand, steam, or 
gas, as circumstances render necessary or convenient, 
The power so generated is stored up in an accumulator 
ready for use. By this system the working of points, 
however distant they may be from the station or cabin, 
is accomplished without any physical effort on the part 
of the signalman ; the little levers used for turning on 
the pressure can be moved by a child, the number 
of signal cabins and signalmen can be reduced, station 
yards are kept clear of the usual multiplicity of rods, 
rollers, cranks, compensating levers, and other mecha- 
nism, smaller cabins are required, in fact, the little 
levers can be, and are frequently, fixed in the station- 
master’s office or some room in the station buildings, 
and so considerable economy is effected. 

It is obvious that it is of most vital importance that 
whilst points are moved to and fro with the greatest 
facility, means should be provided for securing them 
firmly in = before a train is allowed to pass over 
them, and for assuring the operator that such closing 
and locking of the points has been perfectly accom- 
plished. This very important object is attained, by 
the system under review, in the most perfect manner, 
Each set of points is moved to and fro by means of two 
pistons, which are put in alternate communication with 
fluid under pressure and a discharge reservoir. When 
the fluid has moved the points by means of the pistons, 
it is allowed, hy the opening of a valve worked by the 
point lock attached to the points, to pass back to the 
signal cabin, and by means of a small plunger fixed to 
the lever-locking frame, to take a lock off the point 
lever, so permitting the operator to pull it completely 
over, releasing the signal lever, which can then be 
moved, and the signal worked to permit a train to 
advance over the points. 

The first and partial movement of the point lever 
turns on the fluid under pressure to the points, 
unlocks them, moves, and then locks them in their 
altered position, and after this is accomplished, the 
fluid returns to the cabin and releases the point lever, 
which can then be pulled the remainder of its stroke 
for the purpose of releasing the appropriate signal 
lever. Thus an infallible detector is provided to every 
pair of points, and their movement is perfectly con- 
trolled, irrespective of distance, 

The mixture of a certain quantity of glycerine with 
the water obviates all difficulty from frost, and prevents 
all risk of the fluid freezing during the most severe 
winters. The apparatus in actual work has been sub- 
jected to very severe tests, with a temperature as low 
as 20 deg. below zero Fahr., and no inconvenience 
has been experienced from congelation. 

The lever locking frame is very small; a set of 
10 levers only measures 2 ft. 6 in. by 1 ft. ; this will 
give some idea of the smallness of the cabins required, 
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Signals near the cabin are, on this system, general] 
worked directly by fluid pressure, acting throug 
pistons attached to the signal- posts, but distant 
signals may be worked by ordinary wire connections, 
moved by rams fixed in or near the cabin. Compen- 
sators for points or signals are not required ; in the 
case of distant signals worked by wires, the rams pull 
the wires just as far as may be requisite for lowering 
the signals, the stroke of the piston being sufficient to 
work the signals under all circumstances of expansion 
and contraction of wires. 

Separate levers are not required for facing point 
locks ; one lever unlocks, moves, and relocks the points 
and works the locking bar. If desired, the facing 
point locks are constructed so as to be capable of being 
‘+ trailed;” this is a convenience particularly on foreign 
railways, where drivers of trains shunting are in the 
habit of running through points in a trailing direction 
when they are not set right for the road on which they 
are running. 

We will now, with the aid of the illustrations, de- 
scribe in detail the construction and working of the ap- 
paratus. Figs. 1 to 4, on page 318, show clearly the 
whole arrangement for working and locking the two 
sets of points for a cross-over road, the various parts 
being distinguished by the following letters of re- 
ference : 


Material out of Doors. 


Functions. Apparatus. 
To workand ja, b Points of a crossing. 
to control Facing point lock. 


Plunger under constant pressure. 
Plunger for working points and lock. 
Crank working the facing point lock. 
Lever working the points. 


Working { 
Rod worked by the lock and working the 
control valve. 
Control or Control valve. 


~ Soe & 


detector Cut-off valve closed by pressure in pipe m. 
Discharge safety valve in the case of ab- 
normal pressure in pipe y. 


Constant pressure pipe. 
m, m' phe ee working a@ and b. 
: . ¢c ontrol pipe, 
Hydraulic (N.B.—In the case of working a single point, 
ss m' suppressed becomes the control C. 
p Pipe charged shown in full lines. 
m Pipe not charged shown in dotted lines. 


Apparatus in the Cabin. 


~~ Ne 


Functions. Apparatus. 
Workin Lever of valve for working @ and b. 
ad Valve worked by lever A. 
Control or for workiug a and b. 
detector Plunger for working the control of @ and b, 


Control lock. 


Signal lever interlocked by lever A, subject 

Interlocking to control thereon. 

between the 
levers 


Lever locked by lever A. 


o Control plunger a! constant pressure 

- 

ig 

B 

Cc 

s Locking slide bar. 

t 
u 
v 
w 
x 
z 


» _ tappets 
Pressure pump. 
Hydraulic Discharge — 
apparatus Accumulator, : 

Cut-off tap. 

Having thus named the various parts, we will give 
a description of their working. 

The lever A is worked by hand in two movements. 
The first part of the movement (2 of the stroke) is un- 
impeded, and works the valve , causing the move- 
ment of the differential plunger e f, which works the 
bolt d and the points a and b. The second part of 
the movement (3% of the stroke) is dependent upon the 
position of the control lock 7 which separates the two 
movements. 

The lever A takes four positions, shown in the four 
diagrams on page 318, that is, two controlled positions 
(Figs. 1 and 3), and two working positions (Figs. 2 and 
4). The points a and b and the facing point lock d 
are hydraulically worked by the differential plunger 
e f, the working of which causes three successive 
movements : 

1, The unbolting of the points by the first rotation 
of the facing point lock d by means of the crank g. 

2. The movement of the points by the lever h. 

_ 8. The bolting of the said points by the second rota- 
tion of the facing point lock d. 

It will be noticed that each locking block is mounted 
centrally on the rod d, and that each is broad on one 
side, and narrow on the other. The broad portion 
interposes between the rail and the point when the 
point is open, whilst the narrow portion comes up 
outside the point, jamming it against the rail when 
that point is closed. On unlocking the point as de- 
scribed, the rotation of d continues until the broad 
portion of the locking block bears on the underside 
of the closed point. Under these conditions it cannot 
move further until the point has been moved over. 





_ The facing point lock d takes three distinct posi- 
tions : two for locking the points (Figs. 1 and 3), and | 
one allowing points to be worked (Figs. 2 and 4). | 
The working of the lock r upon the point lever is done | 
hydraulically and automatically by the facing point | 
lock in its last movement. The facing point lock d by | 
the link i acts on the control valve & and on the dif. 
ferential plunger oq; this works the lock 1, which | 


acts as a control or release lock on the point lever 
A. In operating the plant, the signalman, if he de- 
sires to shift the points, first moves the point lever A 
over as far as the lock 7 will let him. During this 
motion the lever A mechanically locks the signal lever, 
with which the signals, corresponding to the original 
position of the points, are operated. At the same 
time the signals corresponding to the new position of 
the points still remain locked. As soon, however, as 
the points are locked in their new position, the control 
lock 7 on lever A is raised by means of water ad- 
mitted to the hydraulic plungers 0, g, through the 
valve k, which is operated when the bar d locks che 
points. Knowing the points are thus secure in place, 
the signalman moves A over to the full limit of its 
travel, and in doing so unlocks the signals correspond- 
ing to the new position of the points. The interlock- 
ing of the signal and point levers is purely mechanical. 
The locking of lever C, which should not be moved 
at the same time as lever A, is accomplished by means 
of a horizontal tappet in the first sixth part of the 
stroke of lever A. This precedes the movement of 
the valve & controlling the points a and b. The re- 
leasing of the lever B (which ought not to be released 
until lever A is pulled completely over) is accom- 
plished by a horizontal tappet in the last sixth of 
the stroke of the lever A. 

The accumulator X, holding 1, 2, or 4 gallons, and 
arranged for 50 atmospheres pressure, is sufficient for 
50, 100, or 200 movements. The pipes are charged bya 
pump ordinarily worked by hand. A small gas engine of 
4 horse-power suffices for larger installations. The 
liquid (water and glycerine) employed is used over and 
over again, being brought back to the reservoir by a 
return pipe. When the accumulator is charged the 
state of the hydraulic installation is readily seen. 
Should any leakage take place, it is shown by the fall- 
ing of the accumulator. 

‘ig. 5, page 314, shows a perspective view of an 
eleven-lever locking frame with hand pump attached 
as constructed for railways in India. Figs. 6 and 7, 
page 315, are respectively front elevation and section 
of asimilar locking frame. The small handles or levers, 
the movement and working of which have already 
been described, operate interlocking mechanism of 
an ordinary character as used in the ordinary inter- 
locking installations carried out with rods and wires, 
by means of which the levers are interlocked one with 
another, and it is rendered impossible to move them in 
a contradictory manner. To this end a slide from 
each lever passes down through a casting v. Each of 
these slides is notched. A block sliding horizontally 
in one of the openings shown in v can enter these 
notches. One edge of each notch is cut at a bevel, and 
similarly with the sliding block or tappet. On pulling 
the lever over, this bevel causes the block to slide out 
of its notch as the lever descends, but at the same time 
forces the other end of it into a notch on one of the 
signal levers, which accordingly cannot be moved until 
the first lever is returned to its original position. The 
levers also work the valves as shown, for the purpose 
of permitting the fluid under pressure to pass from 
the pump or accumulator to the points or signals to be 
operated. 

Fig. 8, page 314, is an illustration of an ordinary 
set of double pistons, valves, and locking gear used 
for working and locking a pair of facing or other 
points. It will be seen from this illustration that 
there are comprised in one box fixed near the points 
the following parts, shown in Figs. 1 to 4 before 
referred to, viz., ¢ and f the plungers for holding and 
working the points and point lock, & the control 
valve, / the cut-off valve closed by pressure, j dis- 
charge valve in case of abnormal pressure in pipes, 
and the various pipes and rod connections for con- 
necting to the points and the accumulator. In this 
case, however, the device is arranged so that the 
points can be ‘‘ trailed,” and the locking is, therefore, 
effected in a different manner, as with the arrange- 
ment shown in Figs. 1 to 4 it is obvious that trailing 
is impossible. In this case the points are coupled by 
connecting-rods to a bellcrank lever placed between 
the rails, When either point is home against its rail, 
the lever arm working it and the corresponding coup- 
ling-rod are ina straight line, and hence the point is 
in a locked position. In the arrangement already 
described it is the final motion of locking the point 
which moves the control lock r on the point lever, 
so that when arranged for the points to be trailed, 
a modification is required. The requisite control of 


the valve & is in this case obtained by a sliding lock| 5. J 


shown in Fig. 8, which is operated by a rod connected 
to the points, and allows, by means of the link con- 
nections shown, the rams to travel a little farther, as 
soon as the points are home. In making this further 
travel the valve k, Figs, 1 to 4, is moved, and the lock 
r taken off the lever A. 

Figs, 9, 10, and 11 show the details of the point 
lock and connections, as well as the connections 
between the points and the double pistons before men- 
tioned, when arranged as in Figs. 1 to4. The method 
of working this facing point lock is as follows : 

When the fluid under pressure from the accumulator 





is introduced to the cylinder fin which the piston of 
larger diameter works, the pressure on the smaller 
size piston is overcome and the rod connecting the 
piston to the bellcrank fixed between the rails is 
moved, the bellcrank y is pushed over, the rocking 
shaft turns round, and the locking blocks are withdrawn 
from the points. As soon as these locking blocks are 
withdrawn as far as they can be against their stops, 
the crank is no longer capable of movement, and 
therefore the scale beam lever h upon which the crank 
is mounted is moved, and the tongues are pushed 
over to the opposite stock rail. As soon as the tongues 
have reached the stock rail, the scale beam lever can, 
of course, be moved no further, and the bellcrank 
mounted upon it is therefore free to be again moved. 
The pressure continuing on the piston, the crank is so 
moved, the rocking shaft is turned further round, and 
the blocks are again brought up to hold the points 
in position, As soon as this is done, the locking bar 
working in connection with the rocking shaft which 
carries the locking blocks, is moved down out of the 
way of the approaching wheels, and as it descends to 
the end of its stroke, it moves the rod i working a bell- 
crank, which opens a valve and permits the pressure to 
return to the cabin for taking off the lock r from the 
point lever as previously described. 

Fig. 12 shows the lower portion of a signal-post, in 
this case constructed of wrought-iron, as generally 
used on foreign lines. This signal carries two arms, 
one for up traffic and the other for down, and instead 
of the ordinary weighted levers at the foot of the post 
which are pulled by the wires for the purpose of lower- 
ing the arms, twosmall pistons are provided working 
in little cylinders attached to the signal-post, and when 
it is required to lower a semaphore arm, the signal 
lever in the cabin being pulled over, a valve is opened 
which permits the fluid under pressure to pass from 
the accumulator or pump to the small piston before 
referred to on the signal-post, and the rod which works 
the signal arm is thereby pulled and the arm is lowered. 
As soon as the fluid pressure is withdrawn, the weight 
upon the arm itself takes it to ‘‘ Danger,” and the signal 
is restored to its normal attitude, 

Fig. 13 shows a set of three rams for working distant 
signals. Each of the pistons is provided with a wheel 
round which the wire passes, and is then fastened 
firmly to the box, the other end of the wire passing 
away to the signal. Assoonas the fluid under pressure 
is turned on by means of the lever in the cabin, which 
is to work the distant signal, it passes to the end of 
the cylinder of one of these rams, and so pushing the 
piston out, and with it its wheel, pulls the wire and 
lowers the signal. As soon as the pressure of fluid is 
withdrawn, he weight of the distant signal carries the 
wire and the ram Task to the former position. The‘ 
length of the piston can be made sufficient to take up 
all possible amount of slack that may be created by the 
expansion of the wires, and so the signal is pulled off 
accurately under all circumstances, 

From the foregoing description it will be seen that 
this system of hydraulic working and locking of points 
and signals is extremely simple. In very many in- 
stances where difficulty is experienced in finding room 
for cabins of the ordinary kind and size, this system 
doubtless proves extremely valuable. The Tower 
Bridge was interlocked on this system by Messrs. 
Saxby and Farmer, Limited, of Kilburn, London, who 
are the manufacturers of the apparatus under the 
Bianchi-Servettaz patents. 





Tur Exxctrrio Licut at NotrincHamM.—Abt a meeting 
of the Nottingham Town Council on Monday, Sir J. 
Turney presented a report from the electric lighting 
committee recommending an extension of the electric 
lighting system in the town at an estimated cost of 

, Sir John said the council commenced supplying 
current in September, 1894, when they had only 35 cus- 
tomers on their books. There had not been the slightest 
hitch in working, and now the council had 202 customers, 
representing 16,516 lamps of 8 candle-power. There were 
also five miles of cable in the streets. It was now neces- 
sary to make extensions in order to provide for next 
winter. The report of the committee was adopted, and 
the expenditure recommended was authorised. 





PERSONAL.—Messrs, Christie Brothers, of 188, St, 
Vincent-street, Glasgow, have been appointed sole agents 
for Scotland for the patent glazing supplied by Mr. 
Sam Deards, of the Victoria Works, Harlow.—An amal- 
gzamation has been effected between the firms of Messrs. 
essop and Son, of Leicester, and that of Messrs. 
Apne Brothers, of London, under the title of Jessop 
and Appleby Brothers, Limited. The head offices of the 
new firm will be at 22, Walbrook, E.C.—The Jos. C. 
Nicholson Tool Company, of Collingwood-street, New- 
castle-on-Tyne, have opened a London office at 7, 
Laurence Pountney-hill, E.C., which will be under the 
management of Mr. Henry Clark.—Messrs. Penman 
and Co., boilermakers, Glasgow, have appointed Messrs, 
Jasper C. Mounsey and Co., of 7, Laurence Pountney- 
hill, E.C., as their London agents.—Mr. S. Tomlinson, 
water works engineer of Bombay, has been appointed 
engineer-in-chief to the Singapore Municipality, as the 
successor of the late Mr. James MacRitchie. 
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APPARATUS FOR THE HYDRAULIC WORKING OF POINTS AND SIGNALS. 


ENGINEERS, LONDON. 


LIMITED, 


CONSTRUCTED BY MESSRS. SAXBY AND FARMER, 


(For Description, see Page 312.) 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was only small, and though the market 
was cheerful in tone, and inquiries were numerous, the 
amount of business transacted was not very large. This 
was owing to the different ideas of buyers and sellers as 
to what prices should be. There was a strong disposition 
on the part of buyers to enter into contracts for delivery 
ahead, but sellers were in no hurry to do forward busi- 
ness, a8 they consider prospects for the future bright, and 
hope and believe that by waiting a little while they will 
be able to realise better prices than are ruling just now. 
At the opening of the market No. 3 g.m.b. Cleveland pig 
iron sold at 383, 3d. for prompt delivery, and there were 
plenty of buyers at that price. Later in the day 38s. 44d. 
was realised for the ruling quality, and by the close of 
the market many sellers would not quote below 38s. 6d. 
The lower qualities of pig iron were rather dearer 
than when we last reported. No. 4 foundry was put at 
37s. 3d. and grey forge 36s. 94.—both for prompt delivery. 
Middlesbrovgh warrants opened at 33s. 74d. and closed 
firm at 38s. 9d. cash buyers. East coast hematite pig 
iron was in pretty good request, and though several 
buyers endeavoured to purchase Nos. 1, 2, and 3 at 
46s. 6d. for early delivery, sellers as a rule quoted 47s., 
and some business waa transacted at the latter figure. 
Spanish ore was firm. Rubio was 12s. 9d. ex-ship Tees. 
To-day there was practically no change in the market. 

The Make and Disposal of Piy Iron.—To-day the 
Cleveland Ironmasters’ Association issued from their 
offices here their customary monthly returns, showing 
the production and disposal of pig iron in the north 
of England during February. The figures reveal 
what was pretty generally anticipated. They show 
that of 134 blast-furnaces built, 96 were in operation, 
two having been blown in on hematite during the month 
—one at Thornaby and the other at Consett. The make of 
Cleveland pig iron during February reached 130,001 tons, 
or 2315 tons less than during January. The make of other 
kinds, including hematite, spiegel, and basic pig iron, 
amounted to 124,779 tons, or 12,100 tons below the produc- 
tion for January. The total output was thus 254,780 tons, 
which was 14,415 tons less than in the preceding month. 
At the end of February the total stocks of pig iron stood 
at 351,854 tons—an increase notwithstanding the reduced 


make of no less than 19,657 tons. Shipments of pig iron! 


for February amounted to 69,264 tons, being 476 tons less 
than in January, but 20,432 tons more than during 
February last year. 


The Manufactured Iron and Steel Trades.—Very little 
new can be said of these two branches of the staple in- 
dustry. Most of the works present a very busy appear- 
ance, and producers of some classes of material are in- 
clined to advance their rater. The tendency of prices is 
decidedly in the right direction, but they are not quo- 
tably altered. The Teesside Iron and Engine Works 
shareholders have approved of the directors’ scheme to 
dispose of the undertaking to Sir Christopher Furness. 


Belckow, Vaughan, and Co.—The thirty-first annual 
report of the directors of Bolckow, Vaughan, and Co, 
Limited, to the shareholders, issued at Middlesbrough, 
states that the condition of the iron and steel trades for 
the first seven or eight months of the year was rather 
worse than in 1894, prices being even more depressed, and 
orders more ditlicult to obtain. Towards the autumn 
an improvement was experienced in the demand for 
pig iron and finished steel. The trade outlook be- 
came brighter, and under these influences _ prices 
rose. Although pig iron did not quite maintain its 
position, and cowl never shared in the otherwise general 
improvement, the year closed with better prospects for 
the future than have been apparent for a consider- 
able time. The amount available for distribution is 
174,687/. 7s. 2d., and the directors recommend a dividend 
to the shareholders of 3 per cent. The directors express 
their deep regret at the death of their old colleague and 
chairman, Mr. H. D. Pochin. He was the last of the 
original directors of the company. 


Coal and Coke.—Coal steady ; coke very firm at 13s, 6d, 
delivered here. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 

The Condition of the Coal Trade.—The chairman of the 
directors of the New Sharlston Collieries Company, 
Limited, made an important speech on the occasion of the 
general meeting of the shareholders on Thursday lust. 
Mr. T. Y. Sorachan stated that the directors were 
intensely disappointed at the resu 0 of the year’s working. 
Last year the company sold 119,0v0/. worth of coal ; this 
year only 103,000/. worth had been disposed of. The 
average price last year was 63. 10d. per ton, this year 
it was 63. 7d. per ton. Not only had they sold a less 
quantity of coal, but they had received a less price for 
that smaller quantity. hey had sought every market 
they could, they had not entered into contracts with 
railway companies, which were said to be ruining the 
Yorkshire coal trade ; but, although they had to accept 
34. per ton less in price, they had sold 38,000 tons leas 
than they sold in the previous year. They were met by 
the fact that they had to pay as much per ton of coal as 
last year. The result of the year’s working was that, 
taking the coal trade alone, they had not made a penny 
profit during the past year, and they were only able to 
pay even a reduced dividend of 4 per cent. because of 
their income from other sources. While they paid the 
same wages, they were getting a less price for the coal 
and had been unable to sell the same quantity. The 





chairman went into the question of wages in support of 
his argument. In 1892 the company paid to their 1200 
men 88,000/.,a normal amount. In 1893, owing to the 
great strike, only 56,0001. was paid, a reduction of 32,7301. 
In 1894 they only paid 83,000/., so that, instead of the 
men gaining from their struggle, they received 50007. less 
than in 1892. Last year only 74,000/. was paid in wages, 
so that the men had lost 53,000. because they had dis- 
regarded the laws of political economy. It would be 
better, he contended, in the workmen’s interests if they 
were to take a lower price per ton, for it would enable the 
company to work a larger quantity of coal, and divide 
the 53,000/. among the workmen. The speech has made 
@ great impression in South Yorkshire. 


The Electric Lighting of Wakefield.—The committee of 
the Wakefield City Council, who have had the matter in 
hand, have decided unanimously torecommend that autho- 
rity at its next meeting to proceed with the work of the 
electric lighting of the city. Already the Local Govern- 
ment Board have sanctioned the borrowing of the money 
required to defray the cost of the works, and tenders have 
been accepted for the work required to be done. 


The Smoke Nuisance.—This subject was dealt with ex- 
haustively on Tuesday night by Dr. J. B. Cohen, of the 
Yorkshire College. In dealing with the character and 
extent of air pollution in Leeds, Dr. Cohen remarked 
that there was daily sent into the air of Leeds about 20 
tons of soot. Half a ton of this fell tothe ground. The 
amount of permanent deposit in Leeds from sticky matter 
of the soot was 24 times that in the agricultural village of 
Pool. Where the smoke was worst the light was weakest. 
He argued that properly trained scientific smoke inspec- 
tors, appointed through the Local Government Board, 
would be a great boon to the manufacturer. 


Iron, Steel, and Fuel.—The improvement in the iron 
and steel trades is well maintained. There is an increased 
output of Siemens-Martin and Bessemer, and crucible 
steel of the best class finds a ready market. In the en- 
gineering trades there is a noticeable improvement, espe- 
cially in the departments devoted to marine work. The 
armour-plate firms are busy, and the announcement by 
the Government with regard to their new naval pro- 
gramme has stimulated still further this branch of in- 
dustry. Coal is dull, and particularly so in household 
sorts and steam fuel, but a good business is being done 
in coke of all kinds, Prices rule as follow: Best Silk- 
stone, 83. 6d. to 103. 6d. ; Barnsley house coal, 7s. 6d. 
to 8s. 6d.; steam coal, 6s. to 7s. 9d.; ; Bessemer billets 
(special carbons), 5/. 12s. 6d. to 6/.; hematites, 55s. to 
57s. 6d. delivered in the district ; Lincolnshire forge pig, 
393.; bar iron, strong at 5/. 103. to 6/.; Siemens-Martin 
steel, good average qualities, 7/. 10s. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for both the best and secondary 
qualities of steam coal has been good, but dry and Mon- 
mouthshire coal has not been in such active request. The 
best steam coal has made 10s. 3d. to 10s. 6d. per ton, 
while secondary qualities have brought 9s. 6d. to 10s. per 
ton. Household coal has been somewhat inactive ; No. 3 
Rhondda large has been making 9s. 6d. to 93, 9d. per ton. 
Both foundry and furnace coke have been in good de- 
mand, the former making 15s. 6d. to 16s. 6d. per ton and 
the latter 13s. 6d. to 14s. 9d. per ton. Iron ore has been 
the turn easier ; the best rubio has made 11s. 9d. per ton. 
The demand for steel rails has continued active, but there 
has been less inquiry for steel bar. 


Water Supply of Yeovil.—In consequence of the present 
reservoir for the supply of water to Yeovil being inade- 
quate, it has been decided to purchase land for the con- 
struction of a second reservoir, which will afford storage 
accommodation for about 100,000,000 gallons. The springs 
which will supply the new reservoir are situated in the 
chalk hills at Evershot, Dorzet, about 10 miles from the 
town, the water being of excellent quality. A Bill to 
authorise the necessary works will be promoted during 
the present session. 


Water Supply of Newport.—The water works com- 
mittea of the Newporb Town Council having received a 
favourable report from Mr. Baldwin Latham, as to the 
practicability of new water works at Wentwood, have 
decided to recommend the council to proceed with the 
ee The cost is estimated at 50,0007. or there- 
abouts. 


Sewage at Yeovil.—The Yeovil Town Council has re- 
ceived a letter from the Somerset County Council inti- 
mating that legal proceedings will be instituted against 
the town council at the expiration of two months for 
alleged offences against the provisions of the Rivers Pol- 
lution Act. For some time the sewage of Yeovil has 
flowed into the Yeo, fouling the water and creating 
nuisances at different points along its course. Steps 
have been taken from time to time to lessen the evil, and 
about three years since legal proceedings were stayed by 
the construction of deodorising works. These, however, 
have not proved satisfactory, and hence the present threat 
from the county council. After some discussion the town 
council has decided to employ a second engine at the 
deodorising works, and to take steps to prevent certain 
noxious matters from several skin-dressing yards flowing 
into the sewer. It has also been decided that the medical 
officer of health and the surveyor should visit Tamworth 
_ Wincanton and inspect the sewage works at those 
places. 


Barry Dock.—On Saturday, in the presence of Captain 
R. Davis (dockmaster) and the engineers, water was let 
into the new deep lock at Barry Dock, the water being 
pumped from the main dock. Atone o’clock the water had 
reached a height of about 20 ft. A good deal of work 





| remains to be done, but Sir J. Jackson, the contractor, is 


pushing it forward with rapidity. 

Work at Keyham.—Itis considered probable that Keyham 
factory will be intrusted with the manufacture of boilers 
and engines for a new line-of-battle ship which is to be laid 
down at Devonport during the nex financial year. The re- 
cent rapid advance in engine-making at Keyham has been 
remarkable, During the past few months Keyham has 
had in hand at one time the manufacture of engines and 
boilers for the Talbot, the Proserpine, the Algerine, aud 
the Pheenix. It is supposed that the new line-of-battle 
ship will have an indicated horse-power of about 14,000. 
The engines and boilers for the Talbot will cost about 
57,0007. when complete, while the machinery of a first- 
class line-of-battle ship will cost nearly 100,000/. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was more active 
in the pig-iron warrant market last Thursday forenoon, 
but prices were somewhat easier. Over 30,000 tons of 
iron were dealt in, and the bulk was Scotch, the price 
of which fell 1d. per ton. Other sorts lost 2d. per ton. 
In the afternoon the tone was distinctly firm, prices 
closing 1d. to 2d. per ton better than in the forenoon, 
and the sales amounted to 15,000 tons. The closing 
settlement prices were—Scotch iron, 47s. 3d. per ton; 
Cleveland, 38s. 3d.; Cumberland and Middlesbrough 
hematite iron, 48s. 9d. and 46s. 14d. respectively per ton. 
Only a moderate amount of business was done on the fol- 
lowing forenoon, reported at 12,000 to 13,000 tons. 
Prices were very firm, warrants proving to be exceedingly 
scarce. Scotch iron rose $d. and Cleveland 1d. per ton. 
Sellers were very scarce in the afternoon, when not more 
than 15,000 tons changed hands. Prices were strong, 
the close showing an advance of 14d. to 24d. per ton from 
the forenoon, and the settlement prices were, respectively, 
47s. 44d., 38s. 6d., 49s., and 463. 44d. perton. The market 
was active and strong on Monday forenoon, and the tone 
was healthy. About 35,000 tons of all sorts were dealt 
in. Scotch iron was largely bought, and the price rose 
from 47s. 4d. to 47s. 6d. per ton cash, where sellers re- 
mained. Other sorts also rose in price. In the afternoon 
about 25,000 tons of all kinds changed hands, and prices 
closed very steady. The settlement prices at the close were 
47s. 6d., 383. 74d., 493., and 463. 44d. per ton respectively. 
On Tuesday forenoon the warrant market was active, 
but there was not the response that was anticipated to 
the appearance of the new naval programme that had 
been outlined by the First Lord of the Admiralty. There 
were sales of about 30,000 tons. Prices advanced all 
round 4d. told. per ton. In the afternoon the tone of 
the market was stronger, some brisk buying being 
induced by the good trade prospects. Between 25,000 
and 30,000 tons of iron were reported as having changed 
hands. On the day prices left off 2d. to 3d. per ton 
higher than on Monday, the greatest rise being in 
hematite iron. The closing settlement prices were, 
respectively, 47s. 74d., 383. 9d., 493, 3d., and 46s. 6d. per 
ton. Business was active this forenoon. About 35,000 
tons changed hands, and prices were a little firmer. A 
steady tone prevailed in the afternoon for Scotch and 
hematite iron, about 25,000 tons being dealt in. Prices 
finished firm. The settlement quotations were 47s. 74d., 
38s, 74d., 493. 3d., and 46s. 74d. per ton respectively. 
The current quotations for several No. 1 special brands of 
makers’ iron are as follows: Clyde, 50s. 6d. per ton; 
Calder, Gartsherrie, and Summerlee, 51s.; Coltness, 
53s. 6d.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 50s. 6d. ; Shotts (shipped 
at Leith), 52s. 6d, per ton. There are still 79 blast- 
furnaces in actual operation, as compared with 74 at this 
time last year. The shipments of pig iron last week from 
all Scotch ports amounted to 7691 tons, against 5062 tons 
in the corresponding week of last year. They included 
350 tons for Italy, 440 tons for Germany, 480 tons for 
Holland, 750 tons for Belgium, 288 tons for China and 
Japan, smaller quantities for other countries, and 5009 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 350,530 tons 
yesterday afternoon, as compared with 349,217 tons yes- 
terday week, thus showing an increase for the past week 
amounting to 1313 tons. 


Finished Iron and Steel Trades.—-Finished iron is now 
selling more readily, notwithstanding the recent advance 
in prices, The steel works are very busy, with good 
prospects as to work, but it is difficult to obtain adequate 
prices. On the part of the Amalgamated Society of Steel 
and Iron Workers an application has been made for an 
advance of wages to the extent of 10 percent. A meeting 
of the Arbitration Board is to be held to consider the 
matter. The workmen made a request for the advance 
before the engineers’ strike occurred, but at the request of 
the employers it was not pressed at the time. Since then, 
however, the steel workers have come to the conclusion 
that, in the present state of trade, there will be no diffi- 
culty in obtaining the desired advance of wages. 


Sulphate of Ammonia.—During the past week there 
has been very marked dulness in respect of sulphate of 
ammonia, the market being idle and 4 and the nominal 
quotation being no higher than 8/. 7s. 6d. per ton. 


Glasgow Copper Market.—Business was again fairly 
active at the forenoon market last Thursday, when some 
200 tons of the metal changed hands. Prices were at the 
level ruling on the preceding afternoon. Other 200 tons 
were disposed of in the afternoon, and the quotations 
advan 2s. 6d. per ton. On the following forenoon a 
similar amount of copper changed hands, and the price 
made 1s, 3d. per ton at 46/. 13s. 9d. three months. In 
the afternoon only 50 tons were dealt in, but the tone was 
strong, up to 47/. per ton three months being done. The 
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close was 1s. 3d under, or 6s. 3d. per ton up on the day. 
There was an active business cn Monday forenoon, when 
200 tons of the metal changed hande. The price at the 
close was 1s, 3d. per ton better than at the close of last 
week. Inthe afternoon 100 tons were sold, and prices 
reacted 8s. 9d. per ton, Yesterday forenoon 100 tons 
changed hands, and the price gave way 6s. 3d. per ton. 
The tone completely changed at the afternoon market, 
the forenoon’s loss not only being wiped out, but an 
advance of 1s. 3d. on the day being established. Flat- 
ness was the rule this forenoon, and on the sale of 200 
tons the price dropped 6s. 3d. per ton. Prices gave way 
1s. 3d. in the afoernoon, when 50 tons changed hands. 
The copper statistics issued on Monday showed a de- 
crease in the stocks during the preceding fortnight of 
1250 tons. 


The Flash Point for Mineral Oil.—A —* of the 
Scottish Section of the Society of Chemical Industry 
was held last night in Glasgow. Mr. John Clark, Ph.D., 
the chairman, presided. Mr. D. R. Steuart, Broxburn 
Oil Works, read a paper on the “Standard of Minimum 
Flash Point for Mineral Oil.” He ‘gave the results of 
various experiments which he had made. With some 
oils there was danger of severe explosion in a lamp even 
at the Abel flash point, and at a few degrees above it 
he had often found the explosion very severe. With 
ordinary lamps the oil flashed under the flash point, 
and with a large size of lamp it flashed as much as 
5 deg. below the test. He urged that to legislate as to 
lamps and leave the oil of the present standard did 
not remove the danger. He warned the public against 
using cheap glass lamps. In general, in his experience, 
the high-flashing oil, judging from the temperature deve- 
loped, was safer even more than in proportion to the flash- 
point. Referring to the legislation on the subject, he 
said there was no room for two opinions that oil of flash- 
point 73 deg. to 83 deg. gave off explosive vapours at 
ordinary summer temperatures, and ordinary tempera- 
tures of lamps even in winter, and was therefore very 
dangerous. The standard flash-point should be fixed so 
high that under ordinary circumstances of climate, with 
the lamp in passable order, the temperature of the flash- 
point was never reached in the lamp of the people. There 
was, he maintained, a great conspiracy in London to 
keep matters as at present. Several members spoke on 
points raised in the paper, and the further discussion of 
the paper was postponed till next meeting. 


Clyde Shipbuilding Trade: Launches in February.— 
The shipbuilding industry of the Clyde is now recovering 
from the effects of the long —— of work owing to 
the strike of the engineers, and the launches for February 
give a fair indication of the prosperity at present reign- 
ing in the shipyards on Clydeside. Altogether 20 new 
vessels were put into the water during the past month, 
of which only two were sailing vessels. The total outpub 
was about 38,500 tons, which was decidedly greater than 
that of any corresponding month for a number of years; 
indeed, it has not been equalled for at least 15 or 18 years. 
Quite a numberof the steamers included in the month’s out- 
put were large vessels. Messrs, Stephen and Sons launched 
the London City, 5600 tons, for Sir Christopher Furness, of 
West Hartlepool and London; the Kiev, a twin-screw, 
of 5400 tons, for the Russian Volunteer Fleet, was 
launched by Messrs, James and George Thomson.— 
Messrs. Barclay, Curle, and Co. launched the Mataura, 
5600 tons, which has been built for the New Zealand 
Steam Shipping Company; the Glenlochy, a vessel of 
4850 tons, built for the ‘‘Glen” Line of Messrs. M‘Gregor, 
Gow, and Co., London, was launched from the yard of the 
London and Glasgow Shipbuilding and Engineering Com- 
pany; and the other stearrers ranged from about 3000 
tons downwards. The two sailing vessels in the month’s 
output were the Perseverance, 1900 tons, built by Messrs. 
M‘Millan and Son, Dumbarton, for Glasgow owners; 
and the Westfield. a barque of 1100 tons, built by Messrs. 
Russell and Co., Port Glasgow, for Messrs. James Nicoll 
and Co., Dundee. It is probable that the new contracts 
booked during February total up to about 30,000 tons. 


Extensive Clyde Shipbuilding Contracts. — Within the 
past day or two contracts have been placed on the Clyde 
for four powerful cargo steamers for the Anglo-Japanese 
line of the Japan Mail Steamship Company. Each vessel 
will have a carrying capacity of 7500 tons deadweight, 
and the average speed of the steamers is to be not less 
than 12 knots. Two of the steamers are to be built by 
Messrs. Napier, Shanks, and Bell, and the other two by 
Messrs. D, and W. Henderson and Co.—Messrs. Charles 
Connell and Co., Whiteinch, have contracted to build a 
steamer of 9000 tons for foreign owners. Her engines 
will be supplied by Mersre. David Rowan and Son. 


_ Shipbuilding Work on Hand.—Nearly all the shipbuild- 
ing yards are now well employed. Messrs. Thcmson at 
Clydebank have between 30,000 and 40,000 tons of ship- 
ping in hands, including no fewer than nine war vessels 
for the British Admiralty ; Messrs. Caird and Co. have 
24,000 tons of shipping in hands ; and Messrs. Scott and 
Co. have about 16,000 tons of new work on hand. 


Aberdeen Tramways.—There seems to be a great likeli- 
hood of the Aberdeen tramways being purchased by the 
town council. To pay at the rate of 11/. per share, as 
recommended by an expert, would involve an ontlay of 
62,3297. The town council have voted, by a large 
majority, in favour of their finance committee’s report, 
which recommends a payment of 141, per share; an the 
tramway company are willing to treat with the council 
on the footing of 167, per share. 

Proposed Ship Canal from Loch Fyne to Crinan.—A pro- 
posal which has been under consideration for a year or 
two past to make a ship canal from Loch Fyne to Crinan 
18 now taking practical shape, a number of influential 
gentlemen in Glasgow and the West Highlands having 








interested themselves in the scheme. Already a promi- 
nent firm of engineers have prepared plans, and opinions 
have been taken and calculations made which show that 
the proposal is not only practicable, but that such a 
canal would prove a successful financial undertaking. 
According to the plans prepared, the canal, which will 
be broad enough and deep enough to allow vessels of at 
least 1000 tons to pass through, will enter at the Corran, 
at the head of Loch Gilp, and go in as straight aline as 
possible to Barnakill, from which a channel will be dredged 
to Old Crinan, the distance altogether being about six 
miles, The scheme also includes the formation of a large 
storage reservoir at the Crinan end, and the reclamation 
of the greater part of the extensive ebb at Lochgilphead, 
together with the construction of wharves and accommo- 
dation for vessels at Lochgilphead, Bellanoch, and Cri- 
nan, the whole cost of the undertaking being estimated 
at about half-a-million sterling. It is anticipated that in 
addition to the smaller vessels which at present use the 
Crinan Canal, most of the West sony ome steamers, 
yachts of all sizes, and vessels trading between Glasgow 
and the north-west of Europe, would take advantage of 
the waterway as being the shortest and safest. 


New Girder Bridge at Inverness.—A new girder bridge 
over the Ness at Inverness was formally opened last 
Wednesday. It is 350 ft. in length, and has cost about 
70001. The bridge was designed and carried out by Mr. 
Mackenzie, burgh surveyor, with Mr. Paterson, of the 
Highland Railway, as consulting engineer. 





MISCELLANEA. 
At the meeting of the King’s College Engineering 
Society held on Friday, the 28th ult., a paper on “* London 
Water Supply ” was read by Mr. Robinson. 


A crematorium is being erected in Liverpool; the 
other two existing in England are at Manchester and 
Woking. At Glasgow there is a well-designed crema- 
torium ab Maryhill Cemetery. In 1895 there were 150 
cremations at Woking, bringing the total number to 733. 


At the meeting of the Glasgow and West of Scotland 
Technical College Scientific Society held on Saturday, 
February 22, a paper on ‘ Carbonising Machinery and 
the Manufacturing of Coal Gas,” was read by Mr. Alex. 
Log the manager of the Glasgow Corporation Gas 

orks, 


Specifications for a fast Atlantic steamship for the 
Canadian service have been prepared in Canada and for- 
warded to the Home Government. As soon as the ap- 

roval of the latter is obtained, tenders are to be called for. 

he subsidy offered for the eervice is 150,000/. annually, 
in addition to the 35,000/. promised by the Imperial 
authorities, The speed required is 20 knots. 


The traffic receipts for the week ending February 23 on 
33 of the principal lines of the United Kingdom amounted 
to 1,405,948/., which was earned on 18,863 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,282,514/., with 18,728? miles open. There 
was thus an increase of 123,434/. in the receipts, and an 
increase of 134} in the mileage. 


It is stated that the Khedive, in acknowledgment of 
the attention shown to the pupils of the Egyptian Govern- 
ment who have been placed from time to time in the 
Midland Railway works at Derby, has made Mr. W. S. 
Johnson, locomotive superintendent, and Mr. W. L. 
Mugleston, line superintendent, Commanders of the Order 
of the Medjidieh. Two other Midland Railway officlals 
have been appointed Officers of the same order. 


Nickel steel has as yet been little used for anything 
but war material], but its physical properties are such that 
could it be obtained at a reasonable price there is little 
doubt but that it would be very largely adopted in general 
engineering work. Two samples recently tested for the 
United States Government showed a tensile strength in 
the one case of 36.2 tons per square inch, and in the other 
34 tons per square inch. The elongations were respec- 
tively 18.25 and 17.87 per cent. on 8 in. A piece of the 
metal 1} in. thick was forged cold to 4 in. without frac- 
ture. 


A French engineering contemporary gives in a recent 
issue an illustrated description of the travelling bridge 
over the Devil’s Dyke, which was described in Enat- 
NEEBING, vol. lviii., page 787. The soft rolling form of 
the chalk hills seems, however, to have offended the 
artistic tastes of the engraver, who hasadded to the view, 
on bis own account, snow-clad peaks, and inserted, at the 
same time, a picturesque village at the bottom of the 
Dyke. The engraving, thus amended in accordance with 
French taste, makes, it is true, an attractive picture, but 
is certainly not the Devil’s Dyke, in spite of the title 
affixed to it. 


A Plumbers Registration Bill is to be introduced into 
the House of Commons, and, provided its provisions are 
conceived in an enlightened and moderate spirit, ought to 
pass through Parliament without difficulty. Any attempt 
to establish a close guild or monopoly should, however, be 
resisted. The principal object) which the promoters of 


the proposed Act bave had in their mind has been to Th 


stop the ordinary gasfitter calling himself a registered 
plumber, and thus deceiving his customers into the belief 
that he has passed the stringent examination for plumbers 
organised by the City Guilds with their usual liberality in 
matters of technicaleducation. With this object no fault 
can be found. 

The executive committee of the City and Guilds of 
London Institute have awarded the second Salters’ Com- 
papny’s Research Fellowship for the éncoursgement of 


higher research in chemistry in its relation to manufac- 
tures to Sidney Williamson, Ph.D., F.I.C., F.C.S., who 
was for two years a student at the City and Guilds Tech- 
nical College, Finsbury, and subsequently for three years 
at the City and Guilds Central Technical College. The 
fellowship is tenable at the latter, and Dr. Williameon 
proposes to work on some questions bearing on food- 
stuffs generally, more particularly the examination of 
some definite albumenoids, with the ultimate object of 
ascertaining the influence of various manures on the 
—_— of crops in so far as quality of produce is con- 
cerned. 


The Civil and Mechanical Engineers’ Society on Satur- 
day last, February 29, visited the extension works of the 
Surrey Commercial Dock Company, now in course of 
construction under the direction of Mr. J. Wolfe Barry, 

.B., C.E. The extension works will, when completed, 
form a very important addition to the docks of London, 
as they will permit of vessels drawing 30 ft. of water being 
docked, and docked in a position in the heart of London, 
and not at a distance so far away from it as to necessitate 
a railway journey, and an additional handling of goods in 
consequence thereof, before they are distributed. The 
visitors were conducted over the works by Mr. Bennet, 
the resident engineer. Mr. E. H. G. Brewster, C.E., 
M.I.M.E., Past President of the Society, ac as its 
representative in the absence of the President, Mr. S. & 
Court, A.M.I.C.E. 


It is understood that the Bill promised in the Queen’s 
Speech “for amending the law with respect to the 
supply of water to the metropolis” will provide for the 
creation of a trust, with clearly defined powers, whose 
duty it will be to formulate — proposals. The 
suggestion is that this body shall be composed of repre- 
sentatives of the London County Council, the City 
Corporation, and certain local authorities outside the 
metropolitan area directly interested, and that its first 
business shall be to enter into negotiations with the 
several water companies with a view to ascertaining the 
best means of dealing with the question. Should the 
trust decide in favour of purchase, they will, it is be- 
lieved, be empowered to initiate legislation for the pur- 
pose of acquiring the undertakings of the water com- 
panies. In the possible event, however, of purchase being 
deemed inexpedient, there will probably be vested in 
them powers of control similar to, but considerably wider 
than, those now exercised by the Local Government 
Board. Whatever may be the reception accorded to this 
scheme, the fact of its submission to Parliament will be 
an additional argument against proceeding with the 
Water Bills now awaiting consideration. 





SELL’s WoRLD’s PrREsS.—We have received from Mr, 
Henry Sell, 167, Fleet-street, E.C., the sixteenth annual 
volume of this directory, which is specially serviceable to 
advertisers, and this must indeed be a large clientéle, for 
Mr. Sell points out that the money spent advertising in 
London papers amounts each year to four millions in the 
1500 million separate copies of newspapers, &c., issued. 
The disbursing of this money demands great discrimina- 
tion, and in Mr. Sell’s list there is much information as 
to the aim of each oe. Not — are all the British 
papers enumerated and described alphabetically, but also 
the leading publications in the colonies and foreign parts, 
while included are several articles which commend the 
work even to the general reader. There is a record of 
the more important industries, prepared from recently 
issued Blue-books, which, however, although reliable, are 
usually out of date before issue. There is beside an 
exposition of the law of newspaper libel, an article on 
** Journalistic Methods,” a list with portraits of new 
editors, while the extension that new diplomacy by ‘‘ own 
correspondents” has attained adds interest to the facts 
about Transatlantic writers. With some measure of pride 
probably, there is included a biography of each of the 31 
members of Parliament directly or indirectly connected 
with journalism, There are 1246 pages in the book, it 
is well bound, and the price is only 2s. 





TuHE StockHoLM Exuisirion, 1897.—A large meeting 
has recently been held in Stockholm, at which almost 
all the committees formed for the advancement of the 
Exhibition in various parts of the country were repre- 
sented, and the work for the Exhibition is now being 
pushed ahead in all directions. Ib has been decided to 
do everything possible to facilitate working men attend- 
ing the Exhibition. A petition will be forwarded to the 
State railways to grant a vertain number of free tickets, 
in addition to which Parliament will be petitioned to vote 
a sum of money towards the same purpose. The Ex- 
hibition authorities themselves will give to working men, 
who are assisted in visiting Stockholm, free access to the 
Exhibition, and arrangements will also be made so as 
to procure for them as cheap board and lodging as 
porsible. A special staff of experts will be appointed 
for the “od we of guiding and instructing the — 
men. The local committees throughout the country wil 
also collect funds towards the expenses connected with 
working men visiting Stockholm and the Exhibition. 
e postal authorities have undertaken to forward the 
correspondence of the local committees free of charge. 
In order to procure as representative collection of oy 
as possible tor the Exhibition, local exhibitions will 
arranged during the forthcoming winter, which will 
facilitate the selection of the most tuitable selections. In 
this section no rent is charged for space, and the charging 
of rent will in other sections depend upon the financial 
result of the Exhibition. In any case it need not be paid 





till the end of the Exhibition; 
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NOTICES OF MEETINGS. 

Tus InsTITUTION oF CiviL ENGINEERS.—Tuesday, March 10, at 
8 p.m. Paper to be further discussed: ‘ On Littoral Drift in Re- 
lation to River Outfalls and to Harbour Entrances,” by Mr. 
William Henry Wheeler, M. Inst. C.E.; and, time permitting, 
papers to be read: 1. “ The Lixiviation of Silver Ores,” by Mr. 
J. H. Clemes, Assoc. M. Inst. C.E. 2. ‘‘ Mining and Treat- 
ment of Silver and Copper Ore at Tharsis, Spain,” by Mr. 
C. F. Courtney, M. Inst. O.E. 3. “Tin Smelting at Pulo 
Brani, Singapore, by Messrs. J. McKillop and T. Flower-Ellis. 
Students’ visit, Friday March 6, at 2.30 p.m. To inspect the 
St. Pancras Refuse-Destructor Works. Assemble at the works, 
Georgiana-street, Great College-street, Camden Town, within two 
minutes’ walk of the Camden Town Station, North London Rail- 
way. Students’ meeting, Friday, March 13, at 8p.m. Paper to 
be read: ‘‘ Tests of Centrifugal Pumps,” by Mr. J. C. Cornock, 
Stud. Inst. C.E. Dr. Alexander B. W. Kennedy, F.R.S., Member 
of Council, will preside. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHSTMEN. 
—Saturday, the 7th instant, at 7 p.m., at the Cannon-street Hotel. 
Paper at 8 p.m.: ‘On the Manufacture of Crank and Propeller 
Shafts, and some Causes of their Breakage,” by Mr. William 
Royal, President. 

Royab InstiTuTIoN oF GREAT BriTaIN.—Friday evening dis- 
course on March 13, at 9 o’clock, on ‘‘ The Theory of the Ludi- 
crous,” by Mr. William Samuel Lilly, M.A., Hon. Fellow of 
Peterhouse, Cambridge. Afternoon lectures next week, at 3 
o’clock : Tuesday, March 10, ‘‘ The External Covering of Plants 
and Animals: Its Structure and Functions (IX.),” by Professor 
Charles Stewart, M.R.C.S., F.L.S. Thursday, March 12, ‘* Masters 
of Modern Thought: II. Rousseau,” by the Rev. William Barry, 
D.D. Saturday, March 14, ‘“‘Light (IV.),” by the Right Hon. 
Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., M.R.1. (Professor of 
Natural Philosophy, R.I.) 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, March 12, 
at 8 p.m., at the Institution of Civil Engineers. ‘‘ High-Voltage 
Lamps and their Influence on Central Station Practice,” by Mr. 
G. L. Addenbrooke, Member. Discussion, 

INsSTITUTR OF MARINE ENGINRERS.—Monday, March 9, at 58, 
Romford-road, Stratford, at 7.30 for 8 p.m. Discussion on Mr. 
Wilson’s paper, “‘ Liquid Fuel.” 

Tue SouTH STAFFORDSHIRE INSTITUTE OF IRON AND STREL WORKS’ 
MANAGERS.—Saturday, the 14th instant, at the Institute, Dudley, 
when the recently-issued Report of the Delegation organised by 
the British Iron Trade Association, on ‘‘ The Iron and Steel In- 
dustries of Belgium and Germany,” will be considered. The chair 
will be taken at 7 p.m. 

Soorrty or Arts.—Tuesday, March 10, at 8 p.m. Applied Art 
Section. ‘English Book Illustration, 1860-70,” by Mr. Joseph 
Pennell. Mr. Lewis Foreman Day will preside. Wednesday, 
March 11, at 8 p.m. Fourteenth ordinary meeting. ‘‘ Peasant 
Life and Industries in Ireland,” by Professor A. O. Haddon. The 
Duke of Abercorn, K.G,, will preside. 

PuysioaL Soorty.—March 13. 1. ‘‘ An Addition to the Wheat- 
stone Bridge for the Determination of Low Resistances, by Mr. 
J. H. Reeves, M.D. 2. ‘‘ A Communication on Kathode Rays,” 
by Herr Paluj. 
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THE NAVY ESTIMATES. 

On Monday last, in the House of Commons, Mr. 
Goschen made his long-expected statement on the 
naval programme for the coming financial year 
1896-97. Though the statement had been looked 
forward to as important, the subject is this year 
robbed of its controversial interest from the fact 
that an exceptionally strong Government is sure to 
have its proposals for naval expenditure cordially 
indorsed by the House and by the country. It is 
true there may be, before the votes are all passed, 
a recrudescence of the clamour raised last year by 
that happily small party which protests against any 
expenditure for military purposes, for no logic— 
not that of the most inexorable facts—ever causes 
these enthusiasts to give way an inch. Therecould 
be no more conclusive reply to the arguments raised 
last year by Sir Wilfrid Lawson, Mr. Labouchere, 
and their following than the course of events since 
Christmas. Incommentingon last year’s debate,* we 
endeavoured to show the fooiishness of the anti- 
armaments party, and we could wish for no better 
practical illustration of the position we then took up 
than the political history of the last 10 weeks. We 
have seen this country taken to task and threatened 
We have seen 
the hostile language employed towards us modified 
or explained away when we showed a spirit of firm- 
ness which could only have been supported by 
conscious strength, and we may reasonably hope 
that the danger of a rupture is now passing away. 
Who can doubt that the calm determination the 
country displayed was due to the reliance we were 
able to place in our powerful fleet ? and who also 
can doubt but that if we had been less strong on the 
sea, the demands made upon us might have been 





* See ENGINEERING, vol. lix., page 378. 





pushed so far that we could not with honour have 
submitted to them? Thus it is that we have had 
the old story retold of the strong man armed—a 
just nation preserving peace by, its preparedness 
for war. It would seem hardly necessary to draw 
the moral in the present state of public feeling, 
were it not that nations have short memories ; 
they forget danger when threats are past, but the 
pressure of taxation is ever present. A little 
immediate ill speaks more forcibly than a pro- 
spective great calamity. 

It cannot be said that the Government have 
taken advantage of the state of public feeling, as 
caused by recent events, to unduly swell expenditure 
on the Navy. The First Lord said he had ‘* sober 
estimates” to introduce. The total gross expen- 
diture for the coming year will be—supposing, of 
course, all votes are passed—22,774,3181., from 
which must be deducted a sum of 951,3181. for 
‘* appropriations in aid.” This gives a net total of 
21,823,000/., which is an increase of 3,122,000I. 
on last year’s figures. If Mr. Goschen is not sur- 
prised at his own moderation, there are doubtless 
a good many people who are a little disappointed. 
A few weeks ago people were saying that the 
Government would easily get 10 millions addi- 
tional if it were asked for, but the sky has 
cleared since then. It is worthy of considera- 
tion, however, whether more heroic totals than 
those presented would not have been more eco- 
nomical in the end. If we can firmly convince our 
possible enemies that we are determined, at what- 
ever cost, to maintain that supremacy afloat which 
is essential to our safety, and which, as we think, 
so largely tends towards the peace of the world, 
then other nations may recognise the inevitable, 
and slacken in their efforts. 

The number of “officers, seamen, boys, coast- 
guard, and Royal Marines ” for the coming year is 
93,750, and for their pay the net sum of 4,419,8001. 
is provided in Vote 1. The increase in numbers 
on the last estimates is 4900, and 10 years ago there 
were but 61,400 men. Mr. Goschen tells us he has 
no difficulty in recruiting for the service; indeed, 
the authorities, when they admit boys, are able to 
pick and choose to the extent of taking only one 
out of every 10 who offer, and the same holds good 
with regard tostokers. Of the total number added, 
1800 are to be of the seamen class, slightly more 
than 2000 to the engine-room ratings, 342 to the 
artisan class, and 500 to the marines. 

We are glad to see that the two old wooden 
vessels at Dartmouth, which serve as a floating 
college for naval cadets, are to be replaced by a 
building ashore. The Dart will lose something of 
its picturesqueness, and the education of young 
officers a little in what may be called ‘local 
colour,” but the gain in convenience, health, and 
comfort of the lads will be great. Those who ask 
for a ‘‘life on the ocean wave” in the matter of 
hulks, are not those who have to live in them. 

It is Votes 8, 9, and 10, however, in which the 
majority of our readers are interested, and 
Vote 8, which is the shipbuilding vote, indeed, 
attracts more attention with the public than any 
other. To such an extent is this the case that in 
the past First Lords—who, like all parliamen- 
tarians, are too apt to play to the gallery—have 
neglected other sections in order that they may have 
been able to boast of a heavy list of ships laid down 
during their tenure of office; and here it may be 
said that Mr. Goschen rightly claimed the approval 
of the House for the manner in which the naval 
estimates this year have been framed with a due 
regard to proportion, so that the total efficiency of 
the Navy may not suffer from neglect of any one 
feature. As he truly remarked, ‘‘ the increase in 
the fleet is not only an increase in the number of 
ships.” During the next year, however, we are 
going to spend not far from 10 millions on ship- 
building. A sum of 4,355,000/. will be devoted 
to dockyard work and 5,386,0001. to contract work ; 
the latter sum showing a net increase of close upon 
two millions over the corresponding figures of last 

ear. 

. Naval armaments are provided by Vote 9, for 
which a sum of 2,600,855/. is set apart. Under 
Vote 10, works, buildings, &c., at home and abroad, 
are provided for, the sum given in the estimates 
being 624,900/. In regard to the latter amount 
there will be later a separate Naval Works Bill in- 
troduced, as there was last year. 

During the coming financial year there will be 
commenced five battleships, four first-class cruisers, 
three second-class cruisers, six third-class cruisers, 
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and 28 torpedo-boat destroyers. Eight of the 
latter have been ordered, because, Mr. Goschen 
says in his statement, “ it was urgently necessary 
they should be commenced without delay.” Three 
of the five battleships will be built in the Dock- 
yards, whilst two will be constructed in private 
yards. Of the four first-class cruisers, three will 
be built by contract, one being reserved for Dock- 
yard construction. Only one third-class cruiser 
also will be built by the Government, so that five 
will be contracted for. All the destroyers will fall 
to private yards. 

The battleships are described as ‘‘new Re- 
nowns.” They will be 390 ft. long and 74 ft. 
wide, and the displacement will be 12,900 tons. The 
great feature about these new battleships is that 
they are to have water-tube boilers, of what descrip- 
tion is not stated, but we believe it has been settled 
that they shall be of the Belleville type. Mr. 
Goschen in his statement says that these ships ‘‘ will 
have the same coal endurance [as the Majestic], 
and rather greater speed. They will be fitted with 
water-tube boilers, and will consequently be able 
to steam further at a high speed than the Majestic 
class.” This, of course, is a purely engineering 
statement, and is intended to convey that the water- 
tube boiler, presumably of the Belleville descrip- 
tion, is more economical than the return-tube boiler 
of the Navy type at high speeds. The high reputa- 
tion of the present engineering staff at the Admi- 
ralty should lead us to accept this statement, but 
we cannot help expressing regret that the depart- 
ment has not taken the country more into its con- 
fidence. On another page we print a very meagre 
return, containing the results of the Sharpshooter 
trials, but it gives nothing more on which to 
found an estimate of the efficiency of the boiler 
than horse-power and coal burnt when Belleville 
boilers are in place. Surely we might have been 
told something about water evaporated, which is 
the real test of boiler efficiency. The best figure 
quoted in the Table is 1.73 lb. of coal per indicated 
horse-power per hour, which is a very fair result, 
but the conditions were favourable to economy, and 
it is a question whether the figure is sufficiently 
good as to warrant the statement made by the Firat 
Lord, if we take mercantile practice as our standard. 
We recognise, of course, the difficulty of the com- 
parison. Warship boilers of the return-tube type 
have been (we suppose the class must be referred 
to now in the past tense) necessarily designed 
with fuel economy sacrificed to lightness, and, 
therefore, on making a comparison of this nature, 
Navy boilers of both types should be taken. Un- 
fortunately, the Admiralty vouchsafes so little in- 
formation on Navy practice that we are forced to 
fall back on mercantile marine results ; and it may 
here be pointed out that if the Belleville boiler 
does beat the Navy return-tube boiler in economy, 
it should be shown also to excel the mercantile 
return-tube boiler in that feature before its adop- 
tion, unless it have other outbalancing advan- 
tages. The secondary question would then arise 
whether it is superior to other types of water-tube 
boiler. This isa large problem, and to pursue it 
would be foreign to our present purpose ; but there 
is one solacing virtue which the Belleville boiler 
possesses ; it can be removed from the ship without 
tearing up decks. 

Returning to the Firs: Lord’s statement, we find 
that the new battleships are to have the same main 
armament as the Majestic class. The protective 
arrangements will also be similar, but there will be 
less thickness of armour. In displacement, there- 
fore, the new ships exceed the Renown by 550 tons, 
but fall short of the Majestic by 2000 tons ; in 
length and breadth they more closely approximate 
to the bigger vessel, the only variation being 1 ft. 
less beam for the new ships ; which, however, are 
10 ft. longer and 2 ft. wid»r than the Renown. 
The draught of water of the new ships will be 
25 ft. 6in., or 2 ft. less than the Majestic. This 
largely accounts for the reduced displacement, and 
is a matter to which the naval authorities attach con- 
siderable importance. The draught will also be 
less than that of the Renown by 15 in. As the 
Majestic carries four 12-in. 46-ton guns, and the 
Renown has a similar number of 10 in. 29-ton 
guns, the new ships, which, we stated, are to have 
a similar main armament to the Majestic, will have 
68 tons more weight in big guns than their proto- 
type ; unless the new longer guns be adopted, such 
as are mounted on the Japanese armourclads now 
building in this country, when the weight would be 
still further increased. In any case the bigger 





guns will involve additional weight devoted to 
mountings, ammunition, and other subsidiary 
features, which will make a heavy call on the de- 
signer’s capital, displacement. How much of this 
is got from lighter boilers, and how much from re- 
duction in armour or other featnres, it would be 
interesting to know. The larger guns of the new 
ships will have a superiority, over those of the Re- 
nown, equal to the penetration of an additional 12} in. 
of wrought-iron armour at a range of 2000 yards ; 
that is to say the penetration of the 10-in. gun is 
calculated at 18.6 in. of wrought iron, and of the 
12-in. 46-ton gun at 31.2 in. of wrought iron. The 
new ships will have twelve 6-in. quick-firing guns— 
that is, two more than the Renown, and an equal 
number to the Majestic. In regard to speed, we 
are told that they will be faster than the Majestic, 
which was designed for 174 knots, but realised a 
little over the legend speed on her trials. The 
designed speed of the Renown was 18 knots ; both 
these vessels have similar engines, namely, of 
12,000 horse-power. From what has been said, 
it will be seen that the new battleships will prove 
a valuable addition to our fleet. What their cost 
will be we do not know yet, but it is to be 
hoped it will be brought within a figure that 
will satisfy those who ask for less expensive 
battleships, in order that we may have more of 
them. If the money required is appreciably less 
than in the case of the bigger ships, the 
country is to be congratulated on the prospect of 
possessing these powerful vessels at so cheap a rate. 

Turning to the cruisers to be laid down this year, 
we have not much information. The first-class 
cruisers are to be of the Diadem class, and will be 
435 ft. long, 69 ft. wide, and will have a mean load 
draught of 25 ft.3in. The displacement will be 
11,000 tons, of which 6975 tons will be devoted to 
the hull. The engines will give 16,500 indicated 
horse-power at natural draught, at which the speed 
is estimated at 20.5 knots. The coal capacity is 
1900 tons. The armament will be sixteen 6-in. 
guns and 17 smaller quick-firing guns. The cost of 
these vessels, or of the Diadem, we do not know, as 
the ‘‘ details are not yet complete ;” an unpleasant 
sentence which appears with increasing frequency 
in modern estimates. 

The three second-class cruisers are to be of the 
Talbot class. They will be 350 ft long, 54 ft. wide, 
and will have a displacement of 5600 tons; with 
forced draught they will steam at 19.5 knots with 
9600 indicated horse-power, and with natural 
draught the speed will be a knot less on 
8000 indicated horse-power. The coal capacity 
will be 550 tons. There will be five 6-in. and six 
4.7-in. quick-firing guns, besides 16 of a smaller 
nature. As the ‘‘ details are not yet complete,” no 
cost is given, but the total estimated cost of the 
Talbot with guns is 289,851. 

The six third-class cruisers are to be of the 
Pelorus type. They will be 300 ft. long, 36 ft. 6in. 
wide, and 2135 tons displacement. The forced 
draught horse-power will be 7000 indicated, the 
natural draught power 5000 indicated, the corre- 
sponding speeds being 20 and 18.5 knots, The 
coal carried will amount to 250 tons. The cost is 
not stated either for the new vessels or the Pelorus, 
as ‘‘details are not yet complete.” 

Of the 28 torpedo-boat destroyers, eight have 
already been ordered. As our readers are aware, 
these vessels are to be of 30-knot speed. Naturally 
in this case, ‘‘ details are not yet complete ” again ; 
and this is not to be wondered at, as ‘‘ details are 
not yet complete” of the earlier vessels of the class 
which have made their trials and passed into the 
service, have taken part in naval manceuvres, been 
used for instructional purposes, been run down at 
anchor, have burst their cylinders, gone ashore, or 
in other ways have been approaching that state 
which it is to be supposed the Admiralty will regard 
as ‘‘ completion.” 

Turning from absolutely new construction, that 
is, vessels to be commenced during the coming 
financial year, to the total of ships in progress, we 
find that during 1896-97 there will be no less than 
46 ships in progress, exclusive of 48 torpedo-boat 
destroyers. Of these 13 are first-class battleships, 
10 are first-class cruisers, 16 are second-class 
cruisers, and seven are third-class cruisers. In 
addition to this new work, about 21 ships will come 
into dockyard hands. 

The additional works which are to be provided 
for by the Bill before referred to, include some 
important operations. The works already dealt 
with by the Naval Works Act of last year will be 








continued, and some additions or extensions are 
contemplated, whilst a good deal of fresh work will 
be taken in hand. In view of the magnitude and 
importance of these operations, a separate de- 
partment has been formed at the Admiralty to 
superintend their execution. Major Pilkington, 
R.E., the late Director of Works, has been ap- 
pointed engineer-in-chief in charge of this depart- 
ment, and Major Raban, R.E., late superintending 
civil engineer at Portsmouth, has been appointed 
Director of Works. 

It will be remembered that the Act of last year* 
provided a million to be spent on works. Among 
other things, the new Mole at Gibraltar was to be 
extended by an additional 3200 ft., a most necessary 
and important improvement, and other works were 
to be undertaken. A dock has been commenced and 
this is to be extended to a length of 700 ft., whilst 
two additional docks, of 500 ft. and 600 ft. respec- 
tively, are to be commenced. The width of the 
dock entrances will be 95 ft., and the depth over 
sill 33 ft. A new dockyard is also proposed, for 
which about 50 acres of foreshore and water area 
will be reclaimed, and a deep-water wharf wall and 
a torpedo-boat camber will be built. Additional 
coaling stores will be provided on the Admiralty 
Mole. 

It is to be hoped that these works will be pushed 
on, for no matter in connection with the Navy— 
not even the building of battleships and cruisers— 
demands more immediate attention than the in- 
crease of facilities, or rather the creation of facili- 
ties, for dealing with damaged ships at Gibraltar. 
It is with satisfaction, therefore, that the country 
will hear Mr. Goschen’s statement that there is no 
point on which the Admiralty have concentrated 
more attention than as to what should be done at 
Gibraltar. The matter, as he said, involves an 
immense amount of responsibility, and for this 
reason, we suppose, it has been shirked by so many 
successive Boards, as there was political risk in 
proposing the spending of money in this necessary 
work. For that reason all the more credit is due 
to the late Administration in setting the ball 
rolling. The present Board, however, have come to 
the conclusion that ‘‘an effort must be made to 
provide that necessary accommodation at Gibraltar 
which its strategic position and the needs of the 
Navy render imperative,” and the result has been 
the proposals above referred to. Asum of 361,000I. 
has been already provided for one dock, but an addi- 
tional 2} millions will have ultimately to be added. 
The statement caused a cry of indignation from 
some quarters in the House, but Mr. Goschen was 
justified in saying that though the amount was 
large, it was not ‘‘staggering.” The Admiralty, we 
are informed, has considered all the questions with 
regard to the strategic position, having sought 
advice from the military experts at the War Oftice. 
The remaining works that will be proposed in the 
coming Bill will be an extension of the Naval 
Barracks at Keyham, so as to provide accommo- 
dation for 2000: officers and men, a new naval 
hospital at Chatham with 600 beds, the completion 
of magazines now being constructed by the War 
Office for the Admiralty at Gibraltar and Malta, 
and further magazine accommodation at the home 
ports. The buildings which are to be erected to 
replace the Britannia will also be provided for in 
the coming Bill. 

It is considered that adock at Mauritius or at the 
Cape is necessary, but itis not proposed that money 
shall be asked for it this year, as the cost is uncer- 
tain, but we gather that steps will be taken to put 
the matter in training by making surveys and 
getting out estimates. It is to be hoped that the 
matter will not be overlooked. These additions to 
the works formerly proposed, and the discovery 
that some of the original estimates are now in- 
sufficient, will swell the sum that will have to be 
provided for works from 8,500,0001. to 14,000,000/. 
These, as Mr. Goschen said, are large estimates, 
but if they are necessary they will not be 
grudged by thinking people. Unless we are con- 
tent to become simply ‘‘a small island in the North 
Atlantic,” we must go on spending money. The 
burden of defence does not press so heavily on our 
shoulders as it does on those of our neighbours on 
the other side of the Channel, and though our Navy 
Estimates involve what are undoubtedly gigantic 
sums, viewed from the standpoint of any money 
standard the average citizen is accustomed to use, 
the amount is not so vast if split up, and a due 








* See ENGINEERING, vol lix., page 513, 
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proportion given to each unit of the population. 
No one can expect the advantage of security with- 
out paying for it. 

In concluding his speech on Monday last Mr. 
Goschen said, and the estimates make good his 
statement, that the total amount asked for had 
been divided up in order to produce an effective 
fleet. The First Lord and his naval colleagues had 
gone over every station and every trade route, con- 
sidering the composition of the squadrons in the 
Mediterranean, the North Sea, the Channel, on 
the Irish coasts, and in distant parts; they had 
allotted so many cruisers to each place. The 
number was based not on a comparison of cruisers 
possessed by other nations, but upon the question 
what we have to defend. The number of cruisers, 
Mr. Goschen said, ‘‘ represents the deliberate 
opinion of the Board of Admiralty as to the require- 
ments of the day.” Whether we are to understand 
by this that the Board considers the country has 
all the cruisers needed, built or building, or whether 
we are to conclude that the sum apportioned to 
cruisers, out of the total that the country would be 
likely to grant for the Navy, is a matter that may 
be, perhaps, a little open to question, although Mr. 
Goschen’s words seem to point to the former con- 
clusion. In that case, we see the sobering effect 
of office, and the taxpayer is to be congratulated 
on the calls on his purse being more moderate than 
some would have us believe to be necessary. 

With regard to the carrying out of the new ship- 
building programme, three battleships, one first- 
class cruiser, and one third-class cruiser will, as 
stated, be built in the dockyards, and the three 
battleships will be commenced as soon as the slips 
at Portsmouth, Chatham, and Devonport are 
vacant. This, Mr. Goschen said, will insure con- 
tinuity of work in the dockyards. It is to be 
hoped that now the Admiralty recognise the value 
of this feature in Government yards, they will 
make an effort to extend some consideration on the 
same point towards contractors, especially those 
who largely depend on Navy work. Some of the 
latter have suffered heavily of late years from the 
inconsiderate action of the authorities in this matter. 
Tenders for the building of two battleships, to be 
built by contract, will be given out next month, 
and the whole of the third-class cruisers will be 
commenced at once, in fact the First Lord had 
gone so far as to invite tenders, and it is expected 
they will be ready within 13 months from the time 
of commencement. The destroyers will also be 
put in hand as soon as the money is voted. The 
first and second class cruisers will be commenced 
in the autumn. 

There will be 12 battleships, 10 first-class cruisers, 
16 second-class cruisers, eight third-class cruisers, 
and 90 torpedo-boat destroyers in the joint pro- 
gramme of Lord Spencer and the present Board of 
Admiralty. The cost of the whole will be between 
28,000,0007. and 29,000,000/. That carries us back 
to the beginning of the year 1894-95. Previously 
to that we had the Naval Defence Act, which in- 
cluded a sum of 21,800,000/., and intermediate 
between the two about five millions were spent in 
two years, so that we have a total of 55,000,0001. 
spent on new warship construction, irrespective of 
renewals and repairs. The whole of the ships will 
be completed by July, 1899. 

There is one word to be added. The new pro- 
gramme includes important vessels of novel design, 
and it will be with the greatest satisfaction that the 
country will learn these designs were practically com- 
pleted by Sir William White before he was com- 
pelled to cease work by illness, brought on, we may 
add, by his devotion to the public service. Speaking 
on this subject, Mr. Goschen said: ‘‘ These designs 
were prepared by Sir William White before he left. 
He had been indisposed for some months, but 
before he started on his holiday for the restoration 
of his health, he was able to approve of the whole 
of the programme now produced. I have his 
authority for it; and his authority is a great one. 
Sir William has built 130 battleships, and not one 
of them has had a deeper draught or has erred in 
stability from the calculations which he has made.” 
All who have ever been brought in contact with 
Sir William White’s work will indorse what the 
First Lord here says, and will recognise that it is 
no empty official compliment; and, indeed, to 
speak generally, there are no branches of the 
public service of which the country has more occa- 
Sion to feel satisfied than those departments of 
which Sir William White and Mr. Durston are 
respectively the professional chiefs. 





TRACTION ENGINES IN FRANCE. 


BETWEEN a popular legislation to facilitate the 
construction of light railways as a means of reliev- 
ing, in some way, agricultural distress, and the 
growing public enthusiasm for relatively high-speed 
road motor cars, it is probable that the services of 
which the familiar and useful traction engine is 
capable, under more favourable regulations, will be 
overlooked. For more than 30 years, road locomo- 
tives capable of hauling heavy loads at a fair speed, 
and adapted as portable engines to develop the 
power required from time to time upon the farm, 
have been familiar objects throughout the country. 
The freedom of action permitted them is not only 
curtailed by a general law, but is so hampered by 
conflicting and vexatious regulations of different 
counties and districts, that they have survived 
only because of their great usefulness. Unless 
developed with sound judgment, agricultural rail- 
ways may cripple that paralysed industry still more ; 
road motors may have a great and assured future, 
as a convenient and economical means of transport- 
ing farm produce, or village necessities, to and from 
the nearest railway station, but there can be no doubt 
that, under fairly favourable conditions, the much 
hampered traction engine could perform in many 
districts, all the work which the newer means of 
transport is expected to do (to say nothing of thrash- 
ing and other farm labour) more cheaply, and for 
some reasons more conveniently. Probably the 
traction engine will benefit from the coming 
legislation t» be devised for the ‘‘ automobile,” and 
in its actual and modified types, will find a far 
larger field of usefulness. In France this means 
of hauling heavy loads on common roads is also 
largely used, and the regulations controlling it 
date as far back as 30 years. It will be instructive 
to see what these regulations are, and how far they 
have been successful. French law on this subject 
was promulgated by the Minister of Public Works, 
in 1866, at a time when no one contemplated the 
revival of high-speed road motors, but when, on the 
other hand, a great feature was predicted for 
powerful and slow-moving traction engines. 

It should be premised that transport of mer- 
chindise by road is subjected, in France, to 
numerous regulations carefully devised for the 
welfare of the public, and the preservation of the 
highways. At the end of 1865, several requests 
were made to the Administration that it would 
authorise the circulation of road locomotives. 
Naturally the Administration saw many objections 
to granting this privilege: inconvenience and 
danger to the public, destruction of the roads, 
damage to viaducts or subways from the passage of 
excessive loads, and so forth. In order to avoid 
these probable objections, it was decided that a 
special authorisation should be given before such an 
engine should be allowed on public roads. Owing 
to this decision, it was necessary to obtain a 
special permit before a traction engine, either for 
passengers or the transport of merchandise, could 
be put in service ; when the route to be followed 
was limited to a single department, the permit was 
obtained from the préfet of that department ; for 
general circulation the authority of the Minister of 
Public Works was obligatory. To obtain it, the 
petitioner had to submit minute details of the 
nature of the service he wished to undertake ; 
he had to give precise information of his pro- 
posed route, the weight of the traction engine 
in working order, the load on each axle, the 
weight of the wagons to be hauled, and the 
length and make-up of the train. This information 
was submitted to the consideration of the Govern- 
ment engineers in charge of the roads that would 
be affected ; their duty was to ascertain whether 
there would be inconvenience or danger in grant- 
ing the permission, and to report on this matter 
as promptly as possible. The regulation contained 
a list of general conditions with which all traction 
engines must comply; further than this, each 
special authorisation carried with it detailed re- 
strictions, so that the type of engine would 
vary according to circumstances, as, for example, 
whether it was to traverse difficult and badly-made 
roads, or over easy and first-class routes adapted 
for supporting heavy loads without difficulty. 
Acting under this rule, the préfet in issuing 
a permit fixes the maximum load for each 
axle of the locomotive, as well as the length 
of the train under general conditions ; the former is 
taken as 6 tons, and the latter as 82 ft., but these 
are often exceeded and seldom reduced, unless the 





route lies over somewhat light viaducts. It will be 
seen that the préfets of departments have a very 
wide discretion in this matter, in common with all 
else affecting road traffic; at the same time they 
are under the Minister of Public Works, who can 
at all times set aside their decision. 

The following is a somewhat detailed list of the 
regulations applying to traction engines: They 
are, in the first place, subjected to the same 
obligations which apply to all ordinary vehicles, 
such as periodical inspections made to ascertain if 
they are kept in good working condition. Each 
locomotive, before being put in service, has to be 
examined by an engineer of the Department of 
Mines ; in this they come under the general cate- 
gory of steam engines, and the boilers must comply 
with the regulations applicable to all generators. 
Each locomotive must be provided with re- 
versing gear; it must be fitted with a brake 
sufficiently powerful to stop the motion of the 
driving axle against a full nead of steam; and 
it must be mounted on a fore carriage turning 
on a centre pin or some analogous device, so that 
the engine can be steered easily around very small 
curves. It is a matter of primary importance that 
no sparks should escape from the chimney or from 
the ashpan, and the firebox must be entirely smoke- 
consuming. The first-named condition is quite 
easily complied with, but not the last, and, indeed, 
this condition is not enforced too strictly, any more 
than on railway locomotives, which are, theoreti- 
cally, smokeless. Of course if complaints are made 
by residents, they receive attention, and measures 
are taken to stop the nuisance, if necessary, by 
withdrawing the license. The outside width of 
the traction engine is limited to 8 ft. 2.4 in. 
the maximum width allowed for ordinary vehicles, 
and the ends of the axles are not allowed to project 
beyond the wheel centres more than 2.36 in. The 
tyres must not have projections on their surfaces 
higher than .2 in.; as a matter of fact, however, 
the diagonal ribs, common to the tyres of all en- 
gines of this class, exceed the prescribed limits. 

Minute directions control the travel of these 
engines, as well as the formation of the trains 
they haul, and the speed. As said above, the 
average length is about 82 ft., the outside widths 
of wagons is limited to 8 ft. 2.4 in., unless by 
special permit when goods of unusual bulk have to 
be dealt with. Over country roads a speed of 12.5 
miles an hour is allowed, but this must be consider- 
ably reduced when passing through inhabited dis- 
tricts or in crowded thoroughfares. It is, more- 
over, rigorously insisted on that the train must be 
slowed down or stopped, if there is a danger of 
frightening horses, or any other liability to acci- 
dent. The oncoming of a train must be signalled 
by a horn or some similar instrument, but never by 
a steam whistle. When travelling at night the 
train carries a red head light and a green tail lamp, 
and in all cases on meeting vehicles the driver must 
take the right-hand side of the road and leave as 
much room as possible. Two men must always be 
in charge of the engine, and a conductor to look 
after the train ; this latter has charge of a brake 
mounted on the last wagon, sufficiently powerful 
to hold back the whole train (except the engine) 
when descending the steepest grade. 

The regulations forbid the engine and train to 
make any prolonged stand on the highway, unless 
from absolute necessity, and they must be brought 
into shelter out of the way at each end of their run ; 
they must not take in coal or water on the road, if 
so doing interferes with the ordinary traffic, and 
cleaning the grates in a public spot is absolutely 
forbidden. Finally, every engine and wagon must 
carry a metal plate bearing the name and address 
of the owner, and the engine in addition has to 
carry a number or sign. From the foregoing it will 
be seen that the regulations, although prepared so 
many years ago, are eminently practical and not too 
severe, that they form, in fact, a striking contrast to 
the absurd regulations which have strangled an im- 
portant industry in thiscountry, for morethan a gene- 
ration. They were, moreover, prepared tentatively, 
with the intention of modifying, or gradually re- 
laxing them if it was found desirable. For some 
reason, however, traction engines have never grown 
in favour in France, nor indeed have their manu- 
facturers been fortunate in designing them. That 
the French Government many years ago realised 
how important a part they ought to play in the 
question of agricultural transport, was evident by 
the liberal manner in which they encouraged their 
use, and that the same spirit of appreciation is alive 
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to-day, is shown by the discreet and broad-minded 
manner in which the recent development of road 
motors, which in the industrial sense, are only 
modified traction engines, is being encouraged. It is 
a somewhat curious fact that in this country the use 
of traction engines has survived persistent and 
senseless opposition, while in France it has some- 
what languished under the reasonable encourage- 
ment. It is to be hoped that legislation will 
not now fall into the opposite extreme, and 
give undue license to all types of motors that 
can be put upon wheels and propelled along a road. 
We have seen on a previous occasion what are the 
existing conditions generally as regards France, and 
particularly as concerns Paris, that regulate the 
admission of mechanical power on the highway ; 
they appear in every respect to be well adapted for 
the safety and convenience of the public, without 
imposing undue restrictions. If traction engines 
in this country were allowed as many privileges as 
they are permitted in France, an important part of 
the problem of agricultural transport would be 
solved. 








RAILWAYS IN CHINA. 

Tue ancestral Chinaman has at length to give 
mee to his posterity. Hitherto the ‘‘ dead hand ” 

as gripped the country, and nothing could be 
done that interfered with its rights. As shown in 
the articles we published in 1892 on railways in 
Formosa, it was formerly almost impossible to 
make a railway in China, because wherever a grave 
was encountered, the line had to be diverted so that 
the dead might not be annoyed by the passage of 
trains. Ifthe defunct generations had been laid 
together in cemeteries, as occurs in this country, 
they need not have proved a very serious obstacle 
to the engineer, but unfortunately every man is 
buried where he pleases—in a field, or a garden, or 
by the roadside; hence the whole country is 
covered with tombs. These are maintained with 
religious care, and nothing has hitherto been per- 
mitted that was supposed to interfere with the 
comfort or the prejudices of their inhabitants. 
Even the shadow of a telegraph wire was believed 
to perturb the soul of the dead, and hence all such 
wires have been laid underground in China in de- 
ference to popular opinion. But the most cherished 
ideas of an abstract kind have to give way to con- 
crete facts; the Emperor of China has decided 
that railways are a necessity of the empire, and 
must be built forthwith. How the rights of those 
that have joined the majority are to be conserved 
we do not know, but the Chinaman is an exceed- 
ing clever casuist, and no doubt he will be able 
to ‘‘ save his face.” 

In a recent issue we gave an abstract of the Im- 
perial Edict concerning railways, and we are now 
able to supplement our former information by a 
textual translation received from an official source : 


‘*The Imperial Princes (to wit Princes Kung and 
Tching, and other members of the Tsongli-Yamen), who 
undertake the charge of our military affairs, having 
asked us, by a collective petition, to nominate a High 
Commission to direct the construction of a railway, we 
declare that the railways is an essential and urgent con- 
dition for the development of the commerce and industry 
of the Empire, and that we have formed a fixed resolu- 
tion to put the project into execution. 

** Having ordered these princes to commence by pre- 
paring designs for a railway in the environs of Pekin, 
they have charged Hou-Yuen Feng, formerly Chief Jus- 
tice of Kouangsi, to consider on the spot the arrange- 
ments to be adopted. 

** According to the report, accompanied by plans and 
estimates, which the princes have presented to us, they 
have decided that the railway ought to commence at 
Tientsin, to run along the bank of the Imperial Canal, 
thence northwards by the Imperial Summer Palace, and 
end at the Loukou —- The total distance is 
216 li{about 70 miles], and the cost of material and labour 
is estimated at 2,400,000 Koubing taels [one Koubing 
tael is worth 33, 3d. actually] approximately. To this 
end they invite us to nominate a Commission to direct the 
works. 

‘We must say that the difficulty exists solely in taking 
the first step, and that in the nomination of a director 
confidence is needed. . 

**Since Hou- Yuen Feng has shown his projects, and 
has aleo studied the surveys on the spot, we charge him 
with the direction of these works, in order that he may be 
able to bring the task to a favourable conclusion on his 
own responsibility. We order the Finance Minister and 
the Viceroy of Pei-Esheli to furnish him, by a common 
effort, with the necessary funds. 

** As to the principal vp which commences at the 
Loukou bridge, and goes south as far as Hankow, it has 
a greater length, and needs more considerable funds. If 
in the provinces there should be capitalists capable of 
providing the sum of 10 million Koubing taels, we autho- 


rise them to form a private company to extend the system 
and to direct the financial and technical business. Whether 
they make a profit or a loss, the local authorities have no 
right to interfere with them. If their enterprise is crowned 
with success, we promise to recompense the promoters by 
high honorific distinctions. 

**In consequence of these good intentions, we promul- 
gate this edict, in order to inform all the world from the 
interior of the capital as far as the remotest provinces. 

** Respect this edict.” 

This edict is dated November of last year, and 
alre ady vigorous steps have been taken to put the 
matter into execution. 

The bridgework has been placed in the hands of 
Sir Benjamin Baker ; tenders are out for rails, and 
should be lodged in Tientsin on May 1 this year, 
and during August 9700 tons of Sandberg’s new 
rail section, 85 lb. per yard, are to be delivered at 
Tong-ku. There are also tenders out for wheels, 
axles, and springs, subject to the inspection of Mr. 
C. P. Sandberg. 

The specifications are signed by Mr. C. W. 
Kinder, M. Inst. C.E., engineer-in-chief, Tientsin, 
China, and the indents by Mr. Y. T. Lin, secretary. 
The Chinese Government is to be congratulated 
upon securing the continued service of Mr. Kinder, 
who has so successfully constructed the existing rail- 
ways in China (about 200 miles). It is noteworthy 
that during the last war these railways, short as 
they were, proved of great service, and it is from 
this fact probably that the Government is now 
taking the matter up seriously for defence as well 
as for opening up the country. 

China has evidently entered upon a career of 
railway construction, and although great opposition 
will be offered by official classes, it is certain that 
steady and constant progress will now be made. 

We trust that most of the orders for the railway 
material will be placed in England, as they have 
hitherto been, but probably Continental tenders 
will also have to be considered with due attention. 





PANACEAS FOR LABOUR STRIKES. 

We have time and again urged that wages 
should not necessarily fluctuate with every slight 
improvement or depression in trade. This syn- 
chronising movement is a natural result of a too 
blind adherence to the law of supply and demand, 
and it were well for masters and men alike were 
this tendency minimised in action. When work is 
difficult to secure, prices naturally fall and there is 
a disposition to reduce wages immediately. The 
result may stimulate demands sufticiently to pro- 
duce a large addition to orders on hand, secured 
on the basis of low wages, workmen then assume 
that trade is good and that the reduction should be 
returned to them, and if they are strong enough to 
carry their point, the master is involved in loss. 
On the first opportunity, he seeks to recoup him- 
self by again reducing wages, but the probabilities 
are that so long as there is much work, wages 
cannot be reduced, particularly if there is any 
desire to avoid a struggle. There is nothing new 
in this statement of the case ; many firms know its 
unfortunate results too well. But it cannot be 
urged too often, for it is the crux of the matter, 
and must be considered when panaceas for labour 
— are being put forth so confidently on all 
sides, 

The capitalists needs to know exactly what a job 
will cost, and the workmen wants continuous em- 
ployment without spells of enforced idleness. To 
gain these ends we require some permanence in 
wage rates and a very much more leisurely swing 
of the pendulum through asmaller arc. This attain- 
ment almost presupposes joint action on the part 
of the masters and men, and the more liberal- 
minded employers are ready to grant that several 
of the trade unions admirably embody the needed 
organisation on the part of the men ; even a more 
comprehensive union might be welcomed if it 
brought with it a higher conception of the objects 
in view. Equally important is the amalgamation 
on similar lines of the employers. Anything that 
tends to increase these organisations must be com- 
mended, especially if it be directed towards fostering 
a conciliatory spirit between them. Such is un- 
doubtedly possible. Indeed, between the Ship- 
builders and the Boilermakers and Iron Ship 
Builders’ Union there has been some unity of 
action, if not of purpose, largely owing to the 
action of Mr. Knight, who, we frankly assert, 
realises in large measure a high ideal of trades 
unionism. In the shipbuilding industry, dis- 





putes are not lightly fought; the men are 





only withdrawn or locked out from work as a 
last resort after joint consideration has failed. We 
are glad to note that proposals have been made, 
and are being considered, to create a permanent 
board of men and masters which will always be 
ready to consider in a conciliatory spirit any dis- 
pute that may arise, while at the same time laying 
down rules for some permanence in wage rates. 

The details of the scheme seem to have been care- 
fully conceived. A standing committee of three 
masters and men, exclusive of the delegate on each 
side, is to be appointed for each river to consider 
local disputes, and in the event of disputes involv- 
ing more than one river, a joint committee will be 
formed from the local boards. As an employer is 
likely to be chairman, Mr. Knight is careful to 
point out that the proposed court is one of concilia- 
tion, not of arbitration, and the question is not to be 
decided by the number of votes. The three trade 
unionists are equal to the three employers. No 
general alteration is to be made in wages until six 
months have elapsed from the date of the previous 
alteration, a period which might well have been 
lengthened. The maximum alteration is to be 5 
per cent. Moreover, four weeks’ notice must be 
given in writing of any desired change, whereupon, 
within 14 days, a meeting of the conciliation com- 
mittee will be called. Failing agreement the 
notice is to continue for another month, although 
the settlement effected will date from the expiry of 
the first month’s notice. Work is to be continued 
in all cases pending settlement. In the event of a 
sectional or individual strike, the society’s officials 
and the employer are to try to come to terms, and 
here also work is to continue and wages to be paid 
until the settlement is come to. 

An important proviso has reference to the allow- 
ances for the introduction of labour-saving appli- 
ances. Revision of rates for these appliances is to 
be allowed at any time, and is to be determined 
by the joint committee ; equally the men may 
obtain revision owing to new conditions, struc- 
tural alterations, &c. Mr. Knight on this matter 
points out that the principle of allowing for 
labour - saving plant has been admitted for 40 
years, and instances the case of two yards side by 
side, in one of which steam derricks are used for 
plating, and the price paid is 8s. per plate, whereas 
in the other yard the plates have to be lifted by 
manual labour, and the employer has to pay for the 
same size of plate 8s. 6d. It is surprising that any 
firm should be without steam derricks, and there is 
little wonder that the men getting 8s. 6d. a plate earn 
less weekly wage than those paid 8s. It is most satis- 
factory to find a leading trade unionist taking such 
an attitude. The Tyne, Wear, Tees, and Hartle- 
pool employers and men have agreed to this 
arrangement ; the Clyde employers are willing to 
adopt the system, and the workmen have voted, 
and there is little doubt of their decision, since Mr. 
Knight in urging the adoption has written to them : 
‘© We have great faith in adjusting all differences 
by friendly conversation, coupled with honesty and 
a desire to settle. You will thus see that, in the 
first place, every effort must be made to settle on 
the old method—the members affected, with the 
district delegate, and the employer or his repre- 
sentative. Do not take it further if you can help 
it. If the case is taken to the court, composed of 
three on each side, this isa court of conciliation and 
not arbitration. The final appeal is to the two 
associations.” 

But in the event of this board failing, what further 
action can be taken to obviate strikes? There is no 
doubt that the time comes in the history of a trade 
when men spoil for a fight, and it is this feeling that 
tells so much against panaceas generally. However, 
everything should be done ; even efforts at legal 
interference in labour disputes are worthy of con- 
sideration provided they do not threaten trade 
union rights, and freedom of action on the part 
of employers. Only so far as they encourage con- 
ciliation, and facilitate arbitration, will the two 
Parliamentary Bills now under consideration do 
any service. One of the Bills is brought in by the 
Government, and has every chance of passing, 
although, perhaps, with modifications. It provides 
that at the Board of Trade a registry of concilia- 
tion boards is to be kept, and further, that when a 
difference arises or is apprehended, the Board is to 
get the parties to meet, appointing a chairman if 
necessary, or a conciliator if desired by either party, 
or subsequently an arbitrator, if desired by both 
parties. After inquiry, the terms of settlement are 





to be written and are to be signed by all parties. 
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Moreover, the Board of Trade is to set up concilia- 
tion The Bill is thus very simple, and the 
existence of boards ready for work, with Govern- 
ment approval, may assist to obviate recourse to a 
strike. They may ultimately accustom men’s minds 
to conciliation. : 

A private member's Bill, which is also being con- 
sidered by the Standing Committee of the House, 
having passed its second reading, differs in having 
compulsory clauses to come into force when arbitra- 
has been resorted to, on the invitation of both 
parties to the dispute. There is much to be said 
for this, especially after the difficulty with the Bel- 
fast engineers, who stood out against their accre- 
dited representatives, and even, after being com- 
pelled to give in, published a protest which was re- 
markable especially for its wealth of invective. 
But if the arbiter is to have the right to compel the 
production of books and documents, it is just pos- 
sible that the aim of the Bill will be defeated, for 
if arbitration cannot be resorted to until an em- 
ployer agrees, he can, in anticipation of the produc- 
tion of books, refuse. Surely examination on oath 
is sufticient. ; 

Certainly everything should be done to obviate 
differences, for these tend more and more to affect 
very wide areas and large bodies of men. As is stated 
by Mr. Mosses, the general secretary of the United 
Patternmakers’ Society, in his annual report, just 
issued, when employers were isolated, sectional 
attacks were generally successful, but employers 
‘‘have formed strong local associations for the 
express purpose of coping with their workmen, 
and when these have proved insufficient, have 
federated together for purely militant purposes.” 
Now we have tried to show that this need not, 
should not, be the aim. We question if in most 
cases it is the primary object. Let the men regard 
these associations of employers as for conciliation, 
and before launching out on a strike, place their 
case before a joint meeting. The real purpose 
of the employer is production, not strife, and 
if they band themselves together, the men should 
utilise that organisation in the line of least resist- 
ance. Of course there is greater chance for the 
men in a sectional fight, because one district can 
fight with the sinews of war provided by the other, 
and one cannot blame the employers for meeting 
this strategy, according to the first principle of 
military tactics, which requires not only defence, 
but the cutting off the enemy’s supplies. The 
Patternmakers’ secretary may, therefore, be quite 
tight in urging the amalgamation of all trade 
unions of shipbuilding and engineering workers, if 
the aim be the same as that indicated by Mr. Knight. 

We do not know that employers would greatly 
object to this reorganisation, especially if the ends 
were to be attained along the lines of least resist- 
ance ; but the great difficulty is the diversity of 
trade unionists. With some a strike is an incident 
to be avoided; with others it is the end for 
which they exist. Mr. Mosses himself finds the 
conservatism of the unions difficult to overcome. 
He, however, points out that there are joint com- 
mittees in almost every district, and these he 
would make permanent to conduct all movements 
relating to hours, restrictions and payment for 
overtime, outdoor allowance, and, of course, the 
minimum wage. This seems all fair sailing, but 
the expansion of the committee system involves 
great questions, which are thus indicated by Mr. 
Mosses : ‘‘ The management of such a federation 
would probably present the most serious difficulty, 
but it could be conducted on much the same lines as 
the present Engineering and Shipbuilding Federa- 
tion, excepting that the principle of a modified propor- 
tional representation could be introduced into that 
body. Whilst it is unfair to give a society of a few 
hundred members the same representation as one 
numbering tens of thousands, it would be just as 
unfair to allow the large societies to swamp the 
small ones. The question of finance is a most im- 
portant one, whether it would be advisable to allow 
each society to support its own members on strike, 
or require the various unions to alter their rules 
and form a central fund for the purpose of paying 
a uniform rate of dispute benefit to all workmen 
brought out on strike with the sanction of the 
federation. Certainly a common fund contributed 


in equal proportion would give such a federation a 
solidity and cohesiveness which it would never 
possess if each society were responsible for its own 
payments for strike purposes. There are numerous 
questions of organisation and procedure in connec- 
tion with such a scheme, which could only be 





settled when the principle of federation had been 
fully approved of by the whole of the societies 
affected.” 

We have made this long quotation because the 
difficulties so lightly touched upon by Mr. Mosses 
will appear to most as insuperable. We fancy, 
moreover, that the ruling in one or two large dis- 
putes determines the course of wages and other 
questions in cognate trades; and one can almost 
understand the cry of the Patternmakers for amal- 
gamation from the point urged by their secretary 
—that when a sudden accession of work comes, it 
is first taken in hand in the patternmakers’ shop, 
and their share is thus done before the evidence of 
the volume results in increased wages all round. 
But, after all, the consideration which should actuate 
all unionism, whether directed by employer or work- 
men, should be the securing of as great a perman- 
ency of wages as possible, slight changes when 
absolutely necessary, and such conciliation boards 
as would readily result in the settlement of disputes 
without work being even momentarily stopped. 
The essence of conciliation, even of arbitration, 
is the maintenance of a friendly attitude. 








THE BALANOE-SHEET OF THE 
MERCANTILE MARINE. 

THERE is a certain appropriateness in the issue 
this week of the annual record of the mercantile 
marine, for the addition to our fighting navy, 
which was proposed by the First Lord of the Ad- 
miralty in the House of Commons on Monday 
evening, was ostensibly to protect our great sea 
thoroughfares ; and it will assist in some measure 
to a realisation of the fact that the new warships 
are none too numerous, when the increase year by 
year in our mercantile marine is recorded. We 
have now almost 13 millions, to be exact, 12,968,746 
tons, the measurement of 21,004 vessels. In nine 
years the increase has been about 3.2 million tons. 
The great tendency towards large steamers is re- 
flected in the fact that although the number of 
steamers is under a third of the total number of 
vessels, the tonnage of these steamers makes up 
fully two-thirds of the aggregate gross measure- 
ment. Thus we have 8379 steamers of 9.9 mil- 
lion tons. In fact, in 10 years we have added over 
34 million tons of steamers, even after all allowance 
is made for sales, wrecks, and waste generally, while 
the sailing tonnage is actually less than it was 10 
years ago by 462,000 tons. During the past year, 
too, the decrease in sailing tonnage has been larger 
than for many years, 112,779 tons, while only 251,489 
tons of steamers, numbering 116, were added on a 
balancing of the account, so that the net increase 
is 138,710 tons. This is the smallest addition to 
tonnage for 10 years. In the preceding two years 
the increases were 351,739 and 281,928 tons re- 
spectively, but antecedent to 1892, the average for 
some years was nearer 500,000 tons, although in 
1887 a minimum was reached with an addition of 
46,690 tons. Even when the carrying efficiency of 
the tonnage is considered, the balance-sheet for 
the year offers a prospect of less competition for 
the British shipowner, and he may justly claim 
the little compensation probable, in view of the 
small profits recently obtainable. 

It is interesting to inquire as to the causes for 
this comparatively low addition to the tonnage, 
and first we may take the steam tonnage. The 

ss tonnage added is little more than the average. 
In all 783,399 tons were added to the register for 
the United Kingdom, and of this total 95 per cent. 
was new tonnage. We bought 15 steamers of 
18,005 tons from foreigners ; but in return we sold 
293,640 tons, nearly twice more than the average. 
This is also the case with our dealings with the 
colonies, for while purchasing three steamers of 
1925 tons, we sold 25 vessels of 35,755 tons. Our 
record of waste, steamers lost, broken up, &c., is 
183 vessels of 199,997 tons, which, although less 
than in the previous year, is about an average. 
We have thus got rid of 410 steamers of 531,910 
tons in one way or another, and it may be taken 
that the carrying and steaming efficiency of these 
was much less than that of the steamers added. 
This number of steamers removed is larger than for 
many years ; the average for the preceding 10 years 
is quite 170,000 tons less, largely owing to the sales 
to foreigners. This latter may not be so very satis- 
factory to our owners. Five years or so ago onl 
about 80,000 tons were so transferred, and by a 
movement this has increased to 293,640 tons. The 
vessels thus sold are, as a rule, old craft, and the fact 


that they can compete with the modern economically 
equipped British steamer shows that the wages and 
kindred advantages and the safety of the British 
sailor must be the greater. If this balance does 
not impair the reasonable winning of profit, the 
superior position of the British seamen is a matter 
for congratulation. But there are grounds for 
the suspicion that the advantage is not always the 
owners’. 

Foreigners, however, seem less disposed to pur- 
chase ships than steamers, for the sales are fewer 
than they were five or ten years ago, being 65,497 
tons, while our purchases were only 15 vessels of 
2290 tons, all very small craft. The total tonnage 
sold to foreigners exceeds by 43 per cent. the ex- 
ceptionally high figure of 1894, As in 1894, Japan 
has been the largest purchaser, that country having 
acquired from the United Kingdom 25 steamers of 
68,083 tons. Among other principal purchasers 
may be mentioned Norway (63,117 tons), Italy 
(42,668 tons), France (36,060 tons), Germany 
(31,271 tons), and Spain (23,698 tons). In all, 
37.703 tons have been transferred to the British 
colonies. Of course no cognisance is taken of new 
ships for foreigners or the colonies, as these are not 
placed on the official register. 

Of sailing ships the additions totalled 64,383 tons, 
which is about half the average, and but barely a 
fourth of the total of 1892. This difference is 
explained by the fewer new vessels, which only 
numbered 191, and measured 49,624 tons gross. 
This is little more than a sixth of the total in 1892. 
The waste—vessels lost, broken up, &c., is quite up 
to the average—466 vessels of 105,455 tons, so that 
the net result is a decrease of 112,779 tons, far in 
excess of that of former years. The returns, there- 
fore, are satisfactory, especially the fact that only 
one vessel out of the total of 672 new vessels of 
797,631 tons added during the year came from 
a foreign builder. 








NOTES. 
JAPANESE SworDs. 

In an interesting lecture recently delivered before 
the Franklin Institute, Mr. B. S. Lyman gives a 
description of the Japanese methods of sword- 
making as practised during several centuries past. 
Originally copper and bronze were used for the 
purpose, but for some hundreds of years steel and 
iron only have been employed. The best swords 
have been made wholly of steel, but in some inferior 
weapons the body of the metal has been iron, with a 
steel cutting edge. In the former case the blade is 
constructed of a number of flat pieces of steel 
welded together, the bar being repeatedly doubled 
in the process, so as to secure as great uniformity 
as possible. In fact, this process is carried out so 
thoroughly that Mr. Lyman estimates the bar 
finally contains over 4,000,000 layers of metal. 
Whilst being heated, the surface is protected by a 
layer of refractory loam, which prevents the decar- 
bonisation of the metal, and care is also taken to 
keep it perfectly clean. In fact, it is never touched 
with the hand, as the least sweat will prevent the 
making of a perfect weld. In tempering, the blade 
is first covered with a layer of loam 4 in. thick, 
this loam consisting of equal parts of a certain red 
earth and river sand, with one-fifth part of finely 
powdered charcoal. Before the coating is quite 
hard a narrow streak of it along the edge of the 
weapon is removed, leaving the edge bare, 
When the loam is fully dried the blade is thrust 
edge downwards into a charcoal fire, and moved 
slowly backwards and forwards, so as to secure a 
uniform heating of the edge. When this is done 
to the right degree, the blade is plunged into luke- 
warm water, which completes the operation, 


THE Berwin ExuHrsition. 

The Berlin Exhibition is to be opened in a couple 
of months’ time, and, strange to relate, there 
seems every likelihood of it really being ready in 
time. There is much credit due in this respect, 
and even the cold and wintry weather which has 
been experienced in Prussia does not appear to 
have materially interfered with the arrangements. 
A staff of over 2000 workmen has been engaged for 
months, and everything is being pushed ahead 
with much energy. The large hall is entirely of 
iron and glass, and it covers an area as large as the 
whole of the Berlin Exhibition of 1879. It will 
be lighted by 508 arc and some 250 incandescent 
lamps. Although the lines are not altogether 
pleasing, its white colour forms a striking contrast 





to the surroundings. Exception has been taken to 
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the absence of loftiness in the large dome, which 
is covered with aluminium, and the height of 
which (about 140 ft.) is too low as compared with 
its diameter of 105 ft., a fact which is only being 
enhanced by the two turrets, which are 200 ft. in 
height. The Treptow Park is, however, exception- 
ally well adapted for its present purpose, and even 
if the impression of the main building falls some- 
what short of what one might have expected, the 
grounds will contain innumerable interesting and 
stylish buildings and other attractions. The ‘‘ Old 
Berlin” will, no doubt, rival similar arrangements 
at other exhibitions, with its 120 buildings and 70 
shops, where the trade of 250 years ago will be 
revived as near as possible, and where also various 
interesting retrospective exhibitions will be arranged. 
Although the buildings are only intended to be used 
for some six months, they are, comparatively, at 
least, well built. The lake has been extended to 
more than twice its usual length, and on the other 
side, opposite the main building, lies the large 
restaurant in the Italian style. Amongst some of 
the most interesting buildings must be mentioned 
that of the city of Berlin, the Fisheries Exhibition, 
the colonial section, the chemical industries section, 
&c. Great preparations are being made in order to 
cope with the increase in the traflic. Apart from the 
new lines started for that purpose, those already in 
existence are increasing the rolling stock, staff, &c. 
The Ringbahn is having a large number of young 
ladies trained as booking clerks, so that the expe- 
rienced hands can take over more responsible 
work. It is here a question of several hundred 
additional clerks. 


Tue Licut Rattways BI. 

The Light Railways Bill, upon which we com- 
mented in our article of last week, was read a 
second time on Monday last, after a debate which 
lasted five hours and a half, so that, contrary to 
expectation, the unanimity of opinion on both sides 
displayed at the first reading was not unbroken. 
The chief opposition came from Mr. Lough, the 
member for West Islington, who took exception to 
economic features embodied in the Bill. He was 
of opinion that the provision of public money 
would lead to the construction of light railways 
where they were not wanted. No doubt a danger 
of this kind will be created, and that the Bill is not 
thoroughly orthodox, but risk is run whenever 
public money is spent, and it is the duty of public 
servants to guard against such risk. For this pur- 
pose a Special Commission is to be created which 
will act under the Board of Trade. Mr. Lough is 
of opinion that the Commission is not to be 
sufficiently well paid, and here he will have a good 
many on his side. Happily, however, this country 
is rich in public servants of high ability and un- 
doubted probity who are not extravagant in their 
expectations of reward. In some less favoured 
countries it is the custom for persons in offices of 
public trust to be very ill paid, and it is an under- 
stood thing they should help out their income by ac- 
ceptance of bribes and tips. We have nosystem of 
that kind here, and it is well, therefore, that persons 
holding positions of trust, and having large in- 
terests to adjudicate upon, should be well, and 
even highly, paid. It is the most economical plan 
in the end. No doubt if the business of light rail- 
way construction extends largely, so as to give con- 
siderable importance to the post, the Government 
will see its way to raise the salary of the only paid 
commissioner above the very modest sum he is to 
atart at. The member for Islington had no diffi- 
culty in holding up the Irish light railways as 
‘‘awful examples,” but we are not going on the 
same lines in this country. The Irish railways 
were constructed for a political purpose generally, 
irrespective of industrial ends. We have a different 
set of conditions in England, and certainly shall 
pull up short before we spend the 100 millions 
with which Mr. Lough threatens us. It would be, 
of course, impossible to devise a Light Railways 
Bill to satisfy every one, but the present measure 
appears to be carefully drawn, an opinion held by 
the House, as the second reading was carried with- 
out a division. 

Goxp-MINING IN MATABELELAND. 

The name Rhodesia has bulked large in public 
attention lately, and one may risk the charge of 
being optimistic in believing that it is destined in 
the future to occupy a still more prominent position. 
Every one who has visited the country brings news 
of its climatic suitability and its great natural 
wealth, so that only wise and energetic administra- 





tion is necessary. The latter is in some measure 
vouchsafed by the progress of the railway from 
Beira, and the proposal to extend the line from 
Mafeking. The freight charge is 201. per ton from 
Mafeking to Buluwayo, and although Mr. F. G. 
Shaw, in an interesting lecture before the Fede- 
rated Institute of Mining Engineers at Sheffield 
the other day, seemed to regard this as relatively 
satisfactory, there can be no question of the enor- 
mous advantage of cheaper transport. Mr. Shaw 
in his lecture, while speaking with the same enthu- 
siasm as others who have been to Matabeleland, 
gave some interesting details of the gold-mining 
prospects. In the first place, he mentioned that 
there was sufficient water power at the Victoria 
Falls on the Zambesi, 150 miles from Bulu- 
wayo, to run all the machinery which would be 
required during the next 20 years, and that a 
company is being formed to utilise the power. 
Timber is plentiful ; coalfields are known to exist, 
although their permanence had not been tested ; 
the presence of iron ore gives promise of an impor- 
tant industry, while the natives are being en- 
couraged to throw away their assegais for the 
miner’s pick. Mr. Shaw had much to say of the 
old workings. In the Lomagunda country one 
excavation left by the ancients is 1000 ft. in length, 
500 ft. in width, and 200ft. in depth, and in the 
bottom a shaft 70 ft. deep had been sunk before it 
cut four auriferous reefs of a distinctly payable 
character. In this case the ancients have gone 
down to an extent hitherto unknown. He was 
inclined to think the original workers were directed 
by the Phoenicians, regarding whose work some testi- 
mony is being searched for at the Vatican. 
case the original workers were Caucasians, although 
later one or two other distinct races of goldminers, 
probably Indians, were engaged. Work seemed to 
be carried on in a primitive way, striking stones of 
tough igneous rock being very numerous where the 
gold existed on one wall of the reef more than the 
other, and the auriferous quartz has evidently been 
chipped off by these striking stones. From the 
result of 18 months’ work in Matabeleland, Mr. 
Shaw is inclined to put 7 dwt. per ton as the 
average value of the smaller fragments round the 
old workings, evidently deserted because of the diffi- 
culties of coping with a little water. He obtained 
from average samples existing round some of the 
dumps, as much as 24 oz. to the ton, while indi- 
vidual floaters are very commonly found carrying 
from 20z. to 200z. to the ton. Indeed, the 
average width of the reefs discovered in 62 shafts 
was considerably over 2 ft., whilst the assays from 
fair sections give over 1 oz. to the ton. The gold 
belt covers an area about half the size of England, 
and already over 1800 miles of reefs have been 


pegged. 





CaTALOGuES.—Messrs. Darling, Brown, and Sharpe, of 
Providence, Rhode Island, U.S.A., have issued a cata- 
logue describing different varieties of steel rules made by 
them. The firm have recently taken up the manufac- 
ture of tempered steel rules, which are stated to be as 
accurately uated as their standard or soft rules.— 
Mr. Mark Fawcett, of 50, Queen Anne’s-gate, West- 
minster, has sent us a pamphlet describing his form of 
fireproof floor, which consists of hollow tile beams laid 
side by side between steel I-beams, and levelled up with 
concrete.—A catalogue of standard continuous-current 
machinery has been issued by Thomas Parker, Limited, 
of Wolverhampton, which contains illustrated descrip- 
tions of some of the dynamos and accessories made by the 
firm.—Messrs. Holden and Brooke, Limited, of Man- 
chester, have sent us a copy of their illustrated price list 
of steam driers and ema which are intended for sepa- 
rating the moisture from the steam used in engine-driving. 
‘We have received from Meesrs. Doulton and Co., of 
Lambeth, London, S.E., a copy of their new catalogue 
of stoneware conduits for electric lighting mains. An 
additional pattern of these has now been put on the 
market. Each section as laid is complete in one piece, 
but the upper portion of the section is moulded so that it 
can be separated from the lower by the blow of a chisel. 
Hence in making a house connection it is only necessary to 
lay bare the conduit, remove the top of one section, and 
replace it with a special cover, having a lead for the house 
main moulded in it. Messrs. Doulton have now supplied 
stoneware conduits to many electric = ag ty Creeageee 
amongst others to those at Portsmouth, St. Pancras, and 
Bedford. Various forms of stoneware street boxes are 
also illustrated and described in the catalogue.—We have 
received from Messrs. Dorman and Smith, of Ordsall 
Electrical Works, Salford, Manchester, and 94, Charing 
Cross-road, London, a catalogue of electrical apparatus. 
This contains a very large number of illustrations of lamp 
fittings, there being appliances for all purposes, from the 
roughest workshop and open-air use to the most ornate. 
Electroliers, however, are not included. Switches form 
a very important section of the catalogue, there being 
dozens of patterns. 


In any | 


THE METRIC SYSTEM AND STANDARD 
SCREW THREADS. 
To THE EprTor oF ENGINEERING. 

Srr,—Your well-considered article of January 17 last 
on this subject interested me much. The recommenda- 
tions of the House of Commons, many Chambers of Com- 
merce, and foreign consuls for the adoption of the 
decimal metric system renders it necessary for England 
to consider well the important question of uniformity of 
screws, &c. There should doubtless be a uniform inter- 
national gauge, considering the large number of machines 
both exported and imported. The convenient metric 
system is coming fast upon us, and is already a good deal 
used, and its universal adoption is now only a question of 
time. The mere fact of always giving weights and 
measures decimally would be, in itself, an enormous ad- 
vantage to every one, and particularly to engineers and 
others who calculate so often, and use the slide rule. In 
the opinion of foreign consuls it would also increase our 
exports in many trades to the Continent. 

crews and their threads must of necessity follow suit, 
and be based upon decimals of the metre, and it will be 
necessary—though difficult and troublesome—to give up 
our Whitworth and other private threads, as also gauges 
not founded on the metre. If we can agree with our 
Continental neighbours, the system, with all the great 
advantages of uniformity and interchangeability, will 
doubtless be wigs me in time by most other countries. 

Such a great change in standard sizes in all our stocks, 
dies, bolts, nuts, screws, rivets, &c., will not be popular 
with manufacturing engineers, and will be expensive, but 
the extra costs will have to be faced for future ad- 
vantages. 

Gas and steam pipe diameters and threads, and brass- 
work, should follow, but the change will be serious and 
take time. Such important reforms could hardly be 
effected except by the advice and assistance of our 
technical societies. Many practical details will require 
great consideration and much discussion to arrive at the 
wisest conclusions. Probably the Institutions of Civil 
Engineers, Mechanical Engineers, and Naval Architects, 
including the British Association and others, would co- 
operate with the leading societies and institutes on the 
ser ele and endeavour to come to some conclusion by 


| means of a conference of practical engineers, and others 


interested. The exact shape and pitch of the various 
sizes of screws will have to be determined, and altering 
the sizes will, of course, affect all sizes of drills. 

The opinions and suggestions of manufacturers and 
users of bolts and nuts might be useful to ventilate these 
important questions, and arrive also at the best standard 
diameters and external sizes of bolts and nuts, with the 
view of uniformity of spanners. 

May we hope that in the course of the next few years, 
or at least soon after 1900, we may beable to bury our feet 
and inches, and especially 4th, ;,th, 3':nd, ¢,th—tons, hun- 
dredweights, quarters, and pounds, ounces, grains—and 
use @ recognised rational decimal system, dropping our 
isolated and confusing weights and measures. Notwith- 
standing the great temporary difficulty and trouble of 
such a revolution, it will doubtless pay in the end, and be 
of direct commercial value to England and English engi- 


neers. 
Yours faithfully, 
March 8, 1896, Bryan DonkKIN. 











P.S.—Since the above was written, the Swiss Govern- 
ment have, it appears, invited an international conference 
on uniform screw gauges and other matters, 





To THE EDITOR OF ENGINEERING. 

Sir,—I should like to follow up my previous letter on 
the above subject with a few remarks more especially 
bearing on the form of thread, and, if you will allow me, 
will begin with a quotation from an article which appeared 
in ENGINEERING on September 10, 1886. Amongst other 
objections it had been said that the cross-section of the 
Whitworth thread is difficult of manufacture, and in reply 
you say (and I hope you will print this in type as large as 
you did then): : 

‘*Some of the German engineerscomplain that a consider- 
able number of Whitworth bolts and nuts purchased from 
one firm of screw-makers will not fit those purchased from 
another firm, and lay the blame to the system, but this is 
decidedly unjust, for it is evident to any practical engi- 
neer that the fault lies not in the system itself, but with 
the manufacturers for not using standard screw gauges, a3 
Sir Joseph Whitworth advocated in his original report on 
the subject.” Just so, and I am afraid this lack of screw 
gauges is not confined to Germany. Where I was appren- 
ticed we had a set of screwing tackle called ‘‘ Whitworth, 
but I have since had grave doubts whether it was made 
by the Whitworth firm, and even if it were there is a vast 
difference between a tap and a screw gauge, as I will show 
further on. How many shops, even in England, have a 
set of screw gauges? From my experience I venture to 
say only asmall percentage. = peat 

Again you say, ‘‘ The objection is totally unjustifiable, 
for 30 years of practice have most unmistakably proved 
the Whitworth form of cross-section to be the best ; the 
square-tipped thread, on the other hand, as advocated by 
the metrical system, has proved unsuccessful ; it has b2en 
thoroughly tried by Sellers in the United States, where it 
has been he practically impossible to produce a good 
thread by screwing apparatus, the sharp corners on the 
taps and dies rapidly breaking away, when a very imper- 
fect thread must naturally follow. The present state of 
affairs in America conclusively shows the system to have 
been a failure, and all the leading machine tool makers 
there are supplying nothing but the V-thread very similar 
to Whitworth’s.” : 

May I ask what has occurred in the last 10 years to 
alter all this, and why you now seem to think that a 
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debased square-tipped thread is the best (see your articles 
on January 17 and February 28). You say that Mr. 
Mudd proposes to modify the Sellers thread by rounding 
the bottom, and I — from your description of the 
French Admiralty thread on April 26, 1895, that as well 
as doing this they round the top.* Mr. Mudd weakens 
the bolt by cutting out the bottom, but has a flat top, 
because it is less liable to injury than a rounded one (are 
sharp exposed corners less liable to injury than rounded 
ones ?), and the French Admiralty allow each manufac- 
turer to round the thread as much as he likes. They seem 
to say: “We will not have a rounded thread because it 
is difficult to produce, so first make a flat-topped thread 
and then round it as much as you like.” It sounds very 
much like giving away their whole case. 

It is all a “much ado about nothing,” for in practice 
a slight but sufficient clearance at the top and bottom of 
a Whitworth thread is easily given in work cut in the 
lathe, and in the case of tapped holes is obtained 
automatically. Let any one take two pieces of steel and 
screw them with the same chaser in the same lathe, care- 
fully finishing them both without altering the setting of the 
tool, until a female cylindrical gauge will just pass over 
them. Then let one of these pieces be made into a tap 
of the ordinary three-grooved form (all burrs removed) 
and hardened, and a nut tapped with it. Will the nut 
pass over the other piece? Not necessarily, but usually 
ip would, though with very little play, and if the tap is 
examined it will be found to be in all probability short in 
pitch but large in diameter, giving two or three 
thousandths play in diameter, but the difference in pitch 
tightens the nut (especially if it is a long one) until it has 
been tightened down on its bolt a few times and the 
threads beaten to the same pitch as the bolt. In chased 
work trouble may be given by chasers being out of pitch 
and wasting the sides of the threads, leaving the tops and 
bottoms bearing hard, but the more usual thing is a dif- 
ference in depth, and this brings me to another point, 
viz., that a definite depth is necessary to control the angle. 

With a chaser of normal depth a thread may be cut 
either deep or shallow at will, This depends on the 
grinding of the cutting angle of the tool and the height at 
which it is placed in the rest. The whole contour of the 
thread may be there, but in a drawn out or foreshortened 
condition, the angle in the one case being too acute and 
in the other less acute than it should be. Definite top 
and bottom diameters give a much better means of check- 
ing this than a contour gauge only, and if one of these 
diameters may be anything you like, the angle follows suit. 

You say that with Mr. Mudd’s proposed thread both 
male and female threads could be cut with a round nose 
tool. This sounds delightfully simple, but chasers would 
still be required to take off the burred up edges in chased 
work, and such chasers for ordinary work would be of a 
different form from those used for taps, thus necessitating 
two different hobs of different forms of thread for every 
pitch. This is good news for tap-makers, and now we will 
give the gauge-makers a turn. 

The tap would have to be larger than the screw by the 
amount of round taken out of the bottom of the thread in 
the tapped hole, and this necessitates, where good finish is 
wanted, that the body of the stud must be the same size as 
the tap, and brings us toanother defect of these clearance 
threads, viz., a different gauge for the body of the bolt, larger 
bolt holes, and weakened flanges, &c. ; as see the French 
Admiralty system, where bolts may be anything you like 
in the body from .5 millimetre to 2 millimetres larger 
than the thread according to size. 

Now if we are to have a metric system, we want first to 
arrange a series of useful sizes for spindles, pins, shafts, 
&c., and then make our bolts to the same size, both on 
bodies and threads, in the manner we do now. If we are 
to have bolts smaller on the threads than bodies, we may 
as well keep the Whitworth tbreads and put, say, the 
l-in. thread on the 26-millimetre bolt. A good series of 
standard sizes is the basis of everything, or each maker 
will use his own series, and, finally, gauges will be wanted 
for every odd millimetre, and a good many of the halves 
from 5 to 500. In this connection a duodecimal scale is, 
without doubt, the best, and the one I gave for bolts in 
my previous letter gives a good series of sizes, as far as 
it goes; intermediate sizes varying by 4 millimetres might 
be allowed in special cases, the 2-millimetre permissible 
variation of the French Admiralty being too small, 

In advocating a rounded top and bottom thread I do 
not necessarily ask for the Whitworth angle to be re- 
peated, but it is certainly better than 60 deg. Given a 
depth of about .65 x the pitch, and which seems about 
right, 60 deg. gives too fine tops and bottoms for reason- 
able wear of chasers and dies. Let any one compare en- 
larged drawings of the Sellers and Whitworth, and this 
is at once seen, even if the Sellers were rounded like the 
other. Mr. Mudd calle the 55 deg. a curious angle, but 
what a decimalist can see in two-thirds of one-fourth of a 
circle to captivate him I do not know. Why not 54 deg., 
which is .15 of the whole circle? The talk about the 
facility of setting out is nonsense. In originating screw 
tools, any of them can be set out with equal accuracy. 

I must leave for a future time the consideration of other 
defects of a thread with clearances as at present proposed. 

Yours respectfully, 
March 8, 1896, Sorew-Currer. 


— 


To THE Eprvor or ENGINEERING. 

Sriek,—The writer takes considerable interest in the able 
editorial which appears in your issue of ENGINEERING of 
January 17, on “ The Metric System and Standard Screw 
Threads,” and noted, at the time, your article appearing 
in issue of April 26, 1895, fully describing the French 
Standard for screw threads, as proposed by the Société 

* [This is not so, The French thread is of the Sellers 
section, —Ep, E ] 








ur l’Industrie Nationale, and adopted 
by the French Admiralty, and is especially gratified to 
find such hearty approval expressed in favour of the 
Sellers form of thread as is evinced by both the articles 
referred to. 

In the adoption of the Sellers form of thread, with its 
included angle of 60 deg., flat top and bottom of the 
thread one-eighth of the pitch, making its depth .65 of 
the pitch, the French Admiralty has shown its keen ap- 
preciation of the simplicity of origination and ease of 
duplication which this form of th embodies, and by 
not adopting the angle of 53 deg. 8 min. as recommended 
by the Commission of the Verein Deutscher Ingenieure, 
proposed by Delisle, and over which much discussion 
was held; finally voted upon and recommended without 
the favour of many of the best engineers of Germany. 
Hence itis not at all strange that the form which lends 
itself to every consideration of economy should be adopted 
and made standard by the Minister of Marine for all 
naval construction authorised by the Government of 
France. 

It is simply a case of the ‘‘survival of the fittest,” and 
as such commends itself to all concerned in the endeavour 
to establish an international standard for screw threads. 

There appear good and sufficient reasons for such a 
system, and as the series of pitches adopted by the 
French Admiralty is certainly a wise one, and as the 
metric system has been adopted by many Governments, 
at aey as is well known, that of England and the 
United States, as a compulsory matter, and as Germany 
has for years laboured under the disadvantages of the use 
of the Whitworth screw thread combined with metric 
dimensions otherwise, it would seem that it would be the 
easiest solution of the problem imaginable, to accept the 
form of thread which has proved itself in every way 
peculiarly well adapted for practical and economical inter- 
changeabillty, and thus be among the first to bring about 
the establishment of a screw thread which will be inter- 
national. 

At the risk of making this communication tedious in its 
length, the writer cannot close without expressing his 
appreciation of the change of opinion of ENGINEERING, in 
regard to the practicability of the use of the Sellers form 
of thread for screws, as this favourable opinion was far 
from being so pronounced in an article which appeared in 
its issue of September 10, 1886, and which led to much of 
the discussion of the screw thread question by the German 
engineers at the time. And as our experience in fur- 
nishing means whereby practical, economical, and con- 
venient standard interchangeability in screw threads in 
this country has been secured, has been wholly based 
upon the adoption of the Sellers thread, and as that 
thread has been found to be in every way successful, we 
have reason to be heartily in opener with any move- 
ment which looks to that form of thread for its basis. 

Yours very — 


d’Encouragement 


ro. M. Bonn, 
Manager, Standards and Gauge Department, Pratt 
and Whitney Company. 
Hartford, Conn., U.S.A., February 14, 1896. 





ELECTRICAL ENGINEERS AND NATIONAL 
DEFENCE. 
To THE Eprror oF ENGINEERING. 
Srr,—In reply to ‘‘T.’s” answer to my letter, let me 


say: 

Firstly, that no one doubts that military men, mite 
disciplined and acquainted with the art of war, are alone 
suitable to command troops engaged on important duties 
connected with defence. 

Secondly, that I do not mean any attack at all on the 
Royal Engineers, though apparently my clumsy way of 
— myself may have made it appear so. 

hat I meant to say is this: Let military men be 
employed in officering these and all troops, of course, and 
scientifically trained military men for troops as the Royal 
Artillery and Engineers. 

Bud then, conversely, let these officers be military men 
in every case, that is, be kept to their soldiering. 

Therefore as a certain number of officers are required 
as specialists (it will be seen on examining the Army List 
that the Royal Engineers have about three to four times 
as many Officers as are required for duty with troops), let 
this extra (staff) number be replaced by an organised staff 
of militarised civilians. 

Firstly, in order that the military ones be kept closer to 
their military duties. 

Secondly, because there is no question that men con- 
stantly employed on electrical or other scientific works, in 
keenly competing with other firms and countries, must 
necessarily be more up to date in their science than the 
military man studying them under conditions much more 
nearly approaching those of an amateur. 

Thirdly, as the way of enlisting into their country’s 
service a large number of valuable men. 

Also, others know, though ‘‘T.” seems to forget it, that 
a 0 can be a disciplined body with excellent military 
qualities. 

Would not the ideal officering of a scientific company, 

auch as, for instance, a submarine mining company, be, 
say, two Regular officers versed in the military branch of 
the science, and two well-trained auxiliary officers who 
would join it for a short time yearly for training, and in 
war to make up its strength and to supply technical 
knowledge ? 
_ Would not, for all Pore technical work, of which there 
is.so much independent entirely of duty with troops, a 
militarised civilian be as good as the military man of whom 
there are so many under the present system, who never 
see troops, and do not even do military duties for a week 
in the year? 





That is why I suggested what I termed a Militia staff, 


and I venture to say that it will not be long before some- 
thing of the sort is started. 
Tam, Sir, yours, &c.. 
February 29, 1896. Wokks. 





THE INDIAN PUBLIC WORKS 
DEPARTMENT. 
To THE EDITOR OF ENGINEERING. 

Srr,—In May, 1894, the Government of India decided 
to appoint a committee to consider the best means of 
effecting economy without impairing efficiency in the 
Military Works and Public Works Departments, and to 
consider whether the total strength of Royal Engineer 
officers in India will not admit of reduction. The presi- 
dent of this committee was Mr. D. Lyall, I.C.S. ; the 
secretary, Captain Dallas, R.E.; and the members, 
Colonel Ottley, R.E., Mr. E. E. Oliver, C.E., Major 
Finnis, R.E., Colonel Ellis, R.A., and Mr. Baker, I.C.S. 

Their report has nob been made public, and nothing, 
therefore, can be definitely known about it, but there is a 
rumour that ib is to the effect that the Public Works 
Department shall be militarised, that the pay and allow- 
ances of the present establishment shall be unified on the 
Royal Engineer scale, with a still further increase, and 
that in future none but Royal Engineer officers shall be 
recruited for the permanent posts of the Public Works 
Department. This rumour is confirmed from reliable 
sources, but we are left to conjecture the grounds of this 
astonishing conclusion on the terms of the reference. The 
Government of India are possibly as surprised as was 
King Balak, at a proposal to reduce the number of Royal 
Engineer officers who are felt to be so heavy a burden on 
the Indian resources by recruiting none but Royal Engi- 
neer officers for a department which now employs about 
750 engineers ; and to economize by adding to the pay of 
the whole existing establishment in the hope of a remote 
theoretical saving 30 years hence, when the newly created 
provincial service (now recruited at 12 men per annum) 
shall have become a success, and have proved its efficiency 
in a country where low pay has hitherto gone hand in 
hand with unreliability. 

We pointed out in June last that the key to the 
problem is the number of Royal Engineer officers really 
required by India in event of a great war. We showed 
that the number of officers on the active list in this corps 
was then 938, or one officer to rather less than six men, 
and that on the German scale the number of officers we 
should require would be 288. According to the compu- 
tation of Colonel the Hon. A. Parnell, Jate R.E., the 
number required is 270. The Commander-in-Chief in 
India is said to have reported in 1894 that 155 officers 
would be needed for a mobilisation of four divisions, to 
which he adds 148 now in various employ, civil and secre- 
tarial, who would not be available, and fixes the total 
number for India at 303, assuming always that these 
latter posts, now filled by Royal Engineer officers, will 
continue to be so filled. 

The net results of the reams of despatches, reports, 
and minutes which have been written on this subject can 
be reduced to a few simple propositions : 

1. India requires in the event of a great war a strength 
of Royal Engineer officers which those best capable of 
judging set at about 160 at the highest estimate. 

2. It is most essential that these should have an inti- 
mate practical acquaintance with Indian methods and 
Indian workpeople, such as can only be gained by long 
experience. In Indian warfare the roadmaking, rough 
bridging, earthwork, and hutting would all have to be 
done by native labour, and the Engineer officer who is 
unaccustomed to manage this labour would be almost 
useless in comparison to the one who knows not only 
what should be done, but how to set about doingit. The 
constant experience in civil works is the very best school 
for this readiness and power to use the resources and to 
manage the men of a country where the British soldier 
must be spared as much as may be. 

3. The Military Works Department, which has charge 
of the construction and maintenance of barracks and such- 
like buildings all over India, employs about 120 out of the 
total number of Royal Engineer officers required, and 
these would all be at once available in time of war, for all 
expenditure on such works would promptly cease. But 
the work of this department, being entirely in canton- 
ments and mainly routine, does not, it is found, add much 
to an officer’s experience or resource. 

4. Royal Engineers cannot, from the conditions of their 
recruitment, be ordered to serve in the Public Works 
Department, where they would get this training, and, 
however necessary it may be, the traditions of their ser- 
vice will not endure that they should be directed to 
acquire it under civil engineers in charge of the large 
works which the Public Works Department is always 
carrying on. 

To meet these conditions, the Government of India 
offered very liberal terms to induce Royal Engineer 
officers to volunteer for employment on civil works, but 
low exchange and the rate of promotion which now obtains 
in the Public Works Department have made even these 
terms unattractive. When they did join it in consider- 
able numbers they showed a marked preference for the 
managerial and secretarial posts which are the prizes of a 
large service, but do not give at all the kind of ex- 
perience which civil employ was designed to furnish, So 
much is this the case, that last year, out of the 36 officers 
who thus joined, no less than 26 were in these administra- 
tive posts. There is, therefore, the additional difficulty 
that when these officers do volunteer for civil employ 
they gravitate to posts which are not such as to give the ex- 
perience for which they are invited to join it, and con- 
sequently would not be available or fitted for military 
service should a real need arise. 





A yet further complication is that the Indian establish- 
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ment of the corps (under the fostering care of the military 
heads of the Public Works Department) has expanded to 
350 officers, a cadre which was based on the numbers then 
accommodated in that department. The Indian Govern- 
ment is now face to face with the alternative of paying 
this number of officers for doing nothing, or temptin 

them to lay aside their objections to serve under civi 
engineers of experience by still higher offers at a time 
when the heavy depreciation of the currency demands 
severest economies ; and calling the committee to its help, 
receives the counsel to double the number of Royal En- 
gineers and raise their pay! It would seem that the first 
step towards a solution would be to accept the fact that 
the Royal Engineer officers have shown a marked reluc- 
tance to serve continuously in India. There is no pro- 
bability of war; there are now 36 young officers in the 
Public Works Department who are serving in district 
posts, and therefore gaining the kind of experience re- 
ee and the Military Works could supply 120 more 
if called upon. The matter, therefore, is not one 
of great urgency. The next step would be the 
reduction of the Royal Engineer cadre to the number 
of officers that would be required in the event of war on 
a great scale; for it seems clear that every officer in 
excess of this figure can only add to the difficulty of find- 
ing suitable employment. Thirdly, if the terms of re- 
cruitment are such that a young Engineer officer cannot 
be told off to gain experience wherever the public interest 
demands, those termsshould bealtered. Sir R. Strachey, 
C.8.1., R.E., in his note on the report of Lord Lans- 
downe’s committee, has laid down the fair terms for such 
civil employ, and this verdict of an authority who him- 
self belongs to the corps, emphasises the view arrived 
at by the common sense of the taxpayer, on whom the 
burden actually falls. Under such conditions there could 
be no valid reason against the amalgamation of the duties 
of the Military Works and Public Works Departments, 
nor to detailing as many officers for duty in these as 
might be required during their seven years’ tour of ser- 
vice, leaving them the option of permanently joining 
the civil branch under approximately equal condi- 
tions of pay and pension, and absolutely equal conditions 
of promotion, with their civil confréres. There would 
then always be at least 70 young officers with over 
three years’ experience of the kind required, as many 
with less than three, and a proportion of those who had 
either completed their seven years’ civil training and gone 
elsewhere (within recall), or were permanently serving in 
India at the same work. The whole difficulty would 
seem to arisefrom the vested interest of certain officers in 
certain civil appointments. Ib is a curious case that the 


vested interests of soldiers, who of all men are supposed, 


to go where sent, should form the bar to their best train- 
ing for their own duties. The present committee, with 
admirable loyalty (to the corps), would seem to have 
given their attention to these interests rather than to the 
terms of their reference. But it is well known that these 
semi-civilian interests are not favourably looked on by 
many Royal Engineer officers, who insist that militar 
engineering is itself a science, and that the talent whic 
makes a Royal Engineer a good head of a college, railway 
manager, or accountant, would be better employed in his 
own profession, for which these very duties unfit him. 

It would be superfluous to argue, and it is no reflection 
on the Corps of Royal Engineers, that the Royal Engi- 
neer cannot be as efficient a civil engineer as the man of 
the same abilities who has done nothing but civil engi- 
neering all his life. This fact was the cause of the gradual 
conversion of the once military Public Works Depart- 
ment into a civil agency. 

It is difficult to imagine how the proposal to make and 
maintain a vast railway system by the agency of men 
who are to be soldiers tirst and civil engineers afterwards 
can be seriously put forward ; and when the far-reaching 
results to the commerce and administration of India of 
an ill-planned railway system are considered, the magni- 
tude of the proposition is an amusing contrast to the end 
to be attained, In order that the 155 officers required to 
mobilise four divisions may be suitably trained, the whole 
railway and irrigation system of a contivent is to be 
taken from experts in these matters and placed under 
men who, whatever their abilities, are professed soldiers 
placed in civil posts to perfect their military knowledge. 

The internal administration of the Public Works De- 
partment isa matter with which we have no concern, 
except in so far as it affects a large and compact body of 
professional men ; but to judge by the many changes, and 
the long-continued complaints of the civilians, and the 
frequent reversals of policy which have taken place for 
the last 30 years, that administration has not been a con- 
spicuous success. Under it the civil members were com- 
pelled to send in repeated petitions to their administrators, 
and beyond them to the Secretary of State, and finally 
to Parliament, The civil side was thoughtlessly ex- 
panded in 1874-1881, in complete disregard of the most 
elementary actuarial facts, and an enormous recruitment 
seb up, which resulted in great injastice and acute hard- 
ship to men tempted into the service by offers which the 
Government of India itself finally ceclared to have been 
“reasonable in themselves, but actuarially impossible ; ” 
and two years ago it became necessary to offer pensions 
to 110 of these gentlemen in the prime of life, in order to 
clear the cadres. 

In face of this past history, which could only have been 
paralleled had civilians been called upon to construct 
great military works and to control a great military de- 

rtment, it is seriously proposed to reorganise the 


-ublic Works Department fundamentally once more, to 
close the whole field of civil engineering under the Govern- 
ment of India to the profession except for inferior and 
temporary appointments, and to revert to the condition 
of the early sixties. 


DECEMBER, 1895. 


5 


oi bottle, the contents of which va 
eavy steel rails are to Middlesbrough quotations. 


JANUARY, 1896. 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Fesrvuary, 1896. 








Norr.—Each vertical line represents a market day, and each horizontal line represents Is. in the 
case of hematite, Scotch, and Cleveland iron, and 1/. in all other cases. 
in weight from 70 lb. to 801b. The metal prices are per ton. 


The price of quicksilver is 





then gave it as the opinion of the Council that no special 
college or corps was required for Indian railway and canal 
construction, but that the system under which English 
engineers work all the world over, coupled with adequate 
remuneration and the treatment due to an honourable 
profession, would suffice to supply India with the engi- 
neering talent she requires. This stands as true to day 
as it did 30 years ago. 

Yours truly, 

InNpDIA, 





ROTATION OF GLASS TUBES. 
To THE Eprrok oF ENGINEERING. 

Srr,—In the Philosophical Transactions, No. 476, 
sec, 1, a curious phenomenon is related with regard to 
the behaviour of glass tubes before a fire. It is stated 
that if a glass tube, preferably about 20 in. to 22 in. in 
length, fitted with a cork at each end and strong central 
mee to form an axis, is supported on the pins by a smoot! 

rer at each extremity, and placed before a fire, the 
tube will rotate and travel towards the fire, even though 
the supports are inclined so that the motion is slightly 
up-hill. If the tube is placed horizontally on a glass 





The President of the Institution of Civil Engineers 








‘and, if so, whether any explanation is forthcoming of 


the phenomenon. 
Yours faithfully, 

Colchester, Feb. 19, 1896. Cuar.ks E, BENHAM. 

[The phenomenon to which Mr. Benham refers, appears 
to be readily explicable by the radial expansion of the 
tube on the side next the fire. Thus, in the first experi- 
ment named, this expansion would cause the centre of 
gravity of the tube to be brought nearer to the fire than 
the axis of rotation, while, in the second experiment, the 
centre of gravity would appear to be brought further from 
the fire than the line of contact between the tube and the 
glase.— Ep. E.] 





TRAMROADS AND Licut Ramways: Erratum. —In 
the letter on this subject published on page 292 of our 
last issue, the term ‘country roads” has been by 4 
printer’s error substituted for ‘county roads,” by which 


h | expression the writer refers to such roads as are under 


the direct control of the county councils, 





Russ!An Pic Inon.—The quantity of pig produced in 
Russia in the first half of last year was 800,000 tons. 


pane, the rotation will take place in the opposite direc- |The production for the whole of 1895 is estimated at 
tion—from the fire. If the tube is supported nearly ver- | 1,350,000 tons. 
tically, leaning a little to the right, the rotation will be whole of 1894 E 1016 | 
from east to west; if it leans to the left, its motion will 1893 1,043,000 tons. The output in the Ural district 
be from west to east. It would be interesting to know has remained about stationary, but it has largely in- 
if any of your readers have ever verified this experiment, creased in the south and south-west of Russia. ; 


The corresponding production for the 
was 1,197,000 tons; and for the whole of 
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FEED MOTION FOR PLANING MACHINES. 


CONSTRUCTED BY MESSRS. SMITH AND RIDGWAY, ENGINEERS, MANCHESTER. 
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WE illustrate on this page a ‘‘ broad” feed motion 
for planing machines recently made by Messrs, Smith 
and Ridgway, of Stockport-road, Manchester. The 
motion is of such a character that any range of 
feed of from ;zin. to 3 in. can be obtained at will. 
The device is shown in front and side elevation by 
Figs. 1 and 2, and in sectional plan by Fig. 3. It con- 
sists of a worm mounted on the shaft a, Figs. 1 and 2, 
which is coupled by bevel gearing with the screw 
driving the platen of the machine. This worm drives 
a wormwheel above it, as shown, the number of teeth 
on which is such that it makes a complete revolution 
whilst the table makes its full travel in either direc- 
tion. This wormwheel is keyed to a sleeve riding ona 
pin b, Fig. 3. At the outer end of this sleeve is a 
dise c, which is slotted around its periphery, and in 
this slot are fitted two movable stops d, d. Between 
this disc and the wormwheel aforementioned, there is in 
the first place an arm carrying a pawl, and in the second 
a ratchet wheel, both of which ride loose on the sleeve 
to which the wormwheel and the disc c are keyed. The 
pawl engages with the ratchet wheel, and the arm carry- 
ing it is fitted with a pio, with which the stops d, d 
come intocontact as the disc is caused to oscillate by the 
system of gearing already described. By fixing these 
stops close together, with the pin between them, the 
pawl arm is given a very large travel, with a corre- 
spondingly coarse feed, whilst by separating them a 
fine feed can be obtained, down to asingle tooth of the 
ratchet wheel. This wheel is geared up to the feed 
screws in the usual way, as shown most clearly in 
Fig. 2. The device has already been tried for several 
months in actual work, and is stated to have proved 
satisfactory. 





Suicut Cotuston at Bacur.—A sslight collision 
occurred at Bacup terminus, on the Lancashire and 
Yorkshire Railway, on the evening of December 27, be- 
tween a light engine and an incoming train. Four pas- 
sengers complained of being shaken, but the damage to 
the rolling stock was inconsiderable. The driver of the 
light engine was on the ground oiling one of the bogie 
axles, when his fireman, through some misunderstanding 
with him, started to run forward without a signal, and 
oblivious of the fact that a train was due in. As soon as 
he began to move, the signalman and others shouted to 
him, and although he did all he could, he was unable to 
entirely avert a collision. Lieut.-Colonel Addison, in his 
report, lays the responsibility for the mishap on the fire- 
man, but remarks that he gave his evidence in a straight- 
forward manner, and appears to have honestly thought 
that his driver gave him permission to run forward. At 
some boxes on foreign railways alarm whistles are pro- 
vided, these being brought into action by means of an 
electric button in the signal-box, and the driver of every 
engine, on hearing the same, is bound to _ up at once. 
This is quicker and more certain than shouting, and no 
doubt would form a useful adjunct at busy yards and 
stations in this country, 











THE COCKRILL-DOULTON GLAZED TILES 
FOR CONCRETE BUILDINGS. 

WE annex an illustration of a method of constructing 
concrete walls having an interior surface of glazed 
tiles without the use of shuttering. Our illustration 
represents a section through a transformer chamber, 
and shows clearly the nature of the device. The tiles, 
it will be seen, are of an | section, the outer face of 
the vertical arm of the |_ being glazed. In using 
them for the construction of such a chamber as that 
shown above, the ground is excavated to the desired 
depth, and having constructed a suitable floor, a 
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course of the special tiles is laid in position, and filled 
up with concrete behind. On these a second course 
of the tiles is laid, and more concrete added, and so 
on, until the chamber is completed. It is stated that 
the work can be executed much more cheaply than it 
would be possible to do it in glazed bricks, whilst at 


‘| the same time its appearance is better, the joints 


being much closer and less numerous. The tiles are 
made by Messrs. Doulton and Co., of Lambeth, under 
the Cockrill-Doulton patents, 





Monte Vipr0.—The population of Monte Video in 
December, 1895, was estimated at 243,781. 

SratTe TELEGRAPHS IN SwEDEN.—The number of tele- 
grams despatched during 1895 amounted to 1,940,904, of 
which 905,224 were inland telegrams. Of the latter, 
727,736 had been transmitted direct to Norway and 
foreign countries, whilst the balance had been trans- 
mitted vid Sweden, principally to Russia, England, and 
France. -In addition to these chargeable telegrams, come 
about 100,000 messages, of which 60,000 are meteorological 
reports. Compared with last year, the above figures show 
a material increase. Of the ordinary telegrams 277,000 
have been transmitted through the telephone, about half 
the number having been received through the telephone 
and half having been transmitted by the State Telegraphs 
through the telephone. The use of the telephone in 
connection with the telegraph is rapidly increasing. 





INDUSTRIAL NOTES. 

LABOUR questions seem to be making headway in the 
House of Commons, judging by the position of some 
Bills already past the second reading stage, and now 
awaiting Committee. As a matter of fact, as soon as a 
Bill has passed the second reading, it is practically in 
the Committee stage under the more recent Standing 
Orders of the House, for ‘‘ going into Committee ” is 
now so formal ,that no member can object. The only 
thing that can be done to block a measure at this 
stage is immediately to report progress, but by 
that time Clause 1 of the Bill is reached. The 
first Bill to get into that stage was the Conciliation 
Bill, which is relegated to the Standing Grand Com- 
mittee on Trade, Now the Shop Hours Bill of Sir 
John Lubbock has reached the Committee stage. That 
Bill will probably encounter opposition, because it 
gives local option to shut up the shops at a given hour, 
if the votes of a certain majority of the shopkeepers so 
decide. Opinion is strongly divided upon the ques- 
tion, because it is an interference with private right. 
But the supporters of the measure point to the fact 
that one or two, or, at most, a very few shopkeepers in 
a locality, may prevent the adoption of early closing by 
persistently refusing to close, while all their neigh- 
bours have consented to do so. The Bill provides a 
method of legal coercion or compulsion. Sir John 
Lubbock’s Bill has been before the House and the 
country for a very long time; its provisions have 
been more or less assented to after inquiry by a Select 
Committee, and now the Bill seems likely to be passed 
into law. The principle of the Bill is not new, but it 
is somewhat different in character to other provisions 
now in operation in existing enactments. It is purely 
a question of policy, for the provisions of the new 
measure, once adopted, will have a wider application 
than for the moment appears to be probable. 

Mr. J. H. Wileon’s Bill, which was read a second 
time on Friday last, is rather far-reaching, but it met 
with little real opposition at that stage. Phe Bill pro- 
vides that before a seaman shall be entitled to be 
rated as an able seaman he shall produce four years’ 
discharges, either as an apprentice or as an ordinary 
seaman. It does not prohibit employment on board 
ship ; it simply applies to the rating of men as ‘‘ able 
seamen,” in order to secure a sufficiency of competent 
men on board of our mercantile marine. England’s 
safety and prosperity depend so much upon our fleet 
of merchant vessels, that every effort should be made 
to see that they are equipped seaworthily as regards 
construction, machinery, crews, and life-saving ap- 
pliances, so that safety shall be insured alike to pas- 
sengers, crews, and cargoes. One other provision is made 
in the Bill, namely, that foreign seamen shall under- 
stand the English language, so that they shall be able to 
comprehend the orders given to them in the course of 
their duties. Mr. Wilson pointed out that there were 
great dangers in having too many foreign sailors in our 
mercantile fleet in case of war. If better accommoda- 
tion and conditions prevailed, English sailors would 
offer themselves of a better class, both as firemen and 
sailors. The chief objection offered to the Bill at the 
second reading stage was that the subject of manning 
the fleet of merchant vessels was being investigated by 
a Committee, and that legislation was inopportune 
before that report was published. Some speakers 
replied that the report was unduly delayed, for the 
Committee had concluded taking evidence a year ago. 
In the end, however, the Bill was read a second time, 
but further progress will be postponed until the report 
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of the Committee is issued, when probably the Board 
of Trade will bring ina Bill based upon its recom- 
mendations. Mr. Woolf, of Belfast, had no strong 
objections to the Bill, but he thought that it should be 
a measure brought in by the responsible Minister of the 
Department. 





The question of Admiralty contracts has been more 
than once before the House already this session, and a 
set debate on the question is probable at an early date. 
Mr. Goschen, as First Lord of the Admiralty, ia reply 
to a question by Mr. Wilson, stated that the sugges- 
tion that the Board of Admiralty had left out some of 
the terms of the House of Commons resolution in their 
contracts ‘‘ was the reverse of the fact.” ‘In all Ad- 
miralty contracts the terms used were almost the pre- 
cise terms embodied in the resolution on that subject 
which had been passed by the House of Commons,” 
What appears to have been left out was a condition 
subsequently introduced, containing the words ‘‘cur- 
rent in the district.” These words seem to have in- 
troduced some confusion, and yet, fairly construed, they 
do not seem to clash with the words in the resolution. 
The dispute is as to what may be comprehended in the 
term ‘‘ district.” 





The Shipping Federation Bill is likely to be strongly 
opposed in the House of Commons, has been 
brought in as a private Bill by Sir George Baden. 
Powell, Mr. Bucknill, Mr. Donkin, and Mr. C. M. 
Wilson. The preamble, as in nearly all private Bills, 
is the most important part of the Bill, as it discloses 
the reasons for the measure. It sets forth that the 
objects of the ‘‘federation” are, among other things, 
to amalgamate or federate shipowners, firms of ship- 
owners, shipping associations, or companies, or other 
like bodies, to act jointly, &c., in all questions affecting 
the interests of the shipping trades and other trades 
connected therewith. It goes on to say that the 
Shipping Federation own about nine-tenths of all the 
tonnage of seagoing merchant vessels of 100 tons and 
upwards, The object is to promote good feeling and 
accord between the owners and the seamen employed by 
them, and, therefore, a benefit fund is to be provided ; 
and it provides that the federation may engage or 
supply seamen, notwithstanding section 111 of the 
Merchant Shipping Act. The latter is provided for 
by section 4 of the Bill. This is the first time that 
what may be called, in a sense (not a derogatory 
sense), &@ trade union has been incorporated by a 
private Act of Parliament. Formerly they were con- 
stituted by charter, but that was mostly in the old 
guild days. Mr. J. H. Wilson has petitioned against 
the Bill, and will doubtless be heard against it before 
the Committee to whom the Bill is relegated. The 
main object of the Bill appears to be clause 4. Clauses 
land 2 are formal—short title, and interpretation ; 
clause 5 simply relates to the costs of promoting the 
Bill; clause 3 to the constitution of the permanent 
fund—which could be constituted under the Friendly 
Societies Acts—but clause 4 deals with the power to 
supply seamen. The power thus sought revokes all 
previous legislation on the subject. 


The condition of the engineering trades throughout 
Lancashire continues to improve in nearly all, if not in 
quite all, branches. Machine tool makers are, in most 
cases, well supplied with orders for some time to come, 
and inquiries still come in from all quarters of the 
globe, even from remote parts of central Africa. A 
good deal of work is also on hand for heavy tools for 
naval and armament construction. Stationary engine 
builders are fully engaged, and fresh orders are coming 
in. Boilermakers not only maintain the recent im- 
provement, but they also are getting new work. Loco- 
motive builders continue in the path of improvement, 
and machinists generally are very busy, with an ample 
supply of orders both for home and abroad. The un- 
employed lists of the various trades in connection with 
the engineering industries continue to shrink in their 
dimensions. There are no serious labour troubles pend- 
ing up to the present time, and should any arise it is 
probable that levelling up will be the first aim, so that 
the underpaid districts shall havea better chance of fair 
conditions. In the iron trades business goes on very 
steadily, without any great strides, but with no real 
retrogression. The weight of actual buying may not 
be quite eqnal to what it was a short time ago, but the 
tone is very strong, and there is less underselling than 
there was. In the finished iror trade also makers 
are very firm in their quotations, and in most cases are 
cautious about committing themselves far abead. In 
the steel trade a firm tone is everywhere observable, 
the prospects being good as regards all material, raw 
and finished, both in iron and steel. The outlook, on 
the whole, is very encouraging, not only for what is 
being actually done, but for the prospects in the near 
future. 

In the Wolverhampton district business continues 
stsady at the improved conditions recently reported. 
There is a good demand for rolled iron, with a prepon- 
derating trade in sheets, quotations for which are 


strongly maintained at the advanced rates. Leading 
makers of finished iron strictly adhere to their recent 
rates, and some orders have been booked in moderate 
lots for home consumption. Common unmarked bars 
are in brisk demand at the higher rates. There isa 
very large demand for black sheets, at full rates. 
Rods and hoops are also in good demand. The 
steel trade is getting more and more brisk, heav 

orders having been booked for bars, billets, and soft 
sheets, Altogether, the demand for material, raw 
and in the finished state, is very gratifying for all 
parties. The constructive branches continue to be 
well engaged—bridge and girder constructors, gas- 
holder erectors, and tank-makers. Ironfounders and 
engineers are better employed. 

In the Birmingham district the iron trade is steady, 
if not positively active. There seems to be no disposi- 
tion to forestall requirements. Makers of galvanised 
sheets continue to be well employed, but the require- 
ments of bedstead makers seem for the present to 
be satisfied, as in some other branches. There is a 
brisk demand for material for constructive purposes, 
both steel and iron, and also for railway work. The 
steel tradeissteady. All the engineering and cognate 
branches of industry continue to improve, and some of 
the local special industries are fairly busy. There is 
generally an absence of labour disputes in all these 
branches. Perhaps the one reason why labour move- 
ments are so quiet is that, though trade is much better, 
the prices are still rather low in most cases, owing to 
close competition, 





A dispute has been pending among the Scotch 
calico printers, which threatened to develop into a 
strike. The hours of labour had been reduced from 
57 to 56 hours per week, and the men demanded that 
they should be paid the same amount of wages for 56 
as for 57 hours per week. At first the employers 
refused to consent ; but at a meeting of the employers, 
held in Glasgow on Friday last, it was agreed to accede 
to the demands of the operatives, and consequently 
the threatened strike was averted. 


There has been going on a strike of the silk dyers 
in the town of Macclesfield, and as the workers still 
stood out, the employers imported a number of workers 





j from the Free Labour Exchange at Manchester, to 


take the places of the dyers on strike. The Maccles- 
field workers succeeded, however, in inducing the im- 
ported men to return to Manchester, and all of them 
were escorted to the station amid some excitement, 
large crowds of people following them to the station. 
Several windows in the old dye-house, where the men 
were located, were smashed by the mill girls on 
Friday last. It is a singular fact that in cases of 
similar excitement female workers are most violent. 


There are four candidates for the secretaryship of 
the London Trades Council, to be vacant in April 
next. All the candidates belong to the more extreme 
section, in varying degrees. The least advanced, 
perhaps, is the chairman of the Council, who is a 
compositor by trade. One of the other candidates is a 
tailor, anothera barge-builder, and the third is described 
as a Socialist, though in what sense he differs from the 
other two is not apparent. It is not very likely that 
any other secretary will ever hold the office for a 
quarter of a century, as was the case with Mr. George 
Shipton, who succeeded Mr. George Odger in that 
office. There have been only three secretaries since 
1860. 





The strike of Operative Bricklayers at Messrs. Mow- 
lem’s has dragged its slow length along for several 
months without, it appears, making any ives or any 
change in the conditions. Last week it was announced, 
apparently on good authority, that the workman 
against whom the strike took place had been dis- 
charged or removed, and that, therefore, the strike was 
atanend. Then came a disclaimer from the secretary 
of the Master Builders’ Association denying the accu- 
racy of the report, and also that portion which referred 
to the question of arbitration. Practically the ques- 
tion remains unchanged, except perhaps to this extent, 
that the Bricklayers do not see the further use of 
picketing the works of Messrs. Mowlem. As regards 
arbitration, the position of the London Master Builders 
is the same in all respects as previously : they restrict 
the reference to two points, one of which is the right- 
fulness of the strike. A vote of the Operative Brick- 
layers has just been taken, and the men refuse the 
— on the terms proposed. So the matter 
stands, 





A new feature has oo are up in connection with the 
Employers’ Liability Bill which is down for the present 
session, namely, a demand that British seamen, dock 
and riverside labourers, and others, shall be able to 
claim and enforce compensation for personal injuries 
in cases of accident. he Chamber of Commerce for 
London have been asked to assist in securing the 








passing of such a measure. The Bill, it appears, has 


been drafted, and proposes to give power to arrest the 
property of the foreign shipowner in case of claim. 
Che chairman of the Chamber of Commerce stated that 
he was in favour of something being done, but he could 
not pledge the Chamber to the proposal. Of course 
such a Bill would only be operative in British ports. 
The difficulty of arresting, or attaching, such property 
is not a light one, and might involve serious inter- 
national complications. 





The cabinetmakers and chairmakers expres their 
determination to ‘* do something ” to put a stop to the 
sweating system in those trades. A very large portion 
of cabinet work and chairmaking is done by small 
masters, most of whom sell to the larger wholesale and 
retail establishments. Parts of the East-end are 
studded with small shops, in which the parent and his 
children work, and sometimes an apprentice or two, in 
asmall apartment in a back yard, and then sell the 
goods to the ‘‘ better class” of manufacturers. It is 
difficult to deal with this class without infringing the 
common rights of Englishmen. But the conditions are 
such in very many cases that sanitary regulations alone 
would do much to mitigate the evil. The cabinet 
trades have been as great sinners in the way of sweat- 
ing as tailors and shoemakers ; it was so 50 years ago, 
when Mr. Henry Mayhew took up the question. Much 
has been done since then, but the evil remains, as it 
does in most domestic industries. 

The telephone workers—wiremen and labourers—are 
complaining of low wages, long hours, and dangerous 
occupation, and they say that they have no redress, 
The company have a monopoly, and if a man is dis- 
charged there is nowhere else he can go without enter- 
ing into some other class of work. The labourers 
admit that they get 24s. to 26s. per week, wiremen 
28s. to 3ls., and a leading hand from 30s. to 34s. per 
week, The pay for labourers is not bad, provided 
that other conditions are fairly good. They are ask- 
ing some philanthropic persons to organise them. 
Surely this is a matter for themselves, If they think 
the conditions are unfair, it is for them to take action 
on their own behalf. 


The first strike of the bakers and confectioners has 
not been very successful. The men were called out in 
the Clapton and Hackney districts, and all their places 
have been filled with non-union men, mainly from 
London, for the provinces would not send up men to 
take their places. Meanwhile the project of a confer- 
ence is being discussed to try and arrange terms. 
Some of the master bakers are not unfavourable to 
concessions; but a premature strike may lead to 
greater divergences and fail to bring about an 
agreement. 





Another great miners’ strike has taken place in 
Silesia, some 17,000 men being out for increased 
wages. The movement has assumed such proportions 
that there is a good deal of uneasiness as to what may 
take place. The foreign workmen’s associations are 
mostly political, and so the authorities promptly act 
to put down any serious movement. If the men asso- 
ciated on the lines of English trade unions, there 
would be less interference in this respect. 





THe Civit AND MECHANICAL ENGINEERS’ SOCIETY.— 
At the ordinary meeting of this Society a lecture was 
delivered on Thursday evening, February 27, by Mr. A. 
S. E. Ackermann, A.M.I.C.E., of the City and Guilds of 
London Technical Institute, at South Kensington, on 
“Testing the Materials of Construction.” The lecturer 
entered into the method of arriving at the various formu! 
used in connection with his subject, the special methods 
required for testing different substances, and he explained 
one or two of the more recent special instruments used in 
connection with testing ; he also described the diagram- 
matic method of arriving at results, and showed various 
typical samples of test pieces, and drew special attention 
to the results obtained in producing rods by means of 
Dick’s squirting process, and the good effect resulting, 
especially in connection with aluminium. 





Sewack ARRANGEMENTS IN VigNNA.—Considerable 
trouble is at times caused by the small River Wien, which 
is a mountain stream with a greatly varying amount of 
water ; at times there is so much that it is apt to cause 
inundation, and at other times there is hardly enough to 
sufficiently dilute the sewage which the river receives. 
Both these drawbacks are, however, being done away 
with. High retaining walls keep the water within its 
proper place, and a large reservoir has been constructed 
outside the town, where water is collected when the river 
is swollen, and stored for thedry seasons. As this, how- 
ever, does not appear to be sufficient, it has been decided 
to cover the Wien River, a work which has already been 
commenced, and which will be continued through a series 
of years. The first start has been made, where bridges 
were required, and there are many projects to the fore as 
to the best way of covering the river. The task is nota 
very easy one, as the width of the arch varies from 50 ft. 
to 70 ft, Both circular and elliptical sections have been 
repared, and as to material, voices have been raised 





in favour of both brickwork and concrete; Monier con- 
struction has also been suggested. 
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THE BELLEVILLE BOILERS ON H.M.S. 
**SHARPSHOOTER.” 

Tue annexed tabular statement, entitled ‘‘ Return of 
Experimental Trials of H. M.S. Sharpshooter fitted with 
Belleville Boilers,” has just been published. The return 
is axcompanied by the copy of a letter from the com- 
mander of the Sharpshooter, which we annex. 


Copy of a Letter frim Commanding Officer of H.M.S. 
Sharpshooter, dated December 12, 1895, inclosed in a 
letter from the Commander-in-Chief, Portsmouth, to the 
Secretary of the Admiralty. 

I have the honour to report that in compliance with 

Admiralty letter (S. 14,436) of October 9, 1895, I carried 

out in Her Majesty’s ship under my command the trials 
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precautionary measure, a petty officer was stationed at 
the separator to insure that its blowing-out apparatus did 
not fail, but the apparatus acted most satisfactorily, and 
the services of the petty officer were not once required, 
During the above trials the stokers employed were the 
men forming the first training class, who had been in the 
ship about a fortnight. 
. I have, &c., 
(Signed) A. Dopeson, 
Lieutenant Commander. 





THE PHYSICAL SOCIETY. 
At the meeting of the Physical Society held on 
February 23, Professor John Perry, Vics President, in 
the chair, Sir D. Salomons showed some experiments 





magnetic curve tracer, on the other hand, the natural 
period of the stretched wire was made as different as pos- 
sible from the period of the alternations which were to be 
observed, so that the natural vibrations of the wire did 
not influence the resulte. The author's arrangement 
appeared to him (Professor Ayrton) to be intermediate 
between these two, and it would seem that the natural 
period of the filament would, to a certain extent, influence 
the results, : 

Professor Perry suggested that the lamp might be held 
in a very steady support, so that after ry vibrations 
due to the natural period of the filament had died out, 
the vibrations of the period of the alternations alone 
could be observed. ; 

Sir D. Salomons, in his reply, said that the arrange- 
ment was not intended for making measurements, A 
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Indicated Horse- Number of Boilers 
Power. Speed by Log. in Use, 
December 2, 1895. Torpedo praciice.. i - a er oa 
s 10, 1895. Target a - oe oe oe oe ee 1450 About 13.5 4 
11, 1895. Torpedo ,, 


ABSTRACT OF MANCEUVRING TRIALS (details attached). 


Ship mancavred as in action, machinery suddenly stopped (frequently from full speed), starting again without warning after intervals of from five minutes to 1} hours, getting away at full speed 
from banked fires. Fires were banked on December 9 at 7 p.m., and steam maintained all night at 150 Ib. to 200 Ib., till S a.m. on the 10th, when the ship was got under way, and started imme- 
diately at full speed and manceuvred for six hours. There was no priming at the engines during these tria's. 


rientioned in paragraph 2 of that letter on three occa- 
tlons, viz. : 

(a) At Portland on December 2 whilst at torpedo 
practice, g 

(b) Off the Nab on December 10 at target practice. 

(c) At Spithead on December 11 at torpedo practice, 

. In all cases the ship was manceuvred as she might be 
in battle, the vessel cleared for action, and the men at 
their stations for general quarters. Full power for four 
boilers was used, giving a speed of 134 knots, 190 revolu- 
tions, and 1450 ph Mer B horse-power. : 

The following manceuvres were practised: Stopping 
frequently from full speed and starting again, without 
warning, after intervals of five minutes to 14 hours, getting 
away at full speed from banked fires. 

All that was found necessary in the stokeholds 
waz to close the draught-plates of the furnaces, 
and open wide the tube-box doors, and in the engine- 
rooms to make a moderate use of the blow-off valves to the 
condensers when suddenly stopping. There was no prim- 
ing atthe engines. Fires were banked on Dacember 9 at 
7 p.m., steam maintained all nighb at 150 1b. to 200 Ib. 
till 8 a.m. on the 10th, when the ship was got under way 
and started immediately at full speed, and manceuvred, 
as already mentioned, for six hours, Oa this trial, asa 





with incandescent lamps. <A large electro magnet is 
excited by means of a continuous current while an alter- 
nating current is passed through an incandescent lamp. 
On bringing the lamp near the magnet the filament is set 
in vibrations, which, if the — is brought sufficiently 
near the magnet, are sufficiently intense to break the 
filament. The number and position of the nodes formed 
in the vibrating filament are found to be independent of 
the natural period of the filament, but depend on the 
frequency of the alternating current. 

Professor 8. P. Thompson asked whether it was not 
found that the number of segments into which the fila- 
ment is divided depended to some extent on the natural 
period of the filament. 

Professor Ayrton said that the magnetic leakage was 
very large with the arrangement adopted, and he would 
like to know whether this method was a more sensitive 
one for mapping out the field than those ordinarily em- 
ployed. In an instrument designed by Professor Perry 
and himselt an alternating current was passed through a 
wire stretched between the poles of a magnet, and the 
tension of the wire was altered till the vibrations eet u 
were a maximum. The natural period of the wire, an 
hence the frequency of the alternating current, was then 
deduced from the tension, &c. In Professor Ewing’s 











lamp had been fixed in a steady clamp, and the current 
passed for many hours, but the character of the vibra- 
tions remained unaltered. He had found the vibrating 
filament useful for microscops work, where a surface 
rather than a line of light was required. 

Professor Fleming read a paper by himself and Mr. 
Petavel on an analytical study of the alternating current 


arc. 

The first part of the paper consists of an analytical 
study of the distribution of light throughout the various 
a regions in the arc, when supplied with electric 
power of known constant amount, the periodic variations 
of the current through the arc and of the potential dif- 
ference between the carbons being at the same time 
recorded. The power was measured by means of a bifilar 
wattmeter, while by means of a series of mirrors and a 
rotating disc carried by a synchronising alternate-current 
motor the mean value of the light taken from any part of 
the arc was compared with the instantaneous value of the 
light taken from the same part of the arc, and taken at 
any assigned instant during the period. Thus tke arc 
itself was its own standard, and difficulties due to slow 
variations in the mean light of the arc disappear. The 
facts observed may be summed up as follows: The purple 
light of the true arc undergoes a periodic variation, and, 
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as far as the eye can judge, is completely extinguished 
during a certain interval during the phase. It has — 
maxima values during the period, at instants slightly 
lagging behind the instants of maximum power expen- 
diture in the arc. On the other hand, the illuminating 
power of the carbon crater varies between a minimum 
value and two unequal maxima; the greater maximum 
occurring when the carbon is positive and an instant 
slight Lauter behind the instant of maximum power 
expenditure in the arc. The second part of the paper 
consists of a comparison of the efficiency of the alternate- 
current arc, regarded as a light-giving agent, as compared 
with that of a continuous-current arc taking the same 
mean power. Using two arcs which may be regarded as 
typical of those used in practice, the mean spherical 
candle-power was compared for equal expenditure of power 
in the arcs; and it was found that for the alternating- 
current arc employed the total mean spherical candle- 
power was always less than that of the continuous-current 
arc. Lowering the frequency seems to decrease the 
efficiency of the alternating-current arc. 

Professor Ayrton said the behaviour of the alternate- 
current arc was of great interest, for the power supplied 
could not be measured by simply multiplying the current 
by the electromotive force, since the current lags behind 
the volts. The resistance, 7 ¢., the ratio of the current to 
the electromotive force, also lags, but the authors do not 
appear to have made any attempt to measure the true re- 
sistance. The authors were to be congratulated on the 
guarded tone they had adopted as to the bearing of these 
experiments on the question of the relative efficiency of 
the alternating and continuous current arcs. In a pre- 
vious communication, one of the authors had stated that 
the alternating-current arc must necessarily be a less 
efficient light-producing agent than the continuous-current 
arc. Although the last set of curves given in the paper 
might appear to support this supposition, he (Professor 
Ayrton) felt that the difference obtained was probably due 
to the fact that the alternating-current arc was not being 
worked under properconditions. The quality of thecarbons 
and the length of the arc have a most important influence 
on the efficiency of an arc. At present our knowledge is 
not sufficient to allow of our a, whether or 
not an alternating-current arc can made as efficient as 
a direct-current arc, but there is no doubt that it will be 
possible to get much better results than are at present 
attainable. 

Professor 8. P. Thompson said that when -the fact of 
the existence of the difference in phase between the 
current and volts in an alternating arc was first published, 
he had made some experiments which had shown that 
there was a lag and not a lead, i.c., that the arc acted-as 
if it possessed self-induction. The resistance also lagged, 
and he thought this lag might be due to a thermal lag. 
The temperature of the arc will lag behind the current, 
both when it is increasing and when it is decreasing, and 
if the resistance of the arc depends on the temperature of 
the vapour in the arc, then the resistance would lag behind 
the current. It was not possible from @ priori reasoning 
to say whether or no an alternating-current arc would 
ever be obtained of an efficiency equal to that of the direct- 
current arc. With suitable carbons, length of arc, 
current, and volts, it seemed to him that it might be 
possible to obtain an equal efficiency. The light-giving 
process in an arc is not merely an irreversible degradation 
of electric energy into heat, for the difference of potential 
between the carbons may be written V = a + 0/1, wherea 
may be regarded as a back electromotive force and b/ as a 
true resistance. The firat term of this expression does not 
vary with the length of the arc (/), but the second term 
does. Multiplying through by the current (C), the 
equation, watts expended = Ca +C b J, is obtained. 
Iv is the first of the terms on the right-hand side 
which is a reversible effect, and corresponds to the force 
expended in driving the current against a back electro- 
motive force on which the light given out chiefly depends, 
due to something occurring at the crater surface. 

Mr. Blakesley asked whether Professor Thompson’s 
idea of the light being due to the reversible part of the 
process was not a strong argument in favour of the direct- 
current arc. 

Professor Ayrton said that in two communications made 
to the Congress held at Chicago it was shown that even 
with direct-currevt arcs there was a certain length of arc 
for which the efficiency was a maximum. Mrs. Ayrton 
had quite recently found that the efficiency of arc lamp 
carbons altered with time. Professor Thompson’s sug- 
gestion as to a thermal lag was a valuable one. 

Professor Fleming, in his reply, said that when com- 
paring two agents where there were so many variables, 
it was practically necessary to restrict the investigation. 
In their case they had kept the mean power constant, 
and had left the other variables to take care of themselves. 

The Society then adjourned till March 13, 





ON THE CHROMOGENEOUS TOP. 
By Professor CHARLES HENky. 


In November, 1894, Mr. Charles Benham published a 
diso with one half black, the other half white, presenting 
to the sight of an observer who sees them to his left, four 
groups of three concentric arcs of 49 deg., with decreasing 
radii from the periphery to the centre. If you put in the 
centre of the disc a little rotation axis, and if you cause 
the top to turn in the direction of a watch hands, 
direction that I shall call ‘‘direct,” calling “retrograde ” 
the inverse direction, the four groups of concentric arcs 
assume, at a certain speed, the appearance of circles 
coloured with intense tints, which are, for the great 
majority of observers, from the periphery to the centre, red, 
yellow, green, blue. If you cause the top to turn in the 


centre, respectively are blue, green, yellow, red. All 
eyes without exception are not sensitive to these appear- 
ing colours. Till now unexplained, they can be observed 
by monochromatic light or through coloured glasses, 
whence we find ourselves in the presence of peculiar exci- 
tations of the retina, independent of the luminous vibra- 
tions. We will investigate their cause. ; 

If two discs, half white, half black (A and B, Fig. 2), are 
so arranged that an axis of symmetry has to go throug 
their centres, the white of one of the discs being on the same 
side of the axis as the black of the other, and vice versd, 
and if you draw on each of the white half-discs groups of 
symmetric concentric arcs of circle, you will have a new 
top which I call B, the other top A being the top pub- 
lished by Charles Benham (Fig. 2). Cause B to turn in 
the same direction as A, the position of the colours is in- 
verted for B, viz., B presents blue at the periphery when 
A gives red, and vice versd. : 

uppose A turns with a “direct direction” and Bin the 
* retrograde direction,” or that A turns in the ‘‘ retrograde 
direction ” and B in the “‘ direct direction,” the position 
of the colours is the same in both discs, 

It is necessary here to generalise a commonly known 
experiment. hen an observer, plunged in darkness, 
meets in the visual field with a luminous object, he 
directs his eye towards the object till he brings the image 
of the object in coincidence with the “fovea,” In fact, 
we always direct our eyes from the absolute black to the 
white by the relative black. On the other hand, it is to 
the external part of the disc, which corresponds with their 
maximum amplitude of movement, that we shall direct 
our eyes if their muscles are free from fatigue. Thence, if 
we generalise this law, the movements of the eyes will be 
directed by the externa) concentric arcs of the top repre- 
senting the relative black during their slow rotation, in a 
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peculiar direction that I call ‘‘ normal direction of the 
ocular motion,” which goes through the external concen- 
tric arcs from the absolutely black half-disc to the white 
half-disc. 

This remark allows me to put the precedent law under 
this more interesting form: When the discs A and 
turn in contrary directions with A moving in the “‘ normal 
direction of ocular motion,” red appears at the periphery, 
blue at the centre (Fig. 3, i); when the directions are 
ree appears at the periphery, red at the centre 

ig. 3, 

But it is well known that our eyes are inclined to 
follow the changes of motion of a body when that motion 
is not too rapid. It is always at the periphery of the 
disc that our eyes, when the muscles are unstrained, 
and ready for action, will of preference go. They will 
be inclined to follow the rotation of the disc, but at the 
same time, in the case where the “‘ ocular motion ” and the 
rotation direction of the disc are contrary, the eyes are 
attracted in contrary directions. If the two forces are 
equal they will remain fixed; the image of the most 
peripheric concentric arc will be reproduced on the fovea. 
On the contrary, in the case of concordance between the 
“direction of ocular motion ” and the rotation direction 
of the disc, the eyes will describe concentric circles of 
decreasing radii, till they reach their centre of rotation. 
If they fix a point they will not be able to fix any other 
point than the centre of the disc, where the movement is 
not appreciable ; whence, in this case, it is the most cen- 
tral arc which will excite the fovea, and the most peri- 
pheric arc which will excite the periphery of the retina. 

Now we know that generally the fovea is relatively 
blind to the blue, very little sensitive to the green, is 
very sensitive to the red; on the contrary, the periphery 
of the retina, relatively blind to the green and to the red, 
is sensitive only to the blue; whence, in the case of con- 
tradiction between the ‘direction of ocular motion ” and 
the rotation direction of the disc, when the fovea will fix 
the periphery of the discs, and receive any excitation 
whatever, the consecutive impression during the passage of 
the black half-disc can beonly red. Likewise when the peri- 
phery of the retina receives the image of the centre of the 
discs, the consecutive image can be but blue. In the case 
of conformity between the directions of the “‘ ocular 
motion” and the disc motion, the coloured appearances 
can be explained but in the same manner. The middle 
zones of the retina, sensitive to green and yellow, will 
give a green and yellow consecutive image 8 4 time that 
the elements, sensitive to yellow and green, will have been 
in majority excited. 

It is now easy to understand why a moderate speed and 
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*‘ retrograde direction,” the position of the colours is in- 
verted, and the tints, always from the periphery to the! 





a black half-disc are indispensable. 


being constant for every individual, and in a large mea- 
sure independent of the size of the image of the retina 
and of the light, I have founded on the knowledge of that 
rapidity an indicator of rapidity that I place at the base 
of a cone multiplicator or reducer of the unknown rapidity 
in @ ratio easy to know by ordinary means. 

From a physiological point of view the chromogeneous 
top allows us to constate the difference of our eyes as regard- 


h | ing their movements, and perhaps, the different sensitive- 


ness of thefovea tocolour; many seegreen where, ordinarily, 
redisseen. ‘To facilitate the measure of swiftness, in view 
of physiological studies, I cut out of the black half-disc a 
white sector of 60 deg. (Fig. 1). This sector allows me to 
count very easily with a pointing chronometer of Redier, 
the mean number of turns made by the top during one 
second (two ordinarily) which is the most favourable to 
obtain these colours. If you take the trouble of setting the 
figure on a zinc disc supplied with a very heavy pivot, and 
if you make it turn on a glass plate, the motion will 
ersist during two or three minutes as slowly as desirable 
or the appearance of these beautiful phenomena. 


LAUNCHES AND TRIAL TRIPS. 

Messrs. JAMES AND GEorGE THomson, Ltd., Clyde- 
bank, launched, on the 17th ult., the Kiev, a twin-screw 
steamer of 5400 tons, built to the order of the Russian 
Volunteer Fleet for their cargo and passenger service be- 
tween the Black Sea and Vladivostock. he Kiev is a 
sister ship to the Vladimir, launched recently, and is 
419 ft. long, 49 ft. 6 in. broad, and 32 ft. deep. Under 
the poop is accommodation for a limited number of first- 
class passengers, while the whole of the main deck is 
devoted to quarters for third-class passengers or troops. 
There is a complete installation of electrical ventilating 
fans, besides other modern appliances calculated to pro- 
mote the comfort of passengers. The machinery consists 
of two independent sets of triple-expansion engines, each 
driving a bronze screw, and a fair rate of speed is expected. 





The s.s. Manzanillo, which has been built by Messrs. 
Craig, Taylor, and Co., Thornaby-on-Tees, to trade on 
the coast of Mexico, had her trial trip on the 18th ult. 
She realised a speed of over 114 knots, being 14 knots in 
excess of the guaranteed requirements. She is fitted with 
accommodation for a large number of both first and second 
class passengers, and is also arranged to carry two quick- 
firing guns on her forecastle. The engines, which worked 
exceedingly well, without a hitch, are from the shops of 
Messrs. Westgarth, English, and Co., Middlesbrough, 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 18th ult. a steel screw steamer, built for the 
Hansa Steamship Company, of Bremen. Her principal 
dimensions are: Length, 323 ft.; beam extreme, 
42 ft. Gin. ; depth moulded, 25 ft., with a deadweight 
capacity of about 3600 tons. (uadruple - expansion 
engines, built to German legal requirements, will be 
supplied by Messrs. Wigham Richardson and Co., New- 
castle-on-Tyne. They have cylinders 19} in., 28 in., 
42 in., and 61 in. in diameter by 42 in. stroke, with two 
large boilers working at 215 lb. pressure. The vessel is 
named Minneburg. 

Messrs. Lobnitz and Co., Limited, Renfrew, launched 
on Tuesday, the 18th ult., a twin-screw ocean telegraph 
steamer for the Japanese Government. The vessel is 
fitted with all the latest appliances for laying and repair- 
ing telegraph cables. She has twin-screw triple-expansion 
engines made by the builders. The vessel has been built 
to the order of his Excellency T. Kato, Imperial Japanese 
Minister, through Mr. A. RK. Brown, Japaneze Consul, 
Glasgow, to Lloyd’s survey and Board of Trade 
passenger requirements, and under the superintendence 
of Mr. George McFarlane, engineer, Glasgow, and 
Captain Periam. On leaving the ways, she was named 
Okinawa Maru by Mrs, James Dixon, Bothwell. 

Messrs. William Simons and Co, Limited, Renfrew, 
launched on February 19 the St. Austell, the second of the 
two very powerful barge-loading dredgers recently con- 
structed to the order of the British Admiralty. The 
vessel, which is to be employed at H.M. Dockyard, 
Devonport, is of the following dimensions: Length, 
195 ft.; breadth, 35 ft. 6 in.; depth, 13 ft. The St. 
Austell is propelled by two sets of compound surface-con- 
densing engines of 1000 indicated horse-power (either set 
of engines being available for dredging). She has all the 
latest ss in dredging appliances. The gearing 
is specially adapted for rock dredging, and the bucket 
ladder works to a depth of 46 ft. below water. 





The trial trip of the steamer Princess, which is for 
Central African transport work, took place on the 19th 
ult. at Greenock. She is a sternwheel steamer, 85 ft. long, 
and draws only 13 in. She was built by Messrs. John G. 
Kincaid and Co., Greenock, to the order of the African 
Lakes Corporation, Limited, 62, Buchanan-street, Glas- 
gow, for service on the Zambesi and Shire Rivers, East 
Africa. With this steamer the African Lakes Corporation 
are also sending out other two vessels which are being 
built at Whiteinch, one, of a similar type, for service on 
the upper reaches of the Shire River, and the other, a 
screw steamer to be named Queen Victoria, for service on 
Lake Nyassa. This latter steamer will be the largest and 
best equipped vessel on that lake. As an experiment for 
road my the corporation are sending out a traction 
engine with two wagons for the transport of goods past 
the Murchison Cataracts of the Shire, thus connecting the 
steamers of the Zambesi and Lower Shire with those on 
the Upper Shire and Lake Nyassa. Should this important 
essay prove successful, it will mark a further material 
advance in the progrees of Nyassaland, which is being 
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the advertisement of the accept of a yplete specification, 

ave notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


1536. C. E. L. Brown, W. Boveri, and F. Funk, 
Baden, Switzerland. Alternating Current Electric 
Motors. [5 Figs.) January 22, 1895. [Date claimed under 
International Convention, July 3, 1894.]—This invention is de- 
signed to enable alternate current motors to be started without 
great consumption cf current but with great power, and with but 
slight reaction upon the network of conductors connected there- 
with. Inthe case of single-phase motors this result is attained by 
combining with the motor electrolytic or storage cells and switch- 
ing or connecting devices in such a manner as to enabie the 
electrolytic or storage cells to be included in a portion of the 
inducing winding for the purpose of producing a rotary field, and 
also to enable such cells to be included in the current circuits of 
the induced winding. These cells, on account of their capacity, 
serve also to prevent too great a fall of potential in the network 
cf conductors on starting the motor. When the motor has attained 
a certain speed of rotation, the cells are switched off from the 
inducing coils, but they may, if desired, be left partially in 
connection with the induced coils, if it be desired to let the motor 
work at a speed below the ordinary or normal speed. The rotary 
field for starting may be produced by switching or connecting the 
inducing coils as shown in Fig, 1 or Fig. 2. In the arrangement 
represented by the diagram Fig. 1, the inducing coils A, A! are 
coupled up in series, and are directly connected to the conductors 
L, L!, and the apparatus for prcducing the alteration of phase is 
arranged in parallel to a part of the inducing winding. This 
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apparatus consistsof a number of electrolytic or storage cells K, 
collectively of very great capacity. The currents in the two 
halves of the winding are by this arrangement altered in phase 
relatively to each other, whereby there is produced a rotary field, 
as in the case of a so-called polyphase motor. When the desired 
specd has been attained, the cells K are switched off. In the 
arrangement represented by the diagram, Fig. 2, the inducing 
winding is coupled up in two halves A, A' arranged in parallel. One 
half A is directly connected to the conductors L, L', whilst the 
current that flows through the other half A’ has also to pass 
through the cells K. The consequence of this is again an alteration 
of the phase of the currents with a resulting rotary field. When 
the desired speed has been reached, the half A! is cut out or 
switched off, and may, if desired, be coupled up in series with A, 
but the cells K are cut entirely out of circuit. The arrangement 
and connection or switching of the windings on the inducer are 
illustrated in Fig. 3as applied to a ring, although adrum could 
be employed equally well. Fig. 4 illustrates an induced part with 
ring winding and with three rubbing contact rings C!, C2, C3, 
which are connected by means of brushes B!, B2, B3 with three 
groups of cells K', K2, K3. By means of variable contacts k/, k2, 
43, a greater or a less number of cells can, at will, be included 
in the current circuit. Also by moving the plates of the cells 
nearer to or away from one another, a regulating action can be 
effected. When the induced part is made the stationary part, the 
rubbing contact rings and the brushes are dispensed with. (Ac- 
cepted January 16, 1896.) 


5936, Siemens Brothers and Co., Limited, London. 
Siemens and Halske, Berlin.) Current Collector for 
Electrically - Propelled Railwa: or Tramway 
Vehicles. [6 Figs.] March 21, 1895.—The a — consista 
of a hollow arm b, pivoted on an axle a carried by the casing Z, 
or it may be fixed to the axle, which can be turned from the con- 
ductor’s platform by means of a lever c. The casing Z is fixed to 
the vehicle. The arm d is of such small transverse width that it 
can pass in and out of the continuous slot at the side of the rail. 
At its lower end the arm b has a contact piece or rubber h, 
adapted to slide in contact with the continuous conductor 2. 
The rubber h is carried by one end of a lever g which is pivoted 
to two links n, the upper ends of which are Prag ye to the arm b. 
The other end of the lever, which is made of non-conducting 
material, is pivoted to a rod f that can be slid up and down within 
the arm b. The rod f is by preference made tubular, and pro- 
vided, above the shaft a, with a branch opening o through which 
the conductor is passed for connecting to the rubberh. To the 
upper end of f is attached a contact piece either in the form of a 
roller p, or of a separate piece 7 to which the conducting wire (not 
shown) from the rubber A is also attached, and which, in the ver- 
tical position of the arm b, is brought in contact with a spring 
contact piece k or kl to which the conductor leading to the 
motor of the vehicle is attached. If the arm is moved out of the 
Vertical position in which it is operative, shown in full lines in 
Fig. 3, the rod f is pushed upward to such an extent by a spring 
m bearing with its lower end against a stop q in the arm b, that 
the lever g and rubber h are thereby turned in the direction of 
the arrow r until they are both drawn into the arm in the position 
shown in Fig. 3. The contacts i, k, or p, k' can at the same time 
made to move out of contact. For bringing the current col- 
lector into action the arm b is turned downwards from its hori- 
zontal position so as to pass through the slot by the rail until it 
assumes the vertical position. Shortly before it attains this posi- 
tion, the contact roller p, which is insulated from /, but connected 
to the conductor passing through 0, bears against the contact 
Plece f', this being ina slanting position in order that during the 


last portion of the motion of } it shall press downwards the rod 
J sufficiently far to cause the lever gand rubber A to turn upwards 


between the double eyes so that the teeth of this fixetl wheel gear 
with the chain and practically look the chain to the wheel in 
ired positi Then on the lever a being depressed or 





out of b soas to make contact with theconductor x. The 
piece k!, which is connected with the motor by a conductor, is 
provided with spring action in order to insure a continuous and 
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uniform ——_ of the rubber / against x. If, in travelling along, 
the arm } meets with an obstacle, or if it is turned upward pur- 
posely by hand, the roller » will, after a slight motion of b, be 
brought out of contact with kl, and also the rod f will be raised 
up sufficiently by the spring m to bring the rubber / entirely 
within b. (Accepted January 15, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,113. W. Lloyd Wise, London. (The Buckeye Manu- 
facturing Company, Anderson, Ind., U.S.A.) Gas Engines. 
(3 Figs.) December 3, 1895.—This invention relates to improve- 
ments upon that class of gas engines in which each charge of gas 
is ignited by an electric spark, and in which the cylinder is 
cooled by means of a water jacket surrounding the same ; and the 
objects of the invention are, first, to more effectively cool the 
end of the cylinder in which the explosion takes place ; — 
to enable the lime deposited by the water to be more readily 
removed from the interior of the water space and without dis- 
turbing the‘cylinder head or plate carrying the sparker ; and, 
thirdly, to avoid the necessity of packing the main head or ring 
against the explosion pressure. 1 is the cylinder proper in 
which the piston works, and which is contracted at its extreme 
rear end to form the explosion chamber. Cast integral with the 
cylinder is the water jacket 2, whose rear end terminates about 
where the cylinder begins to contract. Bolted over the open end 
of the cylinder by bolts 3a is the plate 3, carrying the sparking 
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devices, this plate being packed against the explosion pressure. 
A hollow head or ring 4 is fitted over and encircles the projecting 
end of the cylinder, and is eer gas af flush with the end sur- 
face of thesame. This hollow head is bolted to an annular ex- 
terior flange 5 formed on the cylinder near its end, and also 
against the adjacent end of the water jacket, these two joints 
being packed against the water pressure only. This hollow head 
practically is an extension of the water jacket, as it completes 
and extends the water chamber around the projecting end of the 
cylinder. Itis not necessary to pack the head 4 against the ex- 
plosion pressure, but only to pack it against the water pres- 
sure. By removing the hollow head, access may be readily had 
to the interior walls of the water chamber, and especially the 
ea pr end of the cylinder, for the purpose of removing the 
ime accumulations. Another advantage is that a large body of 
water is maintained entirely around the explosion chamber, where 
on account of the intense heat it is most needed. (Accepted 
January 8, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


5285. W. Brown and T. Lumsdon, Wallsend, 
Northumberland. Wrenches. (2 Figs.) March 13, 1895.— 
This invention relates to wrenches for pipes, shafting, and the 
like, and has for its object to provide a tool which will give the re- 

uisite gripping power without slipping, and will not bulge or 

jamage the work. The improved wrench comprises a bifurcated 
hand lever in the double eye or jaws of which igs mounted upon a 
square spindle a non-rotatable sprocket or stud wheel of suitable 
diameter with which gears a flat linked or other suitably con- 
structed pitch chain of convenient length. One end of the 
chain is attached to the free end connection of a pair of swinging 
links mounted preferably on the same centre as the sprocket 
wheel. When operating on a pipe or the like, the chain is 
fitted round same, and its free end passed between the links 
and carried over the fixed sprocket wheel gearing therewith. 
Then on the ——— of force to the lever in the proper direc- 
tion, the wheel teeth pull upon the chain and cause it to gri 

the article firmly and with equal power all round. a is a han 

lever having double eyes a' formed thereon ; a? isa square spindle 
upon which is mounted a non-rotatable sprocket or stud wheel 3 
with which the flat linked chain 4 gears as shown, or as herein 
described. One end of this chain is linked or otherwise con- 
nected to the projection 5 on the crosspiece 6 connecting the 
swinging links 7, which in turn are shown mounted on the same 
centre as the fixed wheel 3. In Fig. 1, the pipe or tube Pis 
shown in position for being wrenched ; the chain 4 having been 
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curaed in the required direction, the teeth of the wheel 3 tighten 





the chain surrounding the pipe, tube, or shafting, as the case 
may be, until the grip and leverage are Le ee sufficient to turn 
or wrench the pipe or tube as required. (Accepted January 
15, 1896). 

23,685. C. G. B. Johnson and C. E. Keniston, 
Somerville, Mass., U.S.A. Rotary Cutters. (6 Figs.) 
December 10, 1895.—Tne cylindrical cutter holder A is adapted to 
be secured to a rotary shaft in any suitable manner. The cutter 
holder has on its periphery an annular groove A', an annular 
lip Al), and an annular tapering upper guide A’. The holder has 
made in one piece with its forward end an annular sleeve A‘, on 
which is loosely pone aring B, provided with radial slots ), b. 
The outer end of the annular sleeve A‘ is screw-threaded, and on 
it is screwed the adjustable clamping nut C. Through the holder 
A are made cylindrical recesses a, a, adapted to receive the oscil- 
lating cutter blocks D, D, provided with concentric trunnions D' 
in their rear ends journalled in corresponding recesses a@', a' in the 
annular upper guide A’, The front ends of the cutter blocks Dare 
each provided with an eccentric trunnion D"!, adapted to be 
received in the radial notches ) of the adjustable ring B. Each 
of the cutter blocks D is provided with a longitudinal groove d, 





one edge d! of which constiiutes the cutting edge during the 
rotation of the tool in the direction of the arrows. The configu- 
ration of the cutting edge d! may be made of any suitable shape, 
according to the form of the edge to be cut on the edge of the 
material to be shaped. If it is desired toadjust the position of the 
cutter blocks Din their bearing recesses in the holder A, all that 
is necessary to do is to loosen the nut C and to turn the slotted 
ring B around its axis, causing said slots to turn the eccentric trun- 
nions D!' to the right or left, as may be desired, by means of which 
the cutter blocks D are caused to be oscillated. After the cutter 
blocks have been thus adjusted, they are secured in place by 
tightening the nut C, which holds them firmly in position. By 
this arrangement the rake of the cutting edge of the cutter blocks 
may be adjusted to suit requirements. More or less clearance of 
the cutters may also be obtained by such adjustment, and as the 
cutting edges are ground off they may be set up to the required 
height from time to time. (Accepted January 15, 1896). 


7039. W. Hall, Marske-by-the-Sea. Apparatus for 
Drilling Rock. (9 Figs.) April 5, 1895.—The frame 1 that 
carries the drill shaft or spindle 2 and its driving gear is formed 
with a pivot 3 that enters an eye 4 at one end of a radial bar 5, 
the eye 4 having both its ends alike so that either will receive the 
pivot 3. The other end of the radial bar 5 is jointed to a clamp 7 
adapted to be secured to the round steel wedge bar 8, which is 
driven into the rock to — the apparatus. The axis about 
which the radial bar 5 is adapted to turn, is at right angles to that 
of the bar 8 to which it isclamped. Around the hinge-pin 6 there 
are formed through the radial bar 5, and through the correspond- 
ing = of the clamp 7 to which it is jointed, holes 9 to receive 
a suitable pin 10 for securing the radial bar at the angle (relative 
to the clamp 7) from time to time desired. The drill-operating 
mechanism comprises, in addition to the frame 1, and the shaft or 
spindle 2, which is formed with a socket to receive the drill lla 
and with a screw thread, a divided nut 12a for advancing the 











drill, and a double cam by the movement of which in one direc- 
tion the parts of the divided nut can be simultaneously moved 
clear of the screw thread on the shaft or spindle 2 to permit of 
rapid return of the said shaft or spindle by hand into position for 
commencing a fresh advance, and by the reverse movement of 
which the parts of the nut can be simultaneously returned to the 
said screw thread in readiness for causing its advance. In the 
arrangement shown the double cam comprises a pivoted bridle 13 
formed at its respective sides with curved slots 13a that are eccen- 
tric to the axis 13c about which the bridle is adapted to turn and 
which receive projections 12c eee from the re- 

ve halves of the divided nut. 14 isaspring catch fixed to 
the bridle and provided with a pin or projection adapted to 
enter one or other of two holes in the frame 1 and go secure 
the bridle in one or other of ita extreme tions. 13* isa pin to 





placed round it, the free end of the chain has then been 





ag shown through the links and over the wheel 3, and down 


limit the extent of turning movement of the bridle in each direc- 
tion. (Accepted January 8, 1896), 
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RAILWAYS AND TRAMWAYS. 

22,259. C. Platz, New York, U.S.A. Railroad 
Spikes. [4 Figs.] November 21, 1895.—The improved railway 
spike A has the usual head B formed at the upperend. Ia the 
back and sides of the spike is a groove C, adapted to receive the 
ve lock which consists of a yoke D, the ends of the sides of 
which are pointed, as shown at d. In the back of the spike, at 
the upper end thereof, is also formed a vertical slot E, which 
extends upwardly, through the back of the groove C, and through 
the head of the spike. The railway rail F is placed in position 
upon the ties inthe usual manner, and the spike A is then driven 
into the tie, eo that the head B thereof will overlap the haseplate 
or flange shown in Fig. 1. The yoke Dis then driven into the 





spike, so that the closed end thereof will rest in the back of the 
groove C, and the tides thereof, in the sides of the groove which 
are inclined forwardly and downwardly as shown in Fig. 2. When 
the locking yoke is thus driven into position, it will securely hold 
the epike in place, and the latter will not work loose, and cannot 
be removed withcu first removing the yoke. It may be necessary 
at times to remove the spike, and for this purpose there is provided 
the groove E. Whenever it becomes necessary to remove the 
— a wedge or similar device is driven into said groove, and by 
this means the yoke may be removed, and after the yoke has been 
removed the spike may be withdrawn in ths usual manner. 
(Accepted January 15, 1896). 


4427. D. Albone, Biggleswade, Bedford. Axle- 
boxes for Vehicle Wheels. [3 Figs] March 1, 1895.— 
This invention relates to an improved construction of axle-box 
for the application of ball bearings to vehicle wheels having 
wooden 1avee, The sxle-box consists essentially of a metal 
cylinder A preferably slightly tapered on the outside to adapt it 
to be driven and wedged into the wooden nave of the wheel, and 
having one or more feathers a or their equivalents adapted to 
wedge in slots or recesses in the said nave to prevent the axle- 
box rotating with respect thereto. The ends @' and a? of the axle- 
box A are recessed to receive steel cups B, B, forming parts of the 
races for the balls C, the other part of each of the said races being 
formed by cups or cones D, D' mounted on the axle E. The cup 
D! is fixed on the axle up against a shoulder e thereon, and the 





other cup D is threaded on the axle to provide for adjustment. 
The adjustable cup D is locked by means of alock nut d! acting 
against an interposed washer d having a D-shaped hole to fit over 
the axle, which has a flat cut on it. The outer end a? of the axle- 
box A is threaded internally to receive a suitable cap F adapted 
to close the said box and cover in the end of the axle. Instead 
of forming the cup B independent of the axle-box A, they may be 
made all in one piece either out of a steel stamping or by being 
pressed or formed up out of a piece of steel tube, in which case 
the feathers a would be either pressed up out of the thickness of 
the metal or they would take the form of dowel pins or the like. 
By this construction of axle-box, ball bearings can readily be 
applied to wheels having wooden naves, and also to wheels having 
metal naves bushed or lined with wood. (Accepted January 8, 
1896). 


4163. J. A. Adey, Openshaw, Lancaster. Draw- 
bar Plates for Railway Vehicles. [4 Figs.) March 2, 
1895.—These improvements bave for object to increase and 
strengthen the wearing surface of the lower part of the aperture 
in the drawplate through which the drawbar works, and upon 
which it is ny Instead of having, as usual, a rectangular 

jece cut completely out to form the hole H, and thus leaving the 

ottom edge of the hole the thickness of the plate only, the 
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improved drawplate is divided or cut through at the top T, and 
the two vertical sides S, and the piece R, so partially released, is 
bent back until it is ata right angle, or horizontal, or thereabouts, 
with the back of the plate P. The piece R, so cut and situated, 
forms a and bracket upon which the drawbar rests and 
moves, and by this additional wearing surface, which cannot move 
from its fixed position, the life of the drawbar and of the plate is 
greatly extended, and the uee of loose plates and other makeshifts 
is avoided. (Accepted January 8, 1836. 

5223. J. Richardson, Leeds. Locomotives. [2 Figs.) 
March 12, 1895.—The object of this invention is to so arrange the 
positions of the cylinders and cranks in compound Jocomotives, that 
a very large low-pressure cylinder may be employed, whilst at the 











same time the working effect cf both high and low pressure 
cylinders is increased iderably. A ding to this invention 





a large low-pressure cylinder A is mounted beneath the boiler of 
the engine, and the piston-rod of the cylinder A is connected by a 
connecting-rod to a crank B situated on the driving axle C of the 








locomotive. Disa high-pressure cylinder which is mounted cn 
the outeide cf the locomotive, and the piston-rod of the cylinder 
D is connected with a crankpin E situated on the driving wheel F. 
The angle between the crankpin E and the crank Bis about 
120 deg., which allows of obtaining much greater efficiency in the 
working of the two cylinders, as the low-pressure cylinder A begins 
its work when the high-pressure cylinder D commences to ex- 
haust. In this manner the low-pressure cylinder A commences its 
work before the crankpin to which it is connected has reached 
the right angles potition, thus exerting its power in the most bene- 
ficial manner. Instead of placing the crank Bin the position 
shown in Fig. 2, it may sometimes be placed on the other side of 
the axle at half a sovelation from its shown position. By arrang- 
ing the positions of the cylinders A and D in the manner described 
the size of the cylinder A may be in reased to any required extent, 
owing to the extra epace sfforded, and thus the limitation of sizs 
owing to the want of room is obviated. (Accepted January 8, 
1896). 
SHIPS AND NAUTICAL APPLIANCES. 

2830. J. A. Saniey, London. Barges for Conveying 
Coal by Sea. [3 Figs.) February 8, 1895.—A1, A‘4 are the 
hatchways, separated from each other by bulkheads B. a!, a4 are 
the trimming hatchways for facilitating the proper trimming of 
the coal or the like in the vetsel. CO are the solid decks, and D 
are transverse tie-rods or plates for strengthening the vessel. For 
hoisting the coal or the like from the vessel, there isemployed a 
single shaft E extending the length of the hatchways, mounted in 
bearings, and rotated by any suitable motore. On the side decks 
there are provided folding masts F which can be elevated into a 
raised position, as shown in Fig. 3, so as to be over the hatchways 
whence the coal is to be hoisted. When in the raised position a 
steel rope or chain / passed through their ee ghd ends is drawn 
taut and securely fastened to the deck at each end of the vessel. 
The chain f is employed for holding pulleys f1 suspended there- 
from. The shaft is slotted so that drums or barrels el mounted 
thereon can be shifted longitudinally as desired. These barrels 
are mounted loose on sleeves provided with clutches, so that the 
barrels will only rotate when they have been clamped to the 
sleeves by operating the clutches. One end of the hoisting rope, 


















A' 


cable, or chain e? is secured to the barrel ¢', while its other end, 
after passing through the pulley /' suspended from the chain J, 
is attached to the receptacl ining the coals to be hoisted. 
By causing the barrel to rotate with the shaft the hoisting chain 
e2 will be wound up, and the coal or the like raised; or the 
barrels may be fixed to the rotating shaft, and the hoisting ropes 
passed round them and controlled by workmen in the ordinary 
way. If the coals are to be hoisted on to a vessel considerably 
higher than the barge containing the coal, or on to the shore, it 
may be found convenient to pass the hoisting chains round jibs 
or derricks on shore, in place of the folding masts situated on the 
barge, as described. he barge is provided with transparent 
registers or weighing gauges G formed of open glass cylinders or 
tubes situated in shafts g at each end of the vessel, extending 
downwardly to the water and upwardly to the atmosphere. The 
gauges are provided with suitable dials or registers, so that as 
the barge is being loaded or discharged the alteration of the weight 
on board is accurately gauged, and can be readily noted by ob- 
serving the position the water level occupies in the gauge, and 
reading cff the corresponding number of tons for example on the 
register or dial. (Accepted January 16, 1896). 


604. H. Shield and W. B. Barker, Liverpool. 
Apparatus for Giving Sound Signals at Sea. [3 Figs.) 
January 10, 1895.—a is that part of the apparatus by which the 
sounds are caused and given out; ois the deflectirg hood or 
cover by which the sound so given out is directed downwards 
about the vessel on which it may be used, and towards and on to 
the water. The part @ comprises the reeds b, and a chambered 

art c, which is common to said reeds, and, as shown, is polygonal 
n cross-section and general form. Steam is admitted to the 
chambered part c by central holes d at the base, which pass into 
the several chambered out parts cl under the reeds }, and first 
passes out by the tips of the reeds, under which the apertures c? 
are provided. The supply of steam to the chambered parts cl is 
controlled by a suitable valve on which the apparatus will stand ; 











and when the valve is oper, the stcam passes to the chambered 
ay cl through the passages d, and operates upon all the reeds. 

he steam first acts upon the tips of the reeds, to which it has 
admittance by the apertures c?, and so at once lifts them, causing 
thereby instant sounding action to take place. These reeds being 
of different lengths or sizes, produce different tones or notes, the 
whole being caused and arranged to give a combined musical tone 
or note which possesses the combined qualities of ra idity of 
transmiesion, and the power of transmirsion to long distances 
The apertures « will be proportioned as to area according to the 
reeds, that is, to some of the chambers c! more steam will be ad4- 
mitted than to others to give the required action and note, and 
this is effected by having some of the holes larger than others, 


their respectives sizes being ascertained in the first instance by 
direct test. The reeds, in the case of the form of apparatus shown, 
fit or lie in recessed seats in the body c of the aparatus, and their 
tips are formed and arranged in relation to the apertures c? as 
illustrated ; and they are fixed on this part c by pins e, and a 
ring f, which fits over the shanks of the reeds and the pins, 
(Accepted January 8, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


3506. J. S. Raworth, Streatham, Surrey. Steam 
Turbines. (2 Figs.) February 18, 1895.—This invention has 
reference to improvements in the construction of the wheels of 
steam turbines. Accordirg thereto the buckets or vanes of a 
turbine wheel are made separately of metal, stamped or other- 
wise, formed to the required size and shape. The buckets thus 
formed are then built up into a ring, with or without separa'e 
intermediate packing pieces, the shanks of the buckets being 
arranged to point to the centre of the ring, and the whole bound 
together by a pair of external circular clamps, leaving the shanks 
exposed. The shanks are then welded into a solid boss or ring, so 
that the whole becomes one piece of metal, constituting a turbine 
wheel which can then be bored, turned, and fitted on a spindle. 
A, A are_the buckets, made separately as mentioned, and each 





formed with a shank B. C are packing pieces that are arranged 
between the shanks of adjacent buckets, and each of which may 
be either a separate piece, or be formed in one piece with a bucket 
and shank. D, D are external annular clamps for holding the 
buckets and packing pieces in the form of a ring during the pro- 
cess of welding together their exposed inner ends, which may be 
done by the aid of an electric arc welding apparatus or gas weld- 
ing apparatus. The clamps may be held together by any suitable 
means, such as by bolts E. The dotted lines F around the shank 
B (Fig. 1) indicate how additional metal may be built up in the 
welding process around the inner ends of the shanks to form an 
enlarged boss which may afterwards be turned and bored to 
adapt the finished turbine wheel to be secured on a shaft. (Ac- 
cepted January 8, 1896). 


23,615. H. A. Wheeler, St. Louis, Mo., U.S.A. 
Steam Condensers, [1 Fig.) December 10, 1895.—The 
steam is introduced through the eupply pipe 1, which extends a 
short distance into the shell of the caelanen. There is at this 
bottom portion of the shell a chamber 2 in the form of an inverted 
cone which is adapted to catch the dripping water. In direct 
communication with this chamber 2 is the passage 3 immediately 
within the outer portion of the shell, the exit from which is 
numbered 4. Air inlets 5 placed near the bottom of the shell 
lead to a central chamber 6, through which the air passes to its 
exit 7. 8 represents the cuter wall or shell of the exhaust head. 
9 represents the inner wall or shell, separating the inner air 
chamber from the outer steam chamber. 10 is a discharge pipe 
placed at the bottom of the chsmber 2, adapted to carry off the 
water. The steam entering through the supply pipe 1 passes first 
into the chamber 2 and thence into the chamber 3, situated just 
within the exterior shell 8. It passes in the direction indicated 
by the double-winged arrowe. The exhaust head, instead of being 
cylindrical in form, is fluted or corrugated, as shown. Thece 





corrugations act as deflectors and give an increased amcunt of 
cooling surface for the condensation of the steam. The air enters 
at the openings 5 in the bottom of the shell, and is introduced 
directly to the central chamber 6. The wall or shell of this 
chamber is also fluted or corrugated, and the air passes in the 
direction indicated by the single-winged arrows. The corruga- 
tions give an increased amount of surface with which the cool air 
comes in contact, thus aiding in the condensation cf the steam 
ing through the chamber 3. The heat of the steam in cham- 
er 3 will cause the air in chamber 6 to be heated, thus creating 
an updraught —— said chember 6. The action of the wind 
will also add tothe draught, and as the cool air is drawn ioto en- 
trances 5 the temperature of the interior shell 9 is kept reduced 
thereby. The steam passing through the chamber 3 consequently 
comes in contact with cool su:faces on both the outer and inner 
walls, The space in chamber 8 being so much greater than the 
space within the supply pipe 1, friction is consequently kept at a 
minimum. The corrugations of the shell are shown to be angular, 
which gives a down slant for the condensed steam to run into the 
chamber 2, and thence out through the drain pipe 10. (Accepted 
January 15, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 








consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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MORISON wm SUSPENSION 


UNIFORM THICKNESS. EASILY SCALED. 


BOILER FURNACE. 


Recognised by Engineers as possessing Exceptional Advantages, including the Highest Margin of 
Safety and Quick Steam-raising Powers. 
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THe LEEDS FORGE COMPANY, Ltv., LEEDS 








jun mama: PETER BROTHERHOOD, "= = 


METAL. Selvodre Road, Wostminstar Bridge, LONDON, 8%, SILVER MEDAL, 


sepia cinceancbechienininiectailncnoa Class 65. 


— IMPROVED Patent SIMPLE or COMPOUND 4 Cylinder ENGINES. —_ 





FOR DRIVING = (yer 144,750 HP, Supplied, DOUBLE-ACTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS, ENGINES 
DWNARBMOS. FOR 
HIGH-SPEED Driving Dynamos, &8., 
MACHINERY, AS FITTED ON H.M, YACHT 
AS LARGELY USED in the BRITISH VICTORIA & ALBERT," 
AND FOREIGN NAVIES, H.M.8, “ROYAL SOVEREIGN,” &c. 


Double-Acting Open Hngine one Dynamo. 


XY, GEORGE ELLIOT & CO.. MANuFacTuRERS OF Poa 
> PATENT LOCKED WIRE ROPES & LANG'S LAY PATENT WIRE ROPES “< 


on) con ROPE, And other Wire Ropes for Mines, Oranes, Lightning Oonductors, Hawsers, &c. LOCKED COIL ROPE. 
nl. @OFEFIONM, 16, GREAT GHORGE ST., WISTMINSTIR, LOnNYPow. Section A. 9101 
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“INVINCIBLE” Patent Centrifugal Pumping Plant, 


FOR RAISING THE LEVEL OF WATER IN DOCKS, EMPTYING GRAVING DOCKS; FOR RECLAMATION, DRAINAGE, 
IRRIGATION SEWAGE AND WATER WORKS, &c., &c. 











MANUFACTURERS OF THH 


LARGEST & MOST ECONOMICAL PUMPING MACHINERY 
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LANG ANDERSON & ROE, AtEexanpri4, Ecypr, 


Messrs. Joun & Henry Gwynne, 89, Cannon Street, Lonpon, E.C. 1st January, 1894. 

Dear Sirs,—It will interest you to know something of the two 48 in. ‘‘INvincrBLe” Drrect-AcTinc CENTRIFUGAL Pumpine ENGINES which _ put down six years ago for 
the reclamation of Lake Aboukir. After working at Aboukir for some four years the pumps were acknowledged to be more than sufficient for their duty, and the British Engineers 
of the Egyptian Irrigation Department agreed that if the Aboukir Company, Limited, would cede the pumps to Government the lands of Aboukir might then be allowed to drain by 
— into Lake Mareotis, which is about 9 feet below sea level, The pumps were then to be removed to Mex, on the border of Lake Mareotis, and used there for keeping 

own the level of that lake, as well as evacuating the drainage from Aboukir lands. 

Our Mr. Anderson, as Manager of the Aboukir Company, Limited, and our Mr. Roe, as Engineer-in-charge of the pumping station, had, from their experience, such confidence 
in your pumps that they readily entered into a contract with the Egyptian Government to remove the —s engines from Aboukir to Mex, and work them at the latter place for 
seven years, guaranteeing to pump a quantity of water equal to that originally guaranteed by your firm to the Aboukir Company, 

We have just agreed with Government as to the ~~ of water pumped last winter. Only one pump was then at work, It ran from 5th December, 1892, to 15th June, 
1893 ; summer pumping is unnecessary. Deducting 24 days during which the pump was stopped by order of the District Engineer, the pump ran 190 days, and during that period 
the total stoppages for repairs and packing amounted to only 86 hours, On one occasion the pump ran 16 days, night and day, without once stopping. 

The quantity of water pumped was 50 million cubic métres ; the average lift was 10 ft; The quantity of water pumped is 10 per cent. over your guarantee. The coal con- 
sumption is 10 per cent. less than your guarantee allows you to use, 

A maker's trial is usually a six hours’ affair, with everything in first-rate order, and men on the alert to do their best. Here we have a six months’ night-and day trial with 
an Engine five years in use, and your firm are to be congratulated on the very excellent performance of your machinery. 

Our experience of your machinery is probably unique in so far as we saw two 48 in. pumping engines put up, then later on taken down and re-erected on another site ; and it 
is due to you to say that your engines are to-day working as well as ever they did. Material, workmanship, and finish are of the very highest class; repairs and up-keep of such 
machinery are naturally light. The original brasses of the main bearings are still in use. ' 

It affords us much pleasure to Lear testimony to the excellence of your pumping machinery as manifested in our six years’ experience of it. 

Yours faithfully, LANG ANDERSON & ROE. 








EXTRACT FROM FURTHER LETTER, DATED 24th Nov., 1894. a 


Your “‘ Invincibles” at Mex are working better than ever. Looking through the log book I find we stop about 30-40 minutes once a week, There is no object in running on 
when a little packing is needed, or I daresay we could beat our record of 24 days without a stop made last season. 





pa When the orders at present in hand (February, 1895), are executed, the volume of water delivered by the pumps 
manufactured by John & Henry Gwynne, during the past 25 years, will be equal to the flow of the River Thames MULTIPLIED 141 
TIMES, or, say, 42,550,000,000 gallons per diem. 


JOHN & HENRY GWYNNE, Engineers, 


Hammersmith Iron Works, and 89, CANNON STREET, LONDON, E.C. 1526 


TELEGRAMS - «© “GWYNNE, LONDON.” 
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MODERN THEATRE STAGES.—No. V. 
By Epwin O. Sacus, Architect. 
Tue EncitsH Woopen StacE—continued. 

In my last article I described the principal parts 
of the English wooden stage, taking its different 
sections in turn from the ‘‘ gridiron” at the top to 
the ‘‘cellar” at the bottom. I also pointed out 
the various pieces of scenery, &c., which are either 
“hung” from the ‘‘gridiron” or are ‘‘raiged” 
from the ‘‘ cellar.” 





Fic. 31. Tue ‘ Patace or PreasurE” Scene; “Faust” Baer. Fics. 33 to 39. Heavy ‘‘ Rostrum” ror ‘‘CLEopatra’s THRONE.’ 
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Fic. 382. Pian oF THE “ Patace oF PLEasuRE” ScENE 


such scenes as three sides of aroom. These framed 
scenes are often most solidly put together, and are 
very heavy to move, consisting, as they often do, of 
heavy mantels, fireplaces, doors, windows, and 
even solidly built staircases. These are sometimes 
called ‘‘ box scenes.” In addition to the ‘flats ” 
there are the ‘‘ground pieces,” small ‘‘ profile 
strips,” which are only 2 ft. or 3 ft. above the 
stage level, such as rocks on a seashore. Then 
there arethe more heavy partsknown as ‘‘rostrums,”’ 
which are built-up platforms, which have frequently 


=. 





Fig .34. 


Scotion a b. 


superseded the grooves mentioned in an earlier 
portion of this chapter. It would indeed be diffi- 
cult to find a more primitive makeshift for the 
antediluvian ‘‘ groove.” ; 

Then, again, the heavy ‘‘rostrums” which are 
employed to obtain platforms at higher levels than 
the stage floor, because no part of the stage floor 
can be raised above its own level, are most cum- 
bersome to move, and take up a lot of room in the 
side stage or scene dock. They are, however, fre- 
quently most cleverly put together, made in parts 





Fig. 38. 
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(FRom ‘‘ Faust,” Empire THEATRE). 


There is a great deal of scenery used on wooden 
stages which is neither hung from the “grid- 
iron,” nor raised from the cellar. Of course 
** sky borders,” ‘‘ ceiling pieces,” “drapery borders,” 
‘profile borders,” such as trees, are suspended 
from the ‘“ gridiron,” and fastened into framed 
wooden battens, in addition to the ‘‘ scene” proper, 
or what is technically known as the ‘‘ back cloth.” 
There are many portions of scenery in addition to 
these which are fixed on the stage floor itself, and are 
removed bodily to the sides or back, into ‘‘ wings,” 
“scene drops,” or ‘* back stage,” without leaving 
the stage level. These consist of the parts of the 
“* built-up scenes” (known as the “‘ flats”), and in 
Canvas stretched upon a wooden frame, making 








to be very strong to carry the weight of a number 
of people. It would be eaay to prolong this list to 
a great length, but it is not necessary here to dwell 
further upon the component parts of a built-up 
scene. I must only remark that the way these 
built-up scenes are put together is really too surpris- 
ingly clumsy. The ‘‘ scenes,” ‘‘profile pieces,” &c., 
are fixed to the stage by means of a wooden brace 
with a screw put at one end into the wooden frame- 
work of the ‘‘ flat,” and at the other end into the 
stage floor. By this means the scenes are held up- 
right, but the stage floor is being pissstie 
pierced and worn with small holes as if it were 
worm-eaten. The brace used now is more fre- 
quently an ironrod. This is the method which has 
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Fics. 40 to 45. Heavy ‘‘ Rostrum” ror Sipe Grovp. 


with folding trestles, and run on wheels, but the 
putting together and taking apart all wastes time, 
and creates long waits for the audience. It is such 
scenes as these which are rightly called ‘‘ heavy 
sets.” Itis surprising, when it is known what is 
done abroad with lifting sections of the stage on 
hydraulic plungers, that we still maintain our 
‘ancient ” forms. 

These rostrums, however, play a most important 
part in stagecraft, and there are but few render- 
ings of our modern plays which would be possible 
on the English wooden stage without these cumber- 
some contrivances. It is, however, in the specta- 
cular scenes of our burlesques, our pantomines, 
and our ballets where their elaboration becomes 
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stupendous. ‘Take, for instance, the ‘‘ Faust” 
ballet at the Empire Theatre of Varieties in 
Laicester-square, a piece which, after a successful 
‘‘run” last summer, was again revived on Mon- 
day last with numerous alterations and improve- 
ments. This ballet affords an excellent example 


of the antiquated methods we have to employ on 
our wooden stage. 





The whole of the ‘‘ Faust” scenery, as origin- 
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opportunity of pointing out that Mr. M. H. Spiel- 
mann, in an article on ** Faust,” calls special atten- 
tion to the fact that in no department of stage 
spectacle has greater improvement been shown in 
the last quarter of the present century than that 
of the section somewhat summarily called the ballet. 

It is in the ballet of to-day that the great de- 
signer had to produce an ensemble of effect, specta- 
cular and dramatic, which will do more than charm 
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position of every part of the three scenes, and how 
the first scene is arranged to mask the second, and 
the second to hide the third, so that as little 
shifting of scenery as possible is needed to make 
rapid changes in sight of the audience. Infinite 
study and nicety of arrangement is needed that 
the component parts of each scene shall group 
harmoniously, and allow facilities necessary for 
covering it up. It is only after giving full atten- 
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Fics. 46 ro 50, Spectat WINDLASSES FOR StaGE PuRPoOsEs. 











































































































a ~----- /6'5 ee ea ee 
a} auarhebeippre bevel --—-- =a--- ae warps nee By H H 
Jf 7 ‘ y I 
z 1 | ; 
‘ \. r* i 
/, 2 : a4 ' 
. = Fig .51 
4 * i ' 
' ' ' 
ener eeerreene. ¢ | ‘. : 
{ kM Ws HIN 
, a ' ad ss | Ba i ae ij - s 
le — 3. ; Cee ae _____. fof 1 tie I TAA 15 fe 1444, HOPE 
' 1! | 
H | ' 
HM y 
9 y 
‘ 3 
1 | 
; Wi 
a ‘34 wt ' 
(il: ReRSrReRRIRRRRESES TS aE | a if! 
| = ie ’ ‘Tl: 
LJ «eS res Pee eee ee eo 
—pee Ss SF RRO IES ES 
' Rt 1 
| Frg.53. | | 
| oS 
. 
| | 
i j ig 
-_—<——SSS See Eee eee sel 




















saszr 


Fics. 51 ro 53. Framine ror * Rostrum Piatrorm” Suprortine ‘‘Jacos’s LappeEr.’ 


ally conceived, was built up with such rostrums, 
and it was, of course, only possible to arrange for 
such extensive paraphernalia when a ‘‘run” is 
assured; with a nightly change it would be 
impossible to work the ballet on the lines adopted. 
The conception of this ballet, and the sketches for 
the scenery, I would here specially point out, were 
by the well-known scenic artist Mr. Wilhelm, but 
the execution of his ideas, their elaboration, and 
the mechanical parts of the .vork, were to a great 
extent due to the skill of Director Lautenschlaeger, 
of Munich, the leading court stage engineer of 
Bavaria, whose name I have already had occasion to 
mention in connection with the ‘‘ turntable stage.” 
The drawings (Figs. 32 to 57) here produced, of 
appliances used in this ballet, are from the working 
drawings and models Herr Lautenschlaeger pre- 
pared, whilst the view of the principal scene 
(Fig. 31) to which most of the diagrams refer, are 
from the original sketch prepared by Mr. Wilhelm, 
and very kindly put at my disposal at no small 
inconvenience when preparations for the revival of 
the ballet were in hand. 

Speaking of the Empire scenes, I would take the 


by mere éclat by subject and costume, even when 
aided by the best ballet music that ever was 
written. 
The designer seeks something more logical, 
ictorially speaking, as an artistic whole, a creation 
in which all the resources of the arts of the theatre 
may be focussed upon one production, so as to 
satisfy at once the artist, the public, and the man 
of taste. In such a work, breadth of effect must 
not be sacrificed to beauty, nor, if the designer can 
help it, archeological accuracy to the ordinary de- 
mands of scenic expediency. Every law of colour, 
arrangement, and ‘* keeping” in his ever-changing, 
ever-moving scene must be as thoroughtly respected 
by the designer as by the painter of the most care- 
fully thought-out picture that may be submitted to 
the popular verdict. Every fact must be tempered 
and idealised by the fancy animating the whole. 
The preliminary plan for a ballet in which these 
requirements are observed should well illustrate 
the care with which every detail for the whole con- 
ception has to be first thought out before proceeding 
to arrange the machinery to work the various single 
































Fics. 54 to 57. Spgcrat SLoAT TO RAISE 
ANGELS AROUND ‘** Jacos’s LADDER.” 


tion to the delineation of accurate plans, such as 
well as by working models to scale, that successful 
results are hers | 

Mr. Wilhelm’s preliminary plans for ‘‘ Faust” 
showed this nicety of arrangement, and the result 
has been that not only the general execution, but 
the elaboration of the veriest detail, could be carried 








scenes. Such a plan must give the lines and 





out successfully, although distance and the inevit- 





i i a) 





se 
# 
8 
4 
a] 
3 
4 
a 
ed 
A 


elas 


wh ae 
vray 





pe 


uaatniagase: 1S 





Marci 13, 1896.] 


ENGINEERING. 


335 








able correspondence necessitated between the’ 
designer in London and the executive at Munich 
must have caused more than ordinary difficulties. 
The ‘‘Palace of Pleasure ”’ scene was almost entirely 
made at Munich by Herr Lautenschlaeger, the 
heavier fittings alone being prepared in London 
from his drawings. 








THAMES BRIDGES.—No. XXXIV. 
61.—OccupaTion Bringer, CuLtHam Cor. 


BETWEEN Sutton Courtney and Oxford the true 
course of the Thames is obscured in some places 
on account of the inflow of several small streams, 
and especially because of the various artificial 
channels that have been cut to improve the navi- 
gation. The Culham Cut, to which we referred 
in describing Sutton Courtney Bridge (see page 290 
ante), is one of the first of these channels ; as we 
have already explained, it diverted the traffic on the 
river into a more direct and deeper channel, and 
interrupted the road communication to Sutton 
Courtney, which was restored by means of a stone 
bridge with a single span 24 ft. wide as before 
stated. Besides this stone bridge there are two 
timber occupation trestles for the occasional foot 
and cattle traffic that exists; these trestles are of 
small dimensions and of no particular interest ; 
they might, indeed, have been very well omitted 
from this series, but for the fact that they repre- 
sent a type which is frequently met with on the 
upper river, its small tributaries and the artificial 
channels. The bridge illustrated on page 348 has 
a centre span of 28 ft., two side spans of 19 ft. each, 
and two small openings adjoining the banks. As 
will be seen from the illustration, the construction 
is of a very primitive character ; the piers are made 
of two groups, each of three piles 12 in. square, 
braced together as shown in the engraving, and 
protected by fender posts up and down stream. 
The land piers are similar, but of lighter construc- 
tion. The width of the platform is 11 ft. 6 in. ; it 
is framed with two outside longitudinals 10 in. by 
12 in., and five inner ones of a lighter section ; 
between the main piers the outer beams are braced 
as shown. The main span is divided into three 
parts, and the side spans into two, by cross-bearers 
that support the longitudinals before mentioned, 
and the ends of which rest on transverse bracing of 
the piers ; 3-in. planking is bolted to the longi- 
tudinal bearers. As will be seen in the illustration, 
the side spans are strutted back to the bottom of 
the piers on the bank. The handrail is of timber 
and of a simple design, in keeping with the rest of 
the bridge. . 


62.—BrinGE at Surron Courtney WEIR. 


A short distance above Sutton Courtney Bridge 
the width of the river is considerably increased, and 
is divided by the presence of three islands into four 
channels occupied by weirs ; at the same place is a 
mill that has been established for many generations. 
The weirs were constructed at the time when the 
Culham Navigation cut was made. The platform 
of the weir was utilised for the erection of a 
light foot-bridge, a part of which is illustrated 
on page 348; this bridge forms the continuation 
of a footpath from the arched bridge over 
the Culham channel to Sutton, and is illustrated 
only because, like the occupation bridge just 
described, it is, together with the weir, of a 
familiar type often met with in the small branches 
of the upper river. The weir shown in the 
engraving is the largest of a group of four that 
dams the stream at this point: it consists of a 
Series of six steps built of concrete 50 ft. in length. 
In the top platform are cemented seven vertical 
bars of { section in which slide the shutters that 
are used to hold the water up to its highest level. 
At the end of the weir is seen a concrete pier about 
10 ft. long and 4 ft. wide, while on the adjacent 
island there is a similar abutment ; between these 
are fixed a series of four iron panels, each 6 ft. 
wide and working in vertical iron guides; these 
make up another section of the weir ; they are 
raised and lowered by chains passing over drums 
mounted on the crest of the dam. The other 
weirs that complete the means of controlling the 
river at this place, have only wooden paddles sliding 
in upright frames, and which are removed or 
replaced by hand when water has to be discharged. 
The bridge running across the top of this extended 





dam is only 3 ft. 6in. wide, and is altogether 
Without interest, except as an example of many 


others. We have already seen that the improve- 
ments in the navigation at this part of the river 
were carried out by the Thames Commissioners 
about the year 1812 ; prior to that time, although 
the traffic must have been considerable, the con- 
dition of the river appears to have been very 
unsatisfactory, as may be gathered by the following 
extract from Ireland’s “ Book of the Thames”: ‘The 
village of Sutton Courtney happily terminates the 
view from the water ; and the contiguous mill and 
lock greatly enhance the beauty of the scenery. 
The toll on the lock is very heavy on the commerce 
of this river, being 1/. 15s. on every barge. We 
passed it on a Sunday, and consequently the mill 
not being at work, the want of water obliged us to 
have the boat dragged over the neighbouring 
meadows for more than half a mile, which occasioned 
no small delay and considerable expense.” 





THE CROCKER-WHEELER 
ELECTRICAL WORKS. 


(By our New York CorrESPONDENT.) 


Your correspondent recently referred to a visit 
paid by the American Society of Civil Engineers 
to the electrical works of the Crocker-Wheeler 
Company, in Orange, New Jersey, and said that 
he intended to describe it under a separate head- 
ing, which he accordingly proceeds to do. 

The principal officers of these works are Dr. 
Schuyler S. Wheeler, president; Professor B. 
Crocker, vice-president; Gano 8S. Dunn, chief 
engineer; H. L. Lufkin, manager; and F. M. 
Jeffery, treasurer. 

Dr. Wheeler is a member of the American Society 
of Civil Engineers, and has already achieved a 
high reputation in this country as an electrician. 

The new buildings forming the works (the old 
ones were destroyed by fire last spring) are of the 
modern slow-burning mill construction, and have 
been erected practically in accordance with the plans 
of the New England Mutual Insurance Companies. 

The principal engineering feature is the electrical 
power transmission system which is employed 
throughout, whereby the power required to operate 
the works proper is reduced to 25 horse-power from 
100 horse-power in the old works. All of the machi- 


'nery is operated by individual motors built with 


each machine, or by separate motors, each driving 
a single length of shafting, which in turn drives as 
many of the old-style machines as can be con- 
veniently belted to it. The result is, first, that 
all power used in connection with these machines 
is stopped whenever the machine is out of use, and, 
second, that the works are free from belting, leav- 
ing them remarkably light and clear for handling 
material. As most of the tools are fitted with their 
own motors, it is easy to shift them from place to 
place frequently, as it is unnecessary to line them 
up to any system of shafting. In addition to the 
remarkable reduction in power required for opera- 
ting the plant, this method of driving gives a shop 
system of great flexibility. This was well illustrated 
during the past summer, when many of the com- 
pany’s machines were operated, under temporary 
covers, in their original positions in the ruins of the 
old works which were burned, by means of tem- 
porary wires run to the motors built inthem. The 
machines were afterwards from time to time moved 
from one position to another as the work on the 
new buildings required, being kept, however, in 
continuous operation day and night. By this 
means the company turned out 20 per cent. more 
product this year than ever before in its history, in 
spite of the fact that for three months the entire 
plant was in ruins. 

The lighting and power for the works are supplied 
by a 150 horse-power Corliss engine driving an 80- 
kilowatt dynamo in the detached power-house. 
The current is conducted from the power-house by 
a pair of cables through an underground tunnel, 
which also carries the heating pipe and the cables 
for experimental work through the cellar of the office 
building, thence rising from a manhole under the 
floor of the main shop, and running along under the 
roof on ordinary trolley-line insulators to about the 
centre of the shop, where they terminate on suitable 
slate panels. From these branch out four sets of 
wires carried in a similar manner along the roof 
trusses, and extending through and feeding the 
four quarters of the main building. By this ar- 
rangement the supply of power for either section of 
the shop can be readily discontinued by opening a 
small switch. 








From the switchboard run also the circuits for 
supplying the other buildings. The branch con- 
nections from the main circuits are carried down 
the inside of the cast-iron columns of the building 
to a point about 6 in. below the surface of the floor ; 
thence they are carried along through small wooden 
troughs, which were laid for this purpose in the 
concrete straight across the shop close to the bases 
of each pair of columns, or 10 ft. apart. The wires 
are brought up from the troughs through the floor 
wherever connections are desired, through 1-in. 
holes bored through the flooring. The wires pass 
into and out of the centres of the columns through 
small hand-holes cast in them near the top and 
bottom. The columns are supported on cast-iron 
bases resting on suitable masonry foundations, but 
the joints between the columns and their bases are 
about 1 ft. above the shop floor, to facilitate the 
levelling of the columns by wedging, if it should 
ever become necessary to adjust the level of the 
overhead crane track. The king posts of the roof 
trusses are extended upward so as to furnish posts 
for the roof sign. The main building is 100 ft. 
wide and 450 ft. long, the office building adding 
another 50 ft. to the length. 

In the construction of the buildings it was de- 
cided to use a floor heavy enough for the founda- 
tions of any machinery it was desired to put 
down at any part, and this also permitted the carry- 
ing of heavy loads on roller trucks, rather than 
introducing hand car or industrial railroad tracks, 
since this would greatly cut up the floor, and 
could not be arranged to reach every part and 
avoid interference of two cars on one track. The 
floor consists of 4in. by 6 in. chestnut sleepers 
laid in Portland cement concrete, with a finishing 
coat laid on by trowel and treated on top with tar. 
On this is laid 2-in. spruce planking, and on this 
1}-in. finished maple. 

The ordinary construction for the side trusses of 
a roof was also departed from, in order to furnish 
trusses the lower members of which would be strong 
enough to support trolleys for hoists of a capacity 
up to 4 tons, and it was found by Messrs. Post and 
M‘Cord, the engineers of the building, that by the 
use of 15.in. light J-beams for the under members 
of the lean-to trusses, and a very light angle-iron 
for theupper memberssupported by vertical pieces of 
angle-iron, the roof trusses could be made with very 
little increase of weight, and with a lower member 
that would easily carry a large and powerful hand 
hoist. These roof trusses are 10 ft. apart. The 
same principle was applied to the roof of the engine- 
room in the power-house, where it was desired to 
support a 6-ton travelling crane on the roof 
trusses, and extend over a stretch of 45 ft., or 
four trusses, as this would avoid the presence of 
any columns. 

The office building is designed with special refer- 
ence to facilitating the work of the engineering 
department and the management of the company. 
The general offices and the oftice of the chief engi- 
neer and assistants are on the main floor, with con- 
nection directly to the floor of theshop. The work- 
men’s entrance, also on this floor, is so arranged as 
to make the men pass through the bookkeepers’ 
department. The second floor contains the drafting 
department, blue print and photographers’ rooms, 
library, and the toilet and locker rooms. The third 
floor will be for assistants and storage. One half 
of the basement is arranged for a laboratory for 
such experimental work as it is desired to carry on 
without disturbing the shop; the other half is for 
bicycles. Up through all of the floors extends a 
fireproof vault, about 10 ft. square, with arched 
brick floors and air spaces on all sides, for the recep- 
tion of the records on each department. 

The general plan of the main building and the 
construction adopted to especially fit it for manu- 
facturing is more clearly shown in the detailed 
cross-section, Fig. 2. This shows the method of 
supporting small hoists on rollers travelling in the 
I-beams which form the under members of the roof 
trusses. It also shows the joint in the columns 
which supports the central roof and the crane tracks 
above the level of the floor to permit of easy wedg- 
ing up in case any of the foundations settle. The 
main lines of wires for distributing power through- 
out the shop are carried cn ordinary insulators 
bolted to the trusses near the columns, and from 
these branch wires are carried down inside the 
columns and under the flooring to the points at 
which tools are located. All of the new machinery 
is driven by individual motors incorporated in the 
machines, and much of the old machinery has 
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been altered by the company to adapt it for 
direct driving by motor, instead of by belting. 

In respect to the fire above alluded to, it occurred 
on Sunday, April 7, 1895, and completely destroyed 
the works, with the exception of one or two very 
small detached buildings, leaving the property in 
the position indicated by Fig. 3. 

As the company had a number of unfilled con- 
tracts for large machines, which they were bound 
to deliver within a specified time under heavy 
penalty, it became necessary to make the most 
extreme efforts for the resumption of manufac- 
turing. Very little could be done, however, until 
the insurance was adjusted, but with the co-opera- 
tion of the insurance companies, the schedules of 
losses were completed and this matter arranged 
within about a week of the fire. The remains of 
the roof at the north end of the main shop were 
then patched up, and with the north wall, which 
was standing, a temporary shed about 80 ft. by 
200 ft. was provided. Into this new machinery 
was placed, which, together with such of the old 
machinery as could be made fit for use, was operated 
by separate motors supplied by wires run over the 
ruins to the remains of che power-house, where 
one boiler was available, and a dynamo, hastily 
borrowed from one of the company’s customers, was 
erected and driven by a small borrowed engine 
under a temporary roof. 

The work of reconstruction was immediately 
commenced, the force being divided into day and 
night gangs, and the work was carried on from 
that time day and night for three months. 

Gradually another shed with canvas sides was 
put up on an unused part of the grounds, and new 
machines, as well as more of the old tools, were 
put in operation here by means of another line of 
wires. 

A building committee, consisting of the president 
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Fig. 2, TRANSVERSE SEcTION OF Main BvuILpING. 











Fic. 3. Tae CrockeEr-WHEELER WORKS AFTER THE FIRE. 


and another director of the company, was imme-| November, the office building shown in Fig. 4 
diately appointed with full power, and the main| being added during the following month. 
building shown in Figs. 1 and 5 was completed in | (Zo be continued.) 
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VIBRATIONS AND ENGINEERING. 
By Mr. Joun Mixyg, F.R.S., F.G.S., &e. 

A very distinguished physicist cnce said that 
the greatest hindrances to human progress were 
electrical resistance, friction, and sin. If we con- 
tent ourselves with a pessimistic view of nature, 
then inertia, vibrations, and many other pheno- 
mena, both physical and social, might be added to 
this list of daily troubles. Although electrical 
resistance eats up energy, it enables us to localise 
the fault in a cable; by friction a locomotive is 
able to travel on its rails; inertia gives stability to 
the so-called ‘steady points” in seismographs, 
whilst mechanical vibrations and vibratory motions 
are already finding useful applications. The study 
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of vibrations in relation to engineering is, how- 
ever, young, and before we can hope to derive 
benefit from the laws governing their occurrence, 
the experimental investigations which have to be 
made are a8 numerous as they are varied. At 
present engineers and physicists chiefly turn their 
attention towards the precautions to be adopted 
so that they may escape from vibratory disturb- 
ances ; and when this seems impossible, they next 
look for means by which the effects of the unwel- 
come visitors may be minimised. In the follow- 
ing short article a few examples will be given of 
the beneficial results which have already been ob- 
tained from the study of the vibratory motion so 
often felt in earthquake countries, and that 





which is experienced upon all railroads, No doubt 


very much has already been accomplished in 
these two branches of our subject, but many in- 
quiries of value to science and to the practical engi- 
neer have yet to be made. All that we know 
about the vibratéry movements of bridges, steam- 
ships, and buildings is as yet but little. In certain 
instances the general character of the motion has 
been obtained, but what value this information has 
to the engineer and architect is as yet but dimly 
defined. 
EARTHQUAKES. 

Earthquakes in their more vulgar forms occur as 
violent back and forth movements of the ground 
which reduce large cities to tumultuous ruin, over- 
throw bridges, destroy roadways, disintegrate em- 
bankments, compress valleys, strip mountains of 
their forests, create landslips which by impound- 
ing rivers form lakes, and in these and other ways 
change the features of a district. In 1891, by a 
shaking of this description, the more intense move- 
ments of which did not continue for over 30 seconds, 
Japan incurred a loss of some 30 million dollars, 
while the lives that were sacrificed, numbering 
nearly 10,000, exceeded the loss incurred during 
the recent prolonged war. 

The sights that meet the eye of an engineer as he 
wanders over acres of ruin which once represented 
prosperous cities and towns, or between long lines 
of debris formed by fallen buildings that lined 
thoroughfares, although they are appalling, they are 
instructive. He sees miles of river embankment 
cracked and fissured for a distance of 100 yards 
from the water's edge, and he at once concludes, 
however convenient such ground might be along 
which to run a line of rails, to lay a line of pipes, 
or even to erect a building, it is a site to be avoided 
in an earthquake-shaken district. Sites which are 
equally undesirable, as evidenced by the manner 
in which loose material has slipped from higher to 
lower levels, are on or at the base of steep slopes. 
At the approach to rivers, where roadways have 
been graded upwards to reach the bridges, it would 
seem that these embankments have been so far 
shaken that they have disappeared by levelling, 
much as ridges of sand on disappear upon a 
shaking plate. The sight is a curious one. 

The sleepers, instead of supporting the rails, 
which, held together by the fishplates, hang in 
graceful, curves, are held up by the rails. The 
cause of failure has evidently been the want of co- 
hesion in the materials forming the embank- 
ments, and an engineer concludes that to build an 
embankment in such positions out of loose materials 
found in the adjacent river beds is, in an earth- 
quake district, an invitation to destruction. By 
looking along a line of rails as it approaches the 
shattered portion of an embankment, it is seen 
that these are bent in and out, so that the 
metals present the appearance of a huge serpent 
creeping up a slope. The inference drawn from 
this is that there has been a longitudinal com- 
pression along the line, which inference is con- 
firmed by comparing the distances between the 
centres of the foundation of the bridges before 
and after the earthquake. From such measure- 
ments the conclusion is that a compression in 
the river beds of at least 1 or 2 per cent. has 
taken place. Such contraction may also be 
marked in a valley, so that after a destructive 
shaking it has happened that tenements have 
had to be resurveyed for Government assessment. 
How far the effects of such compression in bridge- 
work can be minimised by an unusual amount of 
longitudinal freedom at the ends of girders, is a 
matter for the consideration of engineers, who 
must bear in mind that it is not the result of a 
single effort, but of a concertina-like opening and 
shutting of a river channel or valley, which may 
continue for the space of half a minute, with which 
they have to contend. 

The most curious sight of all, and at the same 
time one of the most instructive, are the effects 
produced by earthquakes upon the piers of bridges. 
Piers built of masonry, like brick and cement, 
most certainly stand better than cast-iron columns 
filled with concrete. In mid-channel the piers of 
a bridge may collapse, whilst those near to or 
upon the shore may remain standing. Piers inter- 
mediate to these, although they have not fallen, 
may be more or less shattered. Not only is there 
definite order in the distribution of ruin, but it is 
noticed that the first point at which a pier gives 
way is near its base. One of the first ideas which 





strike the observer is that there may have been 
more motion near the centre of the river bed than 
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there has been near its sides, and hence the greater 
ruin near mid-stream. Beyond what is presented 
to us by the appearance of the bridge, there is 
nothing, however, which supports such an explana- 
tion. A more rational answer to this seismic 
problem apparently depends upon the fact that in 
the middle of the river there were long piers carry- 
ing a load equal to that carried by shorter piers 
having similar horizontal dimensions near to the 
shore. These latter, because they were short, have 
been more than sufficient to resist the effects due 
to the mass of the superstructure, whilst those in 
the middle of the river, on account of their length, 
have been too weak. The idea that suggests itself 
from this observation is that some of the super- 
fluous material employed in the construction of 
the short piers might possibly be used in giving 
greater strength, especially near to the base of their 
longer neighbours which have yielded. 

By placing columns of various materials upon a 
truck and moving this rapidly backwards and for- 
wards, if the column has a uniform horizontal 
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section, the first thing that is observed is that it 
fractures near its base, and after fracture by in- 
creasing the rapidity of motion it is eventually over- 
thrown. The result of experiments of this descrip- 
tion has been to formulate rules which are confirmed 
by theoretical investigations, which enable us to 
calculate the suddenness of motion which will either 
shatter or overthrow a body of given nature and 
of given dimensions. Vice versd, if we know the 
quantity of motion, or rather the acceleration ex- 
pected, we can design a column or a wall to with- 
stand the effect such motion tends to produce. An 
extension of the investigation gives the form of a 
pier, a wall, or structure like a chimney which 
is not more likely to yield at its base than at 
any other of its horizontal sections. As a single 
example of these investigations, we may take 
a brick column of square s2ction. The form that 
such a column should have, so that its strength 
relatively to the inertia of that portion of it above 
any given horizontal section is constant, is given by 
the following equation : 
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Where 


the distances of any horizontal section from 
the top of the column, expressed in inches, 

+, = half the dimension of ths horizontal section in 
inches. 

acceleration due to gravity. 

the force upon unit surface when suddenly 
applied produces fracture. 

w = the weight of 1 cubic inch of brickwork. 
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a = the acceleration which may be expected. 


The form obtained is that of a parabola with its con- 
cavity turned outwards. The only factor in the 
determination about which there is any difficulty is 
the value for F, half of which may vary from about 
3.5 lb. to 15 1b., according to the character of the 
cementing materials. The greatest value of a, which 
even in a district where earthquakes are frequent 
may not occur more than once every 100 or 200 
years, and then only be experienced over a limited 
area, is 4000 millimetres per second. A quantity 
one-quarter of this amount would be in excess of 
accelerations usually experienced, and structures 
built on this assumption would often remain intact 
whilst their neighbours fell. 

As an example of this type of structure we repro- 
duce (Fig. 1) a photograph of some of the piers 
carrying the rack railroad over the Usui Pass in Cen- 
tral Japan. Some of these, which were designed 
by Mr. C. A. W. Pownall, M. Inst. C.E., are over 
110 ft. in height, and it is evident independently 
of calculations that they have greater strength in 
those parts where such structures are usually 





exceeded 4in. or #in., that the fallen chimneys 
and plaster, the cracked walls and unroofed houses 
gave to the place where it occurred the appearance 
of its having suffered a bombardment, whereas now 
disturbances ‘of equal intensity take place, and 
but little or no destruction is observable. 


VIBRATIONS ON RAILROADS. 


The movements which are felt by a person on a 
locomotive or in a railway carriage are elastic vibra- 
tions, forced displacements, and sudden jolts, all of 
which indicate that there is not only a loss of power 
which might be more usefully employed in traction, 
but that there is a misapplication of energy in pro- 
ducing wear and tear. The range of motion which 
is experienced varies with speed. It is different in 
every car, and it is different in different parts of the 
same car, being greater near to the roof than it is 
near the floor. On account of the violence of many 
of these movements, they cannot be recorded by ordi- 
nary seismographs, for which reason special instru- 
ments have been designed. Those, however, embody 
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fractured, than those built according 
to ordinary practice. This at least is 
the view which Japanese engineers 
took of the question. 

Not only has the study of the vibra- 
tional effects of earthquakes enabled 
the engineer to give proper forms to 
his piers, but it has enabled him to 
determine the dimensions of bodies 
which shall not be overturned by given quantities of 
motion, which determinations are not simply based 
upon theoretical considerations, but upon observa- 
tions in the field, upon experiments, and upon dia- 
grams of natural and artificial motion. The idea that 
it is necessary to make a structure strong and heavy 
because an earthquake is a movement than cannot 
be controlled, in Japan at least has become obsolete, 
and buildings are erected to withstand known 
forces which act ina known manner. One set of 
investigations made in Japan which were continued 
over many years was to measure the amount of 
motion on the surface of the ground and at 
10 ft. or 20 ft. below the surface. The results 
showed that even at these comparatively shallow 
depths, just as it is upon the ocean, the movement 
was somewhat less below than it was upon the sur- 
face. This led to the erection of buildings rising 
from a basement, so that on one or two sides at 
least, if not all round, the structure should be 
surrounded by an open area. The buildings have 
successfully resisted severe shakings where accele- 
rations have amounted to 300 and 400 millimetres 
per second, whilst the neighbouring buildings have 
been repeatedly cracked, and in some cases badly 
shattered. 

These illustrations, showing what has been done 
in Japan by builders and engineers to mitigate the 
effects of severe shaking, might be extended to 
considerable length. One thing certain is, that 
20 years ago, when buildings were erected follow- 
ing the ordinary European practice, whenever a 
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the ‘‘ steady point ” principle of a seismograph, and, 
although they are violently shaken, certain parts of 
the apparatus relatively to which motion is mea- 
sured, practically remain at rest. As in seismo- 
metry, motion is recorded as three components, 
which may be described as the vertical, the trans- 
verse, and the longitudinal. If it is desired, these 
three components may be written side by side, but 
it is usually found sufficient for a particular investi- 
gation that only one of these movements should be 
observed. Because any violent lateral swing of a 
carriage is accompanied by a vertical component, 
an instrument recording this phase of motion gives 
a fairly good record of the condition of a line. 

No matter what the speed may be at which a 
train is travelling, any abnormal motions are shown 
as excrescences on the general diagram, whilst any 
section of a line that is generally in better order 
than any other section, is clearly indicated. Jolts 
at facing points are particularly well marked, 
whilst irregularities due to variation in gauge, want 
of ballast, springy portions of the road, faults in 
ties and sleepers, irregular motion when entering, 
leaving, or on bridges are faithfully recorded. 

Sometimes large movements have been recorded 
when no unusual motion has been perceived. 
Such movements have been repeated at the same 
spot each time it was crossed, and yet a superficial 
examination of the line showed nothing to cause 
the large deflections indicated by the instrument. 
On the Yokohama-Tokio Railway a movement of 
this description, which repeatedly defied detection, 
was traced to spongy sleepers, the exterior of 
which did not indicate the slightest trace of decay, 
and it was only by testing them with a pointed 
pick that their internal rottenness was discovered. 

Diagrams such as are here referred to have been 
taken across the American continent, enabling the 
staff at headquarters not only to form an idea of 
the state of sections of the track several thousand 
miles distant, but from the length of the blank 
spaces in the diagrams, information was given to 
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the traffic manager as to the duration of the stop- 
pages and the time occupied in running from station 
to station. 

The part of the instrument which records 
fore and aft or longitudinal motion, indicates the 
various grades, and where stoppages have been 
brought about quickly by the application of brakes. 
The greatest value of the fore and aft record is, 
however, in testing the balance of locomotives. 
When the moment of the balance differs con- 
siderably from that of the reciprozating parts 
applied at the crankpin, an engine runs with a 
fore and aft jerking motion. 

In the case of one batch of locomotives supplied 
to run on the Imperial Government lines in Japan, 
which have a 3ft. 6 in. gauge, this movement was 
so pronounced and the shaking so violent that a 
speed of 24 miles per hour (although on trial trips 
28 miles were touched) was the utmost limits of 
safety. Atthisspeed it was difficult to stand on the 
footplate, derailment seemed to be threatened, whilst 
at lower speeds during ordinary running drawbars 
were broken and workshop repairs were frequent. 
The upper part of Fig. 3 is an average diagram of 
the fore and aft jerking which was experienced. 

These locomotives were all rebalanced by Mr. 
John McDonald, M.I.M E., with the result that 
all fore and aft motion which corresponded to the 
power expended in stopping and starting a load 
disappeared, and the diagram became a straight line 
like Fig. 3. 

These engines now travel safely at a speed of 
35 miles per hour, drawbars are no longer broken, 
workshop repairs are less frequent, they run farther 
without steam ; but what is of greatest importance, 
the consumption of fuel has been reduced from 2 lb. 
to 51b. of coal per mile. It is needless to comment 
upon the enormous saving in fuel which has in this 
manner been effected upon the railroads in Japan. 
In balancing, but few makers follow the same rule, 
but although an extreme type has been here selected 
as an illustration, none of the locomotives which 
have been sent to Japan, and they represent many 
makers, run so smoothly as those which have been 
rebalanced in that country. 

To test locomotives and carriages in respect to 
their balancing and movements of their springs 
affords information of value to those who control 
the rolling stock of a railway, whilst testing a line 
and timing trains should be an assistance to the 
inspector of tracks and the manager of traffic, and 
to know that periodically such tests had been carried 
out would give confidence to the travelling public. 


(Zo be continued ) 
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Commission des Méthodes d’Essai des Matériaux de Con- 
struction. Tome II., Section A (Métaux): Rapports, 
Particuliers. Paris: Imprimerie Nationale; J. Roth- 
schild, Editeur. Rue des Saints-Péres, 1895. 

Unpver the above title a volume has just been 

issued, consisting of a series of essays upon 

various matters pertaining to the testing of metals, 
by a number of the most distinguished authorities 
in France. The volume opens with a short note 
by M. E. Polonceau on the different types of frac- 
tures exhibited on testing metals of different 
degrees of ductility. Ten different varieties of 
such fracture are specified, and are illustrated by 
elevations, plans, and a series of views at an angle 
of 45 deg., all of which have been prepared from 
photographs, and enable the characters of each 
type of fracture to be readily appreciated. This 
paper is followed by a valuable monograph on the 
microscopic examination of iron, steel, and other 
metals, by M. F. Osmond. Priority in this class 
of work is rightly attributed to Dr. Sorby, of 

Sheffield, though with equal justness it is also 

pointed out that the work of Professor Martens 

originated independently of Sorby, though the first 
papers of the Berlin Professor were only published in 

1878, whilst those of his competitor date from 1864. 

A full and careful description is given of the best 

methods of preparing samples for microscopic work, 

of the different reagents to be used for etching the 
surfaces examined, and of the various arrange- 
ments which have from time to time been devised 
for securing a proper illumination of the specimens. 

The degree of magnification which can be employed 

is of course practically entirely dependent on this 

last consideration, but with suitable apparatus 

M. Osmond states that there is no difficulty in using 

& power of 1000 diameters. The use of photography 








in this connection is claimed to have been intro- 
duced by M. Osmond himself in 1882, a magnifica- 
tion of 18 diameters being employed. Since then, 
in 1890, Professor Martens has succeeded in obtain- 
ing photographs showing a magnification of 800 
diameters. As matters stand at present, it would 
seem that microscopic metallurgy cannot yet be 
usefully adopted in commercial testing laboratories, 
though it was introduced at Creuzdét in 1880. Still, 
M. Osmond declares that within certain limits it is 
possible to decide, in the first place, onthe hardness of 
steel from its appearance as viewed under a micro- 
scope, and in the second some idea of its previous 
history may also be obtained in the same way. This 
latter statement is important, as it is possible that in 
this way some light may be thrown on the difficult 
question of fatigue. So far as is known at present, 
a bar subject to high repeated stresses shows when 
tested in the ordinary way, absolutely no indica- 
tion of approaching failure, though it may be per- 
fectly well known that fracture will occur after a 
few thousand more repetitions of stress. 

Other metals as well as iron and steel have also 
been examined microscopically. M. F. Guillemin 
contributes a note on his own researches on the 
copper alloys. 

Some simple method of determining the pre- 
sence of hidden flaws in a casting or forging has 
long been wanted, but though Professor Hughes’ 
induction balance was a step in the right direction, 
that method has not yet formed the foundation 
for a practical workshop test. Capitaine de Place 
contributes a note on the subject, in which what is 
apparently a further step in advance, is described. 
The casting to be tested is struck by an oscillating 
bar, connected to a microphone, which in turn is 
coupled up with an induction balance. If cavities 
exist in the casting, balance is obtained with a 
different position of the induction coils than when 
the metal is sound. Several papers on the electric 
resistance of the different metals employed in the 
arts are included in the volume, but these will be 
read with less interest by metallurgists than those 
of M. Osmond dealing with the physical and 
chemical properties of iron and steel. Amongst 
these is one giving an account of the different 
methods of obtaining cooling curves of the various 
metals, and of the deductions to be drawn from 
their peculiarities. In another paper by the same 
author the philosophy of ‘‘tempering” is dis- 
cussed. The paper in question covers the whole 
ground very fairly, and is accompanied by several 
Tables of results. 

Ever since the time when the practice of casting 
heavy ingots of steel became general, segregation 
has been the bane of the steelmaker. Its evil 
effects can be reduced by using heavy metal ingot 
moulds in place of the sand ones at one time uni- 
versally employed, but with certain kinds of steel 
it is still difficult to get homogeneous ingots of any 
size. M. A. Pourcel, the well-known engineer of 
the Terre Noire steel works, contributes an article 
in which the present state of knowledge as con- 
cerns this phenomenon is summarised. For further 
advances in the matter of reducing the trouble, M. 
Pourcel is evidently disposed to look with most hope 
towards changes in the composition of the charge of. 
the furnace or converter. With nickel steel, segrega- 
gation gives little trouble, and aluminium has also 
a good effect in reducing the chances of liquation. 
It will remain to be seen whether M. Moissan’s 
recent suggestion as to the use of molybdenum may 
not also prove a valuable means of overcoming the 
difficulties in question, though at the present price 
of the metal it is hardly likely to be employed on any 
extensive scale just yet. 

A portion of the book which should prove useful 
for reference purposes is the description of the 
acceptance tests for iron and steel prescribed by 
the principal public and private users of the metal 
in France. The list given is very complete, the 
particulars, which have been collected by M. Barba, 
occupying 92 large pages. All the ordinary work- 
shop tests are dealt with, in addition to those re- 
quiring properly equipped laboratories for their 
execution. A similar Table, describing the accept- 
ance tests for copper, bronze, and brass, has been 
drawn up by M. L. Bacle, and is preceded by an 
essay on the use and properties of the variousalloys 
suitable for use in the industrial arts. Of the newer 
of these alloys those of aluminium, copper, and 
zinc would appear to be most promising. A ‘‘ brass ” 
of this kind containing 4 per cent. of aluminium 
and 25 to 30 per cent. of zinc has a breaking strength 





of 41 tons per square inch, and an elongation of 


6 per cent. in 8 in. With 1 per cent. of alu- 
minium a strength of 25.40 tons per square inch is 
obtained, combined with an elongation of 50 per 
cent. At the present price of aluminium, it is 
suggested that these brasses might advantageously 
replace ordinary gun-metal. The results presum- 
ably refer to unwrought castings, but this is not 
definitely stated by M. Bacle. 

A report on the methods employed in testing 
cast iron is furnished by M. Durant. The tests 
prescribed by the various railway companies and 
Government departments are fully described, but 
no reference is made to the recent researches of 
Mr. Keep, which promise to materially change the 
methods of testing in vogue up to the present. The 
main difficulty in testing cast iron is that a speci- 
men cut from a heavy casting, and another cut from 
a light one, may give entirely different results 
when broken by transverse loading in the usual 
way. This fact is so well known that in practice 
the foundryman makes exceedingly few tests, 
but judges the quality of his iron by the appearance 
of its fracture. With the same mixture, how- 
ever, this appearance will differ in a light 
and a heavy casting. Mr. Keep, however, claims 
that a particular grain is accompanied by. a 
particular rate of shrinkage, and that if this latter 
is at the rate of 4 in. per foot in the finished cast- 
ing, and fairly pure raw materials are used, the 
resulting metal will be all that is desired for 
ordinary purposes. In order to get a shrinkage of 
4 in. per foot in a 4-in. square bar, a different 
mixture is required than with a bar $ in. square. 
In fact, a metal giving the desired shrinkage in the 
first-named bar would give one of about .178 in. per 
foot in the second bar. The plan proposed, there- 
fore, isto use a Table showing what the shrinkage 
of a 4-in. bar should be in order to get the 


Then by casting a few }-in. bars, and measuring 
their shrinkage, the proper mixture for any par- 
ticular work could be readily determined. 

Two valuable monographs by M. A. Le Chatelier, 
the one relating to the influence of temperature, 
and the other to the influence of duration of the 
test on the resistance of metals, are included in the 
volume, and will prove valuable for purposes of 
reference. 

An article on testing machines, by Messrs. H. 
Lebasteur and P. Arnould, is very fully illustrated, 
but deals mainly with French machines, even the 
exceedingly ingenious Emery machine being only 
casually referred to. However, so far as French 
machines are concerned, the article appears very 
full, as practically all types in use are dealt with. 

The volume concludes with essays on the quan- 
tities to be measured in testing, by M. A. Fla- 
mant ; on elasticity, by M. H. Lebasteur; and on 
technical terminology, by Messrs. Gandellot, F. 
Osmond, and A. Pourcel. Throughout the work is 
excellently illustrated, there being 32 large plates, 
as well as a number of figures in the body of the 
work. The printing and general get-up are also 
good, though, as usual in France, the work is 
issued in paper covers only. 
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BARRY DOOKS. 
(Continued from page 280.) 
Coat Loapinc MacuInery. 
Ir has already been made clear that Barry is 
essentially a coal shipping port, and one, therefore, 
anticipates that the installation of machinery for 





the rapid loading of coal will embody the best prac- 


desired shrinkage in castings of all dimensions. . 






PARR itt Ditto i tine CN iL MTEL 





FA Me IE i. a: 


ANE Ria 


; 
' 
: 
4 
: 
v 
g 
’ 
: 
} 
4 
* 
; 


























ENGINEERING. 











MR. J. 


BARRY DOCKS. 


WOLFE BARRY, C.B., ENGINEER, WESTMINSTER. 














tice. There isa wide difference of opinion as to 
the efficiency of the various arrangements, and pro- 
bably the special conditions prevailing at each port 
largely determine the choice of methods, so that 
any precise comparison of the relative merits is 
almost impossible. The authorities at Glasgow 
adopt cranes which lift the truck and tip its con- 
tents into the hatchway, and there can be no ques- 
tion of the fact that this system involves the 
minimum of b:eakage, for bulk is not broken until 
the wagon is over the hatchway. On the Tyne, 
on the other hand, the height of the staithes which 
form such a familiar, but unpleasant, feature of the 
river view, is made suitable for all ships at all 
states of the tide, and the coal, after dropping 
from the hopper wagon, slides down spouts or 
shoots which vary from 365 ft. to 75 ft. in length. 
At Glasgow, for instance, 150 tons per hour by 
each crane would be a fair average; at the Tyne 
staithes, where there are three shoots for loading 
into three hatchways simultaneously, the rate is 
over 800 tons per hour per staithe. 

The adoption of a coal hoist secures the advan- 
tage of rapidity of shipmert, and minimises to 
some extent the height through which the coal 
has to fall. There are several types of coal hoist- 
ing tips. The larger number have direct-acting 
rams, and in one case, at Grangemouth, to 
quicken the downward motion of the hoist, the 
waste water passes out of the ram cylinder into 
the dock, instead of returning to the engine- 
house. 

There are several types of tips at the Barry 
Docks, but the greatest number are on a high level, 
mounted on towers, the rail level being 24 ft. 6 in. 
above the quay, and most of the coal is tipped about 
this level and a few feet below it, so that the tipping 
table has not to be lowered and lifted to the extent 
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that would be required with any other rail level. 
The coal tipping hoists first laid down at Barry had 
direct-acting rams, the cylinders being placed in 
the tower. There are four rams of different areas, 
with the view of economising pressure water, 
and different combinations of rams can be arranged 
for lifting a light or a heavy, an empty or full, 
wagon. Again, there are several low-level tips, 7.e., 
the hoisting and tipping table is on the same level 
as the quay, so that no approach viaducts are 
needed, but the height through which the coal has 
to be lifted ranges up to 30 ft. orso. These were 
designed to meet special conditions, as were also 
the movable tips. The object of the movable tips 
was to enable two or more of these to be used 
simultaneously for loading ships where the dis- 
tance between hatches was not that usually adopted. 
Many colliers are, however, now made with hatch- 
ways either 174 ft. or 200 ft. apart, and at Barry, 
as at Cardiff and other docks, several of the fixed 
tips were arranged to suit these distances, so that 
the ships load at two hatchways. The machinery 
of the tips in the old dock, several of which are 
shown on the engraving (Fig. 84), differs only in 





being direct-acting, or geared with cylinders along- 





Fias. 93 anp 94. GRADIENTS FROM AND TO CoaL Trppina TowERs. 


‘side instead of under tho table, and it will be 


sufficient to describe these two systems. More- 
over, the other systems were described in Mr. 
Robinson’s paper read at the Institution of Civil 
Engineers (see vol. ci. of the Proceedings). Again, 
only high-level tips are being constructed at the 
new East Dock, and these will have cylinders at 
the side, with rope gearing operating the tipping 
table. These we shall illustrate in our next article, 


Tue APPROACHES TO THE HypRAULIC TIPs. 


The efficiency or the rapidity of shipment with 
hydraulic tips depends very largely on the arrange- 
ment of the gradients to the tips, and whether or 
not much time is wasted in running the wagons 
successively on to the tipping table, subject, of 
course, to the limitations which are imposed by 
the difficulties of trimming the coal in the 
ship’s hold. The mere act of hoisting, tip- 
ping, and lowering may be done in less than 
a minute, whereas the removing of the light 
and running in the full, wagon, may take one to 
three minutes. The self-acting gradients down to 
and from the tipping cradle are therefore of 
first importance, In rome cases, as, for instance, 
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BARRY DOCKS; APPROACH VIADUCT TO THE HYDRAULIC COAL-TIPPING TOWERS. 
MR. J. WOLFE BARRY, CB., ENGINEER, WESTMINSTER. 
(For Description, see Page 339.) 
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at Grangemouth and Newport, the empty wagon 
is run off the tipping table at a higher level than 
that at which the full wagon subsequently runs on, 
the gradient to the table being at the latter port 
1 in 100, and from the table lin 75. At Barry 
the wagon runs on to, and leaves, the table at 
the same level, as shown on the plan, Fig. 86, 
page 341. As the rail level has been arranged so 
that there will be the minimum movement up or 
down of the load, it nearly always occurs that the 
table has to be lowered to suit the level of the ship’s 
hatches, so that a high-level bank for empty wagons 
would have decreased the efficiency. Moreover, as 
the load has to be more frequently lowered, there isa 
great advantage in the hydraulic balancing arrange- 
ment. The self-acting gradients are shown on Figs. 


93 and 94, page 340, the former showing the gradient 





At Barry 


from the tip, and the latter to the tip. 












pond, which had first to be drained. The slopes 
are 13 to 1. Close to the towers, however, a 
viaduct had to be constructed in each case, owing 
to there being four lines of railway and a new road- 
way along the side of the East Dock. 

This viaduct is illustrated in detail on page 341. 
As shown in the elevation and plan (Figs. 85 and 
86) it is in bays of 26 ft. centres, the headway 
above the roadway being 23 ft., or more than is 
usual, but the height was determined, of course, 
by the level of the tipping table above high water. 
The viaduct is constructed of steelwork, and in 
this respect differs from the approach viaduct of 
the tipping towers in the old dock, as shown on the 
engraving on page 340 (Fig. 84). Timber was 
adopted in this latter instance instead of steel, firstly 
because it was resting on mud, and secondly 
because there were so many lines required on dif- 








Fig. 107. 
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another trestle is shown by Figs. 91 and 92, while 
Figs. 88 and 89 are interesting as showing the con- 
nection between the longitudinal and cross girders, 
where there is a difference in level to accommodate 
the turntable, as shown at the fifth bay from the 
tip tower on Fig. 85. Cantilevered out from the 
plate girders is a footpath, 2 ft. 4 in. wide, the 
bracket being stiffened by gusset plates (Fig. 87). 
The longitudinals are of the ordinary type of plate 
girders, 2 ft. 6 in. deep, with 2-in. web. The 
flooring is of timber with longitudinal sleepers. 
Several bridges at the shore end of the em- 
bankments have been constructed over the low- 
level lines passing to the dock. These bridges are 
near to the Barry Dock Station, as shown on: the 
plan which accompanied a preceding article (Fig. 55, 
on page 205 ante). Some of these bridges carry 
four lines of railway over a three-line track. The 
abutments and piers are built of mountain lime- 
stone, and founded on the hard marl, the dimen- 
sions being shown on Figs. 106 to 108, annexed, 
which are reproductions of type drawings. <A 
girder has been put in under each rail, as shown 
on Fig. 108, which is the cross-section of a two- 
roal bridge. These girders, which are 4 ft. 6 in, 
deep, are braced by angle-iron diagonals, and a 
pathway on each side is formed on brackets, as 
shown on the same cross-section. Indeed, the 
details of the girders of the approach viaduct to the 
tipping towers and of these bridges are similar, so 
that it is not necessary to further describe them. 
These bridges are practically completed, and the 
embankments for the approach lines to the tipping 
towers are being pushed forward. Indeed, out of 
the railway cutting and the dock 100,000 cubic 





yards of excavation are being taken per month, and 
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the wagon, after it has been stopped for weighing, | 
has to be drawn forward to the hoisting and tipping 
table by means of an hydraulic capstan, and there is 
a safety chain hooked to the end of the wagon to | 
prevent its getting off the table. In the operation | 
of returning the cradle again, the man working the | 
valves is able to give the table such a shake as to | 
start the wagon towards the weighbridge, where | 
the tare is ascertained, after which it runs down | 
the gradient of 1 in 70. 
There are two, and in some cases three, lines 
for the full wagons to lie in readiness for the coal 
to be shipped, and these branch off the main line 
near to the Barry Dock Station. Thus at least 
400 yards of standing grourd for full wagons is pro- 
vided in connection with euch of the tips for the | 
East Dock. The trains from the pits, having from 
50 to 80 wagons, each containing 8 to 10 tons of 
coal, are backed into the tip sidings. Hopper wagons 
are not used as on the Tyne, but all are fitted with | 
end doors, and before leaving the pit these are | 
arranged to be all one way, so that, although | 
turning tables are provided close to the tipping 
towers, they are seldom used. For the greater | 


part of their length these tip sidings are on an em- | 
bankment, made of the marl which was excavated | 
in connection with the widening of the main line | 
to make room for sorting and marshalling sidings. | 
The embankments cross the area of the old timber | 
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ferent levels for the 14 tips that the timber could 
readily be cut in lengths to suit the varying re- 
quirements. For the new steel viaduct, marl was 
the stratum met with, and the embanked quay 
on which the viaduct was constructed was made of 
better material than in the case of the ground on 
which the wooden approach was erected. 

The viaduct is carried on a series of trestles, of 
which Figs. 87 and 95 are cross-sections, the latter 
showing details of the substructure and foundations, 
while Figs. 88 to 105 are details. Each trestle is on 
a foundation of 6 to 1 cement concrete, on which 
there is a wall of Cattybrook bricks, as shown 
in the cross-sections. The steel trestles are 
secured through the brickwork with bolts. While 
the bottom of the bolt is anchored, the upper 
screwed part is left of such length that in the 
event of subsidence in the foundations, pack- 
ings may be inserted below the bedplate, and the 
nuts again screwed up. This arrangement is shown 
in detail on Figs. 104 and 105. The cross-section 
also shows that fender blocks of concrete have 
been placed at the side of each trestle to protect 
it in the event of any trucks getting off the line. 
The scantlings of the trestle are shown on the 
sections. Uniting the upright members of the 
trestle and forming a seat for the longitudinal 
girders, is a plate girder, as shown in detail on 
Figs. 99 to 101. The joint at the same point on 
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Tippina Tower. 


used partly for the railway embankments and for 
making up the dock slopes. There are 10 miles 
of single line laid for the construction of the dock, 
and 14 locomotives, four steam navvies, and 16 
steam cranes are at use on the works. 


(To be continued.) 





THE ROYAL ITALIAN ARMOURCLAD 
** SICILIA.” 

Iraty has now completed the last of her monster 
vessels, the Sicilia, the third and last of the 
Umberto type, being now almost ready for com- 
missioning. 

The Sicilia was built in the Government Dockyard 
at Venice, on the slip formerly occupied by the 
Francesco Morosini, and was launched on July 6, 1891, 
in the presence of the King and Queen of Italy. 

On the evening of this occasion Venice indulged 
in illuminations, and in one of those water fétes which 
the situation of the ‘Queen of the Adriatic” always 
renders incomparable. 

The principal dimensions of the Sicilia are : Length, 
400ft. ; beam, 77 ft. ; mean draught of water, 28ft. Sin. ; 
and displacement 13,375 tons. The protection consists 
of an armoured belt extending over nearly two-thirds 
of the length, and ending in two transverse bulkheads, 
as in the British battleships; at either end of the 
armoured redoubt are the barbettes which contain the 
main armament, protected by inclined compound 
armour 14}in, in thickness. ‘lhe armament is very 
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powerful, and consists of four 67-ton Armstrong guns, 
134in. in diameter; eight 6-in., sixteen 4f-in., 
two 3-in., ten 2}-in, and ten 14-in. quick-firing guns. 
She is also fitted with five torpedo launching tubes. A 
perspective view of the vessel afloat was given on 
page 303 ante. 

The machinery of the Sicilia was constructed by 
Messrs. G. Ansaldo and Co., at Sampierdarena, near 
Genoa, and the carrying out of such work marked a 
very distinct advance in the history of marine engi- 
neering in Italy. Up to that time Messrs. Ansaldo’s 
works had not been of much importance, but on 
the suggestion of the Italian Ministry of Marine 
they entered into an alliance with the eminent 
engineers, Messrs. Maudslay, Sons, and Field, of 
London, by which these latter undertook to assist 
them in the modifications and extensions to be made 
in the establishment at Sampierdarena, and took the 
charge and responsibility of the preparation of all new 
designs for the Italian Navy, as well as the absolute 
responsibility for the construction of the engines, their 














delivery, their erection, and the carrying out of the 
trials, with the result that to-day the establishment of 
Messrs. Ansaldo is able to carry out work equal to any 
in the world, 

The machinery, which is illustrated in the two-page 
plates of our last and present issues, and also on this 
page and on page 344, is identical with that for the Um- 
berto, and made to the drawings of Messrs. Maudslay, 
from the designs of Mr. C. Sells, M.I.C.E., who has 
designed the engines for a goodly number of vessels 
for the Italian Navy, amongst them being the Dandolo, 
8000 horse-power; Andrea Doria and Ruggiero di 
Lauria, of 10,500 horse-power ; Liguria, 7600 horse- 
power; Marco Polo, 11,000 horse-power; Carlo 
Alberto and Garibaldi, of 13,000 horse-power; and 
the Ammiraglio St. Bon, of 13,500 horse-power. 

It had been proposed to adopt triple-expansion 
engines, but the Italian authorities decided to repeat 
the double compounds of the Umberto, and at ordinary 
cruising speeds this type proves quite as economical as 
triple-expansion engines. 

The adoption of Joy’s valve gear allows the cylinders 
to be placed close together, and the arrangement of the 
main engines is very compact and well balanced. The 
general plan of the work is similar to that carried out 
under the specifications of the British Admiralty of 
that period, except that the tests of material are rather 
more stringent. 

The designing of the original set of these engines 
fitted in the Umberto marked a distinct step in the 
advance of marine engineering. Up to that time 
the most powerful engines for a ship of war had 
been of 12,000 horse-power, the English Admiralty 
having two sets of these actually at work, and 
several in course of construction, but this power had, 
up to that time, not been exceeded. ‘To efficiently 
utilise the great power of 20,000 horse-power it was 
decided to adopt a new method, and to have four com- 
plete engines, two driving each screw, with the idea 
that when cruising at ordinary speeds the forward 
engines might be disconnected and only the after en- 
gines used, it being thought that in this manner there 
would be an advantage, inasmuch as all wear and tear 
of the forward engines would thereby be saved. The 
British Admiralty also followed this plan in their first 
vessels of 20,000 horse-power, the Blake and Blenheim, 
but in practice it has been found to have considerable 
mconveniences, and has now been quite abandoned. 








As a matter of fact, neither the engines of the Re 
Umberto, nor the Sicilia, have ever been tried under 
such conditions, but the reduced power has been 
obtained in the usual way. 

Each screw is driven by an independent set of en- 
gines with four vertical inverted cylinders, the col- 
lective power of the two sets of engines being 15,200 
horse-power with natural draught, and 20,000 horse- 
power with forced draught. The diameter of the 
high-pressure cylinders is 47 in., and that of the low- 
cago cylinders 89 in., the length of the stroke being 
4 ft. 3 in. 

The cylinder barrels (Fig. 4) are made separately of 
cast steel bolted to the cylinders, with flanges and coun- 
tersunk screws at one end, and fitted with an expansion 
joint at the other. The high-pressure slide valves are 
of the piston-valve type, whilst those of the low- 
pressure cylinder are flat valves and double-ported. 
They are worked by Mr. David Joy’s valve gear (Figs. 5 





to 7), with Mr. Sells’ modification of horseshoe frames 
of cast steel, instead of links as generally fitted. To 


engines, and are each able to discharge 450 tons of 
water per hour from the vessel in case of necessity. 
A double-cylinder feed engine of the Admiralty type 
it fitted in each engine-room, and an auxiliary teed 
engine of the same type is provided in each boiler- 
room, and so arranged that any pump can supply any 
of the boilers. A double-cylinder fire engine and two 
bilge engines of the same type are also fitted in each 
engine-room, as well as a double plunger hand pump. 
The main boilers (page 344) are 18 in number and 
arranged in six compartments, four forward and two 
aft of the engine-rooms, the after boilers being raised 
sufficiently to permit the screw shafts passing under 
them. The safety valves are loaded to 1001b. pressure 
per square inch, and the boilers were proved to double 
that amount by hydraulic pressure. Each boiler is 
14 ft. 3in. in diameter and 9 ft. 7 in. long, and has 
four furnaces 3 ft. 2in. in diameter. There is one 
funnel for the six after boilers, and two for the 12 
forward boilers, these latter being placed side by side 
athwartship. There are two auxiliary circular boilers 























prevent the setting of the slide valves being disturbed, 
all the joints of the working parts of this gear are 
made non-adjustable, an ample supply of spare bushes 
being provided ; but in actual working, as their sur- 
faces are very ample, the wear on these bushes has been 
found to be very little, and the valve gear generally 
has given most satisfactory results. 

The starting engine is horizontal (Fig. 3) and placed 
between the forward and after sets of the main engines, 
being connected to the reversing gear of the two sets 
by means of long rods, so that if the after engines 
are to be used alone, it is only necessary to remove 
one of these rods. Separate stop valves are fitted to 
the four sets of engines, but throttle valves are fitted 
in the main steam pipe for shutting off the steam simul- 
taneously from the forward and after engines should 
it be necessary. 

The cylinders are carried on four cast-steel columns 
of the usual Maudslay type, one at each corner, pro- 
viding thereby a wonderfully steady engine. The 
crossheads of wrought steel are carried right across, 
and have the cast-iron shoes at their ends, working 
between cast-iron guide plates fixed on the columns. 

The pistons are of cast steel, and the piston-rods are 
attached to them by means of flanges and bolts. The 
connecting-rods are of steel, and the length between 
their centres 9 ft. The crankpin bearing is lined with 
white metal. The crankshafts are of steel, made in 
four parts, the diameter of the forward shaft being 
154 in., and that of the after shaft 194 in. The main 
frames are of cast steel. The thrust-blocks are fitted 
with movable collare of hard brass lined with white 
metal, and both the upper and lower parts are £0 
arranged as to permit of a constant circulation of 
water around them. The screw propellers are of the 
ordinary four-bladed type, 20 ft. in diameter and 
20 ft. mean pitch. The blades are attached to the bosses 
by screw bolts, and the pitch is adjustable for 2 ft. in 
either direction. Coned caps are fitted over the nuts on 
the ends of the stern shafts, so as to reduce the disturb- 
ance at the rear of the propellers as much as possible. 

The main condensers are of brass, and have a sta 
surface of 30,000 square feet. They are also arrange 
for use as common condensers with jet injection. The 
air pumps also are of brass, and are worked directly 
from the connecting-rods of the main engines by means 
of rods. 

The circulating pumps are driven by separate 
































7 ft. in diameter and 14 ft. 6 in. long, placed on the 
protection deck, as well as two powerful horizontal fire 
pumps, so that very considerable pumping power would 
always be available, even should the vessel be full 
of water and the fires in the main boilers be put 
out. 

The fitting on board of the propelling machinery 
was commenced as soon as the vessel was launched, 
and was completed by May, 1893, when the official 
steaming took place in the presence of a Government 
Commission. 

The completion of the vessel, however, went on but 
slowly, and it was not until May 6, 1895, that she was 
finally ready to leave for Pozzuoli to take her guns on 
board. The voyage round was made under easy steam, 
only 12 of the boilers being in use, and the speed being 
kept down to 11 knots to suit the full speed of the 
Government tug Ercole, which was acting as escort. 
The Sicilia remained at Pozzuoli until May 8, when, the 
guns having been got into their places, she left Pozzuoli 
again for Spezia, As soon as she arrived, preparations 
were made for the trials under the supervision of a 
Government Commission consisting of Comm. Carlo 
Farina, captain of the vessel, as president, Staff Captain 
P. Scognamiglio, Cav. A. Carini, Major N. Attanasio, 
Captain U. Giovannini, with Captain A. Meloncini, 
Engineer of the Constructive Branch, as secretary ; Cav. 
Farruffini, Assistant Director of the Royal Dockyard 
at Spezia, and Major G. Bernardi, chief engineer of 
the Sicilia, were also appointed as consulting members. 

Very considerable interest was attached to these 
trials, and a comparison of the results with those ob- 
tained with the engines of the sister ship Umberto, 
constructed by Messrs. Maudslay, Sons, and Field, 
of London, was much looked forward to. 

(To be continued.) 

THE MIDLAND AND THE CONTINENT. — Arrangements 
are being made for the establishment 07 a daily line of 
steamers between Tilbury and Ostend. The John Cocke- 
rill Company, of Seraing, is moving actively in the 
matter. The new steamers will afford the London, 
Tilbury, and Southend Railway a valuable connection 
with the Continent. The Midland Railway will also 
benefit by the new line, as it has intimate traffic relations 
with the London, Tilbury, and Southend. On the other 
hand, the new steamers will probably divert some traffic 








from the Harwich route, as the distance from London to 
Tilbury is less than that from London to Parkeston. : 
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TRAVELLING CRANE FOR STEEL WORKS. | 


On the opposite page we illustrate a locomotive steam 
crane of a class specially designed for use in steel works, 
where the work is very severe, and has to be done 
under adverse conditions. The crane is one of the 
heaviest made for this purpose, being capable of lifting 
and travelling with a load of 20 tons suspended at 
12 ft. radius, or 15 tons at 16 ft. radius. The machine 
is designed to run on 4 ft. 84 in. gauge of rails. The 
engines are sufficiently powerful to give a high rate of 
speed to all the motions. The driver from his position 
has a clear view of the load, and the various levers are 
conveniently arranged within his reach. The cheeks 
are of heavy steel plates, and the gearing throughout 
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is of Siemens cast steel, The buffer-plates are made 





THE ITALIAN ARMOURCLAD 


ANSALDO AND CO., ENGINEERS, 
(For Description, see Page 342.) 











“Sici Lia.” 


SAMPIERDARENA, GENOA, 




























































} 
Figs. \*, | 2Fig 
lititaaedl | 9| & 
ret tH Fem lest, 
vhs AOE ie \IES 
TABS: 9 VSS NAN 
| ay o - VAN 
Oe I oe he oA 
; Pye: 3 WAN 
we “RI [So EWN 
O48! ': JE RN 
7 . e-! ad NAN 
1g Hole * Fe Es WA 
102-9 ke O/ ET WN 
—@ 1S «Y 
» ch Z 
LUG) Y t 2 
cid 4 










extra deep to prevent the crane sinking or overturning 
should the wheels leave the rails, and extension beams 


| are provided for use when lifting heavy loads on a bad 


road, The weight of the crane in working order is 
about 60 tons. The builders, Messrs. Marshall, 
Fleming, and Jack, of Motherwell, make a speciality 
of these cranes, and have supplied them to many of 
the leading steelmakers. 





Coat IN THE East Miptanps.—The East Midland 
coalfield is likely to prove the largest and most produc- 
tive in the country. Professor Hull estimates that the 
Nottinghamshire, ater "orn and Yorkshire coalfield 
is the largest in Great Britain, covering as it does 900 
square miles, and containing, as estimated, an aggregate 
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of 13,747,000,000 tons of coal. Northumberland and 
Durham have been hitherto supposed to be the head- 
quarters of coal ; but Professor Hull stoutly contests this 
notion. The Northumberland and Durham coalfield 
covers, he states, a visible area of only 460 square miles, 
a concealed area of 225 square miles, and a supposed area 
of 111 square miles under the North Sea. Out of this 
area Professor Hull estimates that 7,452,000,000 tons of 
coal can be raised ; but, after all, 7,452,000,000 tons are 
a long way behind 13,747,000,000 tons. It is clear from 
this that the western half of the East Midlands is likely 
some day to be an important industrial portion of the 
country, In fact, it is already developing into it. As 
regards the eastern half of the East Midlands—Norfolk, 
Suffolk, Cambridgeshire, &c.—there is a eal of talk 
in it about coal, but hitherto none has n brought to 
the surface. 
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LOCOMOTIVE STEAM CRANE FOR STEEL WORKS. 


CONSTRUCTED BY MESSRS. MARSHALL, FLEMING, 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 27. 

THE week has been exceptionally quiet in iron and 
steel. Less business than usual has been done. A 
heavy demand is liable to break out at any time, 
Consumption continues at maximum point. Furnace 
production continues to decline, but quotations are 
unchanged. Foundries and mills are having some more 
business, by way of preparation for spring. There is 
a heavy demand for castings and for material used in 
machine shops. Railroad shops are also doing more 
work, Makers of agricultural implements report a 
better prospect. The drawback all along has been the 
uncertainties of the financial situation ; speculation is 
dead. Railroad companies, while hauling more freight, 
are waiting to see if the improvement is permanent. 
There are more inquiries for plate and structural 
material than for some weeks, but the general 
demand lags a little below what was expected by 
this time. Cast iron for all purposes, and cast steel 
for most purposes, are in better request this month. 
Steel rail mills are working far below their maximum 
capacity, and there is no immediate prospect for 
much improvement. Trade papers record an unusual 
amount of projected work, fromrailroad building down. 
All that seems to be needed is easier money markets, 
The improvement, however, must be gradual, unless 
our railroad corporations can anticipate their earnings 
by borrowing money to prosecute projected improve- 
ments, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was only a 
moderate attendance on ’Change here, but the market was 
cheerful in tone, and a fair amount of business was 
transacted. Buyers were more anxious than sellers to 
enter into contracte, especially for forward delivery, but 
they experienced some ifficulty in buying ahead, owing 
to the general favourab!e opinion taken with regard to 
prospects for the fature. Sales took place at 38s. 6d. for 
prompt delivery of No. 3 g.m.b. Cleveland pig iron, and 
that price was generally named, though there were 
buyers who reported that they were able to purchase at 
38s, 44d. For delivery of No. 3 to the end of June 
38s. 9d. was freely offered, but few sellers would listen to 
such a price, Other qualities were steady, and the 
commoner kinds were very firm, particularly foundry 
No. 4. No, 1 was 39s, 6d.; No, 4 foundry 37s. 6d.; grey 


(For Description, see opposite Page.) 
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forge, 37s.; and white, 36s. 6d.—all for early delivery. 
Middlesbrough warrants were — throughout the day at 
38s, 5d. cash buyers. East coast hematite pig iron was 
steady, and thedemand was reported fairly good. For 
early delivery of Nos. 1, 2, and 3 a few lots were said to 
have changed hands at 46s. 6d., but sellers, as a rule, held 
out for 47s. Spanish ore was firm, and there were com- 
plaints that steamers were detained at ports in Spain 
owing to the irregular working of mines. Rubio was 
fully 12s. 9d. ex-ship Tees. To-day affairs were very little 
changed. Prices for makers’ iron were unaltered. Mid- 
dlesbrough warrants closed 38s. 6d. cash buyers. 


Manufactured Iron and Steel.—Very little new can be 
said with regard to the manufactured iron and steel 
trades. Most works are very well occupied, but for some 
classes of material inquiries are hardly so numerous as 
they were a little while ago. Quotations, however, are 
fully maintained, and producers of all classes of material 
speak most hopefully of the future. Common iron bars 
are 51.; best bars, 5/. 10s. ; iron ship-plates, 5/.; iron ship- 
angles, 4/. 15s.; steel ship-plates, 5/. 2s. 6d.; and steel 
ship-angles, 4/. 17s..6d.—all less the customary 24 per cent. 
discount for cash. Heavy sections of steel rails are firm 
at 41, 15s. net at works, 


The Coal and Coke Trade.—Coal, on the whole, is rather 
weak, and the demand is languid. Prices are not much 
altered, but to some extent they are nominal. At New- 
castle best Northumbrian steam coal is quoted 7s. 9d. 
f.o.b. for prompt delivery, and steam small 3s. 6d. Bunker 
coal is very quiet. There is no change in the gas coal 
trade, but the consumption is not so great as ib was a 
little while ago. Some heavy contracts, however, are 
pending. In manufacturing coal there is no new feature. 
Coke is steady and firm, though consumers are not buying 
very freely just now, as they have contracts running. 
For good blast-furnace qualities, however, delivered here, 
133. to 14s. per ton is quoted, and business has been 
transacted at 13s. 9d. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Hull Coal Trade.—The amount of coal forwarded 
from the Yorkshire collieries to Hull last month was 
153,392 tons, an increase of 9872 tons over the quantity 
sent to the great Yorkshire port in February last year. 
Coastwise exports showed an increase of 547 tons, and 
exports to foreign countries were 40,117 tons, against 32,199 
tons in February, 1895. Seventy per cent. of the coast- 
wise trade was done with London. The quantity of coal 
taken to Hull in the past two months together was 
304,336 tons, against 286,096 tons during the correspond- 

ing period of last year, an increase of 18,240 tons. Dorin 








the two months 96,569 tons were exported, compa 
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with 85,972 tons in January and February, 1895. Denaby 
Main heads the list of collieries with 44,520 tons sent to 
Hull since the year opened, which is 5896 tons in excess of 
the tonnage forwarded in the corresponding period of last 
year. The 10 principal South Yorkshire collieries sent 
78,192 tons, against 54,648 tons in February, 1895. This 
shows an increase of 23,444 tons, or 42 per cent. The 10 
leading West Yorkshire collieries forwarded 27,216 tons 
last month, as compared with 34,416 tons in February 
last, a decrease of 20 per cent. 


Iron and Steel.—There is a fairly good inquiry for iron, 
und the price none up. Engineering firms are generally 
actively employed, and there is a full demand for elec- 
trical and hydraulic engineering work. The season for 
agricultural and horticultural implements is opening well, 
but builders of railway locomotives complain of slackness. 
The Bessemer steel industry is well omenenes chiefly 
upon axles, &c. The heavy trades in the Sheffield dis- 
trict are making satisfactory progress. Among the marine 
engineering work recently turned out are some powerful 
rams for Government cruisers. The file trade is active, 
and it is only by a free use of machinery that Sheffield 
firms are able to keep pace with the heavy demand. Col- 
liery stores move off freely. There is a good all-round 
inquiry for steel castings, and special tool steels find 
ready outlets both at home and abroad. Steel for use in 
textile machinery is also in good request. Rock borin 
and mining implements generally are going well, an 
special types of marine boilers. 


Depression in the Coal Trade.—The depressed condition 
of the Yorkshire coal trade is giving rise to much s 
tion in business circles. The principal cause of the trouble 
is the large output. Mr. Emerson Bainbridge, M.P., who 
controls an output of 5,000,000 tons annually, states that 
in Yorkshire three collieries are losing money to one that 
is making a profit. The coalowners—or, to speak more 
correctly, an influential section of that body—are looking 
to August next with eager expectation. They look —— 
the 30 per cent. advance on the 1888 rates, which their 
workmen are receiving, as a great burden, On the other 
hand, the miners are putting by ev shilling that they 
possess, in order that they may be able to face their em- 
ployers as strongly as possible when the testing time 
arrives. Commercial men are inclined, however, to mini- 
mise the crisis, or to place it next spring instead of next 
August. Trade in this district is on the mend, and large 
employers of labour, who are interested in both the coal 
oa iron trades, would prefer to work at small profits 
rather than to jeopardise the trade situation. Quotations 
are as follow: Barnsley house coal, 7s. 6d. to 8s. per ton 
at the pits; hards, 63. 6d. to 7s.; gas coal, 6s. to 7s. ; 
manufacturers’ sorte, 4s. 6d. to 6s, ; smudge, 1s. upwards, 


Technical Instruction in the West Riding.—At a meet- 
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ing of the West Riding County Council, held at Wake- 
held on Wednesday, the technical instruction committee 
submitted a statement which showed the provisional allo- 
cation of their funds for 1896-97. The gross estimate is 
$4,478/., and among the items are grants proposed to be 
made to the Sheffield, Bradford, and Huddersfield Tech- 
nical Schools. The estimate for the current school year 
was 33,0241. The grants to day classes, evening and con- 
tinuation schools, and to the Yorkshire College, amount 
to 13,0007. The grant for lectures on coal-mining is 10111. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has been somewhat de- 
pressed ; the best descriptions have, however, supported 
@ quotation of from 10a. 3d. to 10s. 6d. per ton, while 
there has been an average demand for secondary qualities 
at 9s. 6d. to 10s. per ton. The house coal trade has been 
dull in consequence of the advance of the season; No. 3 
Rhondda large has made 93. 6d. to 9a. 9d. per ton. 
Patent fuel has been in somewhat increased request. The 
demand for coke has also been well maintained ; foundry 
qualities have made 15s. 6d. to 16s. 6d. per ton, while 
furnace ditto have brought 13s. 6d. to 14s. 9d. per ton. 
As regards the manufactured iron and steel trades, there 
has been a moderate demand for steel bars at previous 
rates. There have been also numerous inquiries for steel 
rails, 


Barry Railway.—Mr. J. Wolfe Barry, C.E., and Mr. 
J. Bell, C.E., the engineers to the Barry Railway Com- 
pany, have prepared estimates of the capital expenditure 
which will be incurred in the event of the company’s 
Bill now pending in Parliament becoming law. The 
total cost of the three railways proposed in the Bill is 
set down at 275,353. The estimates show that Railway 
No. 1 in the Bill, which will run from the company’s main 
line toa junction with the Rhymney Railway Company’s 
Walnut Tree branch, will cost 200,324/. This line will be 
6 miles 7 furlongs in length, and will be constructed as a 
single line, with tunnel, viaduct, and land sufficient for a 
double line. The tunnel and viaduct will, together, cost 
88,4507. Railway No. 2 (2 miles 1 furlong in length) will 
run from the intended railway above described, and will 
terminate by a junction with the Rhymney Railway 
Company’s Aber branch. The cost of this line is esti- 
mated at 40,357/. Railway No. 3 is a short line (3 fur 
longs in length), which is intended to carry the railway 
= Barry Island, authorised in 1894, down to the fore- 
shore, 


Bristol Docks.—On Tuesday the Bristol Town Council 
authorised an expenditure of 93,000/. upon the deepening 
and widening of the approach to the city docks. The 
echeme has long been under consideration, but it has 
been deferred owing to a desire expressed in some 
quarters for a dockisation of the Avon. The whole 
matter was last year referred to Mr. Wolfe Barry, who 
reported in favour of plans prepared by the Bristol docks 
engineer for river improvements, with slight extensions, 
and his report has now been adopted. Dockisation is 
accordingly practically shelved, for the present, at any 
rate. 


Barry and Pontypridd.—The Board of Trade inspection 
of the Barry Company’s main line between Barry and 
Pontypridd took place on Tuesday, and it is expected 
that the line will be opened for passenger traffic on Mon- 
day. There will be stations at Wenvoe, Craigan, Efaili- 
raf, and Havod, the Barry Company making use of the 
Taff Vale station at the latter place. 


The Electric Light in the West.—The annual meeting of 
the Bath Electric Lighting Company, Limited, was held 
on Saturday. The directors’ report stated that the in- 
crease in the business of the company during the past 
year had been substantial and gratifying. The net profit 
for the year was 1131/. With reference to an application 
of the urban authority for a provisional order to supply 
electricity and to acquire the company’s works, the report 
recorded with satisfaction that the company and the 
authority had agreed upon a value named by the Board 
of Trade. A proposal by Mr. Ruddock that a dividend 
of 3 per cent. should be declared was lost. 


South Wales Coal and Iron. — During the first two 
months of this year the shipments of coal from Cardiff 
amounted to 2,338,878 tons; from Newport, to 630,421 
tons; from Swansea, to 281,581 tons; and from Llanelly, 
to 40,088 tons; making an aggregate of 3,290,968 tons. 
The shipments of iron and steel from Cardiff in the firs 
two months of this year were 11,581 tons ; from Newport, 
2507 tons; from Swansea, 2645 tons; and from Llanelly, 
470 tons ; making an aggregate 17,203 tons. The ship- 
ments of coke from Cardiff were 14,240 tons; from New- 
port, 1188 tons; and from Swansea, 4600 tons; making 
an aggregate of 20,028 tons. The shipments of patent 
fuel from Cardiff were 25,324 tons; from Newport, 9338 
tons; and from Swansea, 39,407 tons; making an aggre- 
gate of 94,069 tons. The shipmerts of coal from the 
Welsh ports in February were 1,519,345 tons, showing 
an increase of 234,017 tons as compared with February, 
1895. The shipments of iron and steel were 7811 tons ; of 
coke, 7206 tons; and of patent fuel, 38,607 tons. 





Roya AGRICULTURAL SocreTy OF ENGLAND.—We are 
requested to remind intending exhibitors at the ‘‘ Royal” 
Show, to be held at Leicester from the 20th to the 26th 
of June next, that applications for space in the implement 
department at that meeting must be made by Wednesday, 
April 1, 1896. Entries for the various departments of 
live stock, poultry. produce, &o., must be made by 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was not just so busy last Thursday forenoon as it was 
earlier in the week; still there was a fair turnover. 
amounting to about 20,000 tons. Prices were -firm, ad- 
vancing 1d. to 24. par ton all round. In sympathy with 
the easier tone on the stock markets for Scotch rails on 
fears of trouble in the coal trade, the market gave way 
3d. to 1d. per ton in the afternoon, when close upon 
30,000 tons of all kinds of iron were dealt in, in- 
cluding 7000 or 8000 tons of Middlesbrough hematite iron. 
The settlement prices at the close were: Scotch iron, 
478. i. per ton ; Cleveland, 38s. 9d. ; Cumberland and 
Middlesbrough hematite iron, 493. 44d. and 46s. 6d. per 
ton respectively. On Friday forenoon the market was 
active, and 20,000 tons of pig iron were dealt in ; but the 
tendency was just a shade easier. Scotch warrants were 
at one time 1d. per ton down at 47s. 64d., but they 
recovered before the close. About 20,000 tons of iron 
changed hands. In the afternoon the market was dull, 
and prices fell back 4d. to 2d. per ton from the 
morning. Some 25,000 tons were dealt in. At 
the close the settlement prices were, respectively, 
47s. 6d., 38s. 74d., 498., and 46s. 44d. per ton. 
Business was quiet on Monday forenoon, when some 
25,000 tons of iron of all kinds were sold. Despite the 
excellent nature of the Board of Trade returns for the 
past month, prices were easier. The market was active 
and irregular in the afternoon. For a time prices were 
very flat, but they hardened up at the close in sympathy 
with certain movements on the Stock Exchange, and the 
close was only 4d. or 1d. under the finish of the forenoon 
market. There were sales to the extent of about 30,000 
tons. At the close the following were the settlement 
prices: 47s. 6d., 38s, 6d., 48s. 104d., and 46s. 14d, 
per ton respectively. Business was again quiet on 
Tuesday forenoon, and the tone was flat. About 
25,000 tons of iron changed hands, and prices all 
round fell 1d. to 14d. per ton. A fair amount of busi- 
ness—about 20,000 tons—was done in the afternoon, and 
the tone of the market was firmer on some ‘‘ bear” cover- 
ing. Scotch and hematite irons both improved in price 
somewhat, and the respective settlement prices at the close 
were 47s. 44d., 38s. 6d., 48s. 104d., and 46s. 14d. per ton. 
Business was quiet this forenoon, about 20,000 tons changing 
hands at firm prices, 4d. to 2d. per tonup. The afterneon 
market was also quiet, prices being easier and the sales 
being 15,000 tons. The settlement prices were 47s. 44d., 
38s. 6d., 483. 104d., and 46s. 3d. per ton respectively. 
The following are some of the current quotations for No. 1 
special brands of makers’ iron : Clyde, 50s. 6d. per ton ; 
Gartsherrie, Summerlee, and Calder, 5ls.; Coltness, 
53s. 6d.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 50s. 6d. ; Shotts (shipped 
at Leith), 52s. 6d, per ton. During the past week an 
additional blast-furnace was blown in at Carron Iron 
Works, so that there are now 80 furnaces in actual 
operation in Scotland, as compared with 74 at this 
time last year. The shipments of pig iron from all 
Scotch ports last week amounted to 6517 tons, against 
7259 tons in the corresponding week of last year. They 
included 138 tons for the United States, 110 tons for 
South America, 305 tons for Australia, 550 tons 
for Italy, 575 tons for Germany, 670 tons for Holland, 
smaller quantities for other countries, and 3440 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 352,632 tons yesterday 
afternoon, as compared with 350,530 tons yesterday week, 
thus showing an increase for the past week amounting to 
2102 tons. 


Finished Iron and Steel Trades.—Some makers of 
malleable iron are said to be complaining of a dearth of 
specifications, but all round there is a very fair volume 
of business doing, and it is expanding, with the result 
that the future is generally regarded with cheerfulness, 
The steel trade is very busy, and there is some prospect 
of a further advance in prices being asked by and by, more 
especially as the workmen are asking an advance of 
wages which they did not press several months since when 
they put it forward. These seems to be some probability 
that at least a portion of the advance asked will be agreed 
to by the Arbitration Board. 


Sulphate of Ammonia.—The demand for this commodity 
has been excedingly dull during the past week. Yester- 
day the price was nominally 8/. 6s. 3d. to 8/. 7s. 6d. per 
ton. Up to last Thursday the Scotch shipments from 
Scotland for the year had reached 22,325 tons, as com- 
pared with 20,277 tons in the corresponding period of last 
year. Prices to-day reached 8/. 10s. per ton. 


Glasgow Copper Market.—Last Thursday forenoon the 
sales of copper amounted to 100 tons, without any change 
of prices. No business was done in the afternoon, when 
the quotations were ls. 3d. per ton easier. On Friday 
forenoon some 200 tons were dealt in, and prices declined 
10s. per ton. A similar amount changed hands in the 
afternoon, and there was a further drop of 53. per 
ton. Monday’s sales amounted to 150 tons. The price 
rose 5s, per ton in the forenoon, and in the afternoon that 
advance was lost. The total sales yesterday reached 200 
tons. Inthe forenoon there was a drop of 5s. per ton, 
and in the afternoon prices rallied 2s. 6d. per ton. The 
market was firmer to-day, and prices advanced. Fairly 
good sales were made. 





Tur Panama CaNnAL.—The new Panama Canal Com- 
pany is doing practical work on the canal. The number 
of labourers employed at the different sections last month, 
including Panama, Colon, and La Boca, was 4362. The 


MISCELLANEA. 

PRACTICALLY all the new goods wagons ordered for the 
German lines are of 15 tons capacity, the 10-ton type 
having been abandoned, as far as new work is concerned, 
in 1885. 


A Bill for the introduction of the metric system of 
weights and measures is at present before the Danish 
Parliament. The committee elected to discuss the matter 
has almost a in favour of the Bill, 
and several commercial bodies have also petitioned Parlia- 
ment to pass it. 


It is under contemplation to extend the Elsinore Iron 
Ship Building Company ; it is proposed to take over the 
wood ship building yard in Elsinore, the patent slip, and 
to build a new dock of important dimensions. The 
Corporation of Elsinore has offered to transfer a valuable 
site of land to the company free of charge, and to let it 
another on very moderate terms. 


The traffic receipts for the week ending March 1 on 
33 of the principal lines of the United Kingdom amounted 
to 1,421,603/., which was earned on 18,863 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,330,781/., with 18,728 miles open. There 
was thus an increase of 90,822/. in the receipts, and an 
increase of 134} in the mileage. 


The results of some experiments made by Mr. Th. 
Stort on the loss of light due to the use of frosted globes 
for arc lamps show the absorption to be remarkably 
small, the greatest loss recorded being only 11 per cent. 
The lamps in question were of the 10-ampere type, and 
had positive carbons 17 millimetres in diameter, and 
negative carbons 12 millimetres in diameter. 


The Danish State railways, whose steam ferry arrange- 
ments are generally admitted to be exceptionally good, 
have been consulted as to the feasibility of bringing about 
a steam ferry connection acroes the Bebring Straits. This 
plan opens the vista of a journey from almost any part of 
the European continent by rail, and in the same carriage, 
through Siberia to New York. 


The sixth general meeting of the Institution of Civil 
Engineers’ Glasgow Association of Students, was held in 
the Institution Rooms, 207, Bath-street, on Monday 
evening last, Mr. William Crouch, M. Inst. C.E., Presi- 
dent, inthechair. Mr. James Andrew, Stud. Inst. C.E., 
read a paper on the Dalmuir extension of the Yoker and 
Clydebank Railway. 


The China order for wheels, axles, and springs, as 
referred to in our last, we are able to state is all placed 
in Kngland, after due competition with French, German, 
and Belgian makers. Tenders were telegraphed to 
Tientsin on the 10th inst., at 6 p.m., and acceptance was 
received at 11.26 the next morning in London. Quick 
work for any country, particularly for China. 


In connection with the Indian Section of the Society of 
Arts a meeting is to be held at the Imperial Institute 
next Thursday evening, the 19th inst., when a paper on 
‘*The Great Landslip at Gohna in Gurhwal” will be con- 
tributed by Mr. J. H. Glass, C.I.E. The chair will be 
taken at half-past eight o’clock by Sir Charles H. T. 
Crosthwaite, K.C.S.I,, Member of the Council of India. 


In ENGINEERING, vol. lix., pages 361 and 429, we gave 
a description, from a technical point of view, of the 
making of a bicycle, describing at length the various 
processes, and in particular the ingenious helical tubing 
introduced by the Premier Company. Non - technical 
readers will find an excellent popular account of the 
same class of work in the description of the Coventry 
Machinists’ Company’s factory published in the issue of 
Commerce for February 26 last. 


Glass bricks for all sorts of building purposes are now 
being manufactured by some Silesian glass works, and 
several distinct advantages are claimed for them. The 
bricks are made in various shapes, are transparent, £0 
that they transmit light very freely, without it being 
possible, however, to see distinctly through them ; they 
are very strong, and comparatively cheap, and lend them- 
selves very well to the various building operations. They 
are specially suitable where universal light is wanted, in 
factories, conservatories, courtyards, arches, &c. 


A French syndicate has secured a concession for the 
building of several electric railways in the neighbourhood 
of Copenhagen, and one of them, the Amok line, through 
Sundby vid Kastrup to Drigor, will be commenced next 
month. The central station will probably be at Kastrup, 
and the cost will be some 85,0001. The Viirlése line, 
which, according to the original plan, was to have stood 
over for some time, will also be promptly taken in hand ; 
the cost of this is estimated at 75,000/. This line may be 
extended to Slangerup. It is also under contemplation to 
build an electric railway along the boulevards, in connec- 
tion with the Amok line. 


Under the title of ** Future Trade in the Far East,” 
Messrs. Whittaker have in the press for production early 
in the current month a useful contribution to the litera- 
ture of the Far East. The work, which is by C. C. Wake- 
field, F.R.G.S., a member of the London Chamber of 
Commerce, who has had special opportunities for obtain- 
ing information from personal observation in the countries 
covered, will deal solely with commercial matters, is fully 
illustrated, and will contain a new and important map 
showing the latest developments in the trade routes— 
particular attention being given to the Trans-Siberian 
Railway now in progress. 

The order for the fresh-water distilling plant for the six 
30-knot torpedo-boat destroyers at Messrs. Palmer's, 
Jarrow, has been placed with Messrs. John Kirkaldy, 
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instructions from the British Admiralty to supply and 
have completed class ‘‘E” evaporators and fresh-water 
distillers complete with pumping engines for the follow- 
ing ships of the Royal Navy: Sultan, Hannibal, Jupiter, 
Illustrious, Minerva, Gladiator, Andromeda, Recruit, 
Vulture, Foam, Desperate, Mallard, and Fame; also for 
14 first-class torpedo-boats and six first-class torpedo- 
boat destroyers. 


The Railroad Gazette gives an interesting account of 
a very large drawbridge, intended to accommodate four 
tracks, recently constructed over the Harlem River by 
the New York Central Railroad. The bridge is of the 
central pier type, and provides two openings of about 
170 ft. each. he swing truss measures 400 ft. in length 
over all, and is 64 ft. deep over the central pier. Its total 
width is 58 ft. 6 in. between the centres of the outer 
trusses. The bridge is constructed on the three-girder 
principle, by the adoption of which the weight of the 
cross-girders is materially reduced. The structure has a 
solid floor, so that the weight of the moving span is very 
large, being as much as 2500 tons. The structure is pin- 
connected, the largest pins used being 12in. in diameter. 
The rollers on which the truss swings are of cast steel, 
and are arranged to run on two roller paths, one being 
46 ft. in diameter, and the other 54 ft. They number 72 
in all. The inner set are each 203 in. in diameter and the 
outer 24 in., the faces in each case being 104 in. wide. 
Steam power is used for operating the bridge, which can 
be opened or shut in 14 minutes or less. 


For some time past the question of taking some step 
with the view of arresting the continued decrease in the 
second-class traffic, which for some years has been a pro- 
minent feature in railway accounts, has been engaging the 
careful attention of the principal railway companies, and 
we are authorised to state that the directors of the Great 
Western and London and South-Western Railway Com- 
panies have just decided to reduce the second-class fares 
generally over their respective systems to a sum equivalent 
to about 14d. per mile, in the hope that this substantial 
reduction may induce many who would otherwise travel 
third-class to avail themselves of the second-class carriages. 
We are also informed that with a view to securing as far 
as practicable uniformity in the mode of calculating the 
first-class fares, the directors of the above companies have 
now determined to reduce the first-class fares to about 2d. 
per mile in all cases in which they are ab present in excess 
of that amount, The exact date on which these altera- 
tions are to take effect has not yet been fins lly decided, as 
it will take some time to arrange the necessary details 
for giving effect to such important changes over the ex- 
tensive systems of the two companies referred to. 


Some very interesting experiments on the ‘‘ jump” 
of a rifle when fired, have recently been made by 
Dr. A. C. Crehore and Dr. G. Owen Squier, first lieu- 
tenant, United States Artillery. A screen of black card- 
board was fastened to the barrel of the gun, and 
through this screen a series of holes was punched. 
Sunlight was reflected from a mirror through these 
holes into a camera. The screen moving with the gun, 
when fired, its motion was shown by the light passing 
through the holes on to a sensitive plate, and tracing 
curves there. An examination of these curves after de- 
velopment showed that for a short period the motion of 
the gun on recoil was directly to the rear. It then com- 
menced to rise bodily and at the same time incline slightly 
upwards, afterwards descending again in an irregular 
manner, these irregularities varying with the person hold- 
ing the gun. The earlier portions of the curve were, how- 
ever, independent of the rifleman. By placing a second 
screen behind the first, and connecting with a wire to the 
muzzle of the gun, matters were so arranged that this 
second screen covered one of the holes on the first screen 
as the bullet left the muzzle. It was thus found that 
with the Springfield rifle. very little motion occurred 
before the projectile left the gun, and such as did cccur 
was directly to the rear, so that in this case the flight of 
the projectile is unaffected by jump, a result which is said 
to be confirmed by experience. 


A new central station has now become necessary in the 
western district of Copenhagen, owing to the continuously 
increasing demand forelectriclight. The present municipal 
central electric station began operations in March, 1892, 
with a consumption representing 800 incandescent lamps 
of 16 candle-power. is number had at the end of the 
year risen to 14,800 lamps, and at the end of 1893 to about 
20,000 lamps, the number at the end of 1894 being some 
26,000 lamps. In the beginning of 1895 an extension was 
considered necessary and was also decided upon. This 
extension will be completed in the course of the present 
year, and will bring the capacity of the central station up 
to some 33,000 lamps simultaneously burning, without 
any reserve engine, and with the largest engine as reserve 
to about 21,000lamps. At the end of 1895 the number of 
16 candle-power incandescent lamps had, however, reached 
a total of 33,400 lamps, and is calculated to rise to 38,000 
before the end of the present year. The receipts have 
during the same period risen from 116,800 kr. (6500/.) to 
346,000 kr. (about 19,200/.), and the working expenses 
from 64,400 kr. (3600/.) to 125,000 kr. (7000/.). To these 
sums must be added 4 per cent. interest on the capital. 
which is 2,500,000 kr. (or 139,000/.), the balance having 
been added to a renovation fund, which, however, has 
been applied to extensions of cables, &c. Thenew station 
will be located in a different part of the town, and it is 

roposed to build the station with an accumulator battery. 

he new station will be sufficiently commodious for 
boilers and engines for 15,000 simultaneously burning in- 
candescent lamps. 


A statement from the Board of Trade showing the 
production and consumption of coal and the number of 
persons employed in coal production in the principal 


countries of the world in each year from 1883 to 1894, so 
far as the particulars can be stated, has just been issued 
as a Parliamentary paper. For the first time the Board 
of Trade have been able to give statistics of coal produc- 
tion in the British colonies and in British East India, 
and of the consumption of British coal in other countries. 
A general warning is given, that throughout the figures 
given are sometimes only estimated, but they may be 
taken as substantially accurate. In 1894 the United 
Kingdom produced 188,277,000 tons, Germany, 76,741,000 
tons, France 26,964,000 tons, Belgium 20,534,000 tons 
Austria 9,573,000 tons, Japan (1893) 3,371,000 tons, an 

the United States 152,448,000 tons. Of the British 
possessions, Canada produces between three and four 
million tons, and in addition imports about half her total 
——— principally from the United States. New 
South Wales produces about 34 million tons, but, unlike 
Canada, her output has been of late years practically 
stationary. New Zealand yields over 500,000 tons per 
annum, but shows little or no increase. Natal’s output 
rose from 26,000 tons in 1889 to 141,000 tons in 1894. 
Similarly in British India the production has steadily 
risen from 1,316,000 tons in 1883 to 2,821,000 tons in 1894. 
The countries which import coal in excess of the amount 
they export are Russia, Sweden, France, Spain, Italy, 
and Austria-Hungary ; and of British possessions, Canada, 
Victoria, Queensland, Tasmania, New Zealand, the Cape, 
and British India, together with all the minor colonies, 
with thesole exception of Labuan (Borneo). Inthe United 
Kingdom, Germany, Belgium, and the United States most, 
if not the whole, of the coal consumed is of native pro- 
duction. Of Russia’s consumption 79 per cent. is her 
own coal, 17 per cent. is British coal, and 4 per cent. 
comes from other countries. In Sweden 88 per cent. of 
the coal consumed is British, in France 12 per cent., in 
Spain 50 per cent., in Austria-Hungary less than 1 per 
cent., and in Italy nearly the whole is of British origin. 
The number of persons employed in coal production in 
various countries in 1894 was as follows: United King- 
dom, 665,747; Germany, 299,627; Belgium, 117,103; 
France, 131.557 ; Japan (1893), 30,345 ; the United States 
(1893), 363,309; British India, 43,197; Canada, 9654; 
New South Wales, 9131; New Zealand, 1899; and the 
Cape, 1601. 





LAUNCHES AND TRIAL TRIPS. 

THE ss. Fau-Sang, which has been constructed by 
Messrs. Wigham Richardson and Co. for the Indo-China 
Steam Navigation Company, Limited, of London, went 
for a very successful trial trip off the mouth of the Tyne 
on February 25. The steamer is built of steel. She is 
290 ft. in length by 40 ft. beam by 25 ft, depth, and is 
rigged as a two-masted schooner. The engines and boilers 
have also been constructed by Messrs. Wigham Richard- 
son and Co, and propelled the vessel on trial ab a mean 
speed of 114 knots. 





The steamship Treasury, built by Palmer’s Shipbuilding 
and Iron Company, Limited, to the order of Messrs, 
William Thomas and Co., Liverpool, was taken to sea on 
February 28 for her official steam trials. Her dimensions 
are as follows: Length between perpendiculars, 325 ft. ; 
beam 43 ft.; depth moulded, 21 ft. 6 in. The hull is 
built on the web frame principle, with cellular double 
bottom throughout, except in the engine and boiler space. 
The engines and boilers are also built by the Palmer 
Company, having cylinders 224 in., 364 in., and 61 in. in 
diameter by 42 in. stroke, and two boilers 144 ft. by 10 ft., 
working at a pressure of 160]b. During the trial the 
engines worked in a highly satisfactory manner, and a 
mean speed of 10.65 knots was attained on the measured 
mile. The vessel is designed to carry 4400 tons dead- 
weight cargo on a draught not exceeding 20 ft. 





Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
launched on February 28 a steel screw steamer named 
Polycarp, built to the order of Messrs. Alfred Booth and 
Co., Liverpool. The vessel (sister ship to the s.s, Dominic 
and s.s. Dunstan, constructed by the builders for the same 
owners) is 322 ft. by 42 ft. by 28 ft., and will carry about 
4600 tons deadweight. The triple-expansion engines, 
developing about 1700 horse-power, will be supplied by 
the buildera. 

The s.s. Bellailsa, 3800 tons gross, built and engined 
by Messrs. David and William Henderson and Co., 
Partick, went down the Clyde on Saturday, February 29, 
and in the course of the day ran a series of trials on the 
measured mile, the mean speed attained being fully 124 
knote. On Monday, the 2nd inst., they launched a 
sister ship, the Bellasco, for the same owners. The 
vessels are each of the following dimensions: Length, 
350 ft.; breadth, 45 ft.; depth, 284 ft.; gross tonnage, 
about 3800 tons. The Bellasco has been built under the 
special survey of the British Corporation. The machinery 
has been constructed by the builders’ firm. It consists 
of a set of triple-expansion engines, with cylinders 24 in., 
40 in., and 66 in, in diameter respectively, by 48 in. stroke, 
and is suited for a working pressure of 165 lb. Steam is 
supplied by two — single-ended boilers, fitted with 
Howden’s system of forced draught. 


The s.s. Greylands, a fine steel screw steamer, built by 
Messrs. William Gray and Co., Limited, for Messrs. 
Robert Hardy and Co., of West Hartlepool, left that 
= on March 2 for her trial trip. The vessel has been 

uilt to Lloyd’s highest class, and is of the followin 
dimensions : Length over all], 324 ft.; breadth, 44 ft. ; an 
depth 23 ft. 3in. ; deadweight over 4100 tons on adraught 
of about 19ft. The engines are of the Central Marine 








Engine Works triple-expansion type, having cylinders 








23 in., 36 in., and 62 in. in diameter, with a piston atroke 
of 39 in., and are supplied with steam by two large 
boilers working at a pressure of 160 lb. per square inch. 





H.M.S. Doris, the second-class cruiser launched at 
Barrow on the 3rd inst., is similar to the Juno, launched 
some time ago by the Naval Construction and Arma- 
ments Company, Limited. She is 350 ft. long, 54 ft. 
beam, and at 20 ft. 6 in. draught displaces 5600 tons. She 
is constructed entirely of steel, with the exception of the 
stem, and she is sheathed with teak and coppered. Pro- 
tection is afforded by a strongly-built steel deck extend- 
ing the whole length of the vessel, her engines and boilers, 
magazines, &c., being further protected by an inclined 
Harvey-armoured breastwork. Bunker accommodation 
is provided for 1000 tons of coal, reserve coal being 
stowed in water-tight bunkers above the protective deck, 
and extending over the engine and boiler space. A 
Harvey-armoured conning tower is placed forward and a 
director tower aft. The propelling machinery of the 
Doris, which has been made by her builders, is designed 
to develop 9600 indicated horse-power and to give a 
speed of 19,5 knots. The vessel is also fitted with the 
usual auxiliary machinery for working feed and bilge 
pumps, turning and steering gear, fans, dynamos, dis- 
tilling plant, &c., and she is lighted throughout by 
electricity. Her armament will consist of five 6-in., six 
4.7-in., nine 12-pounder, and seven 3-pounder quickfiring 

uns, together with four .45-in. Maxim machine guns. 

he military tops to her two masts, which are of steel, 
will also be armed with machine guns, and there will be 
two submerged torpedo tubes forward and one above 
water aft. Accommodation for a complement of 450 
officers and men is provided. 





CaTALOGUES.— We have received from Messrs. Siemens 
and Halske, Berlin, a copy of an illustrated pamphlet 
describing the various kinds of transmission plant for 
mines, constructed by them, 





JORDAN’S TABULATED WEIGHTS OF IRON AND STEEL.— 
Under this title Messrs. FE. and F. N. Spon, of 125, Strand, 
London, have issued a set of tables compiled by Mr. Charles 
H. Jordan, M.I.N.A., Surveyor to Lloyd’s ister. The 
weights of iron and steel sections and areas of the same are 
given in the tables for all the scantlings usually adopted in 
shipbuilding and other work. Other tables show the de- 
cimal equivalents of the inch, foot, and also the metric 
equivalents. To facilitate reference the various sections 
have been printed on different coloured papers, a device 
which tends to save koth time and temper. The volume 
is of pocket-book form, uniform in general get up with 
the other well-known pocket-books issued by the same 
publishers, The printing, it is needless to say, is excellent, 
and the tables in general should prove of great value in 
the drawing-oflice. 





PROJECTED HARBOUR ON THE WkstT Coast or Jut- 
LAND.—An English syndicate is contemplating the con- 
struction of a harbour at Sandniishage, on the north-west 
coast of Jutland, between the Scaw and the Haustholm 
lighthouse. It is proposed to build a commodious har- 
bour, intended in the first place for the fishing industry, 
but also as a harbour of refuge, and there can hardly be 
any doubt that it in both respects will supply a distinct 
and long-felt want. The cost is calculated at some 
4,000,000 kr. (220,000/.), and the promoters are petitioning 
the Danish Government for a concession and for a gua- 
rantee of an annual minimum profit of 8000/., the latter 
to extend over a series of years. The promoters of the 
plan are then prepared to undertake all future repairs, 
&c. English engineers are to be employed, but Danish 
workmen. The harbour is to be built so as to be able to 
accommodate a good-sized vessel, and the depth at the 
entrance is to be 24 ft. The work will, it is stated, be 
commenced as soon as the arrangements with the Danish 
Government are completed, and the harbour is expected 
to be ready in some three or four years. 





THE INSTITUTION OF JUNIOR ENGINEERS. — On Satur- 
day, the 29th ult., the members of this Institution visited, 
by invitation of the directors, the National Skating 
Palace to inspect its engineering features, the party 
numbering over 150, They were shown over by Mr. A. 
H. Tyler, Mr. Cooper, and other gentlemen. At the 
conclusion of the visit Mr. H. B. Vorley, vice-chairman 
of the Institution, expressed the members’ acknowledg- 
ments for the special arrangements which had been made 
for their benefit on the occasion. The two main refrige- 
rating engines of this installation were supplied by Messrs. 
J. and E. Hall, and are each capable of making 25 tons of 
ice per 24 hours. The electric light engines, by Messrs. 
Crompton and Co., are of the inverted vertical compound 
type, and indicate 57 horse-power at 250 revolutions per 
minute. Three Davey-Paxman 40 nominal horse-power 
boilers of the locomotive type, supply steam. The water 
is obtained from a well 353 ft. deep, which was sunk by 
Messrs. Tilley and Sons. The steam from the main 
epgines is condensed in jet condensers, and that from 
the electric light engines by an evaporative condenser 
situated on the roof, the air pump being worked by an 
independent engine. The refrigerating engines, which 
are of the compound tandem variable expansion type, are 
worked upon Messrs. Hall’s carbonic acid system—cooling 
a solution of chloride of calcium by the evaporation of 
the liquefied gas. The brine is circulated by centrifugal 
pumps through the entire rink floor consisting of a series 
of shallow tanks, upon the upper surface of which the ice 
is formed. The actual skating area of the rink is 11,117 
equare feeb, 
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THE LONDON COUNTY COUNOIL 
AND CONTRAOTORS. 
Sir ArtHurR ARNOLD, in returning thanks on 
Tuesday last for his re-election as chairman of the 
London County Council, said : “‘I accept this chair 
again with the confidence of all the Council as my 
proudest possession, and with the hopeful aspiration 
that, being so endowed with the strength of those 
who represent the millions of the metropolis, I may 
be able usefully to contribute to the more settled 
establishment of the Council, in its central con- 
nection with the local government of London, as 
the first and the foremost and the most important 
of all the municipal institutions of the Empire.” 
These are very correct sentiments, but judging 
by the past history of the Council they will appear 
to the average Londoner somewhat over-sanguine. 
In order more effectually to carry them out, how- 
ever, we recommend Sir Arthur Arnold to turn his 
attention to the operation of the Works Depart- 
ment which the Council has established in order to 
do away with the necessity of employing contractors 
for executing the work over which it has juris- 
diction. Sir Arthur Arnold has access to the 
archives of the Council, but as all London rate- 
payers have not the same means of learning facts, 
we propose putting a few details on record. The 
incidents we quote form but a very small part of 
many that could be brought forward were the whole 
internal history of the Council laid bare, but they 
will serve to show the general tendency of muni- 
cipal bodies when run on a political basis. The 
Works Department, it may be stated, has done a 
good deal of work in the past, about a third of a 
million sterling having passed through its hands. 


6| How much of that large sum has been devoted to a 


useful purpose, that which follows will give our 
readers an opportunity of judging. 

We take first the very instructive report of the 
Fire Brigade Committee, which was on the agenda 
for the meeting of Tuesday last, and which con- 
tains an amount of plain speaking that should com- 
mand the thanks of London ratepayers. It would 
appear from this document that in June, 1893, 


9| the Fire Brigade Committee gave instructions that 


jobbing work at fire brigade stations should be 
carried out by the Works Department. The pro- 
cedure was for the architect to the Council to pre- 
pare an estimate before the work was undertaken, 
but the actual cost of the work seems generally to 
have largely exceeded the estimate. In 1894 the 
Fire Brigade Committee’s report drew attention to 








|this fact, but the Council as a body sanctioned 
the additional expenditure which had been incurred, 
it being thought ‘‘ that the next year’s figures would 
reveal a different result.” In 1895, Mr. Thomas 
Blashill, the architect to the Council, submitted 
alist of the work done in which the actual cost 
exceeded his estimates. It contained the figures 
relating to 24separate works. His revised estimate 
amounted to an aggregate of 1256/. 1s. 8d., but the 
actual cost of the work was 1825]. 18s. lld. There 
is, however, a schedule of prices now in force. 
This is similar to the London School Board schedule 
for similar work. The Table referred to shows that 
on the basis of this schedule the cost of the work 
should have been 1428/. 18s. 7d. This sum, though 
higher than the architect’s estimates, is considerably 
below the actual cost. 

From what has been said it is evident that either 
the architect’ underestimated the proper cost of the 
work to be done, or else the Works Department 
has been unduly extravagant ; and, moreover, if 
the architect’s figures were just, the schedule prices 
were too high. In commenting on the Table, Mr. 
Blashill said : ‘‘ It will be observed that there are a 
few works, my revised estimates for which, come out 
at a considerably less sum than the prices at which 
the works are valued under the schedule. This 
arises in the following way. In all these cases the 
estimates were made some long time before the 
schedule came into operation. My estimates were, 
therefore, based upon the prices at which small 
jobbing contractors in the neighbourhood of the 
stations would have done the respective works. 
Judging from considerable experience, some of 
which is recent, I have no reason to depart from 
the opinion I formed at the time the estimates were 
made, and I still think in general these works 
would have been done by such contractors at the 
figures of my revised estimates.” The conclusion 
to be drawn from all this is plain. On these 24 
comparatively unimportant jobs the ratepayers 
have to suffer a loss of 569/., in order that the 


-|London County Council may have the patronage 


attached to doing the work. 

We give the above details because they are the 
first instances quoted, but there are more striking 
cases. In the works above referred to we have not 
compared the architect’s original and revised esti- 
mates, but it may be added that the original esti- 
mates were 970l. for the whole. In the case of five 
other works referred to we find the architect’s 
original estimates to be 586l., the revised estimates 
to be 1033/. 12s. 5d., the actual cost 1522]. 2s. 8d., 
and the ‘‘ measured value under schedule agreed by 
architect and manager” 11811. 5s. 4d. The first 
thing that strikes one in looking at these figures is 
the enormous disparity between the architect’s 
original and revised estimates. When an explana- 
tion was called for, the reason assigned was that 
‘*the work executed differed entirely from that 
contemplated when the original estimate was pre- 
pared ;” in other words, it is to be presumed that 
often a great deal more was done by the Works 
Department than the architect considered necessary. 
A good deal of this work was in connection with 
drainage, and drains we know are often an un- 
certain quantity, but that would not apply to the 
first item. This was for the pointing, repairing, 
and construction of baths at the chief fire 
station, for which the architect originally set 
aside the sum of 273/., an amount which does not 
seem disproportionately small for the purpose. 
This, however, was raised to 419]. 17s. 6d. in the 
revised estimates, whilst the actual cost was 
6411. 03. 3d. When the work came to be measured, 
however, it was found that even on the liberal, if 
not extravagant, scale of the schedule, the sum that 
should properly have been spent was 4791. 17s. 1d. 
Again, we have another list of 17 repairs and altera- 
tions to fire stations during 1894, in which the 
architect’s original estimate was 25891. 4s. 6d., his 
revised estimate 3348]. 0s. 6d., and the actual cost 
51011. 15s. 6d. In this list the most important 
item consisted of ‘‘ alterations and painting’’ at the 
Bishopsgate station, and in fairness to the Works 
Department it should be stated that a mistake was 
made in the original estimate, owing partly to the 
illness of the architect’s assistant, and also to the 
demands of the City authorities in regard to sewers. 
Excluding the drainage, however, we find the 
revised estimate to be 883/. 1s. 6d., the measured 
value 9151. 9s. 3d., and the actual cost 1332/. 7s. 9d. 
On the whole, during the period 1893-95 we 
find that the cost of work done by the Works De- 
partment for the Fire Brigade alone, exceeded the 
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estimates by 34 to 43 per cent. on works from 20l. 


and upwards; whilst for smaller works, which in | 
the aggregate came to 65791. actual cost, the excess | 


was 19701. 

The Works Department has not been silent under 
these attacks on its operations, but relies chiefly on 
a report written by the Works Department manager. 
This report concludes that the fact of the measured 
value of the work being 20 much above the archi- 
tect’s estimates ‘‘shows in a very marked manner 
how unreliable the estimates are.” A very dif- 
ferent conclusion may be drawn. We cannot 
gather from the report exactly how far the work 
done may have been in accordance with what 
might have been considered necessary by the 
architect. If the Works Department confined 
itself to the programme of work set out in the 
original estimates, and if the cost of the work was 
not excessive, it is evident that the Architect's De- 
partment at the London County Council is in need 
of reorganisation. But the two assumptions we 
have made are very uncertain ones, or rather, if 
there is any degree of certainty about them, it is 
that they donot apply. For straightforward work, 
such as the greater part of that referred to appears 
to have been, a competent architect should be able 
to make a very much closer estimate than the 
Works Department claims to have been put for- 
ward. In fact, the burden of responsibility for 
undoubted bad work lies either with the Works 
Department or the Architect’s Department. There 
is every reason to suppose that the Architect’s 
Department has done its work well and faithfully, 


and is in charge of a competent professional gentle- | 


man. No better testimony to this, so far as the 
present discussion is concerned, could be desired 
than that previously to the Works Department 
taking over the work, Mr. Blashill’s estimates 
were borne out by the actual sums paid to con- 
tractors, and ‘‘that excesses practically date from 


the time when contractors ceased to be employed.” | 


Returning, however, to the report of the manager 
of the Works Department, we find the following 
comment, which is worthy of notice: ‘* The archi- 
tect, in commenting on these accounts, gives as his 
reason why his estimates are so much below the 
schedule value, that they were made up before the 
schedule came into operation and on the basis of 
prices at which small jobbing builders would have 
done the respective works.” ‘‘ This,’’ continues 
the manager of the Works Department, ‘‘is a very 
significant statement, and shows that these esti- 
mates, even after they have been carefully revised, 
and allowance made for all additional work beyond 
that provided for in the original estimate, are 17 
per cent. below the amount that would have been 
paid by the School Board for London to their con- 
tractors whose tenders they had accepted at the 
lowest competition prices.” 

We are not sure in which direction the signifi- 
cance of the ‘‘significant statement ” is supposed 
to exist. If it points to the conclusion that one 
very badly managed public department should not 
be taken as a standard for another, we are at one 
with the report. Certainly the past history of the 
London School Board contracts, if told, would 
reveal nothing that would exalt that department to 
a standard of perfection for other public bodies to 
follow. The Works Department report goes into 
detail in several cases in calling the architect’s 
figures in question. In one case work was measured 
up, ‘‘ not in conjunction with the architect,” and it 
was shown that the work actually done according to 
schedule rates was nearly double that of the esti- 
mate. In another instance it is stated a supple- 
mental order comprised work greater in value than 
the original order. Again, in other cases supple- 
mentary orders were given ; at another time 201. is 
provided in the specification for drainage, whilst the 
cost of labour alone was 60]. Other cases are 
given in which drainage plan: had to be altered in 
conformity with the demands of local authorities. 

A good deal of discussion turned upon the value 
of Duresco distempering work done at the Bishops- 
gate station. For this the architect thinks 4d. a 
yard is suflicient, whilst the Works Department 
wants to charge 1s. 2d. per yard. There is also 
disagreement between the architect and the Works 
Department manager as to what is to be considered 
new work and what repairs, the latter being on a 
higher scale of charge. The manager contends that 
new windows formed in new walls, new partitions, 
&c., should be classed as ‘‘ repairs.” The architect 


joins issue on this, and certainly appears to have 
right on his side. 





| It would be wearisome to go into more details in 
connection with this subject. Even taking the 
view most favourable to the Works Department, 
that based on ‘‘the measured value under 
schedule,” we find constantly a serious excess of 
expenditure over proper cost. That is enough 
|to condemn the system now being pursued, 
even if we leave out of sight the monstrous 
excess of actual cost over the estimates of 
the Council’s own architect. The Fire Brigade 
| expenses are those now brought forward, but 
|there is no reason to suppose other departments 

of the Council are not as badly treated by the 
| Works Department, or perhaps one should say 
by those who directed the policy of this depart- 

ment, and they are not necessarily the individuals 
|who act in the guise of foremen, overseers, or 
| managers in carrying out the work. We must 
‘never forget the political element in dealing with 
‘the London County Council. The painting of the 
| Thames bridges is a matter that is full of interest 
|for the London ratepayer. The work for Hammer- 
ismith Bridge cost an enormously larger amount 
‘than was estimated, and the same thing is true of 
| other work which the Council has done for iteelf. 

For instance, cottages estimated at 300/. or 4001. 
| have cost more than double that amount. A few 
| years’ experience has proved what every sensible 
| business man knew beforehand ; that a body like 
| the London County Council, governed by political 
| intrigue, cannot do its own work efficiently. The 
|old Board of Works was bad enough, but it never 
| perpetrated folly quite equal to this. 

The natural question will be, ‘‘ What is the 
reason of this wasteful expenditure?” and an 
answer is difficult to give in categorical terms, 
although it is not difficult for those who have 
been brought in contact with experiments of this 
nature to frame a suflicient general explanation. 
The Fire Brigade Committee asked Mr. Blashill for 
his ‘‘ opinion as to the reason of the disparity of 
| the revised estimates and the actual cost,” and the 
Council’s architect had the boldness and honesty 
to say what he believed to be true. ‘‘ I have reason 
to think,” he says, ‘‘that much more labour was 
expended on these works than was required for 
their proper execution.” The public will ask fora 
further reason. ‘‘ Why was the unnecessary labour 
employed?” An explanation is not far to seek. 
The London County Council has been run, as cannot 
be too often said, on political lines ; catching votes 
has been the chief aim of a certain section of wire- 
pullers, who, for a time, had matters pretty well in 
their own hands. The labour vote has been the 
one chiefly catered for, and working men were, 
before everything, to be made _ comfortable. 
The London County Council have been held up 
to our admiration as pattern employers. The repre- 
sentatives of labour were to fix their own rate of 
wages, their special rules were to be enforced, 
high pay, short hours, and, above all, easy work 
were to be the order of the day all along the line 
when once the Council had established so noble a 
precedent. Everything was to be done to make 
the Council a gigantic employer of labour. With 
such vast sums to spend in wages, what could stand 
against the party who advocated all these pleasant 
things ? 

Happily the glorious-hued bubble has burst pre- 
maturely ; thanks to the sturdy honesty of a few 
who have refused to throw overboard honesty so 
as to swim unincumbered with the stream. The 
Fire Brigade Committee ask now to be allowed to 
return to the despised contractor who manages to 
do work so much more reasonably than the favoured 
Works Department of the Council. But the Works 
Committee also has taken a fresh view of its posi- 
tion, and asks to be allowed to post the following 
notice on its gates : 





Notick TO WORKMEN. 

‘* No man employed on these works shall be prejudiced 
by reason of his belonging or not belonging to any trade 
organisation. Any interference, by any one employed on 
these works, with the freedom of any workman in this 
particular, will involve instant dismisal.” 


London has had its little mad orgie of socialism. 
It has been a costly and profitless dissipation so 
far ; but the lesson may be useful. 





THE PRODUCTION AND USE OF 
COMPRESSED GASES. 
THE report drawn up by the Committee appointed 
by the late Home Secretary to inquire into the 
causes of gas cylinder explosions and the precautions 











needed to insure the safety of cylinders of com- 
pressed gas is a most interesting and valuable docu- 
ment, though but little further light is thrown on 
the cause of the explosion at Fenchurch-street 
Station on March 15 last, which accident was the 
immediate cause of the investigations carried out 
by Professor Unwin and his colleagues. It will be 
remembered that in his report on the above-men- 
tioned explosion Dr. Dupré concluded that in some 
way an explosive mixture had been introduced into 
the bottle which burst. It war, however, difficult 
to account for the spontaneous ignition of this 
mixture, and such experiments as have since been 
made on behalf of the Committee have yielded almost 
entirely negative results. Dr. Dupré entirely failed 
in his endeavours to produce a spontaneous igni- 
tion of oil in the presence of oxygen, though it is 
known that this has occurred in pressure gauges, 
and it is nowreccgnised that such gauges must be 
entirely freed from oil before being connected to an 
oxygen cylinder. It appears, however, that in these 
cases the explosion results from the heating of the 
gas in its sudden admission to the gauge tube, and 
in some experiments made on this head by Mr. 
C. F. Budenberg and Mr. Whitefield in 1892, tinder 
inclosed in a tube was ignited when the valve con- 
necting the latter toa supply of oxygen at a pressure 
of 120 atmospheres was suddenly cpened. Since 
the Fenchurch-street accident occurred some hours 
after the cylinder had been charged, any action of 
this nature is out of the question, and the mcst 
plausible explanation of the occurrence at present 
available, is that some freshly exposed surface of 
iron in the cylinder became heated by absorption 
of oxygen, and co caused the ignition. In one case 
Dr. Dupré did succeed in obtaining ignition of 
tinder in this way, but subsequent experiments 
resulted.in failure. Oily waste is generally credited 
with a capacity for spontaneous ignition, and Dr. 
Dupré tried the effect of spreading a few drops 
of suitable oils on cotton wool and filter paper, 
and plunging the oiled material into an atmosphere 
of compressed oxygen, but only negative results 
were observed. It has to be noted, though, that 
the maximum duration of any of these experiments 
was only 48 hours, and it is possible that more 
success night have been obtained if a longer period 
had elapsed. 

Moreover, the phenomenon in question is not at 
all well understcod, the necessary conditions for 
such spontaneous ignition being not known with 
any accuracy, since, though the precautions neces- 
sary to prevent its occurrence are now common 
property, less attention has been paid to the 
means by which it may be brought about with 
certainty. On one point only can a_ positive 
statement be made, viz., that it is dangerous 
to charge oxygen and hydrogen into the same 
bottles. Why the mixture should explode spon- 
taneously is, as already stated, not clear, but the 
Fenchurch-street accident is not the only one attri- 
buted to this cause. Thus at Glasgow, in 1890, 
the foreman of a compressing company inadver- 
tently charged oxygen into a bottle containing some 
hydrogen, the result being an almost immediate ex- 
plosion. It was this experience which led the Brin 
companies to use left-handed screw threads on the 
valves and nozzles of hydrogen cylinders, a practice 
which we are glad to note the Ccmmittee indorse. 
Other regulations having a similar object in view 
have been proposed by certain local authorities. 
Thus the London County Council, ignoring the 
practice of by far the largest producers of com- 
pressed gas, have seen fit to issue a regulation of 
their own, requiring the hydrogen cylinders to have 
nozzles smaller in diameter than those for oxygen. 
Such local regulations are to be deprecated, espe- 
cially when, as in the present instance, the fact that 
in probably some 75 per cent. of the bottles in 
use at the time of the promulgation of the edict, 
non-interchangeability was absolutely secured by 
the use of left-handed threads, was entirely 
disregarded, and large firms were put to much 
unnecessary expense. For another somewhat 
absurd regulation the railway companies are re- 
sponsible, they having formulated a demand that 
for transmission by rail the cylinders must be 
inclosed in closely plaited hemp, or in a box of 
wickerwork or wood. Major Marindin and the 
Committee both agree as to the ueelessness of this 
requirement, though they apparently desire to 
maintain it for the present, as an incitement to the 
compressing companies to agitate for the institu- 
tion of a Government inspection and testing de- 
partment, after the creation of which they consider 
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the regulation should be abandoned, as not increas- 
ing the safety of the public, whilst substantially 
raising the cost of distribution. The amount of 
punishment a good cylinder will stand is very re- 
markable. Such cylinders charged with gas ata 
pressure of 120 atmospheres were subjected by 
Professor Unwin to a drop test, in which the tup 
weighed 92 cwt., and fell a distance of 15 ft. or 
more. The cylinder to be struck was supported on 
a rigid foundation. In no instance did a cylinder 
burst under this treatment, though in one case the 
gun-metal valve was jarred off. Statical tests made 
on empty cylinders at the Central Institution 
showed that when of suitable material and properly 
annealed they could be crushed flat in the testing 
machine without any signs of a crack making their 
appearance. Under similar treatment bad and 
unannealed cylinders cracked badly. 

As to precautions to be adopted against explosions 
in the future, the Committee have adopted almost 
en bloc the present regulations of the Brin Oxygen 
Company, which have been based on the probably 
unrivalled experience of Mr. K. 8S. Murray. These, 
it may be added, are much more stringent than the 
German Government requirements, as cylinders 
which have successfully passed the latter have 
failed when subjected to the Brin Company’s tests. 

The permissible working stress is fixed by the 
Committee at 6} tons per square inch for lap-welded 
iron cylinders, at 74 tons for lap-welded steel cy- 
linders, and 8 tons per square inch for solid drawn 
steel cylinders. The carbon in the steel is not to 
exceed .25 per cent., nor the iron to be less than 
99 per cent. This latter requirement may need 
modification should the present price of nickel 
steel undergo any substantial reduction. The 
tenacity of the metal should not, they say, ex- 
ceed 33 tons per square inch nor be less than 
26 tons per equare inch, and the elongation 
should not be less than 1.2 in. in 8 in, 
the test-bar being cut from a finished cy- 
linder. One cylinder in fifty should, they re- 
commend, be subjected to a statical bending test, 
and stand crushing nearly flat between knife-edges 
without cracking. The ingenious water-jacket test 
introduced by the Brin companies has also been 
adopted. In this, it will be remembered, the reser- 
voir to be tested is inclosed in a water jacket 
having a gauge tube attached. As the test pro- 
ceeds, the expansion of the bottle is shown by the 
rise of water in this tube. Permanent set of the 
cylinder is shown by the failure of the water in the 
gauge tube to return to its original level. The 
cylinder should be rejected if under the proof 
pressure of 224 atmospheres the permanent set 
amounts to 10 per cent. of the total expansion. Of 
course any cylinder may be made to pass this test 
by giving it an initial stretch, but danger from this 
source is avoided by proper annealing, which it is 
recommended should be done every four years, and 
the testing every two. It is also proposed to appoint 
inspectors, but we are glad to see that the German 
precedent is not to be followed. In that country an 
inspector tests and marks all cylinders when made, 
and there the matter appears to end, no provision 
apparently being made for further tests after definite 
intervals of time, or for the enforcement of suitable 
methods of operating in the compression works. 
Such a system does probably more harm than good, 
as it tends to create a false sense of security. This 
is clearly shown by the failure of German cylinders 
thus marked to pass the tests prescribed by the 
leading compressing companies in this country. 
The inspection proposed by the Committee is con- 
cerned mainly with the compressing factories. The 
inspectors are intended to see the due enforcement 
of the precautions proposed against the use of the 
cylinders for more than one gas, the suitability of 
the pumping plant, the safeguards against over- 
charging. When satisfied with the arrangements 
at a factory, a certificate stating the same, and good 
for, say, six months, should be issued, when a fresh 
inspection would be made, and a new certificate 
granted. Certificated factories would be autho- 
rised to test and mark cylinders, and it is also sug- 
gested that similar licences should be granted to pro- 
perly equipped testing firms, which might be, in 
other respects unconnected with the trade. The 
Committee think that cylinders thus marked should 
be accepted by the railway companies unpacked, 
though in such cases they advise the placing of a 
steel cap over the valve. We are glad to see that 
all special local regulations, whether connected 
with the use of the gas, or with the compressing 
of it, are, without exception, condemned by the 





Committee. Many of these, in particular those 
regulating the use of the gas at theatres, tend, if 
anything, to introduce a fresh source of danger, 
rather than to increase the security of the public, 
which was, of course, the ostensible aim of the 
promulgators. 





THE NAVY IN PARLIAMENT. 


Last week we commented on the naval pro- 
gramme for the coming year, and since our article 
was written there have been three debates in the 
House of Commons on the Navy. Mr. Goschen 
made his statement, it will be remembered, on 
Monday, the 2nd inst., and on the following Thurs- 
day Sir Charles Dilke opened the adjourned debate 
on the motion for going into Committee of Supply. 
Sir Charles has made the subject of our military 
forces, both of the sea and land service, his especial 
study, and like the majority, if not all, intelligent 
persons who have adequately considered these 
matters, he is a supporter of the policy which 
would secure peace by due preparedness for war. 
Viewing the proposals of the Admiralty from this 
standpoint, he is of opinion that they are insufli- 
cient. He regretted that the House had ‘no 
opportunity of engaging in a collective review 
of the whole defensive expenditure of the 
country on the Army and Navy taken to- 
gether.” The suggestion opens up a wide field 
for controversy, and certainly to carry it out 
would be attended by a good many difficulties. 
Undoubtedly a sound critic on military questions, 
such as Sir Charles Dilke, will always consider the 
Navy Estimates with one eye on the Army Esti- 
mates, and vice ver'sd, but to try to discuss the two 
together in the House would, we think, lead to even 
more confusion and profitless talk than now often 
takes place. Nevertheless the total sums proposed 
to be spent on the two branches respectively should 
be announced together. 

Sir Charles Dilke opened up an. important ques- 
tion in commenting on the proposed expenditure 
for works at Gibraltar ; an expenditure which he 
fully supported. He pointed out that it was 
through a deputation to the late Prime Minister 
that the policy of strengthening Gibraltar was in- 
augurated, and he considered it ‘‘ humiliating that 
with all the professional advice which the country 
paid for, it should become necessary for members 
of the House to initiate a policy necessary to the 
well-being of the country.” In speaking upon the 
supplementary estimate that was to be brought in 
for the armament of the Fleet, Sir Charles carried 
the subject he had touched upon further into 
detail. He understood, he said, ‘‘that the chief 
naval adviser of the Government was respon- 
sible for the estimates as a whole. The First Sea 
Lord was the chief general naval adviser of the 
Government, and the estimates for the next year 
were signed by the First Sea Lord, who also signed 
the estimates for last year. It threw a certain 
amount of doubt on the value of that responsibility 
when the House found the right honourable 
gentleman shake his head as to the sufficiency of 
the expenditure upon armament, as to the large 
deficiency of a million which existed on armaments 
when the same First Sea Lord who signed the 
statement of that deficiency signed the statement 
of the sufficiency of votes submitted to Parliament 
last year.” 

We are not concerned at present with the validity 
of the charge here brought by Sir Charles Dilke in 
this particular instance. As Mr. Goschen explained, 
it has been largely the acceleration of shipbuild- 
ing that has made the supplementary vote necessary. 
This explanation is not, perhaps, wholly sufficient, 
but it may be allowed to pass. The real import- 
ance of the question rests in the fact that Sir 
Charles Dilke has been taken seriously to task for 
directing his criticism, not against the Board of 
Admiralty as a whole, but against an individual 
member. It is claimed that the First Lord, as the 
Board’s representative in Parliament, is alone 
answerable, and that it is bad taste, and a good 
deal worse, to single out individual members of the 
Board, even when deficiency or defect is shown to 
exist in matters that come within the special juris- 
diction of that member. 

It is evident that a course of procedure such as 
this robs parliamentary censure of its whole- 
some efliciency. The First Lord is unassailable 
unless he bring the Ministry to the ground, an 
event which is never likely tohappen. His exalted 
position makes him superior to criticism, or at any 





rate places him out of reach of censure. It is true 
the other members of the Board are responsible to 
him, but that is a mere figure of speech. The Board 
individually sign the estimates, and a plain man 
would take that to mean each individual approves 
of that part which comes within his province. We 
only remember one instance of a member of the 
Board refusing to sign. That was Lord Charles 
Beresford, and he resigned his position because he 
would not put his name to that of which he did not 
approve. The point wants clearing up. Are we 
to understand that the signatures are meaningless ? 
If so, they had better not be attached. Or are we 
to understand that the signature of a naval oflicer’s 
name to the estimates is simply to indicate that 
he has done the best he could according to his lights 
with the power at his command? The fewer of 
these pious frauds we have in public life, the better 
it will be for the honesty of public service. We 
trust Sir Charles Dilke and other members will 
open up the subject again. 

The large employment of foreign seamen in the 
mercantile marine was referred to by more than one 
speaker in the course of the debate. This, un- 
doubtedly, is a source of weakness to the country, 
but it is difficult to see how it is to be overcome. 
The British shipowner has disabilities enough put 
upon him by legislature in his fight with foreign 
competition, and though he has held his own 
bravely up to now, it would be dangerous to in- 
crease the difficulties he has to encounter. It is 
not so much that foreign seamen are cheaper, 
as it is that they are steadier and more tract- 
able than the class they displace. That is 
the universal statement of those who employ the 
foreigner, so far as our experience goes. Of course, 
the best British sailors, such as are employed on 
the big liners, are equal in the characteristics we 
have named to any foreigners, and far superior in 
many other respects, but the supply of these men 
is limited, and all shipowners cannot afford the 
wages they ask. For freight vessels less highly 
paid men must be employed if competition is to be 
met, and of these the foreign seaman is preferred, 
for reasons stated. It is desirable that more should 
be done than is done to render the British merchant 
seaman available in time of war, but it would be 
bad policy to put a further burden on the shipowner 
in order to increase the supply. If the country 
wants more men, and there is no reserve ready to 
hand, those men must be enrolled and paid for in 
the usual way. The burden of manning the Navy, 
either in the present or prospectively, must not be 
made a special tax on any one class, and more espe- 
cially the shipowning class, on whom so much of 
our national prosperity depends. . 

The boiler question was raised by Sir A. For- 
wood, who regretted the application of Belleville 
boilers to the battleships, but nothing of importance 
was said on this momentous question. The time 
for it will come on later, when Vote 8 is brought 
forward. 

The first vote being for the personnel of the Navy, 
not much was said which comes especially within 
our province. The position of naval engineers 
was touched upon by one or two speakers, Mr, 
Penn, Mr. Macartney, Mr. Allan, and others 
referring to the subject, but the question was not 
given a very prominent position in the debate, and 
the matter may well be left for future consideration. 
Mr. Goschen’s advice to those advocates of the 
engineer officer who would push these claims 
too far was sound as far as it went, but it is 
not because the engineers have injudicious friends 
that nothing should be said on their behalf. The 
position of the naval engineer is not a matter 
that can be shelved for ever, and though engineer 
officers in the Royal Navy are loth to do anything 
that savours of agitation, sooner or later their voice 
will be heard. At present they have certain very 
substantial grievances, which only those who con- 
sider class interests before the good of the service 
at large would wish to see unremedied. 

Finally, Vote A, which provides for the officers 
and men on the estimates, was carried, after the 
closure had been applied. 





THE WEATHER OF FEBRUARY, 1896, 

THovuGH the sun has advanced more than half-way 
from the tropic of Capricorn towards the equator, 
the weather of a normal February, in the British 
Islands, is only a very slight improvement on that 
of January, as regards mean temperature, but the 
range of temperature increases. Overcast weather 
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is almost as warm as cloudless in daylight, and is 
considerably warmer at night-time. Sunshine fol- 
lowed by starlight has the largest daily range of 
temperature ; an overcast sky, obscuring sun and 
stars, has a very small range; circumstances re 
maining the same, the greatest range is for south 
winds. The coldest wind is from N.N.E., the 
warmest from 8.W. Warm or mild days now 
depend rather more on solar radiation than in 
January; cold nights on terrestrial radiation 
favoured by clear sky and dry air. Fog or mist 
becomes less prevalent, for the sun has longer 
action uponit. The extraordinarily cold February 
of 1895 had a large amount of sunshine, very little 
rain on very few days, and winds from the east- 
ward. Had not the ground been covered with a 
mantle of snow, though of little thickness, the 
destruction of vegetation would have been unpre- 
cedented. The prolonged and severe frost, according 
to the Chancellor of the Exchequer, ‘‘led to an 
extraordinary demand for spirits on the part of a 
shivering population.” The month just passed has 
been 10 deg. warmer, and also deficient in rainfall ; 
it may be termed very mild and dry. The mean 
pressure and temperature of the atmosphere at 
extreme positions to which the Isle of Man is 
central were as follows : 














: Mean 

| Mean | Difference Difference 
Positions. Pressure. | from Normal. —— from Normal. 

in. | in deg de 

North 30.01 above 0.29 44 above 5 

; 80.3 wb 5 

West. sas | OU” Sk a8 “ee 
East 80 32 » «42 40 jare 
Central 39.24 a «08 44 » 8 


The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 





Places. Rainy Days. | Amount. bis poe 
in. in. 
Sumburgh .. 21 2.74 0.37 less 
Beilly.. 12 1.04 se, 
Valentia ° es 15 8.70 i; 1.19 ,, 
Yarmouth .. .. 6 0.15 | 1.58 4, 


The daily general directions of the winds givea 
resultant from §.S.W. The highest temperature, 
59 deg., was reported at Cullompton on the 11th ; 
the lowest, 20 deg., at Cirencester on the 3rd. 
On the 2nd, at 8 a.m., while the temperature at 
Valentia was 50 deg., that at Oxford was only 
27 deg.; 10th, Valentia 52 deg., Cambridge 32 deg.; 
24th, Valentia 46 deg., Oxford 27 deg., Cambridge 
and Loughborough 24 deg.; 25th, Valentia 50 deg., 
Oxford and Cambridge 26 deg.; 26th, Valentia 
46 deg., Oxford 24 deg., Cambridge 26 deg.; 27th, 
Belmullet 50 deg., Loughborough 25 deg. The 
mean temperature at 8 a.M., Greenwich time, for 
the entire area of these islands, at sea level, was 
on January* 23, 37 deg. ; 27th, 47 deg.; Feb- 
ruary 1, 40.5 deg.; 11th, 46.5 deg.; 18th, 39 deg.; 
20th, 45 deg.; 26th, 37 deg.; 28th, 45 deg. These 
results sufliciently indicate the rises and falls of 
temperature. Atmospherical pressure was greatest, 
30.7 in., on the 3rd ; least, 29.4 in., on the 19th. 
A small rainfall led to the drying of the ground, 
so that dust was raised by the wind as in March. 

According to the weather notations, three days 
may be reckoned clear in the west of Ireland and 
in the east of England, in the other districts only 
one day; the south of England had 16 overcast 
days, the north of Scotland 24. Selected as re- 
presentative places, Aberdeen had 46.9 hours of 
sunshine, Parsonstown 61.7, London only 20.8. 
Aurora was seen in north England on the 3rd, in 
north Scotland on the 4th, 9th, and 11th. There 
was a good deal of fog and mist in the east and 
south of England. Sharp frost occurred in Great 
Britain on the 25th to 2&th, which was severe 
enough to cover ponds and still waters with thin 
ice. The weather has been highly favourable for 
out-door work on farms, and the field crops are 
very forward. Diseases of the respiratory system 
attained a maximum of deaths in the week end- 
ing the 8th, as did also those of the circu- 
lating system, and whooping cough. During the 
four weeks ending the 29th the duration of bright 
sunshine, estimated in percentage of its possible 
amount, was for the United Kingdom 20, Channel 
Isles 37, east England 27, south England 26, south- 


* Wrongly reported last month, 


west England 24, central England and south Ire- 
land 23, east Scotland 19, north Ireland 18, north- 
east and north-west England 13, north Scotland 11, 
west Scotland 9. 

As the ground is warmer than usual at this 
period a lengthy spell of cold weather is not pro- 
bable. Slight frosts, however, may be injurious to 
plants swollen with moisture. 

The winter has been a remarkable season, mild- 
ness its predominant feature, and a tendency to 
drought giving cause for probably unnecessary 
anxiety. It scarcely had any frost, whereas the 
previous winter was a continuance of frost and 
cold, notwithstanding abundant sunshine. 








NOTES. 
Tue ImPERIAL INSTITUTE AND SHOWS. 

Tue Imperial Institute of the United Kingdom, 
the Colonies, and India has issued a circular an- 
nouncing a forthcoming International Exhibition 
of Horseless Carriages and Self-Propelled Vehicles, 
apparently under the auspices of the ‘‘ Motor 
Car Club Syndicate, Limited.” It is really time 
something was done to prevent those who have 
the management of the Imperial Institute from 
perverting it from its legitimate purposes. The 
original plan of the Institute was dignified and 
well adapted to accomplish the avowed end in 
view ; namely, to knit together in closer union 
all parts of the empire. On the strength of 
this programme large sums of money were raised, 
and the building was erected which was to com- 
memorate the affection borne towards the Queen 
and Empress by all her subjects. What has been the 
result? The Imperial Institute has declined into a 
half-glorified tea-garden and music-hall. London is 
flooded with circulars announcing concerts or enter- 
tainments and inviting the publicto pay gate-money ; 
but it is difficult to find that those who are re- 
sponsible for the management, have ever done 
anything to promote the well-being of the depen- 
dencies of the kingdom. They employ their know- 
ledge of the weaknesses of the public—which is 
very extensive—to the one end of securing an 
income, and relegate to a secondary position the 
main object for which the building was erected. 
If the Imperial Institute cannot be made to serve 
the purpose of knitting in closer union the various 
branches of the great British family, it had 
better be closed. It certainly does not fulfil 
its purpose when it makes capital for its 
raree-shows out of the many Royal and dis- 
tinguished names which adorn its charter. The 
splendid liberality of the Indian princes who 
have built courts and colonnades in the building is 
ill requited by using the premises as a Saturday 
afternoon lounge for an idle crowd. If it be the 
idea of the management that they are fostering the 
commercial interests of the empire by such means, 
we can only say that their conception of business is 
not adapted properly to serve the great interests 
intrusted to their keeping. 


Merric Screw THREADS. 

In a recent note (see page 291 ante) we referred to 
the rapid progress which is being made in France 
in the adoption of the metric system of screw 
threads, inaugurated by La Société d’Encouragement 
pour l’Industrie Nationale of Paris. In this issue 
(page 360) we publish the names of a large number 
of Government departments, railway companies, 
engineers, and manufacturers, who have given their 
adherence tothe new system, and whohave provided, 
or are providing themselves, with the necessary ap- 
pliances for putting it into daily use. It will be 
seen that the movement is commencing at the top 
and extending downwards through the manufactur- 
ing community. Many of those who have signified 
their assent to it are large buyers—notably the 
French Admiralty—and hence they have the power 
to enforce its use upon all those that supply them 
with machinery. It cannot be long before it will 
be impossible to carry on a large engineering busi- 
ness in France without the employment of the new 
metric standard thread. At the proposed confer- 
ence at Berne the French Government will throw 
its whole influence into the scale in favour of the 
Société d’Encouragement’s standard system, and 
will, in all probability, carry the day, unless it is 
met by a solid opposition. Academical arguments 
will avail little against the united testimony 
of the leading manufacturers of France, and 
hence, if British engineers want to have a 
voice in the final decision, it is time they 





bestirred themselves in the matter, The French 





form of thread may, or may not, be equal to the 
Whitworth—it is a point for consideration and 
experiment—but if it once obtains international 
sanction, we shall be obliged to adopt it when we 
take up the metric system. That the metric system 
is coming is certain, and the sooner the better it 
will be for us. It is not without its inconveniences, 
and if we had assisted at its inception we should 
probably have prevailed on its authors to abate 
something of its theoretical exactitude in favour of 
a length capable of more easy comparison with our 
own standards. It will be our own fault if our views 
are not put forward when the metric standard of 
screw threads is adopted at Berne. 


Tue Institution or Navat ARCHITECTS. 

The programme of the forthcoming spring meet- 
ing of the Institution of Naval Architects has just 
been issued, and gives promise of an interesting 
gathering. Thenew President, the Earl of Hope- 
toun, will take the chair at the meetings. His 
lordship’s interest in ships and shipbuilding is well 
known, and he is at present the representative of 
the Admiralty in the House of Lords. There are 
12 papers on the agenda for reading and discussion. 
The meeting will commence on the morning of 
Wednesday, the 25th inst., when three papers 
will be taken. The first subject brought for- 
ward will be ‘‘ Water - Tight Doors,” Lord 
Charles Beresford opening the proceedings by 
a contribution dealing with the dangerous re- 
sults that would be likely to ensue from injudi- 
cious restriction of water that may gain access to 
the interior of a vessel. Colonel Soliani, the 
Director of Naval Construction to the Italian Navy, 
will follow with a paper on the same subject, in 
which he will describe various forms of water- 
tight door already introduced. A paper of a 
strictly mathematical nature by Mr. Bruhn 
will follow at a later period of the sitting. 
On the following day Mr. A. E. Seaton, of 
Hull, will read a paper dealing with ‘‘ Myste- 
rious Fractures in Steel,” a title which we 
may be sure will cause Mr. James Riley to be 
heard during the discussion. Mr. Seaton will deal 
with accidents to marine engines and propeller 
shafts which have come under his notice, and will 
refer to the use of the microscope in detecting in- 
cipient flaws. The next paper is by Mr. C. E. 
Stromeyer, and contains a description of a new 
method for measuring feed and circulating water 
by chemical means. Mr. Stromeyer’s well-known 
ingenuity and scientific attainments insure an 
interesting contribution. A paper on ‘Salvage 
Appliances,” by Mr. Kinghorn, will contain 
a description of a system of wreck raising which 
has lately been brought forward. Thursday even- 
ing is to be devoted to the great boiler question, 
Colonel Soliani will discourse on a system of ‘‘ Com- 
pound Boilers,” which means, we understand, the 
placing of water-tube and ordinary boilers in one 
vessel. Mr. Watt will also have a paper on water- 
tube boilers ; but doubtless the most interesting 
of the series will be the contribution of Professor 
Watkinson, who has prepared a memoir on ‘‘ Cir- 
culation in Water-Tube Boilers.” As many of our 
readers are aware, Professor Watkinson has been ex- 
perimenting for a long time in this direction, and his 
paper is sure to be of a highly instructive nature. 
On the last day, Friday, the 27th inst., Mr. Froude 
will contribute a paper on “The Non-Uniform 
Rolling of Ships ;” Captain Kriloff, of St. Peters- 
burg Naval Academy, will expound a new theory 
of pitching and rolling ; and Mr. Herbert Little 
will read a contribution of an important practical 
nature on the probable losses of ships through 
shifting of grain cargoes. We understand general 
arrangements for the summer meeting have been 
sketched out. The meeting will be held in Ham- 
burg during the first half of June, and there will 
= be a supplementary visit to Berlin. 

early all the important public bodies in Ham- 
burg are taking steps to welcome the Institu- 
tion, and the meeting promises to be one of unusual 
interest. 


THE VENTILATION OF TUNNELS. 
The subject of the ventilation of tunnels increases 
in importance with the multiplication of deep sub- 
ways for improving the transit facilities in our large 
towns, and some tests made in connection with the 
proposed Simplon Tunnel will be of interest as sug- 
gesting means of improving the air in all tunnels. 
The tests were carried out by Mr. Francis Fox, 
of 28, Victoria-street, Westminster, the British en- 





gineer on the Government Commission, who has ex- 
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tensive experience in the matter. They were made 
on the Bologna and Florence Railway, which crosses 
the Apennines, a single-line railway built many 
years ago by Messrs. Brassey and Co. There are 52 
tunnels, one of them nearly 3000 yards long, another 
1870 yards, and a third over 1100 yards, the extent 
in all being 9 miles. Originally the traffic was 
light, but now being much more extensive, heavy 
locomotives have to be used, weighing 55 tons 
without the tender, and having a tractive force of 
15,400 lb. The goods trains carry 250 tons of load, 
having an engine in front and at the rear. The 
gradients are 1 in 40. Under any conditions of 
wind, the state of the longer tunnels is bad, but 
when the wind is blowing in at the lower end, with 
a heavy train ascending the gradient, the state 
of affairs is reported by Mr. Fox as insufferable. A 
heavy two-engine train arrived at the exit of the 
Pracchia Tunnel (2982 yards long) with both en- 
ginemen and firemen much affected by the foul 
air, and, on another occasion, a heavy pas- 
senger train came to a stop in the tunnel, and all 
passengers were affected. The tunnels are of ordi- 
nary single-line section, 269 square feet in area, and, 
owing to the mountains being 8916 ft. in height, no 
ventilation shafts could be constructed. As the 
single line involves alternate trains in opposite direc- 
tions, the current of vitiated air is continually 
being reversed. During Mr. Fox’s visit the weather 
was very hot, the shade temperature at Milan being 
97 deg. Fahr., and on the mountains 84 deg. Fahr. 
A double journey through the tunnels was made, 
and the temperatures recorded. In two or three 
of the longest tunnels a temperature of 107 deg. 
Fahr. was registered with 97 per cent. of moisture. 
The following is an analysis (in parts per 1000) 
of air taken after the passage of a train: 
Carbonic acid (C O,) = 18.4, oxygen = 211, car- 
bonic oxide (CO) = 12.3, nitrogen, &., 758.3. 
The humidity was equal to 97 percent. IntheApen- 
nine Tunnel (3600 yards long) a system of ventila- 
tion had been introduced, and the thermometer. 
under the same conditions registered 81 deg. Fahr., 
a difference of 26 deg. Fahr. The system adopted 
is the invention of Signor Saccardo, and is an 
adaptation of the Giffard injector. We described 
and illustrated the system on page 757 of our last 
volume. A current of air is driven into the tunnela 
short distance from the entrance and directly from a 
circular chamber around the tunnel face. The fan 
is 18 ft. in diameter, and is run at 60 revolutions by 
an old locomotive engine, and by this sort of 
jet arrangement a further current is induced directly 
from the open air into the tunnel. With the 
ventilator not at work, and a train descending, 
a current of air was drawn into the tunnel of about 
10 ft. per second, the speed of the train being 24 ft. 
to 27 ft. per second. As the train passed out of the 
tunnel, the current ceased. With the air in the 
tunnel stagnant and the ventilator set to work, a 
current of air was produced of 13 ft. per second, 
and the whole tunnel length of 2982 yards cleared 
in 114 minutes. The quantity of air thrown by the 
fan was 161,860 cubic feet per minute, whilst the 
volume of the induced current was 48,140, giving 
a total of 210,000 cubic feet per minute. The effec- 
tive horse-power of the engine was 40, and the 
revolutions of the fan 60. Even although it may 
not be possible to clear the tunnel after each train, 
the proportions of carbonic acid gas and carbonic 
oxide are not allowed to increase, and the humidity 
and temperature are both reduced. The cost of 
installing the apparatus was 800/., excluding the 
cost of the old locomotive driving the fans. 


Paints FOR [RONWORK. 


An account of some interesting researches on the 
value of paints for ironwork, made by Professor J. 
Spennrath, has recently been published in the 
Deutsches Bauzeitung. As one result of these, 
Professor Spennrath concludes that none of the 
metallic oxides commonly used combine chemically 
with linseed oil. The drying process depends exclu- 
sively on an absorption of oxygen by the oil, which is 
facilitated by the presence of the pigment in a pure 
mechanical way. The value of the different pigments 
used varies. Thus zinc white, when used for outside 
work, rapidly swells to double its previous volume, 
owing to the absorption of carbonic acid gas and 
water. Sulphuretted hydrogen will cause red or 


white lead to act in a similar way, but, when pure, 
Professor Spennrath considers these two latter pig- 
ments satisfactory. Carbon paints are very stable, 
asis heavy spar, but the covering power of the 
latter is small. 


In order to test the relative dura- 








bility of various paints, sheets of zinc were coated , 
with a number of different kinds. The zinc 
was then dissolved away by acid, leaving a film 
of paint. All these films, it was found, could be 
destroyed by the action of dilute nitric or hydro- 
chloric acids, whilst the vapours of sulphuric and 
acetic acids acted similarly. Alkaline fluids and 
gases also destroyed the paints rapidly. Pure 
water was found to be more injurious than salt 
water, and hence the destructive action of sea water 
is to be attributed mainly to the mechanical effects 
of wash. Hot water was found to act more rapidly 
than cold. The most important discovery made 
was, however, the great influence of temperature. 
Films similar to those already described completely 
lost their elasticity and became brittle when ex- 
posed to a temperature of 203 deg. Fahr. There 
was at the same time a large contraction. Similar 
effects are produced by prolonged exposure to 
considerably lower temperatures. Blistering he 
finds to be due to the inner coat of paint being so 
thick that it has not hardened thoroughly before the 
second coat is applied. 





LITTORAL DRIFT. 

AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 3, Mr. W 2 
Preece, C.B., Vice-President, in the chair, the paper 
read was on “Littoral Drift: in relation to River 
Outfalls and to Harbour Entrances,” by Mr. W. H, 
Wheeler, M. Inst. C.E. 

The author pointed out that the success or failure of 
works projected for the improvement of navigation on 
coasts subject to littoral drift depended on a correct 
application of the laws which governed the movement of 
sand, shingle, and alluvial matter. It was shown that 
the supply of drift was limited and within control; and 
that the vast beds of sand with which the sea bed was 
covered, and the deposits of sand and shingle found on 
many parts of the coast, were due to causes which occurred 
in remote ages under entirely different conditions to those 
now prevailing. Instances were given to prove the im- 
possibility of these accumulations having been formed by 
existing agencies. The drift which now travelled along 
the coast and the movable sand beds were shown to be 
due to the erosion of the cliffs, and as coming from the 
waste of the land and not from the sea bed. 

It was stated that the generally accepted theory that 
the travel of drift along a coast was due to and was in the 
direction of the prevailing wind was contrary to fact. In 
England the prevailing winds were from the south-west ; 
whereas the travel of drift on the east coast was south- 
wards, on the south coast from the westwards, and on the 
west coast northwards, in each case being in the same 
direction as the flocd tide. Round bays and estuaries, 
frequently within a very limited area, the travel was in 
three or four different directions. Numerous examples of 
drift in England and other countries were given, and in 
every case the continuous and regular travel was in the 
direction of the flood tide. 

The author had been unable to find a single instance 
where the regular and continuous travel of drift along a 
coast was in the opposite direction to that of the flood 
tide. Storms which blew in an opposite direction to the 
flood tide arrested the progress of the drift, and even for 
a time caused it to travel against it; but these were only 
occasional, and on their cessation the normal direction of 
travel was resumed. While winds and waves were the 
agents which operated in eroding cliffs and producing the 
supply of drift, the continuous progressive movement of 
sand and shingle along the sea coast was caused by the 
wave action of the flood tide, which was increased when 
the wind blew in the same direction as the flood tide, The 
action of the flood tide making along a coast did not 
consist in a gradual swelling or raising of the water, but a 
series of small waves were — off from the main tidal 
wave, which broke on the shore in an oblique direction, 
the crest running up and partly lifting and partly 
pushing the stones forward and onward to the height 
reached by the wave, and consequently several feet 
above high-water mark. The retiring wave descended 
down the line of quickest descent, or that normal to the 
beach, and carried with it the greater portion of the ma- 
terial lifted up, leaving the remainder behind. The crest 
of the wave being wedge-shaped, the thin film of water at 
the top, as it retired, was incapable of carrying back the 
larger stones driven up by the momentum of the body of 
water behind, and these were left near the top of the bank. 
The number of wavelets varied between 10 and 20 per 
minute, making, with the smaller number, 7200 impulses 
on the flood tide in the course of a day, and consequently 
capable of elevating and transporting a large quantity of 
material in the course of a year. The weight of the 
stones moved by these tidal shore waves in calm weather 
varied between a fraction of an ounce and 5 Ib. or 6 lb. 
when out of the water. The shore waves of the ebb tide 
struck the beach at the same angle as those of the flood, 
and the tendency was, therefore, to prevent any retro- 
gressive movement. 

With regard to alluvial matter in estuaries, it was shown 
that this was derived from detritus brought down by 
rivers, and did not come from the sea, and that it was nob 
supplied from the waste of clay or chalk cliffs along the 
sea coast. The only current along the coasts of England 
which could transport material in suspension was that due 





to the tidal wave, which travelled each way for about six 
hours at the rate of between 2 knots and 24 knots, The | 


greatest distance material could be carried in one direc- 


| tion in suspension was, therefore, 15 miles, and, as the 


material eroded from the cliffs was not reached until some 
time after the tide had been running, it would be carried 
a shorter distance toward the mouth of an estuary on the 
flood than away from it on the ebb, and with each tide 
would become more and more diffused over a great volume 
of water. It was contrary to all known laws of tidal 
action in rivers for material in suspension to be carried 
upwards for any great distance above the mouth of a river 
or estuary. The tidal wave propagated up a river created 
only an oscillating current, and the same quantity of tidal 
water which went up returned on the ebb, with the addi- 
tion of the current produced by the fresh water; the 
tendency of movement was, therefore, downward, and not 
upward. As a further proof that solid matter in sus- 
pension could not be carried up a tidal river for any 
great distance, the salt from the sea, which was far more 
readily diffused than solid matter, penetrated only the 
lower reaches, the water entirely losing its saline pro- 
perties as the tidal current pr upwards. 

Except in very heavy gales, submerged sand beds were 
not subject to alteration. So long as the natural condi- 
tions remained unaltered, and the set of the tides was not 
interfered with, the equilibrium originally established 
between the several contending forces would remain. The 
effect of wave action diminished rapidly as the depth 
increased, and while this action was only occasional, the 
tidal currents were continuous. When a channel was 
sufficiently deep to resist the surface action of the winds, 
the tidal currents would maintain it. Numerous examples 
of the permanency of natural channels passing through 
sand beds were given, and it was pointed out that the 
improvements which had been effected in dredging by 
means of sand pumps rendered it practicable to perma- 
nently deepen the channels of the outfalls of rivers in 
sandy estuaries and the estuaries to harbours. The results 
obtained by dredging in the Harbour of New York, on 
the Mersey Bar, across the Stroombank at Ostend, and 
across the Charpentier Bank at the mouth of the Loire, 
were sufficient to show that it was practicable to improve 
the approach to harbours on sandy coasts by suction 
dredging without the aid of training walls, and at con- 
siderably less cost. 

Applying these facts, the following principles were de- 
duced as essential in the construction of harbours on 
shingly or sandy coasts; 1. That piers running out from 
the coast should be so projected as not to derange the 
main set of the tidal stream, and be so designed as not to 
cause an eddy current at the entrance to the harbour. 2. 
That the entrance to a harbour should be sufficiently 
large to — any oonne set into it on the rising tide, 
and to allow of its being filled with a current of lower 
velocity than that of the flood tide past the front of the 
entrance. 3, That the piers should project out from the 
coast into water of sufficient depth to be free from the 
action of littoral drift, and beyond the local influence of 
matter in suspension derived from the waste of cliffs or 
detritus brought down by rivers. Several examples of 
harbours were given which had been successful or other- 
wise, dependent upon compliance with these principles in 
their construction. 





Fata DERAILMENT AND COLLISION NEAR OLDHAM.— 
Tn the early hours of J anuary 8, as a heavy goods train 
with two engines was proceeding up an incline of 1 in 66 
from Ashton Junction to Dukinfield signal-box, near 
Oldham, it became divided, and the rear portion ran back 
through some catch points near the junction in spite of 
the efforts of the rear — to stop it, and came toa stop 
with the van in a ballast trough, but with some of the 
wagons: still fouling the main line. A signal-post having 
been knocked down, the guard went forward to tell the 
Dukinfield signalman that itp fouled both lines, but 
before he had got far a second train, also drawn by two 
engines, ran into the wagons, and although the first engine 
remained upright, its tender was overturned, and the 
fireman was crushed, and expired almost immediately. 
The driver escaped with bruises only. The accident was 
clearly due to the signalman having accepted a second 
train before the other was completely out of his section, 
He says he saw onered light, and he took that, the night 
being a little misty, for the tail lights of the first train, and 
thus accepted the second. Lieut.-Colonel Yorke thinks 
that it is quite possible that the signalman did see a red 
light, as he would see the back bull’s-eye of one of the 
head lights, but he thinks he ought not to have been 
satisfied unless he had seen at least two lights, and that, 
therefore, the blame for the collision must rest with him. 
The signalman was dismissed by the London and North- 
Western Railway Company shortly after the accident, 
but his statement to the district superintendent on the 
morning of the accident and at the inquest is given in 
the official report. We fully agree with the Government 
inspector in his recommendation that the back lights of 
head lights should be screoned so as to show no light to 
the rear, and though no doubt the signalman was not 
justified in taking only one light as a tail light, yet in 
view of the mist in this case we cannot but think that there 
is a great excuse for the man, and we hope that his dis- 
missal has not been entirely caused by this mistake on his 
se The drivers of the second train wer) in no way to 

lame, as pend owing to the slewed position of the 
van, its tail lights were not visible from the main line. 
As to the cause of the division of the first train, this was 
due to a defective link of the 20th wagon. It was of 
the London and North-Western Railway Company’s 
standard pattern, of iron 1,';in. in diameter, and was 
found after the accident to be badly flawed. The first 
train was checked by signalon the bank, and no doubt 
when the engine was given steam again there was a jerk 
sufficient to cause the link to give way. 
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AMERICA AND THE BESSEMER PROCESS. 
To THE EprToR OF ENGINEERING. 

Sr1r,—When we were in the nursery we thought it ex- 
tremely clever to ask guileless visitors, ‘‘ Who was the 
father of Zebedee’s children?” I had imagined that such 
simple conceits had gone out of vogue, but to my surprise 
I find the President of the American Institute of Mining 
Engineers gravely propounding to the assembled members 
the query, ‘‘ Who invented the Bessemer process?” I 
suppose they entered into the make-believe of the thing, 
and gave it up, for I do not read that they offered any 
solution. Evidently there was no Scotsman present of 
the type described by Charles Lamb, else he would soon 
have been on his feet to spoil the speaker’s elaborately- 
concocted dissertation by a reference to the facts of the 
case. ‘‘ Whose image and superscription ” does the Bes- 
semer process carry in all parts of the world where it has 
been practised? Certainly not Kelly’s. Honour may be 
due to Kelly, and, if so, let it be paid, but not in stolen coin. 
Possibly he had some inkling that air might be blown into 
molten iron and burn the carbon, and hemay even havemade 
abortive experiments in that direction, but it is not from 
such ideas and such attempts that a greatb epoch-making 
discovery is evolved. Ideas are easily come by. You 
may meet men in Chancery-lane so full of them that the 
seams of their coats are gaping and the uppers of their 
boots are parting company from the soles. They call 
themselves inventors, but the world is not one penny the 
richer for their existence. They have not the knowledge, 
the energy, or the grit to puta single idea into concrete 
form. An invention is like the human body; it is 
nothing unless it comprises every essential part. We 
sometimes speak of its central idea, as we speak of 
the brain, as if it included the whole. But the 
brain is useless to a man who has not also a stomach, 
lungs, kidneys, heart, and every other organ. Simi- 
larly a process must have every stage or step brought 
to a reasonable state of perfection in order that it may be 
a process at all. While one link is missing it is not a 
process; it is merely an incomplete idea. There is no 
evidence that Kelly ever practised a process. Even if we 
give a liberal credence to the affidavits of his friends, he 
only made experiments, and abandoned them as impos- 
sible or unprofitable. 

Yours truly, 
A. P. 


To THE EpiTorR OF ENGINEERING. 

Sir,—Judging by the claims that have been put forward 
for Mr. Kelly as against Sir Henry Bessemer in the 
annual presidential address delivered at the recent Pitts- 
burg meeting of the American Institute of Mining Engi- 
neers by Mr. J. D. Weeks, it would appear that this 
gentleman is very desirous to make amends tothe Spanish 
nation for the action of the Americans in the matter of 
the Cuban revolution. Such at any rate must be the 
opinion of those Spaniards who regard their country as 
the birthplace of steam navigation. For if Mr. Weeks’ 
arguments are to prevail, then the fame of Blasco de 
Garay must eclipse that of Robert Fulton, and with so 
much greater justice in this case as 260 years exceeds 
seven, the number of years by which Kelly is said to have 
anticipated Bessemer’s discovery. 

If claims to inventions are to be wrested from those to 
whose names they are attached by the method of Mr. 
Weeks, it will fare badly with other inventors besides 
Sir Henry Bossemer, Kelly himself amongst the number. 
Turning, for example, to Patent No. 3944 of the year 1815, 
we find mention of metal not being sufficiently decarbo- 
nated. or ** not high enough blown,” which by the logic of 
Mr. Weeks is clearly an anticipation of all subsequent 
pneumatic processes ! 

As many of your readers will not have easy access to 
American sources of information, the following references 
regarding the source from which the Americans obtained 
their knowledge of the Bessemer process, will perhaps be 
of interest. 

A. L. Holley’s name occurs many times in the presi- 
dential address referred to, and apparently togive weight 
to Kelly’s claim—or the claim made for him. Like other 
authorities, however, this one may be cited on either side. 
Speaking at Washington, D.C., on February 22, 1876, 
when Holley worthily occupied the very office now held 
by Mr. Weeks, he said to the assembled mining engi- 
neers, ‘‘ Proceeding upon a chemical knowledge little 
superior to that of the average schoolboy, Bessemer 
developed his revolutionary process.” No mention is 
made of Kelly in the whole of this address, 

How obscure Kelly’s experiments must have been, and 
that they can have had no influence on the industry, may 
be inferred from numerous references to the source of 
Holley’s knowledge that were made over his grave. 

At the memorial session of the same Institute, now 
presided over by Mr. Weeks, held at Washington, Feb- 
raary 22, 1882, Mr. A. S. Hewitt, an ex-President of the 
Institute, said: ‘*I think that I first called his (Holley’s) 
attention to the Bossemer process, I mean to the subject 
of its introduction into this country. My firm had made 
a feeble effort within six weeks after the famous Chelten- 
ham paper was read in 1856, to see whether pig iron 
could be thus converted into steel. It was three or four 
years, perhaps, after that, that Mr. Holley’s attention 
was called to the matter, and he went to Europe and 
brought back for his friends the control of that patent.” 
It is strange Kelly’s fame at this time should have been 
so obsoure if his achievements were what Mr. Weeks 
would wish us to infer. 

Mr. P. Barnes, of Springfield, Ill,, speaking at the 
same meeting, said: ‘*‘ My acquaintance with our good 
friend Holley began just before he went abroad to arrange 
for the definite introduction of the Bessemer process into 
this country, and after January, 1869, I was until the day 





of his death almost continuously employed, either as an 
attaché of his own private office, or else in local charge of 
some one or other of the works with which he was asso- 
ciated ....” Nomention is made by Mr. Barnes, who 
was 80 intimately connected with Holley in the Bessemer 
industry, of any inspiration derived from Kelly. 

I cannot find any reference to other than English prac- 
tice as the starting point of that marvellous American 
development of the Bessemer industry from which no 
one who is acquainted with it can withhold admiration. 

At the memorial session of the American Society of 
Mechanical Engineers, held at Philadelphia on April 19, 
1882, Mr. James C. Baylis said in his ‘‘ tribute” to 
Holley: ‘‘ We cannot fail to find interesting how this 
(present extent and prosperity of the industry) was 
brought abont, chiefly by Holley’s persistent industry 
and close study of details. Fully impressed with the 
possibilities of the Bessemer process, as he had witnessed 
its workings in England, he inspired others with his own 
enthusiasm.” And again, “ Early in the history of this 
industry, Holley seems to have concluded that the best 
foreign practice was merely a starting point for an in- 
genious American engineer to work from.” And yet 
again, ‘‘ Bessemer probably has more claim to recognition 
as a great inventor than Holley; but if we compare the 
two men we see strikingly exemplified the difference 
between the' inventor and the industrious engineer. 
Where Bessemer left the process which bears his name, 
Holley’s work began, It was full of possibilities. ... .” 
No disposition is shown by any of the speakers to give 
Bessemer one particle more than they thought his due, 
but the origin of the invention is never denied him. 

Mr. J. C. Hoadley, of Boston, Mass., also said at the 
same meeting: ‘‘ A few years later, in 1863, I met him 
(Holley) in London. He was seeking at that time to 
make arrangements with Mr. Bessemer for the manufac- 
ture of Bessemer steel in this country. "With a perspica- 
city entirely characteristic of the man, he had perceived 
the transcendent importance of this invention, which was 
almost unnoticed by the world, and before Mr. Bessemer 
had ever received a shilling of legitimate compensation for 
his invention ;” and further on, ‘‘In that stage of the 
invention, Mr. Holley, perceiving its great importance, 
with his own true-hearted loyalty went directly to the 
man who had invented the process to get at the very limit, 
the utmost outpost of the invention, and we all know how 
much further he has carried it.” 

Can stronger evidence be adduced in repudiation of 
Kelly’s claim ? 

Yours faithfully, 


84, Argyll-terrace, Derby. F, J. R. CARULLA, 





A RADICAL” CURE FOR STRIKES. 
To THE EprToR OF ENGINEERING. 

Sir,—Arbitration and boards of conciliation may be all 
very well, when the award is given against the masters, 
but the men do not so readily submit when the award is 
against them. 

My proposals for the avoidance of strikes meet this 
much vexed question in a spirit that appeals to the pecu- 
niary interest of both master and man, and if adopted in 
many industries would be the means of entirely abolish- 
—— disastrous strikes so frequent of recent years. 

he work in hand previous to a demand for increased 
wages is the stumbling-block ; after it is finished the con- 
sumer pays the increased wages. It therefore follows 
that if work in hand can be satisfactorily dealt with, the 
occasion for strikes ceases to exist. ' 

The situation at present is often as follows: The 
masters are unable to give way to the demands of the 
workmen, not from any innate ‘‘cussedness” on their 
part, but because, since the work is being carried out 
under a contract entered into previous to the demand for 
increase of wages, a rise of, say, 10 per cent. in labour 
might cause a dead loss. 

I am of opinion that my proposed plan would prove the 
means of great benefit to all parties concerned, barring 
paid agitators, and it would pay the unions to pension 
them off on full pay, as compensation for disturbance of 
vested interests. 

Take the shipbuilding trade, for instance. Assume 
that a firm has just signed a contract for a 250,000/. mail 
steamer at the end of a period of depression when there 
was but little work left in the yard, in which case the 
work has probably been taken at a very low rate of profit. 
The men think it is time they had a rise in wages, and 
demand 10 per cent, increase. If the masters grant the 
demand, it will mean not only entire loss of profit, but 
perhaps a dead loss besides. 

The result is a refusal to comply with the men’s de- 
mands, who are consequently ordered out by the union 
officials, and remain out for, as in the recent instance, 
possibly 10 weeks. 

In the meantime the people who require ships built in 
a given time, place their orders in French or German 
yards, when but for the strike the orders would have been 
placed with us, 

The men, after staying out for 10 weeks, go back at 
last on practically the same terms that existed before the 
strike. They gain nothing, but lose wages amounting to 
(say an average of 30s. per week) 15/.; and, supposing 
that the masters gave in at the expiration of the strike, 
and conceded the advance, it would take 100 weeks’ work 
to make good the above loss, 

All that is required to cause the cessation of such 
suicidal disputes is for the men to agree that the ad- 
vance asked shall not take effect on any work for which a 
tender has been sent in before the demand was made, 
but that such work shall be carried out at the old rate, 
the masters undertaking that in respect of any contracts 
entered into subsequent to the demand, the price shall 
include for paying the amended rate of wages. If this 








principle was in force at a shipbuilding yard, the result 
would be as follows : 

The 250,000/. steamer would be built, say, in 18 months, 
at the old rate of wages, the masters thereby securing the 
profit calculated on, often smali enough in these days of 
acute competition; and shortly after the demand was 
made other contracts are entered into at a rate which 
allows wages to be increased to meet the demand of the 
men, 

Assume that half the men in the yard are engaged on 
the big steamer at the old rate of wages, and the other 
half on the new contracts of 10 per cent. rise. The addi- 
tional wages should be pooled, and divided among all, 
thus giving an immediate rise of 5 per cent.; and after 
the 18 months taken to complete the work in hand has 
expired, all alike will be getting 10 per cent. rise. 

Thus, instead of a man losing 15. by a 10 weeks’ strike, 
and taking 100 weeks to balance the loss, and in enforc- 
ing his demand driving trade abroad, at the expiration of 
100 weeks each man will have received 92, 153. more than 
if, as the result of 10 weeks on strike, he obtained 10 per 
cent, rise. 

The above amount also would be gained without any 
friction between master and man, or any dislocation of 
trade whatever. 

The principle will apply to many other industries in 
the kingdom. Of course if the men demanded more than 
the state of trade or the competition of foreigners would 
permit, it would simply mean that the masters would be 

uite unable to obtain work for the men to do, and in 
that case it would be an easy matter to demonstrate the 
impossibility of granting a further increase of wages, 
when, let us hope, common sense would prevail. 

The question that the masters were unable to obtain 
contracts owing to charging inordinate profits might be 
adjustable by arbitration. 

It seems to me that many a disastrous strike might be 
avoided by some such plan as that outlined above, and 
that the men would also derive benefit from the fact that 
the money now squandered in ‘‘ strike pay” might be 
—— in the more useful direction of old-age pensions. 

must apologise for the length of this letter, but 
having regard to the vast national importance of the sub- 
ject, and the enormous benefit that would accrue to the 
country by the abolition of strikes, I trust that you will 
find space for its insertion, and remain, 
Yours faithfully, 
ALEXANDER H. KINDER. 

23, Finsbury-circus, E.C., March 7, 1896. 

P.S.—My name being derived from a German source, I 
think it as well to state that my last full-blooded German 
ancestor was ‘“‘made in Germany ” 250 years ago. 





THE METRIC SYSTEM AND STANDARD 
SCREW THREADS. 
To THE EpiTor oF ENGINEERING. 

Srr,—The discussion that is taking place in ENGINEER- 
ING on the best gauge for screws and nuts, and the ad- 
visability of adopting a universal set of gauges for them, 
has interested me as well as others, and with others I am 
of opinion that it would be most desirable that experi- 
ments on a considerable scale should be carried out before 
any new system of gaugesis adopted, and I would suggest 
that the Institution of Mechanical Engineers carries them 
out; and, further, it would be advisable that particular 
attention should be paid by those who conduct the experi- 
ments, not only to the proportioning of the threads of a 
screw and its nut to obtain equal strength of the two, but 
the question of the friction between the threads of a bolt 
and nut for the purpose of remaining tight under jarring 
should also be considered, and that the effect of jarring or 
concussive action on the bolts should be fully looked into, 
as it appears to me to be more than probable that the 
square corners at the bottom of the threads of the Sellers 
gauge and of the French gauge will be found more liable 
to be the cause ofa broken bolt than will the rounded 
form of the bottom of the threads of the Whitworth 
gauge; and, further, I think it extremely likely that after 
all scientific theories with regard to new forms of threads 
have been thrashed out, it will be seen that the Whitworth 
gauge in its general good qualities will prove superior to 
any other, as it was arrived at by combining the ex- 
periences of many makers and users of screwed bolts, 

I am, Sir, your obedient servant, 
E. H. G. BREwsTER, 
Chartered Patent Agent. 
12, Delahay-street, Great George-street, 
Westminster, 8.W., March 10, 1896. 





To THE Eprror oF ENGINEERING. 

Sir,—With reference to your foot-note to my letter 
which you kindly published last week, you will excuse 
me for calling attention to the following sentences in 
your description of the French Admiralty thread in your 
number for April 26, 1895: ‘The circular explains that 
although the angles of the threads are theoretically sharp, 
yet in practice they prove to be more or less rounded, 
according to the degree of finish in their execution. This 
rounding, however, must not cause either the male or 
female screw to exceed the common surface limit fixed by 
the rule above.” 

Could you further explain this allowable rounding of the 
French Admiralty thread or publish the original text of 
the circular, and at the same time state where rounding 
or variation from the theoretical form is allowed in the 
Sellers thread ? The ideals are the same, but is the prac- 
tice similar? It seems fairly clear what may be done 
with the angles at the top of the thread (i.e., the large 
diameter of bolt and the small diameter of nut), but not 
so as regard the bottom. , 

If the bottom angles may be rounded and the theoretical 
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limit may not be exceeded, the bottom must be cut out 
below the theoretical diameter. If no rounding is allowed 
at the bottom, then the top angles of the thread in 
taps and dies must ba quite sharp, and as soon as these 
are worn appreciably they must be discarded. ; 
These differences between an ideal form and a practical 
realisation of that form are of the utmost importance in 
considering which may be the best form of thread to 


adopt in future. 
Yours respectfully, 
March 10, 1896. Screw-Curter. 
[We refer our correspondent to a paper by M. Sauvage. 
which we print on page 360 of the present issue.—Ep. E.] 








OIL TANK STEAMERS. 
To THE EpiTor OF ENGINEERING. 

S1r,—The Dutch tank steamer Bremerhaven, 3393 tons 
gross, carrying about 4000 tons oil in bulk, left Baltimore 
on Friday, January 17, and passed out to sea between 
the capes at the entrance to Chesapeake Bay, on Saturday, 
January 18, bound for Antwerp. 

On Monday, January 20, the wind had increased to a 
gale from N.N.E., the vessel then labouring and straining 
in a heavy sea, filling the main deck continually with 
water. About nine o’clock on Monday night oil appeared 
on the fire-room floor, having percolated from the coffer- 
dam through the coal in the cross-bunker and entering the 
boiler-room through the bunker doors, which, though 
closed, could not be kept tight. 

This oil ignited in a short time, and after many vain 
attempts of engineers and firemen to smother the flames 
by meana of wet mats and sailcloth, it was decided to 























be instructive to look into the cause or causes producing 


The economy derived from such a proceeding is also 


the above results ; and I wish, for this reason, to add a apparent, as no oil is wasted overboard, but returned to the 


few remarks relating to the case. _ 

The first question that would arise would naturally be, 
‘How could the oil reach the coal in the cross-bunker 
when the cofferdam was filled with salt water, as ib was 
in this instance?” 

Mr. B. Martell, in his exceedingly able paper, read 
before the Institution of Naval Architects, July 11, 
1893, states on page 7: ‘‘To obtain immunity from 
danger from this cause (oil getting into bunker or boiler- 
room), these cofferdams should be filled with water. By 
this means the cargo holds are completely separated from 
per machinery space, and from the store-rooms of the fore 
end.” 
{t must be admitted that this proposition is correct if 
bulkheads were always tight, or even generally tight ; 
but in all my experience with tank steamers I have seldom 
found a bulkhead absolutely tight, It may be nearly so 
on leaving port, but later on the voyage, when the vessel 
is subject to severe rolling and pitching, more or less leak 
is bound to develop in these. ; ; 

Taking the case of the Bremerhaven as an illustration, 
it is probable that both forward and aft bulkheads of the 
cofferdam were what may in a general way be termed 
tight at the start. The captain had, according to instruc- 
tions from the English Lloyd’s, filled this safety-tank 
with water, and considered himself, therefore, safe under 
the guidance of such advice. The vessel proceeded to 
sea, and encountered rough weather and consequent 
straining. Under these conditions the cofferdam bulk- 
heads commenced to leak. The consequence was that 
the salt water contained in this tank found its way into 
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abandon the fire-room, so much more as coal and oil were 
also burning fiercely in the cross-bunker, and the smoke 
and heat had become insupportable in this neighbourhood. 
Fires could, of course, not be hauled. 

The gauge glasses on the boilers were now broken for the 
purpose of filling the boiler-room with steam, the door from 
the engine to the boiler-room closed, and all openings to the 
atmosphere covered up as much as possible. The main en- 
gine had in the meanwhile been shut down, and the 
donkey feed-pump set going for the purpose of feeding the 
boilers with cold water to make up for the loss from escap- 
ing steam and water through broken gauge glasses and 
connections, and also for the purpose of protecting the 
crown sheets. A stream of water was kept pouring into 
the burning coal and oil in the bunker. 

The vessel with its crew was now in as desperate a con- 
dition as it would seem possible to imagine. The boats 
had all been swung outboard ready to lower, but even 
this hope of escape had to be abandoned, as boat after 
boat was crushed by the heavy rolling of the vessel, which 
had fallen off in the trough of the sea when the engine 
was —— é . 

Considering that fire and explosion, a veritable hell, 
were working out their destiny inside this craft, while 
nothing but certain death by drowning could be found 
outside, it can easily be imagined that this crew of 34 
men had, at least for some hours, as tough an experience 
as ever fell to the lot of seafaring men. About midnight 
a steamer was sighted, and signal rockets fired without 
eliciting any response; not even the comfort of having 
her stand by was to be had in these awful moments of 
suspenss. After two hours more of alternate hope and 
despair, viz , 2.30 in the morning, the steam was found to 
have subdued the fire in the boiler-room, and the water 
partly that ia thecrcss bunker. The men were nowset t» 
work baling out water and oil, and kept at it for 24 hours, 
till fires could be again lighted and steam raised. 

Iv is hardly necessary to state that the return to New 
York, which was the nearest port, had to be conducted 
with the greatest care, as under the circumstances the 
influx of oil in the boiler-room had continually to be wiped 
and baled out, and any new outbreak of fire in the coal 
banker likewise watched and subdued. 

It would seem but just to add that Captain M. W. 
Ninnes, Chief Engineer H. Craven, and First Officer 
©. Heréfurth deserve great credit for bringing their vessel 
and its cargo to port, especially as even the return voyage 
was made under exceptional risk, as any fresh outbreak of 
fire might have blown them up at but a moment’s notice. 
Having concluded the description of this case, it should 





the cross-bunker, and as the surface of the water in the 
cofferdam got lower, the excessive pressure in the aft oil 
tank forced the oil from this tank into the cofferdam 
through the leaky bulkhead between them. 

After a longer or shorter interval, depending on the 
extent of the leak in these bulkheads, the cofferdam 
would have filled entirely with oil, unless the captain, at 
the first discovery of leakage, could have drawn off the oil 
floating on top of the salt water in this tank, The appli- 
ances for doing this were, however, not provided, and his 
only remedy was, therefore, to pump out the cofferdam 
entirely, so as to get rid of the oil, and thereafter refill 
it with salt water. This had to be repeated continually, 
and even taking this precaution, water and oil mixed 
would naturally enter the bunker. 

If we insist on carrying water in cofferdams, it would 
seem that one of two expedients must be adopted to 
insure safety. First, the cofferdam might be provided 
with a pressure gauge and safety valve to enable the engi- 
neer to keep a certain and definite pressure in this, always 
sufficient to overbalance the oil pressure in the aft oil tank ; 
but should the bulkhead separating the two leak even but 
moderately, the salt water from the cofferdam would 
enter this tank and steadily increase the pressure in it 
till oil would probably flow out of the air pipes on deck. 
To maintain a perfect equilibrium of pressure in the coffer- 
dam and adjacent oil tank would be most difficult. 

The second and probably safer expedient would be to 
introduce in the cofferdam openings or valves, at or a 
little above the deep load line, one on each side of the 
vessel, so that any oil floating on the top of the water 
might have free access to the sea. In case of leaky coffer- 
dam bulkheads, a continuous stream of salt water could 
be pumped into the bottom of this compartment, thereby 
keeping the floating oil at such a height that ip would 
readily discharge itself overboard. 

The objection to this arrangement is, however, that in 
cases of considerable leak in bulkheads the loss of oil 
would be great. 

It has been the custom in German tank steamers, of 

which there are about 20 continually in service, to always 
keep the safety tank or cofferdam empty. Any oil 
entering this tank is promptly pumped back into the main 
tanks, and the engineer or first officer has to examine and 
report on the amount of oil leakage into the cofferdam 
twice on every watch. 
_ This system seems far safer than that of carrying water 
in the cofferdam ; as long as the safety tank is kept empty, 
any oil leak to the cross-bunker or boiler-room is almost 
an impossibility. 
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main tanks, and a further advantage, and probably an im- 
portant one, is ‘* that any leak from the between-deck 
or expansion trunks can be led, if necessary, to the empty 
cofferdam and got rid of without resorting to the usual 
practice of baling out by hand the oil accumulating on 
this deck from such causes.” 

The system here described as carried out in German 
tank steamers has proved itself so far economical and 
safe under ordinary conditions, and would no doubt have 
served its purpose if it had been in use on board the 
Bremerhaven ; but still, cases may occur in the future 
where neither of the plans here discussed would be 
adequate to save the vessel. 

Ip is a question whether a combination of the two 
arrangements above described, with some slight modifica- 
cations, would not insure more safety to oil-carrying 
steamers. 

I would propose, as illustrated in the drawing, to divide 
the present style of cofferdam into two divisions, of which 
the forward should be used as a drainage tank only, any 
oil accumulating in this to be pumped back immediately 
into themain tanks. The aft division should be provided 
with large gate valves, one on each side, near the deep load 
line, and a third valve in the bottom of sufficient size to 
insure an efficient natural circulation of the water in the 
tank, giving any floating oil a chance to pass freely over- 
board. The valves should all be operated from the upper 
a and only be shut in case of accident to the aft bulk- 

ead, 

I believe a cofferdam or safety tank constructed on this 
plan would insure greater safety than those used at 
present, which do not entirely provide the protection 
desired. The subject, being of vital importance to owners 
and underwriters, not to speak of the crews manning 


| these vessels, should be carefully considered by all parties 


interested, and especially by classification societies, whose 
dictates are not always infallible. 


Yours truly, 
Ve F. LAssog, 


Surveyor to Bureau Veritas, New York. 
February 10, 1896. 





COAL PREMIUMS. 
To THE EprToR oF ENGINEERING. 

S1r,—All of us down here are right glad that ‘* Thirty 
Years’ Driver” and Mr. C. E. Stretton have been talking 
against coal premiums. Why, Sir, they are no good 
either to masters or men, and I wish they would do away 


| with it, for itonly makes men rogues and swindlers, and 


all drivers and firemen hate it. Do not for a minute think 
that I hate the premium because I do not get it ; I always 
do get it, and have done for years, But what good is it 
tome? I have to pay just about as much as it is worth ; 
I have to give out of it tips to the guards, who do not 
put down lost time to me when I drop a minute or two, 
and I have got to tip the fitter that keeps my engine in 
order, and I have got to tip the coal-stage men, who let 
me have a 6-cwb. box of coal now and again for nothing. 
There is a tip to the stores man for letting me have oil 
and tallow and not putting it down to me, There is two 
or three of the tips you have to give, and for all this tip- 
ping I get about 10s. premium a month. 

I burn 32 1b. of coal a mile, so the coal sheet says; 
the other men burn 32} Ib., 32# lb., 34 lb., and one burns 
37 lb. Of course tke first four are coal dodgers, but the 
work we do burns quite 40 lb. a mile; we all know it, 
and our foreman must know it. It will never do for me 
to begin to be honest, and put down the coalI burn. If 
I did, I should have to go to the bottom of the coal list, 
should be called on the carpet before my district super- 
intendent, and get put back on to a shunting engine or per- 
haps discharged. Being 55 years of age—30 years a driver, 
25 years on express trains—and a man with a wife and six 
children, you can see this would ruin me, so I shall be 
obliged, until they stop this humbugging system, to con- 
tinue to be a downright 

Op Coat DopcEr. 

London and North-Western Railway, March 7, 1896. 





BEAR VALLEY DAM. 
To THE EprtoR of ENGINEERING. 

Srr,—Will any.of your readers kindly show me how to 
find the “line of pressures” and the ‘‘ coefficient of 
safety” of the Bear Valley dam, as shown on page 244, 
vol. cv., of the Proceedings of the Institution of Civil Engi- 
neers? I have tried working them by rules from Traut- 
wine and Molesworth, but in each case the dam seems an 
impossibility. 

Yours truly, 

Assam, January 11, 1896. DovuEnn, 

(The remarkable structure referred by our correspon- 
dent has long been more or less of a puzzle to engineers. 
Its cross-section is a trapezoid measuring 3.2 ft. wide at the 
top and 8 ft. 6 in. wide at the bottom. Its height is 48 ft., 
and it is curved toa mean radius of 337 ft., subtending an 
angle of 424 deg. If it resisted in the same manner as @ 
straight dam, its stability would be impossible, but owing 
to the arch action, no signs of failure were observed during 
the five years in which it supported a full reservoir behind 
it. The calculation of the stresses in such a structure is by 
no means easy, but it is possible to approximate to them by 
the method of least work. A careful consideration of the 
Lara on these lines, which we made some years bac 
ed to the result that the dam could stand perfectly w 
provided it could deflect enough to let the arch action 
come into full play, but that such heavy bending stresses 
would be caused in a vertical section as to exceed the safe 
working limits of the material. The conclusion finally 
reached was that the structure took a considerable per- 
manent set, which allowed the upper half of the dam to act 
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mainly as an arch, whilst the lower half probably resisted 
the load on it, largely in the same way as an ordinary 
gravity dam. The possibility of such a permanent set 
seems evident from the remarkable manner in which old 
retaining walls often bulge without having their safety 
materially affected. In short, if the dam acted as a per- 
fectly elastic whole, its failure must have taken place on 
the first attempt to fill it.—Ep. E.] 





RAILWAY SIGNALS. 
To THe EprTok oF ENGINEERING. 

Srr,—With reference to the hydraulic system of work- 
ing points and signals described in your last issue, page 
312, I would point out that a system of like nature, but 
simpler and less perfect in detail, was patented by me in 
January, 1881. The arrangement was considered by 
experts at the time to be worthy of trial, and one of our 
leading railways offered to try it at a new station, at my 
expense should it fail. I was, however, unable to under- 
take this responsibility, and the affair fell through. The 
— was brought to the notice of Messrs. Saxby and 
‘armer, but that firm did not at the time appear to con- 
sider that the aid of hydraulic power was required in 

connection with railway points and signals. 

Yours truly, 


March 9, 1896. J. B. Bucknim, RE. 





THE NORTH-EASTERN RAILWAY 
BRAKE EXPERIMENTS. 
To THE EpiTor OF ENGINEERING. 

Srr,—I have waited all through the war of words be- 
tween Mr. C. E. Stretton and ‘‘ Novoye Vremya” to see 
whether the latter would leave off general abuse of persons 
and things, and produce for us something definite and 
worth discussion. If he has any form of brake in view 
which is better than the quick-action Westinghouse, let 
us have it described, and then tested properly by the 
Board of Trade against the Westinghouse. He has men- 
tioned ‘ta very much simpler brake which will do all that 
the new Westinghouse will, and some things beyond the 
power of either rapid or ordinary Westinghouse.” What 
is it? I think in the interests of science and public 
safety we may well call for its instant production, 

He speaks of ‘‘a rapid automatic vacuum.” What is it, 
and where is it in use, and when and where have proper 
experiments been tried on it? Is this the brake which in 
Australia was withdrawn from trials before a proper 2om- 
mission of experts when it was found they proposed to 
test it against another by running the two trains on 
parallel tracks at the same speed, and seeing which was 
pulled up first ? : 

He speaks of a brake combining air and electricity ; 
where is it in use? This comes rather funnily from a 
man who makes much of complications and multiplica- 
tions of parts, because he seems to advocate a brake in 
which there are two different forces to go wrong, and 
which requires both of them to work in proper harmony 
under all conditions, against a brake in which the power 
and the actuating force are both a single column of air. 
Electricity is far too delicate and eccentric a force to be 
relied on for the rough and constant work required for 
brakes on goods trucks and carriages. 

In bis letter in your issue cf February 21, ‘‘ Novoye 
Vremya” makes a number of propositions, and then 
proceeds to knock them down by a number of other 
propositions, Most of them require careful examina- 
tion, but we may take some for discussion. 

The North-Eastern trials showed that on a train of 30 
six-wheslers the quick-action Westinghouse showed a 
saving of 100 yards at 60 miles an hour against the brakes 
now used in this country (not 60 yards, as he puts it); 
but this, as the technical American press has pointed out, 
is not near the proper difference, as the train used in these 
trials had a conversion arrangement by which the slow (or 
old) and quick-action working could be brought into use 
as required, and this arrangement retarded the quick- 
action working. 

He says: ‘'(2) Trains of 30 carriages are few and far 
between, and seldom run at 60 miles an hour.” Asa 
matter of fact, in the near future our trains are certain to 
exceed 20 coaches, and the heavier your trains are the 
more likely are they to run up to 75 miles an hour, be- 
cause they will make tims down the banks; besides, he 
forgets we must have continuous brakes on goods trains. 

Again, ‘‘(3) Emergency stops are a small percentage of 
the total number made.” For which we are all thankful ; 
but that is no reason for being behind the rest of the 
world as to appliances for saving life and property. This 
sentence seems a suggestio falsi, because it assumes that 
quick action is of no use unless you are in an emergency, 
whereas it can be used from the slowest action up to a 
full-force application on a rear wheel 1500 ft. off in about 
two seconds, having, therefore, a large range of speed 
above our present brakes, but short of a full-force danger 
application, and in those countries where quick action is 
used, the assistance it gives ir handling trains is found 
very great. 

**(8) Special parts labelled ‘for emergency only’ are a 
very objectionable feature, a view generally accepted by 
railway engineers.” So I should think; but what has 
this got to do with the brakes we are discussing? Is 
** Novoye Vremya ” suddenly wandering back to memories 
of the late Clark and Webb chain brake ? 

‘**(10) The rapid Westinghouse, with all its complica- 
tion, cannot attain high retardation on trains of excessive 
length. Reason—its action is not rapid enough to prevent 
violent fore-and-aft motion in a very long train, unless 
the block pressure is so reduced that high retardation is 
out of the question.” 

This astounding statement is a direct contradiction to 
the results obtained in official tests all over the world, 


and it is just because the facts are the very opposite (that 
it does attain high retardation on trains of excessive length) 
that it has been so rapidly adopted wherever tried. 

While this country has been standing still in brake 
mattersfor the last eight years, the United States, Canada, 
Australia, France, Belgium, &c., have gone ahead so fast 
that we are now not one stage but two stages behind the 
United States; thus Mr. Parke at the New England 
Railroad Club: ‘* To-day the average stopping efficiency 
of the brakes upon passenger trains is far more than 
double what it was eight years ago, and the great advance 
in shortening the time of passenger service during the 
interval has only been rendered possible, with due con- 
sideration with safety, by this increased ability to stop 
trains in emergencies. The remarkably fast time which 
has become an established element in practical passenger 
service within the past three or four years has, how- 
ever, developed a demand for even a better stopping 
efficiency than that assured by the quick - action 
Westinghouse, and this requirement has instigated 
a modification of the quick-action brake which de- 
creases the length of the stops from high speeds about 25 
per cent.” This is called the “ high-speed brake.” You 
will note this experienced engineer says the effici 


The stopping distances given above are the net dis- 
tances calculated in the usual way ; as a matter of prac- 
tice, these figures would require some slight modification 
when applied to reduced speeds, owing to the fact that, 
on the one hand, there is a gain (in distance) due to the 
lessened influence of time in diminishing the coefficient of 
friction between blocks and wheels, as well as the 
greater friction obtained at the lower speed, and, on the 
other hand, a loss (i.¢., an increase of stopping distance) 
resulting from the consideration that the length run over 
before the retardation fully acts, is a greater percentage 
of the total stopping distance than is the case with high 
speeds. The errors are of opposite sign, and I only 
mention them pour mémoire, to save some kind Westing- 
house friend the unnecessary trouble of pointing them out. 

I have on previous occasions expressed my opinion that 
the quick-acting auto-vacuum brake will do all that the 
new Westinghouse can, as wellas a few things the latter 
cannot ; it is my intention to deal fully with the vacuum 
side of the question in a subsequent letter, but in the 
meantime I will give a few figures, deduced from the 
New South Wales trials of 1891, in proof of my assertion. 

Trains of Excessive Length. 





of 
the quick-action brake is “far more than double” the 
stopping power of the brakes we still use. Again, the 
Railroad Gazette says: ‘‘ When, at a more recent date, 
high-speed trains became an established feature of every- 
day railroad service in this country, even the superior 
efficiency of the quick-action Westinghouse seemed to fall 
short of assuring such safety as the high speeds require, 
and it was in response to an actual existing demand by 
the railroads that what is known as the ‘high-speed’ 
brake was developed. For more than two years 
the ‘Empire State express’ trains of the New York 
Central have been equipped with the high-spsed brake, 
and now it is in daily use on the ‘ Congressional limited’ 
trains of the Pennsylvania between New York and 
Washington. Without doubt other fast trains will 
soon be equipped with this improved form of brake, 
which stops a train in about 25 per cent. less distance 
than the ordinary quick-action brake ; and possesses other 
advantages that contribute additional security.” 

The fact is that these North-Eastern Railway trials 
have revealed to the American technical press the extra- 
ordinary out-of-date position we are in, and several very 
true and severe articles have appeared in their best 
journals, which I may quote another time, which wound 
our British prestige for common sense badly, and which 
must make your correspondent thankful he is not a 
native. ‘‘Novoye Vremya” is haunted by the “ parts” 
and ‘‘complications” of the quick-action, but if he 
remembers that it is being applied millions of times daily 
on tens of thousands of coaches and goods trucks in all 
extremes of climate—in the United States, Canada, 
Australia, Belgium, France, Russia, &c., and with no 
accidents—he may ease his mind, 

Of course a steam brake on an engine is as good as 
Westinghouse, but an objection to auto-vacuum is that 
its bulk prevents its being used on the engine, and 
requires a steam brake applied hy the same handle, but 
this contrivance does not fulfil all the proper conditions 
of an automatic continuous brake, and although the 
Board of Trade wink at it, it has caused accidents by the 
engine breaking away if the brake is applied by the 
guard, or by a burst hose, &c. 

Your correspondent improperly insinuated that Mr. 
Stretton had an interest in a particular brake; to save 
him doing so to me, I may tell him I am neither directly 
nor indirectly interested in any brake. I am an advocate, 
and my sole interest comes from my position as a frequent 
passenger and an old student of brake matters. 

I am, Sir, yours faithfully, 
Norman D. Macpnonarp. 

15, Abercromby-place, Edinburgh, February 24, 1896, 





To THE Eprror oF ENGINEERING. 

Str,—Whilst awaiting with much interest the appear- 
ance of ‘‘ Air Brake’s” next letter, another shell, forged 
from the material furnished by the North-Eastern trials, 
will serve to accelerate the demolition of the pernicious 
fable to which I alluded in my last, 

Although I have fully dealt with the point in previous 
letters, the following Table, showing the performances of 
the ordinary and rapid Westinghouse brakes as used upon 
trains comprising probably 99.9 per cent. of those run in 
English passenger service, will serve to emphasise facts 
as distinguished from fictions, and to prove that the ad- 
vantage tobe obtained from the adoption of the quick- 
acting brake is exceedingly small. The conditionsin each 
case are those of emergency stops made on a level line, 
with all weight resting on braked wheels, and the same 
ratio of block pressure to weight for both brakes. 


Trains of Eighteen Carriages. 


Speed. Retardation. Stopping Distance. | 
| Differ- 
Mil | ence, 
oo a Rapid. | Ordinary., Rapid. Ordinary. | 
per cent. | per cent. yards yards | yards 
30 12.9 me T "gE 83 5 
40 12.9 12.1 ; 139 148 | 9 
50 12.9 12.1 217 231 | 14 
60 12.9 12.1 313 333 | 20 





It will thus be seen that under all ordinary conditions 
of service the ‘‘ great’ advantage and ‘‘ splendid achieve- 
ments” of the rapid Westinghouse brake exist only in 
the imagination of its admirers. Its performance is ren- 
dered none the better when viewed in the light of its 








excessive complexity as compared to other brakes. 























Retardation. | Stopping Distance. | pjfference 
Carriages; | ____ fim Favour 
in Train. } | of Auto- 
Westing- | Auto- Westing- Auto- | vacuum, 
house. | vacuum. house. | vacuum. | 
| per cent. | per cent. yards yards yards 
40 957 | 9.95 208 | 282 11 
49 10.87 | 11.62 257 =| 241 1€ 
48 10.78 316 260 5h 


9.17 | 





The conditions in each case being those of emergency 
stops made on a level line from a speed of 50 miles an 
hour, with all weight resting on braked wheels, and a 
block pressure not exceeding 95 per cent. of the net weight 
of carriages and tender, and 85 per cent. of that carried 
by the coupled wheels of the engine. 

The figures speak for themselves, and I leave admirers 
of much complication and little result to extract from them 
such comfort as they may. 

I remain, Sir, yours faithfully, 
London, February 29, 1896. NovoyeE VREMYA. 





STEEL GIRDER TESTS AT THE BRADFORD 
TECHNICAL INSTITUTE. 
To THE EpiTor or ENGINEERING. 

Srr,—Our attention has been drawn to the article in 
your issue of February 28 relating to the tests on an 
18 in. by 7 in. girder taken at the Bradford Technical 
Institute. In it you state that the safe distributed load on 
a 10 ft. span is 64 tons, Thisis incorrect. If you refer to 
our catalogue, on page 57 you will find that the 64-ton 
load is taken ona _ of 14 ft. We do not give the carry- 
ing loads ona smaller span than 14 ft. on an 18 in. by 7 in. 
girder, as the strain on the web would become too great. 

Would you allow us to point out that in practice 
eed of this depth are never used for such small spans? 

he carrying distributed load is published in our book as 
909 tons on a foot at a strain on the material of 10.6 tons 
per square inch, which would give 90 tons on 10 ft. or 
45 tons centre load. 

Your article states that the girder stood 50 tons with a 
deflective of *: in.; this is borne out by some extensive 
experiments we have made by loading the girder with 
actual weight. We have found that at this strain they 
have no permanent set, and it requires considerably more 
weight than our published strains before this takes place. 

Our reason for troubling you with this letter is because 
without this explanation it would throw some doubt on 
the accuracy of our catalogue, and more than one of our 
customers have mentioned it to us. 

We inclose one of our new section books. 

We are, Sir, yours truly 
For Dorman, Lone, AND Co., 


W. H. Panton. 
19, Victoria-street, Westminster, S.W., March 10, 1896. 


Lire. 





ELECTRICAL ENGINEERS AND NATIONAL 
DEFENCE. 
To THE EpiTorR OF ENGINEERING. 

Str,—Permit me to offer the following brief remarks 
relative to the letter from ‘ Works ” in your last issue. 

Reading between the lines of his two letters, I think I 
understand that what he calls ‘ militarised civilians” 
will be trained cither on the lines of the Militia or the 
Volunteers. The former, in my opinion, would be pre- 
ferable, for obvious reasons, 

If ‘* Works” had been more clear in his first letter, I 
should not have ventured to criticise his remarks, bu 
there is still a good deal of haze surrounding what he 
writes ; and I am quite sure that any idea of subordinat- 
ing the work, at present, performed by Royal Engineers 
will not be listened to. 

Your obedient oe 





“JENNY LIND” LOCOMOTIVES. 
To THE Epiror OF ENGINEERING. cacti 
Siz,—All locomotive books mention a “ Jenny Lind 
engine; but it would seem that several railways had an 
engine of the name. , 
Tam anxious to know if when Mr. E. B. Wilson de- 
signed the engine he sent it round for trial, or if many 
of the name were built. Will any of your readers oblige? 


Yours truly, 
March 10, 1896. AN ENGINEER, 
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MACHINES FOR PREPARING WOOD PAVEMENT. 
CONSTRUCTED BY MESSRS, ALLEN RANSOME AND CO., LTD., ENGINEERS, LONDON. 





TEMPERLE:’s Cross Cut Saw. 
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WOOD PAVING BLOCK MACHINERY. 


THE introduction of the Australian hard woods jarrah 
and karri for wood paving purposes has proved too heavy 
a tax on the powers of wood-working machines de- 
signed initially for dealing with less refractory mate- 
rials. Messrs. A. Ransome and Co., Limited, of the 
Stanley Works, Chelsea, have accordingly recently 
brought out the two tools which we illustrate on 
this page. The firat machine is a cross - cutting 
saw with which the balks of jarrah, &c., can be 
cut up into paving blocks very rapidly. As will 
be seen from the illustration, it consists of a 
circular saw of large diameter, supported over 
an unusually great extent of its surface by cast- 
iron discs. These render the saw very stiff, and pre- 
vent it buckling even when hard driven. The saw 
spindle is supported on a carriage which slides 
on four vertical guide-bars. This carriage is balanced 
by the weighted levers shown to the right of the ma- 
chine, and is given a reciprocating motion by the crank 
shown below. This crank is independently driven by 
worm gearing, the speed being such that the saw makes 
32 strokes per minute. This, of course, involves an un- 
usually high speed for the worm gearing, but the latter 
is run in oil, and by its use it is possible to stop and 
work the saw in any part of its stroke without any 
risk of its running down. The balks to be cross-cut 
are introduced below the saw, and rest on a table not 
shown in the engraving. The attendant slides the 
timber forward along the table till it comes in contact 
with an adjustable stop attached to the framing 
of the machine. The saw then descends and cuts 
off one block. As soon as the saw is clear again 
on its up-stroke, the timber is again fed forward 
preparatory to another block being cut. The out- 
put of the machine shown is stated to be 18,000 
blocks per day, and in those machines in which 
a second saw is mounted on the other end of the spindle 
this number is about doubled. The single-saw ma- 
chine weighs, without table, 43 cwt., and takes about 
6 horse-power, whilst the double machine weighs 
45 cwt. and takes 10 horse-power. Both varieties of 
the Australian woods named above are liable to twist 
and warp badly, and as it is essential for paving pur- 
poses that the blocks shall be of equal thickness, 
the second machine illustrated has been designed 
for planing down the wood on its arrival in this 
country. As will be seen, it is a planing machine of 
the ordinary type, but with only a single set of 
cutters. The framing, spindles, &c., are, moreover, of 
unusual strength, in view of the extreme hardness of 
the material to be dealt with. The feed is automatic, 
and is accomplished by means of friction rollers. The 
weight of the tool is 41 cwt., and 6 horse-power are 
required to work it. The spindle speed is 1000 re- 
volutions per minute. 





INDUSTRIAL NOTES. 

Tue ‘Conciliation (Trade Disputes) Bill” of the 
Government has been issued. It is manifestly a purely 
Departmental Bill, for it is but a reproduction of the 
Bill of the late Government which was so strongly 
opposed, and which was consequently lost. If anything 
could show the incapacity of the Board of Trade for 
assuming the powers set forth in the Bill, it would be 
the measure itself. But the Board does "itself an in- 
justice. They have capable men whose services can 
be made valuable—have, in fact, been shown to be 
valuable; the fault lies in the drafting of the Bill. 
The Act of 1889 is again introduced holus-bolus, 
the provisions of which are about as applicable 
as clauses from the Annual Army Bill. As an in- 
evitable result the Bill will be severely criticised ia 
Committee, the clauses from the Act of 1889 will be 
opposed, and that, too, by the late President of the 
Board of Trade, who first introduced a similar measure, 
and by all the Labour members. There is, in fact, a 
disposition to try and separate the arbitration clauses 
from the conciliation clauses, to carry the latter and 
reject the former. If, however, this were done, there 
would be something wanting, as in the case of failure 
of conciliation it is well to be able to fall back on 
arbitration. The provisions of the Act of 1889 are 
inapplicable, for they deal with things past and done, 
or omitted to be done, and provide penalties in case of 
failure to fulfil conditions. Labour disputes have 
nothing whatever to do with the past; in this case 
arbitration has to do with the future wholly and abso- 
lutely. It may be for a short time or for a long period, 
but all and everything relates to the future. Here, in 
fact, is its difficulty, but the difficulty is not got rid 
of, nor is it lessened, by ignoring it. It will be far 
wiser to reduce the Bill than to perpetrate another 
failure, or make it complete on the face of it. 





The Trades Congress Parliamentary Committee have 
resolved to fight the Shipping Federation Bill in all 
its stages, and with all their might. This is not sur- 
prising, considering that it is quite a new departure i in 
labour questions to seek powers by a private Bill, 





But the following sentence from a newspaper which is 
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more or less the mouthpiece of the committee, is 
rather misleading: ‘*‘ The whole measure will have to 
be closely watched, and not the least the clauses which 
seek to override the Mercantile Marine Act, with its 
safeguards against crimping.” As pointed out in 
‘«Tndustrial Notes” of last week, there are but five 
clauses in the Bill, three of which are purely formal. 
There only remain two clauses, section 3, which em- 
powers the federation to establish a permanent fund ; 
and section 4, which seeks to empower the federation 
to supply seamen, notwithstanding the Merchant 
Shipping Act, 1894. It is very curious that this Act 
is misquoted in the above sentence, and in the Shipping 
Federation Bill; in the former it is called the Mercan- 
tile Marine Act, in the latter the Merchant Seamen’s 
Act, 1894. The wonder is that this slipshod drafting 
passed muster in the Committee on the Bill in its 
earlier and formal stages, There are two points in the 
Bill to be watched with care. Clause 3 might 
introduce methods of evading the Truck Acts, by 
exacting contributions, or, in other words, dealing at a 
particular shop—in this case a friendly society ; and, 
secondly, by opening the door to what is called crimp- 
ing, though not in the same degrading sense in which 
it is now understood, for the federation would be losers, 
not gainers, by that method. Whether the Bill is 
right or wrong as a matter of policy or expediency, it 
is nothing but right that its real ostensible objects 
should be put in a fair way, without prejudice. 
Britain is supremely interested in all that pertains to 
the mercantile marine, and anything that can improve 
the British sailor ought to be welcomed. But avy- 
thing likely to injure him should be watched most 
carefully. 





The naval policy of Her Majesty’s Government has 
been propounded, and it appears that it is not likely 
to be called in question by the leaders of the Opposi- 
tion, whatever may be done by some independent 
members on both sides of the House. The question 
of the building of ships does not come within the pur- 
view of these Notes. But the question of equipment, 
in so far as men are concerned, is quite within our 
range. There is a growing feeling that ships are being 
provided faster than efficient men to man them, espe- 
cially in that most important branch—the engine-room 
complement. Some extra provision has been made for 
‘* engineers” technically so called ; but for the-prac- 
tical working engineers in the engine-room nothing 
appears to have been done, or to have even been con- 
templated. The result is that the ‘‘ engine-room 
artificers,” as they are called, are not at all satisfied 
with the new naval programme, in so far as they are 
concerned, These men go into the Royal Navy as 
competent practical engineers, at no cost to the country 
in respect of their training. When once in the engine- 
room they have no real promotion to any other rank— 
they cannot become engineers by reason of the regula- 
tions. 

The dispute on the north-east coast as regards the 
shipwrights appears to have been settled in an 
amicable way by mutual concessions. The men 
claimed an advance of 4s. per week in consequence of 
the improved state of trade. The claim was rather 
large, but it opened the door to negotiation, with the 
result that after some interviews a compromise has 
been effected. The settlement affects some 2000 or 
3000 men in the shipbuilding yards of the Tyne, the 
Tees, the Wear, and the Hartlepools. It is possible, 
nay probable, that other bodies of workmen engaged 
in the shipbuilding industries will also claim some 
advance ; may such claims be mutually settled in the 
same quiet manner without a strike. The new naval 
policy will give a spurt to the shipbuilding industries 
in all parts of the kingdom, and it is but natural that 
the workmen should seek to participate in the revival. 





The monthly report of the Associated Blacksmiths is 
very encouraging as regards the state of trade, the total 
number returned as idle being only 168. The smiths in 
all the yards and shops on the Clyde, at Edinburgh 
and Leith, at Dundee, Belfast, and Barrow-in- Furness, 
have been agitating for an advance in wages. On the 
Clyde and at Belfast the employers have offered an 
advance of 5 per cent. advance on piece rates, and at 
Belfast 1s. per week, and on the Clyde a farthing per 
hour on day rates. The offer is being submitted to 
the vote of the members. The only question is the 
time limit ; the employers want the advance to operate 
for six months certain, to which some of the mean 
demur. It would be unfortunate if a dispute arose 
over this point, which, after all, is one of expediency 
rather than of principle. It is advantageous to have 
a fixed wage for a given time if the time can be agreed 
upon; in this matter a little mutual friendly negotia- 
tion ought to settle the question. Uncertainty is bad 
for employers and employed, for disputes may occur 
at any moment. 


The report of the Associated Ironmoulders is en- 
couraging in so far as the decrease of unemployed is 
concerned, The total number of members returned as 


‘*idle” is only about one-half the number of last year | 


at the same date, although they had not fully re- 
covered from the dispute on the Clyde and at Belfast. 
It is noted that the improvement is manifest in all the 
other trades connected with the iron and steel indus- 
tries. In view of the improved state of trade the 
opinion of the members has been taken upon the ques- 
tion of an advance in wages, and a conference of the 
six Glasgow districts was called, with the result that 
it was decided to ask the employers for an advance of 
id. per hour on time rates and 24 per cent. on piece 
rates, to commence on and from the 19th instant. The 
reply of the employers had not been given at the date 
of the report. Since November, 1880, there have been 
12 changes in the wages of the moulders of those dis- 
tricts, as follows: Advances in 1880, in 1881, and 1883 ; 
then three reductions in 1884, and one in 1885; then 
followed two advances in 1888, two in 1889, and a 
further advance in 1890 ; a reduction followed in May, 
1891. Notice of a further reduction was given in 1892, 
but by negotiation it was postponed, and ultimately 
it was withdrawn altogether. The present demand 
will, therefore, follow the reduction of 1892, by re- 
storing the wages to the point it was in January, 
1890. At Aberdeen an advance has been conceded, 
and also at Dundee. Attention is called to the new 
naval programme, and its effects upon prices; and 
therefore it is anticipated that advances in wages will 
also follow. The March report contains a very useful 
summary of technical ‘‘ Hints to Moulders.” This little 
essay ought to be most valuable to the practical 
moulder, and beneficial to the employer, as it will 
help to prevent waste and improve the character of the 
work, If the trade journals did this oftener, much 
good would result, for such hints would have the 
stamp of practical experience to give them value. 





The report of the Amalgamated Carpenters and 
Joiners is one of the most encouraging published at this 
date for years. With a total membership of 44,859, or 
nearly 45,000 strong, only 926 were on donation benefit, 
including those in Australia, Canada, and other 
colonies, and the United States. Last year at the 
same date there were 5156 unemployed, over 1000 of 
whom had been out of work for a long time, as they 
were on reduced pay. The notice which for many 
months was in the report as to a pending dispute in 
London is now withdrawn, co that it is hoped the 
question is more or less settled by being in abeyance. 
The report urges the members to try by all proper 
means to try and settle all pending disputes amicably, 
if possible, so as to avoid strikes, and consequent loss 
of funds, and of wages to the men. The question of 
Admiralty contracts and fair wages is taken up by 
several branches, and the executive express them- 
selves as being strongly opposed to the omission of the 
words, ‘**current in the district where the work is 
executed.” The letter of Mr. Goschen is printed, and 
the questions in the House of Commons. Some of the 
branches send in resolutions supporting the proposal 
to be represented at the forthcoming International 
Labour Congress in London. The amended rules of 
the society, just registered, provide for the election 
of 15 delegates to the Trades Congress. With this 
view the whole society is divided into 15 districts for 
the purpose of electing delegates. The number on sick 
benefit is 1009, and on superannuation 594, out of work 
926 ; total on the funds 2629 all told, out of 44,859. 
The result of this low percentage is that the funds are 
increasing, and the financial position of the society is 
exceedingly strong, after an experience of 36 years’ 
working since its reorganisation on the present basis 
in the year 1860. 


The reports from the Lancashire districts continue 
to be most encouraging as regards all branches of the 
engineering and cognate trades. There is a steadily 
increasing volume of work throughout the districts, 
in all departments, The activity is becoming very 
manifest in the machine tool branches; both the light 
and heavy departments are securing good orders for 
every variety, and for all requirements. One leading 
firm has secured a fairly large order for general 
machine tools to be sent to Cabul for the Ameer of 
Afghanistan. These have to be specially constructed 
to meet the requirements of transit over the difficult 
country to be traversed ; no single piece is to weigh 
more than 3 cwt., or be more than 9 ft. in length. 
Another firm has secured a very good order for 
special machine tools for Army purposes, to be available 
in the field, so as to fit up a workshop for all general 
purposes, Another firm has a large order for heavy 
tools for gunwork, and for the water-tube boilers for 
the Admiralty. Boilermakers are all very busy upon 
orders recently secured. There is a fair amount of 
work stirring amongst locomotive builders. Stationary 
engine builders continue to be well engaged. The 
machinists are all busy, with enough work on hand to 
keep them fully going for some time to come. General 
engineering is also quite busy, and many of the smaller | 





firms are engaged on repairs. There are no serious 
disputes pending in the labour world affecting any of 





those industries, so that the outlook is tolerably bright 
from all points of view. 





In the Wolverhampton district there has been a 
slight lull in the demand for some classes of iron, but 
inquiries are numerous by shipping agents and by ex- 
porting firms. Home demand is very strong, for the 
district ironfounders, boilermakers, and heavy hard- 
ware trades are all in fullswing. The buying of finished 
iron has been limited, however, to small parcels. 
Some heavy orders are in the market for hoops, bars, 
galvanised iron, and tinned sheets waiting to be taken 
up on foreign account, and renewals of expiring con- 
tracts given out last quarter are already being 
offered to be renewed. Makers are, however, well 
booked forward, and they hesitate to enter into en- 
gagements far ahead. In a few cases small parcels 
have changed hands at a reduction, but under pressure 
asa rule. A slight concession in this respect means 
very little as regards actual prices. Marked bars are 
improving in demand, and quotations are firmer than 
they were. Business is fairly good in stamping sheets, 
boiler and tank plates, prices being firm. The steel 
trade is more active, and prices are firm. The engi- 
neering, ironmoulding, boilermaking, and the heavy 
hardware trades are busy, and generally the bridge and 
girder constructors, the gasholder erectors, and tank 
makers, and most of the smaller branches. There are 
no labour disputes pending of any consequence to mar 
the outlook, which, generally speaking, is very good. 





In the Birmingham district things look a little better 
again. A firm tone has pervaded the market, with an 
upward tendency in prices. There is anactive demand 
for iron and steel for naval and railway constructive 
purposes, for cycle making, and wagon building. Iron 
and steel sheets are in active demand for most purpcses, 
but the quotations have been a little weak, and at times 
irregular. The engineering and heavier branches are 
fairly busy, and so also are many of the lighter 
branches of trade. 





The Cotton Spinners’ report shows that 4.3 per cent. 
are unemployed, which is better than it was. There 
have been 26 disputes in the month dealt with by the 
officials, none of them very serious. The total paid to 
out-of-work members in 1895 was 11,713/. 2s. 1d.; 
funerals, 195/. 10s. ; emigration, 36. 5s. ; total cost of 
management, 1298/. 17s, The sick fund ceaged in 1878, 
The general reports at present show that trade is a 
little better in the Lancashire districts, 





There are rumours of probable trouble at the docks 
again. The London and India Docks propose to 
agree with the shipowners to discharge their own 
cargoes on the quays. Then the warehousemen have 
given notice of reductions of 10 per cent. in the Tea 
Department and at the Indigo Department. The 
employers allege that the reductions do not affect the 
‘*dockera’ tanner,” but the men allege the contrary. 
The reductions are not in time wages, but in piece- 
work. The question of a sick benefit society has also 
been started, which all the men must join; this they 
say will interfere with their liberty. 


The Mining Association of Great Britain at its 
recent annual meeting had before it the reports of its 
law clerk, Mr. R. Ellis, on the several Bills before 
Parliament affecting the mining industries, such as 
the Employers’ Liability Bill, Mines Amendment 
Bill, the Truck Bill, the Conciliation Bill, &c. As a 
rule, the reports of the Association are very valuable, 
whether the reader thereof agrees or disagrees with 
the conclusions arrived at. The reports on the Eight- 
Hours Bill have been good, because of the judicial 
way in which the question is handled. 

The committee appointed by the recent conference 
of miners to consider and re-draft portions of the Coal 
Mines Regulation Bill have been in session at the 
Westminster Palace Hotel, in order to see whether it 
was possible to agree upon some of the debatable 

ints. The committee is composed of Mr. Burt, Mr. 
‘enwick, and Mr. Wilson, representing Durham and 
Northumberland; Mr. Abraham, representing South 
Wales and Monmouth; and Mr. Pickard, M.P., Mr. 
Ashton, J.P., and Mr. S. Woods, representing the 
National Federation. The re-drafting is to be in 
accordance with the decisions of the Birmingham 
Conference. 

The Fife and Clackmannan coalowners have given 
notice to the miners of a reduction of 124 per cent. in 
wages, in consequence of the reduction of shipping 
prices. Both wages and prices are now lower than in 
1888, that is, on the basis of the present reduction. 

The Lanarkshire and Ayrshire coalowners decided 
last week to reduce the miners’ wages 6d. per day from 
Monday last. In some districts the reduction had 
already taken place. 

The Durham miners will probably re-ballot on the 





question of withdrawing from the Conciliation Board, 
as the voting was not very satisfactory, there were 80 
many abstentions. There is great complaint as to the 
state of the coal trade in Durham and Northumberland, 
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the prices realised at the pit being extremely low. 
All parties desire to avert a dispute if possible, but the 
outlook rather points to reductions which the men 
may resent, in spite of all peaceable counsels to the 
contrary. The leaders of the men are depressed by the 
situation, 








THE TUNNEL UNDER THE THAMES AT 
BLACKWALL.* 
By Mr, ALEXANDER R. Binnik, M. Ins}. C.E. 


In attempting this evening to describe one of the most 
difficult engineering works that have been carried out in 
London during the past 50 years, I shall have to make 
some few preparatory and explanatory remarks; it will 
then be necessary to describe the peculiar circumstances 
surrounding the problem; after which I must lay before 
you the plans for, and describe the work itself and the 
means adopted in constructing it, glancing, as I proceed, 
at the history of the subject, and at the physiological 
effects produced by the use of compressed air. 

The subject of this evening’s discourse, the tunnel under 
the Thames at Blackwall, at once defines and narrows it 
to an account of the construction of a subaqueous tunnel, 
and although I shall describe the whole work, yet my re- 
marks will be more particularly directed to that part of 
the tunnel which is situate under the Thames. 

A tunnel may be defined as a horizuntal or inclined 
subterranean perforation or boring, generally constructed 
for _ accommodation of a roadway, a railway, or a 
canal. 

It will be noticed that I use the word perforation or 
boring, by which I mean a subterranean excavation carried 
out in a horizontal or inclined direction underground 
either from its two ends or from the bottoms of shafts 
sunk to the proper depth upon its centre line, I 
make this definition to prevent confusion with another 
very similar class of work, to which I shall have to 
allude, which is constructed by first sinking or digging a 
horizontal trench to the required depth in which the road 
way is formed and arched over, the excavation or trench 
afterwards being filled in above it. This mode of con- 
struction is termed cut-and-cover work, and is the way in 
which the sewers in our streets are generally built, and 
most of our underground railways were carried out as 
cut-and-cover work. 

In tunnelling, therefore, at the outset of our description, 
I wish you to bear in mind, that the work divides itself 
naturally into two main portions: 

1. The excavation, digging, or blasting of the material 
to be removed, and 

2. Into lining or arching in the excavation, so as to 
prevent the sides, top, and bottom from falling in, or 
being pressed upwards by the weight of the supsrincum- 
bent earth or rock. 

It will at once be noticed, therefore, that the mode of 
constructing any particular tunnel will differ very much, 
according to the nature of the material to ba excavated, 
be it rock, clay, gravel, or quickeand, and that in con- 
struction the whole work will be rendered much more 
costly and difficult if it has to be carried through ground 
highly charged with water; and when, as in the case of 
the Blackwall Tunnel, ib has to be executed through 
gravel under a wide river like the Thames, the cost, diffi- 
culty, and dangers of the work approach the limit of 
engineering skill to carry it successfully to completion. 

It will be at once obvious that if the tunnel is of any 
considerable size, and the soil to be excavated is of a soft 
nature, such as clay, sand, gravel, or the like, consider- 
able difficulty will be experienced in supporting the face, 
sides, and top of the excavation, before the lining is built 
into its place. If the work be of small dimensions, it is 
often called a heading, and its top is supported on cross 
timbers resting on side props. Should it, however, be of 
larger size, the timbering becomes much more complicated 
and costly, and requires great skill in its design and 
management. 

When, between the years 1818 and 1825, Sir Mark Isam- 

bard Brunel was thinking out the mode of constructing 
the old Thames Tunnel between Rotherhithe and Wapping, 
he designed several pieces of apparatus, which he termed 
shields, to obviate the use of all the mass of timber 
usually required. Some contrivance of this description 
became necessary, for it was imperative that as far as 
possible, if settlements or subsidences in the bed of the 
river were to be avoided, no more material should be 
excavated than was just required to receive the brick- 
work of the tunnel. Besides which it is very proble- 
matical if the mode of timbering usually adopted would 
withstand the varying strains to which it would be sub- 
jected under the varying pressures due to the different 
depths of water at high and low tide. 
_ The shield he ultimately adopted was a structure of 
iron, which could be pushed forward in front of the work 
as it progressed, a model of which stands on the table. 
It was so designed as to afford platforms on which the 
men could work at different levels ; it afforded a means of 
supporting the face and roof during excavation and a 
place of safety in the rear of the shield in which the brick- 
work of the tunnel could be built up, and it could be 
pushed forward gradually in sections by means of screw 
jacks. I have now, I hope, made clear the general sub- 
ject, and must proceed to the particular work before us 
to night, 

Position of the Tunnel.—Daring the past 90 years many 
proposals have been made for crossing the Thames below 
London Bridge, where the Port of London, with its river, 
ships, and docks, forms a barrier to vehicular or pedestrian 
traffic between ibs opposite banks, 





_* Paper read before Royal Institution of Great Britain, 
Friday, March 6, 1896. 








The first work of the kind attempted, but not concluded, 
was Vaye’s tunnel at Limehouse in 1805. We then have 
Brunel’s tunnel, 1825 to 1841; then the Tower —— 
for foot passengers, 7 ft. in diameter, carried throug 
the London clay in 186970 by Messrs. Barlow and 
Greathead ; and, finally, the late Metropolitan Board of 
Works obtained an Act in 1887 to construct a tunnel 
under the Thames at Blackwall, 6 miles from London 
Bridge. 

This tunnel crosses the river 14 miles below Greenwich 
and 3 miles above Woolwich, and will bring these growing 
and populous places into direct communication with 
Poplar and the East and West India Docks on the north 
side of the Thames. 

The section of the tunnel* shows that at this point the 
river is 1200 ft. in width and 46 ft. in depth at high 
water, and borings revealed the fact that, although the 
London clay was present on both banks of the river, 
yet that the tunnel must pass below it into the sands and 
clays of the Woolwich series, and for a considerable dis- 
tance through a bed of gravel, which apparently filled an 
older and deeper river bed. 

Not only had the river to be passed under, but it 
must be remembered that it is embanked, and that what 
were the old marshes on each side are below the level 
of high water in the river. Further, it will be observed 
that the soil of these marshes, to a depth considerably 
below that of low water in the river, consists of —— 
soil, peat, sand, and gravel, all of them highly charged 
with water. Under this is the London clay, with its base 
beds of impure limestone full of fossils, and then the 
sands, clays, &c, of the Woolwich beds; all these beds 
were under the full pressure of water due to the varying 
tidal level, and in their natural state so saturated were 
— of the beds of eand as to connect them with quick- 
sands, 

But undoubtedly the most serious obstacle was the large 
deep bed of coarse gravel with but little sand. This 
gravel was opon and fully saturated with the river water, 
and as the bottom of the tunnel was to be 80 ft. below 
high water, it was certain that a pressure of about 35 Ib. 
on the square inch would have to be encountered. This, 
however, was not the only difficulty, for it was clear that 
if the water could find an easy entrance to, and flow among 
the gravel, air would also as easily escape from ib. 

It was obvious, therefore, from the outset that the 
tunnel would have to be constructed under difficulties 
never before contended with either in the construction of 
Brunel’s tunnel at Rotherhithe or elsewhere. Moreover, 
it was evident that no ordinary mode of tunnelling could 
be adopted, and that some description of shield would be 
required. 

Again, from the difficulties met with by Brunel at the 
much easier site at Rotherhithe, it was clear that some 
more than ordinary measures would have to be resorted 
to to keep out the inflow of water in passing under the 
river and through the gravel bed above referred to. 

It was consequently determined to use compressed air, 
as had been first suggested in his patent of 1830 a 4 
Admiral Lord Cochrane (Earl Dundonald), and whic 
had been successfully used under Lake Michigan and the 
Hudson River at New York, as well as at the tunnel 
under the Saint Clair River and on a portion of the City 
and South London Railway at Stockwell). After consul- 
tation with Sir Benjamin Baker and Mr. Greathead, the 
final design was determined upon, and the contract was 
let by the London County Council to Messrs. S. Pearson 
and Son for 871,000/. early in 1892. 

The whole work is 6200 ft. in length ; the incline on the 
south or Kent side of the river is on a gradient of 1 in 
36, and has a run of 2408.6 ft.; the portion under the 
river for a distance of 1212 ft. is level, and the north or 
Middlesex incline has a gradient of 1 in 34 for a length 
of 2579.6 ft. In other words, the inclined approaches 
will not be so steep as parts of St. James-street and 
Regent-street, and very much less so than the east side 
of Trafalgar-square, opposite Morley’s Hotel; they will, 
however, be about equal to that of the Haymarket. 

The work may be divided into three portions—open 
approaches with side walls, cut and cover arched over 
with brickwork, and tunnel —- composed of cast-iron 
rings lined and concrete-faced with white glazed tiles—all 
the other parts of the work being faced with white glazed 
bricks, 

The lengths of the various portions, including the 
shaft, are as follows : 


ft. 
Open approach 1735 
Cut and cover 1382 
Cast-iron tunnel 3083 
6200 


or a total of a little over 1 mile, To facilitate the work, 
so as to permit of altering its direction, which it would 
be difficult to do by means of a long curve in a tunnel of 
this description lined with cast iron, and to secure venti- 
lation, there are four shafts varying in depth from 75 fo. 
to 98 ft., and having an internal diameter of 48 fb. 

The tunnel proper is circular in cross-section, 27 ft. 
outside diameter, or 6 ft. larger than that of St. Clair 
(the largest hitherto constructed), built up of 14 cast-iron 
segments and a key-piece ; each complete ring of eegments 
is 2 ft. 6 in. in width.t 

The thickness of the cast iron is 2 in., the flanges are 
12 in. deep, measured from the outside, and each segment 
weighs about 1-ton. All the joints are brought to a true 
and even surface by machine planing, and the whole are 
bolted to each other and to the adjacent cast-iron rings 
by wrought-iron bolts and nuts. To insure that the cast- 
iron plates have a firm abutment upon and against the 





* See ENGINEERING, vol. lix., page 166, 
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surrounding earth, there is a hole near the centre of each, 
fitted with a screw plug, through which grout is forced, 
as will be presently described. 

The internal edges of the flanges of the plates for a 
depth of 2in. are recassed, and after they are fixed in 
position and bolted together, this recess is filled and 
caulked with rust joint cement composed of iron filings 
and sal-ammoniav. The space between the flanges, and 
for a distancs of 44 in. beyond and around them, is filled 
sp solid with Portland cement concrete faced with white 
glazed tiles, so that the effective diameter of the tunnel 
is 24 ft. 3 in. 

Within this the road of 16 ft. with two footpaths, each 
3 ft. 14 in. in width, is formed, resting on an arched sub- 
way 12ft. in width and 5ft. 6in. in height for the 
reception of water pipes.* There are also proper drains 
for the road and channels for smaller pipes for road 
cleansing, &c. This road of 16ft. will be of the same 
width as parts of Little Queen-street, Holborn, and 
King-street, Westminster, and of a greater width than 
parts of Drury-lane, Fetter-lane, Upper and Lower 
Thames-streets, London Wall, Lombard-street, and 
Threadneedle-street, and as there will be no occasion for 
stopping at shops, houses, and street corners, it should be 
ample for two lines of the largest vehicles. Should the 
traffic, however, increase beyond the capacity of the 
tunnel, land has been secured for the construction of 
another and parallel line of tunnel. 

The road will be paved with asphalte in the level por- 
tion under the river, and with granite laid in tar and 
pitch on the inclined approaches. The whole work 
underground will be lighted by three rows of incandescent 
32 candle-power electric lamps placed alternately 10 ft. 
apart on the common centre line, no gas being admitted 
to any portion of the tunnel. 

The cut-and-cover portions of the work are formed of 
brickwork varying in thickness from 18 in. to 2 ft, ; this 
is covered with 14 in. of asphalte and backed with 2 ft. of 
Portland cement concrete, so that the thickness at the 
thinnest part is 3 ft. 6in. Internally the cut-and-cover 
portions will in all respects resemble that of the tunnel 
proper formed incast iron. The open approaches as above 
described are flanked with inclined retaining walls faced 
with white glazed bricks carrying a high fence wall with 
stone coping. 

At each extremity the tunnei will be approached through 
an arched gateway supporting the lodgekeeper’s house ; 
there will also be stairway access at the junction of the 
open approach with the cut and cover, as well as stairways 
down one of the shafts on each side of the river ; the other 
shaft near the river on the south side, being in private 
property, isdomed over and a ventilating chimney carried 
up from it; the similar shaft near the river on the north 
side being devoted to administrative and working pur- 
poser, such as pumping, elevating, lighting, &c. 

Each shaft is 58 ft. outside and 48 ft. inside diameter, 
aud is formed, as it were, of two skins of riveted wrought- 
iron work ; the two skins are braced and held together by 
wrought-iron struts and ties, the space between them being 
filled in solid with Portland cement concrete. 

Near the lower extremity of each shaft its side walls 
are perforated by two openings 29 ft. 4in. in diameter, 
These openings are for the purpose of forming junctions 
with the tunnel, and were temporarly fitted during the 
time the shafts were being sunk by means of large 
wrought-iron plugs. At a distance of 8 ft. from the bottom 
the inner skin is bent outwards to join the outer skin, and 
together form a fae. paceaty J sharp cutting edge. All 
the shafts will be lined, when finished, with white glazed 
brickwork. 

The shafts were sunk in the following manner: 

Having been built up to a considerable heightt above 
the surface of the ground in the positions they were to 
occupy, the earth, clay, sand, &c., were excavated within 
the circumference of the shafts and from below the cutting 
edge, and as this process of excavation proceeded, the 
shaft sank into the ground partly by its own weight, and 
in some cases assisted by additional weight placed upon it. 

When the final level was reached, the bottom fora depth 
of 13 f. was filled in with concrete in which, and attached 
to the walls of the shaft, was fixed a water-tight wrought- 
iron floor.t 

As the junction between the tunnel and shafts nearest 
to the river had to be made under compressed air, pro- 
vision was made for fixing temporary air tight floors at 
a level of a few feet above the crown of the tunnel. 
These air-tight flcors were held down by wrought-iron 
girders 12 ft. in length and 4 ft. in depth, secured to the 
sides of the shafts so as to prevent the floors from being 
blown upwards under an air pressure of 4000 tons. 

I think that I have now in its main outlines described 
the principal features of the work, and must proceed to 
give some account of the mode of its construction. 

In doing this I shall have first to describe the shield, 
and then the mode of working it under compressed air. 

The shield§ as shown in the model on the table 
is a structure of steel, cylindrical in shape, 19 fb. 6 in. 
in length and 27 ft. 8 in. outside diameter. Ib is 
stiffened by two circular partitions 3 ft, apart, and its 
forward or working face, which presses against the 
material to be excavated, is divided into 12 pockets or 
cells by three horizontal and three vertical partitions. It 
is within these spaces, which are 6 ft. in height, that the 
men work. Between the two circular stiffening partition 
are formed air locks and shoots for passing out the exca 
vated material. 

Arranged round the inner circumference of the shield, 
and attached to it and the circular partitions, are disposed 


* See ENGINEERING, vol. lix., page 212, 
+ Ibid., vol. lix., page 344. 
+ Ibid., vol lix., page 329. 
§ Ibid., vol. lix., page 397, 
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28 hydraulic rams 8 in. in diameter, for the purpose of 
pressing or pushing the shield forward. 

In the rear of the shield, or that portion of it which 
faces the completed tunnel, is a space which is merely 
inclosed within the outer skin of the shield ; this space is 
called the tail of the shield; it always overlaps by 
2 ft. 6 in., or one cast-iron ring, the last completed portion 
of the tunnel, and within it are built up the various rings 
of iron with which the tunnel is lined. 

Attached to the back or rearward part of the two 
circular stiffening partitions, and projecting into the tail 
of the shield, are two hydraulic erectors for placing the 
segments of the rings in position. There are two vertical 
rams which cause a rackwork to move up or down in a 
vertical direction. These racks gear into a pinion which 
carries an arm. Consequently the vertical motion of the 
rack causes the arm to move through an arc of a little 
over 180 deg. This arm carries another ram, by which 
the arm can be lengthened or shortened as desired. 

In working, the end of the arm can be attached to the 
lug or projection cast on the centre of the inner side of 
each segment, where, by the turning and lengthening 
motion of the arm, the segment can be placed in any 
designed part of the ring. 

This shield, weighing about 250 tons, was built in an 
excavation at the top of shaft No. 4,* and when com- 
pleted its ends were closed with timber to make it water- 
tight, and it was fluated into shaft No. 4, which had been 
filled with water. The water was then pumped out of 
the shaft, and as the water fell, the shield floating on its 
surface gradually descended until it rested on the bottom. 

As above described, it will be noticed that the 12 work- 
ing cells or pockets are open in front, and the shield is so 
used in hard or stiff ground, but in the gravel beds the 
working face has, except when the excavation is in pro- 
gress, to be very carefully closed with the wrought-iron 
shutters, secured with screws as shown on the section, the 
mode of working which will be presently described. 


(To be continued.) 





METRIC SCREW THREADS. 


Note upon the Application of the System of Mechanical 
Screw Threads established by La Société a’Encourage- 


ment. t 
By M. Ep. Savvace. 

Tue system of threads for mechanical screws of a dia- 
meter equal or superior to 6 millimetres (.24 in.) has been 
definitely established by La Société d’Encouragement 
pour I’Industrie Nationale after a minute inquiry during 
the years 1893 and 1894, and a discussion in a general 
meeting on May 10, 1894. The rules defining the system 
were given in detail in the Bulletin of June, 1894. The 
other publications of the Soci(té relative to the unification 
of screw threads are to be found in the Bulletins of De- 
cember, 1891, page 692; of April, 1893, page 173; of 
September, 1893, page 704; of October, 1893, page 762 ; 
of November, 1893, page 806; of March, 1894, page 139 ; 
and of April, 1894, page 145. The following is an abstract 
of the rules: 

The form of the threads is derived from an equilateral 
triangle, truncated by two lines parallel to the base (that 
8, parallel to the axis of the screw) drawn respectively 
at one-eighth of the height from the summit and the 
base. This is the form of thread adopted in the previous 
screws of the French marine, and in the Sellers system 
in the United States. The diameter of the screw is 
measured over the threads after truncation. The system 
comprises a normal series of principal screws of even dia- 
meters, whose pitches vary by half-millimetres, starting 
from one millimetre. The Table below gives particulars : 

Pitches and Diameters of Metric Screws, 
Pitch. Diameter. 
Millimetres. 


Inches, Millimetres. Inches. 

1 0394 6 -236 
1.5 .059 10 .393 
2 U787 14 551 
2.5 984 18 .708 
8 1181 24 -945 
3.5 .1378 30 3.181 
4 1576 36 1.417 
4.5 1772 42 1.654 
6 1969 48 1.890 
F.5 .2166 66 2.205 
6 . 2362 64 2 520 
6.6 . 2559 72 2 835 
7 .2756 80 3.150 
7.5 . 2953 838 3.465 
8 .SLEO 96 3.779 
8.5 .8347 106 417 

9 3543 116 4.66 

9.5 3740 126 495 

10 .38937 136 5 35 

10.5 -4133 148 5.82 


Between the principal screws it is possible, if need be, 
to intercalate intermediate screws, having the same pitch 
as that of the principal screw immediately smaller. The 
diameter of these intermediate screws should always be a 
whole number of millimetres, and, if possible, an even 
number. 

The male and female screws have, in principle, the 
same threads, but in order to provide the necessary clear- 
ance, which must vary according to circumstances, the 
profile fixed is a limiting profile, both for the male and 
female screws. That limit is in excess for the male screw 
and in defect for the female screw; in other words, the 
male screw will always be inside the limiting profile, and 
the female screw outside it. The rigorous observance of 
this rule is indispensable if the screws are to be inter- 
changeable. In practice also the exterior and interior 
angles of the profile are rounded more or less, but not so 


* See ENGINEERING, vol. lix., page 410, 
+ Paper read before La Société d’Encouragement pour 
Industrie Nationale. 


| much that the thread of either bolt or nut will pass the 


common limiting surface. 

At the conclusion of the fundamental rules concerning 
screw threads, the Society has indicated certain accessory 
rules. The bodies of bolts and screws may have a diameter 
rather larger than that of the screwed part. The excess 
of diameter ought not to exceed .5 millimetre (.02 in.) for 
screws from 6 to 14 millimetres; 1 millimetre for those 
of 15 to 48 millimetres; and 2 millimetres for those of 
more than 48 millimetres. The heads of bolts, and of nuts, 
of the usual sha hexagonal or square—are contained 
within a circle whose radius is equal to the diameter of 
the screw. The inclination of conical heads is 9 of base 
to 10 of height (measured parallel to the axis of the 
screw), which corresponds, for the cone, to asummit angle 
of 84deg. It is recommended to make the size of capstan 
pinholes, and the width of screw-driver gates, equal to 
twice the pitch, and the dimensions of union nut notches 
entire multiples of the pitch. 

As is customary with the projects of the Society, the 
new system found numerous adherents, and to-day 
appears to be definitely established in France. The new 
screws cannot, of course, be substituted immediately and 
everywhere for the old ones. It is principally in new 
work that they are found. The preparation of new taps and 
dies, and their verification, has given rise to considerable 
delay in certain works which have adopted in principle 
the new system. TheSociety does not possess a complete 
list of all the departments and of all the firms which use 
screws on the new system, but it is possible to form an 
idea of the extent to which they are being used. 

ig ' a decision of February 11, 1895, the Minister 
of Marine prescribed the employment of the new 
system of screw threads from and after January 1, 
1896. After that date orders for new machines 
and engines will specify that screws, bolts, &c., 
must be on the Society’s system. The Ministerial 
decree is preceded by the following observation: ‘*The 
Navy has a special interest in the adoption of mea- 
sures tending to unify, in France, the processes of con- 
struction of parts of machines including screws; the 
different technical departments at the ports and dock- 
eg consulted by a circular of September 10, 1893, 

ave unanimously desired the realisation, with but little 
delay, of the projected reform. The diameters which 
should be employed in work for the Navy, save in 
exceptional cases, are those of the normal series of prin- 
cipal screws, augmented by all the other even diameters 
up to 32 millimetres.” 

In consequence of this decision the naval workshops 
have prepared the necessary dies for the new standard 
threads ; the workshops have established a very complete 
album giving all the dimensions of taps and dies for this 
purpose, 

By a letter dated July 17, 1895, the Director of the 
Chemins de Fer de l'Est informed the President of the 
Societé d’ Encouragement that he had already ordered the 
employment of the new threads for 14 locomotives in 
course of construction, and for 80 carriages for the Chemin 
de Fer de Ceinture i Paris. He added that standard 
screws had been ordered from MM. Bariquard and 
Marre, in August, 1894, in order that his company might 
commence the construction of the necessary taps and dies. 
The Director of the Compagnie des Chemins de Fer du 
Midi et du Canal Latéral i la Garonne announced by a 
letter of February 24, 1896, that 24 locomotives had been 
ordered with all screw threads on the new system, and 
that the workshops of the company had received the 
necessary tools to replace those formerly used. The 
Engineer-in-Chief of Material and ‘Traction of the 
Chemins de Fer de l’Etat, announced on June 20, 1895, 
the adoption of the new standard thread and the gradual 
replacement of the old one. At the same date the Engi- 
neer-in-Chief of Material and Traction of the Com- 

agnie des Chemins de Fer de Paris } Lyon et i la 
Aéditerranée informed the Society that arrangements 
had been made for the application of the new system as 
soon as possible ; a series of standard gauges and of hobs 
had been ordered from MM. Bariquard and Marre. He 
added that for all new work the improved screws would 
be used, while they would be substituted for the old ones 
as these latter needed to be replaced. In general, for 
those parts now in use having odd diameters, there would 
ba substituted others having even diameters slightly larger. 
The company will usually employ diameters of 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 36, 40, 46, 50, and 56 
millimetres. 
The Compagnie de Chemins de Fer de ]’Ouest has like- 
wise adopted the system of the Société d’Eacouragement 
for its new work, and for extensive repairs. Standards 
have been ordered, and it is intended to use screws 
having diameters measured in even numbers of milli- 
metres from 6 to 30, and then 36, 42, 48, and 56 milli- 
metres. 
MM. Brissonneau Fils and A, Lotz, engineers, Nantes, 
informed the Society on June 14, 1895, that they were 
replacing screwing and tapping tackle by tools constructed 
according to the new rules, They added that shortly 
their entire apparatus would have been renewed without 
any difficulty having been encountered. Likewise the 
Société des Ateliers eb Chantiers de la Loire applied the 
= system (June 26, 1895) without any practical diffi- 
culty. 
The Society has been advised of the adoption of the 
new system by Messrs. Sautter, Harlé, and Co. ; by the 
Société des Forges et Chantiers de la Méditerranée ; by 
the Compagnie de Touage de la Basse Seine et de !’Oise ; 
by M. L. Demaux, engineer, of Toulouse; by MM. J 








and A. Niclausse, who declare (July 11, 1895) that the 
system of unification realises an immense progress ; by 
the Compagnie Anonyme des Forges de Chatillon et 
Commentry ; by the Compagnie de Hauts Fourneaux, 
Forges et Acié-ies de la Marine et des Chemins do Fer. 


To this list we may add a great number of establishments 
which we know employ the new screw threads, but who 
have not advised the Society by letter. Further, the list 
does not include those industrials who have written to the 
Society asking details of the system, and stating that 
they are disposed to adopt it. Neither does it include 
the names of engineers and industrials who have declared 
their concurrence in the propositions of the Society dur- 
ing its inquiries or before its final decision. It is clear 
that the adoption of the new — for work to be done 
for the navy and for many of the railways will oblige 
machine makers, and also manufacturers of bolts, to be in 
a position to produce screws according to the new system, 
It would be most interesting for the Society to learn the 
names of all industrials who possess the necessary tackle 
for the production of screws of the new a 

We may add a few words upon the method of produc- 
ing the new screw. The rules were not able to fix any 
value for the play to be allowed in bolts and nuts, and 
confined themselves to the fundamental law which de- 
fined the theoretical profile as a limit that must not be 
passed by either of the two pieces. There is, however, 
great interest in studying the processes to be followed in 
applying that law without practical difficulties. To pro- 
duce a bolt on a screw-cutting lathe, and a nut by aid 
of a tap, if a tool is used constructed according to the 
limiting profile, the angles of the tool grow dull very 
quickly, and it follows that at the bottoms of the threads 
rounded angles will go beyond the theoretical profile both 
for the bolt and the nut; the fit will then be bad, the two 
pieces wedging together in the angles. The remedy for 
this state of affairs is to cut away a little beyond 
the limiting profile of the threads, both of the bolt and 
the nut. The tool which produces the bolt should cut 
a triangle less truncated than the limiting profile. For 
instance, there may be adopted a profile with a trun- 
cation of a sixteenth of the height of the primitive tri- 
angle, instead of one-eighth. (This rule is proposed by 
MM. Bariquard and Marre). The angles of such a tool 
could wear away without the small roundings which 
result at the bottom of the threads biting into the limit- 
ing profile. The slight reduction in diameter at the 
bottom of the thread which this tool produces on the bolt 
is insignificant in practice for bolts of ordinary sizes. The 
exterior of threads is turned without any difficulty to the 
prescribed size, or better, to a diameter slightly less. 

In like manner the tap should cut a little beyond the 
limiting profile the bottoms of the threads in the nut; 
the profile of a tap might be made with a truncation of 
one-sixteenth of the height of the primitive triangle for 
the cutting points. Ibis, however, necessary to keep the 
truncation to one-eighth at the bottom of the threads of 
the tap, in order to be sure that the interior diameter of 
the threads of the nut shall not be too great. It follows 
that the tool by which the tap is turned ought to be made 
with a truncation of one-eighth, or even more, and that 
the exterior of the threads of the tap should have a slight 
excess of diameter. The master tap which serves to cut 
the dies for making bolts should be like the bolts. 

The Society hope shortly to be in a position to publish 
a note upon the making and verification of the new 
ECreWS, 





Mr, JAMES ABERNETHY.—We regret to announce the 
death of Mr. James Abernethy, Past President Inst. 
C.E., which occurred at his country residence, Whiteness, 
Broadstairs, on the 8th inst. In our next issue we hops 
to give an account of his professional career. 





Tue NortH Sra- Bartic Canat. — The Nautical 
Society in Kiel has passed certain resolutions, which may 
have a bearing upon what is now generally considered an 
absolutely necessary reduction of the charges. The society, 
which has every opportunity of forming a reliable opinion, 
advocates a charge of 40 pfennig per register ton for all 
vessels, and it also recommends the abolition of the 
present additional winter charge of 25 per cent.; the 
society also claims a reduction of 25 per cent. for direct 
connection between German ports, and a reduction of 
5 per cent. when the canal has been passed 10 times, and 
5 per cent. for every five times, up to a reduction of 
25 per cent. 

A Loosk Carriack Wueri.—As a Great Western 
express was passing through Maidenhead Station on 
December 28, at a speed of from 50 to 60 miles an hour, 
the last coach but two became derailed. This was noticed 
by the signalman, who promptly wired on ‘‘Stop and 
examine train,” and also by the rear guard, who at once 
applied the vacuum brake and brought the train to a 
stand, so that out of the 30 or 40 passengers in that 
coach only one complained of injury. It was found that 
one of the bogie wheels had shifted about 1} in. outwards, 
and a further examination revealed the fact that the axle 
had been turned slightly under gauge. Lieut.-Col. 
Yorke quotes from a report from Mr. Dean that the 
wheel was booked as having been pulled on to the axle ata 
pressure of 62 tons; this could scarcely have been the 
case, and Mr. Dean concludes that the press-man had 
probably read the gauge incorrectly. As the inspector 
notes, it speaks well for the excellence of the rolling stock 
and permanent way, that the coach, with all its eight 
ne ot hy off the rails, was not overturned, and that the 
couplings did not give way. Rear Guard Rowbottom 
deservedly receives credit for his prompt action in apply- 
ing the brake, and thus probably saving the train from 
what might have been a serious disaster. Hitherto the 
wheels of the Great Western stock have cast-iron bosses 
which are forced on by a pressure of 60 tons, but in future 
it is the intention to use wrought iron or steel for the 
bosses, and to force them on by a pressure of 80 tons, thus 
largely increasing their grip. The permanent way was 





considerably damaged. 
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CRAIG’S COMBUSTION TESTER. 
CONSTRUCTED RY MESSRS. BAIRD AND TATLOCK, GLASGOW. 


Percentage of Fuel Lost. 
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WE illustrate on this page a piece of apparatus for 
testing the efficiency of a boiler or other furnace, made 
to the patents of Mr. George Craig, of Glasgow, by 
Messrs. Baird and Tatlock, of 40, Renfrew - street, 
Glasgow. The apparatus consists essentially of two 
gas meters, through which a sample of the furnace 
gases to be examined is drawn. Between the two 
meters a vessel containing soda lime is interposed, as 
shown in Fig. 1, by means of which all the carbonic 
acid gas in the gases is absorbed before they pass to 
the second meter. The difference in the readings of the 
two meters is thus a measure of the percentage of car- 
bonic acid in the sample taken. As a maximum this 
percentage may amount, theoretically, to about one- 
fifth of the total. If examination shows the amount to 
be much less than this, too large a supply of air is 
being admitted to the flues, and steps should be taken 
to remedy matters. As will be seen from an examina- 
tion of Fig. 1, the two meters are mounted on a tank, 
which forms an aspirator for drawing the gases from 
the flues. The tube connecting the apparatus to the 
flue is made of considerable length, with a view to 
reducing the temperature of the gases as much as pos- 
sible before they pass into the meters. The latter are 
fitted with dials, so that the instrument is direct read- 
ing. The measuring wheels are immersed in paraffin. 
The diagram, Fig. 2, is given by the makers as showing 
the percentage of fuel wasted when the percentage of 
carbonic acid in the furnace gases is diminished. 





Suuntine Cotiision at BettaHouston.—From Lieut.- 
Colonel Yorke’s report on an accident which took place 
at Bellahouston station of the Glasgow and South-Western 
Railway on December 23 last, we gather that on the arrival 
of the local or “’bus ” train running between Glasgow and 
Bellahouston at the latter station, the engine was un- 
coupled and ran forward through the loop trailing points, 
preparatory to running round the train by means of this 
loop. The driver reversed and set back, and he had run 
about 130 yards before he discovered that he was coming 
back on the passenger line, and was some 30 yards from 
the carriages he had just left. He was unable to pull up 
in time, and collided with his train with some violence. 
Passengers had already begun to take their seats, and 
they complained of injury, though in no case was this 
serious. The driver says he distinctly saw the disc for 
the loop off for him before setting back, while the signal- 
man, on the other hand, distinctly states that the disc 
lever had never been touched. The inspecting officer 
is unable to decide which man is correct, but is inclined 
to think that the signalman’s version of the circumstances 
is the right one, and he adds that, ‘‘It is certain that both 
statements cannot be true, and one of these men must 
therefore be deliberately endeavouring to screen himself 
by falsely shifting the ome on to the other. A simple 
falseh is bad enough, but a falsehood told with the 
object of screening oneself at the expense of an innocent 
person is of the worst description, and the man who is 
guilty of it is quite unfit for any position of trust. Each of 
the men in this case was given a good character by the 
officers of the —") but it is certain that one of them 
is unworthy of it.” No mention is made in the report 
of the possibility of the disc having stuck ‘‘off,” and 
possibly the fact of the driver having said that he saw 
the points in their proper position as well as the disc, 
ruled such a contingency out of court, but with the disc 
stuck off it is possible that he may have been mistaken as 
to the position of the points, as it was getting dusk at the 
time. Granting, however, that the driver set back in all 
good faith, the Government inspector blames him for not 
keeping a better look-out, as he ought to have found out 
his mistake sooner. The practice of the fireman remain- 
ing on the platform while the engine runs round, also 
comes in for censure, as it is a distinct breach of the rule 
se -_ in motion must always have two men on the 

plate, 








* Carbonic Acid found in the 


Percentage, of 
33 





8 


NOTES ON STEAM SUPERHEATING.* 
By Mr. Witi1am H. Parcue.t, of London. 

Nature of Steam Superheating.—Superheated steam is 
steam of any pressure at a temperature higher than the 
temperature of its evaporation from water at that pres- 
sure. Saturated steam may be superheated by imparting 
additional heat to it at a constant pressure, during which 
process its volume increases. By permitting saturated 
steam of a given pressure to expand without — work, 
superheated steam at a lower pressure may be formed. 
Steam cannot be superheated in the presence of the water 
from which it was evaporated, owing to the fact that the 
water takes up the heat and evaporates into further satu- 
rated steam. The corollary follows that water cannot 
exist in the presence of superheated steam: either the 
surplus heat in the steam will evaporate the water ; or, 
if there be too little surplus heat to evaporate all the 
water, the steam will immediately become saturated by 
evaporating as much of the water as it can. 

Messrs. Fairbairn and Tate, Hirn, and Siemens, all 
found that saturated steam was not a true gas, and that 
its expansion on the application of further heat was at 
first much greater than that of a perfect gas. When a 
temperature of about 20 deg. Fahr. above that of the satu- 
rated steam was reached, the volume increased at about 
the came rate as that of a perfect gas. No data appear 
to be yet available as to the expansion of steam with high 
degrees of superheat; but there is little doubt that it 
would be that of a perfect gas. A marked feature in the 
use of superheated steam is the rapid fall in the superheat 
from radiation, &c. The reason of this more rapid fall in 
temperature as compared with saturated steam seems to be 
that the latter owes its heat-retaining properties to the 
water spray carried in it. It is only after this water 
spray has been evaporated that the steam becomes a true 
gas. 
Aim of Superheating.—The greatest advantage to be 
gained by the use of superheated steam is in engine 
cylinders, and is due to the immediate absorption of the 
film of water on the metal surfaces by the surplus heat, 
thereby counteracting cylinder condensation, which is 
the heaviest loss in the expansive working of steam. In 
this connection superheated steam would appear to have 
an advantage over steam jackets, inasmuch as the heat is 
applied exactly where it is wanted, and during the period 
that it is wanted, that is, up to the point of cut-off ; 
whereas a steam jacket wastes a considerable part of its 
heat and time in warming up the exhaust. 

Early Attempts at Superheating..—That economy attends 
the use of superheated steam in engine cylinders has been 
known at least since 1828, when Richard Trevithick 
reported on the engines at Binner Downs Mine in Corn- 
wall.t The engineer of the mine, Capt. Gregor, wishing 
to rival the record of a neighbouring mine where the 
cylinders had been cleaded in sawdust, built in his 
cylinders and steam pipes with brickwork, making a fire- 
grate underneath them and flues around. The results 
were unexpected, and the duty of the engine was raised 
from 41 to 63 million foot-pounds per bushel (84 lb.) of 
coal. Trevithick tested the 70-in. cylinder engine, which, 
when 5 bushels of coal was burned in 24 hours under the 
cylinder, took 67 bushels under the boiler ; when no coal 
was burned under the cylinder, 108 bushels of coal were 
used under the boiler for the same work, showing a 
saving of one-third of the coal by superheating. The 
steam pressure was 45 lb. per square inch, and the 
strokes eight per minute. With the cylinder fires on, 
13 gallons of injection condensing water was used per 
stroke, and heated from 70 deg. to 104 deg. ; without the 
cylinder fires, 154 gallons of condensing water was used 

r stroke, and heated from 70 deg. to112deg. Trevithick 
ollowed this up by inventing in 1832 a tubular boiler, 
combined with a superheater between the boiler and the 
engine cylinder ; he also jacketed the cylinder with the 
waste gases from thefurnace. In Figs. 1 to4 is shown the 





* Paper read before the Institution of Mechanical Engi- 
neers. 
t Life of Richard Trevithick, vol. 2, pages 315 and 323-4. 





arrangement, copied from his patent No. 6308 of 1832. 
The external series of vertical pipes, connected top and 
bottom to a hollow ring, constitute the boiler ; the super- 
heating pipes inside it are formed like inverted siphons, 
so as to avoid jointing at the lower end next the fire. 
Trevithick had been combating cylinder condensation for 
30 years before this date, having in 1802 in conjunction 
with Vivian constructed a non-condensing engine, the 
cylinder of which was placed inside the boiler—a plan 
followed for many years with much success in agricultural 
portable engines by Messrs. Hornsby of Grantham. 

Owing doubtless to the difficulty in controlling the 
temperature imparted to the steam, superheating made 
but little headway till 1850, when it came to the front 
again, Many plans were then proposed for superheaters 
and steam driers in various forms, both attached to boiler 
flues and separately fired. Asbestos packings and brass 
bushes with plumbago plugs were then introduced to meet 
the demand for steam-tight glands under superheated 
steam. 

More Recent Efforts.—Some results then obtained were 
reported to this Institution by Mr. John Penn in 1859 
(Proceedings, page 195), followed by Mr. John N. Ryder 
in 1860 (page 22). Mr. Penn described the apparatus 
employed by him in the Valetta steamer of the Peninsular 
and Oriental Company, with engines of 260 nominal horse- 
power, where the saving in fuel due to superheating was 
20 per cent. The superheater consisted of two horizontal 
faggots, each of forty-four 2 in. tubes, placed in the smoke- 
box. The tubes were fixed into three wrought-iron boxes, 
welded up at the corners and closed with a flanged joint. 
The steam from the boiler passed into the centre box, 
thence through the tubes into the end boxes on its way to 
the engines, taking up heat from the escaping gases which 
would have been otherwise wasted. ‘The proportions 
of the apparatus are given by Mr. Penn as 2} square 
feet of superheating surface per nominal horse-power ; 
the boilers had a heating surface of 19 square feet per 
nominal horse-power. The steam pressure was 20 lb. per 
square inch, and the amount of superheat about 100 deg. 


ahr. 

Mr. John N. Ryder dealt with Messrs. Parson and 
Pilgrim’s apparatus as fitted on marine boilers, and also 
Mr. David Patridge’s superheater, The Parson and 
Pilgrim apparatus consisted of two horse-shoe pipes fixed 
over the fire-grate in the internal flue of the boiler, Tests 
on the steamers Osprey and Swift showed a saving over 
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saturated steam of 30 to 40 per cent. in fuel ; and on H.M. 
steam-tug Bustler a mean of 37 trials with a pressure of 
84 lb. and a temperature of 380 deg. in the cylinders, 
which is 144 deg. of superheat, gave 25 per cent. economy. 

Mr. Patridge’s apparatus was a cylinder filled with 
tubes, a vertically in the uptake. The gases passed 
through the tubes, and the steam around them; the 
working temperature was from 360 deg. to 390 deg. 
H.M. steamship Dee was fitted and tested for several 
months by the Admiralty, when an economy of fuel of 
from 20 to 25 per cent. was obtained. An aggregate of 
about 5000 horse-power was stated to be then working 
with this apparatus, 

Following closely on Mr. Ryder’s paper was one read 
by the Hon. John Wethered, of the United States, at 
the Institution of Civil Engineers (Proceedings 1860, 
vol, xix., page 462), wherein he animadverted on the 
futility of the common kinds of superheater, and strongly 
advised mixed or combined steam, which he claimed to 
have introduced from America four years previously. 

Reasons for Former Abandonment.—If superheating was 
80 common and of such manifest importance and efficiency 
in the saving of fuel some 40 years ago, the question arises, 
why was it given up? and what factors that led to its 
abandonment have been eliminated in modern practice ? 

Trouble was formerly experienced at the valve faces and 
in the cylinders from the decomposition and destruction, 
at the high temperatures of superheated steam, of the 
tallow and the low-class lubricants then in vogue. This 
trouble was twofold : the cutting and excessive wear in the 
absence of lubrication ; and the pitting caused by the fatty 
acids in the lubricant. Onthis score, however, no trouble 
need now be anticipated at any degree of superheai likely 
to be attained where good hydrocarbon oils are used. Gas 
engines run in regular working with a cylinder temperature 
in the neighbourhood of 2000 deg. Fahr., lubricated with 
good oil; and with ordinary care and attention instances 
of cutting are not frequent. The common use of metallic 
packings for glands and of piston valves in place of flat 
valves, has removed another serious obstacle, In this 











362 


ENIGINEERING. 








[March 13, 1896. 








connection it will be well to note that pistons and valves 
which show little leakage when used with saturated steam 
may show considerable leakage with dry steam, probably 
owing to the film of water on the metal improving the fit 
when saturated steam is used. 

Much of the trouble that has been attributed to the 
effects of superheat, in respect of cut cylinders and valve 
faces, has, in the author's opinion, been due in reality to 
the effect of alternate superheat and water in the steam, 
owing to want of proper control of the superheaters. A 
superheater may give a high degree of superheat when 
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the fires are in good order, and at another time may even 
act as a condenser. The effect of this alternation demands 
much closer attention than it has at present received. A 
somewhat parallel case is the behaviour of a good hydro- 
carbon cylinder-oil, which in one engine with normal dry 
steam leaves no deposit ; whereas in a sister engine, at the 
same steam pressure, with wet steam a heavy deposit is 
formed from the same oil. 

An instance of a cut cylinder which had to be re- 
bored has lately come under the author’s notice, where 
it appears from the evidenca that the trouble is not to be 
attributed either to the degree of superheat in itself, or to 
the lubricant, or to neglect on the part of the engineer in 
charge, but to the alternate effects of superheated and 
wet steam in the cylinder. 

The majority of the old troubles were met with in the 
engines ; but the superheaters themselves do not appear 
to have been always abovereproach. When endeavouring 
to trace failures to faults in pipes or joints, the author has 
sometimes found superheaters which were fixed with a by- 
pass for the steam, but none for the gases. The boilers 
were then worked occasionally with the steam shut off the 
superheater; and itis not surprising that the latter deterio- 
rated rapidly, its position being eminently unsuitable for 
a combination of boxes, pipes, and expanded tube-joints. 

Re-introduction of Superheating Apparatus.—Concur- 
rently with the increased efficiencies gained in Jate years 
in both boilers and engines, competition has also increased ; 
and with it has arisen the continual cry for cheaper power, 
cheaper transport, cheaper means of production. The 
result is that engineers cannot afford to dismiss without 
careful examination the claims of any plan, the adoption 
of which may diminish their consumption of fuel. It is 
this fact which has again brought superheating to the 
front, and has made it the subject of close inquiry in 
many quarters. Several kinds of superheater are now in 
more or less extensive use; but only one of them is a 
radical departure from those of 40 years ago. Any change 
in the others is rather in manufacture than in design ; 
and their parentage can be traced by their strong family 
likeness. 

Gechre’s Superheater.—This is in extensive use on the 
Continent, and has been introduced into this country by 
Messrs. B. Donkin and Co., of Bermondsey. It is shown 


TABLE I,—Boiler Tests With and Without Gchre’s 
Superheater. 


With Without 

Total coal used during trial.. 1,550 Ib, 1,940 Ib. 

»» Water oe - 1, ,400 ,. 15,100 ,, 
Temperature of feed water... 205 deg. Fabr. 201 deg. Fahr. 
Superheat in steam .. - 40 i 
Temperature of furnace gases 

before superheater .. -- 600 m 600 A! 
Temperature of furnace gase 

after superheater .. .. 610 se 
Water evaporated per pound 

of coal.. oe oe - 9.99 Ib. 7.82 Ib. 
Water evaporated per square 

foot of heating surface pe 

hour .. os oe os 2.28 ,, 2.20 ,, 
Pressure of steam per square 

inch above atmosphere 110 114 Ib. 110-114 Ib. 
More steam used es +> 5 per cent. 
Less coal ured .. 34 per cent. 


work on engine .. 7 + 


in Figs. 5 to 8, and may be either fitted in the boiler 


been fixed in England, but unfortunately they have not 
been tested. Mr. Bryan Donkin kindly gave the author 
a copy of atest made in Germany, of eight hours’ dura- 
tion, on a water-tube boiler with and without the super- 
heater, Table I. The heating surface of the boiler was 
861 square feet, and of the superheater 646 square feet. 
The superheater was placed directly behind the boiler in 


a special fine. 
Hick, Hargreaves, and Co.’s Superhezter.—By the 


courtesy of the makers, the author has been favoured with 
the following particulars and tests, Table II., of their super- 













indicated horse-power at the engine is to be noted. Dur- 
ing the tests of March 20-21 and March 26.27 the load 
was practically identical. In the former tests with super- 
heating the rate of coal consumption was 18.8 lb. per 
square foot of grate per hour, whereas in the latter tests 
without superheating the combustion went up to 23.4 lb. 
of coal per square foot of grate per hour. Where there 
is a low and uncertain chimney draught, this slower com- 
bustion alone would tend to much steadier and more 
economical steaming, and would more than counter- 
balance any obstruction in the flues caused by the super- 
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heating apparatusina mill at Bolton. As shown in Figs. 9 
to 11, the apparatus consists of a nest of U-tubes, bent 
to a large radius at the bottom, which are placed at the 
back of a Lancashire boiler where the hottest gases from 
the flues impinge upon them. The tubes are suspended 
from a tubeplate, forming the bottom of a box, in which 
they are fixed by being expanded in the usual manner. 
The box is divided down the middle by a vertical dia- 
phragm, so that the saturated steam entering at one side 
— down and up through the tubes, and leaves super- 
eated at the other side. A by-pass valve is arranged to 
regulate the flow of steam through the superheater, be- 
cause only a portion of the steam from the boiler is 
intended to be superheated. Main valves are also pro- 
vided, so that the superheater can be disconnected for 
examination, or even taken out entirely, without inter- 
rupting the working of the boiler. The Lancashire boiler 
to which the superheater is applied is 84 ft. in diameter 
and 30 ft. long, with two flues of 3} ft. diameter, having 
nine circulating tubes in each. The grate surface is 39 
square feet ; the heating surface in the boiler is 1195 
square feet, and in the superheater 120 square feet. 
The area of passage through the superheating pipes is 22 
square inches. The boiler pressure is 1001b. per square 


TaBLe IIl.—Boiler Tests With and Without Hick, Har- 
greaves, and Co.’s Superheater. 








E : EB Ses | 
a & £ Hels | 
Ey: ‘= ln [S8/S8 
o o es 8 [Belo a 
oe = 5 le 5 = $ 
2 BF 2288 3 
a | HS < » |@ |fal co) & 
4 | = ° a2 19 igo eo! 3 
v = : a. a. jap) 2 
= on 3 a = 3 @fiEE L 
-* |3 £ | E if /esiss|s 
3 &3 8 is) 5 [WgiRRRs! » 
o 2a he RB eS 53\_ 2] 2 
8 e269 1 sg [SS /S8i8| & 
3 a ee 
A Zz | S So fie is" 1a 
| \deg. 
1895, | LH.P.. Ib. Ib. | Ib. | Ib. | Ib. | F. 
Feb.1920 ..)2 without 308.55 5379.3 837.6 6.42/17.7 2.75 
Mar. 1-2 .. 2 with 290.50 4706.3 667.2 7.06'16.2/2.29) 42 
» 5-6-7-8../4 ,, 298.06 4778.5 676.5 7.06)16.0|2.28; 42 
» 20-81 ../2 4 \311.20 5141.1 734.7 |7.00/15.5/2.35| 55 
» 26-27 .. 2 without 311.80/5492.1 914.0 |6.00 |17.6| 2.92) 
Means { Without '307.67 |6435.7 875.8 6.21 |17.6 2.84 
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Economy in water per indicated horse-power per hour 9.6 per 
cent. with superheating. 

Economy in coal per indicated horse-power per hour 19 per 
cent. with superheating. 


inch above atmosphere. In the tests a portion only of 
the steam was superheated. The steam pipes to and 
from the superheater are 34 in. in diameter, and are 
provided with valves, which were kept full open. The 
main stop valve on the boiler is 8 in. in diameter, 
and was kept only x‘: in. open. The steam was taken 
to the superheater from underneath this valve, and the 
return pipe from the superheater was conducted direct 
to the main range of steam pipe supplying the engine. 
The temperature of the gases was not taken. The 
engine is a horizontal tandem compound, fitted with 
Corliss valve gear; cylinders 18, in. and 36, in. in 
diameter by 4 ft. stroke. Each of the tests was of 74 
hours’ duration. 








flue or eeparately fired. Some of these superheaters have 
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dt pipes, which appears to be more imaginary than 
real, 


(To be continued.) 





THE Raitway Coat Bitt —The cost of the coal con- 
sumed in working locomotives upon the Great Hastern 
cnn: in the second half of last year was 103,038/.; 
upon the Great Northern, 105,301/.; upon the Great 
Western, 167,307/.; upon the Lancashire and Yorkshire, 
85,092/.; upon the London, Chatham, and Dover, 35,0831.; 
upon the London, Brighton, and South Coast, 72,329/.; 
upon the London and North-Western, 202,238/ ; upon 
the London and South-Western, 90,948/.; upon the Man- 
chester, Sheffield, and Lincolnshire, 73,960/.; upon the 
Midland, 184,206/.; upon the North Eastern, 138,5601.; 
upon the North Staffordshire, 10,612/.; upon the South- 
Eastern, 52,714/.; and upon the Taff Vale, 15,337/.; 
making an aggregate of 1,336,725. The corresponding 
totals for the corresponding half of 1894 were as follows : 
Great Kastern, 105,595/.; Great Northern, 110,605/ ; 
Great Western, 172,942/; Lancashire and Yorkshire, 
98,805/.; London, Chatham, and Dover, 35,472/.; Lon- 
don, Brighton, and South Coast, 70,968/.; London and 
North-Western, 201,1397.; London and South-Western, 
89,4937.; Manchester, Sheffield, and Lincolnshire, 
80,218/.; Midland, 194,582/; North-Eastern, 158,917/.; 
North Staffordshire, 10,932/.; South-Eastern, 54,189/.; 
and Taff Vale, 18,454/.; making an aggregate of 
1,402,311/. Ib will be seen that the companies profited in 
the second half of last year from the lower rates which 
have prevailed of late for coal; and this, of course, 
explains, to some extent, the improvemert which has 
taken place in many ordinary stock dividends. 





Fata COLLISION NEAR DuppincsTton.—On the night 
of December 20 a North British mineral train running on 
the Edinburgh Suburban Railway became divided be- 
tween the first and second wagons. The driver was not 
at once aware of this, but soon had suspicions of it, and 
these were confirmed half a mile further on, when, on 
passing a lighted platform, he saw the state of affairs. He 
very properly kept steam on, but at a point some three- 
quarters of a mile further on his fireman and he came to 
the conclusion that the rear portion had nearly, if not 
quite, stopped, and so the engine was slowed down 80 
that the fireman might drop off and see what was the 
matter. Hardly had he done so when the rear portion, 
consisting of 34 loaded coal wagons and a brake van, came 
into violent collision with the engine, and 12 wagons were 
derailed and piled up under an arched over-bridge named 
Peffermill Bridge. Eight wagons were completely de- 
stroyed, and the fireman was found dead in the 6-ft., 
having been struck with some portion of the wreckage. 
The primary cause of the accident was the fracture of a 
link of the rear coupling of the first wagon, belonging to 
the North British Railway Company. This wagon was 
built in 1889, and the link, which was made of 1}-in. best 
cable iron, broke at a bad weld; but although there was 
a serious internal flaw, there was no external defect which 
could have been detected by examination. Major Marin- 
din considers that the decision come to by the driver was 
a most unfortunate one, as he might have run forward for 
over a mile further along a level + of the line; -, 
however, the decision was made deliberately, the Gover 
ment inspector thinks that he must be held guilty more o 
an error of judgment than of any wilful disregard of the 
rule enjoining that the rear portion must be stopped or 
be well under control before the front portion is brought 
to a stand. The guard had no reason to imagine that 
anything was amiss. 





The much easier working of the boiler for the sams 
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‘““ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specrfication is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the accept of a yplete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 





ELECTRICAL APPARATUS. 


5875. F. L. Muirhead, London. Conduits for 
Electrical Conductors, [2 Figs.) March 30, 1895.—A is a 
trough, channel, or U-shaped conduit made of earthenware, 
stoneware, metal, or other suitable material, and closed at its 
upper part by means of plates or covers A! preferably made of 
wood. The conduit A may be made in convenient lengths and 
connected together by spigot and socket joints in a similar manner 
to ordinary channel drain pipes or otherwise. B represents the 
electrical cables or conductors made up of a number of bare thin 
metal strips or ribbons. C, C are bridge or distance pieces of 
earthenware or other suitable material for keeping the strips or 
ribbons forming the conductors together or in their proper position 
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within the conduit walls. To effect this purpose the said pieces 
are placed alternately above and below the conductors. is a 
filling of insulating material which is run in a melted or liquid 
condition into the conduit so as to completely surround and imbed 
the conductors. The bridge or distance pieces C are sometimes so 
constructed that they do not abut against the conduit at all points, 
and they are preferably of such — that by simply reversing 
them they serve equally well as ‘‘ jockeys” to ride upon the bare 
conducting strips. When earthenware conduits are employed the 
bridge-pieces may be formed in one with them, in which case the 
said pieces are made preferably thicker at their base and 
sloping off to a knife-edge at their slotted parts. (Accepted 
January 29, 1896.) 


LIFTING AND HAULING APPLIANCES. 


4681. W. A. Ker and E. W. Anderson, London. 
Brake Gear for Lifts, Cranes, &c. [3 Figs.) March 5, 
1895,—A rope A is secured to and coiled round a wheel B. This 
rope A may be endless, and is taken both sides of the wheel and 
led past the various stations from which it is desired to operate the 
gear. It is taken over riding pulleys C where necessary, one or 
more of which may be adapted to keep the rope taut ; or the rope 
may not be endless, but arranged with its end hanging down, to 
which weights may be attached to keep the rope strained. 
Attached to the wheel Bis a pin D, arranged eccentric to the axis 
of the wheel B, to which is attached a connecting-rod E. The 
other end of the connecting-rod E is attached to the lever F of the 
brake G controlling the movement of the wheel H over which the 
cage rope I passes. The connecting-rod E is provided with a slot 
J at its upper end, where it engages the pin D, and is so arranged 
that when the pin D is at or about its lowest position, the link or 
rod E does not take the weight of the brake lever F, and the 
brake is conseyuently applied by the weight K. When it is de- 
sired to release the brake, the rope Ais pulled in such a direction 











as to cause the wheel to rotate and move the pin to its highest 
position, viz., at or about the top dead centre, and by means of 
the connecting-rod E to raise the brake lever and release the 
brake. It is preferred to allow the pin D to travel rather beyond 
the dead centre, and to be restrained by a stop L mounted on the 
wheel B, which is adapted to engage with the bracket M which 
Carries the wheel B, so as to retain the brake in its off ition, 
without the necessity of the rope A being held, the pull of the 
connecting-rod E on the pin D, due to the weight K on the brake 
lever, tending to maintain the stop L against the bracket M. 
Another similar stop O is meg on the wheel B to prevent the 
pin D from travelling beyond the lowest position when the wheel 





Bis moved in the opposite direction, as shown in Fig. 1, in which 
case the brake is applied. When it is desired to release the brake | 
the rope is pulled, causing the wheel B to rotate so as to move the 

pin D to its upper position until stopped by the stop L, lifting the | 





brake lever, and thus releasing the lift or cage. (Accepted Jan- 
wary 15, 1896). 


4982. J. P. Halket and J. Kennedy, London. 
Safety Apparatus for Hydraulic Lifts. (2 8.) 
March 8, 1895.— This invention relates to safety apparatus applic- 
able to hydraulic lifts for preventing a sudden descent of the cage 
in case of the pressure supporting it being accidentally relieved by 
the bursting of a pipe or otherwise. To provide against the danger 
of such an accident due to the bursting of the service high-pres- 
sure supply pipe, there is introduced between it and the regulat- 
ing valve of the lift a check valve provided with a spring which in 
case of the sudden relief of pressure in the service pipe, closes 
against escape of water from the lift cylinder. Fig. 1 is a vertical 
section of a valve for this purpose. The supply through the regu- 
lating valve from the pressure main, entering at A raises the valve 
C in opposition to the adjustable spring D, and passes by Bto the 
lift cylinder. Should the pressure in the pipe leading to A suddenly 
drop, the valve C is caused by the spring D to close, preventing 
escape from the liftcylinder. In order to diminish shock result- 
ing from the sudden closing of the valve C, a small spring relief 
valve E can open, relieving the pressure in the passage above the 
valve C. Also to provide against any accident occurring below 
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the cage, there is provided under the bottom of the cage a hy- 
draulic cylinder communicating with the lift cylinder preferably 
through the ram, which is purposely made tubular, or it may be by 
a flexible tube communicating with the ram cylinder. The piston 
or plunger of this hydraulic cylinder is urged by a spring suitably 
adjusted so as to apply a brake or shoot a bolt whenever the pres- 
sure in it is unable to overcome the spring. Fig. 2 is the section 
of a cylinder for this purpose to be fixed on the bottom of the cage. 
The lift cylinder communicates, preferably through its tubular 
ram, with the passage F, so that the pressure of the water in the 
lift cylinder acts on a age G and forces it back in opposition to 
an adjustable spring H. To the rod of the pistonG is attached a 
latch bolt L which can engage with ratchet teeth K on one of the 
vertical guides of the cage. Should the pressure in the lift cy- 
linder become greatly reduced, the spring H pushes forward the 
piston G and its latch bolt L, causing it to engage in the ratchet 
teeth K and so stop the descent of the cage. For the ratchet teeth 
K may be substituted a fixed chain into the links of which the 
latch bolt L may shoot. Instead of the cage being completely 
stopped by a bolt as above described, its descent may be retarded 
by substituting for the latch bolt L a brake block bearing against 
the face of the vertical guide. (Accepted January 15, 1896). 


MINING, METALLURGY, AND METAL 
WORKING. 


1751. T. Lees, Girvan, and W. Douglas, Glasgow. 
Machines for Crushing Ores. [5 Figs.) January 25, 1895. 
—Referring to Figa. 1 and 3, the stamp A is worked on a frame B, 
and is guided by a stem C working vertically through openings in 
the frame. The stamp A is raised by an endless chain F, passing 
over pulleys G carried on two transverse shafts on the opposite 
side of the frame. The stem C hasan attachment H to which a 


Fig 1. 
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trigger I is pivoted, one end —— in a catch J projecting 
through the opening in the sleeve towards the chain FI, while the 
other I' projects in the opposite direction. An opening is made in 
the stem, through which the trigger projects. After each drop of 
the stamp A and when it is at rest, the attachment H descends 
within a sleeve Q until it is wholly or partially contained therein. 





This movement pulls downward the end J of the trigger, the tail 
end being held up by the top of the stop K on the stem of stamp A, 
with the result that the trigger is hooked on to the chain F'. 
When the shaft G' is set in motion, the stamp A is raised by the 
chain F'! to the required height, when the tail end I! of the trigger 
comes in contact with a weight L attached to the upper end of 
the frame, and Fg it down unhooks the other end J of the 
catch from the chain, and so causes the stamptodrop. Tne catch 
J then automatically engages again with the chain. In the modi- 
fication shown in Fig. 2, the trigger I may be pivoted to the stem 
C, to which there is fixed an outwardly projecting piece N, on 
which is pivoted a weighted lever O. (Accepted January 22, 1896). 


6159. D. Vickers, Sheffield. Hea Farnaces. 
[2 Figs.] March 25, 1895.—This invention relates to the construc- 
tion of a furnace specially adapted for heating or reheating blooms, 
faggots, ingots, or other eo ofiron or steel, the furnace having 
an extended hearth, and teing so arranged that while heated 
pieces are successively removed from it, pieces to be heated are 
successively fed into it, and subjected to the heat for a consider- 
able time. The furnace chamber A is made somewhat in the form 
of a horseshoe, thatis to say, it is a segment considerably greater 
than a semicircle of an annular chamber closed at both ends of 
the segment by doors B', B2 covering arched openings lower than 
the vault of the chamber. The fire C is situated at the side of the 
chamber next the one of these doors B! by which the heated 
pieces are taken out of the ber, and the chi y Dis situated 
at the side next the other door B2 by which the pieces to be heated 
are introduced into the chamb ‘hus the flames and hot gases 
sweep through the chamber from near the one door to near the 
other. The floor or hearth of the furnace is an annular turntable 
E preferably supported on a central hydraulic cylinder F so that 












































it can be raised or lowered a little. The stationary furnace 
chamber has at its inner and outer peripheries rings of metal G 
and H extending down into annular troughs formed on the re- 
volving floor, these troughs being charged with sand or with 
water to prevent access of air between the floor and the walls of 
the chamber. Should any adhesion take place of the floor to the 
walls, the floor can be lowered a little so aa to separate the ad- 
hering parts, and can be raised again to position by means of the 
bydraulic cylinder F on which it is ———- The piece to be 
introduced into the chamber for heating is placed on the segment 
K of the turntable floor which is ex d between the two doors, 
and as soon as a hot piece is wanted at the mill hammer or other 
machine, the doors B!, B2 are raised, and the turntable floor is 
turned through a small angle. By this operation the piece to be 
heated is passed into the furnace through the opening at B?, and 
the already heated piece is passed out by B! to be picked up by a 
crane or otherwise removed. Thus a continuous succession of 
pieces pass in at the door next the chimney, travel round step by 
step, and become hotter and hotter till they emerge fully heated 
from the door next the furnace. (Accepted January 15, 1896). 


PUMPS. 
4775. G. G. M. Hardingham, London. An Improved 
Pump. [5 Figs.) March 6, 1895.—This pump is cially 
adapted for use as a bilge pump in small sailing boats. The ap- 


paratus comprises a cylinder A arranged by preference horizontally 
and capable of being reciprocated hy means of a lever B pivoted on 
a pin C mounted in the back plate D. The cylinder incloses a fixed 

iston E which is mounted on two tubular cop ago F, F extend- 

ng in opposite directions through the cylinder covers a, a and 
each communicating with a valve-box G. In each valve-box is 
arranged a suction valve H and a delivery valve I. An inde- 
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pendent suction pipe h leads to each of the suction valve chambers, 
and a delivery pipe 7 from each of the delivery valve chambers. 
The two delivery pipes i, i may connect with a discharge pipe 
common to both. The action of the apparatus is as follows: As 
the cylinder A, by means of the hand-lever B, is moved in one 
direction, water is drawn in past one of the suction valves H 
through the tubular piston-rod F on that side, and gains access to 
the interior of the cylinder through holes / formed in the hollow 
piston-rod close to its junction with the piston E. Upon the 
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cylinder being moved in the opposite direction, the water is ex- 
pelled through the hollow piston-rod and past the delivery valve 
I at the same end. Meanwhile, the reverse operations are being 

erformed at the other end of the Apparatus ; so that, whilst water 
Cieter drawn into the cylinder on one side of the piston, it is 
being expelled from the cylinder on the other side of the piston. 
The apparatus may be regarded as a combination of two single- 
acting pumps, each provided with its own suction, and each inde- 
pendent of the other ; so that, although air may gain access to one 
of the suction pipes, the capability of the pump to draw water by 
way of the other suction pipe is in no way interfered with. 
Accepted January 15, 1896). 


21,215. W. Lederle, Freiburg, Baden, Germany. 
Pumps, [4 Figs.) November 8, 1895.—a isa casing having at 
one end an extension a', and centaining in its lower half a cylin- 
der. The piston / of the latter is connected by the connecting- 
rod c to a lever d that is arranged within the extension a', and is 
recured to a shaft ¢, having at its outer end a lever-like handle /. 
The shaft ¢ passes through a stuffing-box g, which is the only one 
of the whole pump. The cylinder carries the valve casing a3, 
which is connected with the suction pipe (not shown) by the 
aperture a4, The pump shown is a double-acting one, and the 




















casing a3 is, therefore, provided with two suction valves. These 
valves consist each of a hemispherical body g having a down- 
wardly extending projection g' of comparatively great weight, 
this weight being such a one that the proper horizontal position | 
of the body g is constantly maintained. The space above the | 
valve casing «3 is divided by means of a partition into two cham- 
bers, which at their tops are closed by a plate resting upon the 
casing @ and carrying the delivery valves. The top of the whole 
pump is formed by an inverted casing a7 having ribs limiting the | 
strokes of the delivery valves. (Accepted January 15, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. | 


4920. W. Stewart, Liverpool. Steam Generator | 
Furnace, [2 Figs.) March 8, 1895.—This invention has re- 
ference to cylindrical furnaces of steam generators of the kind 
or type where the fuel is burned within them, and water sur- 
rounds them externally. According to this invention, a cylin- 
drical furnace, or sections of a furnace flue, of a steam generator 
of the kind referred to consists of a series or plurality of rings, 
and annular arched portions extending between such rings. The 
rings consist of annular concave corrugations (as viewed from 
within), i.e., they are outwardly corrugated, and are turned out- 
wards in either direction at the bottom of such corrugations; 
while the annular arched (outward) portions are continuations of 
these turned out parts, the width of the rings being comparatively 











narrow and the arched portion long. Thus the section of a fur- 
nace at the upper part presents comparatively narrow corruga- 
tions or rings, having the lower edges turned round and out- 
wards, and annular arches, i.¢., simple arches, extending between 
same. The narrow rings or corrugations serve, as it were, as 
strong supports to the arches or arched parts which spring from 
them, the arches themselves also producing great strength. a 
are the annular concave corrugations (viewed from within the 
furnace) of the rings above referred to, whilst ) are the lower or 
inner parts of such rings, which are turned and extend outwards 
and form abutments to the annular arched portions c between 
the rings. The width of the rings is narrow compared with the 
length of the annular arched portions c, (Accepted January 15, 
1896). 

6604. C. C. Braithwaite, Harpenden, Herts. 
Stuffing-Box Packing. (3 Migs.) March 30, 1895.—This 
improved stuffing-box packing comprises a soft metal! bush in two 
parts A, Al, each adapted to extend half round the rod Band 
made with their longitudinal edges a, a! thickened and faced. 
When the two parts are together the bush has externally the 
general form of two truncated cones base to base, the outer end of 
the bush having its sides inclined to a less acute angle than the 
other—which latter has external recesses 6, )! to admit fluid to 
press the inner surface of the bush against the rod B. Surround- 
ng the more acutely coned part of the soft metal bush A Al is 
an intermediate bush C of gun-metal. It is made at its smaller 























Ai 
Ae 
or inner end with an inwardly projecting lip c' that overlaps the | 
inner end of the soft metal bush, and is formed with passages c2 
adapted to conduct fluid from the interior of the cylinder to the 
recesses b of the soft metal bush, the fluid passing through the 
passages «2 of the soft metal bush into the recesses. The lining D 
of the stuffiog-box surrounds the intermediate bush C, and is 
made at its inner end with an inwardly projecting lip or shoulder 
d that partly overlaps the inner end of the intermediate bush ; 
and at its outer end witha flange d!. With this arrangement, by 
removing the nuts E and then withdrawing the lining D by un- 
screwing nuts ¢, the intermediate bush C and the inner or soft 
metal bush A A! will simultaneously be withdrawn, If the rod | 


B has an enlargement or swelling (as at 03) the hole throueh 
the gland F is made large enough to clear such enlargement L*, 
and a lining Gof gun-metal is provided made in parts screwed 
to the gland F and adapted at their inner ends to partly over- 
lap the inner end of the gland, and also to fit the outer end 
of the soft metal bush A A’, so that on tightening the nuts E 
there will be a tendency to press the inner surface of the soft 
metal bush A A' against the rod. (Accepted January 22, 1896). 


ee. G. Longworth, Bolton, Lancs. Steam 
Boiler Furnaces and ak meg for Supplying 
Fuel thereto. [5 Figs.) December 4, 1895.—The improvements 
relate to a grate with rocking firebars, and to a mechanical 
stoker. The firebars c are slotted or recessed through at or near 
the front near the firedoors, and are provided with rocking pieces 
d* which are hinged at one end and can be operated by hand by 
means of levers e for breaking up the fire and loosening clinkers 
without opening the furnace doors. The back part of the fire- 
barsc is receesed partly through (Fig. 2), and is provided with 
side openings c* for the admission of air. Some of the bars are 
also provided with a chamber or tube f running lengthwise and 
serving to convey warm air, or steam and air, into the hollow 
bearer g whence it is conveyed by two pipes / (one on each side) 
and discharged intc the conical chamber 7 in the bridge & of the 











furnace, whence the air, &c., escapes and meeting the smoke and 











gases from the fuel Lurzs the smoke and insures the perfect com- 
bustion of the gases. The mechanical stoker comprises a hopper 
g placed over the mouth of each furnace above a shoot 7, the 
opening to which is regulated by means of a sliding plate s worked 
by a screw and hapdwheel¢. In this shoot works a shovel wu 
which is connected by a red v hinged to a piston w in a small 


| steam cylinder x supplied with steam from the boiler. The piston- 


rcds v have slots through which work the longer arms of two 
levers y, the shorter arms of which are acted upon by revolving 
three-throw tappets or cams z. The action of these cams z is to 
draw back the shovels w, causing the piston w to compress the 
steam in the cylinders xz, and as soon as the point of each cam 
escapes from the end of the lever, releasing the same, the com- 
preesed steam in the cylinder expanding suddenly forces the 

iston w forwards, causing the shovel vw to throw the fuel which 

as accumulated in front of it on to the firebarsc. (Accepted 
January 22, 1896). 


TEXTILE MACHINERY. 


4911. J. H. Whitehead, Leeds. Improvements in 
Noble’s Combs. [3 Figs.) March 8, 1895.—This invention 
relates to improvements in circular combe, or machines for comb- 
ing fibres, the object being to construct such machines so that the 
drawing-off rollers and leathers will wear evenly over their whole 
surface, and without hollows as heretofore. The improvements con- 
sist in constructing the machines in such a manner that the draw- 
ing-off rollers, leathers, and gear plate traverse or move up and 
down. The drawing-off rollers and leathers are mounted on the 
ordinary gear plate, which is carried in slides formed in the feet 
of the machine, and the gear plate and the gear are by cam or 
eccentric caused to rise and fall in such slides. The cam or 























eccentric may be conveniently diiven by a catch or pawl on the 
hangers operating a ratchet wheel and worm, the latter driving a 
wheel on a cross-shaft on which is the cam or eccentric. 1 is the 
gear plate supported at opposite sides by the forked slide-piece 2, 
and runner or bow! 3 on the eccentric 4, the latter being fast on 
the croes-shaft 5, there being similar slide-pieces 2a, 2b on the 
opposite sides, and as shown in Fig. 1, The contact surfaces ¢, @ of 
the slides are of considerable length, so as to prevent any ten- 
dency of the gear plate, when being traversed, to tilt and lock at 
its contact points. The shaft 5 of the eccentric 4 is driven by 
means of the catch lever 8, catch 9, ratchet and wheel 10, worm 


to lift the gear plate 1, gear 6, drawing-off rollers 7, and stretch- 
ing rollers 7a, and other parts. The ratchet wheel 10 may he 
driven by lever 8, such as illustrated, operated from an inclined 
foot a formed on one or more of the several revolving hangers », or 
the lever may be operated from any convenient going part of the 
machine. (Accepted January 15, 1896). 


1691. G. Markus, M. Baender, and F. Sicker, War- 
saw. Processes and Apparatus for Printing Woven 
Fabrics or Yarns in Skeins. [6 Figs] January 24, 1895, 
—The yarns, before being placed in the printing machine, are pre. 
pared and arranged in warp shape according to the pattern. The 
warp thus obtained is then laid on the rollers b', b2, L3, over which 
an endless web runs as well as round a supplementary roller ¢!, 
If the warp to be printed is short, it is carried over Straining 
rollers ff, besides the three rollers above-named ; if longer, it ig 
carried over the drum k as well as over several tension rollers /, 
while at the same time, by means of a fan min the drum k, the 
drying of the printed material led round the drum is ¢ ffected, 
The printing apparatus comprises two parallel shafts c and cl 
mounted horizontally on the machine frame, and each carrying 
two discs a round which two endless bands i are led. Upon these 
two endless bands is a series of pins serving to retain the printing 
bar h which are laid side by side on the endless bands and moved 
forward in parallel as the endl bands advance. The 
printing bars are provided with the requisite colour on their under 
surfaces in the respective colour-holders. Their under surface ig 
provided for this purpose with a strip of felt, so as to enable it to 
take up sufficient colour. Both sides of the several bars are covered 













































































over with thin metal sheets, so that the lower edges of the printing 
surface of the bar are sharply defined. The rods, duly charged 
with colour, are now arranged by hand on the endless bands 3, 
side by side, with the coloured side downwards (or outwards). As 
the endless bands ¢ pass along, the rods are brought into contact 
with the warp (or tissues) arranged on and passing round the 
rollers b', b2, 03, and thus complete their work of printing, The 
several bars or series of bars, charged with different colours, im- 
press these side by side, without the colours running into one 
another. The longitudinal edges of the metal strips provided on 
the ompeg | surfaces of the bars guarantee the sharp and clear de- 
finition of the boundary lines between the different adjoining 
colours. After the bars have thus effected their printing work, 
they pags away above and drop on a guide frame which conducts 
them away, on one side, so as to be again charged with colour and 
laid anew upon the endless bands for a repetition of the same 
process. To print a piece of textile fabric the came is passed 
through the printing machine, commencing at the roller 0’, 
where it is introduced into the machine, and quits it after having 
gone nearly round the drum k in a condition sufficiently dry for 
the colour to have become fixed and not toemudge. (Accepted 
January 15, 1896). 


764, A. Mosley, Nottingham. Locking Nuts to Bolts 
and Screws, (5 Figs.) January 12, 1895.—According to this 
invention two nuts are so constructed that when adjusted they 
form to all appearance one nut. One of these nuts has on one of 
its sides a circular recees cut ina suitable depth. This recess is 
slightly larger in diameter at the bottom than at the entrance. 
The other nut has on one of its sides a circular projection made 
to fit exactly the entrance to the circular recess of the recessed 
nut. The hole in the nut that has the circular projection is con- 
siderably smaller in the projecting portion than in the other part 








of the nut. The two nuts are then put together, and force 1s used 
whereby the projecting portion is forced into the recess 1p the 
recessed nut, and to all appearances form one nut. A circular 
wedge is then inserted, and the projecting portion on the nut is 
caused to expand and fill up the space at the bottom of the recess 
of the recessed nut, thereby completely locking both nuts together, 
yet at the same time allowing each nut to move in & circular 
direction. The nuts then receive the screw thread, and are then 
complete. As either of the two nuts can be moved either way 10 
a circular direction, both the nuts can be made fast to the screw 
or bolt, or made loose at will. (Accepted January 15, 1€96). 





UNITED STATES PATENTS AND PATENT PRAOTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 86, Bedford: 





11, and wormwheel 12, so as by the runner or bowl 3 and slide 2 
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100-KILOWATT DYNAMO AND 80-KILOWATT MOTOR. 
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THE CROCKER-WHEELER 
ELECTRICAL WORKS. 
(By our New York CorRESPONDENT.) 
(Concluded from page 336.) 
Tus short and inadequate notice of a very 
interesting and advanced factory may be concluded 
by a reference to some of the Crocker-Wheeler’s 
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80 Kitowatt Motor anp Dynamo, 





ht um 
iH 








specialities, and some illustrations of the manner 
in which they have adapted electric power to 
driving the machine tools employed at their works. 

Fig. 6 is one of the company’s improved form of 
dynamos for direct attachment to a high-speed 
engine, and of 100 kilowatts capacity. The dynamo 
has a number of special features, including a small 
hand-lever at the top, by which the eight sets of 
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NEW JERSEY. 


brushes are raised and lowered upon the commu- 
tator simultaneously through the medium of con- 
necting links. The usual electric cables for con- 
necting the several brushes together are dispensed 
with, and in their place the brushes are attached 
directly to, and are supported by, two large rings 
which receive the current. These rings are 
fastened together with insulating spacing blocks 
between them, and rotate as a unit under the 
action of a screw handwheel at the side of the 
machine, upon the faced edges of four arms which 
project from the frame of the machine. The entire 
arrangement leaves the brushes and commutator 
and the points of contact very accessible and free 
for observation. The supporting hub of the 
armature is split two-thirds of its length, and is 
made to pinch the shaft by heavy transverse bolts, 
the arrangement being such as to secure a very true 
armature, and one which can be removed and put 
back very easily. Fig. 7 is an illustration of a com- 
bined 80-kilowatt motor and dynamo. 

One of the electrically driven tools which at- 
tracted much attention was a 20-ft. lathe that was 
kept in operation continuously while being moved 
to various parts of the shop. The motor for driv- 
ing this lathe is placed between the sides of the 
bed under the headstock, and is geared directly to 
the main spindle. The current was carried to it 
by an ordinary piece of lamp cord such as is used 
for a desk drop light, and was connected to the 
trolley that supplied the crane. A piece of 4-in. 
steel shafting was being turned off while the 
machine was shifted, the movement in no way 
affecting the operation of the tool. Although 
this little display was arranged for the special 
benefit of the Society of Civil Engineers visiting 
the works, it was very suggestive of the great faci- 
lities afforded by this means of transmitting power. 

Fig. 8 shows a medium-sized horizontal boring 
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mill, originally driven by belting, but now operated 
by a motor bracketed to it, through the medium of 
a nest of gears of various sizes for obtaining the 
different speeds required, the motor in each of 
these cases running at constant speed when in 
operation (see page 368). 

Fig. 9 shows a 36-in. boring mill which has 
been altered from belt driving by bolting a motor 
to a stand on the floor and connecting it by a nest 
of gearing in place of the ordinary belt cone, the 
gears being of different sizes, and the changes of 
speed being obtained by throwing the correspond- 
ing gear into operation. 

Fig. 10 is an illustration of a 150-ton horizontal 
hydraulic press for compressing armature cores, of 
the pattera usually employed for forcing car wheels 
on to their axles. In place of the ordinary belt 
pulley for driving this is a large spur gear mesh- 
ing with a pinion on the motor, which is supported 
by a bracket on top of the press. 

Fig. 11 shows a large punching machine capable 
of punching armature blanks up to 60 in. in 
diameter, with a motor bracketed to it and geared 
to its flywheel. The flywheel revolves continuously, 
and is thrown into connection with the operating 
mechanism for each stroke of the punch, by a fric- 
tion clutch under the control of the operator. 

Figs. 12 and13 are power diagrams which show very 
clearly the saving effected by the use of electric con- 
ductors instead of shafting for the transmission of 
power in large shops. The upper diagrams are 
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plotted from indicator card readings taken every 15 
minutes during a day’s run at the factory of the Cen- 
tral Stamping Company. The power required to run 
the shafting, belting, &c., without any tools, was de- 
termined from the readings taken in the morning 
after the engine was started, but before work was 
commenced, and at noon and night under the same 
conditions, and it is noticeable that slightly greater 
power was required in running in the morning im- 
mediately after the shafting had been at rest that at 
noon, when the shafting had been running some 
time, and when in consequence the static friction 
had been overcome. The losses in the engine are 
estimated upon the basis of the percentage usual in 
such cases. The lower diagrams (Fig. 13) represent 
the same engine loss and the same useful work, the 
observation points being taken at every 15 minutes 
as before, and in place of the loss representing the 
friction of shafting, is inserted the constant losses 
which would occur in a dynamo of a capacity suffi- 
cient for such plant, and nex! the losses which 
would occur in motors and in the wires supplying 
them when delivering the amount of work called 
for by that part of the diagram labelled “ useful 
work,” which, as stated before, is copied from the 
diagram above. Thecorrectness of the assumption 
in computing the variable losses in the motor and 
line (which are taken at 30 per cent. of the useful 
work) will be conceded within a small percentage, 
and the relative economy and power of the two 
arrangements can be seen at a glance. 

Your correspondent takes this opportunity of 
chronicling in a few words, the subsequent pro- 
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Society. After the members left the Crocker- 
Wheeler Works, well satisfied with their visit, 


| they proceeded to the East River Bridge, on the 


invitation of Mr. C. C. Martin, superintendent. 
The following were the features to which special 
attention was called: The two terminal stations 
now being constructed, and one in partial use. The 
connections with the elevated railroads in Brooklyn. 
The exhibition of old maronry and other work at 
these sites, more or less taken down, showing 
especially the quality of the mortar and concrete 
formerly used. The 4-in. flat brick arches under 
the roadways and over Prospect-street, Brooklyn. 
The car storage yard, an intact metallic structure 
1180 ft. long, without provision for changes in 
temperature. The power-house, containing the 
duplicate driving plant and electric light plant, the 
latter supplying separately, light over the structure 
proper, at the stations, and on the cars. The 
method of running trains of four cars each, on 
14 minutes’ headway, to be seen during the 
busy hours, 6.30 to 7.30 a.m. and 5.30 to 6 30 p.m. 
The system of electric lighting of the cars. The 
proposed means of running the trains by tele- 
phone, whereby the train despatcher and each train 
conductor may verbally interchange communica- 
tions, and the former direct the running of the trains. 
It may be said of Mr. Martin that there is 
no member of the American Society of Civil 
Engineers held in greater esteem for his per- 
sonality, and his ability as an engineer. The 
fact that he has been continually hampered in 
his administration by politicians is no fault of his, 
and the writer confidently believes, if he is ever 
allowed to carry out his own ideas to a conclusion, 
it will be fully demonstrated that he can handle 
these vexed problems in a thoroughly satisfactory 
manner. 

A reception and soiréa at Delmonico’s closed 
a thoroughly delightful reunion. What would 
the old founders of engineering, as a science, have 
thought if they had been told their successors would 
not only be found dancing, but doing it in a mas- 
terly manner? No doubt they looked down on us 
from their celestial mansions and thought how 
much they had lost by neglecting these oppor- 
tunities for enjoyment when on the earth, instead 
of devoting all their time to abstruse problems, 
the solution of which invariably shortened the life 
of the solver. 





IpaHo.—The value of the minerals produced in Idaho 





ceedings of the meeting of the Civil Engineers’ 


last year is estimated at 1,471, 062/. 





THE ATLANTA EXPOSITION.—No I. 
By Doctor Lronarp Watpo, Sci.D., New York. 


Ar the beginning of September, 1864, General 
William T. Sherman, after a bravely contested 
siege of seven weeks, marched into the city of 
Atlanta with his Northern armies. The remarkable 
geographical position of this citadel of the Southern 
Confederacy, occupying, as it did, the natural in- 
tersection of the lines from the mountain passes on 
the north and west, whence came the coal and 
iron, to the rice and cotton fields of the east and 
south, together with its elevated and royal situa- 
tion, at the head waters of south-eastern naviga- 
tion, made its preservation an impossibility. The 
plans for the defeat of the Confederacy involved 
the destruction of its basis of supplies and the 
strategetical division of its territory. 

General Sherman, under the laws of successful 
warfare, was bound for the sea. The destruction 
of Atlanta, in the judgment of the tacticians, was 
& war necessity, and part of the 500,000,000 dols. 
of total loss and depreciation, which, it is esti- 
mated, Georgia alone sustained by the Civil War, 
occurred with the destruction of Atlanta. So 
complete was this, that but one house remained 
when Sherman took up his line of march to 
Savannah. Thirty-one years later a beautiful city, 
literally—upon the stepping stones of its dead self 
—invites the inspection of its arts, manufactures, 
and commerce, in one of the most complete, sym- 
metrical, and thoroughly interesting national ¢x- 
positions of modern times. 

Owing to the peculiar relations which Atlanta sus- 
tains as a freight-distributing centre, its great avail- 
able water power is likely to prove highly desirable in 
the operations of electrically smelting the various 
oxides* found in the mountains to the north, and 
which at low freights would be ordinarily sent to 
Atlanta for more distant shipment. 

From the literary and social standpoint, Atlanta 
justly claims distinction. Two of its papers, the 
Atlanta Constitution and Dixie, in the respective 
fields of daily journalism and technical indus- 
tries, are widely known, the Constitution being 





* Economic minerals found in North Georgia in work- 
ing quantities: Graphite, pyrite, gold, chalcopyrite, 
hematite, magnetite, compact limonite, yellow ochre, 
chromite, bauxite, pyrolusite, chert, massive quartz, 
tripoli, infusorial earth, asbestos, garnet, muscovite, 
steatite, kaolin, barite, marble, limestone, sandstore, 
granite, gueiss, roofing slate, shales, phosphate, marl— 
and, in addition—clay, coal, corundum, galena, halloy- 
site, brown iron ore, and serpentine, 
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generally regarded as the leading Southern news- 
paper, although eastern and northern men are 
unable to understand how so excellent and 
able a paper can be indulgent toward a silver 
monetary standard, when it is so quick to urge 
on its influential constituency the great desira- 
bility of large amounts of foreign and northern 
capital for the real development of the industrial 
South. Looked at from a Northern stan¢é point, the 
entire South is poor. Stripped of its immense 
wealth invested in its slaves by the Civil War, de- 
prived not only of the services of its sons by their 
absence, and often death, during the struggle— 
Georgia furnished 120,000 soldiers—and even with- 
out the enormous pension payment distributed 
throughout the North and West by the general 
Government, and which equals in amount the 
cost of the largest standing army in Europe, 
the South needs capital. It is incomprehensible, 
therefore, that she should be almost uniformly in 
favour of a debased currency, and the attempt in the 
United States Congress to legislate a relative value 
of silver and gold, or to urge the free coinage of 
silver. There are, now and then, intelligent and 
persistent advocates of sound money representing 
the Southern States at Washington, but unfor- 
tunately they are exceptions toa rule. But what- 
ever may be the political and financial views of 
the Southern people and its press, there is no 
doubt as to the charming quality of such literary 
work as has been contributed to the Constitution, 
for instance, by such delightful writers as Joel 
Chandler Harris, and more recently the homely 
ballads of Frank L. Stanton. 

The approach to Atlanta from the north and 
Washington over the Southern railway system, 
leads one through Charlottesville, Danville, Char- 
lotte, and Spartanburg, to Atlanta. The run of 
649 miles is accomplished in 184 hours, which gives 
to the train an average speed of 354 miles from the 
long bridge at Washington to Atlanta. It should 
be remarked, however, that in the run there are 
17 station stops, and 40 minutes’ scheduled waits 
at stations. Making an allowance for these stops, 
the schedule time is about 38} miles per hour, 
which must be considered a good average over a 
single-tracked road, and for a heavy, vestibuled, 
dining and sleeping car train. 

The most delightful approach to the grounds of 
the Exposition was through the Piedmont 
Driving Club entrance, and as one stood on 
the terrace where these private grounds end, 
and the Piedmont Park Reservation of 189 acres 
begins, the visitor was greeted by a scene of unusual 
repose and beauty, for an undertaking of this 
character. To his immediate left (see plan) is 
the interesting specimen of colonial architecture, 
the New York State Building—Mr. Charles Norris 
Hoar, architect—and immediately adjoining the 
Fine Arts Building, with its beautiful front—Mr. 
Walter T. Downing, architect. This is, perhaps, 
the most elaborate exterior on the grounds. Fur- 
ther on, and built upon the same terrace, is the 
United States Government Building, after the 
designs of Mr. Charles S. Kemper, Government 
architect. A thousand feet to the north-east lies 
the Alabama Building, and close by it, obscured by 
the Government Building, the pyramidal structure 
devoted to the exploitation of the great Plant rail- 
way and land system of Southern Florida. A 
little more to the eastward are the State Buildings of 
Massachusetts and Illinois, that of Massachusetts 
being a close copy of the Washington-Longfellow 
colonial mansion in Cambridge. Hidden behind 
the Illinois Building lies the model graveyard of 
the "49 mining camp, grotesquely sad in the 
inscriptions of its headboards, but true to life, 
even in death. Directly to the eastward, and 
across the upper end of the Plaza, lies the 
large Manufactures Building. The eye takes 
in to the east and south-east, with a sense 
of repose and distance, the foreground of fountains 
and grassplots to the borders of the ornamental 
lake, the Clara Meer. On the opposite side of the 
lake lie the commodious Electricity and Transporta- 
tion Buildings, in line with the Women’s Building. 
The Georgia Manufactures Building is to the south- 
east, at a distance of a couple of thousand feet, and 
close by the terminal station for the Exposition of 
the southern railroad. The equipment of this 
railroad service from the business centre of the city 
was very complete. It was possible to transport 
20,000 passengers per hour in each direction with 
the trains under three minutes headway. In the 
extreme distance is the creditable building of the 


negro exhibit. On the same lower plateau lies the 
train shed, with the superb specimens of the 
Baldwin locomotives, and the Pullman vestibuled 
train exhibit. The train, of course, included the 
regulation dining-car, bath-room, barber-shop, and 
the other usual Pullman attractions which make the 
American never so much at home*as when he is 
travelling. 

The characteristic building of Costa Rica lies 
between us and the lake, and then, across the whole 
expanse of grass and lake, stand the pretentious 
structures of Machinery Hall and the interesting 
Minerals and Forestry Building. This latter build- 
ing is made entirely of the following Georgian 
varieties of wood: Long-leaf yellow pine, hickory, 
scaly bark hickory, beech, black gum, poplar, 
sweet gum, willow, maple ironwood, white oak, 
red oak, spanish oak, tupalo gum, black jack, ash, 
wild cherry, dogwood, cypress, and some others. 
The remaining important buildings are the Agricul- 
tural Building and the Georgia Building, which 
faces the Administration Building. This latter 
building serves also as the main entrance to the 
Exposition. 

The entire effect of the landscape gardening and 
structure, whether lit up by the balmy sun or 
softened by moonlight, or brilliantly outlined by 
the thousands of incandescent lights, was really 
charming. The sense of repose is greater than 
that of the White City of the World’s Fair in 
Chicago. The amphitheatre form, which gave to 
lake and lawn a clear circle a quarter of a mile in 
diameter ; the terraced heights surrounding, along 
which were grouped the buildings mentioned, had 
been made possible by the convict labour of 
Georgia. The amount of labour which had been 
spent to make the 189 acres thoroughly available, 
was out of all proportion to the relative wealth of 
the community supporting the Exposition. The 
actual expenditures on the grounds amounted to 
2,000,000 dols. 

Local stages running over the well laid out roads, 
and electric launches upon the Clara Meer, furnish 
the transportation for those who are too tired 
to walk over the broad plank sidewalks. In the 
night illumination, an enormous electrical column, 
lit with incandescent lamps, and with flash lights 
playing on it from a distance, is the most pro- 
minent object of attention ; but so skilfully has 
the electric lighting been done, that the entire out- 
line of the principal buildings is marked with 
lines of incandescent lamps, so as to produce an 
effect, in the distance, of indescribable beauty. 





THE BESSEMER PROCESS. 
To tHE Eprtor or ENGINEERING. 

Sir,—A Presidential address has recently been 
delivered at Pittsburg to the American Institute of 
Mining Engineers by Mr. J. D. Weeks, who has 
taken advantage of that prominent position as Pre- 
sident to repudiate my just claims to the steel inven- 
tion that bears my name, and which has been most 
amply acknowledged by America’s most honoured 
scientific institutions, manufacturers, and citizens 
during the last 40 years. I may not inaptly preface 
the remarks I have to make on this subject by the 
words of our immortal Bard : 

** Who steals my purse, steals trash, 

’T was mine, ’tis his, and has been slave to thousands, 

But he who filches from me my good name 

Robs me of that which not enriches him, 

And makes me poor indeed.” 


A great moral responsibility is incurred by the 
man who, for the mere purpose of gaining a short- 
lived popularity, does not hesitate to blast the repu- 
tation of one who he well knows in his own heart 
is the real inventor of that process which has so 
enormously extended the trade and commerce of his 
own country, and for this unworthy object flatters 
his hearers by telling them that they owe all this 
to a countryman of their own ; taking the oppor- 
tunity of making these statements at a public meet- 
ing at which I necessarily could not be present, and 
relying for this monstrous accusation upon such 
vague testimony as he has been able to rake up 
from bygone transactions touching only one side of 
the question. Mr. Weeks well knew that a period of 
40 years, and the wide Atlantic, separate me from 
all documentary evidence on my side of the case, 
and which, at the period when all the facts on both 
sides were before the American people, they had, 
to their great honour, decided in my favour, and to 
which opinion they have adhered up to the present 








day. Fortunately, however, for me, some of the 


evidence which Mr. Weeks brings forward to sup- 
port the case of Mr. Kelly, from the very nature of 
things, furnishes conclusive evidence against the 
allegations which he makes in favour of Kelly’s 
scheme, and in order that the whole subject may be 
clearly understood, it is necessary for me to refer to 
some technical details of iron-making, showing their 
close analogy with the process said to have been 
carried out by Kelly. 

For the last hundred years or more, it has been 
the practice of manufacturers of malleable iron to 
operate upon the crude pig iron in a small shallow 
bath, known as a refinery, or ‘‘ finery fire,” in 
which the molten pig iron is subjected to a blast 
of air blown down upon its upper surface from 
three nozzles arranged along the side of the bath, or 
pool, of iron, the surface of which has a quantity 
of incandescent coke floating upon it. After this 
blowing operation has been continued for an hour 
or two, the molten matter is to some extent decar- 
burised and partially deprived of its silicon ; it is 
then run out and formed into thick plates, which, 
when cold, are very hard and brittle white iron ; 
these plates are broken up and reheated in a re- 
verberatory furnace, and rendered malleable by 
the laborious process of puddling. We hear that 
a Mr. Kelly was making some experiments of this 
kind as far back as the year 1847, and we are told 
by the President, Mr. Weeks, that “ Kelly was a 
forgemaster making malleable or wrought iron, and it 
was to make this product that he pursued his experi- 
ments,” so that, according to the evidence furnished 
by Mr. Weeks himself, Kelly did not contemplate 
the production, or even try to produce steel by his 
experiments, as that material was quite out of his 
line of business. 

But it is cast steel, such as Bessemer invented 
(and perfected the process of making in every 
mechanical detail), that has played such an im- 
portant part in the metallurgy of the present cen- 
tury ; it was this cast steel, and not the wrought 
iron which Kelly was trying to improve, that has 
laid the 170,000 miles of steel rails like a network 
over the whole continent of America; it was this 
cast steel made by the Bessemer process, and the 
machinery invented by him, with which the 
4,160,072 tons of cast steel was made in America 
in the year 1872, and not by any plan or device ori- 
ginated or practised by Mr. Kelly. 

Now what could be more natural for a forge- 
master and manufacturer of wrought iron than to 
try and save some of the fuel used in the ordinary 
process of his trade ; and what would appear more 
obvious than the idea that some, or perhaps all, 
of this incandescent coke lying on the molten 
pig iron in the ‘finery furnace” might be saved ; 
this doubtlees was the sole and simple object which 
Kelly had in view when he was trying experiments 
in his open yard, as described by Mr. Weeks, 
operating in a very temporary way and using the end 
of an old boiler lined up with bricks and contain- 
ing about 500 lb. of molten iron from the blast- 
furnace—just such a charge as when refined would 
be enough to make a charge for the puddling 
process which had to follow, and thus to make it 
into malleable or wrought iron, which Mr. Weeks 
tells us was Kelly’s trade ‘and what he was trying 
to make,” This was just such an experiment as 
might be safely made without previously taking 
the precaution of patenting it, as its value, if suc- 
cessful, would be very small. The apparatus, he 
tells us, was provided with a single nozzle blowing 
vertically down upon the metal, and which single 
jet of air blown down upon it would partially, 
though very imperfectly, refine it, as is done in 
the ‘‘finery fire” in common use. When this 
scheme, which had long been utterly abandoned 
and forgotten, was investigated some eight or nine 
years after these experiments had been made, all 
the evidence which rt could collect went to show 
beyond all reasonable doubt that Kelly was simply 
trying to make his ‘‘finery iron or plate metal ”’ 
without the employment of any coke floating on the 
surface, and thus saving some fuel in preparing 
his metal for subsequent conversion into malleable 
iron. 

This is the impression which was irresistibly 
forced on my mind at the time these questions were 
before the American Patent Office, and I have at this 
moment the most absolutely conscientious belief that 
Kelly was not at that period even attempting to 
produce fluid malleable iron or steel in a fluid state 
such as could be formed into ingots or castings. 

And when we read the strongly-biassed state- 








ments of Mr. Weeks, and note his all-important 
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ELECTRICALLY DRIVEN TOOLS AT THE CROCKER-WHEELER ELECTRIC WORKS. 
(For Description, see Page 365.) 


omissions, his own story furnishes me with an 
absolute denial of his most unwarrantable assertion 
that Kelly had originated the Bessemer process. 

One would have thought that if Mr. Kelly 
commenced his experiments in 1847, we should 
have heard something of this revolutionary process 
before the year 1856, but we are told that 
“as late as 1856, after nine years of work, the 
appliances he used were exceedingly crude.” Mr. 
John E. Fry, who was a foundry moulder at 
Cambria when the first experiments were made at 
Johnston by Kelly, “in a conversation a few days 
since,” thus described the first converter made in 
1856, to Mr. Weeks : 

‘“‘This apparatus was a 2-ft. section of a 3-ft. 
boiler shell, lined up to about 16 in. in diameter, 
having a paved firebrick bottom about 20 in. deep ; 
this was put outside the door of the blast engine- 
room of the old Cambria blast-furnace. The en- 
gines gave from 3 Ib. to 4 lb. blast pressure ; there 
was a temporary connection made from the blast- 
pipe to this little auxiliary furnace by a gas pipe. 
The nozzle was a cast-iron affair, such as was used 
at the tuyeres in those days. The tuyere was 
‘clayed up,’ and dried and connected by a loose 
elbow to the pipe so as to be swung down into the 
metal. The metal was melted at the foundry, 
and brought up in a ladle containing about 
500 lb. The furnace was about 200 yards from 
the foundry, and the ladle was put on toa little 
metal hauling car, and hauled to the converter ; 
this metal would make probably 8 in. or 9 in. of 
depth in this little pot. As soon as the metal was 
dumped in, the pipe was shoved down with the 
blast on, a cover of pieces of sheet iron was laid 
across the top to prevent the sparks flying too 
freely.” And here the evidence drops short, for 
it is clearly not worth their while to pursue the 
subject any further, it would be dangerous to do 
so; it would, in fact, ‘let the cat out of the bag.” 
These discreet witnesses have given all the very 
interesting details as to the ‘‘ dumping” in of the 
molten iron, even to the kind of ‘‘little hauling 
car” which conveyed the metal to the apparatus ; 
but it would have been infinitely more to the pur- 
pose if they had told us something about the 
way in which this meta] was taken out again, in 
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ELECTRICALLY DRIVEN MACHINE TOOLS. 
(For Description, see Page 365.) 
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What state of partial or complete solidity was it| which the molten malleable iron must be made 
obtained, and whether it was soft malleable iron| into ingot; they have told us nothing of the 
or hard and brittle ‘plate metal.” They have|treatment of the metal after it was blown. Was 
told us nothing of the use of ingot mouldr, in| it taken to the puddliog furnace to be there con- 


verted into wrought iron, or was it rolled into bars 
or sheets from ingots formed while in a fluid state ? 
Without all these essential facts all their testimony 
and affidavits are worse than waste paper, as they 
directly prove nothing ; but the absence of these 
facts affords very strong circumstantial evidence that 
Kelly never had produced homogeneous malleable iron, 
and had never made an ingot by his process. 

Kelly’s method of operating by one tuyere only, 
blowing vertically downward, shows that he had 
never grasped the fundamental principles on which 
the Bessemer process is based ; his nine years of 
failure show that in all that time he had not 
mastered the A B C of the Bessemer process. Now 
there is such a thing as blowing and blowing, and 
as we are told in the old fable, by simply blowing 
&@ man may either ‘‘ warm his fingers or cool his 
broth.” 

But Mr. Kelly saw none of these nice distinctions, 
and to compensate for this want of knowledge, Mr. 
Weeks, with much perverted ingenuity, has striven 
to whittle down the Bessemer process until it is low 
enough to reach Mr. Kelly’s level, and strives to 
impress on his hearers the idea that the Bessemer 
process is summed up in the words ‘‘ blowing air 
into iron,” and Kelly having done this, is therefore, 
according to Mr. Weeks’ theory, on Bessemer’s 
level. This, however, is not so ; the mere blowing 
of air into a fluid is not a patentable suggestion, it 
is not a ‘‘new manufacture,” and before we can 
obtain a valid patent, we must produce something 
tangible, something not before produced by the 
same means, something which is, in fact, either of 
better quality or less in cost than has been pro- 
duced by former methods. ‘‘I therefore claim as 
my invention the forcing of currents of air into and 
among the particles of molten crude iron, or of 
remelted pig or refined iron, until the metal so 
treated is rendered malleable and has acquired 
other properties common to cast steel, and still 
retaining the fluid state of such metal, and pouring 
or running the same into suitable moulds,” and so 
obtaining a ‘‘new manfacture.” 

Now blowing air into a fluid mass is not a manu- 
facture at all, and therefore is not patentable ; thus, 
for instance, you may blow heated air into linseed 
oil, but that isnot a new manufacture, such blowing 
might be simply to warm the oil ; but if you blow 
air in a heated state in numerous divided streams 
upward from a perforated coil, lying at the bottom 
of a tall cylindrical vessel filled with linseed oil ; 
the oil so treated will combine with the oxygen of 
the air and become viscid and tenacious, and will 
acquire the same drying quality as oil that has been 
boiled with oxide of lead in the usual way of making 
drying oils, and hence such a process of blowing 
air into oil by its chemical action produced a 
superior drying oil and was a new and patentable 
manufacture; this was an invention of mine 10 
years before I thought of steelmaking, and for 
which invention I reaped my reward. 

Again, if you blow cold air in numerous jets 
upward through a vessel filled with cream, that is 
in itself not a new manufacture, but if your 
streams of air are powerful enough, and sufli- 
ciently long continued, the violent agitation caused 
thereby will convert the cream into butter, and 
result in the production of butter without churn- 
ing; this becomes a new manufacture capable of 
being secured by patent. The different effects 
produced by different modes of blowing are well 
exemplified in the old Catalan furnace used in 
iron-making, where the blast is made carbonising or 
oxidising by merely altering the angle at which the 
tuyere is directed through the fuel, and by means 
of which adjustment of angle the workman regu- 
lates his process. Again, in the old ‘‘ finery fire ” 


'| the tuyeres blow down on to the metal at such an 
‘| angle as will throw the metal to the opposite side 


of the bath, and insure a rapid circulation of 
all the metal under operation, without which 
this old process of ‘‘ blowing iron” ‘would 
entirely fail. All this is mere matter of his- 
tory, but, being known, it serves to show the 
entire want of ingenuity and mechanical skill, and 
the complete absence in the mind of Kelly of the 
most simple and rudimentary knowledge on the 
subject of the motion of fluids impelled by currents 
of air, as is clearly shown by his choice of the vertical 
position of the tuyere, in blowing on to, or into 
fluid'iron. Kelly appears to have adhered from first 
to last to this fatal mistake of using one tuyere 
only, and that one operating in the very worst posi- 





tion in which it was possible to place it ; a position 
most certain of all others to insure its own rapid 
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destruction while producing the least possible cir- 
culation and effect on the metal. An enormously 
high temperature is necessary not only to render pure 
iron fluid, but an excess over that temperature is 
necessary to allow it to be transferred to a casting 
ladle, and therein be retained in a fluid state during 
the time necessary to quietly pour it into numerous 
moulds. The great problem I had to solve was 
how to generate and retain this enormously 
high temperature, for on any system of heat- 
ing fluids we have two antagonistic operations 
going on, viz., the production of heat and its loss 
by radiation and absorption by the vessel in which 
the process takes place, and this particular case is 
further complicated by the rapid absorption and 
carrying off of heat by the incombustible portion of 
the air forced through the metal, hence it becomes 
a question of time; heat is always flowing away, 
and if the accession of heat went on at the same 
pace, we should never raise the temperature of the 
metal, and this points at once to the necessity for 
an extremely rapid production of heat; this 
rapid production of heat means such an intimate 
admixture of the combustible carbon and silicon 
with oxygen as will produce the necessary tempera- 
ture in a few minutes, otherwise the heat would be 
dissipated and the fluidity could not be maintained. 
So intimate is the mixture of carbon and oxygen in 
gunpowder that its combustion becomes instan- 
taneous and no heat is lost, and in the Bessemer 
converter a well-arranged set of tuyeres blowing 
vertically upwards produces such an intimate ad- 
mixture of oxygen and carbon as to create a suc- 
cession of small harmless explosions, and hence 
fixes a limit to the safe diffusion of these com- 
bustible elements. 

A converter with a group of seven tuyeres, each 
having seven separate passages through them, will 
direct vertically upwards 49 separate streams of 
air through the metal ; this air dividing itself into 
countless thousands of small globules rushes up- 
ward, producing alight column of mixed iron and air, 
while the denser portions of the iron form descend- 
ing columns and keep up a powerful circulation, 
equalising the temperature and the rate of combus- 
tion ; but a single nozzle pointing downward, as 
tried by Kelly, will not diffusa the air throughout 
the mass, but the air will rise up all around the 
nozzle and soon melt and destroy it. Air applied 
in this manner can never set up that amount of 
circulation and vivid combustion throughout the 
whole mass which is an absolute necessity if fluid 
malleable iron is to be produced and cast into 
ingots, conditions absolutely impossible to arrive 
at in a shallow open vessel with one tuyere blown 
downward. 

Indeed, Mr. Weeks is constrained to admit that 
Kelly could not make fluid malleable iron in his 
apparatus owing to its inherent defects in principle, 
which Kelly had not scientific knowledge enough to 
perceive or mechanical skill enough to remedy. 

The precise words which Mr. Weeks adopts 
from Mr. Holley in this confession of the failure of 
Kelly to produce fluid malleable iron are as follows : 
‘* Mr. Bessemer’s invention consists in the mecha- 
nical means for intimately diffusing the air through 
the mass of iron to such an extent that the mecha- 
nical changes take place with sufficient rapidity to 
leave the mass fluid after the carbon and silicon 
have been removed ; while the means employed by 
Kelly were not adequate to carry the process to the 
same extent.” Hence with his one tuyere blowing 
downward, Kelly could not, and did not, produce 
fluid malleable iron ; and could not, and did not, 
make an ingot, and could not, and did not, carry 
out the Bessemer process, which consists in the 
production of ingots of cast steel by forcing 
numerous streams of air upwards through the 
molten crude or cast iron ; this failure of Kelly was 
the result of his entire ignorance of the essential 
principle on which the Bess2mer process is based, 
viz., the rapid diffusion of minute fiery bubbles 
throughout the entire body of the metal under 
operation. 

This abortive attempt of Kelly (if ever made) 
was by Mr. Weeks’ own showing abandoned some 
years before I read my Cheltenham paper, having 
never served any useful purpose whatever. 

Had Kelly patented his invention, had he read a 
paper on it before any scientific institution, or had 
he published an account of it in the public press, it 
might have been said that a published account of 
even this most unsuccessful and abortive attempt 
would have acted on other minds and suggested a 
more perfect system. But Kelly did not in either of 


these ways, or in any other way, make known or 
convey any knowledge to the outer world as to 
what he was trying to do, and hence his labours 
have not by the smallest possible increment 
advanced the general stock of knowledge, or 
influenced to the most infinitesimal extent the pro- 
gress of steelmaking either in America or else- 
where. All that Mr. Weeks has succeeded in 
doing is, to show that an American citizen, if he 
ever had in his mind the idea that malleable iron 
could be produced by currents of air, could yet be 
so entirely devoid of mechanical skill, so hope- 
lessly ignorant of the physical laws which govern 
the whole theory on which my invention is based, 
that, after pottering over his ill-devised schemes for 
a number of years, he failed hopelessly, and gave 
it up, having never benefited the world to the 
smallest possible extent. He never even thought it 
worth while to patent his invention during all the 
nine years from 1847 to 1856; but as soon as he 
found that my invention was agitating the whole 
iron trade of Great Britain, he woke up and com- 
menced a fierce fight with affidavits in the American 
Patent Office, after I had already obtained my 
patent in America, and after all my English patents 
were published in Blue-books, which at the small 
cost of 6d. eash were open to Kelly’s and every one 
else’s inspection ; in them they could see every 
detail of my several inventions. Then it was, we 
are told, that ‘‘Pompey was very like Czezar,” and 
that there was a wonderful identity between Kelly’s 
invention and mine; but this similarity did not 
come about by my patenting in America an appa- 
ratus with one tuyere blowing downwards. 

Any one would have thought that a person in 
Mr. Weeks’ position must have had the honour of 
his own country more at heart than to drag such a 
lame and disgraceful story from the obscurity in 
which, to the honour of America, it had for 40 years 
been buried. 

The fact of Kelly obtaining a patent in America 
after mine, rendered it necessary for all the manu- 
facturers of steel in America to work under both 
patents, so all the trade knew perfectly well what 
Kelly’s title to be called an inventor really was, and 
with this full knowledge they unanimously joined 
in always calling it the Bessemer process. The 
Americans have, with this knowledge before them, 
elected me an honorary member of the American 
Society of Mechanical Engineers, and also an 
honorary member of the American Academy of Arts 
and Sciences, ‘‘and in several parts of the United 
States, where Nature has richly endowed them 
with those aids to civilisation, coal and iron manu- 
facturing cities have been established to which, 
by common consent, they have given the name 
of Bessemer. 

‘*Thus we have the rapidly increasing and im- 
portant city of Bessemer, Gogebec County, Michi- 
gan; the city of Bessemer, Alabama, with its 
mayor and corporation, its street tramways and 
electric lighting, and its large manufacturing works, 
public schools, and numerous churches. There is 
also the city of Bessemer, Lawrance County, 
Pennsylvania, the seat of the great Edgar Thomp- 
son steel works, the largest in America. There is 
also the city of Bessemer, Botetourt County, Vir- 
ginia, and the city of Bessemer, Gaston County, 
North Carolina.” 

Nothing could more clearly show the spontaneous 
recognition by a who'e nation of the enormous 
benefit that the Bessemer process has conferred on 
the trade and commerce of the United States. 

The great wave of excitement produced on the 
public mind throughout Europe by the announce- 
meat of my invention at Cheltenham, soon forced 
its way across the Atlantic, and created a great sen- 
sation among the iron producers of the United 
States ; among other eminent men it attracted 
the most earnest attention of Mr. A. S. Hewitt, 
whose high position is fully recognised throughout 
the United States, and who made the following 
statement in reply to Sir James Kitson, the 
honoured President of the Iron and Steel Institute, 
when Sir James was in America in 1891. Mr. 
Hewitt said: ‘*Mr. Bessemer read his celebrated 
paper describing the process of producing steel 
without fuel at the Cheltenham meeting of the 
British Association for the Advancement of Science 
in the summer of 1856. An imperfect report of 
this paper was published in the journals of the day, 
and attracted my notice. The theory announced 
seemed to be entirely sound, and the apparatus 
simple and effective. I gave orders at once, without 





further information than that derived from the 





published report, to erect an experimental vessel 
for the purpose of testing the possibility of pro- 
ducing steel direct from the blast-furnace. In the 
same year in which this paper was read, the experi- 
ment was tried at the furnace of Cooper and Hewitt 
at Phillipsburgh in New Jersey, and the result 
served to show beyond all doubt that the invention 
of Mr. Bessemer was one which could be success- 
fully reduced to practice.” 

Now, if Kelly’s nine years’ pottering had created 
the smallest interest in America, surely a firm like 
Cooper and Hewitt would have known it and would 
not have been so anxious to prove the fact as at 
once to have put a Bessemer converter in operation 
on an experimental scale. 

Mr. A. S. Hewitt, who is a Past-President 
of the American Institute of Mining Engineers, 
said on the occasion of their meeting at Washing- 
ton on February 22, 1882: ‘‘ My firm made an 
effort within six weeks after the famous Chel- 
tenham paper was read in 1856, to see whether 
pig iron could be thus converted into steel. It 
was three or four years after that, that Mr. Holley’s 
attention was called to the matter, and he went to 
Europe and brought back for his friends the control 
of that patent.” 

So that Mr. Holley was not in any way interested 
in this question for some years after Kelly knew all 
about my several patents, and Kelly had plenty of 
time to shape his invention so as to square with mine, 
even to the making of a moveable converter, which 
Mr. Weeks admits was ‘‘an infringement on Bes- 
semer’s converter.” It is something to get from 
Mr. Weeks the direct admission that Kelly had 
made an infringement of my patent. Why is he 
not more candid ? 

No sooner were Bessemer steel rails produced in 
Sheffield, than American railway managers began to 
purchase them, and so important were they deemed 
to be, that thousands of tons were sent to America, 
realising the almost fabulous price of 201. per ton; 
and when America began to make their own steel 
rails, thousands and tens of thousands of tons of 
Bessemer pig iron were sent to America from this 
country to make Bessemer steel with. This Besse- 
mer pig was made by furnace charges invented and 
dictated by me, all the hematite iron previously 
made in England entirely failing to make workable 
steel. 

Nor must it be forgotten that the Bessemer con- 
verter with its hydraulic moving gear, and the 
hydraulic casting crane and apparatus, the ingot 
cranes, the valvular casting ladles, pair of vessels 
arranged in a semicircular pit, the conical moulds, 
and, in fact, the whole plant, outfit, and arrange- 
ments of the American steel works, are the patented 
inventions of Henry Bessemer, although somewhat 
modified in their mechanical details by the late Mr. 
A. L. Holley, so as to suit the American practice, 
but Bessemer’s patent machinery is still used, with 
scarcely a deviation in detail after a period of 
nearly 40 years, in every country in Europe where 
Bessemer ‘‘ steel is made.” 

The British Patent Office shows all the succes- 
sive steps in the development of my invention, 
and with these evidences of its origin and 
vitality scattered over Europe and America, it is 
simply an outrage on the man who has done all 
this, and to whom America is so deeply indebted 
for the great extension of her manufactures, her 
commerce, and her prosperity, to set up as the 
original inventor of the Bessemer process, a man 
whose abortive schemes have not added one tittle 
to the public store of knowledge, or benefited 
the world or even his own country to the value of 
a single cent ; it is nothing less than an outrage on 
the common eense of the scientific world. 

Yours truly, 
Henry BEssEMER. 





THE BRADFORD TECHNICAL 
COLLEGE. 
(Continued from page 277.) 

THE experimental investigation of torsional 
strength does not appear to have hitherto received 
a fair share of attention, and there are, no doubt, 
difficulties in the way of adapting an ordinary test- 
ing machine of large size to this class of work. 
Most of the experiments recorded appear to have 
been made with special machines of small size, and 
with specimens of a diameter often only 4 in. or 
§ in., and rarely exceeding lin. In fact, there are 
probably few machines in this country capable of 
dealing with anything larger, and there has been 
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no improvement of much importance since Pro- 
fessor Thurston brought out his well-known machine 
in 1874, The discrepancies in the results arrived 
at sufficiently indicate the difficulty of obtaining re- 
liable information from specimens of such small size, 
and the torsion gear of the Bradford College testing 
machine may, therefore, be regarded as one of its 
most valuable features. It will take specimens up 
to 2 in. in diameter and up to 12 in. long in the 
part under observation, although the total length 
may, if required, be as much as 24 in., and it is 
arranged to measure twisting moments up to 
120,000 inch-pounds, or say equivalent to a load of 
1250 Ib. at the end of alever 1 ft. long. It is shown 
above in detail in Figs. 23, 24, and 25, being a side 
elevation, cross-section, and plan respectively, and 
in the perspective view, Fig. 27. One end of the 
specimen to be tested is held in a steel die k!, 
carried in the die-holder j!, which is bolted upon 
the side of the steelyard lever F, and which, by 
means of steady pins, may be got accurately into 
position immediately over the main fulcrum e, so 
that the line of the knife-edge, if produced, coin- 
cides with the axis of the specimen. Consequently 
the twisting moment may be measured by moving 
forward the poise weight E upon the lever in the 
usual way, and the number of tons recorded being 
reduced to pounds and multiplied by 3 in., the 
fulcrum distance, will give the twisting moment in 
inch-pounds. In passing it might be mentioned 
that the form of the poise weight and the method 
of moving it by means of the screw 0, as previously 
described, may be clearly seen from these figures. 
The die-holder j' isconstructed totakediesfor various 
sizes and shapes of specimen, which may be held 
either by squared ends, or by means of two key- 
ways, as shown. It must be removed when the 
machine is used for any other kind of test, in order 
to allow the poise weight to pass. To carry the 
gear for twisting the other end of the specimen, 
there is secured to the side of the main stan- 
dard Q, a bracket arm d! consisting of a strong 
box casting, the boss of which is bored out to form 
the bearing for the wormwheel e!, which is made 
with a long boss having a screwed collar at the 
end for the purpose. The wheel has 180 teeth, and 
is turned by a single-threaded worm g! fixed upon 
a shaft the bearings for which are formed in a 
casting bolted upon the lower extremity of the 
bracket arm, and which also carries a second shaft 
geared 2 to 1 with the wormshaft by means of the 
wheels shown at i}, Winch rate So lt may be 



































placed upon the squared ends of either of these 
shafts as required, it being found most convenient 
to employ manual power for actuating the gear 
inducing the stress in the specimen. Hence in 
making a torsion test the hydraulic cylinder of the 
machine is idle for the time being, and from what 
has been said, it will be seen that the wormwheel 
constitutes not only a means of applying the power, 
but also of measuring the angular deflection, each 
revolution of the handles when on the lower shaft 
corresponding to ;45 x 4 = sho of a revolution, or 
1 deg. of twist, of the specimen. For this latter 
reason the worm and wormwheel are machine cut, 
and are made of especially heavy proportions, so as to 
avoid the possibility of springing under the load to 
any measurable extent. By counting the number of 
revolutions, or parts of a revolution, of the handles 
h' during a test, or better still, by means of a gra- 
duated disc fixed upon the end of the wormwheel 
boss moving under a stationary index pointer on 
the bracket arm, the angle turned through can 
readily be ascertained. To enable different lengths 
of specimen to be tested, the adjusting sleeve f! is 
provided, sliding through the boss of the worm- 
wheel to within any required distance of the oppo- 
site die-holder j', and at the same time compelled 
to turn with the wormwheel by means of two strong 
keys or feathers fitted the whole of its length, as 
shown. Two similar keys are again fixed in the 
interior of the sleeve for holding the ends of the 
specimens which are prepared as shown in Fig. 26 ; 
(a) representing a solid, (b) a hollow, and (c) asquare 
shaft, while at (d) is shown a smaller specimen with 
square ends, and the dies for holding it. On the 
inner end of the adjusting sleeve will be noticed a 
small grooved pulley round which is carried the 
wire for giving motion to the drum of the auto- 
graphic recorder to be described subsequently. 
(To be continued.) 
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ACCIDENT TO ROCHESTER BRIDGE. 

WE illustrate on page 376 the effects of a very 
serious accident which happened to the fine cast- 
iron bridge at Rochester on February 20 last. 
The structure in question, the type of which is 
well shown by Fig. 1, from a photograph taken 
during the heavy frost of last year, was erected 
about 40 years ago to the designs of Sir William 
Cubitt, and replaced a stone bridge built several 
centuries since. In fact, the records of the 
bridge wardens extend into the fourteenth cen- 
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tury. The new bridge consists of three arch 
spans, and one swing span, which, however, has, 
we believe, never been opened since the structure 
was completed. The arch spans are made up of a 
central opening of 170 ft., and two side spans 
of 140 ft. each, the rise in each case being one- 
tenth the span. Each arch consists of eight cast- 
iron ribs, built up of six segments each in the cen- 
tral span, and of five each in the side spans, The 
segments are planed at the joints where they abut 
on each other, and are coupled up with four 2-in. 
bolts. No complete system of bracing exists between 
the different ribs, though cast-iron frames, lying 
radially, have been introduced as distance-pieces 
between the ribs. In fact, the arrangement is 
very similar to that adopted in Southwark Bridge. 
The floor consists of cast-iron troughs, of length 
sufficient to extend from centre to centre of 
adjacent ribs, to which they are bolted at intervals. 
At the same time a few #?-in. bolts have been used 
to bolt the troughs together end to end, but these 
bolts being only intended to steady the troughs, 
were put in without any special care, many of the 
nuts being only half filled. Rust joint cement was 
used to render the floor water-tight. The roadway 
consists of granite sets laid over 3-in. planking, and 
the pathways have been paved with large granite 
flags, neither of which, we are informed, have re- 
quired renewal since the opening of the bridge. 

On February 20 last the barge Diamond, in tow of 
the Royalist tug, and flying light at the time, struck 
against one of the ribs of the central opening at a 
point about 40 ft. from the eastern pier. The 
effects of the blow are well illustrated in Figs. 2 
and 3. The two outer ribs had each large portions 
knocked clean out, the fracture in the outermost 
rib extending up through the spandril casting to 
the parapet, the lower portion of which is cracked 
through. The cast-iron distance frames, con- 
necting the outer two ribs together and to the 
third rib, are broken through in the neighbour- 
hood of the gap. The total weight of the material 
carried away was about 25 tons. 

The load originally carried on the two ribs 
was 288 tons inclusive. It was fully an hour after 
the accident before Mr. V. de Michele, the engi- 
neer to the bridge wardens, was able to appear on 
the scene, and during this time the traffic went on 
over the structure quite uninterruptedly, no attempt 
being made to confine it to the still. sound portion 
ofthe arch. What kept the broken ribs up under 
these conditions is not easy to determine. At first 
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(For Description, see opposite Page.) 
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sight one is almost inclined to attribute it to force | 
of habit, and though steps were immediately | 
taken on Mr. de Michele’s arrival to fence off | 
the road over the damaged portion of the arch, | 
it was fully a fortnight before it was _pos- 

sible to get any form of support under the | 
broken ribs. Very wisely, as we think, Mr. de| 
Michele resolved not to remove any portion of the | 
50 tons of granite paving, or other weights resting | 
on the broken ribs. It was impossible to say in | 
what way the damaged portion was being supported, 

and from the fact that the granite slabs on the 
pathways have begun to chip, apparently under an 
end compression, it is obvious that they have | 
been assisting to carry some part of the total loud. | 
Any interference with them might, therefore, have | 
removed, so to speak, the key from the structure, | 
and led to a total collapse. From an examination | 
of the damage we are led to believe that the | 
main sources of support have been the flooring 
troughs and the outer parapet, the latter in par- 
ticular. The latter is not, it is true, resisting as a 
beam, since it is cracked at the foot, but it may 
quite conceivably act on the concealed arch principle. | 
It is, however, bolted to the spandril castings, and | , 

it seems probable that the arch thrust is trans- | Son Dm 

mitted through this parapet across the gap. In ve 
fact, it is evident that the upper portion of it in this 
neighbourhood is in severe compression. ‘The | 
inner of the broken ribs is supported apparently yt 

mainly by the floor- plates, though such of the 2 \ 
distance frames as have not been broken are: ll 
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doubtless doing good service. To render the 
work secure before proceeding to make the re- 
pairs, Mr. de Michele decided to drive a pile pier 
on one side of the bridge, and at a point near the 
middle of the larger fragments of the broken ribs, 
there not being sufficient head room to permit of 
piles being placed directly under the bridge. From 
this pier three girders have now been carried 
under the broken ribs, the other ends of the girders 
being slung from the undamaged portion of the 
bridge. A fourth girder will be in position in a 
day or two. The construction of this pier was a 
matter of considerable difficulty. The tide has a 
range of 20ft. and rushes through the bridge at a very 
high velocity. Single unbraced piles were, therefore, 
useless. There turned out, moreover, to be a soft 
pocket at the spot chosen, so that many of the piles 
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were driven 20 ft. before sufficient resistance was 
obtained. The workmen, moreover, were very 
nervous, expecting the broken ribs to come down 
on them at any moment, so that it was, as already 
stated, a fortnight before the first of the girders 
referred to above was got into position. To add to 
the risk, close alongside the broken bridge is that 
of the London, Chatham, and Dover Railway, the 
fast trains of which caused, at first, considerable 
vibration, but, on request, the company consented 
to limit the speed of all its trains to 10 miles an hour 
whilst crossing theriver. As a second precaution, 
the spandril castings were tied back to the piers by 
passing beams through the spandril openings at 
each side of the pier, and then lashing the ends of 
them together with wire ropes. This precaution, no 
doubt, gave the broken ribs considerable efficiency 





regarded as cantilevers. Whilst this work was in 
progress, the ends of the broken ribs continued to 
sink progressively, until they were 6 in. below 
their proper level. This action has now ceased, 
and all danger of total failure is probably at 
an end. ‘Timber cantilevers are also being con- 
structed, so as to support the broken ribs from the 
sound work at comparatively short intervals, and a 
second pile pier is to be built near the ends of the 
broken ribs, and girders carried under them as in 
the previous instance. The work of stripping off 
the pavement and removal of the fractured castings 
can then be safely proceeded with. We are in- 
debted to Mr. de Michele for the views of the frac- 
ture from which our engravings have been pre- 
pared, and for an opportunity of examining this 
very interesting object-lesson. 





CLACTON-ON-SEA PIER AND PAVILION. 

THE watering-place on the Essex coast known as 
Clacton-on-Sea has sprung into considerable promi- 
nence as a summer resort during the past 15 to 20 
years, and the facilities for reaching it by rail from 
Liverpool-street Station, or by sea from London Bridge, 
by the swift and commodious paddle steamers London 
Belle, Clacton Belle, and others, have further given 
rise to a large and constantly increasing excursion 
traffic. When Clacton was first developed as a seaside 
resort, a pier was constructed 530 ft, in length by 13 ft. 
in width, with a small pierhead at its sea end, but some 
years later it proved to be insufficient for the rapidly 
growing requirements of the place, and had to be 
lengthened. Still later the constantly increasing traffic 
necessitated further accommodation, and the Pier Com- 
pany resolved to widen and lengthen the pier and con- 
struct a pavilion with concert hall, stalls, refreshment- 
rooms, waiting-rooms, &c., for the use of visitors. 
Parliamentary powers were obtained for the project in 
1889, and in the years 1890 to 1893 the work was 
carried out to the designs and under the superin- 
tendence of Messrs. Kinipple and Jaffrey, MM.I.C.E., 
Westminster. 

The pier as now constructed is of the following di- 
mensions, Viz. : 


Length .., ae eee aaa eae 1180 fb. 
Width... oS sexu teas 30 ,, 
na at pavilion aaa - eee .» 
a of pierhead 270 55 


Depth of water at pierhead at high 


water of spring tides... aus «. 24 ft. 6 in. 
Height of pier above high water of 
spring tides... Ae aye 8 ft. 


As shown by our two-page plate, the pierhead is of 
polygonal form, and provides along its three outer or 
sea sides, berthage for three steamers, with upper and 
lower landing stages at each berth to facilitate the 
landing and embarking of passengers at different times 
of tide. Alongside the two inner faces of the pier- 
head (see Figs. 1 and 2) are two lifeboat slipways, and 
adjoining these is a portion of the pier widened out 
to 90 ft. for a length of about 203 ft., and upon which 
the pavilion has been constructed. The remaining 
portion of the pier towards the shore is 30 ft. wide, 
with the exception of a fantailed part adjoining the 
entrance to the pier, which tapers from 30 ft. to 95 ft. 
in width. On both sides of the pier, at intervals of 
about 130 ft. apart, seat recesses 30 ft. by 3 ft. are 
provided, and there are four other sets of stairs 
for yachts, pleasure boats, &c. The whole of the 
timber work of the pier (deck planking excepted) is 
creosoted. The older portions of the pier are of 
Memel, and the recent widening and extension of 
pitch pine. 

The pierhead is strongly constructed with 13-in. 
square piles, longitudinal and cross timbers, and 12 in. 
by 6 in. diagonal braces, arranged as shown in Figs. 6 
to 9. It is firmly bound together at the angles by 
heavy iron straps on its outer face, and on all the face 

iles has 13 in. by 6 in. vertical elm fenders extending 
rom the coping level to within 2 ft. 6 in. of low water 
level of spring tides. On the faces of the elm fenders 
are iron rubbing straps of segmental section, 6 in. wide 
by lin. thick. These are secured to the timber work 
by countersunk headed bolts, so that a flush surface 
is provided for the steamers to rub against. 
he pierhead is further strengthened by 18 raking 
steel piles of 12 in. by 6 in, J-sections, which stiffen it 
very thoroughly against vibration from steamers 
coming alongside, and a further precaution against the 
transmission of any vibration to the pier and the 
pavilion has been taken by — pier from 
the pierhead. This has been effected y cutting the 
longitudinal timbers of the structure at the junction of 
the pierhead with the wide portion of the pier, and 
leaving a space of 1 in., which is covered over by a 
wrought-iron plate attached to the pierhead, and 
covering the 1-in. opening. The plate slides to and fro 
with any movement of the pierhead caused by the 
bumping of steamers, The motion of the pierhead 
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from such causes is very slight, and the inch space pro- 
vided is sufficient. 

The wide portion of the pier on which the pavilion 
is erected is strengthened specially for that structure 
by 26 steel piles of 12 in. by 6 in. section, in addition 
to the timber piles under the main columns of the build- 
ing. The arrangement is as shown in Figs. 13 and 14. 
The main dimensions of the pavilion are : 


ft. in. 
Length ... ie ee abe 156 0 
Width EN aice eos’ tame? cee 66 0 
Height to ridge of roof ... = one 38 6 


The pavilion was designed with the object of giving 
shelter to promenaders on the pier, of providing a con- 
cert hall, refreshment-rooms, shops, smoking and wait- 
ing rooms, and other conveniences, It is a steel 
structure with glazed sides and roof, is two storeys in 
height, has semicircular ends and an outside balcony 
of 6 ft. in width, beyond the main principals, which 
forms a promenade all round the pavilion at the level 
of the first floor. Its structure is well shown in Figs. 10 
to12, The balcony is sheltered from rain by the over- 
hang of the roof, and the floor of the balcony serves as 
aroof to a promenade space at deck level round the 
structure. The recesses or alcoves between the main 
principals on the balcony and deck floors are occupied 
by seats. 

The upper half of Fig. 11 is ahalf-plan of the ground 
floor, from which it will be seen that the concert hall 
occupies the central or rectangular portion of the struc- 
ture, the semicircular end next the pierhead being 
utilised as a spacious refreshment-room of 47 ft. by 
18 ft., whilst the landward semicircular end is utilised 
for eight shops or stalls each about 12 ft. by 12 ft., 
having doors and windows on the outer side of the 
building, and likewise windows and counters in the 
interior opening on to a spacious vestibule forming the 
main entrance to the concert hall, so that visitors, 
either inside or outside the building, can be attended 
to. The dimensions of the concert hall on the ground 
floor are 75 ft. by 45 ft. 6 in., and on the balcony floor 
104 ft. by 45 ft. 6in. There are five entrances to the 
hall on the ground floor, two on each side, in addition 
to the principal entrance through the vestibule above 
referred to. By means of a sliding glazed screen the 
vestibule can either be made to form part of, or be 
separated from, the concert hall. A roomy stage or 
platform is provided at the seaward end of the hall, 
and at the opposite end and along both sides there is a 
gallery, access to which is obtained from two side 
stairs within the hall, or from a stair in a passage 
between the concert hall and the refreshment-rooms. 
The hall can accommodate 1500 persons, and of its 
acoustic properties, artistes on the platform and the 
audience in the remotest part of the gallery both 
speak highly. 

The arrangement of the balcony floor, showing the 
ladies’ rooms, lavatories, &c,, is represented by the 
lower portion of Fig. 11. 

The details of the structural work are shown by 
Figs. 15 to 34, page 372. Fig. 15 shows the main 
stanchions supporting the roof and gallery. They are 
26 in number, and are spaced 15 ft. apart. Each main 
support is 24 ft. 9in. high by 4 ft. in width, and con- 
sists of two box columns joined together by aweb. The 
section of these box columns, Figs. 18 and 19, is com- 
posed of two flange plates 74 in. wide by } in. thick, two 
web-plates 6 in. by } in., four inside angles 24 in. by 
2h in. by fin., and two outside angles 3} in. by 3in. by 
@ in. These latter angles connect the web joining the 
box columns together, and thus form one main column. 
This web is of -in. plate, but isnot continuous from 
top to bottom, a space on the lower or ground floor 
portion having diagonal bracing, the intervals between 
which are filled with sashes and glazed. On the upper 
or balcony floor portion there are also sashes, but of 
square form, in the webs of the principals. To each 
box column there are two soleplates 24 in. by 214 in. by 
§ in., which rest on 24 in. by 12 in. transverse timber 
bearers, and are secured to them by 1}-in. screw bolts. 

The main columns are further secured to the timber 
transverse bearers of the pier by strong anchor straps 
riveted to the inner and outer faces of the columns and 
bolted to the timberwork by 14-in. bolts spaced 
4 ft. 6 in. apart, so that a wide base is thus secured 
or the columns, 

The roof principals, Figs. 15 and 17, are parallel 
lattice girders 15in. deep, having me * and bottom 
flanges of two angles 3 in. by 3in. by gin., and 
lattice bars 14 in. by }in. ‘They are stiffened and 
some architectural effect obtained at their junctions at 
the apex of the roof and with the main columns by 
strong curved members, between which and the 
girders wrought-iron scrollwork is introduced. 

The roof purlins, Figs. 24 to 26, are lattice girders 
15 ft. long by 9 in. deep, and spaced 5 ft. 2 in. apart 
from centre to centre. The top and bottom members 


are of T-section 3in. by3 in. by {in., connected by 
14 in. by }in. lattice bars. The balcony floor is carried 
by 5 in. by 44 in. rolled joists, spaced 5 ft. apart from 
centre to centre, laid transversely to the line of the 
balcony, and supported by two lines of 7{ in. by 3} in. 
channel beams riveted respectively to the inuer and 
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outer faces of the main columns, and also to 4 in. by 
34 in. by 4 in. angle-iron supporting brackets. 

To the faces of the main columns are attached half- 
round ornamental cast-iron pilasters, and from the 
tops of these wrought-iron brackets of a floral design 
have been fixed to the underside of the projecting 
portion of the roof. The spandrils between the roof 
principals and the curved stiffening ribs are filled in 
with wrought-iron scrollwork, and likewise the spaces 
in the crowns, in each of which there is a monogram of 
the Pier Company. The balcony railings, both inside 
and outside, are of ornamental wrought-iron work, 
and are capped with a 5 in. by 2} in. pitch pine hand- 
rail, The ornamental cresting on the ridge of the roof 
and the valance at the eaves are of cast iron. 

Pitch pine timber is used throughout the work for 
flooring, doors, windows, and framing, and panelling 
of sides and partitions. The flooring of the balcony is 
24 in. thick laid in 4}-in. breadths. The portion of 
this flooring outside the building is caulked like the 
deck of a vessel, in order to render it water-tight and 
prevent leakages through to the promenade under- 
neath. All other floorings, with the exception of the 
tiled portions in the vestibule, refreshment-room, and 
corridors adjoining same, are 14 in. thick, and are 
tongued and grooved. 

he sides of the pavilion are of timber framework, 
glazed with 2l-oz. glass, the arrangement of glazing 
bars being as shown in Figs. 35 to 39. The roof is 
glazed with ,*,-in. rolled ribbed plate glass, sand-blast 
ound, laid ‘on eash-bars spaced at 15-in. centres. 
nstead of putty, lead strips are employed for securing 
the glass to the sash-bars. The whole of the timber 
used was subjected to Gardiner’s process for preserv- 
ing timber, whereby the sap and constituents of the 
timber liable to decay are removed, and the pores filled 
with a suitable preservative, which, however, does not 
discolour the timber in any way. 

Gas, water, and other fittings have been arranged to 
give the greatest possible convenience. Ventilation is 
provided for in the raised portion at the ridge of the 
roof by hinged flaps, with means for opening and 
closing them (see Fig. 28). Hinged flaps are also 
provided immediately underneath the balcony for 
admitting a large amount of fresh air into the building 
during warm weather. 

From a financial point of view the pavilion has 
been eminently successful, giving from the day of its 
opening to the public an immediate and large percen- 
tage on the capital employed. The severe winter 
storms to which the work has been subjected have not 
affected it in the smallest degree, so that the cost 
for maintenance has been exceedingly small. The 
cost of the widening of the pier and of the pavilion was 
about 16,0004. 

As already stated, the engineers were Messrs. 
Kinipple and Jaffrey, MM. Inst. C.E., of West- 
miaster, whilst the contractors were, for the widening 
and lengthening of the pier, the late Mr. William 
Hocking, of Strood ; for the ironwork of the pavilion, 
Messrs. Murdoch and Cameron, of Glasgow; and for 
the joiner-work and other fittings, Messrs. Henry 
Everett and Son, of Colchester. Mr. Harold Berridge, 
Stud. Inst. C.E., was resident engineer during the 
construction of the pavilion, 





TRIPLE-EXPANSION MILL ENGINE. 
At the works of the Bedson Wire Company, of 
Middlesbrough, there has lately been erected a triple- 
expansion mill engine which contains some novel 


























features, As shown in the engraving on page 380, the 
engine is of the marine, or inverted, type, the valves, 
however, being operated from a back shaft driven by 
helical gearing. The three cylinders are carried by 
four pairs of columns, plenty of space being left for 
access to the crankpinsand main bearings. The cylin- 
ders are 21 in, 33 in., and 54 in. in diameter respec- 
tively, with a stroke of 30 in., giving, at 120 revolu- 
tions per minute, a piston speed of 600 ft., and an 
indicated horse-power of 1250. 

This engine has been constructed by Messrs. West- 
garth, English, and Co., of Middlesbrough, princi- 
pally from the designs of Professor Doerfel, of Prague, 
who is represented in this country by Mr. Hermann 
Kiihne, 25-35, New Broad-street, London, The 
Doerfel-Proell shaft governor (Figs. 1 and 2, annexed) 
is employed to regulate the engine. It acts direct on 
a piston admission valve on the high-pressure cylinder, 
the exhaust being controlled by a second piston 
valve, operated from an eccentric on the back 
shaft. The governor contains two springs arranged 
on one diametrical line, so that the centrifugal force 
acts upon them always in the axial line, Each 
spring presses, by means of a pair of knife-edge 
centres, or pivots, on the short arm of a heavy lever, 
which is itself pivoted to the governor drum. In order 
to keep the cap which forms the end of the spring in 
its right position, free from cross strains and unneces- 
sary friction, there is provided a kind of parallel 
motion, consisting of a crosshead and a link, the 
latter being pivoted to a stud near the edge of the 
governor drum. The weights are each built up of a 
central casting and exterior plates of lead ; by varying 
the number of plates the speed of the engine can be 
altered. The eccentric (Fig. 2) is mounted loose on a 
smaller eccentric forged and turned to the shaft, as 
shown in dotted lines in Fig. 1. It is driven and con- 
trolled by two links connecting it to the centrifugal 
weights on the other side of the governor drum, and 
when these weights move outwards or inwards as the 
speed of the engine varies, the large eccentric is rotated 
around the small eccentric, and its travel altered. It 
will be noticed that the eccentric is not ‘‘ floating,” 
but takes a firm bearing on the shaft at all times. 

The valves of the intermediate and low pressure 
cylinders are of the flat Trick type, each being driven 
by an eccentric on the back shaft. The wheel gearing, 
we are informed, runs perfectly noiselessly. 





THE EXTRACTION OF SILVER, COPPER, 
AND TIN 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 17, Sir Benjamin 
er, K.C.M.G., the President, in the chair, three 
communications, dealing with the extraction of silver, 
— and tin, were read. 

e first paper was on ‘‘The Lixiviation of Silver 
Ores,” by Mr. John H. Clemes, Assoc, M. Inst. C.E. In 
the lixiviation process of extracting silver the ores were 
roasted in admixture with sodium chloride, for the pur- 
pose of converting the silver salts into silver chloride, and, 
after being cooled, were leached with water for the re- 
moval of soluble impurities. ps! were then lixiviated 
with a cold dilute solution of ium or calcium hypo- 
sulphite; the latter solvent being used in Mexico. In 
this lixiviation the silver chloride contained in the ore 
was dissolved ; and, by the addition of calcium sulphide 
the silver was precipitated as a sulphide, which was dri 
in filters, and was reduced to the metallic condition by 
fusion or by cupellation. 

The plant for the lixiviation process comprised ma- 





chinery for breaking and pulverising the ores, roasting 
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furnace, leaching and precipating vats, and apparatus for 
treating the final product. 

In northern Mexico the ores were almost always 
geound in a dry stamp mill. In the 40stamp mill 
at the Yedras mines, the ore — much of which ar- 
rived partially broken from the picking floors—was fed 
into two rock-breakers in the upper part of the mill, and 
from them dropped into the ore bin, through sliding doors 
in the bottom of which it was run into cars. 

The Yedras mines were situated about five days’ 
journey from the coast, in a spur of the main Cordillera, 
at an altitude of more than 7000 fb. above the sea level, 
and all freight had to be carried to them on pack animals. 
The battery post; were made of thoroughly seasoned 
timber. The feed side and the front of the batteries 
below the line of the braces were unobstructed, so that the 
automatic feeders, the mortars, and the pulp conveyors 
were readily accessible. Instances of the employment of 
the double mill for dry stamping were to be met with ; 
in this type of mill two parallel lines of battery posts were 
set facing each other, and were united by heavy tie-beams 
braced one against the other. This mode of construction 
gave @ strong and steady battery frame; but, for dry- 
crushing purposes, it was attended with disadvantages. 

The best weight for stamps appeared to be between 
950 lb. and 1000 lb., when, as was nearly always the case, 
the preliminary breaking of the ore was limited to pas- 
sage through a rock-breaker set to crush to 14 in. to 1} in. 
Whether the practice of breaking the ore to a much smaller 
size before feeding it into the batteries, and of using light 
stamps for thefinal pulverisation, would sufficiently improve 
the physical condition of the pulp to justify the increased 
complexity of the mill, was a matter worthy of investiga- 
tion. In one or two instances where a somewhat coarse 
grade of crushing sufficed, roller crushers had been used 
in Sonora for grinding ores. The results obtained had, 
however, not been entirely satisfactory; in one or two 
excellently built mills the crushers, when submitted to 
the test of continuous hard work, had failed to supply the 
furnaces with the amount of fine meal required of them. 
The roll crusher, although without a rival as a reducer 
of ore to a small gravel size, had but a limited capacity 
when used as a fine pulveriser. So that if roll crushers 
were to be successfully employed for the production of 
fine meal, for such purposes as those of the leaching pro- 
cess, the principle of graduated reduction in a series of 
machines must be more thoroughly applied. In view of 
the wear and tear of the rolls and sieves, it was doubtful 
whether any cheapening of the operation of crushing 
would be brought about by substituting rolls for stamps ; 
the advantage to the lixiviation process would be the 
improved condition of the crushed ore, both for chloridis- 
ing purposes and for the filtering vats, 

The chloridisiog roasting was the most important and 
expensive part of the manipulation. It was usually 
carried out in long reverberatory furnaces, divided into 
several hearths. In the cooler parts of the furnaces, a 
large part of the sulphides was converted into sulphates, 
and, in the hotter parts, the chlorine necessary for the 
chloridisation of the silver salts arose from the mutual de- 
composition of these sulphates and the common salt 
added to the charge. The chief requisites for good 
roasting were carrying out the operation in a highly 
oxidising atmosphere, and at the lowest practicable tem- 
perature. When ores were roasted with an insufficient 
supply of air, reactions occurred in the roasted mass after 
discharge from the furnace, and particularly after 
being washed with water, which interfered with the 
extraction of the silver. The loss‘of silver which occurred 
in roasting was affected more by the temperature at 
which the operation was carried out than by any other 
influence, 

The ore was leached in large circular vats. The first 
leaching with water bad to be thorough, since any soluble 
impurities which were not removed entered the chemical 
solution used in the second leaching. The solvent em- 
ployed in the second leaching or lixiviation was a dilute 
solution of calcium hyposulphite. Operations at new 
works were begun with a solution of sodium hyposulphite, 
the strength employed being 10 or 15 parts of the crystal- 
lised commercial salt in 1000 parts of water. 

The rate of filtration in the vats depended on the 
physical condition of the ore pulp, so that the mechanical 
preparation of the ore had to receive special attention ; 
the pulverised ore should be in the condition of fine meal, 
as free as possible from dust, When base and refractory 
ores were treated, rapid solving with dilute solutions was 
very desirable; under these conditions a minimum 
quantity of the salts of the base metals was extracted 
with the silver. Besides silver chloride, various salts of 
silver, such as silver antimonate and silver arsenate, were 
partially or wholly soluble in solutions of hyposulphites. 
The precipitation of the salts dissolved by the hyposul- 
phite solution was effected by a strong solution of calcium 
sulphide, which should be freshly prepared as needed. 
At places where caustic soda was readily obtainable, 
there was good reason to believe that the earlier practice 
of using sodium hyposulphite as solvent and sodium 
sulphide as precipitant was more economical. 

The precipitate obtained from pure ores was often con- 
verted to the metallic condition by fusion in crucibles 
with scrap iron and borax. The product from base ores 
was, however, largely mixed with impurities, and was 
refined in German refining furnaces, Furnaces of ample 
dimensions were used in order that the sulphides might 
be mixed with a large amount of litharge. The rich lead 
obtained was refined in an English test furnace. The 
precipitation was sometimes so conducted as to furnish 
two grades of sulphides. The precipitate, rich in silver 
from the earlier stages of leaching, was treated by fusion 
or cupellation, and the poor variety, from the later stages, 
was shipped to smelting works. 

The process successively treated a wide range of ores 


which contain too much impurity to be reducible by 
roasting and amalgamation. The cost of working either 
process was much influenced by local conditions, but if the 
nature of an ore was such as to require a chloridising 
roasting, the silver contained in it could be more cheaply 
extracted by a solution of a hyposulphite than by means 
of mercury. Ores which contained a small percentage of 
copper were treated by the Patera process with excellent 
results, and the rapidity with which the use of the process 
was extending in Sonora was partly due to the fact that 
nearly all the silver ores found in that State were accom- 
panied by some copper mineral. 

Considerable loss of silver took place in the operation 
of chloridising roasting. The fineore dust which escaped 
from the furnaces was mostly recovered, but a large 
portion of the fume escaped. The flues which conducted 
the furnace gases from the furnaces to the stacks, were 
generally too small in sectional area. The current in 
them was too rapid, and the fume had a poor chance to 
settle. For the development of the process the reversal 
of this state of things was to be desired. 

In reduction of cost, as distinguished from the avoid- 
ance of loss, the epee room for improvement occurred 
in the roasting. The more extended use of furnaces in 
which the stirring of the ore was effected by mechanism, 
or the adoption of reverberatory furnaces of very large 
dimensions, would undoubtedly decrease the cost of this 
part of the operations. 

The second paper, by Mr. C. F. Courtney, M. Inst. 
C.E., was on “‘ Mining and Treatment of Copper Ore at 
Tharsis, Spain.” The Tharsis mines were of great anti- 
quity, and their history could be traced even so far back 
as the Stone period. The property of the present com- 
pany, which was formed in 1866, consisted of six lodes at 
Tharsis, the main establishment, the Calaiias lode, 18 
miles distant, and the Laqunazo Mine, 5 miles distant. 
These lodes formed part of the great deposits of cupreous 
iron pyrites inclosed within a zone of clay slate, between 
110 miles and 120 miles in length, extending, in a north- 
westerly direction, from near Seville into Portugal. The 
masses of ore were of great size and of a lenticular form, 
parallel to the inclosing slate. The upper portion con- 
tained as much as 3 per cent. or 4 per cent. of copper, 
while at a depth of about 350 ft. the amount diminished 
to 4 per cent. 

hree methods of mining had been employed. By 
the pillar-and-stall system about one-third of the 
mass could be extracted without the necessity of sup- 
ports, the ore being very compact. Each floor was 
33 ft. high, and parallel galleries were driven through 
the lode 16ft. high by 16 ft. wide, and 33 ft. from 
centre to centre. The partitions were broken through 
in stalls 15 ft. wide and 33 ft. apart, the stall of 
one partition facing a pillar in the opposite partition, 
A fall of not less than 1 in 500 was allowed in the direc- 
tion of the shafts to which the ore was drawn by mules, 
in wagons of 1 ton capacity, along a 2-ft. line. The large 
amount of ore left in the lodes after working had led to 
the adoption of the second method, that involving the re- 
moval of the overlying rock. The open casting of the 
lodes had been in progress many years, and the amount 
of material removed from the surface of one lode in one 
year had reached 654,000 cubic yards. The overburden 
was divided into floors, 33 ft. high, leaving a slope of 
60 deg. and a bank 13 ft. wide; the average batter was 
thus 45 deg., allowance being made for the varying con- 
ditions of the foot-walls. After the removal of the over- 
burden, the extraction of the mineral was rendered easier. 
Each miner could blast down 8 tons at a wage of 2s. 8d. 
per day, as compared with 2 tons in close working at a 
wage of 3s. per day ; while the consumption of dynamite 
was about 0.10 lb. per ton, instead of 0.18 lb. in under- 
ground workings. The third method, which had been 
adopted in the case of only one of the lodes, was an adap- 
tation of the long-wal) system, and permitted the removal 
of the whole of the ore by underground working. The 
lode was divided longitudinally by diaphragms in walls, 
the excavation starting at the lowest level and proceeding 
upwards between each wall, a space being left equal to 
its thickness, afterwards to be filled up with loose rock or 
earth as the overhead extraction continued. 

The output from each shaft was between 900 tons and 
1000 tons per day, the average depth being 295 ft. The 
ore was emptied from the wagons by tumblers, and, in 
order to cleanse the portion intended for exportation, the 
shoots, set at an angle of 36 deg., were made in the form 
of riddles with ?-in. — The ‘‘smalls,” about 17 per 
cent. of the total weight, were conveyed to the local treat- 
ment ground, the ore for local treatment being crushed to 
the required size by Blake stone-breakers. 

The old method of treating the ore was by calcination ; 
the sulphide of copper was converted to cupric sulphate, 
which could be readily washed out by fresh water. Tri- 
angular heaps, 8 ft. high, containing about 330 tons, were 
built, having a series of dry-stone flues and chimneys, 
and with mounds of 90 lb. of brushwood placad at inter- 
vals of 13 ft. These heaps were burnt for about six 
months, during which time they lost 12 per cent. in 
weight, 84 per cent. of the copper being rendered eoluble. 
When cold, the heaps were broken open and the ore was 
conveyed to the dissolution tanks, in which six or seven 
waters were sufficient to extract the copper. The resultant 
liquora were passed to a settling-pond, to be drawn off as 
required by the precipitating plant. When the amount 
of copper in the ore was reduced to 0.20 per cent., the 
washed ore was removed. By this process between 24 
and 3 tons of-iron were used to produce 1 ton of copper, 
the quality of the precipitate often nob reaching 60 per 
cent.; but it had been found that by passing the liquors 
from the calcined ores over the crude “‘ smalls ” as a filter, 
the ferric sulphate readily turned to ferrous sulphate as 





the copper was taken up, and the consumption of. iron in 
the precipitation had been thus reduced to 1} ton per ton 


of copper, and the quality of the precipitate raised to 80 
per cent, 

To prevent the evolution of fumes of sulphurous-acid 
gas, @ process of natural oxidation had been at work for 
four years, the ore being treated, in heaps of large area 
and not more than 33 ft. deep, on a site laid out in a neb- 
work of dry-stone culverts for ventilation and drainage. 
Oxidation was encouraged by intermittent washings with 
fresh water, and the temperature of the mass rose to its 
maximum of 120 deg. Fahr. in six months. From ores 
containing about 1} per cent. of copper, 45 per cent. could 
be washed out in the first year, 20 per cent. in the second, 
and 10 per cent in the third. 

The quantity of water required was 440 gallons per ton 

of ore for the first year, 220 gallons’ for the second year, 
and 110 gallons for the third year. If the amount of ore 
laid down for treatment each year were constant, during 
the third year the largest consumption of water would take 
place. As not less than 250,000 tons of ore were annually 
placed under treatment, besides 300,000 of cupriferous 
schist, large storage reservoirs were required to enable 
the work to be carried on without intermission during 
the dry season, which fell between the months of June 
and October. Provision had therefore been made in 
Tharsis alone for the storage of upwards of 572,000,000 
gallons of water brought to the reservoirs by many miles 
of catch-water drains, 
.. The copper was precipitated from its liquor by passing 
it over pig iron laid in a double layer in canals of creo- 
soted timber, 2 ft, 9 in. wide, witha depth of 9in. If the 
fall of the ground permitted, about half the total length 
was laid with a fall of not less than 1 in 200, a quarter of 
the length following with 1 in 100, and the remainder with 
lin 50. This arrangement permitted of a gradually in- 
creasing agitation of the liquors as they advanced and 
became poorer in copper, thereby improving and enrich- 
ing the precipitate produced. The copper was almost all 
precipitated. The annual production of the metal by the 
company amounted to about 10,000 tons. 

The mines at Tharsis were connected = J a 4-ft. gauge 
railway with the port of embarkation, where provision 
was made for the sturage of 30,000 tons of ore’to insure 
the continuous loading of vessels in which it was exported 
to Cardiff, Newcastle-on-Tyne, Glasgow, and other ports 
for the production of sulphuric acid, being afterwards re- 
turned to the works of the Tharsis Company for the ex- 
traction of copper, silver, and gold. 

The third paper, by Messrs. John McKillop and T. 
Flower Ellie, F.C.S., on ‘*Tin Smelting at Pulo Brani, 
Singapore,” gave an account of the first successful 
attempt of a European company to compete with the 
Chinese in smelting the alluvial tin ore of the Malay 
States, the deposits of which had long formed the 
chief source of the metal. The works of the Straits 
Trading Company were situated on Pulo Brani Island. 
about 3 miles to the south-west of Singapore, an 
they covered an area of about 8 acres, The greater 
part of the ore was bought by the company’s officers in 
various parts of the native states and was shipped to Pulo 
Brani, where a wharf was provided for its reception. The 
subsequent treatment of each parcel of ore, which was 
a on arrival, was determined by assay. The quality 
of the tin produced depended largely upon that of the ore 
smelted; and, in order to throw some part of the duty of 
eliminating the impurities upon the miner, the price of 
the ore was made to depend not only on the amount of 
metallic tin it contained, but upon the nature of the im- 
purities present, which consisted chiefly of mispickel 
copper pyrites, and iron pyrites. An incredibly small 
amount of arsenic, sulphur, or copper was sufficient to 
render the resulting tin useless for all purposes except 
the manufacture of inferior solder. Ores containing 
arsenic or sulphur were therefore roasted at least once in 
a furnace of the “blind roaster” type, and those contain- 


between the roastings to allow the copper sulphate to 
drain off. Unless of very poor quality, in which case it 
was treated with boy the ore when sluiced gave good 
headings, which could be at once smelted, coarse tailings 
which required to be crushed, and fine tailings, which 
were caught in boxes at the tail of the sluices. The 
charges were mixed from bins containing ores of known 
values, and their assays were thus maintained constant. 
Welsh anthracite or culm was used as a reducing agent ; 
and drosses, sweepings, skimmings, &c,, were mixed in the 
ore charges in such ratio as to keep them down in quan- 
tity and prevent accumulations. 

he furnaces were of the ordinary reverberatory type. 
Their distinguishing feature was the method by wits 
the difficulty accruing from the leakage of the molten 
metal had been overcome. A vault containing 8 ft. of 
water had been introduced below the bed of the furnace, 
and in ib any tin which esca was granulated and its 
further passage checked, he vault was pumped dry 
once a week and the granulated metal recovered. The 
furnaces were constructed so that the bed-lining and the 
roof could each be separately replaced. The bed was of 
firebricks with ground faces, forced tightly hy tages by 
screw jacks to make the joints, and was carried by rails 
supported at their outer ends by the walls of the furnace 
and at their inner ends by a heavy iron rail placed longi- 
tudinally along the centre line. The longitudinal rail 
was divided at the middle where the inner ends of the 
two sections were carried upon a brick pillar, by the re- 
moval of which alone the whole of the bed could be 
caused to collapse when its replacement became neces- 
sary. The flote into which the metal ran when the fur- 
nace was tap was of wrought iron or steel lined with 
firebrick, and, on account of the difficulty in pee it 
from leaking, the water vault had been extended below it, 
with good results. 





The bed and walls of the furnace having been fettled 
where necessary with a moistened mixture of bauxite and 


ing copper were allowed to stand for a considerable time . 
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THE ACCIDENT TO ROCHESTER BRIDGE. 


(For Description, see Page 371.) 
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fireclay, and the fettling glazed by hard firing for about 
one hour, the damper was closed and the charge was 
thrown on the bed through the side doors. The doors 
were then closed and the fire made up as large as possible. 
Meanwhile, the next charge was tipped under the charg- 
ing doors, and the slag beds were prepared for the recep- 
tion of theslag. After three successive firings, the charge 
having been rabbled to insure that all was loose from the 
bed, the tapping bar was withdrawn and a stream of tin 
# in, in diameter escaped into the flote. The channel 
from the tap-hole was then altered to deliver over the 
slag beds, and when all the slag had been run off, the tap- 
hole was closed and the furnace re-charged. 

The metallurgical processes employed consisted of: 
Smelting ore, with the production of rich slag and “‘ ore 
metal ;” smelting rich slag, with the production of poor 
slag and “rough metal;” treatment of poor slag con- 
taining tin as prill; and refining the metallic products 
of the three first operations. For smelting ore the charge 
was made up by mixing it with about 14 per cent. of 
culm or anthracite and about 3 per cent. of refinery dross, 
and the time required for smelting was about eight hours, 
From a 4-ton charge of such composition, about 47 cwb. 
of metal, containing about 994 per cent. of tin, and about 
29 cwt. of rich slag, containing about 35 per cent. of tin, 
would be obtained. Rich slag could be smelted with 
excess of scrap-iron to produce *‘ hardhead” and poor 
slag, or with culm and sufficient iron to decompose the tin 
silicate. A combination of these methods was also used, 
by which hardhead was first produced by excess of iron, 
and was subsequently smelted with more rich slag. The 
rough metal dross, containing iron oxide and tin oxide, 
resulting from the refining of the metal from slag, had to 
be worked up continuously ; the rich slag was therefore 
smelted with culm and rough metal dross, producing 
rough metal and poor slag; or rough metal dross was 
used to replace hardhead in the second process. The 
recovery of the prill was effected by remelting the slags 
and allowing the metal to sink to the bottom of the liquid 
charge. Liquation was the method principally adopted 
for seein, bab boiling was sometimes cartel to under 
special circumstances. The licuating furnace was a 
rectangular chamber with a fire at each end, the smoke 
leaving by a chimney in the centrsof the arch. 

The authors urged the great need for improvements in 
tin smelting, perhaps the oldest and the most backward 
of English industries. 





Tux British ASSOCIATION OF WaTER Works EncI- 
NEERS.—A full meeting of the provisional committee was 
held at the Westminster Palace Hotel on Saturday last, 
for the purpose of final consideration of the constitution 
and rules. These will be published shortly, when a gene- 
ral meeting of the association will be announced. 


CaTALoauEs. — Messrs. A. Haacke and Co., of 





Homerton, London, N.E., have sent us a pamphlet 
describing their cork bricksand slabs, as made for clothing 














boilers and steam pipes. The bricks in question are com- | 
posed of granulated cork, rendered fireproof by impreg- 
nation with a suitable material.—Messrs. Johnson and 
Phillips, of Old Charlton, Kent, have issued an addendum 
to their cable list, giving particulars and prices of vul- 
canised rubber covered cables and wires.—We have re- 
ceived from Messrs, Bever and Dorling, of the Dewsbury 
Foundry, Dewsbury, a copy of their new illustrated 
price list of winding, hauling, and air-compressing ma- 








chinery for mine use,—A very complete catalogue of 
motors, millwright work, steam pumps, boilers, and 
mountings has been sent us by Messrs. Pollock and 
Macnab, of the Britannia Iron Works, Hyde, near Man 
chester. The firm have recently undertaken the produc- 
tion of heavy steel castings, in addition to their other 
foundry work. A very large variety of steam engines 
is illustrated and described in the catalogue, in addition 
to a wide range of other products, 
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WE illustrate on this page a donkey or feed pump, 
intended to use steam expansively, recently intro- 
duced by Messrs. Oddie and Hesse, of 130, Larkhall- 
lane, Clapham, S.W. As will be seen from our en- 
gravings, Fige. 1, 2, and 3, the pump, of which we 
show the steam cylinders only, is of the duplex type, 
but whilst each cylinder operates the main valve for 
its fellow, it at the same time works its own cut-off 
valve, as shown in Figs. 4and 5. The requisite motion 
for the valves is obtained by means of a stem working 
in a groove in the pistons (Fig. 3), which it will be 
seen are extremely long. These pistons are prevented 
from rotating by means of a hardened steel pin let 
into the back cylinder cover, and working in a hole in 
each piston. As the pumps are intended to work 
against a constant head, it is obvious that, using steam 
expansively as they do, some method of equalising the 
effective pressure on the pistons is required. The 
makers accordingly make use of the inertia of the 
long and heavy pistons, which accumulate energy 
during the first portion of the stroke, whilst the steam 
pressure is in excess, to restore it during the latter end 
of the stroke, whenit falls below the water pressure. This 
device is not, of course, new, having been previously 
employed in the famous Allen-Porter engine, but has 
not, so far as we know, been previously used to secure 
expansive working in a donkey pump. The makers 
claim to secure a considerable economy of steam, and 
also to be able to run much faster than with a duplex 
pump of the ordinary type. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 6. 

THE inquiries presented during the past few days in 
iron and steel offices reveal a rather encouraging con- 
dition of things. One order was for 20,000 tons pipe 
(wrought iron). Another order for pipe of 10,000 tons 
is expected from Russia. Good business is in sight 
in several directions. Fora year past new enterprises 
have been increasing. At no time in our history has 
there been as much business in sight as now, but 
there is no immediate prospect of it reaching our 
mills and factories. We are all waiting for better con- 
ditions, settled policies and fixed facts. There has 
been too much apprehension in financial and com- 
mercial circles over economical and financial measures. 
There will be no tariff legislation, no silver legislation, 
although the popular vote in the coming Presidential 
campaign may drive the gold party into solitary con- 
finement. Large sales of bars, plates, rods, nails, 
plates, and shapes were made this week. Western 
iron centres, especially Chicago, exhibit much vitality. 
Crude iron transactions are reported covering require- 
ments up to June 30, In Western Pennsylvania mills 














and Wheeling large transactions in billets are about 
being closed. Extensive arrangements have been made 
for handling ores in the Lake region. Coke rules high 
and firm. The coming four weeks will develop some 
striking features, that will surprise the conservative 
element in the iron trade. 

March 13. 


The enormous increase in iron and steel making 
capacity during the past six or eight months is now 
telling against strong prices. The ore and coke men 
stole a march and advanced prices, while in all other 
directions the tendency is downward. Demand is 
halting. Enterprise peeps out of its forts, waiting for 
more propitious conditions. Railroad earnings are 
increasing each week, and managers will order equip- 
ments as soon as they dare. Mining interests will 
assume gratifying proportions in the goldfields this 
season. The prospectors are waiting for winter to 
show its tail. Pig iron production is slowly de- 
clining. Billets are weak, because of large capa- 
city. Merchant iron mills are doing better than 
for months. Pipe and skelp mills have stopped 
squealing for business for a while, but will be 
rooting around again in a month. Plate and struc- 
tural mills have excellent prospects for full spring and 
summer work, but quoted prices do not represent 
selling prices. Competition is sharp. Girder rails are 
now being arranged for. Our trolley line construction 
this year will exceed all past years. Extensive pre- 
parations have been made at Lake ports for the quick 
and cheap handling of Lake ores. Coal production is 
fully equal to requirements. Much bituminous terri- 
tory will be opened this year in Pennsylvania, West 
Virginia, and in two or three farther western States. 
The western agricultural interests are uniting to secure 
more favourable conditions for their export trade 
through connections with Gulf export points and 
the connecting railroads. New York commercial 
interests are naturally suspicious and hostile to the 
threatening movement. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
numerous attendance on ’Change, and the tone of the 
market was very cheerful. Buyers were more en evidence 
than sellers, and consequently quotations were very firm. 
There was a rumour afloat that the Coatham Iron Works, 
which have been idle for some considerable time, are 
about to be taken over by a company and put into 
operation, Whether there is any truth in the report 
or not we are unable to say. Quotations all round 
yesterday were stiff. Parcels of No. 3 g-m.b. Cleveland 
pig iron sold at 38s. 6d. for prompt delivery, and there 
were buyers over at that figure, while several sellers held 





are quieter than for a month or more, At Cleveland 





out for a rather higher price, and reported that in some 
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cases they had realised more than the foregoing quota- 
tions. The other qualities of pig iron were very firm, 
particularly foundry, owing to there being several orders in 
the market for castings. No. 1 Cleveland pig was 39s. 6d.; 
No. 4 foundry, 37s. 6d.; grey forge, 37s.; mottled, 36s. 6d.; 
and white, 36s.—all for early delivery. Middlesbrough 
warrants opened at 38s. 9d., and closed 38s. 8d. cash 
buyers. East coast hematite pig iron was in moderately 
good demand. Business was reported done at 46s. 6d. for 





early delivery of mixed numbers, but 46s, 9d. was also 
realised, and some sellers held out for 47s. Spanish ore 
was firm. Rubio was not easily obtained under 
12s. 9d. ex-ship Tees. To-day our market was 
quieter, owing to warrants easing a little, but quo- 
tations for makers’ iron were the same as those ruling 
yesterday. Middlesbrough warrants receded to 38s. 64d., 
which was the closing price of buyers. On the whole 
the northern iron trade must be regarded as in a fairly 
satisfactory condition, and prospects for the future are 
certainly brighter than they have been for some time 
past. Shipments for March promise to be very heavy, 
and as the inland consumption of pig iron is large, there is 
every reason to believe that the Cleveland Ironmasters’ 
Association returns for this month will show a reduction 
in stocks of pig iron. 


Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron and steel trades. Work is 
brisk at most establishments, and several firms have 
booked orders which will keep them well occupied for 
some time to come, Inquiries for rails are very numerous, 
Common iron bars are quoted 5/.; iron ship-plates, 57. ; 
iron ship-angles, 4/. 15s.; steel ship-plates, 6/. 2s. 6d. ; 
steel boiler-plates, 6/. 2s. 6d.; and steel ship-angles, 
41. 178. 6d.—all leas the customary 24 per cent. discount 
for cash. Heavy sections of steel rails are fully 4/. 15s. 
net at works, 


The Coal and Coke Trade.—Dulness characterises the 
coal trade, though there are indications of an early open- 
ing of the Baltic that ought to give a little more work 
soon to the steam coal collieries. Quotations are prett: 

much the same as those lastgiven. Cokeis very firm, an 

the demand is increasing. From 13s. 6d. to 14s. is quoted 
for blast-furnace qualities delivered here. ; 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Meeting of Mining Engineers.—At a meeting of the 
Midland Institute of Mining Engineers, held on Saturday 
at Leeder, a discussion took place on ‘‘ Methods of Closing 
the Tops of Upcast and Winding Shafts.” Mr. Alex, 
Reid, who read a paper on this subject, advocated 
boxing in the top of the shaft, so that by means of self- 
acting doors, the cage, reaching the top of the shaft, 
left the shaft sealed behird it, and the ventilation was 
not at all interfered with. Exception was taken to the 
— in that it — interfere with the working of the 
detaching hooks, The system advocated by Mr. Reid 
was spoken highly of by Mr. Routledge (Garforth) and 
Mr. Hargreaves (Thrybergh Hall) who had in use 4 





similar appliance. A paper on ‘‘ Adjustable Pistop 
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Rings” was read by Mr. H. Wormald, who described a 
— of adjustment invented by himself, which he 
claimed to be more efficient than other methods at present 
in use. In practice he said piston rings did not move out 
as desired, or theoretically allowed for, and some system 
of adjustment was required to make them fit the body of 
the cylinder. This he claimed to have obtained by his 
system of packing rings, which, after being set in position, 
formed one solid block. In the course of the discussion 
that ensued, several questions for or against the working 
of the Wormald piston were answered. Professor Lewes’ 
per on ‘‘ Mining Explosives,” read at the meeting of 
the Federated Institute, gave rise to a brief discussion. 


Improved Railway Facilities inthe Yorkshire Coalfield.— 
There is a movement on foot for an extension of the 
Midland system from Normanton to Featherstone. The 
Midland Company have already put down a single line 
of rails which connects the system near Normanton 
with several important collieries, and it is thought that 
with but little deviation this line of rails might well be 
utilised for goods and passenger traffic, proceeding direct 
from Normanton, passing through Snydale and Ackton, 
and terminating with the Lancashire and Yorkshire 
system at Featheratone. The Midland Railway Com- 
pany will be asked to open out this line for goods traffic, 
and the urban authorities are said to favour the project, 


Armour-Piercing Projectilea,—Statementshave appeared 
from time to time in the Sheffield press which go to 
prove that some of the local firms who manufacture 
armour-piercing projectiles are not being too well treated 
by the Government. A few months ago it was stated 
that orders for 16}-in. shell were being given to French 
firms, and that England was entirely at the mercy of the 
foreigner in the matter of providing projectiles for some 
of her largest ordnance. It now appears that one 
Sheffield firm is able to supply more shell of this 
description than the Government are likely to require, 
and that there is no reason why we should give orders to 
foreign firms for supplies of war material that may be as 
well or better procured at home. 


Tron and Steel.—The iron and kindred trades are in a 
very satisfactory condition. This is more particularly the 
case with regard to engineering. Both in Leeds and 
Sheftield this department of industry has greatly improved 
since the opening of the year. Abt the foundries there is 
plenty of work, and there is said to be a scarcity of labour 
in the moulding section. There is good employment for 
electrical and hydraulic engineers, and makers of textile 
machinery and steel are experiencing a good demand. 
Builders of railway locomotives are, however, quiet. 
Bessemer billets are active at late rates. There is an 
accelerated demand for wheels, axles, tyres, springs, and 
buffers for railway purposes, and orders are reported to 
have been received in the Sheffield district for steel wagons 
for an African railway. The demand for merchant bars 
has improved, but as yet prices have not increased. 
Crucible and Siemens-Martin steels find a steady market, 
and files experience a quick sale. The Sheffield light 
industries, while not so actively engaged as at the open- 
ing of the year, show an improvement upon the corre- 
sponding period of 1895. Prices are as follow: Hema- 
tites (delivered in the district) from 55s. to 57s. 6d., ac- 
cording to quality; Bessemer billets of special carbons 
5l. 12s. 6d. to 61.; bar iron active at 5/. 103. at makers’ 
works and 6/. at warehouse; Lincolnshire forge pig, 395. ; 
foundry iron, 42s.; Siemens-Martins acid steel, 7/, 10s. 
per ton for average qualities. 


The Yorkshire Coal Trade.—There has been very little 
alteration during the past week save in coke for foundry 
and smelting purposes, which has shown renewed activity. 
Many of the collieries are only working five days per 
week, and the worst situated make only three. Much 
interest is taken in the Oaks collieries sinkings, which 
have nearly reached the Silkstone seam. Should this 
seam be of good quality and thickness, the Barnsley 
district will be greatly benefited. There is only a poor 
house coal demand, the mild season having prevented 
anything like the average amount being consumed by 
householders. The steam coal trade has slightly ad- 
vanced, and Yorkshire collieries are forwarding an 
average supply to Hull, Grimsby, and Goole. There 
is a weak demand for manufacturers’ sorts. (uotations 
are as follow at the pits: Silkstone best, from 8s. to 
9s. 6d.; Barnsley house coal, 7s. 6d. to 8s. 9d.; hards, 
63. Gd. to 7s.; gas coal, steady at late rates; manu- 
facturers’ sorts, 4s. 6d. to 6s.; smudge, from 1s. upwards. 
Common coke for foundry purposes finds a good market at 
from 9s. to 10s, 6d. 


The File Trade.—The trouble in the file trade has been 
averted. The men were agitating for a 10 per cent. ad- 
vance on the existing rates of wages, but they have con- 
sented to forego their demand for a time, in order that 
investigations might be made into the condition of the 
industry. Several manufacturers threatened that in the 
event of the agitation succeeding, they would at once put 
down file-cutting machinery. Taishas been already done 
by many firms, and it is contended that there is very little, 
if any, difference between the character of the work done 
by hand and that undertaken on the machine. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal for og * ship- 
ment has been of about average importance, but the 
market has shown a want of activity, while, as regards 
future deliveries, business has been dull. The best steam 
coal has made 10s. 3d. to 10s. 6d. per ton, while secondary 
qualities have brought 9s. 6d. to 103, per ton. The house 
coal trade has been dull and weak, as was to be expected, 
in view of the advance of the season. No. 3 Rhondda 
large has made 93. 64. to 93. 84. per ton. An average 


demand has been noted for patent fuel. Coke has con- 
tinued in good request; foundry qualities have brought 
15s. 6d. to 16s, 6d. Yow ton, and furnace ditto 13s. 6d. to 
14s. 9d. per ton. There has been a good demand for iron 
ore; the best rubio has made lls. 9d. per ton. The 
manufactured iron and steel trades have continued to be 
well employed upon contracts for rails, metallic sleepers, 
&e. 


Work for Devonp»rt.—It is proposed to proceed during 
the current financial year with the construction at Devon- 

rt of a line-of-battle ship of an improved Renown type. 

his vessel will be laid down on No. 3 building slip, on 
which the Arrogan}, cruiser, is now in course of con- 
struction. The work of altering the slip to make it 
suitable for building the new vessel is to be taken in hand 
immediately, and 5750/. has been allowed for this purpose. 
The Lords of the Admiralty have decided that the new 
line-of-battle ship, although of the same type as those 
ordered from Chatham and Portsmouth, shall be the 
representative vessel of the class. By the end of March, 
1897, the ship will be advanced to the extent of 125,772/., 
and of this sum 74,067/. will be spent on her hull, fittings, 
and equipment, and the remainder on propelling and 
auxiliary machinery. Although the point is not definitely 
settled, it is considered probable that Keyham factory will 
be entrusted with the manufacture of this vessel’s 
machinery, including her boilers. Upon the Arrogant 
158,412/. will be spent after the 1st prox., 64,100. in 
labour alone. Although her sister ship, the Furious, will 
nob be ready to commission for some time after the Arro- 
gant, 137,260/. will be spent on her during the ensuing 
twelve months. The Renown will be completed for sea 
by June, and between April 1 and that time the dock- 
yard officials are authorised to expend 61,872/ , of which 
23,7001. will be spent in labour in the chief constructor’s 
department. The Talbot, cruiser, which, like the Renown, 
is advanced to the completing stage, will necessitate an 
expenditure of 28,287/. after the 1st prox. and before she 
is ready for sea in May. 


The Electric Light.—The electrical committee of the 
Bristol Town Council continues to receive applications for 
current from private sources. There have been 506 such 
applications since the light was introduced at Bristol, 
and of these 489 have been complied with to the extent 
of 28,021 lamps. The total number of lamps applied for 
by the 506 applicants is 30,509, and the balance is being 
dealt with at present. 


Great Western Railway.—The directors of the Great 
Western Railway Company have decided, in response to 
a local movement, upon erecting a passenger station at 
Chalford, four miles east of Stroud. They have also 
decided to expend 1000/. in improving the Neath station. 


Wales and Brazil.—Messrs. Alexander Howden and 
Co. are about to establish a regular line of steamers 
between Newport and Pernambuco, Rio de Janeiro, and 
Santos. The first steamer of the line—the Antrim—has 
been receiving cargo at the Newport (Alexandra) Dock, 


Ireland and England.—The Dublin Chamber of Com- 
merce is endeavouring to improve mail and passenger 
communication between Ireland, and the southern and 
south-western counties of England served by the Great 
Western Railway. A deputation is to wait upon the 
Postmaster-General in reference to the matter in order 
to enlist his co-operation. Ata meeting of the council 
of the Chamber on Tuesday a report from the mails com 
mittee, together with a draft letter to the Great Western 
Railway Company, were read and considered. The draft 
letter to the railway company explained how the mail 
and passenger service might be accelerated. 


Tugs for Devonport.—The Lords of the Admiralty have 
purchased three powerful tugs for service at Devonport, 
and all three will be delivered during the next three 
months. The largest is the Escort, which is being built 
by Messrs. Potter, at Liverpool, at a cost of 23,4867. Her 
dimensions are: Length, 144 ft.; breadth, 27 ft. 3 in.; 
mean load draught, 10 ft. 9 in.; displacement, 680 tons, 
Her engines will develop 1250 indicated horse-power, 
giving her a speed of 12 knots, and she will have an 
80-ton coal capacity. The other vessels may be termed 
second-hand, but they are in almost as good condi- 
tion as when they were built. The largest of the 
two is the Stormcock, which has been purchased from 
Messrs. Allan Brothers and Co., London, for 9000/. 
She is a twin-screw vessel of 568 tons displacement, 
and her engines will develop 1000 indicated horse- 
power. She is now employed at Liverpool. From the 
Clyde Shipping Company, the Lords of the Admiralty 
bave purchased the twin-screw tug Flying Vulture, for 
75007, She is 135 ft. in length, and although her displace- 
ment is only 500 tons, her engines will develop 630 indi- 
cated horse-power. 





NOTES FROM THE NORTH. 
: Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron warrant market 
was active last Thursday forenoon, when fully 25,000 tons 
changed hands, including 3000 tons of Cleveland iron at 
393. three months. The tone was flat, and prices all 
round dropped 4d. to 14d. per ton. In the afternoon the 
market was steadier, and prices rallied 4d. per ton. Some 
20,000 tons were dealt with, and the settlement prices at 
the close were: Scotch iron, 47s. 44d. per ton; Cleve- 
land, 38s. 6d.; Cumberland and Middlesbrough hema- 
tite iron, 48s. 9d. and 46s. 44d. per ton respectively. 
Business in the warrant market on Friday forenoon was 
limited to about 20,000 tons, chiefly Scotch, the tone 
being very firm. Scotch made 4d. on the day, and Cleve- 
land 1d. per ton. In the afternoon about 15,000 tons 





changed hande, fully 5000 tons of which were Middles- 


Prices were unaltered from the 
forenoon’s closing quotations. The settlement prices at 
the close were, respectively, 47s. 44d., 38s. 74d., 483. 9d., 
and 463, 3d. per ton. On Monday forenoon the market 
was very quiet. Some 20,000 tons of iron were dealt in, and 
prices were firm, Scotch advancing 1d. per ton. and other 
sorts 14d. to 2d. Obher 20,000 tons were reported in the 
afternoon, when prices left off firm at a further 
gain of 4d. to ld. per ton. The closing settlement 
prices were 47s. 6d., 383. 94., 493., and 46s. 44d. per ton 
respectively. Business was inactive on Tuesday forenoon, 
when some 20,000 tons were again dealt in. Prices were 
easier, and the most of Monday’s gains were lost. Scotch 
iron falling 1d. and Cleveland 2d. per ton. The market 
continued flat in the afternoon, prices dropping another 
1d. or 2d. per ton. It was reported that about 20,000 
tons were dealt in. At the close the settlement prices 
were, respectively, 47s. 3d., 388. 9d., 48s. 9d., and 
46s. 14d. per ton. The market was quiet and the tone 
flat this forenoon. Sales reached 20,000 tons, and prices 
fell 1d. to 14d. per ton. Before the close in the afternoon 
the market was better for a time, but values were 3d. to 
1d. lower than in the forenoon. At the close the sebttle- 
ment prices were 47s. 1l4d., 388. 74d., 483. 6d., and 
46s. 14d. per ton. The following are the current quota- 
tions for several No. 1 special brands of makers’ iron ; 
Clyde, 503. 6d. per ton; Gartsherrie, Summerlee, 
and Calder, 5ls.; Coltness, 54s.—the foregoing all 
shippsd at Glasgow; Glengarnock (shipped at Ardros- 
san), 50s. 6d. ; Shotts (shipped at Leith), 523. 6d, par ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 7985 tons, as compared with 5219 tons in 
the corresponding week of last year. They included 
138 tons for South America, 100 tons for India, 110 tons 
for Australia, 180 tons for France, 956 tons for Germany, 
665 tons for Holland, 122 tons for Spain and Portugal, 
150 tons for China and Japan, smaller quantities for 
other countries, and 5052 tons coastwise. The num- 
ber of blast furnaces now in active operation in Scotland 
is 79, against 75 ab this time last year. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 354,333 tons yesterday afternoon, as com- 
pared with 352,632 tons yesterday week, thus showing an 
increase for the past week amounting to 1701 tons. 


Finished Iron and Steel Trades. —The demand for 
finished iron is on the increase, there being some extra 
— orders pending at present, while prices are decidedly 

rm. In the steel trade makers are very busy with large 
contracts for shipbuilding material and plates and angle- 
bars for other structural purp2ses. One of the best 
evidences of the briskness of this branch of industry is the 
fact that makers are using from 50 to 75 per cent. more 
hematite ore than they did a year ago. Makers are this 
week quoting and getting 5/. per ton for angle-bars. For 
ship-plates 5/. 7s. 6d. per ton is freely paid, and some 
makers are even quoting 5/. 10s. par ton. Abt this time 
last year angles were selling at 4/. 7s. 3d., and plates 
at 4/, 17s. 6d. per ton. These are said to have been the 
lowest prices on record. There is a somewhat hopeful 
feeling amongst the steel manufacturers, on account of 
the new naval programme, the execution of which will 
involve, it is said, about 78,000 tons of material in the 
hulls and armour alone, without regard to the machinery. 


brough hematite iron. 


Sulphate of Ammonia.—This commodity is now in 
steady demand at 8/. 103. per ton, and there is some 
room for believing that prices will improve rather 
than decline. 


Hasgow Copper Market.—On Thursday forenoon the 
copper market was flat, in sympathy with the fall in 
prices cabled from New York. Dealing to the extent of 
150 tons was reported, and the price dropped 10s. per 
ton; but in the afternoon, when the sales amounted to 
250 tons, there was a recovery of 1s. 3d. per ton. There 
was a strong market on the following forenoon, when 200 
tons were sold at an advance of 5s. per ton. In the after- 
noon only 25 tons changed hands, but prices rose other 
3s. 9d. per ton. On Monday forenoon the market was 
strong, but the dealing was somewhat idle, being limited 
to 50 tons. In the afternoon the price opened strong, and 
75 tons were dealt in at 45/. 15s, per ton cash, being a gain 
of fully 12. per ton from Friday. The sales yesterday fore- 
noon amounted to 150 tons, and the price gave way 3s. 9d. 
per ton. In the afternoon, when business was limited, 
prices were a shade easier. Tio-day’s sales amounted to 
175 tons, and prices declined 8s, 9d. per ton at 45/. cash 
buyers and 45/. 7s. 6d, three months. : 


Important Ironwork Contract.—It is reported that 
Messrs. P. and W. Maclellan, Glasgow, have secured the 
contract for the new Waverley Station, Edinburgh, the 
construction of which will take two years to complete. 


Contract for Steel Angle-Bars.—The Steel Company of 
Scotland are said to have been entrusted with the con- 
tract for the supply of steel angle-bars for shipbuilding 
purposes in the Royal Dockyards for the ensuing twelve- 
month. 


Shipbuilding Contracts.—Measrs. Scott and Co., Green- 
ock, are reported to have contracted to build two twin- 
screw steamers to the order of a Brazilian firm for the 
coasting trade from Rio de Janeiro.—Messrs. William 
Hamilton and Co., Port Glasgow, have secured acontract 
from Messrs. Putter and Co., London, to build for them 
a large sailing ship of 3500 tons deadweight. They have 
built a number of vessels for the same owners, notably the 
large ships Blackbraes, Dunsegne, and Burbridge.— 
Messrs. A. McMillan and Sons, Dumbarton, are making 
preparations for laying down a large sailing vessel for 
Glasgow owners. 


Proposed Esplanade for Kirkealdy.—There is at present 
under consideration by the Kirkcaldy Town Council the 





construction of an esplanade and sea wall along Sands- 
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road at an estimated cost of 28,0002. or 30,0007. It will 
not be resolved upon till the long-talked-of harbour 
scheme attains some definite shape. 


Horseless Cars and Carriages.—This subject was dealt 
with in a paper that was read to the Edinburgh Associa- 
tion of Science and Art on Monday night, by Mr. George 
Johnston, of Glasgow. The author expressed himself in 
favour of using as a motor power gasoline or benzoline 
oil, and he said that during the last four or five months 
he had been running one of these cars experimentally 
over every class of road, and his experiments showed that 
a new tyre was absolutely necessary. Neither iron nor 
pneumatic tyres were quite successful, whilst the solid 
rubber tyre was suitable for street purposes, but sank into 
macadamised roads. Themain defect of the mocar (as he 
calls his horseless vehicle) was its unreliability, but it had 
come to stay, and very shortly there would be placed in 
the market an English-built machine which was silent in 
its working, had little or no vibration or smell, which 
would be absolutely reliable, and which would be wrought 
by ordinary paraffin instead of by benzoline. Mr. John- 
ston was cordially thanked for his paper. 


Sale of W. B. Thompson and Co.’s Works, Dundee.— 
Messrs. Brown and Tawse, iron merchants, Dundee, act- 
ing on behalf of business friends, have just purchased 
from the liquidator the whole of the works of W. B. 
Thompson and Co., Limited, shipbuilders and engineers, 
Dandee, the purchase price, it is said, being 23,0007, The 
works include Caledon Shipyard, Lilybank Foundry, and 
Tay Engine Works. 


Cupar Water Supply.—The Police Commissioners of 
Cupar, Fife, have before Parliament a Bill for carrying 
out a water supply scheme, for which borrowing powers 
for a sum of 30,0007. are being asked. 


Proposed New Deep-Water Dock for Burntisland.—It is 
expected that Burntisland will by and by have a new 
deep-water dock of considerable capacity and great con- 
venience, and thoroughly equipped with machinery and 
shipping appliances. Messrs. Thomas Meik and Sons 
are the engineers, and the cost is expected to amount to 
about 300,0007 , the whole of which will be provided by 
the North British Railway Company. 





Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The usual monthly — this Asso- 
ciation was held on the 7th inst, at the Cannon-street 
Hotel, when the President, Mr. William Royal, read a 
paper on “The Manufacture of Crank and Propeller 
Shafts, and some of the Causes of their Breakage,” in the 
course of which Mr. Royal said that since the days of 


Tubal Cain the workmen of the forge and foundry have | gq 


been among the foremost pioneers of civilisation, and the 
material with which they are principally connected has 
developed science and art,and given expression to them 
by the variety of the wonderful pieces of work turned out 
at the present time. Mr. Royal described the process of 
welding up scrap balls, shingling and piling the slabs to 
form the crank web, and illustrated this by reference to 
diagrams on the wall. He stated that shafts made of a 
steel were built up in the same way, and he considere 

those preferable to shafts made from ingot steel, which 
were difficult, if not impossible, tomakeinto sound forgings. 
The weight of the hammer used is an important factor, 
as if it is too light the outside of the mass will be drawn 
or extended until the ends are quite hollow, while if the 
hammer is well equal to its work the ends of the forging 
will be round, showing that the centre is being acted on 
as well as the outside. en a coupling is forged on 
the end of a shaft it is advisable to drill a hole up to the 
depth of the thickness of the coupling, as the metal is 
frequently hollow and defective there owing to the draw- 
ing of the outside of the mass forming the <r 
Propeller shafts of proper size and best iron carefully 
sheathed with gun-metal seldom give trouble, except from 
defective fitting of the propeller boss; but if neglected 
the action of the salt water on the gun-metal liner eets up 
galvanic action, and sometimes extensive corrosion takes 
place at the ends of the liners. Steel is not so suitable as 
iron for propeller shafts, as it corrodes more rapidty, 
and would have to be lined throughout its whole 
length, which is practically impossible, as it is diffi- 
cult to get liners over 7 ft. = one piece. Although 
these shafts are easier to forge than crankshafts, they are 
liable to flaws of a very serious character, owing to the 
contraction of the mass of metal forming the coupling, as 
the outside cools first, and tears the centreopen. Another 
seat of flaws is often found abaft the gun-metal liner in 
front of the propeller, which may be induced by galvanic 
action, assisted by the rotation of the shaft, or by the 
finishing of the shaft under the steam hammer at too low 
a temperature. The risk in the manufacturing of crank- 
shafts has been greatly reduced by the introduction of 
built shafts, which have great a over forged 
shafts. The parts being forged separately can be relied 
on as being sound, and the production of a good reliable 
shaft depends on the accuracy of workmanship and the 
amount of shrinkage. Mr. Royal described the method 
of constructing John Dickinson’s patent built crank- 
shaft, and mentioned several advantages possessed by 
such shafts, illustrating his remarks by reference 
to diagrams. He said a great cause of the breakage of 
crankshafts had been the presence of the hotwell within 
the foundation plate of the engines, which caused the 
shaft to be ll out of line by the unequal expansion and 
contraction of the parts, and he mentioned a case where 
three shafts had broken in two years, and further breakage 
stopped by planing } in. off the bottom of the two centre 
brasses; but the best remedy was not to put the hotwell 
in that position, An interesting discussion followed, in 
which several of the members took part, and a vote of 


MISCELLANEA. 

IN connection with the so-called Rintgen rays, an in- 
teresting discovery has been announced to the Paris 
Académie des Sciences by M. H. Becquerel, who finds 
that apparently similar rays are emitted by phosphorescing 
uranium. 


At the preliminary trials of the Desperate, one of the 
new destroyers built by Messrs. Thornycroft and Co., 
the record for speed at sea was broken, four runs on the 
measured mile giving an average of 31.035 knots or 35? 
statute miles per hour. 


The Fire Brigade Committee of the London County 
Council reported on Tuesday last further excessive ex- 
penditure by the Works Committee. On 24 accounts 
the excess of cost was 569/. over and above the architect’s 
revised estimates, the latter gentleman reporting that, 
in his opinion, there was no reason for the excess, 


‘The new line from Connah’s Quay to Bidston, which 
will greatly assist the mineral traffic between Wales and 
Birkenhead, has this week been opened for the convey- 
ance of goods, and it is expected that by the 30th inst. it 
will be ready for passenger service. The journey from 
Po and Birkenhead to North Wales will be much 
shortened. 


The contracts for the new third-class cruisers of 
the Pelorus type have been awarded as follows: Two 
boats to Messrs. Earle, of Hull, two to Messrs. Palmer, 
of Jarrow, and one to Sir W. G. Armstrong, Mitchell, 
and Co., Elewick. A sixth boat is being built at Sheer- 
ness. The vessels in question will be 300 ft. long by 
36 ft. 6 in. beam, and copper bottomed. They will carry 
eight 4-in. and eight 3-pounder quick-firing guns. Their 
speed is to be 20-knots, and they will be fitted with water- 
tube boilers. 


The new battleship about to be built at Devonport, 
although officially termed an improved Renown, is some- 
what different from her prototype. It is proposed to fit 
her with engines capable of developing 15,000 indicated 
horse-power with forced draught, with which it is esti- 
mated that the vessel will attain a speed of 18.75 knots. 
The chief engineer of ae Dockyard has been 
requested to furnish estimates for the engines and boilers, 
and if it is found that the Government establishment can 
do the work at the same cost as outside firms, the order 
will be placed with Keyham. 


At the ordinary meeting of the Civil and Mechanical 
Engineers’ Society held on Thursday, March 12, a paper 
was read by Mr. H. Coward, on ‘“‘The Mechanical 
Handling of Goods at Riverside Premises.” The paper 
escri various old-fashioned means of raising, lower- 
ing, and conveying goods from and into ships, barges, and 
warehouses, and traced the gradual improvement that 
has taken place in the mechanical means of handling 
goods up to the present time. The author pointed out 
some of the troubles met with, by those who have to 
deal with the apparatus that is used, and concluded by 
giving an account of the Temperley transporter, an inge- 
nious apparatus which has lately been described in our 
pages. 

Her Majesty’s Secretary of State for Foreign Affairs 
bas received a despatch from Her Majesty’s Consul- 
General at Christiania reporting that immediate tenders 
are invited by the ne paren Engineer at _~ water 
pipes, gas pipes, and sewage pipes turned, , an 
coated. The water pipes must & tried with 200 lb. pres- 
sure. All pipes must be delivered free on the quays at 
Stavanger and undamaged. The price per pipe to be 
uoted in Norwegian money. Tenders for this delivery 
should be sent eos to the Town Council’s office, Sta- 
vanger, in sealed covers, marked ‘‘ Anbud paa Vand, Gas 
og Kloakroi.” 


Some trials with nickel steel as a material for screw 

ropellers have recently been made on behalf of the 
Gesu naval authorities. Two emall boats, fitted in the 
one case with propellers of ordinary steel, whilst the new 
alloy was el in the other, were employed on similar 
service, At the end of three months the common steel 
propeller was found to be badly corroded, whilst the 
nickel steel one was still in d condition. Less satis- 
factory results were obtained on another trial, in which 
two of the blades of the propeller of the ‘‘Hay” were 
replaced with nickel stee]. At the end of eight months, 
though the nickel steel blades were somewhat less cor- 
roded than their fellows, the whole required to be re- 
placed. 

From a report issued by Mr. T. H. W. Idris, Chairman 
of the Water Committee of the London County Council, 
it appears that the town of Hertford continues to dis- 
charge very imperfectly purified sewage direct into the 
River Lea. Samples of the effluent taken by Mr. Young, 
consulting chemist to the Conservancy, show it to be a 
weak sewage, partially clarified, but putrid. After kee 
ing for two days the odour became very offensive. ° 
doubt the treatment the Lea water undergoes in the 
filters of the East End London Water Company does 
remove any danger to health from this source; but, 
nevertheless, if only for sentimental reasons, it is to be 
hoped that means will be found to compel the town of 
Hereford to adopt some more efficient method of sewage 
purification. - 

On Monday evening, March 9, the members of the 
Hull and District Institute of Engineers and Naval 
Architects held their regular gee b meeting, at which 
Mr. F. Somerscales, of Earle’s Shipbuilding and Engi- 
neering Company, read an interesting and most instructive 
paper entitled, *‘Ship’s Cabins and their Fittings,” the 
President of the Institution, Mr. F. H. Pearson, being 





thanks to Mr. Royal closed the proceedings. 


d| with the 





large-sized diagrams and blackboard sketches, minutely 
described the various designs and manifold details of con- 
struction of ships’ cabins and saloons, both above and 
below deck, clearly explaining the reasons of such methods 
of construction and their attendant advantages and dis- 
advantages, and also drawing particular attention to the 
— difficulties experienced in obtaining a satis- 
—— design when viewed from an architectural stand- 
point, 

From a paper recently contributed to the Minutes of 
the Proceedings of the Institution of Civil Engineers by 
Mr. A. B. Brady, M.I.C.E., it appears that it has been 
found advisable to adopt low-level bridges on the rivers of 
— which are subject to extremely heavy floods. 

he cost of a high-level bridge, with a superstructure above 
the highest flood level, is excessive, and a “ semi-high” 
bridge, it is found, is more liable to be carried away by the 
water than the low-level structure. One reason of this is 
that — logs and driftwood do not accumulate against 
the low-level bridge, since such débris is not usually carried 
down stream in large quantities till the bridge is sub- 
merged, in which case it over the structure without 
touching it. Of course, the low-level bridges have to be 
specially designed to withstand the heavy lateral pres- 
sures to which they may be subjected, but when attention 
is paid to this matter, they resist the action of the floods 
very well. 

The Birmingham Corporation have decided to com- 
mence the manufacture of water gas to supplement their 
present production of coal gas, which is scarcely adequate 
to the requirements of the city. It is not proposed to 
adopt water gas in a greater proportion than one-third of 
the total gas production. The plant about to be put down 
will diminish the amount of coal required to the extent of 
8000 tons per annum, and ultimately to 165,000 tons. The 
plant to be laid down is of the Lowe type, embodying the 
improvements of Merrifield, Westcott, and Pearson. 
There are to be two complete sets of generating and car- 
buretting apparatus, with ample condensing, washing, 
and scrubbing power, also ‘‘ blowers,” exhausters, engines 
and pumps, oil heaters, &c , each item being in duplicate, 
and each equal to the working of both sets of generators. 
At each works the capacity of the plant is to be about 
2,000,000 cubic feet of gas per day. The capital outlay 
upon the two installations, including buildings and oil 
tanks now ordered, will be about 60,000/., as compared 
with about 130,0002. which would be required upon the 
most economical lines for coal gas plant of a correspond- 
ing capacity. 

An interesting investigation into the Bs gery of 
been made by M. G. 


a alloys has recentl 

Charpy. Eighteen different alloys were prepared, and 
bars of them rendered as hard as possible b see Te 
and cold rolling. They were then annealed at tempera- 


tures gradually increasing up to the point of fusion. The 
annealed bars were then tested in tension and compres- 
sion, and alzo by shock. Specimens were also prepared 
from the bars for microscopic examination. From his ex- 
periments M. Charpy concludes that the physical pro- 
perties of each of the alloys are in general dependent on 
the previous history of the bar examined, but that the 
effects of mechanical treatment can be entirely got rid of 
by thorough annealing. Hence in comparing the quality 
of different — they should all be tested in the annealed 
state. When this is done it is found that the physical 
properties of the copper-zinc alloys vary — continuously 

percentage of zinc present. The rigidity of the 
mixture increases with the content of zinc, and the 
strength is a maximum when the alloy contains 45 per 
cent. of that metal, after which it decreases rapidly. The 
toughness of the metal, as shown by the percentage elon- 
gation, isa maximum when the zinc is about 35 per cent. 
of the whole. With more than 43 per cent. of the zino 
the alloy is liable to be brittle, From these microscopic 
examinations M. Charpy considers that a good idea of the 
— and previous history of the metal can be thus 
obtained, 





Tue Suez CanaAt.—The transit revenue of the Suez 
Canal Company last year amounted to 3,178,633/. This 
total exhibited an increase of 156,075/. when compared 
with the corresponding collection for 1894. 


PERSONAL.—Owing to the falling in of a lease the estab- 
lished business carried on for 50 years by Samuel Fisher 
and Co., at the Nile Foundry, Birmingham, in tube- 
making plant and machinery for sugar-making, has been 
transferred to Pershore under an amalgamation with the 
firm of E. Humphries and Co., Limited, agricultural and 
general engineers of that place, where in future the com- 
bined businesses will be carried on under the management 
of the — a in the late Birmingham firm.—The 
Lithavlode Electric Storage Company, Limited, have 
owing to increasing business, transferred their offices an 
show-rooms to 3, Harvey’s-buildings, Strand, London, 


New York Canats.—Mr. Campbell W. Adams, New 
York State engineer, re aris | to the New York State 
Legislature, points out that a bill securing 1,800,0007. for 
improvements to the State canals does not provide for 
repairs on many of the canals, which are in an indifferent 
condition. Neither is there any of the 1,800,000/., he — 
available for work on the various feeders, which shoul 
be placed in the best possible order, so as to render them 
capable of supplying the additional quantity of water 
which the oma will need when the contemplated im- 
provements are completed. Twenty-five separate corps of 
engineers are now in the field making surveys for about 








in the chair, The reader of the paper, with the aid of | 


450 miles of canals, ~~ to letting contracts for 
improvements under a bill passed in the last session of 
the State Legislature. 
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TRIPLE-EXPANSION MILL ENGINE WITH DOERFEL-PROELL GOVERNOR. 
CONSTRUCTED BY MESSRS. WESTGARTH, ENGLISH, AND CO., ENGINEERS, MIDDLESBROUGH. 
(For Description, see Page 374.) 
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meyer. 3. ‘Salvage Appliances,” by Mr. J. G. Kinghorn.—Thurs- 
day Evening. 1. ‘‘Compound Marine Boilers,” by Colonel Nabor 
Soliani, Director of Naval Construction, Royal Italian Navy. 2. 
‘* Water-Tube Boilers,” by Mr. J. Watt. 3. ‘‘ Circulation in Water- 
Tube Boilers,” by Professor W. H. Watkinson.—Friday. 1. ‘‘ The 
Non-Uniform Rolling of Ships,” by Mr. R. E. Froude. 2. “A 
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Section. ‘‘ Kashmir; ite People and its Products,” by Mr. Walter 
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LONDON WATER SUPPLY. 

It really appears, that after more than a quarter 
of a century’s argumentation, disputation, and abor- 
tive legislation, the metropolis is likely at last to 
have the water question settled within reasonable 
limits of time. London, in regard to water, is an 
ungrateful city. It has enjoyed for a longer period 


468 | than any other large community an excellent arti- 
384 | ficial water supply; excellent even when judged 
85 | by the high standard that is now demanded. 
¢ | London owes to the enterprise of the never-to-be- 


his 


sufficiently abused capitalist, who risked, and often 


6} lost, his money freely in times past to lay down 


pipes and erect pumps. Had it not been for those 
adventurers, whose successors some of our very 
advanced politicians are so anxious to despoil, the 
metropolis would not have been the healthy city it 
has become ; and, indeed, if the duties intrusted 
to municipal corporations and other elected public 
bodies, had been as well carried out as the supply- 
ing of water, London might have been spared much 
illness and discomfort in times past. However that 
may be, the ‘‘rule of the monopolist” is, we are 
told, now past; and shareholders in the London 
water companies are informed they must think 
themselves fortunate in getting compensation for 
clearing out. 

Recognising, then, that the ‘‘ monopolist ” must 
pass away, the Bill introduced by Lord James of 
Hereford, on behalf of the Government, in the 
House of Lords on Monday last, is the most hope- 





ful step yet taken towards vesting the water supply 
in a public body. It deserves support, if only 
from the fact that it will prevent the London 
County Council becoming a monopolist in its turn, 
and perhaps a more tyrannical taskmaster than the 
most reckless water company has ever been. It is 
to be regretted that a body created to perform 
duties, of which the control of water supply may be 
taken as typical, should have proved unfitted for 
the trust ; but such is the fact. Even if we sup- 
pose, however, that the London County Council 
were far more perfect than it is, there would be 
strong reasons why it should not be solely intrusted 
with the water supply of the metropolitan area, as 
that area, in regard to water supply, extends far 
beyond the jurisdiction of the Council. What has 
been well called ‘‘ water London” covers the 
whole of Middlesex, and large parts of Surrey, 
Kent, Essex, and Hertford. ‘‘It stretches,” as 
Lord James said on Monday, ‘‘from the borough 
of Croydon to West Ham; from the centre of 
London to Romford in Essex, as far as Esher in 
Surrey, as Ware in Hertfordshire, and as far into 
Kent as Cheming.” This district includes some 
620 square miles, whilst the area over which the 
London County Council has jurisdiction includes 
121 square miles. It be easily understood that the 
districts now outside the  Council’s jurisdiction 
would not care to be legislated for by a body which 
they would take no part in creating ; and the Govern- 
ment has wisely determined that a separate body 
shall be created for the purpose. The number of 
members provided in the Bill to compose the trust 
is 30. This is not, perhaps, an excessive number 
to represent the five or six millions of persons 
inhabiting the whole district, considering that a 
good many interests have to be represented, other- 
wise it would doubtless be conducive to better busi- 
ness organisation if a more compact representation 
could be secured. Out of the total population, 
say, of 53 millions, about 4} millions are within the 
County Council area; and of the total rateable 
value of water London of 41,745,0001., the London 
County Council represents about 30,000,000. We 
have, therefore, roughly, 11? millions of rateable 
value outside the London County Council juris- 
diction. In considering these figures, we must 
cast an eye to the future, and it may be said gene- 
rally that whilst the central part of water London 
will not be likely to increase to a very great extent, 
the outer ring must necessarily grow to an enor- 
mous amount, supposing, of course, development 
proceed on the same lines as heretofore. It 
is estimated that in 35 years’ time there will be 
11 millions of people dwelling in the whole dis- 
trict. It is evident that then the London County 
Council will represent a far smaller proportion of 
the whole than at present, unless its jurisdiction 
be very much extended. 

The Bill deals generously with the London 
County Council; in fact, it is given a preponde- 
rating influence. Out of the 30 members 16 
will be appointed by the Council, so that its 
nominees will always have a majority. On 
the other hand, the Corporation of London will 
only have the appointment of two seats, and an 
equal number are to be given to the nomination of 
the county councils of Middlesex, Essex, and 
West Ham, whilst the county councils of Surrey, 
Kent, Hertford, and Croydon will have to be con- 
tent with one seat each. This brings the number 
to 28, and the nomination of one member each to the 
Boards of the Thames Conservancy and the River 
Lea Conservancy brings up the total to the full 
number of members. The member for 
the Thames Conservancy will have no sinecure 
in attending to the important interests he will 
have to watch, and the Corporation is very poorly 
represented. It will be seen from this enumeration 
that though the Government does not propose to 
intrust the London County Council with the direct 
management of London water supply, yet practi- 
cally it will have the control of the body that is to be 
created, as it will have an absolute preponderance 
of voting power on the board. Even if the Council 
were intrusted with the nomination of but half 
the total number of members, it would have had 
virtually the destinies of the new board in its hands, 
as a compact body, well disciplined and organised, 
would always be able to outvote the scattered forces 
of the other powers, unless, perhaps, its policy be- 
came quite insupportable. No doubt, however, the 
minority that at best must exist if the Bill be passed 
unamended, will act as a salutary check supposing 
measures of an extravagant kind to be introduced. 
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After all a minority, even a permanent minority, 
can do a great deal in a popular assembly. 

The new trust, however, is not to be a popular 
assembly, in the general acceptation of the term ; 
chat is to say, it is not to be x sor by the direct 
vote of the people. As we have intimated, the 
members of the board are to be appointed by the 
authorities named. Direct representation would 
mean an appeal to the ratepayers ; and Lord James 
informs us that the Government ‘‘ came to the con- 
clusion that the inhabitants of the metropolis were 
under the feeling that they had had quite enough 
of local elections for the present.” There is no 
doubt that feeling is very strongly held by a large 
and influential number of ratepayers. The multi- 
plication of small local offices and petty elections 
does more to discredit the system of decentralisa- 
tion than anything else. The average citizen 
does not care to disturb his dinner, or get up an 
hour earlier than usual in order to vote for candi- 
dates of whose merits he has but little opportunity 
of judging. Offices, therefore, fall to persons of 
an undesirable kind, the creatures of a small knot 
of local busybodies, or those who have ends of their 
own to serve. Bearing these facts in mind, we are 
glad that the new water trust will not be the occa- 
sion of another election, and that the County 
Councils will be able to take the duty of nomina- 
tion into their own hands. It is an additional 
reason why ratepayers should pay some attention 
to the composition of County Councils, and cannot 
but lead to the improvement of these bodies. It 
should be noted, however, that the County 
Councils need not necessarily select their nominees 
from their own members ; for, as Lord James said, 
they may wish to select from outside some persons 
of great knowledge and experience in these matters. 

Supposing the London Water Board to be created, 
it remains to consider what would be its functions. 
The first thing it will have to do will be to deal with 
the water companies in acquiring their property. 
It has been advanced that the lines upon which 
this should be carried out ought to be laid down in 
the Bill, but it will be apparent that any hard-and- 
fast conditions would but hamper negotiations, and 
lead either to failure of the scheme or injustice 
being done to the companies or the public. The 
Government have taken a wiser course, and have 
left to the Water Board the duty of negotiating 
with the companies first and then coming to Parlia- 
ment for powers to make the arrangement execu- 
tive, and to levy rates to carry it out. The policy 
of the Bill is to leave as much as possible to the 
discretion of the new trust, so that it may be un- 
fettered in its action. Asa preliminary, however, 
all the existing powers of control now in the hands 
of the London County Council will be handed over 
to the trust. This, of course, is a necessary condi- 
tion precedent to any action being taken. It 
would be fatal to have a divided authority. 

There is one point in connection with this matter 
which is rather difficult to understand. It seems 
illogical for the Government to propose a new 
authority for water supply, and to put the com- 
panies under the necessity of contending with the 
London County on the transfer Bills, which 
apparently are to be revived. There seems some 
obscurity about this, which doubtless will be cleared 
up. It seems like a slur upon the proposed new 
authority, and in addition would put the com- 
panies to an enormous and unnecessary expense. 

In the discussion which followed the introduc- 
tion of the Bill in the House of Lords, very little 
was said. Lord Tweedmouth apparently found 
considerable difliculty in discovering faults in the 
measure. At any rate, his criticisms, though hos- 
tile, were of a general kind. The chief accusation 
he brought against the Bill was formulated in lan- 
guage which will do much to recommend it toa large 
number of ratepayers. He described it as ‘‘a Bill 
to exclude the London County Council from all 
power of dealing with the water question.” The 
title would not be a true one by any means, but 
were it far more so it would convey no reproach 
to the average London ratepayer. The London 
County Council has been too much of a political 
engine for it to be desirable that it should have 
control of material interests of such magnitude as 
water supply. The ambitious, costly, and un- 
necessary schemes already proposed by that body 
in connection with this matter, are sufficient to have 
discredited it in the eyes of the ratepayer. 

Municipal questions are more difficult to decide 
in London than in any other town in the kingdom, 
simply from the lack of local patriotism. It is very 








well to adduce Glasgow, Manchester, or Birming- 
ham as examples of what can be done, but the 
comparison fails for want of that civic spirit in 
the metropolis which in many provincial towns 
is almost a passion. Of course London gains some- 
thing by this, in ease of life, broadness of view, 
tolerance, and sauvity of manner, but much is 
lost in the direction indicated. It is difficult to 
account for this absence of civic feeling, for London 
is certainly not a city of which her sons need be 
ashamed. Perhaps it is that the dignity of the 
Court and the dominion of Parliament so over- 
shadow local powers that their importance is 
dwarfed by the comparison. Whatever the cause, 
the result is the same, and local parliaments are 
apt to fall into the hands of persons not suftliciently 
exalted either in rank or character to adequately 
carry out the duties that fall tothem. Itis to be 
hoped that increasing powers and an advance in 
education among the masses will lead to improve- 
ment in this respect, and after all the London 
County Council is as yet in the flush of inexperi- 
enced youth. Some day it will have sown its 
economic wild oats, but until then it would be 
better, in a matter having such possibilities of 
expenditure as London water supply, not to intrust 
it with more control than a bare majority of 
nominees on a board. 





ADMIRALTY CONTRACTS. 

THE question of Admiralty contracts is still being 
agitated. On Tuesday last an important deputation 
of London members of Parliament waited on the 
First Lord of the Admiralty to urge upon him the 
necessity of placing Government contracts for 
shipbuilding with Thames yards, and Mr. A. F. 
Hills has written another letter to the Zimes. Both 
the deputation and the letter deal with the same 
subject, namely, the allocation of shipbuilding 
contracts. Mr. Hills now puts his case more 
moderately and much more strongly. He says he 
is not careful to argue whether the famous House 
of Commons resolution as to sweating and fair 
wages be good or bad, but we fear the resolution is 
a veritable King Charles’ head to Mr. Hills, and he 
will never be able to keep it out of any memorial 
he may draw up. He gives us, however, some 
material facts. In the first place, the Thames Iron 
Works is the freehold of his company, and he has 
never let the question of rent enter into his 
calculations when wages are to be considered. 
This, of course, is strictly logical on Mr. Hills’ 
part, bearing in mind the views he holds. He 
claims that the Government, having destroyed the 
right of free contract between employers and em- 
ployed—although he would hardly put it in these 
terms—the Admiralty should, whenever a con- 
tract is to be given out, have an estimate of the 
anticipated cost prepared by the responsible officials. 
‘*Such an estimate,” he continues, ‘‘ will contain 
a list of trades, with the wages value proper to each 
set out in due form. The total of these several 
wages amounts will make up the wages aggregate to 
be paid for the construction required. Now it will 
only be necessary to take these Admiralty standard 
rates and to extend them to the wages rates ‘ gene- 
rally accepted as current in each shipbuilding 
centre ’ to determine the difference that primd facie 
exists and is to be recognised in the tenders re- 
ceived from different parts of the kingdom.” 

It is satisfactory to have Mr. Hills’ views clearly 
formulated, and it is difficult to deny his claims on 
the whole case. ‘So long as the House of Com- 
mons resolution remains unrescinded,” he says, 
“and so long as every contractor’s right to fair 
play is recognised, due consideration must be given 
in the determination of national contracts to the 
different rates of wages ruling in different districts.” 
The difficulty that meets us in our wish to agree 
with Mr. Hills in detail is that he cordially approves 
of the House of Commons resolution, he eulogises 
it as the ‘‘ high-water mark of trade-union achieve- 
ment.” We may be willing to allow that the 
Government, having stepped in between him and 
his men, is bound to compensate him for the loss he 
thereby suffers, but it does not follow that we must 
approve of the initial step. We have, however, 
already treated upon this part of the question,* and 
in Mr. Goschen’s reply to the deputation, which we 
shall come to presently, the case is further dealt 
with very effectively. 

Mr. Hills holds it sound reasoning that because 





* See page 189 ante. 


labourers are paid 64d. an hour by the London 
County Council it is wrong that Irish and Scotch 
engineers should only receive 63d. to 7d. an hour, 
We need not question Mr. Hills’ figures to discuss 
the question of principle here brought forward. In 
one district a man may make 7d. an hour go as far 
as 8d. in another part of the country, but the best 
answer to the argument is that if the trade of the 
country were carried out on the same basis as the 
works management of the London County Council, 
the trade of the country would speedily take to 
itself wings and soar across the Channel, or the 
Atlantic, or to far-away India, China, or Japan. 
We commend to the notice of Mr. Hills and his 
fellow-thinkers the recently issued report of the 
Fire Brigade Committee of the London County Coun- 
cil, upon which we commented last week. It must 
be remembered that the County Council labourer 
gives something besides an hour’s work for his 
64d. ; he gives also his vote and influence. 

The present controversy should be extremely 
interesting outside shipbuilding circles, and should 
prove of value to the student of psychology as throw- 
ing some light on the workings of the politico-philan- 
thropico-socialistic mind, to borrow and extend Mr. 
Hills’ phrase. ‘‘ It will be well to realise,” he 
says, ‘‘that the question of workman’s wages is not 
the same thing as the purchase of steel, timber, coal, 
&c. In the matter of material, economy declares 
(ceteris paribus) that the buyer must go to the 
cheapest market, but as soon as we have to deal 
with men other elements in the equation of employ- 
ment begin to assert themselves.” We believe it 
is usual for the economic principles which guide 
our latter-day advanced politicians to spring, 
Minerva-like, from the brains of their progenitors, 
without the maternal intervention of older philo- 
sophers ; still, it might be worth while sometimes 
to consider the component parts of the subjects 
dealt with. It would be interesting to consider, 
for instance, how much of the value of steel or of 
coal is to be attributed to labour. The old political 
economists, now discarded, taught that iron with- 
out labour was no more than unfertile earth, that coal 
was a useless material when in an unattainable posi- 
tion. It is true that such iniquitous things as interest 
and royalties have to be considered, but hitherto 
these undesirable elements have refused to be put 
aside, and, if not propitiated, are apt to leave 
labour without anything to labour upon. Your 
‘* politico - philanthropic’ thinker is, however, 
nothing if he is not ignoring facts, and would 
sooner any day destroy a whole industry rather 
than recognise the inevitable. 

It is a relief to turn to the simple, old-fashioned 
things that Mr. Goschen said to the deputation 
earlier referred to. Mr. Samuel, M.P., said it was 
strange that London should have to come to 
Government to ask for ships to build, when the 
Thames itself was the home of shipbuilding. Well, 
there are reasons for this strangeness, and it is 
worth remembering that it is not only warship 
building that once had its home and has since 
left the southern river. Mr. Smith, another of 
the deputation, claimed that Government work 
should be distributed according to the amount of 
exports and imports of a district, but he acknow- 
ledged a higher rate of wages to be necessary in 
London, owing to the higher cost of living. Major 
Banes, M.P., claimed that warships should be 
built in his constituency, because the rates were 
8s. 10d. in the pound. He held that the “ fair 
wages clause’ was supported by public opinion. 

In replying to the deputation, the First Lord of 
the Admiralty said that the difference in the rate 
of wages paid in London as compared with other 
ports amounted to 15 per cent. The question 
was, however, a political one, which was proved by 
the fact that one of the speakers had said no candi- 
date could stand before an East End constituency 
unless he pledged himself to obtain shipbuilding 
work for the Thames. He took the same view in 
this matter as the late Government, but as a 
metropolitan member his sympathies were with 
the East End members in desiring that the Thames 
should get contracts, but it had been found to be 
impossible. There was, Mr. Goschen continued, 
the question of armour, coals, and stores, and he 
asked for guidance in these matters. He thought 
the system would open up a vista of political pres- 
snre, district against district, but, at any rate, what 
was asked for was practically a new system, and he 
could not inaugurate it without the consent of the 
House of Commons. 








Mr. Goschen is not reported to have touched upon 
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the vital question at issue from a naval point of 
view, although it was urged by Mr. Sydney Buxton. 
Putting aside the House of Commons resvlution— 
which upset the economic balance and opened the 
door to all the unsound reasoning since imported 
into the question—putting aside this resolution, it 
is only from considerations of naval strategy that 
the Thames should be given work, if the south 
cannot compete with the north in regard to price. 
Mr. Buxton said that a national danger had arisen 
through the concentration of work in certain 
districts, and that the Thames was an important 

lace of refuge where there should be shipyards. 

his is a problem which should be treated in detail 
without political bias, and it isa thousand pities it has 
got mixed up with the labour question and socialistic 
fads. Mr. Goschen said that the fair wages reso- 
lution had led to the ruin of the shipbuilding trade 
of London. We do not quite agree with him, for 
there was very little shipbuilding trade in the 
Thames long before the fair wages resolution was 
even thought of. Still the resolution is likely to 
put a finishing blow to an almost extinct industry ; 
in fact, it bids fair to close the one big shipyard re- 
maining. This is, we think, undesirable, for the 
Thames Iron Works is a distinct addition to the 
potential defensive force of the country, and it is 
worth making some pecuniary sacrifice to maintain 
it, but that does not mean that it should be upheld 
by the economic heresies which Mr. Hills favours, 
but by an honest and above-board relaxation of the 
principle of accepting the lowest tender. We have, 
however, dealt with this feature on a previous 
occasion. 

In asking whether armour, coals, anu stores 
should be treated on the same basis as ships, Mr. 
Goschen puts Mr. Hills and his supporters in an 
untenable position. For coals, the manager of the 
Thames Iron Works tells us, the buyer must go 
to the cheapest market, and he applies the same 
rule to steel, and armour is but steel highly manu- 
factured, so Mr. Goschen’s question was answered 
before it was asked. We hardly suppose Mr. Hills 
and members of Mr. Samuels’ deputation to the 
First Lord would advocate that armour-plates 
should be made in London, or the somewhat un- 
promising coal measures of the south-east be de- 
veloped to supply fuel for Government purposes. 
But why not, if ships are to be built in places not 
naturally adapted for their construction, either 
from natural causes, such as the lack of raw material, 
or from artificial causes, such as the higher cost of 
living, and consequent higher wages? A ship is 
but manufactured steel, like an armour-plate, with 
a certain amount of wood—and Mr. Hills instances 
timber as a fit subject for the ‘‘cheapest market” 
rule—and copper, brass, and other materials added. 
It would be difficult for Mr. Hills’ ‘‘man-in-the- 
street””—a most incompetent authority in general— 
to appreciate the difference in principle between 
armour-plates and ships. There is, however, no need 
to labour this point. It is too obvious. Durham and 
Wales must produce coal ; Sheffield, armour-plates ; 
Cleveland, iron; the Clyde and Tyne, ships; 
Manchester, cottons; Bradford, woollens; Yar- 
mouth, bloaters ; and Melton Mowbray, pork-pies ; 
whilst London will continue the mart of the whole 
kingdom, the centre to which all gravitate when 
business has to be transacted. If she can legiti- 
mately add a manufacturing industry to this, it is to 
her advantage, but it is unwise and unfair to clamour 
to the Imperial Parliament for artificial props 
and protective ordinances. We have no right, as 
Mr. Goschen so aptly put it, to tax the working 
man of the Midland counties, who earns 16s. a 
week, to support others in an attempt to keep up 
wages to 40s. a week. If the 40s. can be fairly 
earned, so much the better for every one. ‘* But,” 
again to quote Mr. Goschen, ‘‘ what is the good of 
setting up 7s. 6d. a day as a standard if no work 
can be obtained at that figure? It is better for 
men to have ships to build than for them to remain 
idle with high paper rates of wages on their books.” 








THE WORKING OF THE BOILER 
EXPLOSIONS ACTS. 

THE recently published report for the year end- 
ing June 30, 1895, on the working of the Boiler 
Explosions Acts, 1882 and 1890, to which refer- 
ence was made in ENGINEERING for February 7, is 
very comprehensive, and affords testimony to the 
care and thoroughness with which explosions, even 
of the minutest character, are investigated by the 
Officials of the Board of Trade. The report is 








essentially a matter-of-fact statement; it contains 
no startling revelations, and does not add anything 
very new to the stock of well-authenticated facts 
respecting the cause and cure of steam boiler ex- 
plosions, which has been accumulating for many 
years past. The number of explosions which 
occurred during the year, and the number of 
persons killed and injured, were higher than on 
any previous occasion since the Act of 1882 was 
passed. It may be noted, however, that during 
the frost of last winter as many as 27 explosions 
arose from boilers used for heating purposes, the 
cause, in all but three of these cases, being the chok- 
ing of the outlets by ice; thus the increase in the 
number of explosions is explained. The high 
number of deaths is accounted for by the fact that 
half of those recorded resulted from four explosions 
which were exceptionally fatal—the one at Redcar, 
for instance, in which 11 boilers out of a range of 
15 burst, having killed 12 persons and injured eight 
others. In all, as many as 114 explosions were 
investigated by the Board of Trade, 71 having 
arisen from steam boilers and 27 from heating 
boilers, while the remaining 16 were attributable to 
kiers, drying cylinders, steam pipes, and other 
apparatus of a miscellaneous character. 

With regard to the causes of the explosions, the 
report states that 42 were due to ‘‘ deterioration or 
corrosion, or safety valves, &c., defective ;’’ 30 were 
due to ‘‘defective design, workmanship, material, 
or construction, or undue working pressure ;” and 
six were due to ‘‘ miscellaneous” causes. It is 
almost superfluous to say that the great majority of 
these explosions would not have occurred if the 
simple remedy of thorough and systematic inspec- 
tion had been adopted. It is most difficult to con- 
vince some steam users that it is their duty to take 
ordinary care. Many of the boilers ought to have 
been condemned long ago, but the amount of ignor- 
ance and apathy exhibited in certain cases is some- 
what surprising. Some owners, the report states, 
considered that their boilers were safe ‘‘so long as 
they did not leak ;” one boiler ‘‘ was worked for 
27 years, without any examination, at a pressure of 
60 lb.,” and its owner thought ‘‘ that it would go on 
working at the same pressure for an indefinite 
time ;” while in another case ‘‘a steam user 
examined his boiler by tapping it with a hammer, 
and so long as the hammer did not go through 
the plates, he thought that the boiler was quite 
safe.” These are typical illustrations of what has 
occurred again and again in previous years, and will 
no doubt continue to occur so long as careless and 
ignorant people are allowed to use boilers with 
absolute indifference as to their safety. The in- 
vestigations by the Board of Trade, and the 
penalties occasionally enforced, are admirable, so 
far as they go, but punishment is not always 
remedial, and there is continually to be met with a 
residuum of thoughtless or penurious steam users 
upon whom moral lessons have no effect, and who 
apparently cannot be influenced by any method, 
except by the sterner hand of compulsion. Tosuch 
persons a system of careful inspection enforced by 
law would be a restraint, and, at the same time, a 
positive blessing. 

The remaining 36 explosions referred to in the 
report are attributed by the Board of Trade to 
‘*ignorance or neglect of attendants.” This we 
consider is an incorrect conclusion. Many of the 
boilers were used for heating churches and places 
of business, and burst from the want of a safety valve 
to relieve the pressure caused by the choking of the 
outlets byice. The attendants in such cases do not 
usually possess technical knowledge, and it seems 
unfair to blame them for explosions which are 
simply due to the omission of a necessary fitting in 
the equipment of the boiler. These cases should 
be included in the category of those due to defects 
in design or equipment. The wholesale attributing 
of explosions to the neglect of attendants results in 
two evils: Firstly, the probable recurrence of 
similar explosions, inasmuch as the public are led 
on a false scent as regards the cause, and are apt to 
form incorrect conclusions as to the remedy ; and, 
secondly, the comparatively small number of cases 
due to the neglect of the attendants is unduly 
magnified, and thereby a strong but fallacious argu- 
ment is offered to the supporters of the ‘‘ Boiler 
Attendants’ Certificate Bill” which for several 


years has been annually before Parliament, and 
which proposes that no one shall be allowed to look 
after a boiler unless he has passed an examination 

We would suggest that in future 
by the Board of Trade all cases of 


of competency. 
reports issue 





explosion due to the absence of a safety valve 
should be tabulated under the heading of ‘* Defec- 
tive Equipment,” to which they undoubtedly belong. 

Taken as a whole, the Boiler Explosions Acts 
appear to be working well, and the reports pub- 
lished from time to time by the Board of Trade are 
complete and instructive. Those relating to the 
Redcar and Halifax explosions last year were espe- 
cially interesting, being clear and well illustrated, 
and the publication of such reports cannot fail to 
produce good results. In certain cases it might be 
well to introduce suggestions of a remedial character. 
For instance, the adoption of a low-water safety 
valve might be urged when reporting on explosions 
due to the neglect of attendants, and by this means 
the public might learn how to reduce the effects of 
carelessness toa minimum. Farther, it appears to 
us that it might be advisable t> increase the amounts 
ordered by the Board of Trade to be paid by de- 
faulting boiler-owners. No doubt the intention of 
the Board is only to levy such penalties as they 
have reasonable expectation of recovering, but inas- 
much as the formal investigations cost the country 
a considerable sum of money annually, it seems 
only fair that those boiler-owners, found most 
seriously to blame for neglecting the ordinary pre- 
cautions for securing safety, should be held more 
directly responsible for the results of their careless- 
ness. This might be beneficial in the long run, 
but, after all, the true remedy, as distinctly shown 
by the Board of Trade reports, is a careful system 
of registration and inspection. 

One other point may be referred to. Objection 
is occasionally urged to the trivial character of some 
of the explosions investigated under the Acts. We 
do not think, however, that the rule hitherto ob- 
served should be in any degree relaxed. The 
defects which, as a class, produce these so-called 
trifling explosions are just those which in many 
cases ultimately lead to startling catastrophes. 
Further, it must be borne in mind that lives are 
frequently placed in danger by the comparatively 
insignificant failure of a tube or a boiler fitting. In 
several instances persons have been killed by the 
bursting of the tubes in the boilers of tram- 
way engines, and as this description of engine is 
largely employed in the streets of our cities and 
towns, the matter becomes one of public interest. 
Then, again, in the case of small steamships at sea, 
the result may be very serious if the boiler, or any 
of its most important fittings, should happen to fail, 
in proof of which we may refer to a report now 
before us, issued by the Board of Trade, in which 
it is stated that a vessel foundered owing to the 
giving way of the blow-off pipe, and the crew of 
eight men were only saved by being picked up by a 
fishing smack which very fortunately was near at the 
time. It is important in the interest of life-saving, 
that such cases should, as far as possible, be investi- 
gated, as there is really no excuse for either a 
boiler or its fittings being allowed to get into such 
a state as to render an explosion of a more or less 
serious character, liable to occur. The Board of 
Trade are undoubtedly rendering excellent service 
by vigorously investigating and reporting upon 
these lesser explosions. It would t extremely 
difficult to draw a line of distinction between the 
unimportant and the important cases, and the wiser 
plan, therefore, appears to be not to attempt it, 
but to act impartially on the occurrence of any and 
every explosion coming within the scope of the 
Acts as originally framed. 





THE ORYSTAL PALACE CARRIAGE 
EXHIBITION. 

THERE is good reason for supposing that the ex- 
hibition of road vehicles to be held at the Crystal 
Palace during the spring and early summer, will 
prove of considerable interest and value. It is 
being organised under excellent auspices; the ad- 
visory council includes a long list of influential 
names, and the exhibition arrangements are under 
the presidency of the Lord Mayor, himself the 
Master of the Coach Makers and Coach and Harness 
Makers’ Company. The exhibits will be separated 
into 12 sections, which will be subdivided into 
two or more classes; it is intended that the 
scope of the exhibition shall be far-reaching, and 
include ancient as well as modern means of trans- 
port by road ; of the art and literature associated 
with such transport ; and of the numerous subordi- 
nate industries that it has created. Most of the 
sections will not come within the range of this 
journal, but several of them will comprise subjects 
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in which our readers take a special interest. Thus 
Section X. is devoted to material, plant, and machi- 
nery employed in the construction of road vehicles, 
a very comprehensive heading ; this section includes 
Classes M, N, O, W, and X. Class N refers to all 
kinds of wheels and the modes of their manufacture ; 
to tyres and springs, axles and axle-boxes, metal and 
wooden fittings, and the machines and tools used in 
their production. These latter, however, will be 
chiefly found in Class O, which will be devoted to 
the material and finished parts employed in the 
building of road motor cars, but not of their 
motors and gears, which will be found in Class V. 
Class X will take all the exhibits sent to illustrate 
the machinery and tools used in the construction 
of motor cars, a very large and varied class indeed 
if it be representative. Section XI. is that of 
mechanical road locomotion, and will be made up 
of Classes (, U, V, and Y; this and Section XII. 
(Classes R, S, and T) will include horseless car- 
riages of all kinds, whether driven by manual or 
foot power or by motors actuated by steam, hydro- 
carbons, electricity, or other means. It will be seen 
at once that this is a very large programme, more 
especially as the exhibition is international, and it 
can hardly be expected that every class will be as 
complete as might be desired. At the same time 
it is safe to predict that the exhibits will be 
numerous both as regards ordinary road carriages 
(the various coachbuilders’ companies and societies 
will take care of that), and as concerns mechanically 
propelled vehicles, the introduction of which has 
now become a burning question with the public. 
It would be impossible to find a place in London 
so well adapted for this exhibition as the Crystal 
Palace, not only on account of the great covered 
area available for effectively displaying exhibits, 
but because of the large spaces and admirable 
roads within the precincts of the Palace grounds, 
and which are thoroughly well suited for trials of 
vehicles, or for running them on hire for the public 
convenience and amusement. 

Special shows at the Crystal Palace have, almost 
of necessity, been looked upon merely as efforts 
made by the directors of that beautiful but some- 
what unfortunate place of recreation, to attract 
gate money ; this object is perfectly legitimate, of 
course, and is, in fact, the first duty of a conscien- 
tious manager. Attention should, therefore, be 
called to the fact that the forthcoming exhibition 
will occupy a somewhat exceptional position in this 
respect, although every one connected with it will 
no doubt be anxious that it should prove a financial 
success, as a fitting result of the spirited policy of 
the directors. Sir David Salomons had something 
to say on this point at the Mansion House meeting 
the other day, and Sir David has taken so much 
interest in the matter of introducing road motors in 
this country, that what he says carries considerable 
weight. He stated that the idea of the exhibition 
originated with Mr. A. R. Sennett, who is acting as 
Honorary Commissioner, and that at first he was 
opposed to it, because he thought ‘‘there was a 
danger that an exhibition of that kind might be 
made a kind of lever for the promotion cf com- 
panies, not for the use of these vehicles [road 
motors] by the public, but for the purpose of ob- 
taining patents, and selling them to the public 
on disadvantageous terms, and foisting upon the 
public a number of inventions that are pro- 
bably valueless,” &. Mr. Sennett indorsed 
this opinion, and pointed out that while it 
was to be hoped the Crystal Palace Company 
would find this venture to be a profitable one, 
the great object in view was to make the public 
better acquainted with what has been done in 
mechanical traction on common roads. That this 
is the opinion held by the large body of gentlemen 
who have consented to serve on the advisory 
council is evident; the association of so many 
eminent names with the exhibition is suflicient to 
lift it to a far higher level thau that of the ordinary 
Crystal Palace show. 

We believe that, with a few exceptions, the space 
required by exhibitors will be given free ; that 
prizes will be awarded to exhibitors, both of ordi- 
nary vehicles and those mechanically propelled ; 
that exhibitors of the last named will have the 
privilege of plying for hire in the Palace grounds ; 
in short, that every possible inducement will be 
offered by the manager, Mr. Henry Gillman, to 
encourage manufacturers to participate. This is 
especially desirable on account of French manufac- 
turers, who will naturally hesitate to incur the 
trouble and expense without suflicient assurance of 





advantages to be gained, and it is certain that no 
exhibition of this kind can be complete without a 
large measure of co-operation from France, which 
has taken the lead in the renaissance of mechanical 
road traction. 





THE LATE MR. JAMES ABERNETHY. 

THE lives of civil engineers form very attrac- 
tive reading if drawn by askilfulhand. The reason 
is not far to seek. To succeed in the engineer- 
ing profession it has, hitherto, been necessary to 
have an original turn of mind, and to be full of 
enterprise and resource. Until quite recently 
there were no universities and colleges in which 
engineering knowledge could be obtained, and 
it was only those endowed with special natural 
gifts that succeeded in attaining eminence. Such 
men came from all ranks of society, and more 
often from the lower than the higher. Persons 
of large means did not care to put their sons into 
a calling that had no recognised entrance, and in 
which money and influence were not of great assist- 
ance to progress. A romantic interest, therefore, 
hangs about the careers of most of those of our 
professional leaders who were in full work during 
the first half of the century. They were not 
only the architects of their own fortunes, but 
the authors of a new science which has changed 
the face of the world more in 50 years than was 
ever done in 500 years before. With very little 
data to aid them they undertook great works, 
and carried them to successful conclusions in a 
way which is wonderful to contemplate. How- 
ever, it is not so much as engineers that they 
command attention, but as strong men able 
to bear vast responsibilities and to inspire 
confidence among their fellows. To make re- 
searches in a laboratory, dealing with a few grains 
or pounds of material, is doubtless an important 
matter ; but the man who does it, however intel- 
lectual he may be, stands on a different plane from 
him who carries the responsibility of spending 
hundreds of thousands of pounds in a new enter- 
prise. It is these gifts of strength to bear, skill 
to execute, and resource to meet difficulty, that 
render the lives of engineers interesting to so 
many. 

The engineers who had attained maturity when 
the railway mania set in are growing very few, and 
by the death of Mr. James Abernethy the small band 
remaining has suffered another loss. At the ripe 
age of 82 he has succumbed to an accidental 
chill, after a life of constant activity, which up to 
the very last was occupied with work. Great engi- 
neers do not rust out, and often they do not seem 
even to wear out. Though full of years they 
are capable of a great amount of work, until 
some chance ailment proves too much for the 
recuperative powers of their constitution. The 
subject of our remarks lived a life of which the 
activity never relaxed, and yet he far exceeded 
the allotted span, without the added years being 
“labour and sorrow.” He took the world as 
he found it, enjoying in reason all the good 
things that it provided him, entering with zest 
into all its pleasures, and not refusing the de- 
lights of good-fellowship. He travelled thousands 
of miles in countries that had no railways, by 
coach, diligence, and on horseback. If he had 
an unoccupied day, he went sight-seeing with 
all the energy of an American tourist, and took 
as keen a delight in studying the customs of foreign 
peoples as if he had been a professional ethnologist. 
Wherever he stayed .he made friends, and every- 
where he left behind him the remembrance of his 
bright cheery personality, and of his goodness of 
heart. 

The class of work on which Mr. Abernethy was 
principally engaged is not one that appeals greatly 
to the popular imagination. He was chiefly a dock 
and harbour engineer, and so his best work was 
hidden under ground and under sea. To recite 
the names of all the harbours for which Mr. Aber- 
nethy prepared plans or reports, is like the repe- 
tition of a geographical lesson in an elementary 
school. In Scotland, in England, in Wales, and 
in Ireland he was employed, not to mention Con- 
tinental countries. His earliest work was on the 
docks of the town that gave him birth, and when 
he died he had the neighbouring harbour of Fraser- 
burgh in hand. 

To do anything like justice to the great pro- 
fessional career before us, it is necessary to follow 
it somewhat in detail. Considerations of space, 





however, oblige us to be brief—so brief, indeed, 
that we can scarcely do more than give a catalogue 
of names and dates. But the crowd of names is of 
itself as eloquent of the vast number of tasks 
accomplished as columns of description could 
be. Mr. Abernethy was born in Aberdeen on 
June 12, 1814, and for a short time went to 
school in that town. His father, Mr. George 
Abernethy, was a mechanical engineer having 
a small works, but in 1823 he left Scotland 
to become manager to a works at Dowlais, 
owned by Mr. John Guest. After a stay here of 
five years the family removed in 1828 to London, 
the father having undertaken to manage an iron 
foundry in Southwark. In the following year 
young Abernethy was sent to school to the 
place which is generally accepted as the origi- 
nal from which Dickens wrote his account of 
Dotheboys Hall in ‘‘ Nicholas Nickleby.” The 
‘** benevolent teacher of youth” was named Smith, 
and resided at Catherstone, near Barnard Castle ; 
when in London, he made his headquarters at the 
Belle Sauvage in Ludgate Hill. James and his 
brother George were committed to his care, and went 
with him by brig to Stockton. From thence they 
travelled by carriage to the school, where for some 
time they endured great hardships. Their clothes 
were taken from them, and only returned on the 
Sundays they went to church ; at other times they 
were worse clad than workhouse lads. They slept 
in the upper floor of an old barn, and dined below. 
There were no holidays, and the bulk of the boys 
were of the debased and brutal nature that such 
treatment might be expected to produce. It speaks 
well for the buoyant disposition of the subject 
of our sketch that he passed through this ordeal 
without permanent injury. Fortunately a clerical 
uncle, John Abernethy, called to see the boys, 
and discovering the nature of the place, took 
them away to his manse at Bolton, near Had- 
dington, from whence they attended the local 
grammar school. 

After two years at this school, which was probably 
the only one where he had any really valuable 
instruction, young Abernethy joined his father, 
who was then resident engineer at the London Dock 
works, under Mr. Richard Palmer. He entered 
the office of the latter gentleman in Ratcliffe 
Highway, having for associates Bidder, Wick- 
stead, Peter Barlow, son of the Astronomer- 
Royal, and also William Barlow, afterwards 
President of the Institution of Civil Engineers, 
In 1833 he accompanied a relative on a journey to 
Sweden to investigate a manganese mine. Some 
little mining was done, and a great deal of hunt- 
ing, shooting, fishing, skating, and riding. It was 
a characteristic of Mr. Abernethy that he was never 
idle ; if there was not work to be done, he imme- 
diately turned to some kind of sport or pleasure. 
Duck shooting, fishing, mountaineering, horse- 
breaking—nothing came amiss to him so long as it 
furnished occupation for his boundless energy. He 
crowded his days with incident. The pleasant trip 
to Sweden came to an end, however, and in 1839 
he went to Goole as assistant engineer, under 
George Leather, of Leeds, on the docks. From 
thence he moved to the Aire and Calder Canal, 
and when that job was complete to the North 
Midland Railway between Wakefield and Leeds. 
Here in 1838, at the age of 24, he married a 
daughter of Mr. John Neill, of Wakefield, and 
commenced a happy wedded life which has seen 
both its silver and its golden anniversary, and which 
was only ended at his death. We regret to have 
to add that Mrs. Abernethy now lies in a most 
critical condition, and that her state adds grave 
anxiety to the sorrow of her six surviving children. 

In 1840 Mr. Abernethy became resident engineer 
at Aberdeen Harbour, and by systematic dredging 
in one year increased the tidal flow so much that 
the water on the bar rose from 2 ft. to 5 ft. at low 
tide. The Board asked for competitive designs 
for works to convert part of the tidal harbour into 
a floating dock. The subject of our sketch was 
fortunate enough to have his plans chosen, but 
before they were put in execution they had to 
be submitted to an engineer in London, who 
criticised them mercilessly. However, Aber- 
nethy defended himself valiantly, and at ‘ast met 
an objection by pointing to the practice of his critic. 
The interview then broke up, and the chairman of 
the Dock Board told him to go back to Scotland 
and be his own chief engineer. He was then 28 





years of age, and never afterwards did he hold 4 
subordinate position. Mr. Abernethy stayed at 
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Aberdeen for some years, but in the meantime he was 
consulted about variousother matters. Heconstructed 
a fishing harbour at Boddam, near Peterhead, for 
the Earl of Aberdeen. In 1844 he was appointed 
one of the surveying officers under the Preliminary 
Inquiries Act, and he held this position for eight 
years until the Act was repealed. During 
that time he reported on matters in connec- 
tion with the Tyne, the Clyde, and the Ribble ; 
also in regard to the ports of Liverpool, 
Birkenhead, Glasgow, Bristol, Newcastle, and 
Belfast. During this period Mr. Abernethy com- 
menced his connection with Swansea, and under 
his direction a portion of the tidal harbour was con- 
verted into a floating dock. This connection was 
maintained for many years, until the south dock 
and piers were constructed and the channel dredged 
to full depth. 

In 1853 the subject of our notice designed works 
to improve the harbours of Fraserburgh and Lossie- 
mouth, and was consulted about various fishing 
harbours in Scotland. Previous to this he had left 
Aberdeen in 1851 to take the position of engineer- 
in-chief to the docks at Birkenhead. The Great 
Float was completed in 1854, and then a contest 
arose about the projected Great Low - Water 
Basin between the dock and the river; it 
was proposed to keep this to a depth of 15 ft. 
below low water by subaqueous sluicing. Mr. 
Abernethy was entirely opposed to this, and on 
his advice powers were applied for to substitute a 
floating dock for it. The opposition to the new 
scheme was veryactive, Rendel and Robert Stephen- 
son being on the other side. Curiously the Parliamen- 
tary Committee referred the matter to two experts, 
of whom Stephenson was one. When their report 
was presented Abernethy protested so strongly 
against the way in which the evidence had been 
reproduced, that the Committee decided to ignore 
the report altogether. Parliament rose before the 
matter was decided. In 1856 the Birkenhead Dock 
property was purchased by the Liverpool Dock 
Corporation, and Mr. John Hartley became the 
engineer. He retained Abernethy as a witness 
before the Committee. The case, however, was 
lost, and the original plan had to be followed. 
The sluicing machinery was constructed, and 
on a given day was tried. The sluices were 
opened, but in a little time the rush of water 
began to affect the stability of the works, and the 
spectators rushed away to save their lives. Fortu- 
nately the sluices were closed in time. They were 
never used again, and the floating dock was con- 
structed. 

In 1854 Mr. Abernethy took an office in Parlia- 
ment-street, Westminster, and permanently estab- 
lished himself in London. From 1854 to 1856 he 
was busy designing and constructing graving docks 
and river walls between Woodside Ferry and 
Lairds’ works at Birkenhead. From 1856 to 1860 
he was engaged in the extension of the dock at 
Newport(Mon. ), and in the introduction of hydraulic 
machinery for shipping coal ; also on the piers and 
dock at Silloth, in the Solway Firth, the harbour of 
Watchet, the piers and graving dock at Falmouth, 
and the harbours of Stranraer and Port Patrick. It 
was in 1859 that he bought some land at Kingsgate, 
in the Isle of Thanet, as a site for the home at 
which he recently died. The attraction was that 
there were neither trees nor hedges between it 
and the sea. Since that time extensive planting 
has been carried on around the house, but in 
every case it is shrubs that have been introduced, 
so that the clear view has not been impeded. 

In writing a biography in the condensed style 
necessary for a journal of this class, there is usually 
a point beyond which it is difficult to give a definite 
idea of the actions of the man under review. There 
occurs a time in the career of the successful engi- 
neer when his work becomes, in a large degree, 
critical rather than constructive, and consequently 
it ceases to furnish material for a connected narra- 
tive. His clients more often seek his opinion on large 
issues, than on the details of their undertakings, and 
it is only when the resources of their acting engi- 
neers are exhausted, that they put the carrying 
out of their work into his hands. It is in defend- 
ing, before Parliamentary Committees, projects pre- 
pared by other men, that the engineer of great re- 
pute finds his best means of attaining still higher 
eminence and his largest source of emolument. But 
the records of years largely spent in giving opinions 
on proposed harbours and railways, or in undergoing 
cross-examination at the hands of opponents whose 
vested interestsare threatened, form very uninterest- 





ingreading, unless theycan be written at such length 
as to show the points at issue, and the skill with 
which they were treated. Less than this results in 
a mere catalogue of names, ~ hich is not only irk- 
some, but also valueless +e must, therefore, 
hurry on, picking out a .act here and there for 
notice, but omitting many for every one we men- 
tion, trusting to our readers to understand that 
during the period we are dealing with so briefly, 
Mr. Abernethy was at the summit of his fame, and 
that his assistance and the weight of his name and 
reputation were so eagerly sought that he was 
always busy in preparing designs, superintending 
construction, furnishing reports, and the like. 

In February, 1861, Mr. Abernethy went to 
Spain to report on a projected line from Aranjuez 
to Cuenca, but found that the plans were so in- 
accurate that it was impossible to do much, if any- 
thing. In August of the following year he was in 
Madrid about a harbour at Leca. The capital could 
not be found for the work as he laid it out, and 
after some years another engineer carried it out on 
Portuguese lines, with unsatisfactory results. In 
September, 1862, he was appointed engineer-in- 
chief of the Turin and Savona Railway, a line of 
120 miles through an exceedingly heavy country. 
This piece of work took him very often to Italy 
during the next four years, obliging him to cross 
Mont Cenis in all weathers, and sometimes at very 
considerable risk to life and limb. About the same 
time he was made consulting engineer to the Grand 
Canal Cavour, designed to irrigate 300,060 acres 
by the waters of the Po. This, like the previous 
scheme, was financed in England at a time when 
there was a rage for foreign works, and business 
arrangements had been entered into in Italy of a 
most unsatisfactory nature. Mr. Abernethy reported 
very strongly against the methods adopted for 
carrying out the works, and secured some improve- 
ment, but the shareholders suffered heavily. 

In March, 1867, Mr. Abernethy went with Mr. 
John McClean and Mr. Charles Manby to Egypt, 
relative to the improvement of the port of Alex- 
andria, and was there for many weeks, being en- 
tertained most kindly bythe Khedive. The next year 
he had an interview with the Emperor Napoleon 
about his own and Sir John Fowler's plan of carry- 
ing trains across from Dover to Calais by large 
steamers. A Bill was introduced into Parliament to 
give effect to the scheme, but it was thrown out in 
1870. In August, 1867, the subject of our memoir 
was nominated to an International Commission for 
the regularisation of the Danube. After many 
sittings, finding it impossible to agree on a joint 
report, separate reports were sent in, and Mr. 
Abernethy had the gratification of being informed 
that the Emperor had decided to follow the plan 
proposed by himself and M. Sexauer. At the 
same period he spent much time in preparing plans 
for the control of the River Theis ; unfortunately, 
want of money prevented the work being under- 
taken. In 1880 the authorities of the South- 
Eastern Railway took Mr. Abernethy to Belgium 
to report upon the improvement of Ostend, but 
nothing came of the matter. Among other great 
works or projects with which he was associated, 
either as chief engineer or consulting engineer, are 
the Swansea Docks (1876 to 1881), the Hull and 
Barnsley Dock and Railway (1881), the Manchester 
Ship Canal (1883 to 1891), the reclamation of 
Lake Aboukir (1888-89), the Ribble Navigation 
(1888), Port Victoria (1888-89), Torquay Pier 
(1890-94), Margate Harbour (1891), Bute Docks 
(1891), the Midland Railway dock at Morecambe 
(1893), a new dock at Swansea (1893), a dock at 
Tranmere (1893), a reservoir at Merthyr Tydfil 
(1893), and many other projects and undertak- 
ings. At the time of his death, Mr. Abernethy, 
with the assistance of his two elder sons, whom he 
took into partnership in 1893, and who had been 
for many years closely associated with him in his 
business, was engaged in deepening and extending 
the harbour of Fraserburg in Scotland, with 
which he first became connected professionally in 
1856. Mr. Abernethy served on the Royal Com- 
missions on Metropolitan Sewage, and on Ire- 
land, and on a Belgian Royal Commission for the 
construction of harbours on sandy coasts. He 
joined the Institution of Civil Engineers in 
1844, and became the President in 1881. He read 
only one paper besides his Presidential Address, 
but frequently took part in the discussions. He 
leaves three sons, of whom two were, as already 
stated, in partnership with him. 

It is a hopeless attempt to compress the records 


of 65 years of ceaseless activity into three or four 
columns, but enough has been said to show that 
Mr. Abernethy took a very prominent part in the 
engineering enterprise of the century, particularly 
in that section of it dealing with docks and har- 
bours. It is curious to note that he was engaged 
in railway work for a short time at the com- 
mencement of the railway mania, but that he 
was not drawn into the stream. After leaving 
the North Midland he had nothing to do with rail- 
ways for many years, except as regards connect- 
ing lines into docks, and, indeed, it was only upon 
the Turin-Savona line that he did much actual work 
of this kind. Probably the Manchester Ship Canal 
was the greatest enterprise in which he took part, 
but in that his duties were merely consultative 
after the three years’ strenuous fight in Parliament 
was over. He will be greatly missed in the Com- 
mittee-roums, and more than one scheme which he 
was retained to support this session will be the 
weaker for his absence. 





NOTES, 
Tue Lignt Rattways BI. 

Mr. Artuur C, Paty, in a paper read before the 
Surveyors’ Institution, has criticised the Light 
Railways Bill, a measure which we dealt with in 
our issue of the 28th ult. Mr. Pain is a well-known 
authority on this subject, and his remarks must 
necessarily carry weight. His general opinion is 
that the Bill of the present year is infinitely 
superior to that of last year. Assuming the pro- 
posed Commissioners to be persons skilled in the 
subject-matter, Mr. Pain considers a Commission 
far superior to the county councils to whom the 
last Bill gave jurisdiction. He takes exception to 
the payment of one Commissioner only, thinking 
that two others will not be likely to be found who 
would give the serious attention required without 
remuneration. Mr. Pain thinks that the initiative 
in the construction of light railways will be 
taken by individuals or companies rather than 
by authorities. The clause authorising county 
councils to advance money to a light railway com- 
pany is considered by the author of the paper a 
most valuable one, though difficult to carry out, as 
the rating area is too large ; and clause 4, which 
provides that the Treasury may advance money, 
Mr. Pain looks on as ‘‘ helpful.” The power given 
to the Board of Trade to order that a scheme 
shall be submitted to Parliament, would, he thinks, 
lead to great hardship, and it is suggested that the 
Board of Trade might give a decision, as to whether 
the scheme should go to Parliament, on an 
outline plan being submitted. In regard to the 
safety question, Mr. Pain’s experience is that it is 
the public and not the Government officials who 
demand excessive precautions. In conclusion, the 
author expressed his opinion that the Bill will 
enable those desirous of doing so to extend the 
benefits of railway communication to all parts of the 
country, and will tend to encourage agriculture and 
other industries, as well as bring back the popula- 
tion to the rural districts. 


Tue Junerrau Raitway. 

Competitive schemes are desired by the committee 
appointed to draw up preliminary plans and esti- 
mates for the proposed railway to the summit of 
the Jungfrau. The sum set apart for the purpose 
of making awards to the successful competitors is 
30,000 francs (about 1190/.). The prizes in question 
are offered for the best solution of three different 
groups of problems. The first of these relates to 
the construction of the line, and plans are desired 
showing the tunnel profile, the lining if any, 
the kind of permanent way and superstructures 
proposed ; the racks, points, and switches. The 

uestion of electrical power transmission from 
the falls on the Liitschine River is also included in 
the first group, together with the designs for the 
cars, stations, club buildings, and elevator from 
the last station to the mountain summit. The 
lift of the elevator is fixed at 328 ft., and the shaft 
is to be 26 ft. in diameter, and to be provided with 
stairways. In the second group of problems, pro- 
posals are required for methods of executing the 
work, the driving of the tunnels, removal of spoil, 
and of precautions for the safety of the men. The 
third group is concerned with the working of the 
line, and competitors should deal with the ques- 
tion of maintenance of the way, the electric 
lighting of the tunnel, cars, and stations, and 
with heating of the two latter by the same 





agent. Finally, the security of the passengers 
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and staff should also be considered in this 
connection. Such plans as are sent in will be con- 
sidered by experts, on whose recommendations the 
premiums will beawarded. Successful competitors 
will have no further claim on the committee, a3 the 
prize is to be considered as payment in full for the 
use of the premiated designs. Unsuccessful memoirs 
will be restored to their originators and will remain 
their private property. The maximum gradient of 
the proposed line is fixed at 1 in 4, and the mini- 
mum radius of curvature at 328 ft. The maximum 
width of the cars must not exceed 8.2 ft., and the 
greatest height 9.84 ft. The speed has been fixed 
at from 4.3 to 6.2 miles per hour. The water 
power available is 5000 horse-power effective. The 
falls are situated at about five miles from the pro- 
posed starting point of the line, which will be 
about 1.5 miles from the tunnel portal. The 
total length of tunnel will be about 6.2 miles. The 
latest date for sending in proposals is August 1 
next, and full particulars of the competition can 
be obtained on application to the Bureau der Jung- 
fraubahn, Bahnhofstrasse 10, Ziirich. 


THE StocKHOLM ExuHrsiTIoNn, 1897. 

It was not without much trouble of various kinds 
that the plan for the above Exhibition—there being 
divergent opinions as to year, character, and site— 
was finally decided upon, but it looks now as if 
everybody connected with the undertaking is doing 
his utmost to make it as representative and com- 
prehensive as possible. Matters are being pushed 
ahead with much vigour, and all parts of the 
country appear to take the keenest and most active 
interest in the success of the undertaking. The 
Exhibition will comprise engineering, building, 
industry, machinery, implements, transport, ship- 
building and navigation, electricity, fisheries, mili- 
tary sciences, sport, travelling, fine arts, educa- 
tion and instruction, hygiene, reproduction of 
drawings, &c., slégd, scientific appliances, &c. The 
site of the Exhibition, about which there also was 
much disagreement, leaves nothing to be desired ; 
it is commodious and picturesque, and will include 
the ‘‘Northern Museum” and the ‘‘ Bostrom 
Villa.” The Exhibition buildings proper are 
numerous, and the more important will be both 
characteristic and striking. The large hall for the 
industrial section occupies a capital position on 
an elevated terrace, and boasts being one of the 
largest wooden structures ever built. This building 
will have a dome 300 ft. high, surrounded by four 
turrets, of which some, if not all, will be fitted 
with elevators. The view from these high points 
will be charming, the environs of Stockholm being 
possessed of unusual beauty.” At each side of 
the central structure will be a pavilion reserved 
respectively for the cities of Copenhagen and Chris- 
tiania. To the left of the entrance is the building for 
the various oflices, and both Norway, Sweden, and 
Denmark are located there. To the right lies the 
** Northern Museum,” which is still in course of 
erection, and where, in an auxiliary building, the 
sections for hygiene, education, sligd, building, 
and engineering will be installed. The Machinery 
Hall will be situated at the ‘‘ Saltsjén,” and will 
be built of iron and glass alone, with an area of some 
100,000 square feet. The contract for this building 
has been secured by the New Motala Engineering 
Company, which, however, has decided to co- 
operate with the Bergsund Engineering Company, 
so as to be able to comply with the regulations as 
regards date of completion, for the Stockholm 
Exhibition authorities do not mean to run things 
too fine in this respect. The Fisheries Exhibition 
will be located on the border of the sea, and there 
will also be found the exhibition of boats, &c. 
Fishery forms one of the more important industries 
in Sweden, and this section will, no doubt, be both 
large and interesting. Also the section for forestry 
will be comprehensive, as will the agricultural sec- 
tion, the Agricultural Department being much 
interested in the matter. The art exhibition will, 
in all probability, be entirely international ; there 
will be three large halls for Sweden, Norway, and 
Denmark, and smaller buildings for other countries. 
The two large universities in Sweden—Lund and 
Upsala—will also be represented, as will the 
Medical College, Stockholm. 


Navat Works. 

The Naval Works Bill has been issued, and the 
discussion on the second reading was down for 
yesterday evening, but at too late an hour for 
notice in the present issue. The Bill provides for 
a further sum of 2,750,000/., to be paid out of the 


Consolidated Fund. This large amount will be 
devoted to the construction of naval works at home 
and abroad. The total cost of the works under- 
taken will be 14,040,000/., and nearly all are to be 
finished before the completion of the first year of 
next century. The most extensive item is 
3,175,000/. for Keyham Dockyard extension, in- 
cluding 175,000/. for fixed machinery. There is 
nothing upon which money could be more profit- 
ably spent than for the supply of machinery for 
the Royal Dockyards. Half a million is to be spent 
during the coming financial year at Keyham, but the 
work will not be completed before the year 1903-4. 
The estimate for the west country port has largely 
extended since last year, when it was supposed it 
would cost 1,920,000/. in all. The original sum, 
however, ‘‘ was given as an approximate cost of an 
outline plan which was made before obtaining 
the necessary borings and other data, and before 
preparing the plans and sections which were 
required for framing a definite estimate.” Further 
information has shown the need for higher expendi- 
ture, and, moreover, the length and depth of one 
of the docks and of the tidal basin has been 
increased. It is satisfactory to know that about 
820,000/. is due to extensions of the original plan, 
in addition to the 175,000/. for fixed machinery. 
The defensive power of the empire will thus be 
increased by works equivalent to this amount. 
Next in importance to the work at Keyham is that 
which will be carried out at Gibraltar. This, how- 
ever, remains as set forth last year, the total 
being 2,674,0001., of which 300,000/. is provided 
for in the present Act. The Gibraltar work is 
to be completed by the beginning of next cen- 
tury. Dover Harbour defence and inclosure will 
cost 1,920,000/., according to present estimates. 
The survey, however, is not quite complete; 
only 150,000. is to be spent next year. This is 
the work that will be longest in hand, for it will 
not be finished before 10 years have elapsed. 
The only remaining work that will cost over a 
million before completion is the inclosure and de- 
fence of Gibraltar Harbour, which is a separate 
work from the Dockyard extension. The total 
is 1,074,000/. ; 300,0007. will be spent this year, 
and the work will be finished by the beginning 
of the year 1900. Of the other works enumerated, 
Portland Harbour inclosure will cost 650,000). ; 
deepening harbours and approaches, 960,0001. ; 
Portsmouth Docks, 375,000/.; and Hong Kong 
Dockyard, 340,000/. All the latter items are 
total amounts, and the expenditure for the 
coming year will be but a _ proportionate 
amount. The remaining items on _ the list 
are composed of expenditure for naval barracks 
and buildings in the following proportions, 
the figures being again total amounts: Chat- 
ham, 390,000/.; Portsmouth, 595,000/.; Keyham, 
160,000/.; Chatham Naval Hospital, 341,000/.; 
Walmer, 20,000/.; Keyham Engineers’ College, 
30,000/.; Dartmouth College for Cadets, 196,0001. ; 
magazines, &c., 485,000/. The estimated total 
charge for superintendence and miscellaneous 
charges is 655,000/., being the usual 5 per cent. on 
the estimate. The amount provided by Act of 
Parliament in this way is, of course, in addition to 
the regular estimates. Last year, it will be re- 
membered, one million pounds were provided for 
naval works by Acts of Parliament in this way. 





AFRICAN MINERALS.—A company has been formed at 
Berlin with a view to the development of the mineral 
deposits of German East Africa. 


Roya Institut1ion.—The following are the lecture 
arrangements after Easter : Professor J ames Sully, of Uni- 
versity College, London, three lectures on “‘ Child Study 
and Education ;” Mr. C. Vernon Boys, three lectures on 
‘Ripples in Air and on Water ;” Professor T. G. Bonney, 
two lectures on the “‘ Building and Sculpture of Western 
Europe ” (the Tyndall lectures); Professor Dewar, three 
lectures on “ Recent Chemical Progress 3” Mr. W. Gow- 
land, three lectures on the ‘‘ Art of Working Metals in 


Japan;” Dr. Robert Munro, two lectures on ‘Lake 
Dwellings;” Professor W. B. Richmond, R.A., three 
lectures on ‘*The Vault of the Sixtine Chapel ;” Mr. F 


Corder, Curator of the Royal Academy of Music, three 
lectures on ‘‘ Three Emotional Composers — Berlioz, 
Wagner, Liszt” (with musical illustrations); Mr. E. A. 
Wallis Budge, of the British Museum, two lectures on 
“The Moral and Religious Literature of Ancient Egypt.” 
The Friday evening meetings will be resumed on April 17, 
when a discourse will be given by M. G. Lippmann on 
**Colour Photography ;” succeeding discourses will pro- 
bably be given by Professor G. V. Poore, Colonel H. 
Watkin, C.B., Professor Silvanus P. Thompson, Professor 





J. A. Ewing, Professor J. A. Fleming, and other gentle- 
men. 


ROYAL METEOROLOGICAL SOCIETY. 


At the meeting of this Society on Wednesday evening, 
the 18th instant, Mr. E. Mawley, President, in the 
chair, Mr. Frederic Gaster, F.R. Met, Soc., of the 
Meteorological Office, delivered a lecture on ‘‘ Weather 
Forecasts and Storm Warnings ; how they are Prepared 
and made Known,” which was illustra by numerous 
instruments, diagrams, and lantern slides. 

Mr. Gaster said that in the preparation of forecasts 
the position held by the barometer was so much more 
important than that of any other instrument that its 
action must be fully comprehended if the rest of the work 
was to be at all clearly understood, The lecturer having 
fully explained this, referred to the use of a single isolated 
instrument, andshowed how new light was thrown on the 
observer who could have telegraphed to him simultaneous 
observations from a large number of places scattered over 
a considerable area of the earth’s surface. The kind of 
variation in the distribution was dealt with, isobars were 
drawn, and the phenomena which they exhibit in the way 
of high and low pressure areas described. An explana- 
tion was given of the terms “cyclonic” and ‘‘anti- 
cyclonic,” and the generally opposite characteristics of 
these two systems were referred to. Mr. Gaster next 
drew attention to the obvious importance of the variation 
in the weather over a given area caured by alterations in 
the position of the cyclonic and anticyclonic systems, and 
the importance of the fact that the former tended to move 
round the latter from left to right. This led to some re- 
marks on the indications observed when disturbances were 
advancing towards our islands from different points. Atten- 
tion was drawn to secondary systems, both of high and low 
pressure, the forms they assume, and their effect on the 
weather which, but for their presence, would probably 
have accompanied their primaries, and the necessity for 
allowing for such systems in tending warnings to our 
coasts. The lecturer then remarked on the value of 
auxiliary information, such as is to be obtained from 
decided changes in the direction of the wind, sudden 
changes of temperature, the movements of clouds at 
different levels, observations made at high-level stations, 
and telegrams from the United States. 

Mr, Gaster next explained how the information is made 
known to the public. Forecasts are issued by the 
Meteorological Office in the Daily Weather Report, and 
also communicated to the press, &c. Hay harvest fore- 
casts are issued to certain selected authorities, who circu- 
late them as much as possible in their neighbourhood. 
Storm warnings are telegraphed to our coasts, with in- 
structions to hoist the cone point up when the gale is 
probable from northerly to easterly points, and point 
down when from southerly to westerly points. In con- 
clusion, the Jecturer drew attention to the marked im- 
provement which had occurred in these warnings in 
recen) years, and to some of the occurrences which from 
time to time caused failures. 





AMERICA AND THE BESSEMER PROCESS. 
To THE EpiToR oF ENGINEERING. 

Srr,—Mr. Weeks, the new President of the American 
Institute of Mining Engineers, successfully accomplished 
two things by his address at the recent meeting of the 
Society at Pittsburg: he has brought discredit on himself, 
which is a matter of no general importance; and he 
has brought discredit on the Society which had done him 
the honour of electing him as their President, which is a 
matter of very great importance, for the American Insti- 
tute of Mining Engineers enjoys deservedly reputa- 
tion throughout the world, which, thanks to Mr. Weeks, 
is now in a fair way to be sullied. Iam glad to see that 
most of the American technical papers passed over Mr. 
Weeks’s vamped-up version of a ive tg well-known 
story as briefly as possible, thus showing the value they 
seb upon it, and it was reserved for one or two journals in 
this —— for reasons best known to themselves, to 
reproduce the address in full, thus rendering it impossible 
to allow Mr. Weeks’s offence against good taste and 
accuracy to be forgotten er f as it otherwise would 
have been. This being so, by all means let us have this 
old story retold by as many people as possible, for the 
sake of Sir Henry Bessemer, and for the reputation of one 

t and noble American engineer who is gone, and who 
= his time filled the presidential chair Mr. Weeks now 
orns, 

—— some palliation can be found for Mr. Weeks. I 
do not know whether the City of Sartorial Edicts and 
Emasculated Bibles can claim him as a son, but it is clear 
that Mr. Weeks shares the impulsiveness characteristic 
of, and popular in, that famed metropolis. To gain 
a little brief popularity by playing to the local gallery, 
regardless of the fact that assertions made to-day will 
be refuted to-morrow; to discredit the fame of a great 
foreigner, especially if he be an Englishman; to rescue 
from its natural oblivion the name of an obscure com- 
peo and to plaster his memory with a credit of which 

e was undeserving, for the sake of tickling the vanity 
of a local audience ; these are some of the playful, but not 
necessarily malicious, methods of the “‘ Wild and Woolly 
West,” and if they are not intuitive with Mr. Weeks, he 
has caught the manner well. Englishmen being more 
sober in the habit of their thought; being apt to 
attach some weight to the words of a man who has 
somehow attained a distinguished position; who know 
that there are—Heaven be thanked—vast numbers of 
Americans who share with them these old-fashioned 
ideas ; these consider that the words add from 
a Presidential chair should be well weighed and con- 
sidered before they are uttered, and not be the mere 
frothy vapouring of one whose anxiety is to catch a 
fleeting applause for his pinchbeck patriotism. For these 





reasons Englishmen are apt to take such matters too 
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seriously, and to discuss utterances which should be passed 
by as not really calling for criticism. Mr. Weeks tells his 
version of the story of Kelly with an air of importance as 
great as if he had unearthed and deciphered a new gospel 
that had been hidden for centuries in a Thibet monastery. 
But the fact is that the true story of Kelly is as well 
‘known as that of the Cock-lane ghost or the Tichborne 
Claimant. In the forties Kelly was a maker of iron in 
Pittsburg (the meeting of the Institute was held in 
Pittsburg, you see); no doubt he was an ingenious 
man —subsequent events proved this—and tried the 
experiments which others, as probably he knew, had 
tried long before, of blowing air into, not through, 
molten cast iron with the object of making it into wrought 
iron. Like others before him, he failed, and wasted no 
more dollars on idle experiments. But when the fame of 
-Bessemer’s invention spread to America, the astute Kelly 
saw that his time had come, although he had never made 
an ounce of steel (he never approached success but once, 
when, according to his special pleader, Mr. Weeks, he mis- 
appropriated a part of Bessemer’s invention, which he had 
promptly to abandon), But he made better than steel, he 
made dollars; for when the importance of the Bessemer 

rocess was known, he bombarded the American 

atent Office with affidavits, and claims and state- 
ments, till be obtained a patent (that antedated Bes- 
semer’s first American patent) for forcing air into 
molten cast iron in direct imitation of Bessemer’s 
previously published specification. But until then the 
crude idea had not been illuminated by the genius 
of Bassemer, which made the whole thing clear. Ib 
was no longer a question of the improved manufacture 
of wrought iron; it became a Question of Steal, and 
affidavits were plentiful, as we are reminded by Mr. 
Weeks. Kelly was successful in his scheme, and was 
enabled to squeeza the new-born industry to a ver 
satisfactory extent. It is an old story often retold, 
sometimes in the law courts, but never before, I think, 
from the Presidential chair of an honourable and honoured 
Society. 

No doubt this matter will be discussed in your columns 
by those more able than I to resent this outrage on a great 
Englishman ; for my part I only wish to reproduce the 
testimony of two Americans, both of them famous, and 
the memory of one of whom, at all events, is honoured 
and reverenced equally on both sides of the Atlantic 
Hear what Alexander Lyman Holley and Zerah Colburn 
had to say on the claims of Kelly as a first iaventor : 

Writing from Troy under the date of September 27, 1866, 
Holley said ; ‘‘ The Bessemer process was first experiment- 
ally practised in this country [the United States] with a 
8-ton converter, at the iron works-of Mr. E. B. Ward at 
Wyandotte, near Detroit, under the superintendence of 
Mr. E. L. Hart, who had learned the Bessemer process 
atthe works of Messrs. Jackson in France. But al- 
though the Bessemer machinery was used at Wyandotte, 
the process was called the Kelly process. The patent 
of William Kelly, of Kentucky [controlled by Mr. Ward 
and his associates], for refining crude iron by blasts of air, 
antedates the Bessemer patent in this country... . . Mr. 
Robert Mushet’s patent for mixing a triple compound of 
iron, carbon, and manganese with air-decarbonised iron 
is valid in this country, as far as Patent Office formalities 
are concerned. Whether or not this patent, or that of 
Mr. Kelly before mentioned, is absolutely essential to 
the process, or would be sustained by the courts, are 
subjects " which experts and lawyers are divided in 
opinion. r. Bessemer’s legal claims for practical de- 
tails and machinery, and his moral claims as the introducer 
of a working process, have not been disputed by either party. 

‘* Karly in the present year [1866] the Kelly and Mushet 
patents were held by a very wealthy and respectable party 
of ironmasters, who had, however, no licensees. The 
owners of the Bessemer patents had three licensees, who 
were erecting each a pair of 5-ton converters. Litigation 
of a formidable character was imminent; but while the 
lawyers were looking forward to the probable duration of 
a patent suit, the owners were looking forward to the 
probable duration of the patents, and the business-like 
result of their observations, was a consolidation of all the 
patent interests, so that the Troy Works, the Wyandotte 
Works, and all the Bessemer works in the United States 
will henceforth be licensees under the combined patents, 
at uniform royalties, similar to those charged by Messra. 
Bessemer and Longsdon in England. It is proper to 
remark here, that to Mr. Bessemer is awarded, in this 
country, the chief credit for perfecting and introducing 
the process that bears his name here and all over the world, 
and that his assignees here have properly retained by far 
the largest share of the royalties arising under the consolt- 

ton of interests.” 

The foregoing, which appeared in the pages of Enat- 
NEERING, vol. ii., page 308, was written with the fullest 
knowledge of the Kelly interference, and the paragraphs 
are precise in maintaining for Mr. Bessemer ‘‘ his moral 
claims as the introducer of a working process ;” there is 
also an obvious indication beneath the surface of what 
Holley really thought of the Kelly pretensions, 

In the fifth volume of ENGINEERING, on page 181, is an 
article written by Zerah Colburn on the manufacture of 
cast steel ; it is a masterly piece of work, as was all the 
work to which he put his pen, and it concludes with 
Several statements prepared by the fuller light that 
two more years’ experience of the subject, when = 
asserted Bessemer’s ‘‘ moral claim,” had afforded. Zeral 
Colburn says: ‘‘In conclusion it may be remarked that, 
prior to the several inventions of Mr. Bessemer, now 
generally known as the Bessemer process: 1. Cast stee 
was never made direct from fluid cast iron by any process 
whatever. 2. Cast steel was never made in an iron vessel, 
standing alone, and supported above the floor of the build- 
ing unconnected with any furnace. 3. Cast steel was 
never kept in fusion by the heat obtained from the com- 


bustion of the carbon contained in the cast iron. 4. Nor 
was cast 8 ever made by passing oxygen gas upward 
through fluid cast iron.” 

Such is the contemporary testimony of two famous 
American engineers; plenty of other witnesses can be 
brought forward, and no doubt will be by your correspon- 
dents, but the voices of Holley and Colburn will suffice 
to condemn Mr. Weeks, and uphold the ‘‘ moral claim ” 
of Sir Henry Bessemer in perpetuity. 


Yours truly, 
London, March 14, 1896. ANGLO-AMERICAN. 





ROYAL ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EprroR oF ENGINEERING. 

S1rz,—It is amusing to see all the articles, sometimes 
very long-winded ones, that appear in your and other 
papers on what might well be called the Royal Engineer 
question. 

Yet it is a simple and straightforward one enough, and 
nothing could be more plain than what is really required. 
And to the one and only possible solution all the appa- 
rently very different schemes suggested converge more or 
less direotly. i i 

At first, no doubt, military engineers were allowed into 
civil departments because the experience they would 
get there was to be useful to them as military engineers. 

Then, it is equally true, being men of a practical turn 
of mind and preferring the more directly useful work of 
an engineer to the duties of a soldier, also finding lucra- 
tive civil employment open to them, they did go whole- 
sale into such employment, and remained there so long 
that the first object was lost, as they became, practically, 
merely civil engineers and other specialists. 

But in the meanwhile the’vast development of rail- 
ways and telegraphs and their extensive application to 
military operations had rendered a staff of specialised 
officers necessary, who also did not at all require any 
special military knowledge as the original military engi- 
neer does. 

The corps had, in fact, merely taken the development 
modern conditions required it ; it had become no longer 
merely a corps of military engineers, but what would be 
more properly described as an Army scientific corps. 

Its numbers had gradually increased, and among them 
would always be found a sufficient number who had had 
the mixed experience in soldiering and engineering re- 
quired for a military engineer, and besides these spe- 
cialists of every description. 

And if it is true that there are more of them than could 
theoretically be <—— on mobilisation, it is no Jess true 
that ina country Jike India the more men that are soldiers 
the better. 

The faults of the system, however, are— 

(1) Want of organisation ; the whole thing is hap-hazard. 
There is nothing to prevent officers being appointed to 
sappers and minera who have never had any experience 
in engineering, nor officers being appointed to military 
billets in war whose experience has been entirely civil, or 
to prevent a man who had been some such thing as a 
railway traffic manager suddenly claiming command of 
troops, or direction of military engineering operations by 
right of his seniority in a corps nominally of military 
engineers, i" 

2. That the whole corps being educated as military 
engineers, that majority who went to other employment, 
and could never be required as military engineers, 
instead of getting an education suitable for their calling, 
had had an expensive education in military technicalities, 
which would have been most valuable to almost any 
other kind of officere, wasted on them. 

3. That it was extremely expensive, as those officers, 
being all enlisted as compe | engineers, could not be 
ordered to other work, but had to be induced by high pay 
to volunteer for it, 

4, That under it the whole of the permanent staff of 
the Public Works Department was not military, as it 
should certainly be both for war and also for its peaceable 
internal working. 

Nothing can be plainer than that the Public Works 
Department should be bodily unified and militarized. No 
other country in the world would have neglected to do 
this, and thus to obtain at little or no cost a strong reserve 
of officers. 

Nor than when that is done it will be necessary to 
separate the military engineers, for the simple reason that 
there is not nearly enough military engineering work or 
engineer troops to make it possible to attempt to keep 
such a body of officers in touch with soldiering and mili- 
tary engineering, even if it were required. 

It is plain enough tha, barring shams and paper mea- 
sures, only as many men of any profession can be had as 
there is means of exercising in that profession. Con- 
a as there are but few engineer nroy = and fewer 
military engineering works, we can have but few real 
military engineers. If they are to be real, they must be 
reduced to the number actually required. The remainder 
should be educated suitably for their duties, military 
sp cialities should, of course, find no place in their curri- 
culum, but they should go more thoroughly than the 
sapper into purely engineering subjects. In military dis- 
cipline and practical soldiering they should be trained alike, 
for all should be available as soldiers in war, though the 
specialised class would have rank as reserve, or auxiliary, 
and not as regular officers. 


Those, therefore, who suggest the Royal Engineers 


1 | taking over the whole of the Public Works Department, and 


those who, on the other hand, suggest their being limited 
to military billets, suggest exactly the same thing. There 
is, as in many differences, but a difference of definition 
only, the former meaning militarily trained engineers, the 








latter military engineers when they use the term Royal 








Engineers. The former party no more imagines that the 
military authorities would permit a militarised Public 
Works Department to continue as a whole body to call 
themselves military engineers and claim combatant Army 
rank, than the latter that the reduced military engineers 
would be the only scientific corps able to get on without 
the help of porn Aor from the civil branch in war time, 


I an, Sir, yours, &c., 
March 13, 1896, Q #H, 





BURGLAR-PROOF SAFES. 
To THE EprroR or ENGINEERING. 

S1r,—I observe in your issue of February 21 that your 
correspondent Mr. Chatwood publishes a letter over my 
name. May I be permitted to ask through your columns 
that your correspondent will state to whom that letter 
was addressed, by what authority public use is made of 
private correspondence, and by what right your corre- 
spondent prints it in a public journal? There is nothin 
in that letter for which its writer is likely to be criticised, 
nor is its writer likely to abtempt to evade criticism of any- 
thing tbat he may write ; but neither he, nor probably his 
colleagues of the United States Government Commission 
there referred to, cares to be drawn into a controversy 
between competitors in business, that is likely at times 
to exceed the bounds of business convention and of ordi- 
nary courtesy. 

That Commission made its report to the United States 
Government; the report e the property of that 
Government, and its authors are nob likely to add to or 
subtract from the statements thus made. he numerous 
attempts which have been made to secure from them 
statements that may personally benefit interested makers 
of safes have been entirely without excuse, 

As for myself, I have engaged in correspondence with 
no one whom I did not regard as a business man upon 
whose honour and courtesy I could rely. I have given 
permission to no one to publish my private correspond- 
ence. Very eas yours, 

R. H. THurston, 

Sibley College, Cornell University, Ithaca, N.Y., 

March 4, 1896. 








RAILWAY SIGNALS. 
To THE EpiToR oF ENGINEEBING. 

Srr,—We notice in your last issue, page 356, a letter 
from Major J. B. Bucknill with reference to the hydraulic 
system of working points and signals described in your 
issue of the 6th inst. 

It is quite true that in 1882 Major Bucknill drew our 
attention to his patent of 1881 for working points and 
signals by hydraulic pressure, but we did not at that 
time express any opinion that the aid of hydraulic power 
was not required for such work, we were of opinion that 
the apparatus described in the patent referred to would 
not prove reliable in actual work ; there being no return 
control from the points to the lever in the signal cabin, 
simply an indication, by means of the quantity of liquid 
returned, that the work had been performed as desired. 

We would point out that apparatus for working railway 

ints and signals by hydraulic pressure was patented by 

osiah Latimer Clark in 1859, but such apparatus never 
came into use, even experimentally, in consequence of 
the defect before mentioned, that is, nob having any 
return control. 

We would point out that in the apparatus described by 

ou in your issue of the 6th inst. , oneof the most important 
it not the most important) parts of the system consists in 
the return control, by means of which it is rendered 
physically impossible for the operator to lower a signal 
until the points over which the train is to pass have been 
properly closed and locked. 

Yours faithfully, 
Saxby AND Farmer, Limited. 
C. em age Managing Director, 
Patent Railway Signal Works Canterbury-road, 
Kilburn, London, N,W., March 14, 1896, 





THE MAINTENANCE OF WEIGHING 
APPARATUS. 
To THE Epiror or ENGINEERING. 

S1r,—Of the many mechanical contrivances used in the 
daily concerns of life, none, perhaps, is of greater im- 
portance to the community at large than the scale or 
weighing machine; and no mechanical production has 
in this country, at least of recent years, undergone closer 
scrutiny, and been subjected comparatively to severer 
tests, than has the much-belaboured oe instrument, 

Much progress, so far as design and form go, and of 
improvements in details to remedy defects of construc- 
tion, has been and is constantly being made, but little, 
if any, attempt has before been made to aid or facilitate 
the maintenance of these much-worked machines; and 
since the inspection created by the Weights and Measures 
Act of 1889, under which traders are liable to prosecution 
if their instruments are found in any way defective, 
grievous difficulty is experienced, especially in country 
districts, in getting these apparatus satisfactorily main- 
tained, and at a reasonable amount of cost. So trouble- 
some is this difficulty, that to small shopkeepers, and to 
the less wealthy merchant or trader generally, it is be- 
coming in districts where regulations are rigorously 
enforced, an almost intolerable en. ; 

To accommodate the weighing df the various and ever- 
increasing commodities and materials of the times, 
weighing instruments are constructed in many forms and 
sizes, consequently they appear, and are, more or less 
complicated, and to the uninitiated mechanic the work 
of adjustment is a tedious and perplexing task. The 
daily evidences of these grievances and difficulties led me 
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to theconception of the ideas embraced in theinclosed speci- 
fication, which I respectfully submit to the scale and weigh- 
ing machine industry, and to the mechanical world gene- 
rally; the principles involved in the construction of weigh- 
ing instruments as compared with many other mechanical 
contrivances are few and simple, and the work of main- 
tenance can be considerably simplified. The essential 
points in any construction are, firstly, the ‘‘ position ” in 
the beam or body of the knife-edged centres ; secondly, 
the quality and condition of the material or materials 
used for bearings ; and thirdly, the degree of perfection of 
workmanship with regard to form and fitting of the said 
knife-edged centres and bearings. 

A device, therefore, which will simplify the production 
and the fixing of these vital parts in their allott positions, 
with increase of accuracy, and which will in addition con- 
siderably reduce the cost of maintenance, cannot but be 
regarded as an important advance in the construction of 
weighing machinery. I will be obvious that the general 
— success of the system, as set forth in the speci- 

cation, will depend upon the high degree of perfection of 
the knife-edged centres and bearings described, which 
must, therefore, be treated as a special industry, and be 
produced with most accurate completeness, to be supplied 
to the constructors of wei wr | apparatus ready for appli- 
cation. They can be classified and graduated to any 
required degree ; in like manner (by way of analogy) as 
the various forms of lenses are supplied to the optical 
instrament maker, so can the weighing-instrument maker 
be supplied with knife-edges and bearings of mathematical 
perfection in various forms and sizes, ready for applica- 
tion to any prescribed type of weighing instrument con- 
structed upon principles of gravitation in connection with 
principles of leverage. 

I am, Sir, yours faithfully, 
Henry C. WALTERS, 
Bury St. Edmunds, March 10, 1896, 








‘JENNY LIND” LOCOMOTIVES. 
To THE EpIToR oF ENGINEERING. 

Sir,—As I venture to think that I am in a position to 
answer your correspondent’s inquiries on this head, may I 
offer you the following information? The books are quite 
right in speaking of a or rather the “‘ Jenny Linds ;” there 
was but one original ‘‘ Jenny Lind,” though there were 
many more engines built like her, and they got the generic 
name of *‘ Jenny Lind” as forming a class. 

The original engine was the first of 10 locomotives 
built for the London and Brighton Railway Company by 
Messrs. E. B. Wilson and Co., of Railway Foundry, 
Leeds. She was quite a new departure at the time, both 
as to general arrangement and as to finish and ornamen- 
tation, the latter of which does not show in any of the 
published prints. The boiler was lagged with polished 
mahogany, and hooped with bright brass bands, and a 
good deal more bright work made her a very pretty 
engine, but there was not another finished like her, or that 
carried the name, “‘ Jenny Lind,” on her name-plate. But 
the typs immediately became very popular, and scores of 
them were built at the Railway Foundry for various rail- 
ways, and the class got spoken of as “ Jenny Linds,” and 
were the standard type of the Railway Foundry. 

Now perhaps I ought to add how it is that I can 
speak so definitely as above, which I do not ye as hear- 
say at all, but entirely from my own personal knowledge, 
as long before the building of the ‘‘Jenny Lind ” I had 
been premiumed pupil at the drawing office of the Rail- 
way Foundry, and at the time of the designing of this 


engine (most of the drawings of which I made) and] 7 


for some years afterwards, I was head of the draw- 
ing office, and so had a good deal to do with all that 
went on ; and if I had not already occupied quite enough 
of your space, I could give you the history of several other 
remarkable engines built at the Railway Foundry abovt 
that time, which was a period of very rapid development 
in locomotive practice. I will only mention one engine of 
strange proportions, the ‘* Lablach,” an opposite type to 
the “‘ Jenny,” but with four wheels, 7 ft., coupled, and no 
others, and vibrating levers driving outside cranks. But 
I have numbers of drawings and journal notes corroborat- 
ing the above, which your correspondent is welcome 
to see. 
I am, yours truly 
Davip Joy. 





To Tue Eprror or ENGINEERING. 
Sir,—There were many of Wilson’s ‘‘Jenny Lind” 
locomotives on the London, ry gone: and South Coast 
Railway in the “sixties,” when I was an apprentice at 
the company’s works at Brighton. 
They were a well-balanced single-driving light express 
locomotive with inside cylinders, and did excellent service 
on the main and branch lines until the traffic necessitated 
heavier engines. 

When in Russia in the ‘‘seventies” constructing loco- 
motives, the same type, but with four wheels coupled, 
became one of the standard .ocomotives for passenger 
trains in that country. Later on, when locomotive super- 
intendent of the South Russian main line to the Crimea 
and Sevastopol, I had several in my charge, and ran the 
imperial trains with two of them coupled together. Sin- 
gularly enough, their numbers, 41 and 42, were identical 
with the numbers of the locomotives I had travelled on 
so frequently years before between Brighton and Ford 
Junction for Arundel, my native town. My old chief, the 
locomotive superintendent of the London and Brighton 
Railway, the late John Chester Craven, built heavier 
locomotives of this pattern, and I found them again in 
Egypt when appointed locomotive superintendent of the 
Egyptian Government railways, four of them having 
been purchased from the makers at the time they were 
building for the London, Brighton, and South Coast 








Railway Company, on the recommendation of Mr. Craven. 
I always understood the name was given them as being a 
new type of the fast-speed locomotive first built in the 
year Jenny Lind, the famous songstress, created such a 
furore; they were a distinctly new departure in locomo- 


tive construction, 
Yours were 
A. HE, GaRwoopb. 
Newport, Mon., March 14, 1896. 





To THE EpiToR OF’ ENGINEERING. : 

Srr,—The first engine named “‘ Jenny Lind ” was built 
in 1847 from the designs of E. B. Wilson and James 
Fenton. Wilson and Co. in 1847, 1848, and 1849 sent 
round several trial engines of the same name, and some 
hundreds of the same class were built. 

On May 1, 1890, Mr. Joseph Tomlinson, in his address 
at the meeting of the Institution of Mechanical Engi- 
neers, stated that Wilson and Fenton designed them. 


Yours truly, 
March 17, 1896. A MECHANICAL ENGINEER, 





To THE EpIToR OF ENGINEERING. 

S1r,—With regard to this subject there were at least 
nine engines built by Messrs. Wilson and Co. for various 
lines with the name “‘ J: enny Lind.” The first of the class 
also named “ Jenny Lind ” for a time was tried experi- 
mentally on the Midland Railway ; which railway after- 
wards purchased and took the name-plate off and substi- 
tuted ‘No. 1.” It was designed by Messrs. E. B. Wilson 
and James Fenton, of Leeds, having single bearings for 
the driving axle. The previous Wilson engines had double 
axle-boxes, but in consequence of the driving axle fre- 
oo breaking, the firm brought out the ‘‘ Jenny Lind” 

esign with single driving-boxes inside the wheels. 

Henry GREENLY. 





To THE Epitok or ENGINEERING. : 

S1r,—In answer to your correspondent “An Engi- 

neer,” he will find in the pages of the Practical Mechanic’s 

Journal, December, 1848, and January, 1849, this engine 

aang well described and fully illustrated ; constructed 
y Messrs, E B. Wilson and Co., Leeds. 

I remain, yours faithfully, 
ALEXANDER DENHOLM. 
409, Dumbarton-road, Partick, Glasgow, March 17, 1896. 





THE STRENGTH OF CYLINDRICAL 
SHELLS. 
To THE EpirorR oF ENGINEERING. 

S1r,—Mr. Keelhoff is quite wrong in thinking that I 
am afraid of mathematics, or that I am . oe to 
statics or the integral calculus. I differ from him only 
as to the application to one particular class of structure 
of the laws of statics, which we both accept. 

Every process of mathematical reasoning is a deduction 
from some assumed basis, and whether that reasoning is 
simple or abstruse, it does nob, and cannot, prove that 
this basis is right or wrong. 

There are two ways by which the pressure that can be 
transmitted to the ends of a cylindrical shell may be esti- 
mated. According to one of these, the pressure is very 
small; according to the other, it is very great. Starting 
from either hypothesis, you may use the methods of 
arithmetic, of algebra, of the calculus, or of graphic statics, 
and the result will be precisely the same. © question 
at issue is nop what process of mathematical reasoning 
to use, but which is the right hypothesis to start from. 
n Mr. Keelhoff’s previous letter on this subject, he 
begged the question that is at issue, and by a long and 
abstruse —— of reasoning arrived at a conclusion 
which I had already deduced by a short and simple 
arithmetical calculation, a conclusion so obvious that 
every practical man would arrive at it without any calcu- 
lation. If he thinks that by any process of deductive 
reasoning he can es the truth of the hypothesis from 
which he starts, he must be strangely ignorant of the 
functions and limitations of mathematical analysis. If 
he does not think so, I fail to see any use in his argument. 

The ultimate test of truth in mechanical science is not 
mathematics, but experiment. If a calculation leads to 
conclusions which are manifestly wrong, that is, not in 
accordance with fact, we can say for certain that either 
the calculation, or else the hypothesis from which it 
started, is wrong. I have shown that Mr. Keelhoff’s 
argument, without altering a word, a symbol, or a sign, 
could be used to prove that the strength of a hollow cylin- 
drical beam depends only on the thickness of its shell 
plate, and is independent of its diameter. I have shown 
that in the experiments of mine to which he refers, if his 
hypothesis corresponded with the facts of the case, the 
shell should have been bulged at a pressure of less than 
2 lb. to the inch, whereas it stood 270 1b., and then was 
deflected in the opposite direction. 

When an argument leads to a reductio ad absurdum 
such as this, we know that either the process of reasoning 
is wrong or the premises false. My contention is that his 
whole argument is based upon a wrong assumption. 

Mr. Keelhoff says virtually that it is beyond the power 
of mathematics to estimate the pressure which can be 
transmitted to the ends of a cylindrical shell, constructed 
in such a manner as to offer no resistance to circum- 
ferential tension. What reply is needed to such a state- 
ment? He has written a long mathematical argument to 
prove that a shell can transmit no appreciable pressure 
to its ends. There is another mathematical argument 
before him to prove that a given shell plate can transmit 
a certain definite rey to its ends—an argument 
which has been verified by two crucial experiments ; and 
yet he says the analysis of the stresses in these cylinders 
is beyond the power of mathematics. The total strength 
of a cylinder is a function of two independent variables, 


Mr. Keelhoff professes to be able to investigate the pro- 
blem while both tension and end resistance are present, 
but to be unable to investigate them when separate ; this is 
absurd. What would he think of a mathematician who 
would deliberately say that he could investigate the path 
of a projectile in air, but not in vacuo ? 

Mr. Keelhoff admits that he cannot calculate the pres- 
sure which can be transmitted to the ends of a shell when 
the factor of circumferential tension is eliminated, and 

ives as an excuse that boilers are not built in that way. 
hat an excuse for a professed mathematician to make ! 
Mathematicians frequently deal with imaginary quan- 
tities; they have evolved a fourth dimension to space 
which is capable of mathematical treatment, though it can- 
not even be conceived by the ordinary mind, yet he cannot 
get beyond the limitations of practical work in the boiler- 
shop, His advice to measure deformations in future ex- 
periments at low pressures is, of course, perfectly sound, 
and ina rough manner I have always done as — 
previous experiments, but there are practical difficulties 
in the way. I know of no process of measurement that 
does not depend upon delicacy of hand or eye, or both, 
and that does not consequently involve a degree of un- 
certainty. Still I would be deeply indebted to any one 
having the necessary apparatus, and accustomed to this 
class of work, who would undertake the measurement of 
my next series of cylinders under pressure. 
I am, yours truly, 
J. C. SpENcE. 

56, Bishopsgate-street Within, E.C., March.2, 1896. 

P.S.—Since writing the above, Professor T. Hudson 
Beare has very kindly consented to test and measure the 
cylindrical shells I pro making, at the engineering 
laboratory, University College, London. 

The experiments I propose to make are as follows: A 
og ring of steel plate 10 in. in diameter by 5 in. long 

Y zy in. thick, will be fitted between two flat end plates, 
stayed together by a stay at centre, but there will be no 
connection between end plates andring. I trust to make 
the ends water-tight 5 india-rubber liner as in pre- 
vious experiments. his ring will be tyrone an 
endless ring, and will be tested up to 400 lb. 
increments of 50 lb. 

A precisely similar ring, except that the ends are held 
by rings, shrunk on, will then be tested in the same way 
up toa pressure of 800 lb. to the inch. Although this 
pressure would exceed the ultimate resistance of the ring 
as an “endless ring,” I do not anticipate that it will strain 
the ring with ends supported, to its elastic limit. The 
only fear I have in the matter is that I may not be able 
to et my liner water-tight at this very high pressure.— 


pressure in 





THE INCORPORATED ASSOCIATION OF MUNICIPAL AND 
County Encingrrs.— The Midland Counties meet- 
ing of the above society is to be held at the Institute, 
King’s Heath, near Birmingham, on Saturday, March 28. 
In the morning a paper will be read by Mr. R. Godfrey, 
A.M.I.C.E., descriptive of 14 years’ work in a Midlan 
suburb, whilst in the afternoon visits will be paid to Mr. 
Chamberlain’s residence at Highbury, to the generating 
station for the electric tram-cars at Bournbrook, and to 
the Lifford Sewage Works to view the bacillite process of 
sewage treatment. Mr. Morrison’s road scarifier will also 
be shown at work by Messrs. Aveling and Porter in the 
course of the afternoon. 


H.M.S. ‘‘Dipo.”—H.M.S. Dido, which met with a 
mishap in the endeavour to launch her on Tuesday last, 
has been built at the a Engineering and Iron Ship 
Building Company’s yard at Govan. She is one of the 
second-class — cruisers of the improved Talbot 
class, the building of which has been intrusted to private 
firms. These are a further development of the Apollo 
class, of which a number were built a few years ago, the 
London and Glasgow Company turning out three, viz., 
the Indefatigable, Intrepid, and Iphigenia. The dimen- 
sions of the Dido are: Length between perpendiculars, 
350 ft.; breadth, extreme, 54 ft.; mean load draught, 
20 ft. 6 in.; and load displacement, 5600 tons. The hull 
is built of Siemens-Martin steel, and will be sheathed for 
coppering with 34-in. of teak. The sternpost, propeller 
brackets, rudder frame, and stem are phosphor-bronze 
castings by Messrs. Stevens and Struthers, Glasgow. The 
protective deck is from 3 in. to 14 in. in thickness. The 
cylinders are protected by means of an armoured hatch 
formed of 5 in. thick Harveyised steel plates made by 
Messrs. Cammell and Co., Sheffield. The armoured con- 
ning tower is of the same material, 6 in. thick. The 
armoured tubes are of fluid-pressed steel. Bilge keels of 

covered by naval brass plates, are fitted for about 
156 ft. amidships. The steam steering gear is by Napier 
Brothers, Glasgow, and the auxiliary hand-steering gear, 
which is a new compensating gear oly Skeet at 
the Admiralty for the Dido and Isis, is by Messrs. Bow, 
McLachlan, and Co. The armament of the vessel will 
consist of five 6-in., six 4.7-in., nine 12-pounder, and seven 
3-pounder quick-firing guns, with a number of smaller 
machine guns; one torpedo tube with 3-in. steel mantle), 
discharging above water aft, and two submerged tubes on 
broadside forward, all fitted to work 18-in. torpedoes. 
The propelling machinery, which is supplied by the 
builders, consists of two sets of triple-expansion engines, 
having cylinders 33 in., 49 in., and 74 in. in diameter 
with a stroke of 39 in. Each cylinder is fitted with a 
liner, and is steam-jacketed. The high-pressure cylinder 
is fitted with a piston valve; the intermediate-pressure 
and low-pressure cylinders have double-ported slide 
valves, with relieving —_ and balance cylinders. There 
are two boiler-rooms, containing four single-ended 
boilers, each boiler having three corrugated furnaces. The 








working pressure is 155 Ib, 
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RADIAL DRILLING MACHINE. 


CONSTRUCTED BY MESSRS. JAMES ARCHDALE AND CO., ENGINEERS, BIRMINGHAM. 














Tue machine which we illustrate on this page is 
one of a type recently introduced by Messrs. James 
Archdale and Co., of the Manchester Works, Bir- 
mingham. The tool is smaller than radial machines 
are generally built, its design being based on the fact 
that it is usually less trouble to swing the arm of 
the machine than the table carrying the work. The 
column on which the arm swings is supported by box 
framing, and has a tension bolt passing through it 
from top to bottom. The arm, which is of 2 ft. 6 in. 
radius, swings freely on it when desired, but can 
be instantly clamped in any desired position. The 
motion is conveyed to the arm from the counter- 
shaft through the bevel gearing shown, the wheel 
concentric with the column being an idler. The 
spindle is 1? in. in diameter, and has a travel of 
9 in., being fitted with both hand and automatic 
feeds. It runs in a sleeve and is counterbalanced. It 
can be raised or brought down to the work rapidly, 
and is fitted with a clutch reversing gear, operated by a 
handle fixed on the saddle. The back gearing is also 
fixed on the saddle, so that the transmission of the 
full strain along the cross-shaft on the radial arm is 
avoided. The traverse of the arm along the saddle is 
effected by a screw operated by a handwheel at the 
end of the arm. The worktable has a vertical adjust- 
ment of 9 in., and can be swung out of the way, 
leaving the base clear for large work. Under these 
conditions there is a clear height of 3 ft. 6 in. between 
the baseplate and the bottom of the drill spindle. 
The maximum clear height available between the 
spindle and the table is 1 ft. ll in. The cone pulleys 
are intended to take 2} in. belting. The total weight 
of the machine is 25 cwt., and it occupies a floor space 
of 7 ft. by 8 ft. 





INDUSTRIAL NOTES. 

AN event took place in the Yarmouth County Court 
on Saturday last which may have an important bearing 
upon the trade unions of England, if the decision is 
allowed to stand without an appeal. The facts appear 
to be these: During a recent strike at Yarmouth of 
the local union of shipwrights, a number of the members 
were excluded from the union for continuing at work. 
One of the men was put forward to fight a test case, 
and Mr. Judge Wilmot gave him damages for expul- 








sion, and an injunction restoring him to membership, 
on the ground that he was not summoned to attend the 
meeting at which the expulsion was voted. It may 
be that all the facts are as stated, and that the men 
expelled had good grounds for complaint. But the 
law expressly enacts that ‘‘ nothing contained in the 
Act shall enable any court to entertain any legal 
proceeding instituted with the object of directly 
enforcing or recovering damages for breach of any 
agreement” by members against the society, or the 
society against the members. The power of the court 
to reinstate a member goes even beyond ordinary 
damages. The decision opens the door to litigation 
of the widest kind, so that the unions may have to 
fight over again for their exclusion from legal pro- 
ceedings. The immunity has been enjoyed for over 
a quarter of a century. This case, taken with the 
cases of Temperton v. Russell and Wright v. Hennessy, 
will land them in a sea of troubles, the end of which 
it is difficult to foresee. But if high-handed pro- 
ceedings are taken, which violate the principles of 
equity, the law will come in to restrain such acts. 
The very fact that the unions have enjoyed immunity 
from legal action is a reason why they should be careful 
not to go beyond the law, but even to be generous in 
its interpretation. Even a trade unionist who violates 
the rules has a right to be heard in his own defence, 
and if the Yarmouth branch of the Shipwrights denied 
this right, they must put up with the penalty. But 
the decision is a grave one. 


There has been a further substantial reduction in 
the number of unemployed in the Amalgamated Society 
of Engineers to the extent of 576 in the month, thus 
showing that the gradual improvement, which has long 
been going on, still continues. The total number of 
members now exceeds the long cherished ideal of 
80,000, for the last reported returns give the total as 
80,208. Of that total only 2543 were on donation 
benefit, 2003 on the sick list, and 2723 in receipt of 
superannuation allowance ; total on the funds 7269, 
costing 3095/. 9s., or 103d. per member, per week. 
This is the most favourable report for years, all 
things considered. The council are justly proud of 
the fact that the much longed-for 80,000 have been 
reached, and the more so by reason of the fact that 
the increase last month reached 1085 new members. 





The wages movement on the Clyde and in other 
districts of Scotland has resulted in an increase of 
wages in nearly all the non-associated 4 in that 
large district, while at Paisley, Dundee, Edinburgh, 
and Leith advances have taken place, and also at 
Johnston. In other districts there is a similar move- 
ment, and it is expected that in all the industrial 
centres of Scotland there will be a levelling up of 
wages without any resort to strikes. South of the 
Border also there is a similar movement: at Barrow 
an advance of Is. per week has been conceded ; on 
the north-east coast notices have been served of 
advances varying from 2s. to 3s. 6d. per week. At 
Dowlais there is a strike for higher wages, the 
current rates there being lower than in any other 
district of the United Kingdom. There is a determi- 
nation that the funds shall not suffer in consequence 
of the late strike, but payments have been eased 
somewhat owing to the settlement ; still there are 6s. 
to be paid in levies in the quarter besides the regular 
contributions. Preparations are now being made for 
a full delegate meeting, all the branches having been 
divided into districts for that purpoge. 


The monthly report of the Ironfounders is also 
most encouraging. For the first time over a long 
period trade has begun to be described as ‘‘very 
ood,” and in no instance is it marked ‘‘ very bad.” 
n general, the report says: ‘‘It gives us great plea- 
sure in stating that trade is what may be regarded as 
very good.” ‘I'he detailed returns bear out the descrip- 
tion. The returns summarised work out thus: Io 
115 places, employing 14,856 members, trade was 
from very good to dull; last month the same description 
applied to 110 places, employing 14,239 members. 
But the negative side shows up better still. Only in 
six places, employing 479 members, was trade slack to 
bad ; last month this applied to 11 places, with 947 
members. At the date of the report there were only 
556 on donation ; last month, 763; decrease, 207 ; on 
sick benefit, 406; last month, 397; increase,9; on 
superannuation, 754; last month, 740; increase, 14 ; 
otherwise on the trade fund, travelling, &c., 105; last 
month, 123 ; decrease,.18; on dispute benefit, 1 ; last 
month, 165. These figures show most encouraging 
signs of returning prosperity. The total on the funds 
was 1822 out of 15,335 members, the weekly cost being 
548/. 8s., or about 84d. per member. The cash balance 
is now 29,884/. 4s. 10d.; last year at same date, 
17,6087. 4s. 4d. The signs are encouraging from every 
point of view. There is also one other pleasing piece 
of intelligence: the strike at Belfast being over, the 
employers complimented the members of the society 
on the way in which the struggle was conducted by 
the men, a most pleasing incident to be noticed in a 
labour contest. For the future we are promised a 
better chart, or description by which to tell the real 
state of trade in the monthly report. It is said that 
the secretaries in some of the branches paint the state 
of trade blacker than it really is, so as to deter ‘‘ tra- 
vellers ” from calling for work. With this view the 
terms very good, good, moderate, dull, slack, bad, and 
very bad are to be understood according to a rule, the 
percentage of unemployed being taken as the basie. 
This will be an improvement, for the figures sometimes 
given in the returns did not accord with the terms 
employed in describing the state of trade in the dis- 
trict. 





The annual report of the North of England Con- 
ciliation and Arbitration Board is always interesting, 
as a record of real work done in the avoidance of 
strikes. During the past year the average price 
of iron rose by degrees from 4/. 14s. ld. per ton in 
June to 4/. 16s, 3d. per ton on December 31. At each 
of the four dates on which the ‘“‘ ascertainments ” 
took place there was an advance in prices on tliose of 
June, but with a slight check at the end of October ; 
the rise in prices was, however, insufficient to 
make any change in the rates of wages. References 
were made to the report of the delegation to the Con- 
tinent, and it was stated that both in Germany and 
Belgium the works were more modern, and often better 
equipped, than the smaller worksin this country. But 
the employers did not pay more heed to the workmen’s 
interest than they did in England. Belgian wages 
were the lowest, 25 to 30 per cent, below the rates of 
wages in Germany, and yet Belgian employers stated 
that Germany was underselling them, Both the em- 
ployers’ delegates, and those of the operatives who went 
on the mission of inquiry, were satisfied that England 
could hold its own if they worked peaceably together, 
instead of fighting each other by strikes and lockouts. 
In all respects it was agreed that the board was doing 
its work well, and that it stood higher than at any 
previous period during the 26 or 27 years that it had 
been endeavouring to promote peace and concord. 
The cost of the board for the last year was only 
1027/. 16s. 1d. It pays the secretaries liberally ; both 
employers and operatives are paid fees and expenses 
for attending the meetings, eo that there shall be no 
inequalities ; the accountants’ fees were 125/., and the 
cost of the Continental delegation was 155/. 5s. 10d. 
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Had the latter been excluded, the cost was only 
872/. 10s. 3d., or about the cost of a rather small strike 
for a single week, exclusive of losses. 





The annual meetiog of the Midland Wages Board is 
also most interesting. A few years ago there was a dis- 
position to break the Board up; now it is stronger than 
ever. The rates of wages continue to be on the basis 
of 7s. 3d. per ton, there being no change. One of the 
matters referred to the committee was the custom of 
‘* wakes” or holidays, and it was proposed to inquire 
and see whether these could not be dispensed with, 
and a week’s holiday in August substituted. There 
were only two disputes referred to the committee 
during the whole of last year. The expenditure for the 
year was 917/. 1s. 1ld., or about the same as that of 
the Northern Board, the two being conducted on like 
principles. Efforts are being made by the board to 
get the South Wales and Monmouth works into line 
with the Midlands, and some progress has been made, 
but a few firms are still outside. After 20 years’ 
experience, the chairman said they had gone on 
smoothly without any very serious dispute. Some 
reference was made to complaints of managers inter- 
fering with the men belonging to the association. 
One of the employers replied that if a manager of his 
firm did such a thing, he would discharge him. The 
operatives’ delegates expressed themselves satisfied with 
the condemnation of interference by the employers 
present. The desire of both parties appears to be 
to strengthen the Operatives’ Association and the 
Masters’ Association alike, so that harmony and good 
feeling shall prevail, especially as any disruption in the 
Midlands would seriously injure the iron and steel 
industries. Before the meeting closed it was resolved 
that a week’s holiday in August should be substituted 
for the wakes, which resolution will come into force 
during the ensuing summer. The board has lost by 
death one of its former members, Mr. Capper, the 
operatives’ secretary and agent, one who, at a time 
when the men were agitating for the abolition of the 
board, stood firmly by it, and even threatened to 
throw up his official position rather than take a part 
in destroying the wages board. The continued suc- 
cess of these two boards is a convincing proof of the 
value of conciliation in labour questions, 





It is gratifying to be able to record that new work 
continues to come forward freely in most of the lead- 
ing branches of the engineering industries through- 
out Lancashire, and, what is more, quick delivery 
is becoming more important than price. This is, 
perhaps, the best indication of increasing prosperity, 
inasmuch as anxiety for speedy delivery is a sure 
sign of growing activity in other branches of trade. 
All the principal machine tool makers are very busy 
with orders, and prompt execution of orders is an 
important element in the transaction. All the other 
departments continue in the same path of improve- 
ment, with steadily increasing activity amongst 
stationary engine builders, locomotive _ builders, 
machinists, boilermakers, &c., the outlook being good 
all round, for in most instances there is already suffi- 
cient work in hand to last for some time to come. In 
the 25 branches of the Engineers’ Society in the 
Manchester and Salford district only one describes 
trade as bad. In Oldham several fitters are idle, 
and a very few turners, but only three mill- 
wrights, and not a single member of the other four 
branches. 
there is not a single unemployed member reported. 
In the Bolton district only 20 out of 1754 are reported 
out of work, and at Blackburn only eight out of 602. 
The returns are favourable all through, and there seem 
not to be any serious labour troubles pending. In the 
iron trade there has been a slackening off, but that is 
mainly due to heavy buying recently, so that the re- 
quirements are for the present covered. In the finished 
branches the prices are unchanged, but only moderate 
orders are being booked. In the steel trades there is 
increasing activity, and prices are hardening some- 
what. Altogether the outlook may be said to be good. 

In the Wolverhampton district business transactions 
have been rather more limited in character, but in- 
quiries are very numerous both for raw and manufac- 
tured material. Bars, eheets, hoops, and bridge and 
girder iron are much wanted for abroad, but the export 
agents offer below the market ates, and therefore the 
offers are not entertained. Manufacturers are well 
supplied with orders and uncompleted contracts, and 
are looking forward to a considerable accession of new 
orders when the Admiralty contracts are delivered, so 
that there is no disposition to lower the rates ; indeed, 
there seems to be a strong determination to maintain 
recent quotations firmly. Bar iron is tolerably firm— 
marked bars with a tendency upwards ; unmarked bars 
firm at recent rates; common bars very firm, some 
heavy lots having been sold at recent quotations. The 
home demand for bars, sheets, rods, hoops, and poles 
has been well sustained. Some leading export houses 
have secured large orders for galvanised sheets and 
other iron for shipment to South America and to the | 


At Wigan, Widnes, and some other towns | 


british colonies, Offers for black sheets have been 
refused, makers wanting more money. Steel is in very 
brisk demand, and there is little or no competition by 
other districts, so that the additional orders are 
strengthening prices. Whether prices generally satisfy 
makers and merchants is another matter, but com- 
plaints are more rare than they were all through last 
year. 





In the Birmingham district business has been a 
little quieter, but manufacturers are busy with old 
orders which are uncompleted. The quietude is not 
unusual towards the end of the quarter. But the 
falling off is chiefly in one department, namely, 
sheets. Bedstead angles are not much in request. 
Constructional engineers and wagon builders are busy. 
There is a brisk demand for bolt and rivet iron, and 
there is an actively growing demand for steel. Iron- 
founders are fairly busy, but there were 10 men idle 
out of 190 members of the union. Fitters are still 
more busy, as only 17 were idle out of 1138 members ; 
in fact, ‘‘ good ” is the term in which trade is described 
in five branches out of six, and in the other it is said 
to be moderate. In that branch nine cut of 195 mem- 
bers were idle. Most of the specially local branches 
of trade are active, some are busy, while the outlook is 
tolerably good for all sections. 

The reports of trade in the engineering branches of 
Australia, as given in the March report of the Amal- 
gamated Society, are not very encouraging. They 
show no improvement. There were 173 members on 
donation, which is a large number for the Australian 
colonies. The minimum wage in some of the branches 
is 103. per day. In the American and Canadian 
branches the reports are not encouraging, for there 
was an increase in the total out of work. It appears 
that employers in America discharge men for taking 
an active part in the union, so that freedom is not 
more fully enjoyed in the States than in England. If 
trade were only to revive in the United States, and in 
Canada and Australia, we should have a season of 
great activity and prosperity in England, but these 
great markets are not so fully at our service as they 
have been in bygone days. 





Preparations are being carried on for the May-Day 
demonstration, and the London Trades Council is 
inquiring whether the trades prefer May 1 or the first 
Sunday in May. The Council is also taking active 
steps with respect to the expenses. It appears that 
the Legal Eight Hours League is still behind in its 
payments to the extent of 14/. for last year’s demon- 
stration, and it is proposed that all societies not 
contributing shall be excluded from participation in 
the procession to the park. The Council paid its 
moiety of the expenses, but the League failed to pay 
its quota. The Trades Council has agreed to help 
the Belfast workers in their efforts to apply the pro- 
visions of the Factory Acts to all the Belfast trades. 





The recent action of the London and India Docks 
Joint Committee is producing agitation and friction at 
the docks, and it is thought that a strike may be im- 
pending. A large delegate meeting of the representa- 
tives of all the East End unions has been called to 
consider what steps shall be taken in the matter, with 
the view of opposing the scheme of the committee. It 
appears that the wharfingers, lightermen, and barge- 
builders are as opposed to the new scheme as their 
employés. The reductions in the earnings of the 
gangs at the tea warehouses have amounted to as much 
as 3s. 3d. per man in the week in some instances, s0 
that the men are swarming back to the Dockers’ 
Union. 

The London County Council employés are asking 
for a rise in wages for gardeners and park constables 
—the minimum to be 27s. per week, with le. per 
week rise up to 303. per week. They ask also for an 
increase in the wages of flushers in the drainage 
department, alleging that some of the vestries pay 
— - 6s. per week more than the London County 

ouncil. 





A great meeting was held last week in the Grand 
Assembly Hall, Mile End, to protest against the pro- 
posed restriction of alien immigration. Three of the 
labour members of the London County Council were 
present, and spoke in favour of the resolution con- 
demnatory of the proposed legislation. This is very 
strange. The cry against alien immigration came from 
the unions at the East End ; they carried the resolu- 
tion in the Trades Congress, and now they protest 
against a measure inaugurated by themselves, 


The great strike of 30,000 miners in Silesia has 
caused some commotion, but it has not led to any 
serious outrages or violence as on former occasions. 
The English miners are appealing for funds to help 
their con/réres in Silesia, Mr. Pickard, M.P., acting as 








secretary, and Mr. Burt, M.P., as treasurer. The 
appeal is sent to all the great miners’ unions. 


THE PHYSICAL SOCIETY. 


At the ordinary meeting of the Physical Society held 
on March 13, Professor Carey Foster, Vice-President, in 
the chair, Mr. J. H. Reeves read a paper on ‘* An Ad- 
dition to the Wheatstone's Bridge for the Determination 
of Low Resistances.” 

The piece of apparatus described can be used for 
measuring the resistance of metre lengths of wires of low 
resistance, the only additional apparatus required being a 
sensitive galvanometer, a Post-Office form of resistance 
box, and a metre bridge. It differs from the ordinary 
Kelvin bridge in that instead of balancing by varying the 
length of the standard wire between the two contacts, 
the distance between these contacts is maintained con- 
stant, as is aleo the length of the wire which is being 
measured, and balance is obtained by altering other re- 
sistances in the network. The author has made a number 
of tests which show that, by his arrangement, the resist- 
ance of metre lengths of copper wires between the limits 
of No. 22 S.W.G. and a stranded cable of 7 No. 16’s can 
be determined with an accuracy of 0.1 per cent. 

Mr. Reeves also read a note on the exact value of 
Matthiessen’s standard. 

Professor A. Gray (communicated) said that the author 
had in his arrangement combined the fixed standard 
employed in Matthiessen and Hocking’s modification of 
the ordinary bridge with the greater celerity of working 
arising from the smaller number of operations to be per- 
formed when the Kelvin bridge is used. Professor Gray 
thinks that he, and probably others, have used a method 
similar to that of Mr. Reeves, but that the paper is of great 
utility, since it shows how time may be saved and exist- 
ing apparatus utilised. 

Professor Ayrton said that the advantage of the method 
described lay in the fact that it was independent of the 
resistances at the contacts. In Carey Foster’s method, 
however, the coils had to be interchanged, and inaccuracy 
might be introduced owing to the varying resistance of 
the mercury contacts. Unless the mercury cups and the 
copper plates at the bottom were cleaned every day, and 
the contacts reamalgamated, the resistance of the mer- 
cury cups was very variable. With regard to the ques- 
tion of Matthiessen’s standard, it is to be remembered 
that the specific conductivity of copper has been steadily 
increasing. This increase was particularly noticeable in 
the copper prepared by the Elmore pzocess, where, during 
the deposition of the metal, an agate burnisher is kept 
continually passing over the surface. Fitzpatrick had 
explained the rise in conductivity of copper by supposing 
that the density of the copper now supplied was greater 
than that of the copper used by Matthiessen, and this 
explanation seemed quite satisfactory. Mr. Reeves’s 
experiments, however, have conclusively shown that this 
is not the true explanation. It was now possible to 
obiain copper in large quantity having a conductivity of 
103 on Matthiessen’s scale. 

The Chairman (Professor Carey Foster) explained how, 
when using his method, the accuracy of the result depends 
not on the elimination of the small resistances at the 
mercury cups, but on the constancy of these resistances. 
Matthiessen and Dr. Russell found that the specific 
gravity of copper was apt to be low on account of the 
presence of dissolved oxide, and they were the first to 
pass hydrogen gas through the molten metal to remove 
this oxide. 

Mr. Appleyard gave asimple diagrammatic sketch of the 
author’s arrangement, and also pointed out that better 
results would probably be obtained with a galvanometer 
of 1 or 2 ohms resistance. 

Mr. Campbell said that it ought to be definitely settled 
whether Matthiessen’s standard was the conductivity per 
unit volume or per unit mass. Since copper was always 
bought by weight, he, as a practical man, strongly advo- 
cated the adoption of the mass conductivity ; further, in 
this case the measurement of the specific gravity would 
be avoided. ( 

Mr. Reeves having replied, a communication by Herr 
Puluj on cathode rays was read by the Secretary. 

Herr Puluj exhibited some Réntgen photographs 
taken by means of a form of Crookes tube, which he had 
described in a memoir published in 1859. With this tube 
he has succeeded in obtaining impressions with exposures 
of only two seconds. Herr Puluj considers that the par- 
ticles of matter torn from the cathode, which convey 
negative electrostatic charges, by impact on the glass 
os or on screens equalise their electric charges, and in 
this process call forth not merely a disturbance of the 
material molecules, but also of their ether envelopes. 
Each portion of the glass or screen bombarded by the 
cathode stream becomes the starting point of ether waves, 
which, according to their oscillation period and oscillation 
character, are either visible rays (phosphorescence) or 
invisible Rintgen rays. The oscillations of the invisible 
rays may take place in the longitudinal direction, but no 
convincing argument has, up to now, been brought for- 
ward to support this view. he 

The Secretary also read a note on permeability to 
Réntgen rays by Messrs. Ackroyd and Knowles. 

The authors have exposed a plate on which a number of 
nieces of metal, anides, and sulphates were placed, to the 
Rontgen rays, in order to see whether the permeability 
of bodies to these rays depends on the atomic or mole- 
cular weight of the body. In each case it was found that 
the opacity increased with the molecular weight. 

Mr. Blakesley said that he considered the Réntgen 
rays to be the propagation of electrostatic strain through 
space. With reference to the non-refrangibility of these 
rays, he had observed in one of the photographs exhibited 
by Mr. Swinton a dark line at the edge of the shadow of 
a wooden pencil which might have been due to the refrac- 
tion of the rays by the wood. Mr. Blakesley has, how- 








ever, found that this line is due to the varnish on the 
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pencil. Some Réatgen photographs of quartz and ebonite 
rods not only did not exhibit these dark lines, but there 
was a very slight indication of a bright line just on the edge 
of the shadow, which would indicate that the refraction 
of these rays was less in the rods than in the surrounding 
medium, 

Mr, Edser exhibited some photographs taken with Mr. 
Jackson’s form of tube in which a concave cathode is em- 
ployed. Mc. Edser said that the whole of the tube on 
the cathode side of the anode plate phosphoresced, so that 
the Réatgen rays seem to partake of the character of dif- 
fused light. 

Professor Ayrton said Mr. Jackson had found that the 
cathode rays form a parallel beam, and do no} first coms 
to a focus and then again spread out. 

The Chairman said that some observations made by Mr, 
Porter agreed with those of Mr. Edser. ’ 

Mr. Bvakesley described the tube used by Puluj, in 
which a mica screen coated with green calcium sulphide 
is placed between the cathode and the anode. 

Mr. Gardner said that there seemed to be some con- 
fusion, for when a concave cathode is employed, the cathode 
rays are brought to a focus and then again diverge. The 
phosphorescence on the inside of the glass had been shown 
by L:onard to be due to electricity travelling round the 
inside surface of the glass. 

Mr. Pidgeon asked if any one had tried the effect of 
mounting the photographic film on a metal plate. 

The Chairman said that Captain Abney had found that 
if the film was mounted on a ferrotype plate no action 
took place, 

Professor Perry said that he, for one, was of opinion 
that thea Réoatgen rays were undulatory. Professor 
Larmor had given an explanation which seems to agree 
with the observed facts. This explanation supposes that 
the intermolecular spaces respond to vibrations of a certain 
frequency. The reason no refraction or diffraction effects 
had been observed was probably because of the extreme 
smallness of the wave length of the undulation. 

After some further remarks by some of the members, 
the Society adjourned till March 27, 





THE TUNNEL UNDER THE THAMES AT 
BLACKWALL.* 
By Mr. ALEXANDER R. Binnig, M. Ins}. C.E. 
(Concluded from page 360.) 

Compressed Air,—We all know that air at the sea level 
presses with a force of from 14? Ib. to 15 lb. per square 
inch, and can support a column of mercury of from 30 in. 
to 31 in. ia height. We know that it has bulk, for if we 
invert a tumbler in a basin of water there will still bs a 
space filled with air into which the water cannot enter. 
If we try the experiment, we shall find that this air space 
will be larger or smaller, depending on the depth to which 
we immerse the tumbler, consequently we see that air is 
an elastic body. ‘ 

By properly constructed air-compressiog pumps, we 
can force air down into a diving be)! until all the water 
is expelled from it and the surplus escapes through the 
open bottom of the bel]. If we then measure the amount 
of compression of the confined air, we shall find it equiva- 
lent to the weight of a column of water equal to the area 
of the open bottom of the bell and as high as the depth of 
the water. 

It having been decided to use compressed air to keep 
oud the water from the tunnel during its construction, the 
question arose what, having regard to the health of 
workers, was the greatest safe pressure to be adopted, as 
on this clearly depended the greatest depth to which the 
bottom of the tunnel and shafts could be carried. Ia 
going into the matter it was evident that it would not bs 
@ case Of one or two men occasionally going down to per- 
form some temp rary work, but that gangs of from 60 to 
80 men would have to be kept at work night and day for 
many monthe, consequently a safe maximum had to be 
arrived at. 

In places in America men had worked under a pressure 
of 48 1b. per square inch above the atmospheric pressure, 
that is, 63 lb, absolute, at Stockwell on the City and South 
London Railway it was about 15 1b., and after many in- 
quiries 35 lb. per square inch or 50 lb. absolute was de- 
termined upon. : 

I have stated it in this way because, in addition to what- 
ever artificial pressure we may apply, ib must ba borne in 
mind that we always have the initial pressure of the 
atmosphere to work under, which is about 15 lb. per 
square inch. In what follows, however, I shall speak only 
of the artificial pressure, leaving it to be understood that 
we always have the natural pressure in addition. If the 
extreme safe pressure be fixed to 35 lb. per square inch, it 
follows that the bottom of the tunnel must not go much 
lower than 80 ft. below high-water mark. 

This being settled, the next point to be decided was 
how large could we make a circular tunnel, so that it did 
not project upwards throvgh the gravel into the river. 
In other words, what was the safe minimum amount of 
cover that could be allowed over the top of the tunnel 
and between it and tha river bed. This, after much con- 
sideration, was provisionally fixed at 8 ft., but in con- 
struction, as will be seen on the section, the least depth 
was somewhat less t It was due to these considerations, 
coupled with the widths of the busy streets above spoken 
of, and the size of the largest vehicles, such as furniture 
vans, &c , that the outside diameter was fixed at 27 ft. _ 

Having now described the work and some of the main 
conditions under which it has to be constructed, you will 
have noticed that to keep out the water, compressed air is 
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employed, and that to drive the shield forward hydraulic 
pressure is used, the machinery for which requires a few 
words of description. 

For the purpose of air compression six steam engines 
and air pumps are provided, and these are situate on the 
south bank of the river near shafts Nos. 3and 4. They 
have a united capacity of 1500 horse-power, but only 
about 1000 to 1200 horse-power are used continuously, as 
one engine has to be kept idle in case of accident or 
breakdown. When working at 1000 to 1200 horse-power, 
these engines and pumps force into the tunnel about 
— cubic feet of air per minute, or 17 tons weight per 

our. 

_ The air from these various engines is firs) conducted 
into a wrought-iron reservoir 28 tb. in length and 7 fb. in 
diameter, formed like a steam boiler. The first effect of 
compression, it is needless to say, is to raise the tempera- 
ture of the air very much—in fact, to about 90 deg. or 
100 deg. Fahr., consequently before it can be conducted 
into the tunnel it has to be cooled by passing it through a 
series of smaller tubes surrounded with cold water like the 
surface condenser of a steam engine. From these coolers 
it is led in pipes down shaft No. 4, and along the tunnel 
through the air-tight bulkhead, presently to be dealt with, 
to the working face. 

In describing the shield I mentioned that ib weighs 
about 250 tons, and that it has to be thrust forward as 
the excavation is completed, and each ring of plates, 
2 ft. 6 in. in width, erected by the 28 hydraulic rams 
— abut or press upon the last completed ring of the 
tunnel. 

To produce the necessary total pressure of about 2800 
to 3000 tons, an hydraulic pressure up to 2? tons per 
square inch has to be maintained. This is developed by 
two hydraulic engines of 70 horse-power, and is trans- 
mitted in hydraulic pipes down shaft No. 4 along the 
—" and through the air-tight bulkhead to the working 

aca, 

I have previously spoken of a certain structure which I 
have called the air-tight bulkhead. This I must now 
describe, 

It is clear that if we are to use the compressed air in 
the tunnel to press against the working face and keep out 
the water, it must in some way be confined, or it would 
rush ous backwards and escape up the shafb. To confine 
the air in the tunnel, temporary air-tight walls or parti- 
tions called bulkheads are built across it. 

As these have to bear an outward thrust or bursting 
pressure of about 1000 tons, they are formed of massive 
walls 12 ft. in thickness, built of brickwork in Portland 
cement. It is, however, obvious that they must not be 
solid, but must have means of access formed to allow of 
entrance and exit both for men and materiale. To permit 
of this access, air locks have to ba formed through the 
bulkhead. These are for a similar purpose and act in a 
like manner to the locks on a canal, the difference being 
that in one case we have to overcome a difference of 
water level, aud in the other a difference of pressure 
between that of the ordinary atmosphere outside (15 lb. 
per square inch) and the working pressure produced by 
the air-compressing engines inside the bulkhead, be it 
20 lb., 25 1b., or 30 lb. per square inch. 

The air locks consist of wrought-iron cylinders 15 ft. in 
length and 6 ft. in diameter securely built into the brick- 
work of the bulkhead. There are two of these air locks 
at the level of the road near the bottom, each provided 
with two doors 5 ft. by 4 ft. fixed at either end of the 
lock and opening inwards towards the pressure inside, 

There is another but smaller air lock placed near the 
top of the tunnel to permit of escape in case of accident. 

Supposing you wish to enter, the outer door is open, but 
the inner one closed and pressed against by a force of, 
say, 30 tons. It is clear that you cannot open this door 
until you have equalised the pressure on both sides of it. 
To do this you enter the lock and close the outer door to 
prevent the escape of air, after which the tap or cock is 
opened, which permits the compressed air from inside to 
rush into the lock until the pressure within it is equal to 
that on the inner side of the bulkhead. As soon as this 
equality is established the inner door can be opened and 
you step into the working pressure. 

Visit to the Tunnel.—In attempting to describe the 
work of construction I do not think I can do better than 
in imagination to conduct you over the work during a 
visit of inspection. 

It is first necessary for ladies and gentlemen alike to put 
on waterproof boots, woollen overalls and caps, so as to keep 
dry and clean ; these are in readiness for the purpose at 
ths tunnel. Descending by the steps at the end of the 
open approach on the south side of the river, we pass for 
over 300 yards through the finished cut-and-cover por- 
tion of the work, and have an opportunity of noticing 
what will be the general size and oan gr of the in- 
terior of the tunnel, and that, although it is all below 
high-water mark, and its lower end beneath the level of 
the bed of the river, yet itis quite dry and dusty under 
foot. 

On reaching the bottom of shaft No. 4, the large steam 
pumps for lifting out the water during construction will 
be noticed, for it must be remembered that although the 
work when finished will be quite dry and water-tight, yet 
during construction even with the use of compressed air 
a large volume of water enters the work and has to be got 
rid of. This mainly arises from the fact that the dif- 
ference in hydrostatic external preesure due to the 27 fb. 
in height of the shield amounts to about 9 lb. per square 
inch. So that if the full air pressure due to the external 
hydrostatic pressure ab the bottom of the shield and 
working face were always kept up, much of ib would 
escape in too large volumes from the top of the excavation 
and through any porous soil. 

In fact, to prevent this too rapid escape of air throu 
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shield, where the covering was least in thickness above 
it, clay, as shown on the section, was deposited in the 
bed of the river fora width of 150 ft., and from 10 ft. to 
15 ft. in depth immediately over the part of the tunnel 
uader construction. ; 

While the tunnel was being formed beneath the river 
there was always a very large eecape of air, which boiled 
up through the water and aleo came up in some places 
inland at a distance of 800 ft. from the working face. 

Notwithstanding all the precautions taken, the air pres- 
sure On two occasions blew up the bottom of the river, 
and once the surface water rose to a height of 25 ft. over 
a diameter of 50 ft. 

Avy water, therefore, which enters the tunnel between 
the working face and the air-tight bulkhead is forced 
out through pipes which extend from the working face 
through the air-tight bulkhead to the bottom of shaft 
No. 4, the superior air pressure within the working part 
of the tunnel being used for the purpose, and from the 
bottom of shaft No. 4 it is raised by steam pumps to the 
surface. 

Passing from the bottom of shaft No. 4down the incline 
to shaft No. 3, the visitor may observe the cast-iron 1ings 
of which the tunnel is built up quite uncovered, as the 
inner lining of concrete has not yet been inserted. 

It will be noticed that the work is lighted by means 
of incandescent electric lamps, which give sufficient light 
to see that, as fixed, the plates are quite water-tight, and 
but for appearance’ sake require no internal lining. 

After passing the bottom of shaft No. 3, which is domed 
over, we enter on the portion of the tunnel below the 
river, and most probably soon after hear a joud rumbling, 
roaring noise. This is caused by the escape of the com- 
pressed air from one of the air locks as some men or 
materials are being locked out. Arriving at the air-tight 
bulkhead, we enter the lock, close tke outer dcor, and turn 
on the —- air, which enters from the working 
space beyond the bulkhead. 

The effect of so doing is at once apparent, for the noise 
of the ee air is as loud as that of the steam escap- 
ing from some large steam boiler, and quite drowns the 
voice and renders hearing impossible. At the same time 
every one feels a more or less acute pain in the ears, caused 
by the increased pressure of the air on the outer surface 
of the drum of the ear ; this can in most cases be removed 
by equalising the pressure through the Eustachian tubes 
which communicate with the middle ear ; this is effected 
by swallowing ard blowing into the nose when it is 
pinched with the fingers, but if the pain becomes and con- 
tinues very acute, the person suffering should at once 
leave the air lock, 

As the air in the lock becomes more compressed the 
temperature rises rapidly ; this is due to the compression, 
and only lasts while in the lock, for as soon as equalisation 
is established, and the inner door is opened and you step 
into the working space, you find the temperature falls to 
about 60 deg. to 65 deg. Fahr. 

T am often usked what it feels like in compressed air ; 
this I think must in all cases be a personal matter. But 
summing up the resulb of my many weekly visits to the 
tunnel during the past two years, I should say that I feel 
no difference from that when under the ordinary atmo- 
spheric pressure. There is a very slight feeling of ex- 
hilaration if the preseure is over 20 lb. per square inch, 
probably caused by the larger amount of oxygen absorbed 
by the lungs, every one appears to speak with a nasal 
intonation, you cannot whistle, and the skin acts more 
freely than at the same temperature under normal con- 
ditions. 

I should here note that no one becomes il] from the 
effects of compressed air while under its pressure ; the 
baneful effects, if experienced at all, usually show 
themselves on coming out of it. But I have arrived at 
the conclusion that among otherwise healthy persons, 
some can and some cannot withstand air pressure, and 
I have had the pleasure of conducting many persons 
over the works, from little girls of 13 up to gentlemen 
of over 70 years of age, who have not felt the least ill 
effects from compressed air. 

Passing on to the shield and the working face we see 
the two main operations in progress—(1) excavating, and 
(2) erecting the cast-iron rings of the tunnel. 

Excavation.—As to the excavation, the mode of con- 
ducting it will depend on the kind of ground being pushed 
through. If it be hard or stiff enough to stand with a 
vertical face when pressed against by the various parti- 
tions of the shield, the men simply dig or pick it away in 
front for a few inches or a foot or two, passing the exca- 
vated material out to the stage behind the shield, from 
which it is tipped into wagons and removed. 

After a sufficient amount has been cleared and loosened 
in front of the shield, the latter is by the hydraulic jacks 
pressed forward, it may be a few inches or perhaps 2 fb. 
6 in., the distance depending on the nature of the ground. 
Each ring displaces 54 cubic yards, and progress has 
varied from 1 ft. up to 10 ft. a day. 

If, however, the material be gravel, the progress is very 
slow, a8 this material will not remain vertical when dug 
into, but runs down as fast as it is excavated. 

Besides which, so rapid is the escape of air, that if pre- 
cautions were not taken it would pass out in dangerous 
quantities. To obviate this, and to support the face, the 
front of each pocket or working face is closed with three 
wrought-iron shutters pressed forward by powerful screws, 
and all the joints luted with clay. 

In these circumstances the excavation is made either 
by raking out the gravel through holes in the shutters, or 
by drawing them back one at a time, digging out a small 
portion, and then screwing up the shutter again. 

When all the shutters have been screwed forward, the 
shield is pressed, and as the screws are so arranged as to 
allow of their slipping through the nuts attached to the 
shield, the result is that it moves forward past the shutters, 
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which remain in the positions into which they have 
been screwed. It need not be said that this is slow and 
tedious work, requiring great skill and patience. 

Erecting the Rings.—After the shield has been pressed 
forward so as to leave a clear space in the tail of 2 ft. 6in., 
the erectors are brought into work, and, as before de- 
scribed, the various segments and the key-piece erected. 

It will be noticed that as the tail of the shield overlaps 
the last finished ring of plates, it leaves an annular 
vacuity, 4 in. in width, bebween the back of the plates and 
the natural ground. This space is made solid by the 
injection of grout under pneumatic pressure by means of 
the contrivance patented by Mr. Greathead. 

This consists of a closed horizontal cylinder in which 
lime or cement can be mixed to the consistency of thick 
cream by a horizontal spindle with arms which pass 
through it. The upper side is furnished with a pipe 
through which air pressure can be applied to the surface 
of the grout, and from the lower side the grout is con- 
veyed in another pipe to the holes in the plates, through 
which it is forced by the air pressure. 

To provide against accidents, two precautions are adopted 
in case of an inrush of water ; one is an elevated temporary 
wooden gangway or path extending from the shield to the 
upper escape air-lock in the air-tight bulkhead ; the other 
is a fixed curtain of wrought iron, which descends to the 
semi-diameter of the tunnel, so that in case of an irruption 
of water it would not fill the entire tunnel, but a certain 
portion of compressed air would be trapped between the 
curtain and the air lock and so form a kind of elongated 
diving bell. 

Having now viewed all that is to be seen in compressed 
air, we return to the air lock for the purpose of passing 
out. 

This is in some respects different from passing in, and 
is an operation requiring some little time and caution, as 
the removal of the artificial air pressure and the return to 
normal conditions is more than equivalent to an ascent 
beyond the tops of the highest mountains on the earth, as 
the artificial pressure may be 30 lb. per square inch, all of 
ag has to be removed before we return to the normal 
15 |b, 

As to sensation, no difficulty about the treatment of 
the ears is experienced, as the compressed air in the 
middle ear gradually and naturally discharges itself with 
a@ not unpleasant crackling sound. Owing, however, to 
the expansion of the air in the lock, the temperature falls 
rapidly, so much so that the invisible aqueous vapour 
contained in the air is deposited as a thick damp fog, and 
a chill is experienced ; beyond this there is nothing par- 
ticular to notice. 

From the tunnel we ascend the shaft No. 4, and in 
the cabin at the top take a cup of hot coffee, which slight 
stimulant is sufficient to restore the system to its usual 
condition. 

| am frequently asked if we have found any objects of 
interest or antiquity in our various excavations. 

But as most of our work has been through the tertiary 
beds of the London clay and Woolwich series, nothing 
but the fossils peculiar to these formations have been met 
with. Oa the table will be found specimens of the base 
bed of the London clay, and of the conglomerate bed 
which lies just below it. 
bosen met with on other works, as at Abbey Mills and the 
Backton Gas Works. There is also a specimen of the 
shelly clay of the Woolwich series, 

In the superficial gravel, part of an elephant’s tusk was 
found on the south shore of the river ; a similar tusk was 
also found on another work in the gravel bads near Abbey 
Mills at Stratford. Oa the north side of the river, at 
Blackwall Cross, about 8 ft. below the street level, a 
human skeleton was found, and as a stake was also found 
which appeared to have been driven through the body at 
the time of burial, in all probability the remains were 
those of some poor suicide who had been interred with all 
the supersbitious rites of our ancestors. 

Bayond the above I do not think anything of interest 
has been discovered. 

Experience of Compressed Air.—In some previous works 
carried out under compressed air, much illness and some 
deaths had occurred. The illness of the more frequent, 
though nob serious, consequence is violent and acute pains 
of a neuralgic kind generally in the limbs, and which is 
experienced at the time of, or shortly after, coming oubd of 
compressed air. 

The more serious, and in some instances fatal, cases took 
the form of vertigo and paralysis, usually of the lege. 
Consequently, at an early period, the London County 
Council adopted every precaution. They obtained Parlia- 
mentary gg: to compensate persons permanently or 
temporarily injured, and they appointed a resident 
medical officer, Dr. Snell, whose duty it was not only to 
attend to cases of illness, but to see that none but health 
men were allowed on the work, and to keep a catch 
on all the men employed in compressed air, besides 
which he was instructed to ::ote from a medical point 
of view and make a study of all the conditions of the 
problem. 

We have now been at work under compressed air for 
about two years ; we have had no deaths, and only one case 
of permanent injury (a case of Menier’s disease, due to 
rupture of the semicircular canal of the inner ear). 

Tt had often been noticed on previous works, that illness 
was most poe y when the work progressed most 
slowly, and that it decreased as the progress became 
more rapid. We now believe from our experience at 
Blackwall that this was due to the larger amount of air 
pumped down during rapid work. Without for a moment 
wishing in any way to forestall Dr. Snell, who will no 
doubt make public the result of his observations at the 
proper time, we believe that up to a pressure of from 
30 lb. to 35 1b. per square inch healthy men can work 


with almost an entire absence of illness if a sufficient 
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amount of compressed air, say 8000 to 9000 cubic feet per 
hour, be supplied to each man. ; 

Conclusion.—In drawing this discourse to a conclusion 
I feel that I have but very imperfectly performed the duty 
which I have undertaken. 

We have now completed all the work on the south side, 
the river has been passed, and we are working up the 
incline near shaft No. 1, and if all goes well we hope to 
complete the whole by about March next year. 

In contemplating the work at Blackwall it is interest- 
ing to compare the progress in engineering work during 
the past 50 years. 

Brunel’s tunnel was of about the same length as the 
portion under the river at Blackwall, and it took about 
nine years, with many long pauses, to complete; the 
portion of the Blackwall Tunnel under the river between 
shafts 2 and 3 was tunnelled in about 13 months. The 
cost of Brunel’s tunnel was at the rate of about 1300/. per 
yard, while that at Blackwall averages 550/. per yard. 

This is most gratifying after the gloomy forebodings by 
which we were met before we commenced the work. It 
was at that time predicted, and I was personally warned 
by members of my own profession, that if we succeeded at 
all, it would only be by chance, and at the cost of much 
suffering and death. 

The success that has attended us is due to all who have 
been engaged upon the work, and particularly to the skill 
and untiring energy of three gentlemen, the two resident 
engineers, Messrs. Hay and Fitzmaurice, and to Mr. 
Moir, who acts as engineer for, and representative of, the 
contractors, Messrs. Pearson and Son. 

But in claiming for ourselves at the present time credit 
for the success that has attended our efforts, we must not 
forget the honour due to those who have preceded us. 
No one can, in a largeand complicated modern work such 
as I have been describing, claim for himself the exclusive 
credit for the whole or any important part of it. 

We have been using a shield under compressed air 
pushed forward by hydraulic power, and at once the 
names of Bramah, Brunel, and Dundonald remind us 
that we are largely indebted to them. Much has been 
said and written about the shield we have used, and some 
names have been associated with its design. I wish ip 
clearly to be understood that no one has any right to do 
80, as it is a combination of all the good points in many 
previous efforts in the same direction. 

Butif to any one is due more credit than another, it is 
to that remarkable genius the elder Brunel, who, although 
he was himself unable to use his own invention, saw 
clearly how the work could be best accomplished, and as 
far back as 1818 took out a patent for a shield and mode 
of constructing subaqueous tunnels. 

As described in and shown on the drawings attached to 
his specification of 1818, we fiad a cylindrical wrought- 
iron shield, divided into working cells or pockets, the tail 
of which overlapped a tunnel some 20 ft. in diameter, 
which tunnel was formed of cast-iron rings, and the 
— shield was to ba pressed forward by hydraulic 
jacks, 

From Dandonald’s specification of 1830 we get the mode 
of making atunnel under compressed air, and to Bramah 
is due, in a great measure, the invention of the hydraulic 
ress, 

Therefore in this, as in so many other of our works, ib 
is seen that we owe a deep debt of gratitude to our pre- 
decessors for the success we have attained. 





LAUNCHES AND TRIAL TRIPS. 

THE s.s. Tropic, built by the Tyne Iron Ship building 
amg Limited, of Willington (Juay-on-Tyne, for 
Mr. E. C. Thin, of Liverpool, went her trial trip on Feb- 
ruary 29. This steamer carries a large deadweight on 
moderate draught. She is 350ft. by 47ft. by 28 ft. 3in. 
moulded, and has powerful engines, with cylinders 254 in., 
4lin., and 68 in. in diameter by 48 in. stroke, supplied by 
the North-Eastern Marine Engineering Company, Limited, 
of Wallsend-on-Tyne. The vessel has three high-pressure 
multitubular boilers. On her trial trip she attained a 
speed of 124 knots on the run between Tynemouth and 
Newbiggin. 


Messrs. Laird Brothers, of Birkenhead, launched on 
the 3rd inst. the second of four 30-knot torpedo-boat 
destroyers which they are building for the Chilian 
Government. She was named Capitan Muniz Gamero. 
These vessels were ordered in August last. 


The Tyne Iron Ship Building Company, Limited, of 
Willington Quay-on-Tyne, launched on the 3rd inst. a 
steel screw steamer named Fitzpatrick, built for Messrs. 
Burrell and Son, of Glasgow, and of the following dimen- 
sions, viz.: Length, 365ft.; breadth, 47ft.; depth, 
29 ft. 9 in. moulded. The engines, which are to be supplied 
by the North-Eastern Marine Engineering Company, 
Limited, are of the triple-expansion type, having cylin- 
ders 27 in., 43 in., and 72 in. in diameter by 45in. stroke, 
and working at a pressure of 170 lb. 








Mersrs. A. Rodger and Co, Port Glasgow, launched 
the full-rigged sailing ship Pendeen on the 3rd inst. 
Built to the order of Messrs. C. Gordon Cowan and 

o., Greenock, this vessel registers 1800 tons net, and 
will carry 3300 tons deadweight. The dimensions are: 
Length, 266 ft.; breadth, 40 ft.; depth, 23 ft. 6 in. 


Messrs. Scott and Co., Greenock, launched on the 
3rd inst. a steel screw steamer named Prometheus for the 
Ocean Sleamship Company, Liverpool. Dimensions: 
Length, 422 ft.; breadth, 49 ft.; depth, 314 ft.; of 5200 
tons gross, and 7200 tons carrying capacity. The builders 
will supply triple-expansion engines of 3500 horse-power 





indicated, the diameters of cylinders being 29 in., 50 in., 


and 82in., with 5-ft. piston stroke; and the working 

pressure will be 180 lb. to the square inch. The Pro- 

metheus has 14 steam winches and 25 cargo derricks, one 

— able to lift 35 tons, and the remainder from 5 to 
tons. 





Messrs. Blackwood and Gordon, Port Glasgow, launched 
on the 3rd inst. a steel screw steamer named Carlow, for 
tervice in the cross-Channel trade between Ireland and 
England. This steamer has been built to the order of the 
City of Dublin Steam Packet Company, of Dublin, for 
their Dublin and Liverpool trade. Her dimensions are: 
Length, 260 ft. ; breadth, 34 ft. ; depth, 16 ft. 9 in.; the 
tonnage is 1250 tons gross register; the engines are of the 
triple-expansion type, working up to fully 3000 horse- 
power. In the holds, ’tween and main decks, fittings are 
arranged for fully 500 cattle, and on the upper deck sheep 
fittings are arranged. In the after part of the vessel a 
large house on the poop deck has been fitted with private 
cabins for the accommodation of 30 first-class passengers, 
and entering from this house is the main saloon, having 
accommodation for other 70 passengers, making 100 in all. 

The trial trip of the twin-screw passenger steamer 
Douro, built by the Lytham ag ea g | and Engi- 
neering Company, took place on the 5th inst. on the 
River Ribble. This vessel is a sister ship to the s.s. Santo 
Antonio, illustrated in ENGINEERING of the 28th ult., 
but of rather smaller dimensions. She is fitted out for 
passenger service on the River Amazon, and is provided 
with electric light and a powerful search light. Ona 
mean draught of 4 fb, 6in. the speed obtained was 11 knots, 
the weather at the time being most unsuitable for the 
trial of a steamer having three decks and on such a shallow 
draught, it blowing a gale of wind all the time, but in spite 
of this the vessel behaved herself in every way satisfac- 
torily, She sailed for Para on the 9th inst., and is ex- 
p2cted out there in about 20 days. 

Oa Saturday, the 7th inst., the s.s. Huascar, builb by 
the Sunderland Shipbuilding Company, Limited, for 
M. Mourraille, of Iquitos, was taken to sea for her official 
trial trip. The dimensions of the vessel are: Length be- 
tween perpendiculars, 215 ft.; breadth, 31 ft. ; depth, 
15 ft. 6 in. The engines are by Messrs. the North- 
Eastern Marine Engineering Company, Limited, of 
Sunderland, and have cylinders 16 in., 26 in., and 43 in. 
in diameter by 30in. stroke. The trial showed a mean 
speed of 11.9 knots. As soon as the trial was finished the 
vessel proceeded on her voyage. This steamer has been 
socal constructed to carry 1100 tons on 13 ft. 8 in. 
draught and on the net tonnage of 530. 


The trial trip of the s.s. Atlas, built by the Elsinore Iron 
Ship Building and Engineering Company, Elsinore, 
Denmark, to the order of the Steam Navigation Com- 

ny “ Neptun,” Bremen, took place on March 12 in the 
me and was considered very satisfactory. This 
steamer is built of steel to the highest class at German- 
ischer Lloyd’s, and her dimensions are 200 ft. by 30 ft. 3 in, 
by 12 ft. The engines are of the triple expansion typs 
with surface condenser. During the trial trip the engines 
indicated 550 horse-power, and the normal speed was 
10 knots with a consumption of coal of only 1.32 lb. per 
indicated horse-power. 





On Saturday, March 14, the steel spar-deck scraw 
steamer Chun Sang, built by Sir Raylton Dixon and Co., 
Cleveland Dockyard, Middlesbrough, for the Indo-China 
Steam Navigation Company, Limited, of London, pro. 
ceeded to sea, under the command of Captain Evans, for 
her official trial trip. This vessel, which has been 
specially designed and equipped for the company’s trade 
in China, is 300 ft. by 40 ft. by 25 ft., and has a dead- 
weight carrying capacity of about 3400 tons, with arrange- 
ments in ’oween-decks for carrying Chinese passengers. 
Engines of the triple-expansion type have bsen_ provided 
by the North - Eastern Marine Engineering Company, 
Limited, Sunderland, and the boilers are fitted with 
forced draught on Howden’'s system. 





Messrs. Harland and Wolff have launched in Belfast 
the large twin-screw steamer Ivan for Messrs, Edward 
Bates and Sons. She is intended for their Eastern trade. 
This vessel is 462 ft. in length, with a tonnage of about 
6100. Her propelling machinery consists of two sets of 
triple-expansion engines, constructed by the builders. 





The Admiralty dredger St. Ives, recently constructed 
by Messre. William Simons and Co., Limited, to the 
order of the British Admiralty for service at Portsmouth 
Dockyard, has completed her dredging and steaming trials 
with satisfactory results. The dredging trials consisted 
of loading hopper barges at the rate of 700 tons per hour. 
The steaming trials took place at Stokes Bay, and both 
results were considerably over the contract conditions. 
The dredger St. Ives has buckets of 20 cubic feet capacity, 
— able to dredge to a depth of 46 ft. below the water 
level. 





RalI1s In Franck —The consumption of rails in France 
by the six great French railway companies and the French 
State system attained a total last year of 85,244 tons. 
This total was made up as follows: Eastern of France, 
12,213 tons; Southern of France, 10,778 tons ; Northern 
of France, 8974 tons; Orleans, 14,000 tons; Westera of 
France, 11,376 tons; and Paris, Lyons, and Mediterra- 
nean, 18,500 tons. The total of 85,244 tons, representing 
the consumption of rails in France last year, compared 
with 110,609 tons in 1894, 129,238 tons in 1893, 163,840 








tons in 1892, 112,857 tons in 1891, and 66,844 tons in 1890. 
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70-TON DISC FLYWHEEL. 

WE annex illustrations of a flywheel recently con- 
structed by the E, P. Allis Company, of Milwaukee, 
Wis, for the West End Street Electric Railway of 
Boston ; it belongs to a compound engine with cy- 
linders 32in. and 60 in. in diameter and 60 in. stroke, 
and is coupled direct to a General Electric Company’s 
generator. As will be seen, the flywheel is of the 
built-up type, and is 24 ft. in diameter; the centre 
is of cast iron, and the rim is built up of 17 steel plates 
lin. thick, and of varying depth, the rim being con- 
nected to the boss by two steel disc plates 1 in. thick, 
and extending to the periphery, so that the total 
width of the rim is 19in. Near the centre the discs 
are reinforced by four steel circular plates 9 ft. 6 in. in 
diameter, and the attachment to the boss consists of 
48 bolts 2in. in diameter. The two disc plates are 
13 in. apart, and they are braced to each other by 16 
radiating plate braces, as shown in the illustrations. 
The plates forming the rim are of such a length that 
eight complete the circle; the method of breaking 
joint and overlapping is indicated in the plan; the 
plates are held together by 16 bolts in each segment. 
The weight of the wheel is about 70 tons, of which 
about 15 tons are in the centre, 22 tons in the disc, and 
31 tons in the rim. 





NOTES ON STEAM SUPERHEATING.* 
By Mr, Witiiam H. Patcue.t, of London. 
(Continued from page 362.) 

McPhail and Simpson’s a5 pf ng apparatus is 
the invention of Mr, Hugh McPhail, and is manufactured 
in Wakefield by McPhail and Simpson’s Dry Steam 
Patents Company. It consists of two | peat the super- 
heater proper, and the steam generator of radiating ron 
which distinguishes it from all other plans, As applied 
to a Lancashire boiler, Figs. 12 to 16, there are two nests 
of vertical steel tubes, expanded at top and bottom into 
cast-steel boxes, or ‘* headers’ as they are called in water- 
tube boilers: these nests are placed preferably at the 
back end of the internal flues of the Lancashire boiler, 
in the downtake, where the furnace gases impinge on 
them and pass between them. One of the top boxes is 
connected to the usual anti-priming pipe in the boiler, 
and the cerresponding bottom box is connected to a block, 
which passes into the bottom of the boiler, and from 
which a copper pipe runs along the bottom of the boiler 
under the internal flues to the front end, and thence back 
again to the rear, where it passes out of the boiler and 
into the other bottom box. The second top box is con- 
nected to another copper pipe, which runs along the 
boiler over the internal flues, just below the water line, 
and ends at the main steam stop valve. The course of 
the steam is from the anti-priming pipe to the first top 
box, then down through the superheating tubes to the 
first bottom box, whence it enters the boiler, and passing 
through the lower copper pipe gives up part of its super- 
heat to the surrounding water, before leaving the boiler 
and entering the second bottom box, It is then further 
superheated in passing up through the second nest of 
cabees and thence passing through the second top box 
into the upper copper pipe in the boiler, it again parts 
with some of its superheat, before finally leaving the 
boiler at the steam stop valve. 

The ‘complete apparatus thus consists of two external 
superheaters and two internal radiators; and the final 
degree of superheat depends upon the proportion of the 
superheating tubes to the radiating pipes. The function 
of these radiating pipes is most important, as they give 
off to the water in the boiler the superheat which might 
be dangerous in the engines at times of heavy firing ; and, 
when the fires are green after cleaning and the flue gases 
low in temperature, they prevent any possibility of the 
superheater becoming a condenser. They thus tend to 
keep lar the amount of superheat in the steam as it 
leaves the boiler. It will be evident, therefore, that this 
superheater may be arranged either for improving the 
evaporative efficiency of a boiler, and at the same time 
giving dry steam at the engine, or for the steam to leave 
the boiler highly superheated. 

In its complete form this superheater has been tested 
and fully reported upon by several engineers in this 
country, among whom may be mentioned Messrs. Cros- 
land and Michael Longridge. In Tables III, to V. are 

iven the results of some recent tests, one made by 
td Armengaud at the works of Messrs. Isaac Holden 
and Son, Reims, and others at Kinleith and Thornlie- 
bank, for which the author is indebted to the manufac- 
turers. 

The Reims tests, Table III., were made before and 
after the apparatus was fixed on a Lancashire boiler 84 ft. 
in diameter and 28 ft.. long, with furnace tubes 3 ft. 3f in. 
in diameter. The heating surface was 22874 square feet, 
and the grate area 39 square feet. The steam was used 
exclusively for a simple Corliss condensing engine with 
cylinder 28 in. in diameter and 44 ft. stroke, running at 
60 revolutions per minute, driving the machinery in a 
wool-combing mill, The work was arranged so that it 
should be as nearly as possible equal on the occasion of 
each test. Owing to an oversight during the tesp made 
before the superheater was fixed, the feed was left on 
while the boiler fires were being cleaned, the usual custom 
being to raise the water level before cleaning and then 
stop the pump. The result was a fall in the steam pres- 
sure from 78 lb. to 424 lb. per square inch ; and the boiler 
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Tasie III.—Boiler Test Without and With McPhail and | 
Simpson’s Superheater, at Messrs. Isaac Holden and 
Son's Works, Reims. 

Lancashire boiler, 28 ft. long and &} ft. in diameter, with two 
internal flues 3 ft. 37 in, diameter; heating surface, 1012 square 
feet; grate area, 39 square feet ; supplying steam to a Corliss 


engine. Quality of fuel, Dourges. 
Without or With Superheater. Without With 
1. Date .. oe -. 1894 June 20 June 28 
2. Duration cf trial .. hours 7.83 8 
8. Average boiler preesure per 

square inch above atmo- 

sphere 73.6 Ib. 91 5 Ib. 


. Temperature corresponding 


4 

with pressure ee . 318.7 deg. Fahr, 331.6 deg. Fahr. 
5. Temperature of steam leav- 

ing boiler .. = =e 388.1 - 
6. Degrees of superheat : a. 66.5 o 
7. Average oe of 

feed water .. 1174 ” 119 3 
8. Water evaporated, total 

during test . 49,899 Ib. 47,096 Ib. 
9. Water ev: eporated per hour 6,373 ,, 5,887 ,, 
10. 

per square foot of grate.. 163.4 ,, 151.0 ,, 
11, Water evaporated per hour 

per we foot of heating 

surfac 6.29 ,, 6.81 ,, 
12. Coal ieaak “total” ‘during 

test . 7364.7 ,, 5435.3 ,, 
13. Coal burnt per hour = 941 ,, 679.4 ,, 
14. per 

square foot of grate 24.13 ,, 17.42 ,, 
15. Ash and clinker, total .. 937 ,, 613 ,, 
16. Ash and clinker, per- 


centage of coal 12.75 per cent. 11.3 per cent, 


17. Combustible burnt, total 6427.7 lb. 4822.3 Ib. 
18, Water evaporated per 

pound of coal . 6.78 Ib. 8.66 1b. 
19. Water evaporated per 

pound of combustible 7.76 Ib. 9.76 Ib. 
20, Average indicated horse- 

power - - -- 828.8 1.H.P. $28.5 I.H.P. 
21. Coal per indicated horse- 

power per hour 2.86 Ib. 2.10 Ib. 
22. Water per indicated horee- 

power per hour .. 19.41 Ib, 18.19 Ib, 
28. Gain in coal per indicated 

horse-power 86.2 per cent. 
24. Gain in water per indicated 

horse-power he 68 os 
25. Gain in water evaporated 

27.7 


“4 ” 


per pound of coal.. 


Equivalent Evaporation , hin sia at 219 Deg. Fahr. Superheat 
een: 
26. Water per pound of coal . 7.69 1b, 9.81 Ib. 
27. ss a ee os 27.5 gain per cent. 
28. Water per pound of com- 
bustible -s 8.80 ,, 11.065 ,, 
29. Water han ens ‘of com: : 
bustib 25.5 gain p.c. 


mae heat Ine sails 1. 
7.63 1b. 


80. Water per pound of coal . 3 1b 10.07 Ib. 
81. “ 30.9 gain p.c. 
82. Water per pound of com: 

bustible ai 8.60 ,, 11.35 Ib. 
88. Water per wan of com: 

bustible * 28.97 gain p.c. 


was so fully loaded that it took two hours to recover the 
normal pressure. The speed of the engine fell to 58 revo- 
lutions per minute, alshough the trips on the Corliss gear 
ceased to act and full steam was being taken for nearly 
an hour; 59 revolutions per minute were made for a 
further half- hour, before the usual speed was re-estab- 
lished. During the second test the same procedure was 
intentionally repeated, in order that both tests might be 
exactly compared ; the result was that the steam pressure 
fell only 34 lb., and the speed was not affected at all. 
This difference is most striking, and is a forcible proof of 
the great increase in the capacity of a boiler when fitted 
with the superheating apparatus. The superheat was 
measured at the boiler stop valve, and was almost 
constant at 50 deg. Fahr. 

At Messrs. Henry Bruce and Son’s, Kinleith Mills, 
Currie, Midlothian, five Lancashire boilers are fitted with 
McPhail’s apparatus, Their principal dimensions are 
28 ft. long by 74 ft. in diameter; heating surface, 920 
square feet; grate area, 36 square feet ; working pressure, 
about 90 Ib. absolute per square inch. In Table IV. is 
shown a test of the complete range of boilers, six without 
the superheaters against the five fitted with them. 

At the works of the Thornliebank Company, Glasgow, 
a Lancashire boiler is fitved with McPhail’s apparatus. 
Its dimensions are 28 ft. long and 3 ft. in diameter ; heat- 
ing surface, 955 square feet; grate area, 39 square feet. 
One of their other boilers was tested against that fitted 
with the superheater, as shown in Table V. The super- 
heat of the steam leaving the stop valve of the boiler fitted 
with the superheater averaged 562 deg. Fahr. Since 
these tests a second boiler has been fitted with the same 
apparatus, producing steam at 80 1b, per square inch above 
atmosphere and at 558 deg. Fabr., being a superheat of 
234 deg. Fahr. 

(Zo be cont‘nued.) 





Biast-FURNACES IN THE UnIvED States —The number 
of furnaces in blast in the United States at the commence- 
ment of Hebruary, 1896, was 215, their ate weekly 

productive ca — being 198,599 tons. The correspond- 
~ number of furnaces in blast at the commencement of 
February, 1895, was 179, their aggregate weekly produc- 
tive capacity ‘being 163,391 tons. The correspondin 
number of furnaces in blast at the commencement of 
February, 1894, was 125, their aggregate weekly pro- 
ductive capacity being 99,242 tons. The correspond- 
ing number of furnaces in blast at the commence- 





ment of February, 1893, was 251, their aggregate 
weekly productive capacity being 171,201 tons. The 
number of furnaces in blast has been falling off of 
late, having declined from 242 at the commencement of | 





TABLE IV.—Borter Tests WirHovur AND WitTH McPHAIL AND Simpson's SUPERHEATERS AT MEssrs. 
Henry Bruck AnD Son’s, KinugitH Mitts, Currig, MIDLOTHIAN, 


Lancashire boilers, each 28 ft. long and 74 ft. in diameter ; 


Quality of fuel, 


heating surface, 920 square feet ; grate area, 36 square feet. 
local Scotch coal. 





























ie 
Without or With Superheaters. .. Without. | With ans 
| Z00 
aes 
& Number of test oe ee +“ ‘ 1 2 3 Mean 4 | 5 | 6 , Mean p.c. 
2. Date of test * so +» 1895, July 2 July 3 July 4 nie Nov. 28 Dec. 4 Dec. 5 
3. Duration of test . . houre 9 9.16 9 a | 8.75 | 9 
4. Number of boilers under test... — 6 6 6 5 5 
5. Average boiler pressure per square | | 
inch above atmosphere -- Ib. 78.6 78 77.4 76.3 §2 | 8438 | 845 | 836 
6. Te e corresp i gz with | | | 
pressure. . deg. Fahr. 319 $22.5 821.9 ee §«6| «885 | $27.9 827.5 | 
‘fp Temperature of steam leavi ing boilers | 
deg. Fahr. ee oe os 1 Se | 421 ; 426 | 
8. Degrees of superheat .. oe oo . | 88 931 | 985 | 982 
9. Average temperature of = "water | | | 
Fahr 116 124 118 « | 22 ; 106 | 106 
10. Water evaporated, total dating test 
to 893,095 | 345,581 371,640 | 392,410 | 420,867 | 413,375 
11. Water evaporated, per hour | | | | | 
boiler TD. 7280 6399 6882 6,853 8,969 9,351 9186 9168.6 | 33.8 
12. Water evaporated, per hour per} | | H 
square foot of grate . Mb 202 178 «| «(191 is 249 259 | 255 
13. Water evaporated, per hour per | | 
equare foot of heating surface MD | 7.92 6.96 7.44 7.44 | 11.70 12.18 | 11.94 11.94 
14. Coal burnt, total during test... ,, |: £7,792 53.256 | 66,817 .. | 47,452 49,423 | 47,644 
15. . per hour per boiler = 1€67 269 | 1052 -- | 1,084 1,098 1,056 
16. as — square foot | 
of grate . Ib. 29.7 26.9 29.2 o> 80.1 80.5 | 20.3 
17, Ash snd clinker, total during ‘test Ib.) 7071 6741 7479 os £096 =| 5520 5024 
18. Ash and clinker, percentage of coal | | | 
percent.| 12.23 12.65 13.16 oss | S078 | 208 | die 
19. Combustible burnt, total Ib| 50,721 46,515 49,338 ae 42,856 43,903 | 42,520 
20. Water evaporated per pound of coal | | 
Ib.) 6.802 6489 | 6.641 6.611 | 8269 8.515 8.694 8493 | 28.4 
21. Water eames per es of com 
bustible a Ib.| 7.750 7.428 7.552 7.570 9.264 | 9586 9.721 | 9.524 | 25.8 
eeomeeee” Reaporation ‘Sain aon at | | 
Deg. Fatr. 
Pen Neglected, | | | 
22, Water per pound of coal Ib. 7.713 7.306 7.404 | 7.474 9.418 | 9.758 9.963 | 9.713 | 29.9 
23. so ss combustible » 8.788 8.365 8.526 | 8.559 | 10.652 | 10.985 | 11.140 10.892 | 27.2 
Superheat Included, } | | 
24. Water per pound of coal > Ib. ee ee oe | « | 9.799 | 10.158 10.406 10.121 | 35.4 
25. ma * combustible me oo | os wo 8,559 | 10.978 | 11.436 11.€26 | 11.350 | 32.6 


TABLE V.—Boirer Txsts Wirnout anp WITH McPHAIL AND Simpson's SUPERHEATER, AT THE 


THORNLIEBANK COMPANY’ 


s Works, NEAR GLASGOW. 


Lancashire boilers, Nos. 6 and 7, each 28 ft. long and 8 ft. in diameter ; heating es. 955 square feet ; grate area, 39 square fe +t. 


Quality of fuel, Greenfield Virgin coal. 


No. 7 boiler had superheater attached. 


No. 7 boiler with superheater did 12 97 per cen‘. 


more work, or in other words the saving effected was 19.08 per cent. Lowry being the regular fireman and acquainted with the 


boilers obtained the best results. 








ae 
| qo 
Number of test .. ‘ 3 4 5 is = 
Date of test oe ; Aut wand ‘aaa amen 29,1895 | Sept. 5,1895 | Sept. 6, 1895 Sept. 10,1895 |,@ , 
Duration of test . ‘a os nF 8h 8 houra 8 hours | 8 hours 8.66 hours wes 
Fireman .. ye a> stg ae aah | Lowry Parker |Raw 
Pe 
ee | : - 1 eas 
No. 6 boiler without and No. 7 boiler without | with without; with lwithout| with without! wich |without| with | p.c. 
with superheater | | 
1. Average boiler pressure per sq. | | 
inch above atmosphere... _ib. 2 72 72.5 72.5 | 67 | 5&7 58 58 63 63 
2. Temperature corresponding witb | 
pressure .. deg. Fahr 317.8 317.8 318 318 = =§ 204.8 | 304.8 305.7 305.7 310 310 | 
3. Temperature of steam leaving | 
boiler ° deg. Fahr. 309.3 373 304 372 8038 | 363.9 800.1 3°6.5 309 362 | 
4. Degrees of superheat fa naa 65.2 54 | 59.1 60.8 62 
5. Average temperature of feed | 
water deg. Fahr.| 161 153 161.5 155 145.6 | 151.0 148.5 | 153 146 151 
6. Water evaporated, “total during | | 
test .. Ib. 58,910 | 69,586 | 68,978 | 76,181 | 55,890 | 62,040 55,277 | 65,6C0 | 70,684 | 75,461 | 
7. Water evaporated, “gain ‘due to | | 
superheater.. a per cent. - 18.1 ay 4 | | 11.0° <<. | a6 oe 6.75 | 12.97 
8. Water evaporated perhour Ib. 7,363 8,698 | 8,622 | o. ‘age | 6, 986.2 2 | 7,754.7 6,909.6 | 8,200 8,162 8,713 
9 Water evaporated per hour - | | 
fquare foot of grate -. ‘Ib.| 1888 228.0 | 221.1 | 244.2 | 179.1 198.8 177.2 210.3 293 223.4 | 
10. Water evaporated per hour per | 
square foot of heating surface lb. 7.71 9.10 9 02 997| 7.81! 812| 7.98 8.58 8 57 9.12 | 
11. Coal burnt, totalduring test ,, 9,632 9,632 | 10,976 | 11,200 9,086 | 9,171 9,403 9,408 | 10,752 | 10,304 
12, 0 per hour ee ” 1,204 1,204 | 1,372 1,400 | 1,135.7 | 1,146.4 1,176 1,176 1,241 1,1€9 | 
13. ” ” per square | | | 
foot of grate ee ‘. eal wee 30.4 34.3 35 0 28.4 | 23.6 29.4 29.4 31.0 29.7 
14. Ash and clinker, total » | 1,897 | 1,696 | 1,364 | 1,572 | 1,252 | 1,486 | 1,428] 1,621] 1,276] 1,292 | 
15. ” ”» percentage of | | | 
coal . ° ercent.; 145 16.5 | 124 14.0 | 13.7 | 162 15.1 16.1 1L.8 12.5 
16. Combustible ‘burnt, to! Ib. 8,235 8,036 9,612 | 9,628 | 7,834 7,685 7,980 7,887 9,476 9,012 
17. Water evaporated - pound of | | 
coal . Ib. 6.11 7.22 628; 6.80; 615| 676 5.87 6.97 6.57 7 32 
18. Water “evaporated er pound of | | 
combustible ° Ib. 7.15 8.65 7.17 7.91 | 7.13} 8.07 6.92 8.31 7.45 8.37 
ecu Sageniion fren and 
t 212 Deg. Fahr. | | 
Pda in Neglected. | | | 
19. Water per pound of coal.. Ib. 6.63 7.88 6.81) 7.42; 669) 7.83 642/ 7.69 7.22 8.00 
20. 7 99 combustible | | 
Ib. 7.73 9.44 7.77 8.64; 7.82; 881 7.57 9.05 8.18 9.15 
21. Gain due to superheater (on com- | 
bustible) .. ° per cent. se 21.64 11.2 - | 186 eo | 1°.5 oe 11.8 | 15.85 
Superheat Included. } | 
22. Water per pound of coal . Ib. 6.63 8.12 6.81 7.70 | 6.69 | 7.59 6.42; 7.84 7.22 8.24 
23. ss * combustible | } 
Ib. 7.76 9.72 7.77 9.00; 7.82) 9.06 7.57 | 9.34 8.18 9 42 
24. Gain due to superheater (on com- H 
bustible) .. ee percent.) .. 25.25 15.83 | «- =| 15.85 a 1 S388 ae 15.16 | 19.08 
} 





Decembar, 1895, to 215 at the commencement of Feb- 
ruary this year. Similarly, the weekly productive capa- 
city of the furnaces in blast has fallen away from 216,797 








of February were computed at 566,705 tons, as compared 
with 503,517 tons at the commencement. of January, 
412,392 tons at the commencement of December, 1895, 


tons at the commencement of December, 1895, to 198, 599 396, 669 tons at the commencement of November, 418,403 


tons at the commencement of February, 1896, "The stocks 
of pig on hand in the United States at the commencement | 


tons at the commencement of Oztober, and 461,511 tons 
at the commencement of September. 
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Comritep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification ts, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the accept of a plete specification, 
grve notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


5336. A. B. Blackburn and T. L. Boyden, Wolver- 
hampton. Armatures of Dynamo-Electric Ma- 
chineg. [4 Figs.] March 13, 1895.—According to this inveniion 
the armature coils are made of approximately trapezoidal shape, 
the longer and the shorter “‘limb3” or s'des a and b of which are 
parallel to the axis of the armature, and form the conductors 

roper. The sides c and d of the trapezoid, which are equal in 
ength, are the ends of the coil. The junctions or “tags” f of 
the limbs, with the ends of the coil, are particularly necessary to 
enable the coil to fit together in the proper manner, and constitute 
an important feature cf this invention. In winding the coils a 
shape or former of the proper contour is used, and the wire is 
continuously wound thereon, each complete convolution forming 
two conductors and two end connections. Each convolution may 
be separately brought out to the commutator, or continued to 











forma number of convolutions ia series with each other. The 
wires forming the limbs of the coil are arranged preferably in a 
rectangular form, but the whole of these are formed at the ends 
into a single flat webof preferably only one wire in thickneer, and 
laid in a plane approximately at right angles to the axis of the 
drum or core, but shaped to form portions of helices. The shape 
of the ends when viewed at right angles to the end of the armature 
is approximately a segment of a circle, one-half a circle (approxi- 
mately) being used for a two-pole machine, and one-sixth of a circle 
(approximately) being used for a six-pole dynamo, and so oa. The 
convolutions of wire forming the coils are so wound that the 
“tags” f at the ends of the segments formed by the wires are in 
opposite directions, and so that their surfaces are at right angles 
to the surfaces of the ends, and preferably immediately under the 
limbs of the coil, (Accepted January 22, 1896). 


23,855. The Edison and Swan United Electric 
Light Company, Limited, London, and C. F. Proctor, 
Ponder’s End, Middlesex. Electrical Switches. 
[3 Figs.) December 12, 1595.—This invention relates to the con- 
struction of electrical switches in such a manner as to secure 
complete insulation of the terminals from each other when the 
circuit is opened. The figuresillustrate a double-pole switch. Oa 
a base B of wood or other insulating material is mounted a spindle S 
which can be turned by a handle H of insulating material. This 
handle has fixed in it a central pin h which projects down through 
& bearing in a bridge D and enters a recess in the spindle S free to 
turn therein to a certain extent as determined by a cross pin pro- 
jecting through slots in the upper part of the spindle S. The 
lower part of the spindle S has two flat sides against which bear 
the limbs of a wire spring W, these springs tending to bring the 
spindle always to the position in which the circuit is opened. On 
& squared part of the spindle S is clamped by a nuts between 
asb-stos washers a, a disc A of ceramic or other non-conducting 
material. On this disc are fixed two opposite pairs of conducting 
plates C, the one of each pair above the disc metallically connected 
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to the other below the disc. On the base are fixed two pairs of 
segments E, E!, each of which is connected to one of the conducting 
wire3 of the circuits, On each of these segments are fixed a 
number of bent elastic metal strips F, F!, two seta F of these 
being on the upper sides of the segments E, and two sets F! on the 
lower sides of the segments E’. When the disc A is turned into 
such a position as to bring the plates C between the upper strips F 
and the lower strips F! of each pair, then each of the segments E 
is on in electrical connection with the adjacent E!, the circuits 
being thus closed. On turning the handle H, the plates C are first 
moved out from between the strips F and Fi, and thereupon the 
8priag W causes the spindle S to make a rapid movement, bringing 
the plates C to the position shown in Fig. 2 and so opening the 
circuit. In this position of the parts the upper and lower strips F 
and 2 ‘by are effectually insulated from each other by the inter- 
p of the non ducting disc A between them, so that there 
can be no passage of current from the one to the other, such as might 
occur if the space between them were open. Fora single-pole switch 
one set of the segments E, E', strips F, F!, and plates C may be 
dispensed with. (Accepted January 22, 1898). 


24,166. The Edison and Swan United Electric 
Light Company, Limited, and E. A. Jimingham, 
Ponder’s End, Middlesex. Incandescent Electric 
Lam (9 Figs.) December 17, 1895.—This invention relates 
to means of fixing on the bulb of an incandescent electric lamp a 





cap for connecting the leading-in wires to thin contact plates with- 
out passing the wire connections through material such as might 
be or become so far conductive as to cause short-circuiting. For 
this purpose the bulb is made with a head A through which the 
leading-in wires are sealed, this head being of rounded dovetail 
form thicker at its top than at its root. The thinner part of this 
head is passed along the slot of a cup B, which slot is too narrow 
tolet the thick part of the head pass through it, and on this cu 

is fixed a cap O holdirg a disc D of non-conducting material, 





on which are fixed the contact plates E, E! connected to the 
leading-in wires F, F'. The fixing of the cap C to the bulb may 
be effected as shown by firat cementing the cup B to the bulb and 
then soldering thecap CtoB. Or, the cup B being merely held to 
the bulb by the dovetail head A, the cap C is secured to it by two 
studs projecting inwardly frcm C and engaging in bayonet catch 
slots of B, each slot having a eloping limb, so that, by turning the 
socket C more or less round, the cup B is more or less firm!y 
tightened in position. (Accepied January 22, 1896). 


MINING, METALLURGY, AND METAL 
WORKING. 


5295. R. C. Smith and A. B. Brown, Lea eg 
Improvements in Making Chilled Castings. [1 F17.) 
March 13, 1895.—Acocording to this invention there is employed 
for each mould a reservoir A which is placed above the mould B, 
and has its bottom in communication with the gate or gates C of 
the mould. The gates C are closed by plugs D until the molten 
metal to form the casting has been filled into the reservoir A. The 








quantity of metal thus put into the reservoir A is made as nearly 
as conveniently possible just sufficient to fill the mould B and its 
gate or gates C ; and as soon as it has been filled in the plugs D 
are withdrawn, and the metal ia allowed to run into the mould, 
the velocity depending on the head of molten metal in the reser- 
voir, being considerable at the commencement but gradually 
diminishing as the mould fills. (Accepted January 22, 1896). 


5669. C. H. Scott, Gloucester. Blowing ines. 
(8 Figs.] March 18, 1895.—In the modification shown in Fige. 1 


the rim 2 by the spokes 3, these parts being cast together in one 
piece of suitable metal, such as steel. 4 are circular dished metal 
plates arranged one at each side of the wheel, and 5 is fibrous 
packing material, held in place between the hub, rim, spokes, and 
dished plates. Anannular recess 6 is formed at each side of the 
wheel at the inner edge of the rim 2, and an annular ledge 7 is 
formed around the hub 1 ateach side. In each recess 6 of the rim 
is placed a ring 8 of india-rubber or asbestos to deaden sound, and 
upon each annular ledge 7 is placed a ring 9 of similar material. 
Both these rings are of _ section, in order to prevent metallic 
contact of the dished plates with the rim and hub. The dished 
plates 4 are flanged at their outer and inner peripheries, and are 
secured in place by bolts 10 which are passed through both of them 
and through the spokes 3. Suitable sound-deadening material for 
the packing 5 is silicate cotton or slag wool, and asbestos. Threads 
of either of these materials are wrapped round the spokes 3, as 





shown at 5a, and then a cementing agent is applied freely over 
the threads so as to bind them together and prevent them moving 
endways on the spokes and becoming compressed at the outer 
ends thereof, under the action of centrifugal force, when the 
wheel is in use. One of the dished plates 4 is then secured in place 
on one side of the wheel by means of the bolts 10, in which case 
tubular distance pieces are placed on the bolts between the nuts 
thereon and the wheel spokes 3, and the space remaining between 
the covered spokes, the inner circumference of the rim 2, and the 
outer circumference of the hub 1, and the plate 4, is closely 
packed with silicate cotton pressed under and over the covered 
spokes, after which the remaining plate is secured in place so as to 
press the silicate cotton to shape. Each plate is then removed in 
turn, and the mass cf silicate cotton covered on each side with 
a layer 11 of the cementing agent, after which the discs or plates 
are firmly secured together by the bolts 10, thus forming the 
complete wheel. (Accepted January 22, 1896.) 


SHIPS AND NAUTICAL APPLIANCES. 


3817. V. Canrobert, South Shields, Durham. 
Water-Tight Bulkhead Door. [8 Figs.) February 22, 
1895.—A is the frame bolted to the bulkhead B, and having formed 
in it the parallel guides C, in which the door D slides, resting 
when closed on the bottom ledge E. The frame has cast upon it 
the brackets F, carrying the rods G, upon which are formed or 





and 2, the air-compressing cylinder 1 is formed with a 
series of air ports 2 near each of its ends, these ports being con- 
trolled by an external cylindrical valve 3 in the form of a casing 
mounted to slide endways on the cylinder and formed with cor- 
responding circular series of slots or ports 4. Packing rings 5 are 
fitted between the cylinder and its movable casing, to prevent 
escape of air from between them. The casing is connected by 
pins 6 carried by it and rods 7, to eccentrics by which it is re- 
ciprocated so as to open and close the ports 2 at the required 
times, and which are fitted on the crankshaft of the blowing engine. 
The air delivery valves 8 may be ordinary circular valves. In- 
stead of controlling the two sets of air admission ports by a single 
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cylindrical valve common to them, each set may be controlled by 
a separate valve that may be in the form of a short cylinder or 
ring operated by eccentrics or equivalent means from the crank- 
shaft of the engine. Figs. 3and 4 show an arrangement of this 
kind, 38, 3a are the two valves each in the form of a split ring of 
channel section and fitted with an external ring 3* in which are 
springs 9 that serve to keep the valve tight up against the face or 
exterior of the cylinder around the ports 2 during the compres: 
sion of air in the corresponding end of the cylinder. The two 
valves are connected together, through their rings 3*, by 
vertical rods 10, by means of which they can be reciprocated by 
eccentrics or their equivalent as in the arrangement shown ia 
Figs. land 2. Two other modificatiors are described and illus- 
trated. (Accepted January 22, 1896). 


RAILWAYS AND TRAMWAYS, 


5439. R. Spence, Richmond, Yorks. Car Wheels. 
(2 Figs.] March 14, 1895.—The object of this invention is to pro- 
duce a car wheel that will run with lees noise than arises from 








those of ordinary constructions. 1 is the wheel hub connected to 





fixed the cams H, and these rods are carried up to brackets J on 
the bulkhead to guide the door as the guides K travel up ard 
down upon them. The cams H are ted he handles L 
fixed on the rods G, so as to wedge the door water-tight in the 
frame A when folded, as shown in Figs. 1 and 2, and to release 
the door when turned in the direction of the arrows in Fig. 3. As 








thie leak: 





an additional precaution sgainst p ge, for inst for 
oil tanks, it is proposed to provide a groove in the face of theframe 
against which the door is wedged, and to insert therein some 
elastic or flexible joint-making substance, as shown at Y in Fig. 2. 
In addition to the handles L on the rods G close tothe top of 
the door, another pair of handles may be fitted on the upper end 
of the rods, as shown in dotted lines, by means of which, in a 
sudden emergency, the door, having been lowered and closed, 
may be wedged by the cams from above. The handles L may be 
fitted with hinge joints near the eyes on the rods, so that they 
may hang down when not being operated, out of the way of being 
broken or bent by anything falling upon them from above. (Ac- 
cepted January 22, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

5315. ZW. Baugh, West Bromwich, Stafis. 
Grates of Boilers, Muffies, and Furnaces. [6 F%s.} 
March 13, 1895.—This invention relates more particularly to the 
bridges of such grates by which the smoke is more perfectly con- 
sumed, while the doors of the grates are also rendered perfectly 
air-tight. The improved bridge is hollow, being composed of the 
front A and back a8 with the intermediate pieces a9 which may 
have projecting feet a0 when it is not desired that the bridge 
should exactly fit the boiler tube b'. The ledge a® ie for the 
bridge firebrick front, and may also be used as a rest for the end 
of the furnace bars. The door a! is hung — the stationary 
in a2 which is fastened in the lugs a3, a* by hook slot holes a!1 
‘ormed by the lugs a4 which are cast upon the door a'. The front 
A of the bridge is perforated with holes a5 through which the air 
ye in fine jets, and after circulating in the 8, rises up 


tween a7 and a8, when it meets the smoke and heated gases as 
they pass over the front of the bridge, igniting them and turning 
them into flame as they pass into the flue in the direction of the 
arrows. The intermediate pieces a? are cut away at a2 to allow 
the dust which falls into the bridge to pass to the bottom of the 
boiler flue b' and so be cleaned out through the bridge door a}. 
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The furnace door E with ite frame K is so constructed, as seen in 
section in Fig. 3, that a double sealing is effected by means of the 
loose strips of metal %5 which are fixed upon the frame by the 
bolts k6 fitting adjustably in slot holes in k°. The tongue e! 
works also in the rebated groove k* formed in the side pieces k? 























of the frame K. The projecting pieces &' serve to fasten the 
frame K in the brickwork, as also the flange k7 of the back plate 
k', Slot holes e2 may be formed in the door E for the purpose of 
fixing a handle thereto. (Accepted January 22, 1896). 


4390. E. Howl, Dudley, Staffs. Steam Boiler and 
other Furnaces. [12 Figs.) March 1, 1895.—Trunks or 
conduits A, preferably two in number, are arranged beneath the 
firegrate B, through which conduits forced or induced draught is 
conveyed to the fire-bridge end of the furnace. At this end the 
currents of air coming through the conduits A are reversed by 
means of connections C, and directed towards the front end of 
the boiler. The air thus becomes heated before its admission to the 
furnace. By deflecting the currents towards the front end of the fur- 


proved machine whereby any liquid or semi-liquid enriching or 
binding agent may be readily incorporated with the dry powdered 
coal, so that the resulting fuel, after the usual treatment has 
been effected, will embody the qualities most desirable, and that 
at an ical facturing cost. The machine comprises 
a pair of tanks or troughs A for the binding agent, supported in 
a framing of suitable construction. B is a furnace, the heat from 
which is drawn beneath the tanks, to maintain the binding 
agent within the same in a fluid state. In the tanks are rotating 
rolls C, mounted transversely of the machine, and adapted to 
deliver a film of liquid binding agent to the surface of rolls D, 
into the “‘ bite” of which is fed the powdered coal from the shoot E. 
F area pair of adjustable scraper blades for regulating the supply 
of binding agent tothe rolls D. Gare other scrapers for removing 
the combined coal and binding agent from the rolls D, and de 
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nace an efficient distribution of air through the firegrate isobtained 
The air is discharged under the grate, and finds its way through 
the latter. A grate forthe furnace may be constructed of plates 
D, of an arched, corrugated, or wave-like form, having conical 
holes for the passage of the blast. These plates are supported on 
open-top blast-conveying conduits, the blast being induced either 
at the mouth cf euch conduits by a steam jet, or at the mouths El 
































of the cold air admission trunks E formed beneath the grate. The 
air thus courses along the trunks E around the bend at the bridge 
end, returning to the boiler front by the conduits F, and is thus 
heated before passing through suitable apertures into the furnace. 
The conduits are supported from the lower part of the furnace by 
means of adjustable screw feet G. A secondary supply of air may 
be conveyed to the fire-bridge by means of a passage H beneath 
the firegrate and between the primary air trunks. The issuing 
air is deflected upwards immediately at the back of the bridge by 
means of a fixed plate H! beyond the fire-bridge having an opening 
h at ite lower end through which the flue dust passes to the bottom 
of the furnace tube. A second bridge may be built beyond the 
first fire-bridge for the purpose of retaining the flue dust in the 
space between the bridges, whence it may be readily removed 
through the cleaning space J beneath the grate. A heater K may 
be employed, fixed beyond the fire-bridge L, for the purpose of 
further heating the air before reversing or deflecting it towards 
the boiler front. (Accepted January 22, 1896). 


4831. K. D. Noble, Helensburgh, and J. Irving, 
Cardross, Dumbarton. Double-Tube Boilers, &c. 
{11 Figs.) March 7, 1895.—The steam boiler comprises a stack A 
of inclined double tubes, the ends of which are fixed in an upper 
water chest Banda lower water chest C, being in communication 
with one, orit might be more, still higher steam drums or cylinders D 
placed along of the upper water chest, and connected by downward 
circulation tubes E to a lowly placed horizontal tube or cylinder 
G communicating with the lower part of the lower water chest. 
The furnace H is placed under the stack A of double tubes, the fire 
gases passing up amongst the tubes, and acting on the outsides of 
the larger tubes A 1 of each pair, From the space J above the 


e 





stack A of double tubes, the fire gases pass to the back of the 
lower water chest C, and thence through the inner tubes A 2 of 
each pair of double tubes to a smokebox or uptake K communicat- 
ing with the chimney or funnel, The water chests B andC are made 
of steel or iron boiler-plate, each comprising a single folded plate 
forming both the inner side B 1 and the outer side B2. The two 
plates B 1 and B 2 of each water chest B and C are both tubeplates, 
and the tube joints and other parts are formed so that each pair 
of tubes A 1 and A 2 can be inserted from the outside of one water 
chest, preferably the upper one. The sides and other parts of the 
space containing these details may be closed or partly closed by 
water tubes E and firebrick M. (Accepted January 29, 1896.) 


MISCELLANEOUS. 
4879. G. Hayoraft, Pontardulais, Glarmorgan. 
cial Fuel. (2 Figs.) March 7, 


ufacture of 
1895.—The object of the present invention is to provide an im- 
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livering the same to underneath rolls H which complete the in- 
corporation before the mass being scraped off by the scrapers I 
arranged in contact with the rolls H, is delivered out of the 
machine. The driving of the machine may be effected in any 
convenient manner ; the following is, however, a description of 
the gearing selected for illustration in the drawings. J are belt 
pulleys on the shaft of one roller C, which receive a driving belt 
through which the roller O is driven. On this shaft on the 
opposite side of the machine is fixed a spurwheel from which are 
driven the upper rolls D, by means of pinions gearing together, 
and fast on their shafts. The other roller is driven by a pinion 
engaging with a spurwheel on the shaft of the roller, The lower 
pair of rollers H, which are geared together by pinions on their 
shafts, are driven by a spurwheel on the shaft of one roller C, 
engaging with a pinion on the shaft of one roller D. (Accepted 
January 22, 1896), 


8344. J. Laidlaw, Glasgow. Centrifugal Machines. 
(2 Figs.) April 27, 1895.—This invention relates to improvements 
in apparatus for separating fluids of different specific gravities by 
centrifugal action. It is more particularly applicable to the sepa- 
ration of cream from milk. A A is the drum, which is of sufficient 
strength to resist the pressure due to centrifugal force. BB is a 
liner or annular ring, in which are bored a series of horizontal 
holes }, b, forming chambers of small cross-sectional area, by 
which the milk is divided into small quantities. The direction of 
these holes is inclined to the radius, as shown more particularly 
in Fig. 1. Between the outer edge of the liner and the drum an 
annular space C is left, into which skim milk flows. The whole 
milk is brought into the drum at the bottom by means of a cen- 
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tral tube, and passes through a series of holes ¢ in a cone E to the 
separating chambers. Several vanes F are provided to carry the 
liquid round. The whole milk passing through the holes e in the 
cone Eis brought to the crop | chamber near the middle of 
the mass of liquid, 80 that when the drum is rapidly rotated the 
cream and milk begin to separate as soon as the liquid passes 
through the holes in the cone. The liquid passes by centrifugal 
force into the chamber, and is thus divided into small quantities, 
which assists the separation of the cream from the milk. The 
skim milk into the annular space between the liner and the 
drum, and then through passages G, and is discharged over the 
lip H{ into the skim milk receptacle. The cream flows in towards 
the centre of the drum, rises up, and is discharged over the upper 
lip I. (Accepted January 22, 1896). 


4989. J. C. Thresh, Chelmsford, Essex. Disin- 
fector. (5 Figs.] March 8, 1895.—Within a boiler 1 open to 
the atmosphere in the way hereinafter described, is a disinfesting 
chamber 2 likewise open to the atmosphere, and provided with a 
door controlling an opening through which articles to be disin- 
fected can be introduced into the chamber. The boiler, which is 
heated by a furnace 4, is charged with a solution 5 having a higher 
boiling point than water. The solution and steam in the boiler 
surround the disinfecting chamber except at the end at which the 
door is located, a practically constant level of the solution being 
maintained by means of an automatic feeding arrangement. 
Steam is conducted from the upper part of the boiler 1 without 
loss of temperature, and therefore without any condensation, by 
means of a pipe 7 extending through the hot solution 5 to the 
lower part of the disinfecting chamber 2, which is provided with 
@ baffle 8 for deflecting and diffusing the entering steam, and with 
a a false bottom 8a for supporting the articles to be dis- 
infected within the chamber. In order to admit to the disinfect- 
ing chamber 2 dry warm air todry the articles after they have 
been acted upon by the steam, there is provided a branch pipe 10 
leading from the pipe 7 to the exterior of the boiler at its lower 
_ and whose outer end is controlled bya valve 12. laisa — 

leading from the upper part of the boiler to the atmosphere 
through the furnace flue. The adjacent ends of the pipes 7 and 
1a are controlled by a valve 13 which is raised or lowered by the 
rod 16 and the bellorank 17. This valve 13 is so arranged that in 
one extreme position the communication between the upper part 
of the boiler ] and the interior of the disinfecting chamber 2 will 





be open, so that steam can pass freely from the upper part of the 
boiler through pipes into the disinfecting chamber 2, and thence 
through the pipe 9 into the atmosphere (pipe la being then 
closed), whereas in the other extreme position of the valve the 
communication between the upper part of the boiler and the dis- 
infecting chamber will be closed, but the steam space at the upper 
part of the boiler will be in free and direct communication with 























the atmosphere through the branch pipe la. In this position of 
the valve 13, by opening the valve 12, so as to open to the atmo- 
sphere the pipe 10, air can be admitted to the disinfecting 
chamber 2 via coil 7a, this air being heated on its way to the 
chamber by passing through the pipe 10 and coil 7a. (Accepted 
January 22, 1896). 


1323. J. Moeller, London. Oil Lamps. [1 Fig. 
January 19, 1895.—This invention relates to the construction of 
an oil lamp in such a way as to obtain a flame corresponding to 
that of a Bunsen gas burner suitable for use with an incan- 
descence mantle. For this purpose within the wick tube A there is 
provided an air tube B terminating at the top in a cap C per- 
forated with numerous fine holes which are inclined outwards and 
upwards. The lower end of this air tube is connected by a 








flexible tube attached at D with a reservoir of compressed air pro- 
vided with a suitable regulating valve, or it might be with a fan 
or blower. In burning the lamp, the jets of air from the cap of 
the air tube, meeting the lower part of the flame a little above 
the top of the wick, cause the flame to be of the character of a 
Bunsen gas flame, which may be used for heating an incandescent 
mantle M or for any other purpose for which such a flame may be 
applicable. (Accepted January 22, 1896). 


24,428. F.S. Rippingille, Aston, Warwick. Wheels 
or Pulleys for Guiding Driving Ropes. (3 Figs.] De- 
cember 20, 1895.—The wheel or pulley A has two solid side webs 
A’ and A®, inclosing a circular space B for the reception of the 
lubricant. A boss is formed at the centre of each web, and these 
bosses are bored out to receive the pivot pin C. One end of the 
pivot pin C is turned down to pass through the boss D! of the 
bracket D, and also through the rope guard E interposed between 
the pulley and the bracket, the outer end of the guard being 
formed to a hook-like shape in order to prevent the rope from 
slipping out of the groove of the pulley. The guard E can be 
adjusted to any desired position by turning it upon the pin C 
before the same is tightened up. On ecrewing up the pin C by 
means of the nut C', the pin C, the guard E, and the bracket D 
are all eesured together. The pulley A is carried upon the pin C 
between the underside of the head and the guard E, the bosses 








of the pulley fitting sufficiently close against the pin head and 
the boss of the guard E to prevent escape of the lubricant, but 
without impairing the freedom of rotation of the pulley upon 
the pin. Serrated edges on the adjacent faces of the guard and 
bracket bosses, as shown in Fig. 3, may be provided to prevent 
rotation or movement of the guard E. The bors D2 at the opposite 
end of the bracket D is of the same diameter as the boss D!, and 
both bosses are made for fitting within the base piece F. When 
the pulley is required to be fixed in a vertical position, as 
shown in Figs. 1 and 2, the boss D2 is fixed within the base 
piece F, but when required in a horizontal position, as shown 
in Fig. 8, the bess D! is inserted within the base, the 

D2 then occupying the position shown in that figure. The 
bracket D is preferably secured within the base piece F by means 
of asmall screw G. The base piece F is screwed to a horizontal, 
vertical, or inclined support as required. (Accepted January 29, 
1896). 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
—a gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





AMERICAN MINERALS.—The value of the mineral pro- 





duction of the United States last year was 698,000,000 dols., 
as compared with 568,000,000 dols. in 1894. 
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BARRY DOCKS. 
(Concluded from page 342.) 

In a previous article we dealt in general terms 
with various systems of coal-loading machinery at 
different ports, pointing out the distinctive feature 
of the hydraulic coal tips installed at Barry. 
Having illustrated the approach viaducts, we now 
conclude our series of illustrations by reproducing 
drawings of the more modern tips in use. In the 
great majority of cases the mechanism is supported 
on masonry towers, Figs, 109 and 110 (see next page), 
the hydraulic cylinders being placed within the 
tower, and the tip-up table is hoisted by direct- 
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ping table. Short lengths of rail have to be fitted 
to form a curve for the travel of the wagon from 
the straight viaduct to the swivelling bridge, the 
angle of the latter varying with the position of the 
movable tip tower. The advantage of this arrange- 
ment is that it admits of a ship being loaded simul- 
taneously at two hatchways, but, as we have pointed 
out in a previous article, some of the permanent 
masonry towers and tips have been spaced with due 
regard to the prevailing distances between ship’s 
hatches, and the difficulties of the curve and the 
fitting in of the rail pieces make the movable tip 
the less efficient. The hydraulic mechanism, how- 








ever, does not vary essentially in any case, being 








Fic. 116. Porraste Hypravitic Crane aT Barry (Sir W. G, ARMSTRONG AND Co.). 


acting rams. Being hinged in front only, the table 
can be tilted: by a hydraulic cylinder hung on 
trunnions to girders underneath the cradle. The 
earlier tips had four rams for lifting and lowering, 
the diameters being 8} in., 92 in., 7} in., and 8 in. 
respectively, representing pressures of 18}, 214, 
13}, and 15} tons on their respective areas. The 
new tips of corresponding type, illustrated on the 
two-page plate (Figs. 111 and 112), have two cylin- 
ders. In later tips the cylinders are placed on one 
side of the tip tower—no part of the mechanism 
being under water level, and this system is illus- 
trated by Figs. 113 to 115. These tips are 
arranged so that the normal level of the table in- 
volves the minimum hoisting or lowering to suit 
the hatchway, but in some cases tips were made to 
rise from quay level, and although these low-level 
tips obviate the necessity of an approach bank or 
viaduct, the greater height through which the 
load has to be raised reduces the amount of coal 
loaded per hour. In other cases the tip tower 
itself travels on bogies along the quay to suit the 





ship, there being a swivelling bridge to convey the 
wagons from the fixed approach viaduct to the tip- 





similar to one or other of the systems illustrated 
on the two-page plate. 


Hypraviic Tie with Drrect-Actine Rams. 


The low-level hydraulic coal-shipping hoists, 
illustrated by Figs. 111 and 112, consist of a sub- 
stantial wrought-iron framework supporting the 
shoot for conveying the coal into the hold of the 
vessel and carrying the guides for the lifting table 
on which the wagon of coal is raised to the level 
necessary for discharging it into the shoot. The 
cradle is lifted by two direct-acting cylinders with 
rams having a stroke of 37 ft. placed in a well 
directly below it. One of these rams is so propor- 
tioned as to balance nearly the whole of the weight 
of the cradle, and is in constant communication with 
the pressure mains, so that the water that is con- 
sumed during the lifting of the cradle is returned 
to the maim during the lowering. The other ram 
lifts the load. On the cradle is a tipping platform 
by which the discharging of the coal through the 
end door of the truck is effected. This platform is 
pivoted at its forward end to the front of the cradle, 
and its rear end ig raised by a direct-acting ram 





' from a driver’s box on the side of the pedestal. The 


working in an oscillating cylinder attached to the 
cradle, the water pressure for this tipping cylinder 
being taken from the inside of the main lifting ram. 
A gross load of 19 tons can be lifted and tipped. 

The hoists were originally fitted with anti-break- 
age shoots to reduce the breakage of coal while 
passing down the shoot, but owing to difficulties 
unconnected with the apparatus itself, these shoots 
were some time ago replaced by the ordinary 
tapered shoots fitted with a single door at the 
point for controlling the flow of the coal. The 
adjustment of the shoot at the proper level and 
the housing of it when not in use is effected by 
the cradle itself, the front of which carries levers 
for taking the weight of the heel of the shoot for 
raising and lowering it. In the same way the point 
can be raised or lowered by the point chains being 
connected to the cradle when necessary. 

On one side of the framing is a Ogu ES anti- 
breakage crane fitted with a box capable of holding 
3 tons of coal, and having bottom doors, the 
opening and closing of which is controlled by a 
chain led up over the jib head to a hydraulic 
cylinder. 

The lifting and turning of the cranes is effected 
by hydraulic cylinders in the usual way, and the rake 
is adjustable to suit the circumstances. The boxes 
are used either for forming an anti-breakage cone, 
as is usually done in South Wales when commenc- 
ing to load a ship, or the whole cargo can be boxed 
down from the mouth of the shoot. The same 
crane removes the screenings from the deck of the 
vessel, tipping them into an iron shoot down which 
the small coal runs into a wagon standing on a 
platform at quay level, as shown on Figs. 109 and 
110. For this wagon a turntable is provided on 
the quay, as shown. The hoist and crane valves 
are all arranged to be worked by a man standing 
in an elevated cabin on one side of the hoist. 


Hypravutic Tips with Sipe CyLinvers, 


The tips illustrated by Figs. 113 to 115 differ 
in having no part of the mechanism below quay 
level. The two lifting cylinders below the cradle 
are replaced by four direct-acting cylinders placed 
two on either side of the cradle. They are con- 
tained in box girders, which also form the guides 
for the cradle. The lift of these hoists is 37 ft., 
and the guides extend some distance above the top 
of the framing. The tipping of these hoists is 
effected by wire ropes attached to the cradle, and 
passing over a cylinder and ram fixed to the side of 
the framing. The anti-breakage crane lifts 2 tons. 

In all other respects the hoists are similar to 
those already described. The hoists are so arranged 
that should it be desired at any future time to 
convert them into movable hoists, it can easily be 
done. The tipping plant illustrated has been sup- 
plied by Messrs. Sir W. G. Armstrong and Co., 
Limited, to whom we are indebted for permission 
to reproduce the drawings. Recently they installed 
two tips similar to those illustrated by Figs. 113 
and 114at the Alexandra Docks, Newport. These, 
however, have a lift of 40 ft. With low-level 
hoists it is, of course, not practicable to ship 
coal as fast as with high-level hoists, where very 
often little or no lifting of the load has to be done, 
but with the low-level hoists above described 300 
tons of coal shipped per hour is looked upon as an 
ordinary performance. 

For working wagons to and from the hoists, Arm- 
strong capstans of 1 ton hauling power are used, 
These have a head mounted on a bedplate, which 
carries on its underside three direct-acting cylinders 
oscillating in a horizontal plane, and having rams, 
the heads of which take on to a single crank. The 
distribution of the water is effected by the oscilla- 
tion of the cylinders, there being no connecting- 
rods or links. The whole is contained in a cast- 
iron casing within which the capstan engine bed- 
plate and head are capable of being ‘ened over for 
examination and attention. 


30-Cwr. Hypravutic Movasie Crane. 

Throughout the dock works are a number of 
movable hydraulic cranes, each capable of lifting 
30 cwt. through a height of 50 ft., and having an 
all-round radius of 40 ft. The lifting cylinder is 
placed in the pillar, which, with the jib and counter- 
weight frame, is carried in a wrought-iron arched 
pedestal, the upper part of which forms the bear- 
ings for the pillar, and contains the turning cylin- 
ders. The archway is of sufficient size to allow 
locomotives to passunder. The valves are operated 
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cranes move on four wheels fitted with hand travel- 
ling gear, and the connection with the hydrant on 
the main is made by sliding or jointed pipes at any 
desired position. This type of crane is illustrated 
by the engraving on page 397, Fig. 116. On the 
east side of the Mole are three fixed 30-cwt. hydraulic 
pedestal ballast cranes, being much the same as the 
movable cranes referred to above, but without the 
archway and wheels. These cranes were also sup- 
plied by Sir W. G. Armstrong and Co., Limited. 


PassENGER ACCOMMODATION ON Barry ISLAnp. 


Barry Island has always been a favourite place 
for pleasure parties, there being beautiful scenery 
in the neighbourhood, and a fine stretch of sand 
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consisting of 24 ft. 3in. spans carried on steel 
trestles, similar in construction to those illustrated 
on page 341 ante. The passenger station will have 
platforms 500 ft. long each, 300 ft. of this length on 
each side being covered by an umbrella roof. The 
booking-office, waiting-rooms, &c., will be built of 
brickwork, and a covered foot-bridge will be 
erected across the rails. The short length of line 
front the station to the pier will be partly in cutting 
and partly in tunnel, the eastern end of the island 
being high ground. 

The tunnel is 280 yards long, through marl. It 
is lined with brickwork 18 in. thick, with the usual 
refuges for platelayers provided at intervals in the 
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on the rcaward side of the island. Pleasure 
steamers sometimes call at the island in the season, 
but up till the present the only available landing 
place has been on the south-west corner of the 
island, and it was only accessible at high tide. With 
the view of developing this traffic, the Barry Com- 
pany has constructed a passenger line from the main 
railway right on to the island, and in addition a 
new steamboat pier is being constructed, to be 
accessible for the Bristol Channel passenger steamers 
at all states of the tide. 

The new Barry Island Railway commences at the 
existing Barry station on the mainland, crosses the 
western portion of the old channel by means of an 
embankment, and after traversing the island, ter- 
minates at the new steamboat pier, near to the 
main dock entrance. The route of this railway is 
shown on the plan which accompanied our first 
article (Fig. 1, on page 149). The trains will run 
alongside the landing stage. In the centre of the 
island a passenger station is being erected for the 
‘‘tripper ” traflic, and also for residential traftic, as 
the intention is to utilise the surrounding property 
for building purposes. The line will be double, and is 
carried across the channel by a solid embankment. 
A new road on the seaward side of the railway is 
also being formed on the same embankment. On 
reaching the island the line will pass over the dock 
coal sidings on a light steel viaduct 445 ft. long, 











Derait or Bripcr Foor ror Barry Istanp PasseNcER Raiiway. 


In the case of a bridge carrying the railway over 
Paget-road it was necessary to keep the rails as low 
as possible, and the special type of steel trough 
floor adopted is shown by Fig. 117. The super- 
structure of the bridge consists of three plate 
girders of 46 ft. span, the middle girder being in 
the 6-ft. way. A well-known type of steel trough- 
ing has been adopted, but with a view of minimis- 
ing the depth required for construction, it has been 
inverted so that the ordinary cross-sleepers may be 
laid in the troughs themselves, the rails running 
over just clear of the T-bars which form the tops 
of the trough. By this means the depth from the 
surface of the rails to the underside of the girders 
has been reduced to 1 ft. 10 in. The distance be- 
tween the main girders is 13 ft. 3 in., and the 
ends of the troughs are attached to the webs of the 
main girders, just clear of the bottom flange angle- 
bars. Another advantage is that the ordinary 
cross-sleeper permanent way can be used, the 
sleepers being laid in the troughs and surrounded 
by ballast ; thus the road can be adjusted in the 
usual way by the platelayers. A water-tight floor, 
too, is obtained ; as the lower portion of the troughs 
consists of solid plating, and the ends of the plates 
can be fixed to the main girder webs by angle-bars 
on the concave sides. Holes are drilled in each 
trough, and a gutter running along underneath 
takes away any water which may collect. 


Some tests have been made of the floor described 
by placing a load of 40 tons resting on two of the 
troughs 7 ft. 6 in. apart, i.e., with two intervening 
troughs without a load, and the maximum deflection 
of the T-bars, exclusive of the main girder deflec- 
tion, was 0.19 in., the troughs between the points of 
loading being deflected to practically the same ex- 
tent. The maximum lateral deflection of the 
T-bars under the same load was .09 in. The depth 
of the troughs is 9in. With a load of 50 tons the 
maximum deflection was .26 in. 

To facilitate the embarking and disembarking of 
passengers at the new pier, it has been decided to 
construct a pontoon landing stage which will always 
be afloat, connection with the shore being main- 
tained by a gangway in two spans, the outer ends of 
which will move vertically with the pontoon, the 
inclination of the gangway at low water of spring 
tides being 1 in 8. The pontoons will rise and 
fall alongside a railway platform which will be con- 
structed on the present foreshore behind the long 
jetty to the west of the deep lock entrance. This 
space will be filled up to the same level as that of the 
dock quays, the material being retained by a wall, 
against which the pontoons will be moored. The 
designs for this portion of the work are not sufli- 
ciently far advanced for a detailed description to be 
given at present, but we hope to be able to do so 
at a later date. Meanwhile, in concluding, we have 
to express our thanks to Mr. Wolfe Barry, C.B., 
for leave to illustrate these interesting works go fully, 
and to the members of his staff, and particularly 
Mr. John Robinson, for the facilities afforded of 
acquiring information for our articles. 








VIBRATIONS AND ENGINEERING. 
By Mr. Joun Mirng, F.R.S., F.G.S., &e. 
(Concluded from page 339.) 

VIBRATIONS OF BRIDGES. 

In ordinary practice the only test to which iron 
or steel bridge work is usually subjected, is to 
determine the amount of yielding which takes 
place in a vertical direction under the influence of 
a stationary or moving load. All who have stood 
near the centre of a 200-ft., or even a 100-ft., 
girder, at the time a train has been passing over 
the same, cannot fail to have noticed that, in addi- 
tion to a vertical component of motion, a strongly 
pronounced lateral swinging has taken place. A 
similar movement is produced by a breeze, which 
may be considerably increased in a gale, especially 
perhaps when a train is passing. It was under these 
latter conditions that the Tay Bridge disaster took 
place. The ease with which a transversal swing 
may be established and then augmented, even on 
a 200-ft. girder, is recognised by any one who, 
standing near the middle of such a structure, has 
swayed from side to side in a direction transverse 
to the length of the bridge, timing his movements 
with those he is creating. 

The quantities that can be recorded by placing a 
specially arranged form of seismograph on a bridge 
over which a train is passing, are movements in a 
vertical and transverse direction, together with the 
longitudinal bendings produced as each vehicle 
passes the point of observation. Some of the re- 
corded movements, which can be measured both 
with regard to period and amplitude, are of the 
nature of elastic vibrations, whilst others are forced 
displacements. An interesting feature, especially 
marked in the record for vertical motion, are the 
small vibrations which outrace a train by a distance 
of several hundred feet. These are extremely minute 
and regular, and on short stiff girders may occur at 
the rate of 12 persecond. They are alsoseen in the 
diagrams for the other components of motion, and 
in all cases continue as superimposed upon the 
large motions produced whilst a train is actually 
passing. 

The forced displacements show a series of 
waves, the largest of which, in the writer’s experi- 
ments, have been those produced by the transversal 
movements of the structure. In many instances 
each wave corresponds to the passing of a vehicle, 
and it is well worthy of note that it is not neces- 
sarily the heaviest load which produces the greatest 
deflection. When a train leaves a bridge, it some- 
times happens that the passing away of the last 
carriages has given rise to a greater motion than 
the locomotive, and the bridge being relieved of a 
load has by its resilience sprung upwards above its 
normal position. In the ordinary determinations 





of vertical displacements, where two staves are 
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used, it is only the downward movement that is 
recorded. A movement that is far more important, 
on account of its magnitude, which may accompany 
the passage of comparatively light carriages across a 
bridge, is often seen in the diagrams of transversal 
motion. After a train has passed an observing 
point on a 100-ft. or 200-ft. girder, the bridge is left 
swinging with its own natural period, which for the 
girders considered is from .4 to .6 second. This 
is the same period that the structure would have if 
set in motion by the wind. The range of motion 
may be several times that produced in a vertical 
direction. The motion is evidently established by 
the impact of the flanges of wheels against the rail, 
and the energy wasted in this manner is, therefore, 
dependent upon the character of the rolling stock 
and the character of the track. Considering the 
number of impacts which may be given to a girder 
by a passing train, it is not unlikely that these may 
from time to time approximately coincide with, 
and therefore tend to augment, the swing which 
they create. Assuming this explanation to be 





tion is one of compromise, in which unbalanced 
effects are allowed to act in directions of greatest 
stiffness. No doubt much may yet be accomplished 
by giving vessels greater strength in directions 
opposed to those in which the greatest motion is 
experienced. 

The writer’s experience is that the maximum 
amount of vibration occurs in a vessel when her 
screw is running at a particular speed, and by 
hawsers or other means she is prevented from 
moving ahead. Under these conditions the vibra- 
tions are particularly severe, and probably represent 
the maximum effects that can be expected. 

Before discussing such vibrations, it is first of 
all necessary that we should have the means of 
accurately measuring them, and to what extent 
this has been accomplished is somewhat doubtful. 
From what is seen or felt, certain portions of a 
deck seem to be rapidly moving up and down 
through a range of at least 1 in. Charts have 
moved on tables, it has been difficult to look 
throvgh binoculars, impossible to write, and loose 
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Vertical Vibretions of a Steamship. Vibrations im vessels vary much in character 


correct, then it follows that for a given train there 
will be a particular speed or speeds at which it is 
likely to produce its greatest effects. How far 
actions of this description, especially if intensified 
by gusts of wind, are likely to become a source of 
danger, is left for the consideration of engineers. 
The transversal motion of lattice girders is by far 
the greatest motion to which they are subjected, 
and yet this is a movement which, experimentally 
at least, has been greatly neglected. 

Another use of a vibration meter, if it were per- 
manently established on a bridge, in addition to 
furnishing an engineer with measurements of the 
movements of the structure, would be, not simply 
to record the effects of wind, but to note the number 
of trains which passed, the number of vehicles in 
each, and, if the length of these were known, the 
speed at which they passed. (For diagrams of bridge 
vibrations see ENGINEERING, page 112 ante.) 


VIBRATIONS OF VESSELS. 


All steamships when in motion have a vibration 
that issensible. In those which are designed to run 
at high speeds, like several of the newer oceanliners 
and torpedo catchers, this vibration may not simply 
be unpleasant, but it may be unbearable. The 
movement indicates that energy is being expended 
in useless work and in destructive racking. Mr. 
Yarrow’s experiments have shown that these vibra- 
tions are practically as great when the engines 
of a steamship are simply turning a shaft from 
which the screw has been removed, as they 
are under ordinary conditions when the vessel 
is making progress through the water. The 
inference from such experiments is that we 
must search for the origin cf these undesirable 
motions in the balancing of the engines. The fact 
that maxima of motion are experienced at parti- 
cular speeds indicates that a vessel, like a bridge, 
has its particular natural period or periods, with 
which the impulses from the engine may be timed 
to synchronise. To overcome the difficulties, many 
suggestions have been offered, the two most im- 
portant of which are either to completely ba'ance 
the engines, or to so place the same that their im- 
pulses should be communicated at nodal points 
of the hall. No doubt a perfect balance may be 
obtained witha six-crank engjne, while approxima- 
tions may be obtained with other forms. The prac- 
tical problem to be solved is apparently to take 
such types or modified types of engines which are 
in use, and to so far balance them that vibrations 
are reduced to a minimum. In some boats it is 
ovly the vertical movements that cause annoyance, 
a these may possibly be reduced by balancing 
orces acting in a vertical direction. Whatever 


would be gained by this would, however, mean 


yr the moment of unbalanced forces acting in 


er directions would be increased. The sugges- 


objects have been almost floating (see ENGINEERING, 
April 19, 1895, page 502). By means of apparatus 
consisting of a long vertical spring, or india-rubber 
band, with a weight at its lower end, which is 
assumed to be a steady point, there up and down 
motions appear to have a range of lin. of motion, 
and such movements may have a rapidity of 400 
per minute. The writer's own opinion is that it is 
doubtful whether the weight has the steadiness it 
is assumed to have, and that the amplitudes which 
it indicates may therefore be somewhat exaggerated. 
Assuming the measurements to be correct, then the 
maximum acceleration experienced would be 1.7 
times that of gravity, and loose objects might 
behave as they have been described. This is 
evidently a limit far in excess of what is desirable 
or can be tolerated. 

Beyond the fact that it is not desirable to have 
vibrations the accelerations due to which should 
be in excess of that due to gravity, so far as the 
writer is aware, considerable doubt exists as to the 
amount of motion permissible in the construction 
of a vessel, This apparently arises from the imper- 
fect measurements which have been made of vibra- 
tions which occur in existing vessels. To describe 
a method by which the necessary accuracy may be 
obtained, leads to a consideration of some of the 
more intricate and hitherto unpublished results 
in seismometry, which at some future period may 
form the subject of a special article. 


VIBRATIONS OF BUILDINGS. 


The vibrations experienced in the buildings of 
many large cities are usually those created by 
passing trains or the proximity of machinery 
running at a high speed. They are usually truly 
elastic in their character, and so minute that it is 
often difficult by mechanical means to obtain a 
record from which they are distinctly measurable. 
By such means, however, the writer has obtained 
distinct diagrams showing rapidly recurring move- 
ments of less than ;j,th part of aninch. With 
photographic registration movements of very much 
less amplitude may be noted. If we are content 
with merely seismoscopic evidence of the exist- 
ence of vibrations in a structure, it is not diffi- 
cult to put up apparatus that shows us the 
vibrations caused by a cab a quarter or more than 
a quarter of a mile distant, As the cab approaches, 
the movements of the apparatus increase until it 
passes, when they are at a maximum, after which 
they die away. The actual motion in the building 
which causes such tremors can be measured as 
fractions of some unit, like an inch. 

The disturbance seen in a dish of mercury caused 
perhaps by a train passing at a distance of one or 
two miles, only tells us that vibrations are present, 
but such observations do not enable us to speak 





definitely as to their magnitude, 


One curious feature presented by vibrations in 
buildings is that of their distribution, Ina tall 
building, rooms at about two-thirds of its height 
may possibly experience more movement than 
those at lower levels, although we may have every 
reason to suppose that the motion has entered the 
structure at its basement, and then passed from the 
lower storeys to those at a higher level. Another 
peculiarity is the great difference observable in the 
quantity of motion felt in rooms upon the same 
storey, which is probably dependent upon differences 
in the arrangement of beams and materials used in 
construction. 

Although the study of these movements is of the 
greatest scientific interest, the practical aspect of 
the question generally resolves itself into the ways 
and means by which they may be minimised or 
destroyed. To minimise vibrations which exist in 
a building is a problem which can sometimes be 
solved by the builder, but the means by which this 
is accomplished vary with the conditions by which 
he is surrounded. The destruction of vibrations 
usually devolves upon the mechanical engineer, who 
may at once be faced by the impossible problem of 
obtaining complete balance for an ordinary type 
of engine. Assuming that his engine cannot be 
changed, the next solution of the problem is to so 
balance his engine that it produces a minimum dis- 
turbance, to do which he must first determine 
which components of motion are producing the 
greatest effects. Should this fail, he is left to join 
hands with the builder, and seek means whereby 
the evil creations may be eaten up by damping or 
discharged to air. 

After a factory has been established, the destruc- 
tion of the vibrations it creates is often a matter of 
difficulty and cost, both of which might often be 
avoided had proper consideration been given to 
the character of the machines employed, their 
foundation and their sites, before the installation 
had been commenced. 

From the preceding imperfect notes, it will be 
gathered that the study of the vibratory motions of 
earthquakes, and the jolts and vibrations experi- 
enced on railroads, haveled to results which, whether 
regarded from a humanitarian or a financial point 
of view, are of considerable importance. As to 
the results which may accrue by extending our 
knowledge of the vibrations of bridges, steamships, 
buildings, and various structures, inasmuch as we 
are only yet entering a new field of inquiry, it is 
impossible to foretell ; but from the little we have 
already gleaned, it is not unlikely that the study 
will be accompanied with fruitful returns. 





THE SINKING AND EQUIPMENT OF 
SHAFTS.—No. IX. 
GraB DREDGING. 

Tuts method has been largely employed in the 
sinking of the foundations of bridge piers, especially 
in India, where cylindrical wells of brickwork or 
iron caissons have been sunk to very considerable 
depths—depths that would have been unattainable 
by the pneumatic process, as instances of which 
may be mentioned: The Gorai Bridge piers, sunk 
to a depth of 124 ft. below the surface; the 
Dufferin Bridge piers over the Ganges at Benares, 
157 ft. below the surface ; while still deeper is the 
foundation of the No. 6 pier of the Hawkesbury 
Bridge in New South Wales, which is 162 ft. below 
water, this being probably the deepest bridge 
foundation yet sunk. 

The cylinder, whether in the form of a brick well 
or an iron caisson, is provided at its lower end with 
a cutting edge, and, after having been fixed in situ, 
constituting, so to speak, a self-contained coffer- 
dam, the operation of sinking is started. This 
consists of excavating the material from the inclosed 
space by means of grabs, diggers, or dredges, and 
as the material is removed, the cylinder subsides 
progressively, until the resistance of the side 
friction exceeds the weight of the cylinder itself, 
when additional weights are introduced in propor- 
tion to the increased resistance, so as to enable it 
to further descend. 

The intensity of this resistance, commonly called 
skin friction, is variable, averaging per square foot 
of contact or rubbed surface : 


In mud sa ae ae ua 300 lb. 
5) sand a on Pot ... 500 to 600 Ib. 
» clay eon ; 700 to 800 ,, 


The dredge consists of a circular, polygonal, or 
rectangular frame, to which are hinged plane or 





curved segmental spades or teeth. When these 
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are drawn in they fit closely together, with their 
points meeting in the centre of the frame, forming 
a conical, hemispherical, or semi-cylindrical vessel 
swung by chains from a crane. The teeth, on the 
apparatus being lowered, fall open by their own 
weight, and, after having descended into the 
ground, they are drawn up until they meet at the 
centre, thus displacing and inclosing the material 
within their grip in each operation, whereupon the 
grab is wound up to the surface and there emptied 
of its contents into a tram or truck to be conveyed 
to the spoil heap. There are various types of 
dredges in use, but one of the most generally em- 
ployed is that known as Priestman’s grab, a com- 
plete illustration of which, as well as the crane and 
we gearing, is shown in Figs. 117, 118, and 

9. 

This system is equally applicable to shaft sinking 
where the ground to be sunk through is loose sand, 





was destined to failure, and the works were 
abandoned. 

A third and successful attempt was made in 
1878, after a lapse of eight years, when cast-iron 
cylinders, 13 ft. in external diameter, were em- 
ployed. Each cylinder was 1} in. thick, 6 ft. 
deep, and weighed about 6 or 7 tons. The 
machinery was borrowed from Sir William Arrol 
and Co.’s firm, who then had used the same style 
of apparatus for the sinking of the piers of the 
Caledonian Railway bridge over the Clyde at Glas- 
gow. This time, instead of emptying the shaft, it 
was allowed to remain full of water, and the soft 
materials were taken out by means of Milroy’s 
patent digger, an apparatus working on much the 
same principle as Priestman’s dredge. When open 
it resembled an inverted crown, the blades hanging 
down; on reaching the bottom the blades sank 


{into the mud and closed, whereupon the apparatus, 








On August 1, 1878, the first cylinder was placed 
in position and digging began. Although well 
loaded sinking was slow for a time, and did not 
average a foot per day. After the surface mud, 
which was here stiff, had been pierced, progress 
was more rapid, and on August 20 the cylinders 
sank 4 ft. 9in., on August 21 4 ft. 7 in., and on 
August 22, after the eighth cylinder had been put 
on, the whole immediately moved down 9 ft. 2} in. 
This was the most rapid speed that was ever 
attained ; and after this, when the strong brown 
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gravel, or such as can be scooped out by a grab- 
dredge or digger. The sinking of the No. 6 Pit of 
the Grange Colliery, Bo’ness, N.B., was successfully 
carried out by the aid of this process, for the 
following particulars of which the author is indebted 
to Mr. H. M. Cadell, one of the proprietors. 

The pit, which is situated a few yards above low- 
water mark on the south shore of the Firth of Forth, 
commands a large and valuable area of submarine 
coal. The first attempt at sinking was made in 
1862, but the difficulties and expense experienced 
in carrying down the shaft through the soft mud 
and running sand were such that it was deemed 
expedient to suspend operations. Another attempt 
was made in a more determined and energetic 
manner in 1869-70, when a staging of trestle-work 
was built out from the embankment to the site of 
and surrounding the proposed shaft, which was to 
be sunk by means of a cast-iron shoe composed of 
segments bolted together carrying the brickwork 
casing of the shaft. As the excavation within the 
area so inclosed proceeded, additional walling was 
to be added at the top, the gradually increasing 
weight of which, in proporticn to the progress of 
the excavation, was thought to be sufficient to 
cause the whole to subside. But after having gone 
down some distance, it was found that the unequal 
pressure of the sides so distorted the shaft from 
the circular form that it eventually altogether col- 
lapsed. Besides, the superincumbent weight was 
not nearly sufficient to cause the cutting edge to 
keep ahead of the excavation. The consequence 
was that with the rising tide the mud burst up 
below and filled the pit, leaving a large subsidence 
on the outside. Before the pit was halfway 


down to the rock, it was evident that this system 











having now assumed the form of an open umbrella, 
was drawn up by a separate set of chains attached 
to the blades, and not totheframe. By this means 
the sinking was successfully carried out for the 
first part of the distance. The open digger was 
lowered in the shaft through the water to within 
6 ft. of the bottom, and was then allowed to drop 
and fill, Each time it brought up 1 or 2 tons 
of stuff. On reaching the surface the pulley over- 
head, which was attached to a travelling carriage, 
was drawn aside, and the digger moved away, so 
as to drop its load into a tram, as shown in Figs. 
120, 121, and 122. The cylinders came from 
Glasgow in barges, which were brought alongside 
of the pit, as illustrated in Fig. 121. 

As the digging proceeded, and the tubes sank, 
the new cylinders were lifted from the boat by the 
travelling gear used for the digger and placed 
in sitw in a very easy and expeditious manner. 
To help the tube to sink, it was loaded inside with 
cast-iron weights in the form of segments that 
rested on the flanges and were built in and tightly 
wedged and keyed together, each segment weighing 
about 14 cwt., and just the size required to fit into 
the cylinders. Each cylinder, when fully loaded, 
contained six tiers of six segments, or 36 segments 
in all, built in, like bricks ina well. These weights 
not only added to the dead load of the cylinders, but 
helped to stiffen the tubbing against the external 
pressure and prevent the pit collapsing like its 
predecessor. 


When fully loaded the weight of each cylinder 
was thus 6 tons + =~ it = 31 tons, or so. 


A section of the ground passed through is shown 
in Fig. 126, 








clay was reached, progress was very slow. One 
difficulty that arose was the want of weights to 
overcome the necessary friction, and it was impos- 
sible to get the full complement into each cylinder. 
As a consequence, a great deal of digging went for 
nothing. It was found necessary to empty the pit 
of water, as the digger did not work nearly so well 
in the stiff clay as in the soft mud and sand. It 
formed a round sump in the centre (see Fig. 123), 
and left a bank of clay all round, which had to be 
cleared away by men every now and then. 

When the tide rose outside, a great bulging up 
of the clay took place (see Fig. 124) ; the removal 
of this gave much extra work, which might have 
been avoided had there been enough weights 
available to keep the cutting edge always well 
ahead of the excavation. This bursting up of the 
bottom caused a subsidence around the pit on the 
surface which had to be filled up. 

Another difficulty that had to be contended with 
was to maintain the perpendicularity of the sinking, 
the progress of which at times became uncontrol- 
lable, and the beams and guide-piles were squeezed 
like matches, so to speak. ‘This difficulty was 
overcome by building up the weights in each 
cylinder on the elevated side (see Fig. 125), and 
by emptying a heap of mud discharged from the 
digger against the depressed side. At one time 
the axis of the shaft was displaced from the verti- 
cal line to the extent of about 20 in., but by these 
means it was brought back to the exact perpendicu- 
lar line before the sinking terminated. 

On October 8, as the digger was being wound up 
with a heavy load of clay, the chain broke, and it 
fell from a height of 50 ft. back into the pit and 
cracked the lower cylinder carrying the cutting 





























Marcu 27, 1896. ] 


ENGINEERING. 














edge. After this the excavation was carried on by 
hand to the rock, a distance of 25 ft. On Novem- 
ber 15, the cutting edge was 894 ft. below the top of 
the scaffolding, and the clay excavated clean away 
below the cylinder; and, although the total super- 
incumbent weight was about 400 tons, the cylinders 
could not be sunk further. From this point to 
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whole shaft was completely lined with a brickwork 
casing from top to bottom; and when completed, 
at the end of 1878, it was as tight as a bottle and 
straight as an arrow. A section of the ground 
sunk through is, as already stated, shown in Fig, 
126. The sinking throughout occupied tive months, 
but had there been available a sufficient quantity 






























Fig. 126 


the rock the distance was only about 14} ft., and 
the intervening stratum of boulder clay and sand 
being hard and strong, it was determined to sink 
the remainder of the distance by the aid of ordinary 
cribs of wood, the cast-iron weights in the cylinders 
being in the meantime removed. The rock bed 
was reached in this manner, and a strong brick 
wall was brought up from the rock to support the 
cylinders in case of any future movement, and the 
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of weights to prevent the ever-recurring inburating 
of the bottom, it could have been accomplished 
within a much shorter time. 

The total cost of sinking was as under : 


401 

£ s. d- 
Freight of same as ~~ 17818 5 
Use of digger and machinery... 104 14 11 
Return carriage of same to Glasgow 999 
Belts for machinery ... fee ai ae 213 5 
Weights, less value of metal returned ... 57 9 6 
Bricks for cradling ... —... a Fl ee 
Labour, embanking and scaffolding .. 72 4 4 
Sinking cylinders... aa acs Pte | So ae | 
Levelling rock for foundation of cylinders 21 7 3 
Cradling shaft ‘ ee ane re 


Total cost 1891 16 0 


To sink the pit a small vertical engine and boiler 
was employed which cost 2601.; but as this was 
afterwards used for other purposes, it has not been 
charged against the sinking. The work was done 
by the late Mr. Henry Cadell, of Grange, the 
owner of the colliery, which is now vested in the 
Messrs. Cadell, his sons, under the name of the 
Bridgeness Coal Company. 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 


(From our New York CorrEsPoNnDENT.) 


THE extreme cold prevailing during February 18 
to 21 might have daunted any one but a mining 
engineer from attempting the journey to Pittsburg, 
but it did not prevent about 140 members from 
assembling on the occasion. They were cheered, 
indeed, by reading accounts of the great heat in 
Australia, and felt sure some of that surplus would 
eventually reach the United States, although, in 
fact, it did not till the close of the meeting. Pitts- 
burg itself is a most interesting city. The memories 
of the colonial days are clustered around it, when 
the struggle for the possession of this continent 
lay between England and France, and Fort Du- 
quesne and Braddocks were the centres of interest, 
and all the English-speaking population were loyal 
subjects of King George. The bloody conflict at 
Braddock, and the heroic endurance of the British 
regulars, acting under a brave but mistaken general, 
and the covering of the retreat by George Wash- 
ington and his Virginia militia, are well known to 
some Englishmen and all Americans. In addition 
to the historic recollections, the great enterprise of 
the present city, and its position in the van of 
manufacturing industries, rendered it a most suit- 
able place for the gathering. Its location is pic- 
turesque, being at the junction of the Alleghany 
and Monongahela Rivers, and from them the Ohio 
is formed. The coal interest, too, is a very large 
one, and the writer has many a time eagerly 
watched the reports to see if there was in 
these rivers what is known as a ‘coal rise,” 
by which a stage of water is indicated sufli- 
cient to enable the enormous fleets of coal barges 
to be towed, or rather guided, to Cincinnati, for 
the fleet relies on the current very largely for pro- 
pulsion. The coal is mined all along the river 
during the dry spell, and stored in barges which 
are gradually collected on the Monongahela River 
to wait, not, as did the old Hebrews at the Pool of 
Bethesda, for an angel to ‘‘trouble the water,” 
but for the rains to raise it to a navigable stage. 
For Cincinnati, when it can get Pittsburg coal (or, 
as it is misnamed, ‘‘ Youghiogheny,” from a river 
near Pittsburg, where it used to be mined), will 
have none other. The Ohio miners shipping by 
rail, naturally watch these rises with great in- 
terest. The writer, many years ago, being super- 
intendent of one of these Ohio mines, especially 
remembers one winter. The river had been un- 
usually low all summer, and no coal had gone out 
for several months, when justas we were congratu- 
lating ourselves that the Cincinnati market was 
‘on toast,” and coal was selling at 14 cents per 
bushel of about 76 lb., a few days’ rain caused a 
rise sufficient to let out 6,000,000 bushels, and we 
had simply to sit and bite our thumbs while coal 
dropped 4 to 5 cents per bushel. Your correspon- 
dent has frequently seen these rivers rise 6 ft. in a 
night. The navigation is not without considerable 
danger, and many a barge is dashed against the 
stone piers of the Steubenville bridge. The boats 
towing are mostly of the wheelbarrow type, and 
draw very little water. 


Tue Coat Freezers or Pirrssure, 


An admirable paper by Professor Lewis M. 
Haupt, advocating the improvement by Congress of 
the internal waterways referred to in Pittsburg and 
these coal fleets, and we make some extracts from it : 

‘¢ Tt is the custom to assemble these tows above 
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the dam and await the pleasure of Pluvius to pro- 
vide a flood with sufficient depth of water to carry 
them out. Sometimes the river rises to within a 
few inches of the requisite height, and then pro- 
vokingly subsides. During the past season there 
has been no coal shipped by river between April 18 
and November 28 (over seven months), and the 
accumulation of the product had gone on until the 
tonnage tied up exceeded that of any harbour in 
the world. For miles on both banks of the river 
the steamers and their fleets lined the shores, and 
the danger of their being frozen in all winter was 
imminent, when a heavy rain released 200,000 tons ; 
but a part of these met a watery grave on the shoals 
of Dead Man’s Ripple, a short distance below Pitts- 
burg. 

“The extent of this congestion cannot be appre- 
ciated by one who has not seen it, and it is far- 
reaching in its effects, as it directly concerns the 
industries of millions of people. The actual value 
of the plant tied up in the harbour of Pittsburg 
alone, as stated by Hon. John F. Dravo, Secre- 
tary of the Coal Exchange, on November 7, 1895, 
was 6,310,000 dols., as follows: There are at the 
present time in Pittsburgh Harbour about 1,200,000 
tons of coal loaded on about 2500 vessels : 





dols, 

2500 vessels, average cost 900 dols. 2,250,000 

Cost of coal in Pittsburg harbour ... 1,260,000 
There are registered in this port 
about 80 towing steamers, average 

value 30,000 dols. ... se -“ 2,400,000 
20 passenger and other steamers, 

average value 20,000 dols.... as 400,000 

6,310,000 


‘* At the present time it is costing about 2000 
dols. per day to keep this tonnage afloat, besides 
interest on the investment. 

‘*Two thousand dollars per day is the interest 
on 40,000 dols. at 5 per cent. In one month it 
represents 1,200,000 dols. merely to keep the tows 
afloat, which is done by sprinkling sawdust over 
the surface of the river around the boats and 
pumping out the seepage from the interior.” - 

The same year was also disastrous as to wrecks 
of boats, as the following extract from the Cincin- 
nati Times shows: ‘Pittsburg, November 28. 
Nearly 5,000,000 bushels of coal was started down 
the river to-day, making a total going out on this 
rise of about 15,000,000 bushels. The river is now 
receding rapidly, and as there is no present prospect 
of more water, the tows with 7-ft. boats will, of 
necessity, have to tie up along the route before 
reaching Cincinnati. 

‘*A wreck at Dead Man’s Island, near Sewickley, 
last night, caused a loss of about 250,000 bushels, in- 
volving thesinking of 15 barges. The Relief grounded 
a barge, and the four other tugs, with barges fol- 
lowing close in their wake, were piled up one after 
another in a confused mass. The channel, how- 
ever, was cleared sufficiently to permit the tows 
leaving to-day to pass through safely. 

‘*The Iron Age, towing eight barges of iron and 
ateel for Cairo, is aground at Fraedom, and up to a 
late hour to-night had not succeeded in getting off. 
Her cargo represents about 240,000 dols.”’ 

The various manufactures of this great city would 
require a volume to fitly describe them, hence only 
thoss personally visited by the engineers will be 
noted. 

We assembled on Tuesday evening, February 18, 
after a delightful and restful ride over the Penn- 
sylvania Railroad. The writer, who came on the 
Limited by daylight, would unhesitatingly advise 
all tourists west to follow his example. The train 
is a superb one, the finest in-the world, and has an 
observation car at the rear in which easy chairs and 
lounges predominate, so that one can thoroughly 
enjoy this unequalled scenery. There is, more- 
over, a desk where letters can be written, and the 
mail is taken off at the only three stops made. For 
ladies travelling alone there is every provision for 
their comfort, even to a neatly dressed ladies’ maid. 
This may seem strange in Eng!and, where no lady 
ever travels alone, but it is so common in America 
as to attract no attention. Not infrequently ladies 
cross the entire continent to California unattended. 

The meeting was received with an address of 
welcome, which, as usual, was most felicitous, and 
we, knowing that all the good things said of us 
were most absolutely true, waited complacently 
for what should follow. The regular proceedings 
were opened by a Presidential Address. 

On Wednesday evening, February 19, a number 
of papers were presented, and on Thursday an all- 


day session was held, at which many more were 
read and discussed. A full list of the papers 
offered, either by abstract or by title, is as follows : 

1. “The Accumulation of Amalgam on Copper Pilates,” 
by Mr. R. T. Bayliss, of Marysville, Mont. 

2. **The Ore Deposits of the Australian Broken Hill 
Consola Mine, Broken Hill, New South Wales,” by 
Mr. George Smith, Broken Hill, New South Wales. 

3. ** Note on Carbon Bricks in the Blast-furnace,” by 
Mr. R. W. Raymond, New York City. 

4. ‘Notes on the Handling of Slags and Mattes at 
Smelting Works in the Western United States,” by 
Mr. William Braden, Helena, Mont. 

5. ‘*The Cycle of the Plunger Jig,” by Mr. R. H. 
Richards, Boston, Mass. 

6. ‘“‘The Effect of Vibration upon the Structure of 
Wrought Iron” (continued discussion). 

7. “The Hydraulic Elevator at the Chestatee Mines, 
Georgia,” by Mr. W. R. Crandall, Dahlonega, Ga. 

8. ** Standard Physical Tests for the Blastfurnace,” by 
Mr. Thomas D. West, Sharpsville, Pa. 

9. ‘* Notes on Conveying Belts and their Uses,” by 
Mr. Thomas Robins, Jun., New York City. 

10. ‘‘The Effect of Titaniferous Iron Ores added to 
Phosphoric Ores in the Blast-furnace,” by Mr. Auguste 
J. Rossi, New York City. 

1. “The Assay by Prospectors of Auriferous Ores and 
Gravels by Means of Amalgamation and the Blowpipe,” 
by Mr. W. H. Merritt, Toronto, Canada. 

a “* Physics of Cast Iron” (continued discussion in 
part). 

13. ‘* Notes on the Walrand-Legénisel Steel Casting 
Process,” by Mr. H. L. Hollis, Chicago, Ill. 

14. “*The Embreville Estate of Tennessee,” by Mr. 
Guy R. Johnson, Embreville, Tenn. 

15. ‘‘The Magnetic Separation of Non - Magnetic 
Material,” by Mr. H. A. J. Wilkens, South Bethle- 
hem, Pa. 

. 16. Continued discussion on the ‘Physics of Cast 
ron. 

17. Annual Report of Council. 

18. ‘‘ Vein Walls,” by Mr. T. A. Rickard, Denver, 
Colorado. 

19. “The Volatilisation of Silver in Chloridising 
Roasting,” by Mr. L. D. Godshall, Everett, Wash. 

20. ‘* Experiments in Sorting before Sizing,” by Mr. 
R. H. Richards, Boston, Mass. 


But few of the abstracts can be given, as your 
correspondent is not a stenographer. 


Carson Bricks IN THE BLAST-FURNACE. 


This was from the facile pen of the silver-tongued 
secretary, Dr. R. W. Raymond. It consisted 
mainly of the latest results (November, 1895) at 
the Donawitz furnace, for which the writer acknow- 
ledged his indebtedness to Professor Hanns Hoefex, 
of Loeben, Styria. 

‘* According to this statement, the carbon bricks 
lining the hearth were laid within a strong iron 
mantle. The thickness of the hearth-wall was 
1 metre, in two interlocking layers of 600 and 400 
millimetres respectively. The mortar consisted of 
3 parts coke and 1 part clay. Before blowing in, 
the carbon bricks were protected against burning 
during the heating up, with a 150-millimetre layer 
of chamotte bricks. The bottom of the hearth was 
made of chamotte bricks. The furnace has now 
run four years, with an average annual product of 
55,000 tons. The carbon bricks are still tolerably 
long (over 700 millimetres), and justify the ex- 
pectation of a considerable campaign yet to come. 
Mr. James Gayley advises me that there is 
nothing new to be added on the subject from ex- 
perience at the Edgar Thompson furnaces. There 
is at these works one furnace with carbon bricks in 
the bosh wall, which was put in blast in 1893 and 
is still running, and giving satisfactory results. 
The commercial value of the carbon bricks, how- 
ever, cannot be determined until the blast is ended, 
when it will be possible to compare the advantages 
resulting from their use with the extra cost involved. 
Pending such determination, the company is not 
using these bricks in other furnaces.” 


(To be continued ) 





WREOK RAISING. 

Ir is a curious thing, and somewhat of a reproach, 
to the country which is the greatest maritime 
power the world has ever seen, and which owes its 
prosperity so largely to its shipping industry, that so 
little attention should be paid to marine salvage 
operations. When we have a ship of unusual size 
to raise, we have to apply to a foreign company, as 
the operations are beyond the compass of any 
British corporation. The Thames Conservancy has 
the most complete wreck-raising plant in this 
country, but its use is limited to the estuary, and 
it would not be suitable for the multifarious con- 
ditions under which a marine salvage equipment 








proper would be called upon to act. It has, how- 


ever, done most admirable work under the able 
superintendence of Mr. Charles Wood, the Conser- 
vancy officer in charge under Mr. C. J. More, the 
engineer to the Conservancy. During the last 
13 years 81 steamers aggregating 61,603 tons, 58 
sailing vessels, and 366 barges have been raised. 
Tae plant consists of five lighters each with a lift- 
ing power of 150 tons, two with a lifting power of 
300 tons, and two with a lifting power of 400 tons, 
or 2150 tons in all. This, however, is often ex- 
ceeded by submerging the lighters beyond their 
normal load line. There are also steam tugs, 
pumps, &c. In an article descriptive of the 
salving of the Howe, published in our issue of 
July 7, 1893, when speaking of the work having 
been handed over by the Admiralty to a foreign 
company, we said: ‘‘ We cannot but regret that 
work such as this, which calls forth in an unusual 
degree those characteristics upon which Englishmen 
are wont to pride themselves, should not have been 
carried out by an English company. It is a re- 
proach to us that the two large warships which 
have been raised lately should have been recovered 
by foreign enterprise. We have the largest Navy 
and the largest mercantile marine in the world. 
Resource, energy, seamanship, and engineering 
skill are all required in a marked degree for work 
such as we have been obliged to get foreigners to 
do for us.” There has been little change since this 
was written, but an effort is, we understand, about 
to be made by a private company to put the wreck- 
raising resources of the kingdom on a better footing. 

On page 404 we illustrate certain vessels and 
appliances which have been designed for the 
purpose of wreck raising in connection with the 
work of the Liverpool Steam Tug Company. 
The drawings from which these illustrations have 
been prepared were supplied to us some time 
back by the inventors of the appliances, and we 
recently were shown a very complete working model 
of the whole system. Before proceeding to de- 
scribe the vessels and machinery, however, we will 
give a few particulars on the subject of wreck rais- 
ing, which will serve as an introduction to the illus- 
trations and descriptive matter. There are two prin- 
cipal methods of raising wrecks now in use. The 
first of these is carried out by means of powerful 
pumps, the wreck having been to some extent made 
water-tight. The second consists of lifting by 
means of wire ropes and camels. The pumping 
system is that generally applied in lifting vessels of 
any considerable size. Divers descend and shore 
up the decks with timber, so that they will with- 
stand the pressure of water from without when they 
are pumped out. All openings are then covered 
over so as to make the vessel approximately water- 
tight, and the pump suction pipe being passed into 
the hold, the water is pumped out. The pumps are 
placed on vessels moored near. This plan can only 
be followed when the vessel lies in shallow water ; 
but should there be any considerable depth above 
the ship’s deck, she will have to be ‘‘stanked.” 
This word is probably a corruption of the old sea 
term ‘‘ staunch,” which means the floating of a 
vessel aground on a shallow. In the wrecker’s ter- 
minology, however, the stanking operation is 
carried out by building a water-tight chamber on 
to the ship. When the vessel is thus ‘‘raised- 
upon,” balks of timber are bolted securely to the 
side, and are planked across so that the vertical side 
of theship is extended. These sides, being carried 
above water level, are then decked over in a sub- 
stantial manner, and the pumping gear is placed 
on the ‘‘ platform” thus made. The whole having 
been made water-tight, the water is pumped 
out, and as the vessel rises she is towed into 
shallower water, where the superstructure can 
be removed and the hull be patched up so as to 
carry the ship into dock. It was in this manner 
that the big steamers Austral and Utopia were 
raised. 

The depth at which ealvage operations can be 
carried on is naturally limited to that at which the 
diver can descend and work under water. Mr. T. 
W. Wailes, in a paper on this subject read before 
the Institute of Marine Engineers at Cardiff, state 
that there are recordsof adiver descending to a depth 
of 334 fathoms, or 201 ft. This he believes is the 
extreme limit known, but several descents have been 
made to over 150 ft. Even at the latter depth it is 
only men exceptionally well adapted by nature for 
the purpose who can endure the pressure. From 
60 ft. to 80 ft. is a good depth for divers to work at 
for any length of time. 





What is known as “platforming” is also had 
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recourse to when a wrecked vessel] has received con- 
siderable damage to her skin. A very successful 
illustration of this system was carried out at Boston 
a year or two ago by Mr. Wheeler. A long steamer 
coming up on the flood had her stern swung round 
by the tide, so that her stem was driven into one 
bank of the river. Asshe was just exactly as long 
as the river was wide, her stern stuck in the other 
bank. This was just at high water, so that when 
the tide began to fall she formed a bridge from one 
side of the river tothe other. The rise and fall is 
considerable at Boston, and as the vessel ceased to 
be water-borne, she, being fully laden, began to part 
in the middle, until at last her sheer line assimilated 
to the curve of the cross-section of the river-bed. 
The port was completely blocked, and it was 
thought that the ship would have to be blown up, 
but she was finally got off by a bold and original 
piece of engineering work on Mr. Wheeler's 

art. 
‘ The most usual occasions upon which platforming 
is had recourse to are when vessels are stranded on 
rocks. For low or deep platforming the cargo has 
to be more or less cleared out, and the chamber 
is built in. Considerable skill and experience are 
required to carry out a platforming operation with 
success. The amount of buoyancy that must be 
secured, the proper position so that the vessel may 
fairly trim, the securing of the timbers so as to 
prevent injury to the ship’s structure, and many 
other things besides the vicissitudes of wind and 
weather. Often, when a platform has been pumped 
out, owing to some untoward event the water 
has to be admitted again, so that the vessel may 
once more settle firmly in her old bed. Care is 
also required with a low platform to prevent the 
vessel turning over as she rises, a circumstance that 
would render the last state much worse than the 
first. 

The remaining system is that which is to be 
followed by the plant we now illustrate, namely, 
lifting by means of ropes and pontoons, or 
‘“‘camels,” as they are generally called by wreckers. 
As already stated, the plant owned by the Thames 
Conservancy is the most efficient for this purpose. 
It consists of two 400-ton camels, two of 300 tons, 
and three of 150 tons. All these are fitted with 
proper gear, and have lifted a large number of 
vessels from the bottom of the Thames, including 
72 steamers, 49 sailing vessels, whilst barges and 
other craft bring the number up to 400. These 
figures would be considerably exceeded if brought 
up to date, but we have not information as to the 
latest numbers. 

The method of lifting by pumping when either 
stanking or platforming is used, is expensive 
and uncertain, and many vessels are now left to 
their fate which might be recovered if better and 
surer means could be devised. The designers of 
the system we now illustrate claim that the 
— they advocate supply a safer and cheaper 
plan. 

Referring to our illustrations on page 404, 
Fig. 1 is a plan and Fig. 2 a cross-section of the 
camels and the wreck to be raised. In Fig. 1 
the wreck is shown by dotted lines. Four camels, 
as shown, make up a complete plant. They would 
require a couple of small steamers, say about 80 ft. 
long each, as attendants. Each of the camels 
would havea displacement of 1000 tons, with 18 in. 
of freeboard and all weights on board. It will be 
seen that in Figs. 1 and 2 the vessel is under the 
pontoons, and naturally cannot be brought to the 
surface, but may be suspended clear of the bottom 
in the manner shown in Fig. 2, so as to be towed 
into shallower water. The lifting ropes in this 
case lead through wells in the camels, so that the 
point of suspension may be at or near the thwart- 
ship centre of the craft, and thus nearly the full 
lifting capacity can be utilised. If the ropes led 
over the sides, the list that would be given to the 
camels would prevent the full power due to the 
total possible displacement being exerted. Water 
ballast is used, as shown, to overcome the ten- 
dency of the camels to list, as the pull is not quite 
central. In Fig. 3is given a sectional view of a 
vessel being lifted when the ropes are led over the 
sides of the camels in the usual manner. 

In most, if not all, cases of lifting by ropes, the 
ower of the tide is utilised to raise the vessel. 

us in the Thames, the ropes having been passed 
under the vessel, they are bitted or held firmly by 
the ec mpressors at the lowest level of the tide, all 
slack being taken in. As the flood makes, the pon- 


wreck can be towed into shallower water. It is 
evident that by this plan only a lift somewhat less 
than the range of the tide can be obtained every 
12 hours. The range of an ordinary spring tide in 
the Thames is about 20 ft., but 7 ft. or 8 ft. are 
lost on account of the difference in the draught of 
the lifting lighters when the load comes on, and 
also because of the ropes stretching. Though the 
tidal range may be enough for raising a wreck in 
the Thames, it would be often quite insufficient 
for less favourable situations. The vessels illus- 
trated are therefore provided with winches, the 
positions of which are shown in the illustrations, 
Figs. 2 and 3, and also on Fig. 4, which is a 
deck plan of one of the camels. Fig. 5 is a longi- 
tudinal section of the camel at line A A on Fig. 4, 
and Fig. 6 is a longitudinal section on the line B B, 
is: 4, Fig. 7 isa cross-section at the line C C on 

ig. 4. 

The pontoons have a longitudinal bulkhead at 
either side, as shown in Figs. 2 and 3, and trans- 
verse bulkheads running between the ends of the 
wells and the vessel’s sides, the wells themselves, 
of course, dividing off the central part of the hull. 
In this way the vessel is divided up into a number 
of compartments, and strength is also obtained, 
especially in the parts where the lifting ropes go 
over the sides when raising vessels as in F'ig. 3. 
These water-tight compartments are filled and 
emptied as required to meet and counteract the 
various forces brought into play during lifting. For 
emptying, a pair of centrifugal pumps are fitted, 
as shown in dotted lines in Fig. 4, there being 
hollow box keelsons, Fig. 10, running through the 
vessel for the purpose. 

The compartments between the bulkheads and 
wells, excepting those at the bow and stern, are 
used as engine, pump, and boiler rooms, and 
quarters for the men employed. The end com- 
partments are intended to be flooded at will, so as 
to alter the trim. The bow chamber would always 
be empty and the stern one full when the pontoon 
was being towed. 

The winches may be worked either directly by 

steam, or by electrical power. The latter is con- 
sidered more desirable, as it gives complete control 
from a central point. There are five winches on 
each camel, that is, one winch to each transverse 
well. These winches can be traversed across the 
deck so as to bring them to any required position. 
In Fig. 4 one winch is shown in the central posi- 
tion, and the other winches are not drawn in, but 
their bedplates are shown. The object for the 
traversing of the winches is that the lifting ropes 
may have a vertical pull from the side of the ship 
to be raised, as shown in Fig. 2. If the wrecked 
steamer in this case had been broader, the winches 
would have been placed further apart. It is desir- 
able that the stresses should always be vertical, in 
order that the positions of the pontoons may be 
maintained in regard to each other. For instance, 
in Fig. 2, if the winches were placed further apart, 
and the ropes were made to diverge from each 
other, the pontoons would be forced together when 
the lifting commenced, and thus would be likely to 
damage each other, especially if any sea were 
running. Itwill be evident that the traversing of 
the winches permits vessels of any width to be 
dealt with. In lifting over the side, as shown in 
Fig. 3, the winches are run into the position in 
which they are at the extreme opposite side of the 
pontoon, so that their weight may tend to counter- 
balance the pull of the lifting ropes. In that case 
rollers are provided to ease the movement of the 
rope over the bend. 
Two pairs of large bollards are provided to each 
winch. These are placed at the side of the pontoon, 
as shown in Figs. 1 and 4in plan, and in Figs. 2, 
3, 6, and 7 in elevation. There is also a bollard 
at eachcorner of the pontoon, and another pair at 
the bow, as shown in Fig. 4. The necessity for a 
number of these large diameter bollards will be 
easily understood, for in wreck-raising operations, 
heavy steel ropes have to be made fast. Details of 
the bollards are shown in Figs. 8 and 9, on 
page 404. They are constructed of hollow steel 
cylinders 4 ft. in diameter attached to the deck by 
angle-plates and brackets as shown. In each bol- 
lard of the broadside pairs there is contained a 
handwheel, attached to a vertical shaft which 
actuatesa sluice valve for regulating the supply of 
water to the compartments for trimming purposes, 
as already referred to. The arrangement is clearly 
shown in Figs. 8, 9, and 10. , 





toons rise and lift the wreck, and both camels and 








With these camels the vessel can, if the condition 


allow, be raised in the ordinary way, as followed in 
the Thames, by the tidal action alone. In that case, 
two ropes are used side by side in connection with 
each well. Onerope is on one of the winch barrels, 
from whence it passes down through the well and 
under the wreck. It then passes upwards on the 
other side of the ship, and enters the well of the 
opposite pontoon, passing through a hole in the 
bedplate of the winch directly opposite to the one 
from which it started. From this second winch on 
the second pontoon it passes to the bollards, where 
it is made fast. When, however, the winches are 
brought into play, the ropes are attached to corre- 
sponding winches in opposite pontoons, as shown 
in Fig. 2. Both winches then haul on each end 
of the rope, and the pull exerted by each winch 
is kept equal, there being an hydraulic indicator 
which registers the stresses, and the work of the 
winches is regulated accordingly. This indi- 
cator will be described later when we deal with 
the details of the winches. The necessity for keep- 
ing the pull on each end of the rope constant will 
be apparent. 

The wire ropes that will be used will be 10 in. to 
11 in. in. circumference. This is considered the 
maximum size that can be conveniently handled by 
men under the conditions that would be present 
when engaged inthe work of wreck raising. This, 
of course, limits the weight that can be lifted, 
unless extra ropes be used. For instance, in the 
case of a ship of 2000 tons and four pontoons being 
used, each winch and wire rope would carry 100 
tons, that being the limit of the rope. If, however, 
double ropes were used and 10 winches were 
brought into play, the lifting capacity would be 
naturally doubled, and as the camels have each a 
displacement of 1000 tons with 18 in. of freeboard, 
as stated, the total 4000 tons lift could be utilised 
under favourable circumstances. 

The handling of a 10-in. or 11-in. wire rope is a 
troublesome matter, and we will now proceed to 
describe more in detail the special methods that 
have been devised to meet the difficulties in the 
present case. One of the principal points to be 
observed is not to give too sharp a turn or nip to 
the lifting ropes, and another is to prevent injury 
to the rope by “riding” turns on the lifting drum 
when the great weight of lifting a wreck is on. 
In order to accomplish these ends the winch illus- 
trated on page 404 has been designed. Fig. 11 
is a side elevation. Fig. 12 is a front elevation, 
and Fig. 13 a plan of the winch. The drum 
or winding barrel of this winch consists of a hollow 
open-ended cylinder grooved to take the rope as 
shown. The mechanism by which the barrel is 
turned is well shown, and does not need description. 
Supposing the lifting of a wreck to be just started, 
there would be little rope on the barrel, but it 
would be gripped by a clamp or compressor on the 
inside of the drum. The loose end, or fall of the 
rope, would te wound on the holding reel shown to 
the left-hand in Figs. 12and13. Supposing the 
rope to have taken sufficient turns on the drum to 
cover the latter, instead of coming back with 
riding turns (so that one coil of the rope would 
override the other) the turns would be trans- 
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ferred to the holding reel, which would be ro- 
tated for the purpose. It is necessary to make 
the lead from the barrel to the reel without sharp 
bends, and this is effected in the manner shown in 
Fig. 14, which is an expanded inside view of the 
barrel, as if the interior were laid out flat. In this 
way there is no danger to the rope from being either 
crushed or nipped, and at the same time it is 
prevented from getting about the deck. 








It will be seen that the main driving worms are 
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mounted on vertical shafts, and that the lower 
ends are provided with thrust bearings, the collars 
being ehown in Figs. 1l and 12. In Figs. 15 and 
16 a further detail of this part of the mechanism is 
shown. The shafts here transmit the thrust from 
the wormwheel to the thrust-block through the 
collars. This thrust-block is composed of two 


parts, and is prevented from rotating by a key on 
a retaining bracket, as shown in Fig. 16. The 











lower end of the shaft and thrust-block rest upon 
a piston which works in a cylinder formed in the 
bedplate of the winch. The shaft is mainly kept 
in position vertically by the cap at the foot of the 
shaft, but a smal] amount of upward travel is 
allowed to the shaft and thrust-block, as will be 
seen by the space left between the recess in the 
bedplate and the top of the thrust-block, and also 
the top part of the upper collar. The shaft can 














be raised by hydraulic pressure. This is obtained 
by means of the horizontal screw plug shown. 
This plug screws in and out of a cylinder form- 
ing part of the main casting. By screwing the plug 
in, the pressure is increased in the horizontal cy- 
linder, and therefore in the first-named vertical 
cylinder, so that the footstep on which the vertical 
shaft rests is raised, there being a passage between 
the two cylinders, and a hydrostatic footstep-bear- 
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SMITH’S DIRECT-READING 


MICROMETER GAUGE. 


CONSTRUCTED BY MESSRS. 8. SMITH, SON, AND CO., EDINBURGH. 
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ing is thus secured. When the screw is set back, 
the cap on which the thrust-block and shaft rest 
beds on the bottom of the casting. Of course 
& pump could be used if necessary in place of the 
screw plug. 

By means of a gauge attached to the cylinder the 
pressure of the liquid employed may be shown, and 
this pressure is a measure of the stress on the 
lifting ropes, so that the work being done by the 
winches may be known, and the stresses on the 
ropes can be kept constant. These gauges will 
have electiical indicators, all of which can be read 
in the bridge-house, from whence all operations 
are controlled by the salvage agent in charge, 
as already referred to. 

h The detailed arrangements and general principles 
ere illustrated and described have been worked 
Mi by Messrs. James Bell, master mariner, of the 
Cae Steam Tug Company, Limited ; William 
“ ee M.I. Mech. E., superintendent engineer; 
nd James William Foster, salvage agent, and the 
iene —_ the inventions are the property 
yage i 2 

aireet, Live : ae iances Syndicate, of 44, Chapel 
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DIRECT-READING MICROMETER GAUGE. 

WE illustrate on this page a direct-reading micro- 
meter, which has been devised by Mr. Ciceri Smith, 
of Edinburgh, and is supplied by Messrs. Smith, 
Son, and Co., of 219, High street, of the same city. 
The difficulty of reading a micrometer of the ordi- 
nary type in a dull light is well known, and as a 
short mental calculation is usually required to arrive 
at the proper result, an error is very liable to slip 
in here, especially when the instrument is only used 
occasionally, Thus in the ordinary form of calliper 
gauge the screw is cut with 50 threads per inch, and 
the shank is divided so that each division repre- 
sents +25, in., whilst each division on the divided 
edge of the thimble represents ;,;'5; in. In read- 
ing the instrument, therefore, the number of divi- 
sion shown on the shank have to be multiplied 
by 25, and added to the reading on the edge of 
the thimble. As will be seen from Fig. 1 above, Mr. 
Smith’s instrument is of the calliper type, with the 
addition of a set of registering dials, as shown. A 
section through the frame of the instrument is shown 
in Fig. 2, whilst the screw and its attachments are 
shown separately in Figs. 3to 7. The threads are 50 
to the inch. They are ——— from injury by a 
thimble U which is rigidly fixed to one end of the 











screw, and turns with it. A second thimble W is 
placed over that already mentioned, and is fitted with 
a knurled end. This outer thimble drives the screw 
through the friction of the spring shown in Fig. 5, 
and hence it is impossible to strain the screw, since as 
soon as the pressure becomes too great the spring 
allows the thimble to slip. The connection of the 
spindle to the registering wheels is effected by means 
of the stop shown on the unthreaded portion, Figs. 3 
and 4, This takes into a slot on a sleeve, on which is 
mounted the thousandths wheel D, Fig. 8, which in 
turn drives the hundredths and tenths wheels F and H 
through the intermediate pinions G and E. These latter 
have a step-by-step motion, as in an ordinary counter. 
The arrangement of these wheels inside their cage is 
shown in Figs. 9 to 14. The cover of the cage is 
pierced to show the numbers on the dials, as represented 
in Figs. 1 and 12, but these openings are covered with 
glass, with a view to excluding dust and dirt from 
the mechanism. At the same time the metal cover is 
countersunk around the orifices, so as to bring the 
figures as close up to the glass as possible, and thus 
avoid shadows on them. ‘The different wheels 
operate in the following way: The large wheel 
D, mounted on the shank of the screw with 
which it rotates, drives the pinion E, which 
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has only half the number of the teeth, and thus) 
rotates twice whilst D revolves once. The figures on | 
D, it will be seen, are repeated, so that for each re- 
volution of the screw, it shows in succession 20 figures. | 
As the pitch is, in., each figure represents an ad- | 
vance of ;,|,; in. As E has only half the number of 
teeth, every time the screw is revolved half aturn, the 
‘long teeth” engage with the teeth on the second 
registering wheel F, and move it through one division, 
representing}, in. Motion is conveyed from F to H 
by the idler G, also fitted with long teeth, which 
turn H through one division for every revolution 
of F. The figures on H therefore denote tenths of 
an inch. The device has also been fitted to micro- 
meters of the bar type, as shown in Figs. 15 to 
18. The registering device is fitted in this case 
on the sliding head, which latter isin the first instance 
adjusted to one of the divisions engraved on the bar 
which are cut at intervals of 75 in. The rule is read 
through windows cut in the head as shown, the figures, 
as it will be seen, being suitably engraved. Thus whole 
inches and tenths are obtained direct, whilst the read- 
ing of the micrometer giving the hundredths and thou- 
sandths is registered at openings on a line with the 
windows already referred to. The registering mecha- 
nism is similar to that used in the calliper gauge. Mr. 
Smith’s gauges are extremely convenient to use, and 
those we have examined are admirably finished in all 
details, 





WATER-TIGHT DOORS AND THEIR 
DANGER TO MODERN FIGHTING SHIPS.* 
By Captain the Right a a CHARLES BERESFORD, 


TuHE country is now thoroughly aroused to the fact that 
the punctual and certain delivery of our food and com- 
merce, and even the existence of our empire, depends 
absolutely on our command of the sea. Hostilities may 
be commenced by an attack upon weak points by torpedo 
fleets, by mining fairways, by the attempted destruction 
or interruption of commerce by cruisers or torpedo-boats, 
or even, indeed, by the levying of indemnities upon unde- 
fended towns; but whatever the result of these prelimi- 
nary efforts, the ultimate issue of a naval campaign must 
depend upon the defeat or success of the battleship fleets. 
It, therefore, becomes imperative that nothing which 
human foresight can conceive should be left undone to 
insure that the individual ships of the battleship fleet will 
resist as long as possible the three modern elements of 
danger to be faced in action, t.c, the gun, the torpedo, 
and the ram ; and also those unforeseen contingencies in- 
separable from the life of a fighting ship whether in peace 
or war. 

It appears to me that every effort has been made, as far 
as human ingenuity has gone at present, to secure a ship 
floating after a severe gun action, but equal attention has 
not, in my opinion, been paid to this consideration in the 
event of a ship being badly wounded by ram or torpedo. 
It is to redace the probability of losing a vessel through 
the agency of these *‘ elements ” that I make the following 
proposals, 

A battleship is a variety of compromises, and water- 
tight doors form one of those compromises. The water- 
tight door compromise may be defined in the following 
manner: It is the safety of the ship v. the conveniencsa of 
the departments. In my opinion the safety of the whole 
ship is infinitely more important than the convenience of 
the different departments. According to the system 
which obtains at present we put ourselves to great 
trouble, inconvenience, and expense, and add enormously 
to the weight of our ships (a most material point) by 
building a large number of bulkheads athwarbshipa, and 
fore and aft, to insure her safety when wounded below 
the waterline. Then, in order to defeat our original 
object, we cut a great hole (often two) in each bulkhead 
for the conveniences of the different departments on board, 
and so practically reconvert the ship into one compart- 
ment. It bas so often been proved that the holes are in- 
variably open when an unforeseen contingency occurs. 

I am well aware that this matter has been one of con- 
tinual debate and discussion amongst the separate depart- 
ments, the seaman, the constructor, and ths engineer, 
who have to use their expert knowledge in deciding the 
many complex and tremendously difficult problems in- 
volved in the construction of a battleship. I am, there- 
fore, somewhat diffident about putting forward my idea 
in the face of the expressed opinion of the constituted 
authorities, who have devoted their energies to the con- 
sideration of this matter; but, having for some years 
given this subj-ct my earnest attention, and knowing the 
opinion of a very large number of my brother officers, as 
well as constructors and engineers outside the service, I 
have come to the conclusion trat there is a great diversity 
of views on the water-tight door question. In view of 
this diversity of opinion, and the fact that the French 
have almost entirely done away with water-tight doors in 
their new ships, I venture to lay my arguments in favour 
of a reduction in the number of water-tight doors before 
the highest community of experts on such a matter that 
the country can produce, 

It is a fact that upon the loyalty of water-tight doors 
when closed, and upon the assurance that they are pro- 
perly closed, depends the power of a battleship to float 
when wounded by ram, torpedo, or possibly the gun. In 
war time our ships will not always bo in action, but they 
will nevertheless be exposed to dangers (principally of 











* Paper read before the Institution of Naval Architects. 


submarine explosions) which may be totally unlooked for, 
and in the nature of a complete surprise. 

Although all water-tight doors would b3 closed on 
going into action, it is possible, indeed probable, that all 
or many of these might be open for ventilation or con- 
venience, when one of the ualooked-for contingencies I 
have suggested occurred. It has been authoritatively 
stated, for instance, that the cause of the loss of the 
Victoria was that the water-tight doors were not closed, 
and it has been constantly proved to be impossible to 
close water-tight doors in an emergency, no matter how 
well disciplined and how gallant the ship’s company may 
be. The splendid but unavailing heroism of the officers 
and men of the Victoria wa3 a shocking and terribly 
convincing proof. Other evidence exists, namely, Re 
d'Italia ramming at Lissa, Vanguard and Grosser 
Kurfiirst sunk by collision in peace time during man- 
ceavres, and Blanca Escalada sunk by torpedo. 
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may be exemplified in the following manner: If a ship 
be wounded by torpedo or ram in a compartment below 
the water line, the water will rush in with irresistible vio- 
lence. With the present system of water-tight doors, 
where the sill is nearly level with the deck, there is 
nothing to prevent the water rushing to all parts of the 
— at once, and it becomes impossible to close the 
oors, 

With my proposal the water meets a solid bulkhaad 
all round the compartment to a height of 5 ft., 6 ft., or 
mora, according to the height of compartments. The 
water is confined for some appreciable time in one space, 
and this gives ample time to close and secure the “ rec). 
angular opening” at the top of the bulkhead. 

Another point of advantage I claim for this suggestion 
is that bulkheads having small openings in them must, 
on the face of it, be stronger than bulkheads having large 


It was | doors, reaching for nearly their whole length, from deck 


reported in each case that, had it been possible to close | todeck. Inthe event of a ship being rammed, the vio- 
the doors in time, the ships would have been saved. I! lent blow will not only disturb bulkheads locally, but is 
believe it to be a fact that no ship has been eaved when | certain to disturb bulkheads at some distance from the 


wounded below water level at a moment when her water- | point of impact. 


tight doors were open. If doors be open in an unforeseen 
contingency, or when the ehip is rammed or torpedoed, 
it is allowed that the ship is in danger. The possibility 
is that her doors may be open. Hence the danger of 
having the doors at all. 

I propose to avoid the danger of that possibility by (1) 
doing away altogether with the greater number of the 
doors, and (2) by so modifying the siz3 and position in 
bulkhead of some of those which remain, as to prevent a 
sudden rush of water being immediately distributed 
through different compartments in the ship, as occurred 
in the Victoria, 

The total number of doors in each of the following ships 
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is: Magnificent, with 150 compartments, 208 doors; 
Royal Sovereign and Rapulse, 186 compartments with 
148 doors ; Rodney and Anson, 121 compartments and 98 
doors; Theseus and Hawke, 122 compartments and 98 
doors; and the Agincourt, 29 compartments and 17 doors, 
The old ships have few compartments, but much less 
doors in proportion. 

The following list gives the number of doors in ships of 
the Magnificent class dealt with according to my sugges- 
tions: (L) Doors I propose should be done away with, 19; 
(2) doors I suggest should be modified in accordance with 
my proposals, 23; excepting ammunition passage doors 
and (3) doors in which no alteration is proposed, 22, _ 

1, By far the most important doors to do away with, 
in my opinion, are all on all decks below water line 
between 63 and 105 stations, which bulkheads inclore the 
engine-room and boiler-room compartments. I agree that 
quick communication is necessary between the engineer 
officer and his subordinates, but quick verbal communi- 
cation is all that is required ; and, in my opinion, all 
demands could be met by a small scuttle. These com- 
partments form the belly of the ship—the great floating 
power from which she gets her buoyancy. In case of one 
of them being flooded with water, or filled with steam 
from a fractured pips, or other cause, the water or steam 
is immediately communicated to the whole belly of the 
ship owing to the impractibility of closing the water- 
tight doors in an emergency—as shown by the examples 
quoted. Now not only is each thwartship bulkhead 
pierced by a door (often two), but the midship bulkhead 
also has often two in each compartment. The next most 
important place is, in my opinion, right forward, where 
water-tight doors should be done away with altogether 
in collision bulkhead, and I think they should also be 
done away with in the next bulkhead abaft, in order to 
be still comparatively safe if the collision bulkhead gives 
way. In fact, no opening whatever, either sluice valve 
or anything else, should exist in this bulkhead. The only 
way to get to the foremost compartment should be by a 
manhole in deck above. d : : 

[Incidentally it might be mentioned that I think (1) it 
would bs advisable to shift the collision bulkhead further 
aft, so that it should be quite clear of all the strengthen- 
ing pieces supporting the ram ; (2) that it should be far 
more strongly fitted than it is; and (3) that it should be 
rounded like a barbette instead of being at right angles to 
the side, ] 

2. In the case of the doors I propose to modify, the 
large doors should be replaced by small rectangular open- 
ings close up to the deck, at the top of the bulkhead, as 
shown in sketch. This proposal is intended to allow 
officers and men to get from one compartment to another 








quickly if necessary. The merit I claim for this fitting 





Bulkheads with emall openings as pro- 
posed are certain to withstand the shock better than bulk- 
heads having large apertures as at present. 

If a ship be wounded by torpedo or ram in a compart- 
rennet He = poe the ve} line Ose water can 
enter), the utility of my proposal is equally great, as the 
solid bulkhead will confine the water to one locality. 
Even were the water-tight doors closed in battleships, I 
have no faith in the strength of the fore-and-aft bulkhead 
in engine and boiler rooms, Even when strengthened 
by Z-angle irons, as has been done lately, it is nov strong 
enough ; and the test for this bulkhead should, in my 
opinion, be far more stringent than that now employed, 
i.e., being pumped on with a hose. 
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8. In the case of the doors in which no alteration is pro- 
posed, they are necessary for the fighting efficiency of the 
ship, as there are certain places where doors are neces- 
sary (such as for the supply of ammunition), and in bulk- 
heads of compartments, that have no ladderway or escape 
through deck overhead. It is no use arming chips with 
quick-firing guns unless the line of communication from 
the magazines to the guns allows for constant supply and 
quick delivery. 

There are only seven doors in the whole ship below the 
water line that, in my opinion, should remain. The doors 
that are necessary should, I think, be improved. I cannot 
conceive a worse principle than is employed for closing the 
hinged doors in the British Navy. The hanks and butter- 
fly nuts have each one to be secured or screwed up sepa- 
rately. The consequence is that in a panic or sudden 
emergency you invite an accident, as it is unlikely that 
men will remain to secure each hank and each butterfly 
nut, without which the door cannot be effective. I have 
seen many doors. a great deal better than the ones em- 
ployed in the Navy, of the same weight and about the 
same price. The principle that should be enforced is that 
it should be possible to shut the door and secure it in one 
movement, 

Owing to the length of my paper, I do not propose to 
enter into details concerning the doors of the other classes 
of ships I have named ; but I am most strongly of opinion 
that in fighting chips of all clagses the cuggestions I have 
made should be carried out in each ship building. and 
that ships built should be altered in the direction I ad- 
vocate. Ibis only by using foresight that possible, and I 
consider probable, dangers may be avoided. 

In the very latest class of ship building (Terrible), we 
appear to have gone more mad on water-tight doors than 
in any other class. The engines and boilers in the belly 
of the shipare in 10 different compartments, and in these 
10 different compartments there are 16 different doors, a 
system of construction that appears to me to be simply 
risking the safety of the ship by preventing the bulkhead 
from carrying out the object of its existence. 

It will be argued that owing to the excellence of our 
drill and discipline it is possible, from constant practice, 
to close these doors in time to save the ship after an 
accident has occurred. I entirely disagree with this, and 
have given proofs that it cannot bedone. The system 
of closing doors by evolution as to time invites an accident. 
As all captains well know, the men will run down, if 
allowed, heave one or two hanks over a vertical door, or 
let fall a horizontal door without screwing up all butter- 
flies and report it closed, which is true, but the door is 
not properly secured. If the water got the wrong side of 
the bulkhead or deck, the door would immediately burst 
open. The argument that my proposals will affect the 
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ventilation of the ship cannot be sustained in these days | (a) Water-tight doors, at or below water line, which, in 


of mechanical ingenuity for overcoming difficulties. a seaway, can be kept always completely shut, or if 

Lately—within a few weeks—I paid a visit to Toulon, | needed open it is only occasionally and for a short 
and was greatly struck to find that the two new French | time, after which the doors can be restored to their 
ships, Carnot and Jauréguiberry, building there have been | thut-up position, Water-tight doors well above water 
constructed, so far the water-tight door question goes, | line. é : 
almost exactly as I have advocated for some years. These | (b) Water-tight doors below water line, between com- 
ships have not one single compartment that goes right partments, such as the engines and boiler-room compart- 
across the ship. | ments, through which communication when the ship is at 

Their six boiler and two engine rooms are entirely cut | sea is permanent or practically so. _ 
cff from any communication with each other, except by | (c) Bunker water-tight doors, which not only are to be 
voice tube. The only ingress or egress is by small rect- | kept opsn in a seaway, but are also liable to be jammed 
angular openings, at the top of the bulkheads, and level by coal when closing. 
with the top of the boiler in the boiler-room and the top of | Hinged Water-Tight Doors.—Water-tight doors under 
the cylinder in the engine-room. To get from one to, head (a) donot require to close quickly, and therefore 
another it is necessary to go up a ladder, cross a deck, | are usually made hinged, in which form a good, simple, 
ard then descend again. Even their submerged tubes are | light, and efficient water-tight door can be obtained. 
in separate water-tight rooms with solid bulkheads,| Figs, 1to7 (page 408) show how these doors are generally 
instead of both being in one great space with doors in it, | made. The hinged door has, all round its edge, screw or 
according to the English custom. | lever latches to keep the door when shut well tight against 

Moreover, the fore-and-aft bulkheads are far more|the seat frame. For bunkers above protective decks 
strongly secured than ours. Every 3 ft. there is a heavy | screw latches are preferred, all independent and worked 
H-iron (like a railway rail) bolted vertically to the bulk- | only from one side, as in Fig. 1. The seat frame is gene- 
heads. They have also the same principle in use with | rally fitted with india-rubber or tuck packing, but when 
regard to small openings in the bulkheads above the water | absolute tightness is not necessary, as is the case with coal 
line as I advocate. These openings are oval, and on the | bunker bulkheads above protective decks, or with doors 
top of a coaming about 44 ft. high. It is necessary to put | well high above water line, the packing can be dispensed 
one foot through and then bend your head, to get from | with, the seat being then a simple solid frame of rectan- 
one compartment to another. _ | gular section, as shown in Fig. 4. These solid frames, 

The French ships, owing to the disposition of their | while efficient, are economical, as they dispense with the 
weights, are not so stable as our ships, and it may there- | packing, which is expensive and subject to rapid deteriora- 
fore be argued that with this knowledge they divide their | tion. Various packings, other than india-rubber or tuck 
ships into smaller and more numerous compartments. | packings, such as cotton packing in a natural condition 
Bat, though our ships may be more stable, I prefer to | or well greased, leather, &c., have been tried; but, so 
ocalise the water as much as possible when it does enter | far, none of them have yet been found to combine dura- 
through the effect of a wound. bility, efficiency, and cheapness in the desired degree. 

I most earnestly commend to the attention of the| Doors in passages through bulkheads have lever latches 
Institution of Naval Architects the views I have enun- | workable from both sides, as in Figs. 3 to 7. These 
ciated in this paper. I maintain that with such practical | latches, when the doors are well above water line—as 
facts as the Victoria, &c., staring us in the face, we are | passage doors on main decks—may be fitted only along 
quite wrong to continue the srystem of water-tight doors | the edge opposite to the hinges, and connected all to one 
at present adopted in our Navy, particularly in the case | handle. in which way they can be worked together at one 
of battleships. . time (Fig. 3). 

The battleship fleet, upon which we most rely, consists | Latchlees doors have also been resorted to. In this 
of only 22 ships (I speak of the modern ships), out of which | case they are double, viz., they have two shutters work- 
seven cannot be ready for the pennant for a year or more. | ing opposite one to the other on the two sides of the bulk- 
I do not count the 12 light-ended ships, as I consider if | head, so that whichever side is flooded there is always 
they get into ‘‘close action” they will go down bottom | one of the two shutters pressed to close by the pressure of 
up after the first 20 minutes; and I do not count the | the water itself. Suitable springs cause both shutters to 
14 battleships armed with muzzle-loading guns, as there | close when released after having been opened. These 
is no place you could put them in an action where they | doors are said to be handy and efficient. 
would have a chance even against small cruisers, armed | Sliding Water-Tight Doors.—Water-tight doors under 
with modern breechloading quick-firers, as the small | head (b) require efficiency and quickness combined. 
cruiser has not only the advantage of speed, '-r* of range | Therefore they are usually made of the sliding form, and 
as well. Therefore do let us be perfectly w..tain that | workable both from the door itself and from the decks 
there is, as far as human foresight goes, no weak point | above. They are made to elide vertically or horizontally, 
in those ehips upon which we do depend, and which | according to space available; but vertical sliding is pre- 
should have the power to keep afloat under almost any | ferred when poesible, as the door can be made compara- 
contingency. ene tively simpler and lighter. Some people are of opinion 

he summary of my contentions is: : that vertical sliding is also preferable as being faster 

1. Many water-tight doors can beabolished. This would | when closing, but, with proper arrangement, horizontal 
add to the eafety of the ship. , : sliding need not be inferior in this respect, while cer- 

2 Many water-tight doors can be modified with the tainly it offers greater easiness of marceuvre when open- 
same advantage. ing. This point is worth consideration, and will be dealt 


3. That where water-tight doors are necessary of their | with more fully later on. When horizontal, the doors slide | Y 


present size, they should be constructed on a better prin- | on running wheels, by which they can be worked rapidly, 
ciple than those we now use, _ ; q both when opening and closing, without being subject to 

4, That all these alterations in construction can be | jam, as is the case when they slide on the guides. The 
carried out without affecting the fighting efficiency of the | wheels are fitted in such a way as to be accessible for 
eee : : . «as... | inspection and repair. 

My object in writing this paper is to invite discussion | Horizontal sliding doors are generally worked by a 
from those shipbuilding experts who are best able, by | rack and pinion gear, the rack being fitted to the door, 
argument, to prove that those who agree with me on this | and the pinion to a vertical shaft leading to the main 
all-important question, are right or wrong. deck above. A hand key, which is kept always ready 
near or on the door iteelf, can be quickly geared on the 
pinion and used as a handle to work the door from its 

WATER-TIGHT DOORS.* a Mh Fe way the = can be opened _ or 
aa ry ‘ : easi the same person who wants to pass through ib, 
By Colonel * tenga wg ——— Construction, | oy os Ea emed whieh is not secured with Sartiea! sliding 

: oyal Ita. ian avy, Mem er. . doors, except by special arrangements. 

TuE subject of water-tight bulkheads, in relation to| Figs, 8 to 11 show an ordinary horizontal sliding door, as 
the safety of ships, has been fully dealt with in various | ygually fitted on board ships. The lower side of the door 
valuable papers read before this Institution; but, as far | frames of sliding doors, when grooved to form a guide 
as Iam aware, not sufficient importance has been given | to the shutter, is liable to get chocked with dirt, and to 
to water-tight doors, on the efficiency of which so much | prevent this the guide is usually covered with a lid, 
of the efficiency of the bulkheads themselves depends. which opens automatically when the door is closed. To 

That things in this matter are not satisfactory is made avoid the necessity of this cover, the lower side has gene- 
apparent, not only by sad disasters, but by the general | rally no guide. 
opinion that a water-tight bulkhead, to be really efficient, | If we turn a horizontal sliding door 90 deg. on its plan, 
ought to have no water-tight doors whatever. Of course | we have a vertical sliding door needing no alteration for its 
much of this feeling is due to daily experience, showing | working. However, with vertical sliding, the gear, instead 
that the human factor is not always to be relied upon. | of a rack and pinion, is generally a fixed vertical screw 
And, of course, strong and perfect bulkheads and water- | shaft working in a nut attached to the door, Figs. 12 to 14. 
right doors are of no uee when the latter are neglected, or | With this arrangement the movement of the door is slow, 
eft open unnecessarily, or when no sufficient drill is | both when opening and closing. Such slowness is not con- 
— on board to secure their being shut quickly |-yenient, especially when closing, which operation, in time 
ps en needed. But, apart from this, a good deal of dis- | of emergency, ought to be as quick as possible. To secure 
de still due to the doors not being always made in | this result various devices have been resorted to, a usual 
A 6 4 t way to secure promptness of action and efticiency. | one being an eccentric or some similar apparatus by which 
And the scope of this paper is to pass in review the| the nut is thrown out of gear when the door is to be 
—e systems of water-tight doors adopted, and to draw | shut, Then the shutter falis down quickly by its own 
pres it the requisites which the latter ought to eatisfy to | weight (Fig. 16). (This implies, of course, that the door 
Secure the best practical results in the conditions of eer- | is closing when the shutter is lowered, as is generally the 
oes under which they are to act. It is at sea that these con- | case. ) 

Prcrn principally manifest themselves, aud it is specially | The disengaging gear, as above described, is open to two 
d Aes oe danger exists and the functions of water-tight | objections: 1. When released it leaves the door free to 
pe fie occasion to and must exert themselves in the | fall suddenly, and gives no means of checking or regulat- 
apt me way. . hays : ing the descent; therefore it is dangerous, as the door 
= phere y to the said conditions, water-tight doors may may be released just at the momenta person is passing 
ed into three classes : through. 2. When the shutter is down it is sometimes 

not easy to put the nut in gear again to force the shutter 











“a read before the Institution of Naval Archi- | well against the seatb frame. To avoid these defects, in 


lieu of the nut a brake is fitted to the door, as in Fig. 16, 


or two wormwheels with locking brake are fitted, embrac- 
ing thescrewshaft(Figs.17and18), These wheelsarelocked 
fast when the shutter is raised, but can be made loose at 
any convenient degree when the shutter is lowered. 
When locked they act like a screw nut in which a screw 
shaft is revolving. When loose they simply turn fieely 
and glide along the screw shaft. Therefure the shutter 
can be regulated at will on its descent, and can be forced 
tight against the seat, when down, by simply tightening 
the locking brake when the screw shaft can be used to 
force the shutter. 

The tightening brake can be locked both from below 
and from above deck as convenient. The gear, whether 
rack and pinion or screw shaft and screw nut, is usually 
worked by hand; but now that electric power is gener- 
ally available on board ships, the said mancuvre can 
easily be made by a emall electric motor fitted to the hand 
shaft of each door, as shown in dotted lines on Fig. 20. 
This arrangement, which has already been fitted on buard 
ships of the United Suates Navy, has two advantages. 

1. The door can be opened and sbut instantly by the 
person who wants to pass through, simply by making and 
reversing an electric contact. 

2. The closing of all doors that might happen to be 
open in time of emergency can be effected by a single 
person—by the officer in command on the bridge. The 
electric arrangement does not impair the efficiency of the 
hand gear (which is needed all the same, should the elec- 
tric current fail), as, when the electric current is inter- 
rupted, the electric motor offers but little friction, which 
can ae be overcome by the hand gear itself. 

Possibly the same advantages might be secured in a 
more reliable and efficient way by using hydraulic instead 
of electric power. A simple, small hydraulic cylinder, 
with reversing valve fitted to each sliding door, and con- 
nected to a pipe carrying the compressed water, would 
be all that is necessary. The force for working a water- 
tight door being comparatively small, a small quantity of 
water at a very moderate pressure, such as is available on 
the feed pipes of the boilers of theship, would be sufficient 
for the purpose. And, as in a seaway the feed pumps 
are always at work, the feed water pressure for working 
the water-tight door would be always available and ready. 
With the addition of a hand force pump and accumulator 
to supply the water pressure when the boilers are not at 
work, the whole arrangement would serve the purpose in 
a complete way, whether the ship is at sea or in harbour, 
and, being practical and reliable and of easy main- 
tenance, it could dispense with the hand gear, which then 
would be superfluous. The accumulator need not be large. 
With a water pressure of 150 1lb.,a water capacity of a 
few cubic feet would be sufficient to work a dozen water- 
tight doors at a time, which number is ample even for a 
big ship. 

The advantages above enumerated are, in my opinion, 
worth consideration. In fact, why are water-tight doors 
objectionable? Principally because they are kept open. 
And why are they kept open? Simply because the opera- 
tion of opening and closing them is tedious, and slow, and 
fatiguing. Reverse this condition, give the man who 
wants to pass quickly through a door the means of open- 
ing it rapidly by simply pulling a small lever, let the 
lever, as soon as it is released, go back automatically and 
close the door after the man has passed, and then, I think, 
ou will see the sliding water-tight doors fulfilling their 
important function of allowing a free communication 
between the main compartments of a ship, without im- 
pairing the safety of the ship. This refers to passage 
water-tight doors. For bunker doors which are neces- 
sarily kept open at sea, the difficulty would also be over- 
come by the hydraulic arrangement, as by handling a 
simple main valve the officer in command would be able 
to close in a few seconds all water-tight doors that might 
be open at the time. 

A difficulty would still exist, to a certain extent, on 
board warships, where the bunker holes on protective 
decks are kept shut. In these ships the coal trimmers, 
on closing the doors, would bs» practically shut in the 
bunkers with no possibility of escape—a condition not 
very pleasant; and it is this fear of being so imprisoned 
that has prevented the success of all schemes for suddenly 
closing the bunker doors, as the coal trimmers, to avoid 
such an awful fate, contrive means for jamming the doors 
to prevent them being shut. Therefore, should any 
arrangement for closing suddenly the bunker doors be 
resorted to, it ought to be completed by giving proper 
means of escape to the coal trimmers. The sliding shutters 
of water-tight doors, whether for bunkers or for passage 
through compartments, when shut, are usually forced ard 
kept tight against the seat of the door by means of 
inclined guides or wedges. This arrangement is open to 
objections, as the wedges are needlees when the pressure 
of the water acts to keep the shutter self-tight against the 
seat, and they are generally inefficient) when the water 
pressure acting on the opposite side tends to force out and 
detach the shutter from the seat. Moreover, the guide 
wedges, to be efficient, must press hard, with the result 
that the door is then hard toopen. To avoid these defects 
double-seat water-tight doors may be resorted to, which 
are self-tight, whichever of the two sides of the door is 
pressed by the water. Figs. 17 to 21 show two double- 
seat water-tight doors, one vertical and one horizontal 
sliding, as fitted on board the Royal Italian cruieer 
Eiba. Double seat doors ere naturally heavier than 
single ones, but at the s:me time, they are more robuet 
and rigid, which is advantageous to prevent deforma- 
tion and insure tightness. There being no wedges 
to tighten the shutter, as this function is fulfilled by the 
water pressure itself, the shutter, when the door is shut, 
in ordinary condition, is free to glide along the guides, 
with the result that little force is necessary to move it and 
open the door. 








On account of this freedom, double-seated doors can be 
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also easily balanced with counterweights, in such a way 
that they will close gently by themselves as soon as the 
person who has opened them has passed through. 
Double-seat doors have necessarily a grooved guide on 
the bottom or threshold, which would bea liable to get 
choked with dirt, unless it is kept covered or in some 
other way protected when the doorisopen. Figs. 17 and 18 
show an automatic cover as fitted to the vertical sliding 
door. In the horizontal sliding door (Figs. 19 to 21), the 
protection of the bottom groove is given by a tail-filling 
piece carried by the shutter to fill the bottom groove when 
the door is opan. 
’ Bunker Water-Tight Doors.—Bunker water-tight doors 
are generally vertical sliding, single-seated, screw-shaft 
geared, and close, as usual, downwards (Fig. 22 and 23). 
These doors are generally acknowledged to be defective, on 
account of the coal that lies on their threshold when open, 
and which opposes an obstacle when the shutter is lowered 
to shut. Moreover, the pressure of the water inside the 
flooded bunker tends to open the door, which therefore is 
scarcely water-tight, specially at the bottom, where there 
are no wedges or guides to keep the shutter well pressed 
against it. Both objections would, in my opinion, dis- 
appear if the door be made double-ssated an 
wards, as then it will alweys be self-tight, whichever side 


of the bulkhead is flooded, and the coal that might lie on | economic policies. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 19. 

Less favourable conditions in iron and steel prevail. 
A depression in prices, which it is believed will be only 
temporary, has spread over all markets. The contest for 
summer trade has not yetset in, although a great deal 
of engineering construction work has been determined 
upon. Pipe line work will be an important factor in 
the oil and natural gas fields of Pennsylvania, Ohio, 
and Indiana, A large business is promised in plate 
iron ; orders have been placed in Pennsylvania mills 
during the week for 1900 tons. The agricultural 
implement, tool, and machine shops are about placing 
orders for summer deliveries. The farmers have held 
cereals worth 300,000,000 dols. in their own hands, 
robbing speculatcrs of that much power to do harm. 
Railroads are now doing a large business. Manufactur- 
ing capacity throughout all the industries will be 
more active after April 1. The Presidential nominat- 
ing contest is waxing warm, and at present the high 


close up- | tariff aspirant is in the lead, for the people are full of 


repressed indignation at their present rulers and their 
The New York banking interests 


the threshold would fall down by itself, in the stokehold | have issued their ukase that the gold issue must be 


or in the bunker, when the shutter is being raised, 

From the model of this arrangement exhibited the door 
is double-seated and closes upwards, the shutter, when the 
door is opened, being lodged in a box at the bottom, and 
filling with its upper edge the threshold groove. Nay, this 
upper edge forms the bottom of a frame cast solid with the 
shutter, and which fills the grooves of the door all round, 
and keeps them clear. Moreover, top and bottom of the 
door aperture are not straight, but convex, and the corre- 
sponding edges, both of frams and shutter, are made 
sharp, to facilitate the crushing and shearing of the coal, 
should anv piece of it rest on the top edge of the rising 
shutter. The door is worked by the usual screw-shaft 
gear, gearing in a nut fixed on top of shutter frame. Of 
course any other gear might be fitted instead. With the 
proposed arrangement the threshold of the bunker door 
is higher than the bottom of the bunker by the whole 
height of the shutter; but, by limiting the height of the 
door opening to 2 ft., which is sufficient, the said thres- 
hold, in ordinary cases, need not be more than a few 
inches above the boiler platform, as is usual at present. 





Russi1in PETROLEUM.—Rich deposits of petroleum have 
been discovered in the Bibi-Eibat district, Russia. A daily 
production of 250,000 poods has been already attained. 


| 








the fight. This suits the people. The candidate that 
stands on that platform will be trampled under- 
foot. The coke and Lake ore combinations are not so 
secure in their positions as two weeks ago. The 
= have booked very little business this 
month. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 





The Cleveland Iron Trade. — Yesterday the weekly | 
market here was numerously attended, but affairs were a | 
little quieter than last week. This was caused by an | 


easing in warrants, which, however, affected very little 
the prices for makers’ iron, the only quality which was 
reduced in price being No. 3. A fair amount of business 
was transacted, and a general opinion was expressed that 
prospects for the future were encouraging. There were a 
‘ood few inquiries for delivery ahead, but owing to the 

ifference in ag eens of buyers and sellers being rather 
wide, not much forward business wasdone. Considerable 
satisfaction was expressed with the shipments this 
month, and as the home consumption of pig iron is 



























large, the ironmasters’ returns for March are expected 


to show a reduction in the stocks of pig iron. For 
prompt delivery of No. 3 g.m.b. Cleveland p‘g iron 
38s. 6d. was asked by most producers, but there 
were buyers who reported that they had purchased from 
merchants at 383. 3d. The general price named for No. 1 
was 393. 64., but 39s. 9d. was alsorealised. No. 4 foundry 
was firm at 37s. 6d., grey forge was 37s., and white 363.— 
all for early delivery. Middlesbrough warrants opened 
a} 383. 3d. and closed 383. 4d. cash buyers. East coast 
hematite pig iron was steady and in fairly good request. 
Sales were recorded at 463. 6d, for early delivery of Nos. 1, 
2, and 3, but several makers fixed the price at 47s. There 
was a rather good demand for Spanish ore, and prices bad 
an upward tendency. Rubio was put at 12s. 9d. ex-ship 
Tees. To-day there was practically no change in the 
market, the only: alteration being in Middlesbrough 
warrants, which stiffened to 38s. 44d. cash buyers. 


Manufactured Ircn and Stccl.—Little new can be said 
of the manufactured iron and steel trades. Inquiries for 
steel ship-plates, angles, and rails are good, and quota- 
tions are well maintained. Makers of most kinds of 
material are very well employed, but orders for some 
articles are not so easily secured as could be wished, and 
we learn that in one or two cases competition has been 
rather keen lately. Common iron bars and iron ship- 
plates are each 5/.; iron ship-angles, 4/. 153, ; steel ship- 
plates, 5/. 23. 6d. ; and steel ship-angles, 4. 17s, 6d.—all 
less the customary 24 per cent. discount for cash. Heavy 
sections of steel rails are 4/. 15s. net at works, and in some 
cases rather more has been named. 


Wages Agitation in the Shipbuilding Trade.—The boiler- 
makers and iron and steel ship builders employed on the 
Tees, the Wear, the Tyne, and at the Hartlepools, num- 
bering over 10,000 men, have given notice of an increase 
of wages, and a meeting between the representatives of 
the men and the employers has been arranged to take 
place at Sunderland on Friday, when the question will 
be discussed. The men have not putin a claim for any 
specified sum, but they are of opinion that the state of 
trade at present warrants an increase on their behalf of at 
least 5 per cent. 


The Coal and Coke Trade.—The coal trade is, perhaps, 
a little firmer, there being a fuller shipment, though still 
far below the capacity of the steam coal pits. Quotations 
are practically the same as thoee last given. Bunker coal 
is very quiet. Gas coal is in more limited demand. Coke 
is in good request, both for inland consumption and for 
shipment, and prices are very stiff. From 13s. 6d. to 
14s. has to be paid for good blast-furnace coke delivered 


at Cleveland works, 
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NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 

The Coal Trade Conciliation Board.—Much interest 
centres in the meeting of the Conciliation Board which 
governs wages in the colliery districts covered by the 
operations of the Miners’ Federation. Upon the decision 
of the conference which is being held in London depend 
great issues. In South Yorkshire it is looked upon as a 
promising sign that the coalowners, or a powerful section 
of their number, are seeking a renewal of the Board. 
The miners’ representatives give their adherence to the 








principle, but argue for the fixing of a definite minimum 
wage. In this lies the difficulty ; for in the face of prices 
that are constantly falling, a minimum wage that would 
outlast one season would bea decided novelty. Although 
the miners are stated to be reserving their energies in 
view of a possible struggle, moderation on both 
will solve the vexed question now before the coal trade. 


Tron and Stcel,—There is still much activity manifested 
in the iron and engineering trades. Several good orders 
have been received from the Continent for ammunition, 
and there is an increase in hydraulic engineers’ work. In 
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the Sheffield district the improvement in steel productions 
and hardware generally is well maintained. As a rule, 
the works engaged in the steel trade are employed to 
their full capacity, but prices are still competitive. Rail- 
way material is active, and as compared with the quota- 
tions of twelve months back, is realising 1/. more per ton. 
Marine engineering work is slackening down, on account 
of the lowness of freights. The rolling mills are again 
fully occupied, and in the Rotherham district it is ex- 
pected that additional mills will be put into operation in 
order to cope with the demand for plate steel. The stove- 
grate houses and brass works are doing rather more than 
the ordinary amount of business. Rock-boring appliances 
and crushing machinery are being extensively used in 
gold-producing countries, and a large share of the orders 
is coming to Sheffield. The improved prospects in the 
iron trade have had the effect of greatly strengthening 
prices, and it is only in rare instances that makers will 
book orders for large quantities at present rates. There 
is a brisk inquiry for cycle steel and sections, and at the 
foundries the workmen are well employed. Prices rule as 
follow: Bessemer billets of special carbons, 5/. 12s. 6d. to 
6l.; Lincolnshire forge pig, 39a.; foundry iron, 42s.; bar 
iron very firm, at 5/. 10s. at manufacturers’ works, and 
6l. at warehouse ; hematites delivered in Sheffield, up to 
57s. 6d, and 60s.; Siemens-Martin acid steel, average 
quality, 77. 10s. 


The Coal Trade.—Although the coal trade has strength- 
ened of late, prices remain unsatisfactory. This con- 
dition of affairs is causing both miners and coalowners to 
look apprehensively to the future. It is evident, how- 
ever, that every effort will be made to arrive at an agree- 
ment on the question of wages. A brisk demand for 
steam coal will do much to restore confidence in trade at 
the presenttime. The collieries are working moderately, 
and the pits which are more advantageously situated 
with regard to the export trade are even well employed. 
The competition from the northern and Welsh districts 
is, however, keen. Already attention is being directed 





to the large stacks of coal which exist ab many of the 
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collieries. This is due to the excessive competition from 
the seaborne districts, the carriage charges from Durham 
to London being only about one-half those enforced 
between South Yorkshire and the metropolis. ()uota- 
tions are weak, at the following rates: Best Silkstones, 
82. 3d. to 93. 6d. at the pits; Barnsley house, 7s. 6d. to 
8s. 6d.; hards, 63. 6d. to 7s. ; slack (best), from 43. 6d. to 
63. ; coke steady at late rates. 


More Warships for Hull.—The two third-class cruisers 
about to be built by Earle’s Shipbuilding and Engineer- 
ing Company, are a development from the torpedo gun- 
boats. ‘Lhey are across between a modern cruiser and a 
torpedo gunboat, and are intended for service more 
particularly in shallow watera, although their armament 
will enable them to do good service in a fight with forts 
and cruisers. They are 300 ft. long, 36 ft. 6 in. broad, 
and 21 ft. 14 in. moulded depth, with a mean draught of 
water when finished of 13 ft. 6 in., and a displacement of 
2135 tons. They will be propelled, according to the state- 
ment of Mr. A. E. Seaton, by twin-screw engines of the 
high-speed type, capable of developing 7000 indicated 
horse-power, which will maintain a speed of 20 knots. 
Their boilers are to be of the Thornycroft watar-tube 
type for a working pressure of 300 lb. per square inch. 
They will be defended by a thick protective steel deck, 
and the usual armoured conning tower. Their main 
armament is to comprise eight quick-firing guns and two 
torpedo tubes. 

The Purchase of the Solway Iron Works.—Speaking at 
the annual mesting of Mersrs. Charles Cammell and Co,, 
Limited, on Wednesday, Sir Henry Watson stated that 
the purchase of the Solway Iron Works, at Maryport, had 
been made not merely with the sanction, but at the 
request, of Mr. Barbour. Mr. Alexander Wilson, the 
managing director, remarked upon the satisfactory way 
in which the present year had opened, and said they were 
all Jooking forward to a steady time of prosperity, which 
would make amends for the depressed period through 
which they had recently passed. With reference to the 
purchase of the Solway Works, he explained that their 
steel works ab Workington required a large quantity of 
pig iron, and that they thought it would be well for the 
company to be independent of those from whom they 
were in the habit of buying, especially as they were afraid 
there was something in the nature of a coalition against 
against the company. They had, therefore, bought the 
Solway Works at a low price, and they would be a very 
valuable addition to Workington. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Business in the pig-iron 
warrant market was quiet last Thursday forenoon, when the 
sales amounted to about 20.000 tons The tone was steady, 
the prices of Scotch iron rallying 1d. perton. In the after- 
noon the market continued very steady, with a turn- 
over about the same as in the forenoon The settlement 
prices at the close were: Scotch iron, 47s. 14d. per ton; 
Cleveland, 38s. 74d.; Cumberland and Middlesbrough 
hematite iron, respectively, 483. 6d, and 46s, 14d. per 
ton. Friday’s forenoon market was very flat. Leading 
operators sold freely, Scotch more especially, and the 
price fell 2d. to 47s. per ton. Cleveland gave way 
8d. and hematite iron 2d. per ton. The sales were 
about 30,000 tone. A fair amount of business was 
also done in the afternoon, when the tone was steady, 
notwithstanding efforts on the part of ‘‘ bears” to depress 
prices. Quotations left off unaltered from the forenoon, 
and about 25.000 tons were dealt in. At the close the 
settlement prices were, respectively, 47s., 38s. 44d., 
48s. 44d., and 45s. 104d. per ton. <A very large business 
was transacted on Monday forenoon, when the market 
was somewhat excited. Operators for the fall sold freely, 
and prices had a sharp break all round to the exten of 
24d. to 34d. per ton. Upwards of 30,000 tons of 
iron changed hands. There was a fair recovery in 
prices on repurchases in the afternoon, Scotch rallying 
1d. and Cleveland and hematite iron 24d. per ton. A 
turnover of about 25,000 tons was reported, and the 
closing settlement prices were 46s. 9d., 38s. 44d., 48s, 3d., 
and 453. < per ton respectively. Business was very 
quiet on Tuesday forenoon, and the tone was easier. 
Prices gave way all round 4d. per ton. In the afternoon 
the market was betver on “ bear” covering, prices rally- 
ing 14d. per ton all round. The sales amounted to about 
20,000 tons, and the settlement prices at the close were, 
respectively, 463. 104d., 383. 44d., 48s. 44d., and 46s. per 
ton. Business was quiet this forenoon, but the feeling 
was firm, and about 20,000 tons changed hands. Scotch 
and hematite iron advanced in price 4d. per ton. 
Firmness was the rule in the afternoon, when a 
similar quantity of iron was disposed of. The fol- 
lowing are the current quotations for several No. 1 
special brands of makers’ iron: Clyde, 503. 6d. per 
ton; Gartsherrie, Summer! and Calder, 51s. ; Colt- 
ness, 548 —the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 50s. 6d. ; Shotts (shipped 
at Leith), 523. 6d, per ton. Last week’s shipments of pig 
iron from all Scotch ports amounted to 6956 tons, as 
compared with 5428 tons in the corresponding week of 
last year. They included 255 tons for India, 482 tons 
for Italy, 521 tons for Germany, 480 tons for Holland, 
smaller quantities for other countries, and 4801 tons 
coastwise. There are now 81 blast-furnaces in actual 
operation in Scotland, an additional one having been 
blown in during the week at Gartsherrie. At this time 
last year 74 furnaces were blowing. The production 
is consequently on a large scale, part of which, how- 
ever, is finding its way into the public stores, 


having been made for that purpose, so as to deliver 
against ‘‘ bear” sales of Scotch warrants. The makers 
are understood to find this very profitable, thanks 


to the cheapness of coal. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 355,764 
tons yesterday afternoon, against 354,333 tons yesterday 
week, thus showing an increase for the past week amount- 
ing to 1431 tons. The closing settlement prices were 
463. 104d., 383. 44d., 48s. 44d., and 453. 104d. per ton re- 
spectively. 

Finished Iron and Steel.—Makers of malleable iron 
report a more pres-ing demand for immediate delivery. 
Most firms are well sold forward, and are firm in their 
quotations. Owing to briskness in all branches of the 
engineering trades—marine and locomotive more espe- 
cially—and in shipbuilding, makers of finished steel report 
considerable pressure for material. The quotations for 
steel of all descriptions are well maintained, and for 
prompt delivery there is difficulty in many quarters in 
placing contracts. 


Sulphate of Ammonis.—The report regarding this com- 
mojiity yesterday stated that the demand was very dull 
round 8/. 63. 3d. to 8l. 73, 6d. per ton, and consequently 
producers are far from being satisfied. 

Glasgow Copper Market. — Last Thursday forenoon 
150 tons of copper changed hands, and 10s. of the 
previous day’s loss was recovered. In the afternoon 
250 tons were dealt in, and prices closed firm at the fore- 
noon’s level. On Friday forenoon 100 tons changed 
hands, and the price dropped 2s. 6d. per ton. A 
distinct rally in prices took place in the afternoon, quota- 
tions finally leaving off 1s. 3d. per ton up from those of 
Thursday. The sales amounted to 100tons. Prices were 
firm on Monday forenoon, when 150 tons were sold at 
practically Friday’s figures. The turnover in the after- 
noon was 100 tons, and the tone was very firm, prices ad- 
vancing 2s. 6d. per ton. Yesterday forenoon 100 tons 
were dealt in, and the price fell 23.6d. per ton. In 
the afternoon, however, when 150 tons were bought, 
prices were firm at an advance of 5s, per ton. This fore- 
noon 75 tons changed hands at 45/. 183. 9d. per ton, or 
3«. 9d. of advance. Only one lot (25 tons) was sold in the 
afternoon. 

The Institution of Civil Engineers: Glasgow Associa- 
tion of Students.—The seventh general meeting of the 
Glasgow Association was held last night in the Insti- 
tution Rooms, 207, Bath-street, Mr. John Cowan, 
Assoc. M. Inst. C.E., vice-president, in the chair. 
Mr. Charles M‘Fadzean, Jun., read a paper on ‘‘ The 
Setting-Out of the Glasgow District Subway between 
Partick avd Govan,” in which a description was given 
of the manner in which the difficulties connected 
with the setting-out of the two tunnels under the river 
at Partick were surmounted. A discussion took place, 
in which the speakers were Messrs. Leitch, Muir- 
head, Harrison, Hogg, Easton, and Cowan. A vote of 
thanks to Mr. M‘Fadzean for his paper was passed. The 
annual business meeting was afterwards held, when the 
following office-bearers were elected for 1896-7: Presi- 
dent, Mr. William Crouch, M. Inst. C.E ; vice-presi- 
dents, Messrs. Thomas Nisb3t, John Ferguson, and D. L. 
Hutchison; members of council, Messrs. W. M'L. 
Homan, James Andrew, A. H. Izat, and James Scott; 
honorary recretary, Mr. R. A. Erskine-Murray, 160, 
Hope street. 

Institution of Engineers and Shipbuilders in Scotland.— 
The sixth general meeting of the 39th session of this 
Institution was held last night, Mr. Henry A. Mavor, 
vic2-president, in the chair. He was supported by 
Mr. A. J. Durston, Engineer-in-Chief of the Royal 
Navy, and lately elected an honorary member of the 
Institution. A discussion took place on Mr. John 
Inglis’s paper on ‘‘Rates of Speed and Rates of 
Freight,” which we print on another page, the only 
speakers being Mr. Robert Caird and Professor J. H. 
Biles. A number of points raised by the speakers had 
to pass without reply or explanation, owing to the 
absence of Mr. Inglis. Mr. J. G. Stewart, B.Sc, 
read a most valuable paper on ‘*The Manufacture 
of Welded Iron and Steel Pipes,” which called forth an 
interesting discussion, the speakers including Mr. James 
Riley, Professor A, Jamieson, Mr. Robert Laidlaw, Mr. 
Sinclair Couper, and Mr. Durston. The further discus- 
sion will come off at the next meeting. Mr. William 
Beardmcre, Parkhead Forge and Steel Works, followed 
with a paper on “ Nickel Steel,” which contained some 
very valuable information. The discussion upon it was 
postponed for a month. 


Bronze Castings for War Vessels.—The war scare is not 
an unwelcome thing in Glasgow, judging by the work that 
it is giving to some of the industrial establishments of the 
city and district. For example, it has provided Messrs. 
Steven and Struthers, brassfounders, Elliot-street, with 
something like six months’ orders for heavy bronze casb- 
ings for war vessels building on the Clyde and in English 
shipyards. Some notion may bs gained of the cost of 
war from the fact that certain of the parts in hand weigh 
close on 12 tons, and are contracted for at the price of 
1s. per pound weight avoirdupois. 

More Shipbuilding Contracts.—The London and Glasgow 
Shipbuilding and Engineering Company, Limited, have 
booked an order for a twin-screw steamer of 4000 tons for 
an Eastern shipping company.-—Messrs. A. Macmillan 
and Son, Limited, Dumbarton, have closed a contract to 
build a large sailing ship for Liverpool owners.—Messrs. 
Charles Connell and Co., Whiteinch, have contracted to 
build a steel steamer of 5000 tons gross, a duplicate of 
the Indraghivi, which they recently launched, and which 
is now fitting out at Finnieston Crane.—For the British 
and Irish Steam Packet Company, of Dublin, the Ailsa 
Shipbuilding Company, Troon, are about to build another 
passenger and cargo steamer for the London and Dublin 
route.— Messrs. James Rankin and Sons, Glasgow, have 





just placed an order with Messrs Gourlay Brothers and 





Co., Dundee, for a large screw steamer for their Grange- 
mouth and Rotterdam service. 


Proposed Crinan Ship Canal.—In place of the Crinan 
Canal, which was constructed in Argyllshire about 100 
years ago, and which is now altogether unable to accom- 
modate the trade between the Clyde and the Western 
Highlands and Islands, a ship canal has been proposed. 
Mersrs. Crouch and Hogg, C.E., Glasgow, the engineers 
of the scheme, have selected the lowest ground available 
throughout the entire route, and propose to execute the 
greater part of the work by dredgers cutting their own 
flotation, using suction dredgers where the material is 
suitable. There is, however, a length of heavy rock 
cutting near Cairnbaan, the summit of the present canal, 
Only one lock at each end would be required, and for a 
—-* ft. wide and 20 ft. deep the estimated cost is 





Tue Ocean LINERS OF THE WoRrLD.—Under this 
title Messrs. Kegan Paul, Trench, Triibner, and Co., 
Limited, London, have issued a series of process blocks 
illustrating the finest vessels of the different great steam- 
ship companies. A short account of the principal par- 
ticulars and dimensions of each boat accompanies the 
illustrations. Appropriately enough the Campania heads 
the list of the different boats, and is followed by the 
Teutonic, St. Louis, Fiirst Bismarck, and other Atlantic 
liners. The best boats on the South African and Eastern 
lines are also included, some 13 vessels being dealt with 
in all. The illustrations are very good. 





Tue Late Mr. Grorce Hackrorp, F.S.I.—We have 
to announce the death of Mr. George Hackford, F.S.I., 
of 6, Queen Anne’s-gate, S.W., which occurred on the 
25th inst. at Wandsworth, in the 71st year of his age, 
Mr. Hackford was born at Boston, in Lincolnshire, and 
early in life entered the office of Messrs, Kirk and Parry, 
of Sleaford, and ultimately became their travelling 
manager. For the last 35 years Mr. Hackford, at Queen 
Anne’s-gate, enjoyed a larga practice as a quantity sur- 
veyor, very largely in connection with the Great Western 
Railway and other railway companies. One of the de- 
partments of his business, in which Mr. Hackford’s loss 
will be most deeply regretted, is the important duty of 
arbitrator, which he so frequently undertook, in all ques- 
tions relating to contracting disputes. 





LeEEDs AND LiverrooL CANAL.—The half-yearly meet- 
ing of this company was held at Leeds on Friday. The 
chairman, in moving the adoption of the directors’ report, 
said the merchandise traffic was increasing ; and, in order 
to maintain it, it was necessary to afford as good facilities 
in the way of warehouse accommodation and wharfage as 
were afforded by the railway companies. When certain 
buildings now in hand were completed, no further large 
outlay of this kind would ba required for some time. 
Land had been acquired for additional reservoirs, and a 
new set of dredging plant had been purchased. With the 
help of this additional plant, the company would in future 
be enabled to dredge at the rate of a mile per month. A 
dividend of 2? per cent. was declared upon the ordinary 
stock for 1895, 


LANCASHIRE, DERBYSHIRE, AND East Coast RAILway. 
—The construction of the Langwith and Beighton branch 
of this line is making good progress, No. 1 cutting, com- 
mencing at the Langwith Junction, and about 30 fo. 
deep, is completed. The Langwith Oolliery branch, 
which is about one mile in length, is ready for use. The 
signal-box and signals will be all complete in the course 
of afew days. A short branch will be made to the Cress- 
well New Colliery. The heading has been driven through 
the Spinkbill Tunnel. From Clown to Langwith Junc- 
tion the line is practically completed. The Langwith 
Junction and station will be the most important on the 
system, and a considerable quantity of land has been 
acquired. Threelong platforms have been provided, and 
a signal-box has been built capable of working over 
60 levers. With the exception of the junction, the main 
line is practically finished between Souldhome and 
Scarcliffe. Land has been acquired for a station at 
Scarcliffe, within an easy distance of the village. A 
large cutting, which extends to the Bolsover Tunnel, is 
finished. It has taken over two years to construct the 
tunnel, which will be completed in about two months. 








Tue Late Mr, Jasez CuurcH.—We regret to learn 
of the death, on the 20th inst., of Mr. Jabez Church at his 
residence, 17, Holland Park-gardens, Kensington, after 
an attack of congestion of the lungs of short duration, the 
immediate cause of death being heart disease. Mr. Church 
was a well-known gas and water works engineer, the 
third of the same name, bis father and grandfather having 
also been engineere. He was born at Chelmsford in 1845, 
and after pupilage with his father, was associated with 
him in partnership from 1869 until 1875, when his father 
died. Mr. Church had an extensive practice, and he 
was associated as designer or consulting engineer with a 
large number of works, amongst them Braintree, Barkivg, 
Brentwood, Chelmsford, Enfield, Epping, Harwich, 
Ilford, Saffron Walden, all gas works; the water works 
including Witham, Thetford, Henley-on-Thames, Great 
Marlow, Clacton-on-Sea, Barton-on-Humber, Halstead, 
Goring, and Mid-Sussex. Indeed, when he was elected 
a member of the Institution of Civil Engineers in 1877 he 
was engineer to 50 corporations and companies. He was 
President of the Society of Engineers in 1882-3, his father 
having held the same position 10 years before. He was a 
fellow of the Royal Geological Society and a member of 
the Royal Meteorological Society, and was widely 
esteemed for his genial disposition, as well as his profes- 





sional skill and experience, 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—The demand for the best steam coal has 
become more active; dry coal, has, however, been in some- 
what sluggish request. The best steam coal has been 
making 103. 3d. to 103. 6d. per ton, while secondary quali- 
ties have brought from 93. 6d. to 93, 9d. per ton. The 
house-coal market has been quiet; and in view of the 
near approach of the summer, no improvement is expected 
in business. No. 3 Rhondda large has been making 9a. 3d. 
to 93. 6d. per ton. Patent fuel has shown some activity. 
Both foundry and furnace coke have been in good de- 
mand; foundry qualities have made 15s. 6d. to 16s. 6d. 
per ton, while furnace ditto have realised 13s. to 15s. per 
ton. The imports of Spanish iron ore have been upon a 
considerable scale; the best rubio has made lls. 91. to 
12s. per ton. The manufactured iron and steel trades 
have shown a good tone, steel rails and metallic sleepers 
having been turned out upon a large scale. The aspect 
of the steel bar trade is not, however, so satisfactory. 


Devonport Dockyard.—The Lords of the Admiralty have 
requested the superintending civil engineer at Devonport 
to make arrangements for widening No. 2 Dock at the 
lower yard. This dock is over 430 ft. long, and although 
the longest at Devonport it has considerably less width 
than No. 3, which is the only dock capable of receiving a 
vessel of the beam of the Renown. No. 2 dock is to be 
so altered as to make it suitable for docking vessels of 
the Magnificent class, each of which has a beam of 75 ft., 
or 3 ft. more than the Renown. It is estimated that 
33,7201. will be required to complete the work ; and as it 
will be in hand nearly two years, it is proposed to include 
in the conditions of contract a clause giving authority to 
the Admiralty to use the dock, if necessary, for the 
examination or repair of ships, while the contractors have 
the extension in hand. As the top of the dock is nearly 
100 ft. wide, it will be unneceseary to interfere with that 
portion of it. 


London and South-Western Railway.—Sir J. Scotter 
(general manager), speaking at the second annual dinner 
of the headquarters staff of the London and South- 
Western Railway Company at the Freemasons’ Tavern 
on Wednesday evening, stated that during the last five 
years the London and South-Western Railway had 
carried 285,000,000 people, and had not killed a single 
passenger. hen this result was contrasted with the 
fact that between 200 and 300 people were killed every 
year in the streets of London, it went a long way to 
prove the truth of the axiom that the safest place a person 
could get into was a railway carriage. 


Welsh Steam Coal.—The Tredegar Coal and Iron Com- 
pany, Limited, has secured a Dublin, Wicklow, and 
Wexford Railway contract for the supply of 30,000 tons 
of Monmouthshire semi-bituminous coal. Deliveries are 
to be commenced next month. The price is stated to be 
slightly under 83. 3d. per ton free on board. 


Boiler-Making at Devonport.—Mr. G. T. Allingham, 
who for 10 years has had charge of the boiler-making de- 
partment at Devonport Dockyard, has been appointed 
Visiting overseer to supervise the construction of water- 
tube boilers. Mr. Allingham will receive a salary of 4507. 
per annum, in addition to travelling expenies. 


The ‘‘ Hannibal.”—Preparations for the launching of 
—— are being actively pushed forward at Pem- 
roke, 


Keyham Engineering College—In July 40 additional 
students will join the Naval Engineering College at 
Keyham, and as the number proposed to be transferred 
from the college to the Navy is only 32, there will be 
eight students for whom there is abt present no accom- 
modation. In order to meet this difficulty, arrangements 
are to be made for eecuring temporarily a private house in 
the neighbourhood of the college. The work of extending 
the college, at an estimated cost of 30,000/., is making good 
progress, although the contracb was not settled until the 
close of August. 


Swansea.—Negotiations between the representatives of 
the late Mr. Walker, the well-known contractor, and the 
Swansea Harbour Trustees for carrying out the obligation 
of the former to construct a dry dock on land set apart 
for that purpose some years since at the Prince of Wales’ 
Dock, Swansea, have at length come to a head. The 
land in question has been let at a rental of 750/. per 
annum ever since the construction of the Prince of Wales’ 
Dock. The present scheme is to make the dock lead out 
of the basin of the Prince of Wales’ Dock, and not out of 
the dock itself, and this will add to the available wharfage 
accommodation at the Prince of Wales’ Dock. The 


new dock will invol i 
and 100,001 involve an expenditure of between 80,0001, 





MISCELLANEA. 
a; PAPER on the ‘* Design ard Construction of Tall 
shimney Shafts” was read before the East of Scotland 


Engineering Agecciati 
Young, Cr eecciation on March 18 by Mr. J. C. 


at tay plant has been fitted up at the Electrical 
= ardising, Testing, and Trainin Institution, Faraday 

oure, Charing Crossroad, London, with a view to 
ascisting surgeons in making investigations on the pre- 
fence of foreign bodies in the hands, wrist, &., of 
patients, or ctherwise studying their anatomy. 


The Royal Agricultural Society of England will this 
_ we their annual show at Leicester on June 20 to 
exhibi e are asked to draw the attention of implement 
ibe itors to the fact that the last day for entering ex- 
a “ is Wednesday, April 1. Such entries should be 

nb to the secretary at 13, Hanover-equare, W. The 





competitive trials of potato planters will commence on 
the farm of Mr. T. Lander, near Leicester, on April 21. 


The railway to Coolgardie, West Australia, was opened 
on the 23rd instant. A remarkable feature of the lines of 
this colony has been the very cheap rate at which they 
have been carried out. The new extension just opened 
is 114 miles long, and the contract was let for 64,000/., or 
about 5602. per mile, exclusive of rails, fastenings, and 
rolling stock, which will bring the total to about 1400/. 
per mile. 


The present disabilities under which mechanical trac- 
tion on roads labours in this country is well shown by the 
evidence given before the Select Committee of the House 
of Commons on traction engines. It appears that each 
of 120 different local authorities in England has the 
right to make special regulations on the matter. Ibis a 
matter for wonder that, in spite of this, there should be as 
many as 8000 road locomotives now in use here, this being 
the estimate of Mr. Chittenden, the chairman of the 
National Traction Engine Owners’ Association. 


Daring the past year some tests of pianoforte wire 
were made at the Watertown Arsenal, U.S.A. In one 
case the material exhibited the extraordinary strength of 
206 tons per square inch, the wire in question being ,'; in. 
in diameter ; larger sizes gave a tensile strength of 135 
tons per square inch and upwards. The metal contained 
.85 per cent. of combined carbon. Some remarkable 
samples of cast iron were also tested at the arsenal during 
the year, one showing a resistance of 15.4 tons per square 
inch. 


The Cunard Royal Mail steamer Lucania has again 
crossed the Atlantic at the average speed of over 21} 
knots. Her passage between the recognised points of 
Sandy Hook Lightship and Daunt’s Rock was 5 days 
12 hours 35 minutes; but the remarkably fast steaming 
on this winter voyage over a route, which is 85 miles 
longer than the one taken in summer weather, will be 
seen in the fact that the passengers were conveyed be- 
tween New York Wharf and the Liverpool Landing 
Stage in 6 days 2 hours and 55 minutes. 


The cost of greenheart timber has been much enhanced 
in the past by the fact that the logs were imported whole, 
to be converted in this country. It will interest harbour 
engineers and others to note that steam sawmills have 
now been erected in Berbice, from which the timber will 
be exported in such sized scantlings as may be required 
by the users, The saving thus effected is so great that 
the Berbice Steam Sawmill Company claim to be able 
to supply sawn greenheart at a lower rate than the present 
price of sawn teak. The London address of the company, 
we may, add is 57, Basinghall-street, E.C. 


The well-known firm of shipowners in Bremen, H. C. 
Rickmers, which is at present having three large (7500 
tons) steamers built, has, so as to have an almost unique 
opportunity of making thoroughly practical and reliable 
tests, decided to have them engined with different types 
of engines of the same horse-power. The Marie Rickmers 
will be fitted with a triple-expansion engine, with 12.5 
atmospheres boiler pressure ; the Ellen Rickmers will be 
constructed for 12.5 atmospheres boiler pressure with 
forced draught, and the Elisabeth Rickmers will be fitted 
with a patent quadruple engine, intended for 15.1 atmo- 
spheres boiler pressure. 


The report of Major G. F. Wilson, R.E., on the Ceylon 
railway system, makes serious charges against the engi- 
neer responsible for the location of the coast-line extension 
from Alutgama to Galle. It is stated that — grades 
have been put in which could have been avoided, whilst 
sharp reverse curves are frequent. The official explana- 
tion given is that the chief resident engineer consulted 
the general manager as to the sharpest curve and steepest 
grade on the existing line, and believed. that if he got 
nothing worse on the extension he would be doing all 
that was desired. This somewhat hap hazard method of 
locating the line has resulted in extremely heavy working 
expenses, 


In acommunication to the last volume of the Journal of 
the Iron and Steel Institute, Sir Henry Boassemer relates 
that he experimented with nickel steel in 1862, the idea of 
making this alloy having occurred to him in 1858. Some 
pages of his notebook of the latter date are published in 
facsimile. One nots reads as follows: ‘‘Meteoric iron 
guns and other castings—being an alloy of nickel and 
pure or malleable iron or steel ?—will nickel render iron 
more easily fusible, and make it cast more sound?” The 
alloy actually produced by him in 1862 was formed b 
fusing together 194cz of iron shot and 6 cz. of nickel. 
The resulting metal was very strong and tough and cold, 
but very impure hematite iron having been used, ib 
would not forge at a red heat. 


A conversazione of the Institution of Junior Eogineers 
will be held in the Westminster Palace Hotel on Satur- 
day, March 28, at 7.30 p m., under the presidency of Mr. 
A. Denny. An interesting programme has been arranged. 
Mr. Campbell Swinton’s slides and photographs relating 
to the Réntgen rays will be exhibited. Messrs. P. Mar- 
shall and Leslie Miller will also show the cryptograph by 
which the bones of the hand, &c., are rendered directly 
visible without the intervention of photography. The 
‘* theatrograph,” or ‘‘ moving pictures,” will be shown by 
Mr. R. W. Paul, whilst the phonograph, electric welding 
machines, the Wimshurst machine, and other similar in- 
struments, will also be on view. The other items of the 
programme include vocal and instrumental music and an 
exhibition of models, 


In a paper read before the American Foundrymen’s 
Association on March 4 last, Mr. F. C. Brookbank dealt 
with the use of the sand blast for cleaning castings. As 





originally designed, high-pressure steam was used to get 
the blast, but the damp resulting from the condensation 
of the steam amen rusting, and the process was 
not therefore generally adopted. Air was then sub- 
stituted for steam, but did not work well, with 
the same form of jet as used with the steam. Quite 
ae + however, these difficulties have been over- 
come by Mr. Mathewson, of the Tilghman Sand 
Blast Company, Sheffield, and an apparatus has been de- 
vised which gives excellent results, even with air at 
almost all pressures, though the best results are obtained 
when the pressure amounts to about 10 lb. per square 
inch. A machine taking 60 cubic feet of air per minute, 
and requiring 3 horse-power to work it, will remove the 
scale from 1 square foot of steel plate in 1 minute. U 
for cleaning castings, it is also very effective, but as the 
surface of these varies so much, it is impossible to give 
any general rate for the time required. Delicate and 
intricate cores are readily removed, the time needed 
being only a very small fraction of that required when the 
hammer and chisel are used in the ordinary way. 


A conference was held in the Central Hotel, Glasgow, 
on Wednesday, batween representatives of the Amalga- 
mated Society of Engineers and of the Clyde engineering 
employers, for the purpose of endeavouring to arrange a 
basis of settlement of disputes that may arise in the 
trade. After a discussion lasting over four hours the 
following agreement was drawn up and became the 
finding of the conference: ‘‘The representatives of 
the employers and of the Amalgamated Society of 
Engineers each agree to recommend to their respec- 
tive associations the formation of a standing com- 
mittee, composed of an equal number of employers and 
employed, to deal with disputes prior to any stoppage of 
work. Theconference, having heard statements in regard 
to the present dispute in Messrs. D. Rowan and Sons’ 
shop, are of opinion that misapprehensions existed on both 
sides, and with a view to the adjustment of the differ- 
ences recommend that Messrs. Rowan should offer re- 
employment to the man who was dismissed on the rest 
of the men resuming work to-morrow morning.” With 
regard to the question of pay lines, it was agreed that 
this point be remitted to the standing committee when 
appointed. It is understood that the employers have 
agreed that further pay lines will not be stopped until 
the question has been discussed by the committee, 


Messrs J. and H. Gwynne, of the Hammersmith Iron 
Works, London, have recently brought out a suction 
dredger intended for dredging comparatively hard bottozas, 
and a demonstration of a small machine was given on the 
Thames last Tuesday. The dredger consists of a steel 
hull, on which are mounted in the first p'ace a 6 horse- 
power boiler, an 8-in. centrifugal pump, with a 24 in. fan, 
driven by a 6 in. by 6 in. vertical engine. Auxiliary 
engines for working the anchor lines and for lowering 
and lifting the suction pipe are also fitted. The 
special feature of the plant is a new form of mouth- 
piece at the end of the suction tube. This consists 
of a rectangular box, having an open bottom, which 
is intended to rest flat on the material to be dredged. 
The water is drawn in through ports on the top of the 
box, and deflected by vanes down on to the river or canal 
bottom, on which it therefore exerts a powerful loosening 
agency. The matter thus disintegrated is then drawn up 
through the suction pipe in the ordinary way. The angle 
of the vanes guiding the water on to the material to be 
dredged can be altered at will without the necessity of 
raising the suction pipe. To this end a small hydraulic 
cylinder is fitted to the mouthpiece, and has its piston 
connected to the vanes by suitable links. By admitting 
water to one or the other end of this cylinder, the angle 
of the vanes is correspondingly modified. 





Prrsonat.—Metrsre. W. P. Thompson and Co., patent 
agents, London, have removed to larger premises at 322, 
High Holborn.—The Lachine Rapids Hydraulic and 
Land Company, Limited, of Montreal, Canada, have 
placed an order with Mr. Frederic Nell, of 97, Queen 
Victoria-street, London, for sixty-six 54-in. cylinder gate 
Victor turbines, together with all the gearing, shafting, 
&c., for transmitting the power to the electric generators. 
The power will ba transmitted electrically into the city 
for street railway and lighting purposes. This is believed 
to be the largest contract for turbines ever placed. 

MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY. 
—Details have now been arranged in connection with a 
central station which the Manchester, Sheffield, and Lin- 
colnshire Railway Company is about to erect at Notting- 
ham. Considerable delay has been occasioned through the 
necessity of consulting the Great Northern Company in con- 
nection with the arrangements, as the Great Northern will 
share the station with the Manchester Company, although 
the latter will be the ‘‘ predominant partner.” The northern 
limit of the station will be upon the Woodborough road, 
and the southern limit upon Lower Parliament-street. 
The station will be entered from the north through what 
is known as the Mansfield-road tunnel, which terminates 
at Woodborough-road. At the other end the lines will 
pass under a rather wide bridge proposed to be erected in 
Parliament-street, and will then pass through a tunnel 
beneath Thurland-street and Victoria-street, emerging 
again to daylight at Weekday-cross. The station will 
absorb the greater part of Newcastle-street, the whole of 
Mount East-street, Sherwood-lane, Lamb-lane, &c. Ib is 
also proposed to erect an hotel in connection with the 
station at the south corner of the station entrance in 
Milton-street. The general arrangements will be upon an 
extensive and commodious scale, The booking hall will be 
110 ft. long and 45 ft. wide. The Midland Company will 
not participate in the station in any way. 
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(For Description, see Page 416.) 
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OADING STEAMERS AT BARRY DOCKS. 


CONSTRUCTED BY SIR W. G. ARMSTRONG AND CO., LIMITED, ELSWICK. 


Jescription, see Page 397.) 
































































































































































































































































































































4 a 
hy 
es ea ‘ se 
| | ' { 
| i an | it 
Fig. U3. iy ! Fig. iid. i 
* ! 
} ‘iy in 
i ‘ \ \ s Air Valve | 
H .\ z i onal - HN f 
\ x = De ~~ fe / ®) Tank ee i sas 
ee a \ Q MQY) am aN ; at | j 
_ » 4 =" — - ————— —— = a “ae 
| kos Not Be i a Pegs ri i 
eae ee ees 
EY a i Hh 
7 = 
et seo) 83 
says ; 
s8 | 3 
ss | 
SPS} 
ist 
af 
‘3 | 
i 
| | 
! | 
' | 
r | 
' ! 
= Hf; Z 
1 | } ama 4 | 
} le N | $) Hf —— -T of Rack. 
f ) i) SE h-..-- 16.6 Inrtele fades 
' bey 
. : 
i 
1 3 
1 & 
i€ 
o> 
| 9 
1% 
§ H 
5 N 
Pt 
1 | 
' i \ 
e 
! { 
' tf t// (ee coe oo \ 
i ‘ 
i 
: | 
' ' >| 
' ‘ 1\ 
- \ 
; oo = | 








Diameters and Strokes of Rams. (Figs. 111 and 112.) 
Diameter. Stroke. 








in. ftom: 

Large lifting ram sii 11} 37 (0 
Small ss ae 64 37.—CO0 | 700 lb. per 
Tipping ram__... es 9} 11 8 | square inch. 

», exhaust cylinder 3 37 (0 





Diameters and Strokes of Rams. (Figs. 113, 114, and 115.) 
Dia. Stroke. M.P. Lift. 


ft. in. ft. in. ft. 

Large lifting ram ... 0 9 37 («0 None 37 

Small se 0 5s 37 0 os 37 

Tipping ram £20 8 6 2 tol 17 

Crane lifting ram.. 0 94 9 0 6. 1 50 
jon CRE, 5, O 4} 2 3 ye 1% rev. 
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THE INVENTION OF THE BESSEMER 
PROOESS. 

Ir appears almost superfluous to devote time and 
trouble to disprove the charge brought against Sir 
Henry Bessemer—that he was not the true inventor 
of the process that bears his name, and that has 
borne it throughout the world during the past 40 
years. Yet this charge having been made seriously 
by the President of the American Institute of 
Mining Engineers, refutation became necessary, 
lest, in letting judgment go by default, the allega- 
tion might live and gather strength, especially 
where the wish is father to the thought. Therefore 
Sir Henry Bessemer had no alternative but to give 
wide publicity to the statement that appeared in 
our columns last week, and which effectually dis- 
poses of the claims advanced by Mr. Weeks, the 
President of the American Institute of Mining 
Engineers, on behalf of a countryman of his own, 
whose name ceased to be remembered before the 
Bessemer process had passed through the experi- 
mental stage in the United States. 

Sir Henry Bessemer, in his statement, confined 
himself to a consideration of the technical differences 
between his process and the Kelly experiments, 
proving that the two had nothing in common; and 
to his own reminiscences of what took place as 
long ago as 1857. He probably had not at his disposal 
the information and testimony that would have 
made his statement still more conclusive, and it is 
to these supplementary points that we propose to 
address ourselves, and so complete the refutation 
of the charge which is only worthy of notice be- 
cause it was delivered from an important Presi- 
dential chair. The claim for Kelly is founded on 
the attested statement, that in 1847 he blew air into 
a mass of molten iron for the purpose of refining it. 
On the strength of various affidavits—made with a 
full knowledge of the contents of the Bessemer 
specification—confirming this fact, a patent was 
granted to him in 1857, antedating the United 
States patent that had been obtained by Bessemer. 
We are, however, quite without evidence—though 
that is a matter of no importance—that in the opinion 
of the American Patent Office experts, the Kelly 
and Bessemer patents were in any way conflicting. 
We have not the space to reproduce the very com- 
plete drawings that accompanied the Bessemer 
specification, and, moreover, every one interested 
in the matter is familiar with them. As regards 
that of Kelly, it is interesting, though perhaps 
beside the purpose, to refer to one obtained by him 
on January 20, 1857, for improvements in blast- 
furnaces ; in his specification, he says, as recorded 
in the United States official Patent Journal : ‘‘ I do 
not claim blowing blasts of air into a mass of liquid 


, | iron, so as to refine it, as that is a well-known pro- 


cess.” On June 23 of the same year he obtained a 
second patent for “blowing blast of air... . 
through a mass of liquid iron” for the purpose of 
refining the said iron. [Illustrating this patent is 
a diagram, given on the next page, which explains the 





Kelly method, and it is on the strength of this claim, 
and the drawing, that Mr. Weeks insists that the 
invention of the Bessemer process is due to Kelly. 
But it must seem probable to every non-prejudiced 
person, after an examination of Kelly's refining 
chamber, not only that he did not, in 1857, under- 
stand the rudiments of the Bessemer process, but 
that the paragraphs in his claim, referring to decar- 
burising, were ‘‘ conveyed” from the Bessemer 
specification.* These points may, it is true, be 
claimed by the Kelly advocates—if, indeed, there 
are any such besides Mr. Weeks—as being on 
debateable ground, and we therefore pass on to 
facts which are beyond dispute, 

It may be convenient here to repeat a few dates. 
In 1847, so it is said, Kelly experimented with 
blowing air into fluid iron with the intention of 
refining it. It must be borne in mind that whatever 
experiments were made by Kelly from 1847 up to 
1851 were not such as he deemed worth securing 
by patent, and these unpublished and unpatented 
schemes were wholly abandoned by him in 1851. 

On August 13, 1856, Bessemer read the famous 
Cheltenham paper, and the London TJ'imes gave a 
verbatim copy of it on the following day ; hence 
the Bessemer invention would have been well cir- 
culated in America by about August 24, 1856, and 
within six weeks of that date this English inven- 
tion, so published, supplied all the necessary infor- 
mation for the erection of a Bessemer converter at 
the iron works of Messrs. Cooper and Hewitt, and 
the result of these experiments proved to their satis- 
faction the practicability of the Bessemer process. 

Mr. Weeks describes Kelly’s impracticable pro- 
cess for making iron, with a single tuyere blowing 
downward, as the crude state at which Kelly had 
arrived in 1856, one year after the date of the 
English patent of Bessemer’s upright fixed con- 
verter of 1855, and described in the Times. 

Now it must be borne in mind that Kelly, in his 
patent of 1857, does not describe his one tuyere 
blowing down arrangement, but he describes a con- 
verter with several tuyeres, an almost absolute copy 
of Bessemer’s converter of 1855, and claims blowing 
blasts of air up through the liquid iron ; this claim 
to separate blasts of air blown up through the metal 
was patented by Kelly seven months after the pub- 
lication of Bessemer’s invention in the Times, but 
had never before been heard of—in America, It was 
in June, 1857, that he obtained the patent referred 
to above, and which contains the drawing repro- 
duced on the next page. In the same year, after 
the Bessemer process was an assured success in 
England, Kelly had got so far as the meaningless 
experiments described in so much detail by an eye- 
witness, and quoted in Mr. Weeks’s Presidential 
address. In 1858 an apparatus was being tried at 
the Cambria Works without success, and described 
by Mr. Weeks as ‘‘ exceedingly crude.” In 1861 
he was apparently trying to make steel in a movable 
converter, which, Mr. Weeks says, ‘‘ was an in- 
fringement of Bessemer’s converter.” In 1866 he 
was making steel experimentally at Wyandotte, 
under conditions to be referred to presently. 

Now as regards the Bessemer process. Besse- 
mer’s first English patent bears the date of October, 
1855, and his United States patent was obtained in 
November, 1856, the same year that he read his 
famous paper before the British Association at 
Cheltenham. Mr. Kelly had therefore the advan- 
tage of studying this paper for about nine months 
before he completed his master patent ; the only 
wonder is that he made so poor a use of his 
opportunities. Concerning the effect produced in 
America by this paper, the testimony of the Hon. 
Abram 8. Hewitt is of interest: ‘‘My firm made 
an effort within six weeks after the famous Chel- 
tenham paper was read in 1856 to see whether 
pig iron could be converted into steel. It was 
three or four years after that, that Mr. Holley’s 
attention was called to the matter, and he went 
to Europe and brought back for his friends the 
control of that patent.” 

We now pass over a few years, during which the 
Bessemer process was being established in Europe. 
In 1865 Mr. Bessemer and his colleagues were re- 
ceiving royalties from manufacturers in this country 
to the amount of 200,000/. per annum ; at this time 
the price of steel rails was 12/. 10s. perton. Atthe 








*The complete claim runs as follows: ‘‘ Blowing 
blasts of air, either hot or cold, up and through a mass of 
liquid iron [the oxygen in the air combining with the 
carbon in the iron], causing a greatly increased heat and 
ebullition in the fluid mass, and decarburising and re- 
fining said iron without the use of fuel,” 
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beginning of 1866, besides the various Bessemer 
works in England, there were, on the Continent, in 
full operation, at Krupp’s, 12 or 15 converters ; at 
the Bochum Works, 4; at the Hoerde Works, 2; 
at Neuberg, in Austria, 2; at Gratz, 1; at Wit- 
kowitz, 2; at Dusseldorf, 2; and 10 others in 
various parts of Germany and Austria. The John 
Cockerill Company at Seraing hada large Bessemer 
plant in full swing; MM. Petin Gaudet, of Rives 
de Giers, and Messrs. Jackson and Co., of St. 
Seurin, near Bordeaux, were also extensive makers 

















of Bessemer steel under the Bessemer patent. Ten 
years, from 1856 to 1866, were none too long for 
this vast development ; in fact, it would be difficult 
to finda parallel case in the whole annals of in- 
dustry. For it must be remembered that none of 
these works were in the experimental stage. The 
process was so well known and practised that by 
torce of competition Krupp had been obliged to 
reduce his price for steel tyres from 1201. to 401. a 
ton. British railways were laying down steel rails 
at a rate that, es we just now said, brought the 
patentees 200,000/. a year in royalties. In 1866 
France had laid down 125,975 tons at enormous 
prices, ranging from 14. 8s. to 121. 12s. per ton; 
of these a large quantity had been delivered by 
Messrs. Jackson and Co. 

While the whole world was ringing with this extra- 
ordinary industrial development, what was happening 
in the United States, where Kelly had the whole field 
to himself, the benefit of experienceafforded by Euro- 
pean practice, and a patent which antedated that 
of Bessemer? We have seen how Mr. Hewitt, in 
1867, made successful experiments after reading 
Bessemer’s Cheltenham paper, but it was not till 
several years later that Holley came here to acquire 
the patents. In 1866 Kelly and his associates 
had started experimental [!] works at Wyandatte, 
in which they employed a complete Bessemer plant, 
and had imported a skilled manager from the Jack- 
son Bessemer Works at St. Seurin. Under these 
singular conditions—for an original process—they 
made small quantities of steel which they claimed 
was produced by the Kelly process [!]. At that 
date no steel rails had been made in America. The 
Erie Railroad Company was the first to lay them ; 
in 1865 that company bought 1000 tons, and the 
same year the Pennsylvania Railroad Company pur- 
chased 5000 tons, from John Brown and Co., of 
Sheffield ; for these 25/. a ton was paid in New 
York. During 1866 no less than 28,000 tons of 
steel rails were sent from this country to the United 
States, though the duty was 11/. 10s. a ton. In 
spite of the copied Bessemer plant at Wyandotte, 
in spite of the skilled manager from St. Seurin, 
Kelly and his colleagues were unable to obtain or 
fill the smallest order for rails. 

It was then that the wonderful personality and 
genius of Alexander Lyman Holley came on the 
scene, and so urged the United States forward, that 
from being 10 years behind Europe, they quickly 
became abreast of the most advanced practice. 
Holley came to England and purchased the Bes- 
semer patents for a sum of 10,0001. ; with the pay- 
ment of this sum Sir Henry Bessemer ceased to 
have any direct interest in the steelmaking of the 
United States. The American situation in 1866 is 
best described in Holley’s own words, written in 
October of that year : “‘The Bessemer process was 
first practised in this country with a 3-ton con- 
verter, at the iron works of Mr. E. B. Ward, at 
Wyandotte, near Detroit, under the superinten- 





dence of Mr. L. M. Hart, who had learned the Bes- 
semer process at the works of Messrs. Jackson, in 
France.* But although the Bessemer machinery 
was used at Wyandotte, the process was called the 
Kelly process. The patent of William Kelly, 
of Kentucky (controlled by Mr. Ward and his 
associates), for refining crude iron, by blasts of air, 
antedates the Bessemer patent in this country. 
Before the Wyandotte experiments were com- 
menced, Messrs. Winslow, Griswold, and Holley, 
of Troy, had completed arrangements with Mr. 
Bessemer and his associates for the purchase of the 
Bessemer patents in the United States, and had 
commenced the erection of a 2-ton experimental 
plant. This plant was started in February, 1865, 
and has since been in constant operation. . . 
Meanwhile Messra. Winslow, Griswold, and 
Holley had commenced the erection of a pair of 
5-ton converters, and the Wyandotte works were 
producing a good quality of steel from the Lake 
Superior irons. The recarboniser at both works 
has been the Franklinite pig iron of New Jersey, 
which is slightly richer in manganese than the 
spiegeleisen. Mr. Robert Mushett’s patent for 
mixing a triple compound of iron, carbon, and 
manganese with air-decarbonised iron is valid in 
this country, as far as Patent Office formalities are 
concerned. Whether or not this patent, or that of 
Mr. Kelly before mentioned, are absolutely essen- 
tial to the process, or would be sustained by the 
courts, are subjects upon which experts and lawyers 
are divided in opinion. Mr. Bessemer’s legal 
claims for practical details and machinery, and his 
moral claims as the introducer of a working pro- 
cess, have not been disputed by either party. Early 
in the present year the Kelly and Mushett patents 
were held by a very wealthy and respectable party of 
ironmasters, who had, however, no licensees. The 
owners of the Bessemer patents had three licensees, 
who were erecting each a pair of 5-ton converters. 
Litigation of a formidable character was imminent ; 
but while the lawyers were looking forward to the 
probable duration of a patent suit, the owners were 
looking forward to the probable duration of the 
patents, and the business-like result of their obser- 
vations was a consolidation of all the patent inte- 
rests, so that the Troy Works, the Wyandotte 
Works, and all the Bessemer works in the United 
States will henceforth be licensees under the com- 
bined patents, at uniform royalties, similar to those 
charged by Messrs. Bessemer and Longsdon in 
England. It is proper to remark here that to Mr. 
Bessemer is awarded, in this country, the chief 
credit of perfecting and introducing the process 
that bears his name here and all over the world, 
and that his assignees here have properly retained 
by far the largest share of the royalties arising 
under the consolidation of interests. 

‘* At the present time the 2-ton converter at 
Troy is producing 10 tons of ingots [six charges] 
per twenty-four hours. The 5-ton converters 
will soon be in operation. The Wyandotte Works 
are producing asmaller quantity, but a good quality 
of steel.” 

With characteristic energy Holley laboured in the 
interests of the American Bessemer combination, 
and the works at Harrisburg, opened about the 
spring of 1867, were the earnest of the stupendous 
result which he accomplished. And indeed he had 
good cause to press forward, since valuable years 
of the Bessemer patents had been practically wasted. 
Paltry obstacles, such as the claims of the Kelly 
combination, had to be swept away, and the 
‘*business-like” result arrived at was infinitely 
better and cheaper than the years of lawsuits that 
would otherwise have followed; for the Kelly 
patent was owned by a wealthy group. 

There is no going behind this statement of 
Holley, nor the conclusions formulated a little later 
on by that other famous American, Zerah Colburn, 
quoted last week by our somewhat outspoken cor- 
respondent, ‘‘ Anglo-American.” 

Till Mr. Weeks’s attack the other day from the 
presidential chair of the American Institute of 
Mining Engineers, there had never been, so far 
a8 we are aware, any suggestion advanced as to the 
claims of Kelly. On the contrary, the most 
weighty opinions in the United States have been 
unanimous in awarding the sole credit to Bessemer. 
The Hon. Abram 8. Hewitt, one of Holley’s most 
influential supporters, has never lost an occasion 





* Holley could scarcely have forgotten the early trials 
of Mr. Hewitt, but he was either, at that time, unaware 
that they had been made, or regarded them only as labora- 
tory experiments. 


to express his opinion. As an example, we may 
quote a few from many paragraphs of an address 
delivered by him in Pittsburg in 1890: ‘‘ A very few 
considerations will serve to show that the Bessemer 
invention takes its rank with the great events 
which have changed the face of society since the 
time of the middle ages. The invention of printing, 
the construction of the magnetic compass, the dis- 
covery of America, and the introduction of steam are 
the only capital events in modern history that enter 
into the same category as the Bessemer process. . . . 
The name of Bessemer will, therefore, be added t> 
the honourable race of men who have succeeded in 
promoting the gospel of peace on earth and good- 
will towards men. . . . He is now in the evening 


. |of his days, but he is also at the summit of his 


fame, for he has lived to see the marvellous fruits 
of his genius in the advancement of his fellow-men 
to a higher plane of comfort and intelligence than 
has been possible in any previous age.” 

In concluding what we hope may be our final 
remarks on a very painful subject, we may remind 
our American readers that from the moment Bes- 
semer sold his patent rights his direct interests 
therein wholly ceased. From that time it was 
Holley who developed the vast industry ; and from 
his first association with it, to the premature close 
of his great career, he spoke and wrote only of the 
‘* Bessemer process.” Yet if Holley had believed 
(which he did not, as we say advisedly and of our own 
knowledge) that real credit was due to Kelly, he 
would have been unworthy of his name and 
nationality thus to have ignored, in favour of a 
foreigner, the claims of a fellow - countryman ; 
others might have done this, but Holley never. 
Thus if he had been successful in casting a slur 
upon the name of Bessemer, Mr. Weeks must, in 
so doing, have thrown mud upon the reputation of 
Alexander Lyman Holley, an act intolerable, and 
not be endured. 





ELECTRIC WIRING. 

Tue progress of electric lighting would be far 
more rapid were it not for the expense and difti- 
culty of wiring premises to permit of its introduc- 
tion. Up tothe present wiring has usually been 
done in buildings which have been in use for years, 
and in which any alteration is naturally attended 
with a considerable disturbance of decorations 
and with inconvenience to the inmates. In addi- 
tion, houses are not generally in the occupation 
of the owners, but are let for a short term of 
years ; hence the tenants are unwilling to lay out 
large sums in improvements which immediately 
become the property of the landlord. The result 
of this condition of affairs has been the introduction 
into electric wiring of wood casings, which can be 
affixed to walls and ceilings without cutting the 
plaster or taking up floors. When this material 
was employed with taste and care a most excellent 
result was obtained, but it was requisite in a hand- 
some building to design mouldings to suit the 
various apartments, and to use them in such a way 
that they formed part of a general scheme of orna- 
mentation, and did not occur merely where it was 
desired to place the wires. The expense, however, 
was considerable, and it was only wealthy people, 
living in their own houses, who were willing to 
meet it. 

The average tenant wanted the light installed as 
cheaply as possible, and soon an exceedingly keen 
competition arose among those who laid themselves 
out for this class of work. The electric manufac- 
turing companies were rapidly crowded out of the 
business, which fell to a great extent into the hands 
of bell-hangers, gas-fitters, plumbers, and similar 
tradesmen. The wood casing was exactly the 
thing to suit this class of men ; they could send a 
quantity of it into a building, and an inferior class 
of carpenter could erect it very rapidly. Paint and 
putty were used freely to cover all defects, and 
often afforded a considerable amount of ‘‘ extras” 
to supplement the small profit afforded by the 
original tender. 

The fire offices took very kindly to the wood 
casing, and made its use almost obligatory, 20 that 
it has flourished exceedingly. Even in new build- 
ings which are wired during erection, it is often 
employed, being nailed to the walls and afterwards 
plastered up, although in such a situation it 18 
either unnecessary or else insufficient for the pur- 
pose. The insurance offices displayed great anxiety 
to have the mains in a building kept at a consider- 
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with machine-made grooves a certain way of attain- 
ing thisend. At the same time they insisted upon 
a very considerable thickness of insulating material 
on the wire. Ina dry building, such as an average 
house, the casing would have been sufficient pro- 
tection without any dielectric at all. But burst 
pipes have to be reckoned with, and, as we all 
know, the water always runs where it can do the 
most damage. Hence it follows that no conductors 
can be deemed safe in a building that will not with- 
stand a prolonged soaking without leakage. Wood 
casing is, of course, no protection against a stream 
of water, and hence it follows that safety can only 
be assured by leaving the casing out of the calcu- 
lation. Its sole office is that of a screen to hide 
unsightly wires, or a support to carry them. 

Electrical engineers have long chafed at this 
routine use of wood casing in situations for which 
it was not adapted, and other materials have been 
introduced to take its place. Two papers have 
been read before the Institution of Electrical 
Engineers this session, describing other methods 
of wiring, and the subject has been discussed at 
very great length, without coming to any more 
definite result than that all the existing systems 
are advantageous under certain circumstances, and 
that none is fitted for use on all occasions. Mr. 
Fred, Bathurst described the pipes used for wires 
by the Interior Conduit Company, of New York, 
originated by Mr. E. H. Johnson. These pipes 
are of various kinds, but in their simplest 
forms are of fireproof paper material insulated 
with bitumen. Sometimes these tubes are en- 
cased with thin metal, and sometimes they are 
inclosed in iron pipes. They are intended to be 
laid exactly as gas pipes are laid, that is, under 
plaster and between floor and ceiling, and have 
been so extensively employed in America that two 
million incandescent lamps are wired on _ this 
system. The pipes are laid first, and the wires 
are drawn into them afterwards, and great stress 
is laid on the accessibility thus rendered possible. 
Of course if the work is properly done there is no 
need to withdraw the wires, and if the usual system 
of making all joints in switchboxes is followed, it is 
difficult to understand how bad work can get into 
the pipes unless an improperly coated wire is em- 
ployed. The tubes are more expensive than wood 
casing, but their advocates urge that as they are 
damp-proof, fireproof, and electricity-proof, a very 
lightly covered wire may be used, and the total 
cost of wire and conduit kept down to the usual 
figure. 

The second paper was by Mr. Sam Mavor, and 
dealt with concentric wiring. In this the two con- 
ductors are made up into one cable ; one wire is in 
the centre, surrounded by a layer of insulation, 
and the second conductor is arranged concentrically 
outside the dielectric as a metallic sheathing. Often 
a coating of lead is drawn over the whole, to render 
it completely waterproof. There is no attempt 
made to insulate the outer conductor, which is put 
to earth. A complete set of fittings have been de- 
signed to go with the concentric system, the metal 
cases of the fittings being connected to, and form- 
ing part of, the outer conductor. When a joint 
has to be made, or the cable led into a switch or 
fitting base, the centre wire is soldered to its con- 
tacts, and the outer conductor and its lead sheath- 
ing are received and terminate in a jointing pocket 
cast upon the switchbox or junction. The central 
wire and its insulation are thus inclosed throughout 
their length in a hermetically sealed metallic sheath- 
ing. Under existing Board of Trade regulations, 
concentric wiring is not admissible where con- 
nection has to be made to a source of public supply 
in this country, because the regulations require 
both conductors to be insulated from earth. Its 
use is, therefore, confined to independent plants. 

In a new building, or in a workshop or manu- 
factory, either of these systems is preferable to 
wood casing. They can both be laid exactly as gas 
pipes are, and experience shows that both give 
highly satisfactory results. At present, however, 
the concentric system is not admissible in buildings 
obtaining current from an electric supply station, 
although there are indications that the Board of 
Trade will modify their objections to earth contacts. 
The use of pipes to contain electric conductors is by 
no means confined to the so-called conduit system. 

Compo” pipes and iron tubes coated with pre- 
servative compound have both been used with 
satisfactory results. Insulated wires have also 
been stapled direct to walls and plastered over 
and have given no trouble, although it is doubtful 





whether this method would answer with all 
varieties of plaster, unless the wires were lead 
coated. A well-insulated lead-coated wire can be 
run about a building just like a ‘‘compo” pipe, 
the similarity being increased by the fact that it is 
equally liable to be pierced by a nail. In the case 
of concentric wires a nail will usually make a 
‘*dead earth,” and blow the fuse at once without 
doing any further harm. 

The whole secret of good wiring lies in the use 
of thoroughly well insulated conductors, and in 
grouping all the joints in boxes where they can be 
seen, and in which they receive further protection. 
If these two points are attended to, the kind of con- 
duit or casing, or even the absence of such addi- 
tional protection, is not a matter of very great im- 
portance. In positions in which the concentric 
system is admissible under the rules, it furnishes 
almost an ideal arrangement, since the fittings may 
be made waterproof as well as the inner conductor. 
Further, there is only one contact to be made 
instead of two, and the present troublesome little 
screws are reduced in number to one half, or—still 
better—are replaced by soldered joints. 

It is unfortunate that the better systems of 
electric wiring are somewhat expensive. Their 
advocates, it is true, aflirm that they cost no more 
than wood casing if the latter is of first-rate 
quality, and probably this is true. The crying 
need of the electric industry is, however, a cheap 
method of installing the light in premises, for it is 
the initial cost, far more than the quarterly bills, 
which stands in the way of its introduction, At 
present the house wiring costs more than any other 
single item in a supply system, except the main 
conductors. It counts for more than engines, 
boilers, buildings, or dynamos, and, unlike them, 
it brings in no apparent return. It is not likely 
that the cheap methods will be sensibly reduced in 
price; they are already brought to the lowest 
figure by competition. The hope lies in the dimi- 
nution of cost of the better systems; with growing 
demand we may expect to see a fall in price in the 
various materials, and then the present unsightly 
wood casing will cease to be employed in new 
buildings. There was once a time when it was not 
altogether unusual to see gas pipes run along 
walls and ceilings. Those days have gone past, and 
eventually electric conductors, even when covered 
with wood casing, will be considered out of place 
in the interiors of decorated dwelling-rooms. 





H.M.S. ‘ DESPERATE.” 

On Tuesday last the torpedo-boat destroyer 
Desperate, which is the first of the new order for 
30-knot boats which Messrs. John I. Thornycroft 
and Co. have built for the Navy, was again taken 
down the river and put on the Maplin Mile. This 
vessel is now the fastest in the world, having 
made the extraordinary speed of over 31 knots, as 
already stated in our last issue. We have already 
illustrated and described the Desperate,* but for 
convenience of reference now repeat the leading 
particulars. 

The Desperate is 210 ft. long over all, 19 ft. 6 in. 
wide, and 13 ft. Gin. deep. There is the usual 
turtle-back deck forward, with a conning tower at 
the rear, and abaft this is a commander’s bridge. 
The hull above water line is constructed of a 
new and remarkably strong steel. It has a 
tensile strength of 38 to 43 tons per square 
inch, and the extension is 15 per cent. on 
a 10-in. specimen. Below water the ordinary 
mild steel of about 28 tons tensile strength is used. 
This new steel has been made expressly for marine 
construction by the Bolton Iron and Steel Com- 
pany. The composition is a trade secret, but it 
may be stated that the alloy used is not nickel, 
and the carbon is not high, as may be gathered 
from the ductility. We understand that the new 
steel has given excellent results, and it is possible 
the Admiralty will consent to it being used for the 
whole of the structure of future vessels, a circum- 
stance that would give considerably less weight, 
although the cost would be increased. 

The new features in the shape of the bow, by 
which it is sought to keep down loose water from 
flying across the deck, were referred to in our 
former description. It is only necessary to add 
they appear to have been quite successful. The 
engines of the Desperate are of what is known as 
the Daring type, from having been first placed in 





* See page 30 ante. 





that vessel. We have already fully illustrated and 
described them in these pages.* The boilers are 
of the new Thornycroft water-tube type, similar in 
design to those placed in the Daring. These we 
have also illustrated and described.t The cylinders 
of the engines are: High-pressure, 20 in. ; inter- 
mediate, 29 in. ; and two low-pressure, 30 in. in 
diameter. The stroke is 18in. There are three 
boilers in two stokeholds. 

The conditions of trial laid down by the Admi- 
ralty for these vessels are novel and somewhat 
exacting. It has not hitherto been usual in the 
English service to place any restriction on the 
amount of fuel burnt on trial, but in the new 30- 
knot boats a fresh departure has been made. The 
contract speed, as stated, is 30 knots, but this has 
to be made when the machinery is running with a 
certain economy. The standard weight of coals, 
gear, &c., to be carried on trial is 35 tons, 
which is 5 tons in excess of that carried by 
the last lot of 27-knot boats. That probably 
represents something about a quarter of a knot 
deducted from the speed to begin with. If, 
however, the coal consumption exceeds the quan- 
tity laid down as a standard, extra weight has to 
be carried. The idea is a just one on general prin- 
ciples. If a boat is extravagant in coal she will 
require to carry an additional quantity in order to 
steam for a given time at a given speed, and it is 
fair, therefore, she should be penalised. What 
appears an anomaly, however, is that the coal 
economy should be taken at the full speed. It is 
not possible to construct machinery that shall be 
at its maximum economy over wide ranges of 
speed. If the engines are big enough for high 
power, they will be extravagant at lower powers ; if 
they are small for the power, expansion must be 
curtailed. For the purposes of warfare it would seem 
desirable to design the engines of these craft so that 
when making long trips they should be economical, 
but when full power is required fuel economy might 
be neglected. That, of course, is largely a matter 
of naval strategy, but naval strategists must take 
into consideration the engineering side of the 
problem. We are not absolutely informed as to 
what the standard consumption with these boats is, 
but it is said to be 24 1b. of coal per indicated 
horse-power per hour. That is certainly a low 
figure for the full power consumption in vessels 
that have to steam 30 knots. The contract for 
these vessels also provides that if a given power is 
exceeded in obtaining the speed that additional 
weight should be carried. This is accounted for 
by the necessity for carrying bigger crews with 
bigger powers, and this means additional accommo- 
dation, which in turn represents more weight. 

These details as to trial conditions do not, of 
course, refer only to the Desperate, or the five 
other boats of the class now building by Messrs. 
Thornycroft, but are common to all the vessels of 
this order. 

The trial of last Tuesday was the sixth made 
within three weeks, the builders having arranged 
to run a number of preliminary trials in order to 
get full data of these new vessels. A start was 
made from the Chiswick Yard about 10.30 a.m., 
and the boat steamed easily down the river, giving 
on the way some very striking instances of her re- 
markable manceuvring powers, especially when 

assing through the Pool. On reaching the Maplin 
Mile six runs were made, and afterwards the vessel 
was taken up Sea Reach until an hour’s steaming 
was finished. The mean speed attained was 30.46 
knots. The power developed was estimated from 
previous trials, and according to the curve con- 
structed was 5600 indicated horse-power. The 
steam pressure was 210 lb., the vacuum 24 in., and 
the mean revolutions 406. 

On the trial of the Friday previous, this day 
week, when 31.035 knots was made on four runs on 
the mile, the vessel was much lighter, there being 
only 15 tons on board, whilst on Tuesday last the 
standard load of 35 tons was carried. On the 
quicker speed trial of last Friday the indicated 
horse-power was 5700, the steam 205 lb. per equare 
inch, and the revolutions 396. The vacuum on the 
former trial was 25 in., an inch more than on Friday’s 
trial, but on the trial of last Tuesday less circulating 
water was used, and this gave a hotter feed, so that 
an advantage was gained in economy. 

Although 303 knots is not quite so startling a 
speed as 31 knots, the trial of Tuesday was no 





* See ENGINEERING, vol. lviii., page 575. 
t lbid., vol. lvi., page 674. 
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doubt a better performance than that of the previous 
Friday ; on the latter day, however, the weather 
was very rough, whilst last Tuesday was quite 
favourable. 

The general working of the machinery in this 
boat is admirable, and it is a real treat to see two 
sets of engines such as these running at over 400 
revolutions a minute, the piston speed at one time 
being not far from 13,000 ft. per minute. The 
boilers, too, worked in a manner that left nothing 
to be desired, giving ample steam, and the water 
level remaining constant throughout the trial, so 
far as our observation went, the automatic feed 
control fulfilling its purpose excellently. 

These trials are preliminary to the official trials 
when the coal tests will be made. How the latter 
will come out remains to be seen, but from the 
authenticated trials of the Thornycroft boiler we 
may be sure it will stand the test as well as any. 








THAMES BRIDGES.—No. XXXV. 
63.—TowpatH BripeE, CULHAM. 


Far older than the Culham navigation cut to 
which reference has several times been made, is 
the artificial channel, that carries the navigation 
direct to Abingdon. The river beyond Culham 
turned to the north and east, skirting the foot of 
the low hills of Nuneham, but this has now con- 
tracted to a narrow channel, the artificial naviga- 
tion, probably enlarged from a bye-stream, sweep- 
ing westward to Abingdon, where it joins the con- 
centration of a system of canals, which at one time 
carried a great volume of traffic. A little above the 
point where the old river and the artificial stream 
connect, is the antique bridge of Culham, once of 
much importance, but now little used. Until a few 
years since, horses towing barges had to be cast off 
at the junction of the streams, and taken over Cul- 
ham Bridge, to be brought back again, and re- 
attached to the barge, which had meanwhile been 
poled up the channel some distance. The delay 
thus occasioned was removed some years ago by 
the construction of the bridge illustrated on 
page 412; the old Culham Bridge referred to 
below, is also seen in the engraving. The towpath 
bridge is of timber in three spans, carried on two 
double groups of 12 in. square piles ; the spans are 
respectively 20 ft. 6in., 24 ft. 3in., and 19ft. 9 in., 
and the piles forming the piers are 10 ft. apart in 
the direction of the axis of the bridge. The distance 
between the handrails is 4 ft. 9 in., and the plat- 
form is carried on longitudinal beams laid from 
pier to pier, the span being reduced by raking 
struts as shown. The planking is bolted to the 
longitudinals, and is 4 in. thick. The abutments 
are of stone with concrete foundation, and pro- 
tected by a timber fendering. 


64.—CuLHAM Brince. 


The history of Culham Bridge and that of Abing- 
don, about three-quarters of a mile distant, are so 
closely associated that they may be almost regarded 
as one; they were constructed at the same time, 
and are connected by a straight causeway that 
forms an arc to the curve of the navigable stream 
that was made to replace the old river, as described 
above. J. M. Davenport in his memoranda of 
Oxfordshire bridges (1869) says of Culham : ‘‘ It is 
wholly in Oxfordshire, and crosses the old bed of 
the river, not now navigated. It is repaired by the 
Master and Governors of the Hospital of Christ of 
Abingdon. This bridge and the two at Abingdon 
(these form one structure, the river being split by 
an island) were built over two fords called Beorford 
or Boroford and Culhamford, by a religious fra- 
ternity which was established at Abingdon, called 
the Brotherhood of the Holy Cross. The bridge 
was built about 1416, and after the disso- 
lution of religious establishments, a charter 
was obtained from the Crown by Sir John 
Mason, who was a native of Abingdon, by 
which he and others were constituted a corpora- 
tion, called the Master and Governors of Christ’s 
Hospital of Abingdon, which exists at the present 
time. To this corporation many of the possessions 
which before belonged to the Fraternity of the 
Holy Cross were granted by the Crown, and they 
have continued to maintain the bridges and the 
causeway between them.” 

We have seen on a previous occasion (page 145 
ante) that Wallingford Bridge was old before the 
bridges of Abingdon and Culham were built, more 
than four centuries and a half ago. It was, in fact, 
their construction that was fatal to the prosperity 





of Wallingford, by diverting the traffic between 
Londonand the west, to the Oxfordshire side of 
the Thames and through Dorchester, thus leaving 
Wallingford isolated on the opposite bank of the 
river. An inscription on a window in the church 
of St. Helens, Abingdon, recorded the royal part 
played by Henry V. in the installation of this new 
highway : 

Henricus Quintus, quarto fundaverat anno, 

Rex pontem Burford, super undas atque Culhamford. 
The royal assistance appears to have been limited 
to giving a royal assent, the funds having been 
found locally. Cooper King in his work on Berk- 
shire, and speaking of Abingdon (and his remarks 
apply to Culham), says: ‘‘The only bridge over 
the Thames then existing in the neighbourhood 
was that at Wallingford. So John Brett and John 
Houchons, or Huychyns, of their own bounty built 
the bridge of six pointed arches with stone pro- 
vided by Sir John Besils of Besilslegh, who also 
left funds for its repair; and who with Geoffrey 
Barbour and William and Maud Hales were special 
benfactors to the new bridge. They built another 
at Barford, too (the extension of Abingdon Bridge), 
and so there arose a stream of trade by the Ciren- 
cester route. The monks (of the Holy Cross) had 
done nothing to make or mar the bridge ; the King 
had graciously given his royal license for it, but had 
added nothing to that preciousdocument. It seems 
strange nowadays to think that a great improvement 
such as this could not be effected without the consent 
of the King. Butso it was ; and the energy of the 
wise men was not, as it might have been, checked.” 
Mr. Cooper King apparently forgot that all public 
works such as this must still receive the royal 
assent, after costly preliminaries, such as would 
have effectually checked ‘‘ the energy of the wise 
men,” Huychyns and his colleagues. Quoting 
from Lysons: ‘‘ A strong and affluent guild—that of 
the Fraternity of the Holy Cross—was formed about 
1389, when they had a priest and two proctors 
chosen annually. G. Barbour and many others who 
exerted themselves in the building of the bridge 
were members of the guild. They were incor- 
porated in 1442, were endowed with lands so as to 
keep in order the road between Abingdon and 
Dorchester, and built in 1446 a Christ’s Hospital 
for 13 poor men and women. Sir John Golafre and 
Thomas Chaucer, the son of the poet, were the 
trustees. The guild supported two chaplains in 
1457—one, the Rood Priest to pray for the benefac- 
tors thereto; andthe other the Bridge Priest, 
to intercede for the benefactors of the bridge, and 
for these duties each received a salary of 61. 13s. 4d. 
The same religious guild was, like others, dissolved 
by Henry VIII. in 1547 ; but at the request of Sir 
John Mason it received a new charter in 1553 
from Edward VI., incorporating the guild and 
some of the chief inhabitants of the town as the 
Governors of the Christ’s Hospital at Abingdon ;” 
the duties of maintaining Culham and Abingdon 
bridges with the connecting causeway were vested 
in them as before. Probably the fact that the son 
of the great early English poet was one of the first 
governors, accounts for a Chaucerian poem setting 
forth the beginning of Culham and Abingdon 
bridges. We have only space to quote a few lines : 

‘** Culham hithe hath causid many a curse ; 

I blyssed be our helpers, we have a better waye, 

Without any peny for cart and for horse. 

Thus accordid the kynge and the covent, 

And = commons of Abendoun, as the abbot 

wolde ; 
Thus they were eased, and set all in oon assent, 
That at the brekynges of the bridge, the town here 
schulde,” 

Culham Bridge, illustrated on page 412, is almost 
identical in design with that of Abingdon ; pro- 
bably the original outlines have been retained, but 
the bridge has been much repaired and altered. 
The width between parapet walls is 27 ft. 9 in., 
but some 50 years ago it was 10 ft. less than this ; 
the Thames Commissioners of that time widened 
the bridge, and a different mode of building the 
arches was adopted ; the older portions are built on 
masonry ribs 20 in. wide, 12 in. deep, these ribs 
being 5 ft. 6 in. apart from centre to centre. 
There are five spans, which, with the piers, are 
somewhat irregular in dimensions. They are as 
follows, counting from right to left in the engrav- 
ing : 


ft. in. 

Length of abutment ... ne as 40 6 
im rstarch ... ns ree 20 0 

ee first pier... ae cc ll 4 

c. second arch sai ae 16 0 





ft. in 

Length of second pier ‘es ee ll 4 
as third arch ... ar 16 6 

» third pier ... ves ace 30 8 

ie fourth arch ... eee 16 6 

mn fourth pier ... hee ais 31 9 

« fiftharch ... i ve 15 4 

me abutment ... aa Pa 9 0 


The third pier is built in two parts, one at a slight 
angle to the other. All the piers are made with 
cutwaters on the up-stream side, and the bed of the 
stream is paved between the fourth and fifth arches, 
to prevent scour. Beyond the abutment is an ap- 
proach 35 ft. long, connecting with the causeway 
running to Abingdon. The bridge suffered more 
or less during the Civil War, and efforts were made 
to destroy it without success. The Royalists under 
Sir Henry Gage constructed a fort at Culham to 
control Abingdon, and he was killed during a sortie 
by the Parliamentary troops. It is somewhat un- 
certain how much of the original bridge remains ; 
Taunt is of the opinion that the central arch 
is the only one now left. It is evident that this 
was the arch used for navigation, as marks on the 
stone caused by the chafing of tow-ropes, testify. 
A tablet on the wall between the third and fourth 
arches, with the initials T. C. (Thames Commis- 
sioners) and a nearly obliterated date (Taunt says 
it is 1673) records a period of reconstruction. In 
1606 the old river, now unused, was enlarged for 
barge traffic ; this was part of a work afterwards 
carried out by an Act of Parliament passed in the 
21st year of James I., by which the Thames was 
made navigable from Dorchester to Oxford. 





THE INSTITUTION OF NAVAL 
AROCHITEOTS. 

THE annual spring meeting of the Institution of 
Naval Architects was commenced on Wednesday 
last at the Hall of the Society of Arts. The meet- 
ing extends until this afternoon, sittings being held, 
in addition to the Wednesday morning’s meeting 
we now deal with, on the morning and evening of 
yesterday, whilst there is another meeting this 
morning. 

On the members assembling, the Earl of Hope- 
toun, the new President, occupied the chair. The 
first proceeding was the announcement that M. 
Bertin, of Paris, who took so prominent a part in 
the summer meeting of last year, had been elected 
an honorary member of the Institution, The an- 
nouncement was received with cheers by the meet- 
ing, and M. Bertin briefly returned thanks for the 
honour done to him, 

Mr. Holmes, the Secretary, next proceeded to 
read the 

REPORT OF THE COUNCIL, 
by which it was seen that the Institution still con- 
tinues to prosper, the finances remaining in a 
satisfactory condition, andthe number of members 
increasing. Reference was made to the Paris 
meeting of last year, which, it will be remem- 
bered, was so thoroughly satisfactory. The report 
next stated that the Council had received a very 
cordial invitation from the President of the 
Chamber of Commerce of Hamburg, acting on behalf 
of a committee representing the government of that 
city, and all its most important corporation, to hold 
the next summer meeting of the Institution in that 
important port and its neighbourhood. Encouraged 
by the success of their first visit outside the British 
Isles, the Council had gladly accepted this most 
hospitable invitation, They had every reason to 
know, they stated, that utmost efforts were being 
put forward to make the meetings agreeable and 
instructive, and they trusted that they would be 
supported by the presence of a large number of 
the members in doing honour to those who had so 
kindly invited them. The meetings will be held in 
the month of June, and it was stated that full par- 
ticulars will be published at as earlya date as possible. 

Reference was next made in the report to the 
resignation of Lord Brassey, who was obliged to 
give up the Presidency of the Institution in order 
to take up the Governorship of Victoria. Acting 
under the bye-law empowering them to take such a 
step, the Council had elected the Earl of Hopetoun 
to occupy the position vacated by Lord Brassey ; 
this nomination stood good until the close of the 
annual general meeting, and Lord Hopetoun’s 
name was put forward as the nominee of the 
Council for occupying permanently the Presidential 
chair. Lord Hopetoun is Paymaster-General, and 
represents the Admiralty in the House of Lords in 
the present Government, 
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The Council had been approached in reference to 
the representation of shipbuilders and marine 
engineers in the Technical Department of the 
Board of Trade, and had appointed Dr. Francis 
Elgar and Mr. Archibald Denny as their representa- 
tives to co-operate with representatives of other 
institutions for the purpose of furthering the object 
aimed at. The report concluded with reference to 
the losses the Institution had sustained during the 
past year through the death of prominent members 
and through resignation. Amongst the former 
were the late Dr. Peter Denny, Sir Edward Har- 
land, and Captain Le Clerc ; whilst Sir. James 
Ramsden had resigned a vice-presidentship in con- 
sequence of ill-health. 

A list of the new members elected was then read 
out by the Secretary. 


PRESIDENTIAL ADDRESS, 


Lord Hopetoun next proceeded to read the open- 
ing address of the meeting. He commenced by 
reference to some of the most prominent features 
in the Council’s report, and next proceeded to 
briefly allude to the chief events in the ship- 
building world which have recently taken place. 
The most striking event of the moment he con- 
sidered the programme of construction just made 
public by the Admiralty, and pointed out that 
the new battleships which are about to be laid 
down are closely in accordance with conditions 
shadowed forth by Lord Brassey in his Presidential 
address of last year. In regard to these ships, the 
President pointed out that it had been necessary to 
make some sacrifices to attain diminution of size as 
compared to the Majestic. The latter vessel was con- 
sidered to embody, in the highest degree, all that 
is most desirable in the British battleship. It might 
be said, therefore, Why not continue to build Ma- 
jestics? Hvents had, however, proved that our 
Navy may be called upon to act in waters unsuited 
to the great draught of the ships of the Majestic 
class ; for these reasons it had been found necessary 
to design the new vessels with 2 ft. less draught 
and 2000 tons less displacement. The price that 
had to be paid for this economy in size was a sacri- 
fice of about 25 per cent. of defensive armour. The 
development of the quick-firing gun and of high 
explosives makes it essential that the guns of the 
secondary armament and their crews should be 
properly protected ; it had therefore been decided 
to make the reduction in side armour, which is to 
be 6 in. instead of 9 in. as in the Majestic 
class. Passing to the cruisers projected in the 
new programme, Lord Hopetoun felt himself 
in closer accord with those who advocate moderate 
dimensions. It would be asked, What are mode- 
rate dimensions? Ten years ago a cruiser of 
10,000 tons would have been a monster ; to-day it 
comes under the heading of moderate dimensions. 
The new cruisers are of 11,000 tons displacement ; 
that is, midway between the Blenheims of 9000 
tons and the Powerfuls of 14,000 tons. This 
excess of 2000 tons over the Blenheim class 
would seem to be devoted to the attainment of a 
higher sea speed, a more perfect system of protec- 
tion to the guns and ammunition supplied, and to 
the sheathing and coppering of the ships’ bottoms. 
The considerable offensive power which these 
vessels possess would enable them to cope with 
anything afloat, save a modern battleship, and 
their great sea-speed would enable them to avoid a 
conflict with an enemy superior to themselves. 
They should prove equal to making quick passages 
in heavy weather, and altogether they promise to 
be useful adjuncts to a fleet of heavy ships. In 
the new second-class cruisers, another example 
was given of the upward tendency of moderate 
dimensions ; they are vessels of 5600 tons, which 
is the precise size of the Orlando class, the belted 
first-class cruisers of 10 years ago. It had been 
advocated that the third-class cruisers should be of 
greater length in order to improve their coal endur- 
ance ; but Lord Hopetoun pointed outthattheirradius 
of action is calculated at 6000 miles ; this may b3 con- 
sidered satisfactory for vessels of theclass. Speak- 
ing of the Majestic and Magnificent, the Presi- 
dent complimented the officers of Portsmouth and 
Chatham Yards on the efficient and rapid manner 
in which these vessels had been completed ; they 
had, Lord Hopetoun said, won the entire approval 
of all naval officers, and had exactly fulfilled the 
anticipations of their designer, Sir William White, 
who, he was glad to say, was about to return to his 
work, restored to health after his long and serious 
illness. He most heartily congratulated the Insti- 








tution upon this fact. Summarising the naval con- 
struction of the past year, he said that 59 ships of 
war, with a total displacement of 148,000 tons, were 
launched in 1895, of these 51 were built in private 
establishments and eight in the dockyards ; these 
figures included warships built for foreign Govern- 
ments. 

Turning to the mercantile marine, the President 
did not find any features of special interest to 
chronicle for the past year. He stated that 528 
steamers, with an aggregate tonnage of 906,000 tons, 
and 53 sailing vessels, with a tonnage of 46,000 tons, 
constituted the output of the yards of the United 
Kingdom ; the net increase during the past year in 
the tonnage of the world for mercantile purposes 
amounts to about 518,000 tons. 


Water-Ticut Doors. 


The first professional subject dealt with at the 
meeting was water-tight doors, upon which two 
papers had been contributed. The first read was 
by Captain Lord Charles Beresford, R.N., and was 
entitled, ‘‘Water-Tight Doors, and their Danger to 
Modern Fighting Ships.” The second was by 
Colonel N. Soliani, the Director of Naval Con- 
struction to the Royal Italian Navy. These two 
papers were discussed together, and as we print them 
in full on pages 406 and 407, together with the 
illustrations, we will proceed at once to the discus- 
sion. This was opened by Admiral Wilson, who 
pointed out the useful purpose the Institution 
afforded in bringing naval architects and naval 
officers face to face to discuss matters in which 
both were interested, but which required special 
technical knowledge, possessed only by the sea- 
man and the ship-constructor individually. The 
question how to make ships of war safe was an 
extremely important one. He had been captain 
to the sister ship to the unfortunate Victoria when 
that vessel was sunk, and had, therefore, had the 
subject forced upon his attention with double 
force. Members of the Institution were fully ac- 
quainted with the disastrous event referred to, 
because Sir William White had prepared a most 
admirable minute, which set forth in detail the 
incidents of the case. With regard to the effect of 
subdivision of ships in time of war, he would point 
out that our vessels would be largely engaged in 
blockading the enemy’s ports. If it could be so 
arranged that a ship would take one blow from a 
torpedo without the certainty of being sunk, an 
admiral would be more likely to take her in close 
to the enemy’s port, because he would know that 
even if his ship were damaged, she might be got to 
dock and repaired in a comparatively short space 
of time. He was quite sure the naval officer and 
the naval architect alike would wish to do away 
with water-tight doors if it were possible ; but it 
was not. As at present arranged, the openings in 
bulkheads between engine-rooms necessitated the 
going down of two or three steps and up again on 
the other side ; he would alter this by raising the 
opening, so that it would be necessary to go up the 
steps first in passing through. It must be remem- 
bered that in cases of torpedo attack there would 
be generally no time to close water-tight doors ; 
torpedoes were mostly a weapon of surprise. There 
must be communication, however, between the parts 
of aship, but it was a question whether it need be so 
ample as at present. He did not see any necessity 
for the engineer to go through doors to the maga- 
zines and various departments outside the machi- 
nery department. He was speaking of the Sans- 
pareil, his own ship. He believed, however, the 
arrangements were better in the newer vessels, 
There was one reason why so many doors were 
necessary beneath the armoured deck : if that deck 
had few hatchways, they must burrow under it ; 
that was the main danger, and accounted for the 
loss of the Victoria. It was necessary, however, 
that the effect of filling compartments should be 
more considered, both in regard to trim and heel. 
He had made certain calculations with regard to the 
Sanspareil; one compartment would hold 1000 tons 
of water; supposing there were no longitudinal 
bulkhead, filling this would bring the shipdown 2 ft.; 
if a longitudinal bulkhead were fitted the quantity 
of water admitted would be 500 tons; this would be 
on one side of the ship, and the additional total 
immersion would be equal to an increased draught 
of 1 ft. The heel of the ship, however, would 
bring one side down 64 ft. below the original water 
line. He had made calculations with regard to fill- 
ing bunkers. One of 100 tons placed on one side of 
the ship, if filled, would bring that side down 2 {t.; 








this would be the same as if a whole compartment 
before referred to were filled. If, however, a simi- 
lar bunker on the other side of the ship were put 
in communication with that first named, the ship 
would not heel, and the additional immersion below 
the water line would be but a few inches on each 
side. In the case of the Victoria, Sir William 
White had pointed out that in the compartments 
affected by the collision there was no longitudinal 
bulkhead ; one of the principal compartments, how- 
ever, was the foremost coal bunker of the starboard 
side. If this had communicated with the port 
bunker, so that both would have been filled, the 
ship would have been more immersed forward, but 
would not have heeled so much, and it was pos- 
sible that under these circumstances the bat- 
tery door through which water gained access 
might have remained above water. This he only 
put forward as a possible case, because the true 
facts could never be fully known. In the 
Sanspareil, he concluded, they would be safer 
with all four boiler-rooms full, than with only 
one full. Speaking upon the case generally, 
he would say that naval officers often ask for 
doors in bulkheads, without realising what the 
effect of them would be in the case of flood- 
ing. A Russian officer had made a suggestion 
to him which he thought admirable, namely, that 
a scale model of a ship should be made, and that it 
should be filled with tin boxes representing the 
compartments ; these should be removable, and by 
taking one out, so that water would be admitted in 
its place, the effect of flooding a compartment 
would be shown. He thought this a most useful 
suggestion, and the model should go with the ship 
on service, so that instruction might be given to all 
the officers. 

The next speaker was Sir William White. It is 
hardly necessary to say that his appearance was 
greeted with hearty enthusiasm by the audience, 
which it may be stated was avery large and repre- 
sentative one. It will be remembered that at the last 
spring meetivg a gloom was thrown over the proceed- 
ings by the absence of Sir William White, who is 
not only the head of the naval architectural profes- 
sion in England, but is one of the most popular and 
admired members of the Institution. When Sir 
William rose to speak it was several minutes before 
he could be heard in consequence of the cheer- 
ing with which his appearance was greeted. The 
speech he made showed no falling off in the 
vigour of his attack in a controversy of this 
nature. The whole country is to be congratulated 
on the recovery, after a long and serious ill- 
ness, of one of its most valuable citizens. Sir 
William commenced by saying that he indorsed 
the remarks of Admiral Wilson, but in speaking he 
was under some restraint. In the first place, he 
could not say anything about the work done by his 
colleagues in France ; he had been most hospitably 
given an opportunity of going through the French 
ships, but it was not for him to criticise them in 
any way, neither could he follow those who com- 
mented on various war vessels for the construc- 
tion of which he was responsible. He could only 
say generally, in regard to longitudinal bulkheads, 
that he agreed with the principles laid down by 
Admiral Wilson ; it was, rr the practice of 
the Admiralty to thoroughly consider in all respects 
the effect of throwing open an important compart- 
ment to the sea, and Admiral Wilson might depend 
that the points he dwelt upon were not forgotten. 
Lord Charles Beresford proposed a diminution in 
the number of water-tight doors. Sir William could 
not charge his memory, after an absence of some 
months from official documents, as to whether 
there were 208 doors in the Magnificent or not ; 
but allowing the figures to be right, what did Lord 
Charles propose? To do away with no more 
than 19 of these. That, he thought, was not a 
sweeping change. He would like to mention one 
fact in connection with the design of the Royal 
Sovereign class. They had asked opinions from 
naval officers as to how many water-tight doors 
could be dispensed with, and only one had been 
suggested as being possible to do without. There 
was, however, nothing to prevent any captain from 
closing and locking any door he wished to, so that 
the naval officer had the remedy in his own hand 
if he found too many water-tight doors. Lord 
Charles had said that a door weakens a bulkhead ; 
this was not so, because there were compensations. 
It seemed to him that the meeting was now dis- 
cussing a question that had been well thrashed out 
20 years ago, after the loss of the Vanguard; he 
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remembered then that Sir Nathaniel Barnaby took 
the very action which Lord Charles Beresford was 
recommending. The suggestions now made would 
be found set forward in papers 20 years old, that 
ships should be built with doors high up, and also 
the communication between various compartments 
should be abolished. Some vessels were constructed 
on these plans, but officers demanded that doors 
should be at lower levels; in fact, ships were sent to 
sea for years arranged on the plan suggested by Lord 
Charles Beresford, and they were altered at the de- 
mand of naval officers. In an ideal ship, as Admiral 
Wilson had said, there would be no openings 
in bulkheads, but it was impossible to reach that 
ideal, and for practical purposes there must be 
doors. The problem to be solved was, how many, 
and this was one of the most serious questions 
that the naval officer and the naval architect had 
to face. Asa fact, the doors, as now arranged, were 
placed in accordance with the naval officer's de- 
mands, so as to secure long-distance steaming at 
high speeds, easy handling of ammunition, habita- 
bility and ventilation. In regard to ‘tween-deck 
doors there were occasions when men must pass 
through very quickly, and he did not think that the 
doors Lord Charles Beresford proposed could be used 
for this purpose. The author of the paper had spoken 
of the inefficient manner in which doors were 
closed ; he would like to hear the opinion of other 
naval officers present, on this subject. It was, 
however, the human element with which the naval 
architect had manifestly not todeal. Lord Charles 
would place the collision bulkhead further aft, and 
would strengthen it. Sir William pointed out that 
our ships have two bulkheads forward, and this it 
was considered better than one. In the Camper- 
down’s collision with the Victoria the collision 
bulkhead was effective. He would also refer to 
a collision in which a ship of Sir Edward 
Reed’s, the Kénig Wilhelm, was saved by a 
second bulkhead. The middle line bulkhead was 
said to be ineflicient ; the experience at the strand- 
ing of the Howe contradicted this. There the middle 
line bulkhead kept the water out of the boiler-room, 
and the boilers were worked on one side, while the 
adjoining compartment was full. Sir William 
wished to add, however, that in spite of his criticisms 
on Lord Charles’s paper, the Institution heartily 
welcomed that communication, and naval architects 
were glad to get Lord Charles’s views and criticisms 
in this matter of ship construction. 

Referring to the paper of Colonel Soliani, he did 
not propose to discuss the various forms of water- 
tight door illustrated and described ; the contribu- 
tion was an exceedingly valuable one, and he might 
say that Colonel Soliani only wrote it at his urgent 
request ; he was sure that members would be glad 
he had prevailed on Captain Soliani to undertake 
the work. The application of power to working 
doors had been suggested. This ultimately came to 
the scheme of the captain in the conning tower 
pressing a button and closing all doors ; mechanically 
that could be done, but it had not been thought 
desirable on board a war vessel to increase the ap- 
pliances necessary, but rather to trust to human 
means of carrying out the operations. 

Admiral Fitzgerald was the next speaker. The 
tendency of his remarks was in opposition to the 
views of Lord Charles Beresford. The controversy, 
as had been said, was an old one, and he thought 
it had been threshed out years ago. Formerly it 
had been the naval officer who had asked for more 
doors, and, as an instance, he mentioned his own 
former ship the Collingwood, in which he had had 
to have doors cut in bulkheads in order to get at 
the boilers. 'The door that Lord Charles Beresford 
had shown in his paper was not suitable for passing 
through, unless for very active and small persons. It 
was said that the convenience of the crew must be 
subordinated to the safety of the ship; that was 
true, in fact it might be said to be a truism ; but 
he would point out that the cumulative convenience 
of the crew made up the fighting efficiency of the 
ship. Lord Charles Beresford had not advanced 
any evidence to show that unnecessary doors were 
made in bulkheads; he had given plenty of assertion 
to that effect, but had not proved his case. 

Admiral Fremantle was surprised that Lord 
Charles Beresford had not touched upon the 
question of habitability ; the naval officer and 
the naval architect had been mentioned, but 
no one had thought of consulting the doctor. 
Credit was due to the author of the paper, who, 
though a naval officer, had risen superior to the 
prejudices of naval officers. He had referred to 





the incomplete manner in which water-tight doors 
were sometimes closed when the operation was 
carried out in haste. Sir William White had looked 
on these remarks as a reflection on the officers and 
crew. The gallant Admiral had some experience in 
this matter, which he would relate. When he was 
in command of the China station, he found that 
the doors were closed in a very short time, the drill 
being completed in14minutes. He recognised that in 
competition things wereoften done more smartly and 
effectively, and he determined to test the matter, 
without saying anything previously to thoseengaged. 
When the word was given that all doors were closed, 
he sent down two officers, the engineer, who was not 
responsible for the matter, being one, to examine 
whether the doors were thoroughly secured. The 
report was very satisfactory. Sir William White 
had said that it was a matter for the captain of the 
ship whether the doors should be closed or not ; 
the gallant Admiral would point out, however, that 
it was often very difficult for the captain to 
do what he felt would be right; he himself 
after the Victoria disaster had given orders 
that certain doors should be always kept closed, 
but pressure was put upon him; the doctor 
complained, and he had to give way. What- 
ever came, they must give ventilation to the ship. 
With regard to the bulkhead question, the gallant 
Admiral, who was in command on the China station 
during the late war in the East, gave the result of 
what he had seen there. Two ships were sunk, in 
one case it was generally supposed through gun- 
fire, but the captain had flooded the magazine, and 
the vessel turned over as she sank ; another ship 
was torpedoed, and she capsized in five minutes. 
He saw her bottom up two days after. It seemed 
to him that in a man-of-war there was a strong 
tendency to capsize, and anything that could be 
done to prevent this was worth doing. 

Admiral Colomb followed, and first referred to 
the pregnant remarks made by Admiral Wilson, 
that it was only on occasions of this kind that 
naval officers and naval architects were brought 


\together in discussion; it showed the immense 


value of the work being done by the Institution. 
He thought that naval officers would be in agree- 
ment with a great deal that Lord Charles Beresford 
had said, their tendency being to distrust the 
human element, and that was a point upon which 
naval officers were the best judges. He was glad to 
see that Sir William White was again amongst 
them, and had shown by his able speech, power- 
fully sustained to the end, that he had regained 
all his former vigour. Lord Northbrook had had 
four or five conversations with the speaker in re- 
gard to bringing naval officers and naval archi- 
tects into consultation in the initiatory stages of 
the design of a vessel, as it was so very difficult to 
alter plans when the work had proceeded far. The 
naval officer would make suggestions, but he would 
not know what would be the technical effect of his 
proposals in regard to those points which came 
solely within the province of a naval architect, 
such as stability, displacement, &c. In regard 
to openings in bulkheads he would give an 
instance of their effect. In a ship he had 
commanded there was a sluice valve in the 
collision bulkhead ; his predecessor had been very 
particular to keep this in working order, having 
the gear oiled and it being worked every day. 
Admiral Colomb found that the only object was to 
drain the compartment ; but he concluded if water 
were not admitted it was not necessary, whereas if 
water did get into the forepart the object of the 
collision bulkhead was to keep it there ; he there- 
fore had the sluice valve fastened up so that no one 
could open it. 

Mr. Martell said that in mercantile vessels there 
were formerly sluice valves in collision bulkheads ; 
these were often left open so that water got through, 
and Lloyd’s, therefore, made a rule that no sluice 
valve should be in a collision bulkhead ; they also 
stipulated that if sluice valves were placed in other 
bulkheads the arrangement should be such that 
they were always accessible whatever cargo might 
be on board ; in any case they discouraged them 
as much as possible. He would point out that the 
Admiralty were in a different position to Lloyd’s. 
It was the duty of the latter body to make rules, 
and owners tried to do all they could to break 
them, or rather to bring pressure to bear in order 
to get a dispensation, the Committee, therefore, had 
often to give way. The Admiralty oflicers had not this 
trouble, as they were their own designers, often their 
own builders, and owned the ships themselves. He 





sympathised with a great deal that Lord Charles 
Beresford had said. If they kept the main bulk- 
heads intact the ship’s safety would be insured, 
and would it not be worth while to suffer some 
inconvenience to secure this end? Mr. Martell 
said that he in his position was squeezed, sat upon, 
and jumped upon, and he had to give way ; but if 
he were the Admiralty he would never give way, 
and would have a large number of the existing 
doors closed. He also referred to the question of 
large steam pipes going through bulkheads ; it was 
often found impossible to keep the openings tight, 
and he would therefore recommend that the pipes 
should be taken up and over the bulkhead, or, at 
any rate, high enough to be above water. 

Mr. Seaton supported Lord Charles Beresford, 
and hoped to see his views carried out. The water- 
tight door question was a very old one indeed. Sir 
William Whitehad carried it back 20 years to the days 
of the Vanguard, but he would refer to a still more 
remote period in the history of the Royal Navy, 
the Royal George was lost at Spithead through 
water-tight doors being open in order to secure 
ventilation, and that brought in the doctor ques- 
tion even then ; these doors, of course, were in the 
side of the ship, being, in fact, the gun ports, through 
which the water came when the ship was careened. 
To judge from the discussion, the naval officer had 
the option of being either drowned or asphyxiated. 
Admiral Colomb had referred to a sluice valve in 
a bulkhead. He would give an instance illustrat- 
ing this subject. In 1868 the extreme forward 
compartment of the Black Prince was tested 
for water-tightness by being filled with water. 
There was no sluice valve in it; the dockyard 
people, therefore, did not quite see how they were 
to get the water out again, so they left it there, 
and the Black Prince until the year 1890 
actually went about with many tons of water 
in her forepeak. In fact, the Admiralty only 
found out that the water was there by trying to 
make a sluice valve in the bulkhead. The onus of 
requiring these objectionable openings in bulk- 
heads was largely laid upon the engineer, who was 
said to demand them in order that he might get 
about in his department. In ships the speaker 
had fitted for mercantile purposes, there was no 
communication between the engine-room bulk- 
heads, and they were found to act very well. He 
had an engine telegraph inscribed ‘‘ Stop,” ‘‘ Easy.” 
‘* Half speed,” ‘* Full speed,” ‘*‘ More steam,” and 
this was found to be suflicient for practical pur- 
poses. Why could not the same thing be done in 
Her Majesty’s Navy ? 

Professor Biles said that in the earliest iron 
battleships, bulkheads were made without doors, 
and openings were put in at the request of 
naval officers. The chief difficulty that appeared 
to face the ship designer in trying to keep bulk- 
heads intact, was that the engineer demanded a 
line of communication fore and aft in his depart- 
ment, so that he could get from his engines to his 
boilers. Professor Biles would propose the adop- 
tion of three screws ; to each propeller he would 
have a set of enginesand boilers complete in them- 
selves, each set being placed in a separate trans- 
verse compartment. He thought that would be 
pozsible, and would give effective subdivision. 
Though the triple screw arrangement would 
lead to a sacrifice of efticiency in propulsion, 
it might be worth while adopting it, as they 
would get more efficiency in the safety of the 
ship. While the armoured deck existed it was 
not possible to do away wi'h piercing bulkheads 
unless the deck were pierced. He referred to certain 
Atlantic liners which he had designed, and which 
were without doors in the bulkheads. In that cae, 
however, they were designed to be without doors, 
and all arrangements were made to meet this end. 
It must not be forgotten that the getting of coal to 
the stokehole from the bunkers accounted for 
a good many openings in divisions. He saw at the 
meeting a gentleman who had been chief engineer 
on board one of the vessels he had referred to, 
and he hoped he would give his experience. 

Mr. Gearing said that in regard to what Pro- 
fessor Biles had just said he had driven one of the 
ships across the Atlantic without doors in the bulk- 
head ; in fact, he had been urged to have openings 
in the bulkheads, but had refused to accept them. 
The only thing he had to do was to make a proper 
arrangement of officers of the watch. He divided his 
engineer’s staff into groups, and it was so arranged 
that when the officer in charge left the compart- 
ment there was no question who took up his duties, 
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Asan instance as how well this arrangement worked 
he mentioned that on one occasion out of eight feed 
pumps all had broken down excepting one. He was 
proud to say, however, that they had not stopped the 
ship, but had kept her going at 12 knots with 
only one6-in. double-acting feed-pump. On another 
occasion the main feed pipe burst, but even then 
they did not stop the ship. Of course it was only 
by a good system of communication they had been 
able to do this, especially when they had only one 
feed pump for all their boilers; he took up his 
position at the voice tube, and received reports as 
the water was running low in the various boilers, 
and directed the feed accordingly. 

Mr. Pilcher explained a door which he had 
devised, and which would be automatically closed 
by the rush of water passing through an opening in 
the compartment. The door was a double one, or 
rather was two doors rigidly fixed together at an 
angle of 90 deg. Whichever way the water passed, 
therefore, it would tend to close one or other leaf of 
the door, supposing, of course, the rush was sufli- 
ciently rapid. 

Admiral Sir John Hay said, with regard to the 
part taken by naval officers in the design of war- 
ships, he would point out that the Director of 
Naval Construction was not autocratic. In fact, 
his superior at the Admiralty was a naval officer, 
namely, the Controller of the Navy, who, in 
conjunction with the First Naval Lord, controlled 
the design of a ship, they both putting their signa- 
tures to the drawings. 

Mr. Thoms said there were much better doors in 
the market than the Admiralty fitted to our ships. 
‘* This,” he said, referring to a drawing he had put 
upon the wall, ‘‘isoneof them.” The door referred 
to, he informed the meeting, had been fitted to three 
first-class cruisers, presumably not belonging to the 
British Navy. It would be impossible to describe 
the mechanism of the door without illustrations. It 
was, however, fastened and unfastened by the 
movement of a single lever, the operator standing 
either in the front of the door or on the deck 
above. 

Lord Charles Beresford, in replying to the dis- 
cussion, said that the debates had thoroughly satis- 
tied him that the water-tight door question was one 
which ought to have been brought forward. He was 
also satisfied that the balance of opinion was on 
his side. Sir William White had said that out of 
208 doors he, the speaker, only proposed to do 
away with 19. That sounded very few, but then 
these 19 were in the vital part of the ship. What 
had been said about captains shutting doors at will 
was all very well, but the fact remained that the 
doors were not shut, and the country had in conse- 
quence lost three millions of money, besides many 
valuable lives. As a plain matter of fact and ex- 
perience, it was the doors being there that had 
lost the ships. It had been brought forward 
a8 an argument against him that the demand 
for more doors had come from his brother 
officers. That might be. All he could say was 
that he did not agree with them, and he thought 
the practical men were on his side. With regard 
to the small door high up in the compartment, 
although it might not be so convenient as existing 
doors, it was designed to be more convenient than 
going right up on deck over the bulkhead. Sir 
William White had said he would like to have seen 
an obstacle race through this door. He would have 
no objection at all to take him on these terms, 
that the Director of Naval Construction should go 
over the bulkhead, and that he (Lord Charles) should 
go through the door. The small hole referred to was 
not intended to get through at all, but was to be used 
in place of a voice tube. Reference had been made to 
the naval officer’s influence in building ships. It 
was necessary not only to bring naval officers and 
naval architects together, but to let the naval 
officers themselves thresh the matter out. Hach 
man had different views as to what was most 
essential for a warahip ; one wanted one thing and 
one another ; it was very certain they could not 
all be satisfied, and some must give way. The 
question was, what was to be discarded? All the 
things asked for were doubtless valuable, but 
they could not all be included in a ship of any- 
thing like reasonable dimensions. When the Royal 
Sovereign was proposed, for the first time a reason- 
able course was adopted in designing a ship. 
Leading naval authorities were consulted, and Sir 
William White found that to meet their views he 
would have to make his ships 17,000 tons each. 
Some had to give way ; the question was, who? 





and by talking the thing over in a business-like 
way, they had arrived at a compromise which had 
resulted in a good all-round ship. They might 
have attempted to reach this end by means of 
writing letters or minutes, but would never have 
succeeded. The suggestion to carry out this 
method was due, he believed, to Sir John Fisher, 
the present Controller of the Navy. Since then our 
ships have been designed on sensible lines, and fairly 
represented naval opinion. Lord Charles concluded 
by making reference to what he styled light-ended 
ships. He said they would go down bottom up, and 
he did not believe in them. So strongly did he feel 
on this matter that he went cut of his way to write 
to the Fleet Admiral 18 months before the Victoria 
disaster, pointing out the weakness of ships of this 
class. He had gone beyond his province in doing 
this, but he felt so strongly on the matter that he 
felt constrained to do so. What he had predicted 18 
months before was actually what occurred when the 
Victoria was rammed by the Camperdown. He 
always distrusted light-ended ships. 

Colonel Soliani, in replying for his part of the 
discussion, thanked the meeting for listening to 
his paper so patiently. He was well aware when 
he wrote his contribution that he was carrying 
coals to Newcastle, but he was supported by Sir 
William White, and was gratified by the manner 
in which his paper had been received. He quite 
agreed with Lord Charles Beresford that there 
should be as few doors as possible in bulkheads, 
and had views with regard to carrying out an 
arrangement by which this would be effected in 
the engine department. When the engines are 
placed aft and the boilers forward of them, the 
engineer had to go all along to communicate. If, 
however, the engines were placed in the middle 
of the machinery space, with boilers fore and aft of 
them, short voice pipes or scuttles in the bulkhead 
would enable communication to be carried on. He 
would suggest however, that a special officer should 
be placed in charge of water-tight doors; he should 
be answerable for their efficiency, and see they were 
closed. In the ships of the Italian Navy there was 
a young naval architect who went to sea for in- 
struction, and it was his duty to look after the 
water-tight doors; this naval architect was thus 
brought in contact with naval officers when young, 
he learnt their ways and the requirements of the 
ship. 

‘i THE GEOMETRY oF STABILITY. 

A paper by Mr. J. G. Bruhn, entitled ‘‘ Some 
Geometry in Connection with the Building of 
Ships,” was next read in brief abstract, the hour 
having passed at which the meetings of the Institu- 
tion usually adjourn. This paper we shall print 
in full at a future date; and as there was prac 
tically no discussion on it—Professor Biles making 
a few remarks—we may leave it for the present. 

The meeting then adjourned until yesterday 
morning, when the proceedings were opened by a 
paper by Mr. Seaton on “ Fractures in Steel.” 


ANNUAL DINNER. 


On the evening of Wednesday the annual dinner 
of the Institution was held. Lord Hopetoun pre- 
sided. The dinner was well attended, the large 
room at the Holborn Restaurant being quite filled. 
A large number of distinguished guests of the 
Institution were present, and there was a gathering 
of the most influential members of the Society. 
Toasts were drunk and speeches of the usual 
character were made. The chief subject of interest 
touched upon was the forthcoming meeting in Ham- 
burg. We understand that a large number of 
members have expressed their intention of being 
present, and it is hoped that it will be possible to 
make special arrangements for the conveyance of 
members to Hamburg, and for their entertainment 
when there, which will add greatly to the pleasant- 
ness of the meeting. Mr. Holmes, the Secretary 
of the Institution, is taking active measures in 
this direction, and the thoroughly successful manner 
in which he carried out all arrangements for the 
Paris mesting is a guarantee that the matter is in 
good hands. 

We shall continue our report of the meeting next 
week, according to our usual custom. 





NOTES. 
Coal IN THE Farie Istanps. 
THE coal deposits in the Firée Islands, or at 
least in the Suderé, have been concessioned to a 
French company, the Fiirdée Mining Company, 





which is domiciled in Paris. The company has 
ee the necessary land at Trangisvaag and 
Trodebo, and the installation of the necessary plant 
will be commenced this spring. Work will be 
started at Trangisvaag, where there are good de- 
posits, and where there is a first-rate natural har- 
bour with capital anchorage. The coals will be con- 
veyed to the harbour by means of a rope railway. 
It is under contemplation to build a pier in deep 
water, so that also vessels of great depth can get 
alongside. The breaking of coal in the Fiirde 
Islands commenced as early as the beginning of last 
century, since when about a dozen more or less abor- 
tive attempts have been made at rational working, 
and in places the natives have all along obtained their 
supply of coals from the local mines. The exact 
extent of the deposits has not been ascertained, 
but borings have shown an aggregate thickness of 
some 50 ft. inten seams. The analyses of the coals 
have given very satisfactory results, 


HicH-Vottace Gitow Lamps. 


In a paper recently read before the Institution of 
Electrical Engineers, Mr. G. L. Addenbrooke draws 
attention to the important saving which can be 
effected in the cost of electric mains by the adop- 
tion of high-voltage lamps for interior lighting, as 
has already been done at Bradford and elsewhere. 
By doubling the voltage, the amount of copper re- 
quired in the mains for the transmission of a given 
quantity of energy is reduced 75 per cent. Unfortu- 
nately an all-round saving of this extent cannot be 
realised, as there is no reduction, but if any- 
thing an increase, in the cost of insulation. That 
such voltages are safe may be accepted without 
question, though doubtless it is inadvisable to use 
the same fuses and cut-outs as are adopted in 100- 
volt circuits. In fact, Dr. Hopkinson states that, 
in the case of the Manchester Town Hall, all the 
five wires of the five-wire system there in use have 
been brought into the hall, and there has been no 
trouble of any kind. As for the lamps themselves, 
it appears that there are several makers prepared 
to supply 220 to 230 volt lamps, and to guarantee 
for them a reasonable economy. From samples 
of these lamps exhibited at the meeting before 
which Mr. Addenbrooke’s paper was discussed, 
it appears that the makers obtained the re- 
quired increase of resistance by augmenting the 
length rather than by diminishing the diameter 
of their filameuts. Mr. Stearns related that he 
had had some trouble with the drooping of such 
long filaments when the lamps were placed in a 
horizontal position, and in certain other lamps it 
has apparently been deemed necessary to tie the 
filament to the glass by platinum wires, in order to 
prevent this action occurring. In some of Mr. 
Stearns’ lamps, however, the difficulty is got rid of 
by coiling the filament into a helix, and in this way 
as much as 2 ft. of the carbon can be packed into 
a comparatively small globe. It is interesting to 
note that after six months’ working at Bradford the 
reports of consumers on the high-tension mains 
were so favourable that other customers demanded 
to be also supplied with the high-tension current. 
All lamp-makers are agreed that the sole difficulty 
in the construction of high efficiency lamps arises 
from the very considerable variations of voltage 
common in central station work. A case was 
related at the meeting in which a consumer on a 
100-volt circuit had constant trouble with lamp 
breakages, and only got relief on substituting 105- 
volt lamps for those previously in use. Of course 
the efficiency of these on a 100-volt circuit will be 
comparatively low. When a perfectly steady 
voltage can be relied on, the ‘makers claim that 24_ 
to 2} watt lamps will have a fairly long life, and the 
sole bar to their general introduction is the in- 
equalities of pressure on the circuits already re- 
ferred to. It would seem quite feasible to reduce 
the percentaze variations on a 230-volt circuit to 
not much more than half their range on a 110-volt 
system, and if the central station engineers succeed 
in doing this, a considerable extension of the light 
may be expected. 


Tue Lonpon Water BIL1s. 

It will be with a feeling of relief that Londoners 
will note that the House of Commons, on Tuesday 
evening last, threw out the Bill for the transfer of 
the Chelsea Water Company’s property to the 
London County Council, and that the similar Bills 
referring to other metropolitan companies shared 
the same fate. We have so recently commented on 
the policy of the London County Council in regard 
to water supply that there is no need to go into 
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the matter again. Mr. J. Stuart, who introduced 
the Bills, had no new arguments to advance in 
favour of the measures, simply treading the same 
familiar ground that has been so often covered. 
He put the Council forward as the champion of the 
public, but the public have lost confidence in their 
champion. They have an unpleasant suspicion 
that the Council have a keener appreciation of the 
spending of 38 millions—with all its attendant 
pleasant things in the shape of patronage and glory— 
than of the humdrum duty of giving the metropolis 
good water atacheap price. Mr. Stuart’s suggestion 
that the County Council should pass its Bill and the 
Government should pass theirs was foredoomed to 
rejection. The manifest unfairness to the water 
companies, to say nothing of the waste of legis- 
lative energy—was sufficient to condemn it. Sir 
William Harcourt was the most considerable speaker 
in favour of the Bills, but he was handicapped by 
his previous record. Much as we may admire Sir 
William’s skill in debate, the plain issue will come 
back, whetherthe London County Council has proved 
a suitable body to control water supply, or whether it 
is desirable a new bodyshould be created. Mr. Cham- 
berlain laboured to a certain extent under the same 
disadvantage as his former colleague, but, as he said, 
the issue is what is best to do now, and is not con- 
cerned with what occurred 16 years ago. His con- 
tention that those outside the London County Coun- 
cil jurisdiction should be considered in the matter 
of representation, was a strong argument against the 
Council’s Bills, and the manner in which he put 
the case cannot fail to carry weight, considering the 
wide experience of the member for Birmingham in 
municipal questions. However, the Bills happily 
are dead, so it is unnecessary to discuss their 
merits or demerits, and it remains for the Govern- 
ment now to push itsown measure through. When 
the County Council’s Bills had been disposed of, 
three measures giving powers for the construction 
of works were read a second time. It seems in- 
consistent to give the companies powers to enlarge 
their property when it is about to be taken from 
them, but the supply of water is a business that 
must not stop, and the experience of East London 
last winter affords ample warning of what may occur 
if the bodies that supply water, whether private 
companies or municipallties, have restraints put 
upon them in view of future legislative changes. 
Finally, on the motion of Mr. Chaplin, a motion 
for a Select Committee of nine members was ap- 
proved. To this Committee all Bills promoted by 
the London water companies and all petitions 
against Bills will be committed. It is to be hoped 
that the Committee will be able to extricate the 
water question from the confusion into which it 
has fallen. 





THERMAL EFFICIENCY OF STEAM 
ENGINES. 

At the ordinary meeting, on Tuesday, March 24, of 
the Institution of Civil Engineers, Sir Benjaman Baker, 
K.C.M.G., the President, in the chair, a paper was read 
entitled ‘‘ The Thermal Efficiency of Steam Engines,” by 
Captain H. Riall Sankey, R.E. (ret.), M. Inst. C.E. 

The question of the standard with which the results of 
steam engine trials should be compared, had occupied 
considerable attention in several papers on steam engine 
economy which had, during the past 14 years, been read 
and discussed at the Institution. The matter was, never- 
theless, in an undecided condition, and the author ex- 
pressed the hope that discussion on this paper might pre- 
pare the way for the adoption of some definite standard. 
He urged that in order to obtain full information of the 
thermal performance of an engine, two efficiencies had to 
ba stated, namely, the abzolute thermal efficiency, and 
the ‘‘standard ” thermal efficiency, the latter denoting 
the comparison of the actual engine with an ideal steam 
engine working within the same temperature limits. In 
other words, the ‘‘ standard’ thermal efficiency was the 
absolute thermal efficiency of the actual engine divided 
by the absolute thermal efficiency of the ideal steam 
engine chosen as the standard, It was the choice of this 
standard which had caused so much discussion. Many 
views were held as to what should constitute the ideal 
engine required for this standard of comparison ; but the 
author considered that the true object of such a standard 
was to provide ready indication as to how far the par- 
ticular engine under consideration fell short of what was 
physically possible within the limits of temperature by 
which the engine was bound, having regard also to the 
varying temperature at which the heat was supplied to 
the feed water. It was shown that this requirement was 
met by the Clausius ‘‘perfect” steam engine. slightly 
modified, however, as regards the point to which the ex- 
pansion was carried, for practical reasons which were uni- 
versal and permanent. 

To assist in a decision as to the standard to be adopted, 
other ideal engines which had been proposed or used as 
standards were considered; for instance, the Carnot 
cycle ; the engine whose expansion line was the saturated 





steam line, and the engine the expansion line of which 
followed the law p v = constant ; and in each case it was 
pointed out in what respects the requirements of the 
standard were not fulfilled. This comparison was also 
made by means of the 0 9 chart. j 

After considering certain points in connection with the 
various lines of the indicator diagram of the standard in 
greater detail, the author proposed the following as the 
standard of comparison ; 

1, Admission line at the temperature of the steam at the 
stop valve of the engine. 

2. Expansion line adiabatic, and carried to within 0.15 
atmosphere of the back-pressure. 

3. Back-pressure: that in the exhaust immediately 
outside the engine. 

4. Compression ni/ and clearance nil. 

The object of limiting the expansion, as suggested, by 
carrying it down to within 0.15 atmosphere of the actual 
back-pressure, was to obtain a compromise between the 
two following conditions: If the expansion were carried 
to the back-pressure, the standard would lead to the use 
of engines too large for their work; if, however, the 
expansion in the standard were only carried to a pressure 
equal to the back-pressure plus the mean pressure (re- 
ferred to the low pressure) corresponding with the friction 
of the actual engine, a premium was, so to speak, awarded 
to a stiff engine, and the standard would be made to vary 
with the stiffness of the actual engine. To avoid the 
lengthy calculation of the absolute thermal efficiency of 
the proposed standard, curves had been prepared enabling 
the required result to be obtained by inspection, and 
numerical examples were given to show the method of 
—— 

he author pointed out that in many cases a com- 
parison of the actual engine with what he proposed to call 
the ‘‘ type” standard was useful. The type standard was 
an ideal engine which took into account the clearance, 
compression, back-pressure &c., necessary with the par- 
ticular type of engine under consideration. For iustance, 
the ideal engine with an expansion line following the 
saturation line was the types standard for a jacketed 
engine. The difference in the amount of heat utilised 
by the standard and the type standard showed the un- 
avoidable loss normal to the particular type of engine, 
whereas the difference in the heat utilised by the type 
standard and the actual engine gave the more or less 
avoidable loss. 

The proposed standard was applied to the case in which 
superheated instead of saturated steam was used, and 
the 0 > diagram of this standard was given, and two 
numerical examples were worked out. 

It was pointed out that the actual commercial criterion 
-of a steam engine’s economical performances, namely, the 
number of pounds of water per indicated horse-power, 
led to errors of about 1 per cent. as a maximum when 
using saturated steam; but that the error might be as 
much as 13 per cent. when superheated steam was used. 
This difficulty would be met by stating the amount of heat 
required per indicated horse-power, as proposed by Mr. 
Mair-Rumley in 1882. 

The paper was accompanied by appendixes demonstrat- 
ing the use of the 0 ¢ chart for finding the absolute thermal 
efficiency of the proposed standard engine, and an in- 
— of the efficiency of the fluid in heat engines in 
general. 


LAUNCHES AND TRIAL TRIPS. 

THE trial trip of the steamer Golden Fleece, which is 
intended for the fruit trade between the West Indies and 
New York, took place on the 11th inst. between Blyth 
and the Tyne. She is a steamer 320 ft. by 35 ft. beam 
by 26 ft. depth of hold, and has just received very exten- 
sive alterations at the hands of the Blyth Shipbuilding 
Company, who have converted this vessel from an ordi- 
nary cattle carrying boat into one of the finest and largest 
fruit carriers of the day. As is well known, the question 
of ventilating the holds is one of paramount importance 
in fruit steamers, and a new arrangement has been 
adopted in this vessel whereby all the air in the holds is 
renewed in less than one minute in such a manner that a 
continuous current of air sweeps the holds from one side 
to another, so that no stagnant air can lodge in any par- 
ticular place. The complete ventilation of the holds has 
been effected partly by mechanical means and partly by 
utilising the waste heat from the boilers, thus reducing 
the cost of such installations, which in this case deals 
with over 60,000 cubic feet of air per minute, and it is 
believed to be the largest quantity of air dealt with ina 
ship up to the present date. This large quantity of air 
is further utilised in a form of forced or accelerated 
draught for the boiler furnaces, thus increasing the 
evaporative power of the boiler, and consequently the 
horse-power of the machinery, or what is equivalent, 
increasing the speed of the steamer. In addition to the 
above, one of the holds has been fitted with a refrigerating 
plant to A ging the overheating of the fruit. The altera- 
tions made in the main engines by the engineering estab- 
lishment of the Blyth Shipbuilding Company have been 
of such an extensive character as to increase the speed of 
the vessel by 14 knots over anything she has ever done 
before, while at the same time the alterations have tended 
to a very material reduction in the consumption of the 
fuel at former speeds. Messrs. Clarke, Chapman, and 
Co. have fitted a complete system of electric light installa- 
tion both for the ship’s use, passenger accommodation, 
and working of the holds. The whole of the alterations 
above referred to, including the system of ventilation 
adopted in this vessel, has been made to the designs of 
Mr. George Walker, consulting engineer and naval archi- 
tect, of London, under whose superintendence the work 
has been carried out. 








A new Thames passenger steamer—the Southend Belle 





—was launched by Messrs. W. Denny and Brothers, Dum- 
barton, on the 11th inst. The vessel is 249 ft. long, 30 ft. 
broad, 10 ft. 6 in. deep, and of 700 tons gross. Her owners 
are the London, Woolwich, and Clacton-on-Sea Steam- 
boat Company, who have already three ** Belle ” paddle 
steamers built at Dumbarton. 


On March 11 the ‘official speed trial of the twin-screw 
barge-loading dredger St. Austell, recently constructed 
by Messrs. William Simons and Co., Limited, Renfrew, 
to the order of the Admiralty, took place on the measured 
distance at Skelmorlie with very satisfactory results. Six 
runs were made with and against the tide, when it was 
— _ fully a knot more than the contract speed was 
obtained. 


Messrs. J. L. Thompson and Sons, Limited, North 
Sands, launched on the 12th inst. the steamer Zero, built 
to the order of Messrs, Turner, Brightman, and Co., 
London. She is of the following dimensions, viz. : 
Length, 330 ft. ; breadth, 42 ft. ; depth moulded, 23 ft. 
74 in.; with a deadweight carrying capacity of about 
4500 tons. The engines are by Messrs. Blair and Co., 
Limited, of Stockton, and are of the triple-expansion 
type, having cylinders 234 in., 39in., and 64 in. in dia- 
meter respectively, with a stroke of 42in.; they are sup- 
plied with steam from three boilers of the multitubular 
form, of a working oepepe of 160 1b. per square inch. 
The fore and after holds of the Zero will be insulated and 
refrigerating apparatus fitted for the carrying of fresh 
meat for the Hiver Plate Fresh Meat Company, of 
London, in whose service the vessel will be placed. 








The Valhalla, a steamship recently launched by 
Messrs. William Gray and Co., Limited, to the 
order of Messrs, Herskind and Co., of West Hartle- 
pool, ran her trial on March 12. Her principal 
dimensions are: Length over all, 310 ft.; breadth, 
43 ft.; depth, 19 ft. 11 in. The engines have been sup- 

lied by the Central Marine Engine Works of Messrs. 

illiam Gray and Co., Limited, and are of the triple- 
expansion type, having cylinders 22 in., 35 in, and 59 in. 
in diameter with 39 in. stroke, and supplied with steam 
by two single-ended boilers 14 ft. in diameter by 13 ft. 
long, working at 160 lb. pressure per square inch. The 
trial was considered eminently satisfactory. 

The launch of H.M.S. Dido, to which we referred on 
page 388 ante, was successfully completed about 3.50 a.m. 
on Friday, the 20th inst. It will be remembered that by 
a slight sinking of the ground the vessel stood still on the 
ways. All night through two of the Clyde Trust hoppers 
were chained down, one on each quarter of the cruiser, in 
order to prevent undue strain arising from the vessel 
overhanging the slip. This was necessary, as, in addition 
to the amount which projected at the time of the break- 
down in the ways, about 60 ft. to 70 ft. had been gained 
by the operations of Wednesday and Thursday. As the 
tide rose the tugs were got into place. The ropes to 
Meadowside were not requisitioned, but instead two 
chains were fixed to “‘slings” at the bows of the Dido, 
passed through blocks attached to anchors at the water’s 
edge, and afterwards led up to winches in the yard. 
Shortly before high water a united pull was made by the 
various appliances, and the vessel slowly and steadily 
moved into the river. After being safely launched the 
Dido was taken into Govan Graving Dock. Before the 
water was withdrawn a diver was sent down to see that 
all the blocks were in proper position, and to examine the 
ship’s bottom. On coming up he reported that the only 
damage he had discovered was a slight indentation in the 
sheathing of the vessel, some of the planking having been 
jagged and put out of position. After the dock had been 
pumped dry this was seen to be the case. The damage is 
purely local, and the general structure of the vessel _is, 
as far as can be seen, completely free from injury. The 
Dido seems, now that she can be seen to advantage, 
nothing the worse of her mishap, and it is not likely that 
she will remain long in the dry dock. 





Messrs. Robert Napier and Sons, Limited, launched on 
the 17th inst., from their yard at Govan, the St. Vincent, 
a steel screw steamer of 1000 tons, which they have 
built to the order of the Glasgow Sbipowners’ Com- 
pany. The general dimensions are: Length, 260 ft. ; 
breadth, 37 ft.; and depth 20 ft. 6in. The vessel, which 
will be supplied with triple-expansion engines by Messrs. 
Muir and Houston, Kinning Park, is intended for the 
owners’ general cargo trade. 


Kine’s Cotteck ENGINEERING SocrETy.—At a meet- 
ing of the above society, held on Friday last, Mr. S. L. 
Fletcher read a paper entitled, ‘‘The Planets, are they 
Worlds like Oars?” The author commenced his paper 
by referring to the doctrine of Copernicus, that the earth 
was itself a planet revolving around the sun and turning 
upon its axis, in the same direction as the other planets ; 
in fact, the earth was eo truly a planet from the astrono- 
mer’s point of view, that it was natural to inquire 
whether the planets were worlds, and whether life was 
likely to exist upon them. The dimensions and principal 
figures relative to the solar system were given, and 
diagrams, showing the relative sizes, were also given. 
The author next described the planets, dividing them into 
two groups, the four small planets (including the earth) 
whose orbits lay within the ring of asteroids, and the four 
great planets situated further from the sun. The large 
planets were all attended by satellites, varying from one 
to three in number, and these receiving light and heat 
from the primaries, it was not at all improbable that life 
might exist on them, though of course it was much more 
unlikely that life existed on the primaries themselves, 
The paper was illustrated throughout by lantern slides, 
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TuE principal object of the Thomas-Batchelor anti- 
breakage box, which we illustrate above, is to prevent 
the breakage of coal when being loaded into the holds 
of ships, but it may be used for many other purposes, 
such as lowering concrete under water, &c. The 
extreme importance of carefully lowering soft coals is 
well recognised, as the fall of only a foot or two is 
sufficient to greatly depreciate the value of a cargo. 

The accompanying engravings show a 25-cwt. box 
now being used at Penarth Dock. It has given every 
satisfaction, so that in many cases it is asked for by 
the coal inspectors, and the men using it claim a large 
saving in labour. 

Automatically opening as it does at any required 
point in its descent, each load may be deposited on the 
top of that beneath it without the slightest fall. 
Whilst being lifted again to be refilled at the shoot, 
the box automatically closes itself, so that not a moment 
is lost. There being no bolts to withdraw and re- 
fasten, and no sides or bottom to be let down and re- 
adjusted, a man for this purpose is altogether done 
away with, 

In practice it is found that a box to hold 24 tons can 
with ease dispose of a truck of coal before another can 
be brought up to the shoot, so that a whole cargo can, 
if required, be ‘* boxed” without loss of time to the 
vessel in so doing. 

As shown by the engravings, the box is formed in 
two parts. The side plates of one part are carried up 
to form bearings for a crossbar which has a shackle 
in the centre for attachment to the crane chain. The 
second part rises considerably higher than the first, so 
that when the coals run in from the shoot they do not 
leap over the forward edge. This is clearly seen in 
Fig. 1, which is partly in section, the respective edges 
of the two sides of the box being visible. The movable 
part of the box (Fig. 2) carries a shackle (Figs. 3 and 4) 
to which a chain is attached. The other end of this 
chain is coupled to some fixed point, such as the 
coaming of a hatchway. As soon as the box is 
lowered far enough to render this chain taut, the, 
movable part of the box commences to rotate on the | 
pivots, causing the box to open at the bottom and 
allow the coal to slide out on to the top of the heap in 
the ship’s hold. When the box is raised it closes 
automatically, and it has sufficient weight to keep it 
closed when the coal slides into it from the shoot. 

Three of these boxes, which are named ‘‘ Despatch,” 
have been at work at Penarth Dock for some months, 
and others are being constructed. They are the 
invention of Messrs, Thomas, Powell, and Batchelor, 

the address of the latter being Bank-buildings, Cardiff. 





THE LIQUEFACTION OF GASES. 

Last Saturday, at the works of Brin’s Oxygen Com- 
pany, of Westminster, by permission of Mr. Kenneth 
S. Murray, Dr. Hampson, of 234, City-road, E.C., 
showed his method of liquefying gases, such as oxygen 
and atmospheric air. His process is exceedingly 


simple, and requires for its utilisation nothing but a 
supply, under compression, of the gas to be treated. 
His first demonstration was with oxygen. This 





was delivered by the pumps at a pressure of 170 atmo- 
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spheres, and was, of course, cooled during compression 
in the usual way. It was further cooled by a slight ex- 

sion, and was then admitted to the apparatus shown 
in the annexed engraving. This measures 28 in. by 
7 in., and comprises three concentric coils of copper 
pipe separated by spaces packed with wool. The gas 
goes down the outer coil, up the intermediate coil, 
and down the central coil to the nozzle. The nozzle is 
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a jet delivering on to a plug which can be raised and 
lowered by the handwheel at the top to vary the size 
of the orifice, and also to clear it, if it should be ob- 
structed by dust or other particles carried through 
the pump.. The gas in passing through the fine orifice 
around the nozzle expands nearly to atmospheric pres- 
sure, and in doing so its temperature falls, as is well 
understood. The gas thus cooled escapes along the 
coils, pursuing an exactly inverse path to the enter- 
ing oxygen, being obliged to follow the coils of the 
copper tube by the spiral convolutions between them. 
In its course it naturally absorbs heat from the gas 
in the coils, and this latter, therefore, arrives at the 
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nozzle at considerably lower temperature than it enters 
the pipe. It is then expanded to a still lower tempera- 
ture, and effects a still greater reduction of heat in the 
oxygen in the pipe, so that the gas arriving at the 
nozzle does so at a constantly decreasing temperature, 
until at last the effect of the expansion is to reduce 
the oxygen below the liquefying temperature of 
—180 deg. Cent, When that point is reached a portion 
of the effluent oxygen is condensed, and is caught in a 
glass tube in the liquid condition at a rate of about 
7 cubic centimetres in four minutes, 

If the above description has been followed, it will 
be seen that this is a self -intensifying process. 
The expansion of oxygen from a given pressure 
to atmospheric pressure effects a certain reduction of 
temperature. At the commencement of the operation 
the gas stands at about the temperature of the cool- 
ing water used in the pump, say, about 50deg. F. But 
this heat is rapidly decreased by the effect of the 
cooled oxygen ——s past the coils, until in a few 
minutes it is so far lowered that the refrigerating 
effect of the jet brings it to the critical point at which 
liquefaction takes place. After that a fair proportion 
of the oxygen is condensed. The other part flows 
back, and is caught to be returned to the pumps and 
compressed again. The sole loss is the mechanical 
effort expended on the pump, just asin an ordinary 
refrigerating plant, Neither liquid carbonic acid nor 
liquid ethylene is employed in the process. 

After various experiments had been made with the 
liquid oxygen to show the effects of low temperature, 
Dr. Hampson commenced the liquefaction of air. This 
is more difficult to condense than oxygen, but after the 
apparatus had been adjusted a good quantity of liquid 
was collected. It was noticeable that it was colourless, 
and lacked the blue tinge of oxygen. 

Dr. Hampson prepared drawings and a description 
of this apparatus in April, 1884, and his patent 
is dated May 23, 1895. This is at least a month 
in advance of the patents taken out for kindred 
apparatus by foreign experimenters, and the demon- 
stration of Saturday last was the first to take place in 
England of the process of the liquefaction of gases 
without any extraneous artificial cooling. The idea on 
which it is based—producing a degree of cold, limited 
only by the change of state of the gas cooled—is so 
simple that. it is difficult to understand why it has 
not been employed before, but we believe that this is 
the first time it has been put into practice. 





INDUSTRIAL NOTES. 

TuE report of the Labour Department of the Board 
of Trade fully bears out the accounts of the further im- 
provement in the state of trade, and even accentuates 
the favourable reports from other sources. It is so 
very unusual for the number of unemployed to per- 
ceptibly decrease in the early months of the year, 
that we may regard the winter of this year as 
being quite exceptional, Starting with a tolerably 
low percentage at the commencement of 1896, that 
percentage has continued to decrease without any 
check to the present time. The number of unions 
now reporting is 106, with an aggregate membership 
of 409,102 ; of that total 15,343, or 3.8 per cent., were 
unemployed ; this was a substantial decrease over the 
previous month, and was considerably under one-half 
the percentage of the same period of last year, when 
there were 7.9 per cent. out of work in only 84 unions, 
with a total of 385,594 members. The curve line on 
the chart shows a more rapid decline towards zero 
than was the case during all the later months of 1895 
from the beginning of April to the end of December. 
When we examine the figures in detail, they become 
even more encouraging. In 57 unions, with 256,943 
members, the numbers out of work were under 3 per 
cent. In 20 unions, with 67,387 members, the per- 
centage was from 3 to under 5 per cent. out of work. 
Thus in 77 unions, with a total of 324,330, the total 
unemployed were under 5 per cent. In 20 unions, 
with 74,886 members, the number of unemployed was 
from 5 to under 10 per cent. In nine unions, with 
9886 members, the unemployed numbered over 10 per 
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cent. It will be seen that the larger “rea e is in 
the smaller unions, representing the lesser industries 
of the kingdom, while the larger industries are getting 
busier. Then it will be understood, also, that in some 
cases members on dispute benefit are included. 

As regards employment in the various industries, 
the reports are : In the coal-mining industries employ- 
ment continues to be fairly good in all districts. In 
some places the activity is scarcely up to the level of 
1895, but then there was a larger demand for coal for 
household purposes. The average time worked at 1064 
pits, employing 299,437 workpeople, was equal to 4.91 
days per week, or close upon five days on the average 
for the month. The time worked was slightly below 
that of the month previous, and of the same period 
last year. Inthe two counties of Durham and North- 
umberland there were about 2 per cent. unemployed, 
a very slight increase over the previous month, but 
better than the same period of last year. In England 
and Wales the time worked was higher than in Scot- 
land, and in Scotland it was higher than in Ireland. 
Out of the total employed, 26,848 worked full time, 
that is, 24 days in the month; 74,735 worked from 22 
to 24 days; and 63,485 worked from 20 to 22 days. 
Thus 55.1 per cent. worked from 20 to 24 days on the 
average in each week during the month, while only 
3.5 per cent. worked very short time, that is, not over 
12 days in the month. The general condition was 
fairly good in the chief districts. 

The ironstone industry shows further improvement. 
Very nearly full time was worked at most of the 
mines; the general average at 116 mines was 5.85 
days per week, The total employed at these mines 
was 13,577, or some 700 more than were employed a 
tor ago, so that not only is the work more regular, 

ut a larger number is in employment, 

In the pig-iron industries the number of furnaces 
in blast and the number employed were larger than a 
year ago. In the present return from the ironmasters, 
336 furnaces were in blast, as compared with 328 in 
the previous return, while the number employed was 
21,424, or an increase of 331, and 1508 more thana 
year ago at the same works. 

Employment in the steel works is also better. At 
the 95 works making returns the total employed was 
30,396, or 10 per cent. more than a year ago. At 76 
puddling furnaces and rolling mills the number em- 
ployed was 15,835, or an increase of 3 per cent. In 
the tinplate trade there has been some improvement ; 
the number of mills in operation at the 88 works re- 
ported on was 319, or 14 more than in the previous 
month. Thus it appears that raw material of all 
kinds is more and more in demand. 





The improvement in the engineering trades and 
cognate industries has been well maintained in all 
branches, and the activity is increasing generally. 
The number of unemployed members was only 3.4 
per cent., as compared with 4.3 per cent. in the 
previous month, a decrease of nearly 1 per cent. At 
the same period of last year the proportion was 8.3 
per cent. 

In the shipbuilding trades there is a more marked 
improvement, for several of the branches had been 
for a long time in a bad state. The number out of 
work is still far too large—7.8 per cent. ; but in the 
previous month the proportion was 9.1 per cent., and 
at the same period last year it was 16.3 per cent., 
or considerably more than double. 

In the building trades employment is exceedingly 
good for the time of year; indeed it is good even 
as compared with the summer and autumn generally, 
when it is at its best. The total number out of work 
in all branches making returns, and these comprise 
the chief unions, was only 2.5 per cent., or 1.2 per 
cent. better than in the previous month. The per- 
centage at the siuaeeeualiees period of last year 
was 10.1 per cent, 


The number of labour disputes in the month was 
78, or 28 more than in the previous month ; but most 
of them were unimportant, In 71 out of the 78 some 
16,391 persons were involved, or an average of 231 per 
dispute. Of the total, 20 were in connection with 
mining, 16 in the textile trades, six in the iron and 
steel trades, six in the clothing trades, five in the engi- 
neering and shipbuilding trades and 10 in miscellaneous 
industries. Ten old disputes were settled, but there 
were 26 old disputes and 24 new disputes unsettled, 
in which some 9000 persons were involved. None of 
these seem likely to develop any new conditions. 

The changes in wages and hours of labour exceeded 
the disputes, in so far as numbers were concerned. 
About 27,000 workpeople were affected by changes in 
wages alone ; of these 22,000 received increases in wages 
of about 1s. 3d. per week on the average. Some 5000 
sustained decreases, averaging about 2s. 9d. per week. 
The increases were mainly in the engineering and ship- 
building branches on the Clyde, the Mersey, and the 
north-east coast, and also at Belfast, Barrow, Edin- 
burgh, Leith, and Dundee, affecting some 13,000 work- 
men; the increase varied from 1s, to 2s. 3d. per week. 








In the building trades 2837 received increases, includ- 
ing 2500 joiners at Glasgow. The decreases affected 
2500 miners in Scotland, and 1685 tinplate workers in 
South Wales. 

There were nine changes in the hours of labour, 
affecting 2700 workpeople ; of the total 1900 had their 
working hours reduced, and 800 had some extension 
of working hours. The latter were the cloth-pressers 
and machinists of Leeds, whose working hours were 
increased from 524 to 55 hours per week, an increase 
of 24 hours per week. The reductions in working 
hours affected the painters of Stirling, from 56 to 51 
hours per week; the printing trades of Manchester 
and Salford from 52} to 50 hours per week ; the litho- 
graphic artists, designers, &c., London, from 50 to 49 
hours per week ; some sanitary workers at Waltham- 
stow from 54 to 48 hours per week; signalmen at 
Nottingham from 12 to 10 hours per day ; silk dyers at 
Macclesfield from 60 hours to 564 hours; and some 
shop assistants at Plymouth one hour per week. The 
general effect of the changes was favourable to the 
workpeople. 

The monthly report of the Boilermakers and Iron 
Ship Builders is more bright and hopeful as regards 
the state of trade than it has been ler a long time. 
‘*The returns this month,” it says, “‘show a further 
improvement in all branches of our industry. The 
settlement of the disputes on the Clyde and at Belfast 
has caused an activity in the yards and shops that has 
not been experienced for several years, and several 
large orders have been booked during the month.” It 
goes on to say that things have improved very much 
on the north-east coast; in the principal yards there 
is considerable activity. Inquiries for new vessels of 
every description are numerous. The naval programme 
has given a great impetus to shipbuilding. Thereport 
goes on to give an account of the new vessels for the 
Navy : eight battleships, 21 cruisers, and 40 torpedo- 
boats in hand; and five new battleships, four first- 
class cruisers, three second-class cruisers, six third- 
class, and 28 torpedo-boats, the whole to be completed 
by July, 1899. ac says that 55 millions sterling will 
have been spent on new vessels and their armaments 
from 1889 to 1899, a period of 10 years. It then refers 
to new work coming from Japan to this country, so 
that the outlook indicates a period of almost restless 
activity for some time to come. The effect of the 
improvement in trade begins to tell upon the ranks of 
the unemployed. The out-of-work members of all 
kinds were 3619; last month, 4249 ; on the sick list, 
1205 ; last month, 1311; on superannuation, 457 ; 
last month, 446, The council is able to report ad- 
vances in the rates of wages for piecework in all the 
boiler-shops of the Clyde and at Belfast, and at Liver- 
pool and Birkenhead, without the slightest friction 
with the employers. 





The report of the strikes and lockouts of 1894 has 
been issued. The total number recorded was 1061 ; of 
these the numbers of persons involved were known in 
997 instances, and in these there were 324,425 persons 
affected. Of the total number 564 disputes were as to 
rates of wages, and the number of persons engaged 
was equal to 72.4 per cent. of the whole; but the 
number who achieved complete success was only 13.3 
per cent. of the whole. In 49.8 per cent. an advance 
was demanded ; in 46.5 per cent. there was resistance 
toa reduction. In the year 22.1 per cent. were suc- 
cessful, 42.1 per cent. were wholly unsuccessful, and 
34.2 per cent. were partially successful. The total 
working days lost by disputes was 9,322,096, or an 
average of 29.5 days per individual. Three-fourths 
of the time lost was in connection with 16 disputes, 
one of which—the Scotch coal strike—was the cause 
of 60 per cent. of the whole of the time thus lost. 
The loss of time was enormous—nearly 94 millions 
of working hours. The methods of settlement or 
termination of the disputes were various. In 657 
cases the settlement was effected by some form of 
conciliation or arbitration, in which 163,309 persons 
were affected and represented, or more than one-half 
the total. But 147,044 had to submit, while 6451 
persons were replaced by other hands. In some other 
cases there were withdrawals or no definite settle- 
ment, or the works were closed. 





There are manifestations of steadily increasing 
activity in the engineering trades throughout Lanca- 
shire in most branches. Locomotive builders have 
been booking a considerable weight of new work, and 
more still appears to be in prospect. One local firm 
has recently had an order for 14 heavy goods engines 
and tenders for the Indian Midland Railways. A 
large weight of new work has also been given out to 
boilermakers, which branch is now well supplied with 
orders for some time to come. Machine tool makers 
are generally busy, and there are numerous inquiries 
for every variety of light and heavy tools ; some firms 
are very busy on special work, both for the home and 
foreign Governments and for private firms engaged on 
Government work. Stationary engine builders con- 
tinue to be well engaged, and cotton machinists are 


still full of work for exportation. The effect of the 
improved state of trade is now being felt in the labour 
market. In the Manchester and Salford district, among 
the engineers, steam engine makers, boilermakers, 
machine workers, smiths and strikers, brassfounders, 
braziers, sheet metal workers, &c., only about 280 out 
of 10,000 union members are unemployed, or under 2.9 
per cent. This is the lowest level for a long time past. 

In the Wolverhampton district there has been a 
slight lull in business, the transactions being lighter, 
and the orders booked being chiefly for ees wants, 
Prices, too, have been a little easier, The change is 
possibly due to its being near the end of the quarter, 
rather than to any falling off in actual work. Inquiries 
are numerous for next quarter’s supplies, and it is re- 
ported that some heavy contracts are being held over 
in the hopes of securing better terms. The mills and 
forges are working full time, and there is no cessation 
or diminution in the output. There is indeed plenty 
of work ahead, and manufacturers show no disposi- 
tion to abate one jot in the rates. Black sheets, how- 
ever, have been quoted lower than they were a month 
ago, but the reduction is regarded as merely temporary. 
Steel is in increasingly good demand, and prices gene- 
rally are stronger. Foundry iron has maintained its 
position, but pig iron has been more variable. 


In the Birmingham district there has been a lull to- 
wards the close of the quarter in the iron trade. But 
manufacturers are so well engaged on old orders that 
they have been indifferent, though new business 
appears to be rather scarce and capricious, and prices 
somewhat weak. Bar and angle iron have been 
in good request ; but there has been a falling off as re- 
gards sheets for galvanising purposes. Steel has been 
in good request. The engineering branches are now 
in full swing, and overtime is being made. Engineers’ 
pattern-makers are quite unusually busy, and work is 
plentiful in the small arms and ammunition branches. 

There is a dispute pending on the Clyde and at 
Belfast as regards the ehip-joiners, The employers, it 
appears, have refused to grant an advance of 4d. per 
hour, but offered to concede 3d. This the men have 
refused. At the ballot only 48 voted for the accept- 
ance of the employers’ offer, and 1005 for adhering to 
their demand for 4d. advance. The number of men 
involved in the dispute is about 3000. 





The dispute on the north-east coast will probably be 
settled amicably. The employers have made certain 
concessions which the men have been called upon to 
respond to by ballot. The offers are such that it is 
expected a strike will be averted and a settlement 
effected. 





The Scotch miners are taking steps to improve their 
organisation all over Scotland, and to institute a short 
week of four days. Some 60,000 ballot papers have 
been issued to obtain their decision upon these points, 
and also with reference to united action with the 
English miners in August next for an advance in 
wages. This indicates that the federation may reopen 
the question of rates when the agreement expires. _ 

Lord Londonderry has been explaining his losses in 
connection with the Rainton pits in Durham, which 
losses, his lordship says, have amounted to 15,640/. on 
last year’s working. What the result of the explana- 
tions will be remains to be seen, but if the pits are 
closed geome 1500 men and boys will be thrown idle. 

The South Wales coalowners appear to have been 
induced to consent to the withdrawal of the character 
note, at least that is the construction to be put upon 
the action of the miners’ union, It is strange that the 
two great wages boards in the iron and steel trades, 
where conciliation works best, support the men’s 
union as the only security for the safe working of the 
sliding scale; the Welsh coalowners, on the contrary, 
seem to think that the scale will work better if the 
union is smashed up. This is altogether doubtful. 
Indeed, the union has saved the scale. It would have 
been rejected a long time ago if the men outside the 
union could have had their way. If the contest is not 
amicably settled, the men will drift into the fede- 
ration, and demand, not a scale wage, as at present, 
but a minimum wage, as in Yorkshire, Lancashire, the 
Midlands, and elsewhere. 





ON RATES OF SPEED AND RATES OF 
FREIGHT.* 
By Mr, Joun INeuIs. 

TuE commercial efficiency of steamships has been the 
subject of several papers read to this and kindred socie- 
ties, An excellent one, by Mr. James Hamilton, may be 
found in our 25th volume, and the same writer contributed 
@ paper on another aspect of the question to the Institu- 
tion of Naval Architects in 1883. Mr. James R. Napier 
and Mr. Millar, our secretary, have dealt with the sub- 


 * Paper read before the Institution of Shipbuilders and 
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ject, and recently a paper, entitled ‘‘The Commercial 
Speed of Steamships,” was read to the Marine Engineers’ 
Institute by Mr. J. Denholm Young. This letter was 
noticed by a well-known London weekly, remarkable no 
less for its outspokenness than for its robust common- 
sense; but Mr. Young was not so fortunate as to carry 
with him the journalist, who rather resented the — 
to apply scientific methods to commercial affairs, on the 
ground that those responsible for the management of the 
great steamship lines were of unquestionable competency, 
and that what they had not learned regarding the work- 
ing of steamers could not be considered knowledge. 

I wish to disarm any criticism of this kind by pleading 
that I am entirely of the critic’s opinion, and the contri- 
bution I am about to offer to the discussion of the impor- 
tant subject—the profitableness of steamship-owning—is 
not intended for those who have an exhaustive acquaint- 
ance with the subject already, and who have long ago 
solved all the problems that can present themselves in 
the carrying on of that complex and hazardous business. 

If the method I have chosen be not absolutely novel in 
some respects, it has not hitherto been made use of publicly, 
so far as I know. Before proceeding to consider it, I 
must ask you to permit me some assumptions which con- 
sist with a state of things, desirable perhaps, bu‘ not 


naval architect, be sufficient to insure the corresponding 
speed in fair weather. It is shown by the curved line C. 

ut in calculating the weight of machinery E, and the con- 
sumption of fuel on the voyage H, an allowance is made for 
a certain proportion of unfavourable weather such as expe- 
rience has shown to be inseparable from ocean navigation, 
and an allowance for engine-room stores is supposed to be 
included in the cost of coal. The hull proper would not 
vary much in weight throughout the changes of form of 
under-water body—a trifling allowance is made for addi- 
tional engine seating, bunkers, &c., as the power of 
machinery increases. An allowance of 20 per cent. on 
coal consumed on the voyage is carried in the bunkers as 
a reserve G ; a uniform weight of 500 tons is taken for pas- 
sengers, their baggage, stores, and fresh water F'. The re- 
mainder, after subtracting all these from the displace- 
ment, is what is available for deadweight cargo K. This 
varies from 7373 tons in the 15-knot pina to only 18 tons 
—practically zero—in the ship of 21 knots, and, there- 
fore, 21 knots is the limit of speed on a 3000 miles’ run 
for the imaginary vessel. 

The time the vessel remains in port is, in the case 
of those with lower speeds, determined by the rate at 
which cargo can be discharged and loaded; and I am 
assured that 750 tons per day is as much as can be dealt 























these numbers I have allowed on both sides of the account, 
as, although the ships and route are entirely imaginary, 
it ss to geb as near to practical conditions as 
possible. 

The port and dock charges, pilotage, and office ex- 
— are taken in proportion to the number of voyages. 

he wages of officers and crew are partly annual and 
partly dependent on the number of days at sea. Provi- 
sions, of course, cost according to the number of meals. 
Insurance is an annual charge. Maintenance and repairs 
are charged at 24 per cent. on the hull cost and 74 per 
cent. on the machinery. The coal and engine-room stores 
are in terms of the power and duration of the voyage, and 
depreciation is taken at 74 per cent. on the first cost. 
This amount may appear excessive when com with 
the allowance which income-tax survéyors are disposed to 
make, but it must be remembered that in many trades, 
especially where passengers are carried in large numbers, 
the fashions change rapidly, and a vessel which has not 
appreciably deteriorated as a structure may be found out 
of date and greatly reduced in value after a not very ex- 
tended period of usefulness, I find in arecent address by 
Sir Thomas Sutherland a statement of the sale of 60,000 





tons of shipping at 8 per cent. of its original cost, the de- 
preciation in that case being at the rate of 74 per cent. 
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such as we areaccustomed to. I shall ask you to conceive 
a ship of about 10,000 tons gross differing from all other 
ships in possessing the remarkable property of a variable 
displacement on a given draught, that is to say, she alters 
her form and becomes finer and finer as the power of her 
engines and the desired rate of speed is increased; or 
otherwise, let there be an infinite number of such steam- 
ships differing from each other in form by very minute 
gradations, Then we are to suppose that the shipowner 
can choose any rate of speed he likes without thereby 
affecting the volume of his business, his hand not being 
forced in any way by competitors; also, that he can 
always fill his ship with cargo to its utmost capacity, and 
that the number of passengers is the same on the average 
whatever time the ship takes over her voyage. 

Let us first take the case of a voyage out and home, 
between two ports exactly 3000 miles apart, performed at 
average speeds varying from 15 knots to 21 knots. Our 
steamer is assumed to have a displacement of 18,000 tons 
when adapted to the 15-knot rate, and for every knot 
added to the mean speed at sea 600 tons is taken off the 
displacement. This is indicated on diagram Fig. 1 by 
the line A, a straight one, the ordinates being set up from 
the base line, which is divided to represent knots. The 
number of hours required to steam 3000 miles at the 
different rates is shown by the curved line B. Our ship- 
Owning friends have no doubt realised in their practice 
that this line is a rectangular hyperbola, and are quite 
alive to the significance of the obstinate slowness with 
which it approaches its asymptotes. This is more easily 
appreciated by reference to the small diagram, Fig. 2, 
Whereon speeds from 5 to 40 knots are taken account of. 
It may be observed that an increase of speed from 10 to 
20 knots effects a saving of time of 6} days on the voyage, 
but to go from 20 to 30 knots only results in a saving of 
2 days 2 hours, and from 30 to 40 knots of no more 
than 25 hours, 

The indicated horse-power is computed from data in my 
possession which I think reliable, and may be taken as 
that which would, when at the disposal of a qualified 
























































with on the average, taking into account the inevitable 
delays in distributing and collecting general cargoes. The 
curve D, which is derived directly from the curve K 
by multiplying the ordinates by a constant, exhibits 
the delay at either end of the voyage involved in the dis- 
charge and loading of the whole cargo, exclusive of 
bunkers, the work at them being supposed nob to inter- 
fere with the work at the holds, _ 

But there must be a minimum time in port even when 
there is little or no cargo, and I am advised that seven 
days is the minimum for such a ship according to the 
custom of some ports. A horizontal line to represent 
seven days cuts the line D at the ordinate corresponding 
to 19} knots’ speed. The ship, therefore, which is adapted 
to that speed, according to our hypothesis, will carry just 
as much cargo as can be discharged and loaded in seven 
days, and all the faster ships of that family will have a 
certain amount of lost time unless the delay in port be 
necessary for other reasons. The extreme importance of 
this will become apparent later on. : ; 

The next diagram, No. 3, displays the various items of 
which the total expenditure is made up, viz., the port 
charges (L), office expenses (M), wages of officers and 
crew (N), provisions for the ship’s company (O), and 
passengers (P), insurance (Q), maintenance and repairs, 
shore gang and docking (R), coal and engine-room stores 
(S), and depreciation (T). J 

It is assumed that 40 days in the year, besides the in- 
tervals between voyages, are reserved for overhauling and 
repairing, leaving 325 working days per annum. lhe yee 
number of passengers is supposed not to be affected by the 
speed. This is not likely to be the case until after wars and 
fightings have ceased among rival steamship lines, but it is 
convenient for the purposes of this paper to make the 
assumption. Two such undoubted authorities as Mr. 


Boumphrey, of the Cunard Line, and Mr. A. C. Hender- 
son, of the Anchor Line, agree almost to a passenger on 
the number that may be taken as a reasonable average on 
the North Atlantic; the mean of their estimates is 185 








first-class, 110 second, and 400 third each way, and for 
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for more than 12 years; but the amount of this allowance 
is not of very great importance in this investigation, as I 
propose to show comparative and not absolute results, and 
caelthediione can be easily applied by any one in posses- 
sion of better information than I have at my disposal. 

It will be observed that these curves are discontinuous 
at the point indicating when the time in port is a fixed 
minimum and ——_ to be longer than is absolutely neces- 
sary for the handling of the cargo. The expenses mount 
up less rapidly, but unfortunately the receipts have a 
downward tendency from this point, unless this be cor- 
rected by the raising of rates. 

The curves of receipts are drawn from the following 
data: The price of a first-class passage is taken at 6/. per 
1000 miles, a second-class at 3/, and a third-class at 
1.103. Deadweight freights are taken at 3s. per ton per 
1000 miles, and from these rates the numbers of passengers 
given above and the deadweight carried in each type of 
vessel, the ordinates of the curves U, V, and W are set up. 
The curve U shows the annual receipts from cargo only, 
V the receipts from passengers, and W the total receipts 
from Lamers, and cargo. 

iagram Fig. 3 shows the margin of profit widening 
slightly but continuously as the s rises, until a speed 
of 19} knots is reached, when the time in port is fixed at 
the minimum of seven days; above that speed profit 
rapidly decreases, becomes zero at 19.675 knots (lees than 
half a knot above the speed of maximum profit), and is 
transformed into a loss of 34,5891. —r equal to 94 

r cent. on the cost of the vessel, when the speed is 21 

nots, 

In the next diagram, Fig. 4, is shown the effect of reduc- 
ing the minimum time in port to four days. The best 
paying speed is no longer 19} knots, but is now 20 knots, 
and the vessel adapted to that speed makes a profit of 
13,8982. instead of a loss of 75551. The speed at which 

rofit vanishes becomes 20.425 knots, instead of 19.675 
ors and the loss on the 21-knot steamer is reduced 
from 34,5890. to 18,8932. 

The paramount importance of despatch is thus shown 
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in a very striking manner. Evidently it is by no means 
advantageous to encumber the working of costly passenger 
steamers by the carrying of heavy cargoes, which cannot 
be discharged from and loaded into such vessels with the 
rapidity which is quite possible in the case of vessels 
expressly built for cargo carrying. It might even be 
shown that it would be more profitable to run the 15-knot 
steamer with half cargoes, so long as she could obtain her 
average complement of passengers on more frequent sail- 
ings, rather than keep her in port for the additional time 
necessary to handle the full cargo, but in that case she 
would be unnecessarily full in form for the purpose. 





The demand for rapid transport is continually extend- 
ing, even when the length of voyage would appear likely 
to increase the difficulty of theshipowner. Let us examine 
the effect of doubling the distance between the terminal 
ports, the conditions otherwise being the same. To sim- 
plify the question, let there be no stops on the way, and 

et the ships carry coal for the whole voyage. The limit 
of speed will be reduced from 21 knots to 19 knots, as at 
higher speeds the coal supply could not be carried, the 
fixed weight for mails, passengers’ baggage, stores, and 
fresh water being 700 tons, instead of tons as in the 
3000-mile voyage. Seven days will probably be con- 
































from the actual neem | of an oil-carrying steamer, which 
is one of the simplest kinds of cargo steamer, looked at 
from the commercial point of view, because she is always 
full the one way, always in ballast the other, and her 
loading and discharging are effected with extreme rapidity. 
Her carrying capacity is affected by speed when the 
bunker coal begins to trench upon the deadweight capa- 
city allowed for cargo. What the diagram is intended to 
show is the most profitable speed for any given rate of 
freight, and the speeds at which the earnings just balance 
the expenses. These can be seen at a glance, and it is 
also evident from the diagram that the lowest speed is not 


















































Let us rather take the most finely formed ship of the 
series and modify the power and weight of machinery as 
required for the various speeds ranging from 15 to 21 
knots. A new set of curves may be derived from the 
altered data, and these are shown on Fig. 5. A summary 
of the results is also given in a tabular form, but instead of 
showing the varying profits derivable from fixed rates, I 
have shown the variation in the first-class fare that would 
have to be paid to insure a modest 5 per cent. dividend. 
The other rates are easily derived from this, as, by hypo- 
thesis, a first-class passenger pays as much as two second- 
class, four third-class, or 40 tons of deadweight cargo. 


Taste I,—Ports 3000 Miles apart. Displacement Varying 
with the Speed. 
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Tap_e Il.—Ports 3000 Miles apart. Constant 
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| 18,120 17 16 10) 61,200 
12,730 17 18 6) 53,200 
12,560 17 18 7) 49,500 
12,900 19 8 11) 25,600 


12 18.45 2550 6.78 6.78 
l¢ 19.19 , 1900 , 6.52 5.05 
15 19.46 1650 | 6.42 4.38 
16 20.326 800 | 6.15 4.00 


In Table I. the fares yielding 5 per cent. profit decrease 
as the speed increases up tos certain point, whereas those 
shown in Table IT. increase irom the lower limit of speed. 
The finer type of ship carries passengers more economic- 
ally than the fuller up to a speed of about 19.85 knots, 
when the paying passenger rate becomes 181, 7s. 3d. for 
both, and above that speed—for example, in the ships 
making 16 round voyages in the year—the fuller ship can 
afford to reduce the rates a trifle, the extra 250 tons cargo 
carried per trip making up for the decreased receipts 
from passengers. 

If these remarks should reach any shareholders in 
steam shipping property of a type resembling that under 
consideration, they will probably recognise what may be 
called the precariousness of the results, and how much 
the gains depend on a sagacious choice of form and pro- 
portions, the narrow limits within which the managin 
owner’s judgment must be exercised, and the slightness o 
the change which suffices to convert substantial profit into 
serious loss. 
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sidered a short enough delay at each end after a voyage 
of such length. 

By plotting the results in the same way as before 
Fig. 6), it is shown that the margin of profit is 
much broader at all the speeds than it was with the 
shorter voyage, and does not become zero within the 
scope of our observation. The vessel making eight round 
voyages of 12,000 miles has the same annual mileage as 
that making 16 voyages of 6000 miles, but her speed is 19 
knots as against 20.325 ; her delay of 14 days in port per 
round voyage amounts to 112 days in the year, whereas 
the eight days per round voyage of the vessel on the 
shorter trips make a total of 128 days annually, and, 
largely on that account, the cost of the longer voyage 
is only about 46 per cent. over that of the voyage half 
the length. 

Table ITI. will show that the cost of conveying pas- 
sengers is proportionately much less over the long 
voyage. 

TaBLE III.—Ports 6000 Miles apart, Displacement 
Varying with Speed, 
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Under the chosen conditions, a first-class passenger can 
be carried over a 6000-mile voyage at the speed of about 
17 knots for almost exactly 1d. a mile, but if he must 
travel at 19 knots, he ought to pay 1s. for 10 miles, 
whereas the passenger on the 3000-mile voyage would 
= to pay about 14d. for the same service in the same 
ship. 
I should have liked to consider the effect of delays en 
route for mails, coaling, &c., the effect of alterations in 
size of vessel, and many other variations in the conditions 
under which a vessel may be worked, but this paper will 
probably be deemed sufficiently long already. 

I have appended another diagram (Fig. 7), to which 
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always the mcst profitable. The foregoing may not be 
altogether beneath the notice of even the experienced 
shipowner, and, on the other hand, the constructors of 
ships would, I believe, greatly appreciate the information 
which shipowners must possess, and which would make 
such estimates as I have attempted more reliable and 
complete, 








MExicaN ASPHALTE.—A new description of fuel has re- 
cently been made in Boston. It is a mixture of Mexican 
asphalte and peat or turf compacted and baked together. 





Be.eian METALLURGICAL InpDUsTRY.—The production 
of pig in Belgium last year amounted to 829,135 tons, as 
compared with 818,597 tone in 1894. The total of 829,135 
tons, representing the production of 1895, was made up as 
follows: First half, 408,465 tons; second half, 420,670 
tons. The output of casting pig last year was 86,450 
tons, as compared with 80,110 tons in 1894; of refining 
pig, 329,651 tons, as compared with 378,045 tons, and of 
pig for steel, 414,034 tons, as compared with 360,442 tons. 
The output of iron in Belgium in 1895 was 453,080 tons, 
as compared with 453,290 tons in 1894, Plates figured in 
these totals for 101,479 tons and 118,596 tons respectively, 
and miscellaneous iron for 351,901 tons and 334,694 tons 
respectively. Cast steel (ingots, &c.) was produced last 
year to the extent of 455,550 tons, as compared with 
405,661 tons in 1894, Forged steel (rails, plates, &c.) was 
made in Belgium to the extent of 392,332 tons last year, 
as compared with 341,318 tons in 1894. The increase in 
the production of casting pig in the second six months of 
1895, as compared with the first half of the year, was 
2340 tons, and the increase in the production of steel pig 
was 39,656 tons. On the other hand, the output of re- 
fining pig declined in the second half of last year, as com- 
— with the first half, to the extent of 38,058 tons. 

he general production of pig was larger in the second 
half of last year than in the first half by 3938 tons. The 
production of plates declined in the second half of last 
year, as compared with the first half, to the extent of 
13,003 tons ; on the other hand, the output of miscellaneous 
iron increased to the extent of 18,456 tons, leaving a 
general advance of 5453 tons. In the second half of last 
year, as compared with the preceding six monthe, the 
production of cast steel exhibited an increase of 23,618 
tons, while the production of forged steel was larger by 
36,788 tons. It will be seen that the production of iron 
remained practically stationary in Belgium last year, 





only the briefest reference is necessary. It is made up 








while there was a large increase in the output of steel. 
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é&c., of the Communicators are given in italics. 
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ELECTRICAL APPARATUS. 


6075. W. J. Davy, London. Electric Switches. [7 
Figs.] March 23, 1895.—Three pairs of concave semi-cylindrical 
contact pieces a1 with intermediate insulating distance cylinders b 
are secured between the slate or other suitable base cand cover 
d by bolts e that are insulated where they pass through the con- 
tact pieces. The lower distance cylinder b is slightly longer than 
the contact pieces. Spaces / are left between the adjacent ends of 
the pairs of contact pieces, and suitable terminals g are attached to 
the contact pieces. The concave surfaces of the contact pieces 
areall parts of a common cylindrical surface, and are all insulated 
from one another. Each of the two contact-makers is in the form 
of aspring split ring h' h2 adapted to fit within the cylindrical sur- 
face formed by any two opposite contact pieces, and to exert an 
outward pressure on the same. The rings h!, h2 are fitted with 
helical springs 7, and are fixed axially on the central spindle / by 
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means of insulating discs m earing on the upper and lower sur- 
faces and threaded on the spindle ¢ and separated by distance 
pieces x. The spindle is provided with a handle 0. The switch is 
operated by moving the spindle axially so that, in its highest posi- 
tion, the opposite pieces of the two upper pairs are connected to- 
gether by the ring h!, and in its lowest position the opposite pieces 
a2, a4 and a3, a6 of the twolower pairs are connected. The diagram 
shows the upper contact pieces a1, a2 connected to the main circuit 
terminals, and a2 also connected to atof the intermediate pieces 
and a! to a6 of the lower pieces. The terminals a3, a5 are con- 
nected tothe lamp terminals. In the upper position of the con- 
tact-makers, the current passes from the -++ terminal of the main, 
to contact a2, contact-maker h!, contact a1, to the — terminal of 
the main, so that the lamp is cut out of circuit. Also the contact- 
maker h2 is opposite the lower insulating distance cylinder, so that 
the switch is a ‘‘ dead cut-out.” (Accepted January 29, 1896). 


24,098. A. de Puydt and M. Poncin, Angleur, 
Belgium. Continuous Current Generator Dy- 
namos or Motor Dynamos, [11 Figs.) December 16, 
1895.—In two-pole dynamos, as at present constructed, the pole- 
pieces of the field magnet are arranged opposite two extremities 
of a diameter of the armature. This invention has for its prin- 
cipal object the division into eeveral parts of one or both of the 
pole-pieces of the field magnet. Figs. 1 and 2 represent arrange- 
ments in which both the pole-pieces of the magnet are divided 
into two parts, which are arranged outside the armature in Fig. 1 
and inside the same in Fig. 2. Figs. 3 and 4 represent an arrange- 
ment in which only one of the pole-pieces of the magnet is divided 
into two parts and placed outside th2 armature. In all the figures, 














whether the pole-piece ig divided or not, N indicates the north 


pole of the magnet and S the south pole. The arrangements 
shown in Figs. 1 and 2 are used only with supplementary brushes 
a, whereby one section of the armature I is placed in short cir- 
cuit; the outer circuit being connected with brushes c. In the 
other arrangements the supplementary brushes @ may be dis- 
peseed With, As shown in Figs. 3 and 4, the pole-piece N is 
formed in a single piece, whilst only the pole-piece S is divided 
into two parts arranged on either side of the armature I. All 
the other parts of the dynamo may be of any ordinary construc- 
Son. The field magnets M are supported by feet P upon a suit- 
: le pedestal L, a non-magnetic metallic piece Q being interposed 
»etween the pole-pieces S and feet P, as shown in Figs. 3 and 4. 
(Aczepted Januarg 29, 1896.) 


24,710. J. Devonshire, London. (W. B. Potter, Schenee- 
pa: N.Y., U.S.A.) Lightning Arresters for High 
otential Electric Circuits. [4 Figs.] December 24, 1895. 
—In Figs. 1 and 2A is a base of non-conducting material ; B, B 
are metal supports designed to support the cide pieces C, C, which 
are made of slate or other refractory insulating material ; D, D are 


the electrodes E, E. When the two side walls C, C are in position, 
the intervening septa D, D form with them inclosing chutes, so 
that the arc is confined in a small space, and the lines of force 
from the coils act energetically upon it. I, I are two coils which 
are formed without an iron core, and are employed, one upon 
each side of the arrester. Intervening blocks 0, O enable the 
parts B to form a common support for the coils and the side walls 
of the apparatus, Referring to the diagram of circuits (Fig. 3), 
N is the terminal connected to line, from which the path of the 
current is through the coils I, connected to the second of the 
electrodes E by the lead H'. The lead H passes from the terminal 
N directly to one of the electrodes, Thus the static discharge 
will pass directly from the terminal N over the lead H, across the 
spark-gaps to the terminal G!, and from there to ground. The 
line current, however, will pass partly over the lead H and partly 
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through the coils I and the lead H', energising the coils and 
blowing out the arc at the first air-gap. If the resistance 
of the series of air-gaps be not sufficient to prevent it, the line 
current will follow down the series, but the coils I will remain 
energised, and will blow out the arcs as fast as they form. 
Fig. 4 shows the arrangement of the installation. K, K are the 
aforesaid induction coils, m, n the lines or mains. L A indicates 
the lightning arrester connected between the mains and the 
ground at G. M isthe machine to be protected. The lightning 
discharge passes along one of the lines, but penetrates with diffi- 
culty through the coil K, the self-induction of which tends to pre- 
vent the passage of the high potential alternating discharge ; and 
the current is ‘* backed down” through the lightning arrester to 
ground, the arcing across being interrupted by the magnetic 
field. (Accepted January 29, 1896). 


HYDRAULIC MACHINERY. 


6199. J. A. Steven, Glasgow. Lubricating the 
Rods of Hydraulic Cylinders. [3 Figs.) March 26, 
1895.—According to these improvements (Fig. 1) an annular 
sleeve A is fitted at the top of the stuffing-box of the piston-rod B, 
and in the lower part of this sleeve is a brass bush B' surrounding 
the piston-rod B. The sleeve A is formed with a flange A! for 
being connected by bolts to a flange on an ordinary stuffing-box, 
not shown. An annular chamber A? is formed in the sleeve A to 
receive a sponge placed around the piston-rod B, and a cup C is 
fitted above the sleeve A. Oil is placed in this cup C, and a wick 
@ leads the oil from this cup C down between the cup and the 
piston-rod B to the sponge chamber A2, where the sponge absorbs 
itand gives it out automatically to lubricate the piston-rod B. A 
narrow annular space B2 round the piston-rod B, between the 
sponge chamber A2and the brass bush B!, receives and traps any 
water that may pass the bush B!, and aslit bis formed through the 
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sleeve from this trap chamber B? for the outflow of any water 
accumulating therein. In Figs. 2 and 3 a similar arrangement is 
fitted to the stuffing-box at the lower end of the ram cylinder, 
where the oil cup C would be preferably formed as a gutter at one 
side ofa thick flange A® at the lower part of the sleeve A, by which 
itis bolted to a flange on the stuffing-box, not shown, while the 
sponge chamber A? is formed by a cover A‘ with annular space 
between it and the plunger D. A projecting part a'on the sleeve 
A is fitted above the sponge chamber A2, and the water trapping 
chamber B? is formed in the sleeve A over this. The oil flows by 
asyphon wick a from the gutter C through an orifice a? in the 
sleeve A into the water trapping chamber B?, and past the pro- 
oe d into the absorbent chamber A2. Any water pass- 
ng the brass bush B' and accumulating in the water trapping 
chamber B? flows through an orifice b intoa gutter b' formed in 
the flange A® on the sleeve A. (Accepted January 29, 1896.) 


MILLING AND SEPARATING MACHINERY. 


6265. C. Morel, Domene, France. Grinding Ap- 
paratus. [2 Figs.) March 26, 1895.—This invention relates to 
that class of apparatus which utilise centrifugal action for the pur- 
pose of grinding and pulverising dry or wet substances, such as 
cements, ores, &c. The crushing is done by a series of balls A of 
steel or other suitable metal acting by centrifugal force in a 
circular race or track B likewise of steel or other suitable metal. 
The balls are set in motion by a carrier C having as many cavities 
as there are balls. In each arm of this carrier is fixed a removable 





steel block E, against which the balls bear during rotation, and 


The crushing force of the balls due to the speed produces a certain 
— of finedust thrown on the grating I, which allows the 
nest to pass and retains the larger portions, such larger portions 
being brought back beneath the action of the balls by the arms of 
the carrier acting on the accumulation at the base of the grating. 
The particles fine ig through the screen are delivered 
through the outlet J. A feature of the apparatus is its arrange- 
ment in a vertical position with the balls rolling freely between the 
arms of the carrier, which carrier receives the material to be 
crushed through its centre in order to distribute it upon the 
circumference of the race B. The body of the crusher consists of 
a cylinder K having a side or door L which carries the inlet and 
delivery spouts and screen. (Accepted Janwary 29, 1896.) 


MINING, METALLURGY, AND METAL 
WORKING. 





4015. T. R. Ludford, 8S. R. Davies, and R. Davies, 
Llanelly, Carmarthen. Furnaces for Hea 
Metal Sheets. [5 Figs.) February 25, 1895.—This invention 
relates to furnaces especially suitable for use in tinplate works for 
heating the plates out of contact with the coal or any other sub- 
stance likely to cause dirty or waste plates. The fireplace a is 
arranged at the back of the installation and opens into the flue > 
which extends for the full area of the floor e of the stove c and 
immediately under it. At the front end of the flue } there are 
three vertical flues /, g, h, leading upwards from it and caution 
into the stove c. These vertical flues are, preferably, within the 
stove walls, and are provided with independent dampers. The de- 
livery mouths of these flues are set at different heights, 30 as to 
secure a uniform distribution of heat into the stovec. With three 
flues, the delivery mouth of the middle flue / may be in'the plane 
of the floor ¢ of the stove, while those of the outer flues g, h are 
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in a plane parallel with the end of the stove and at about half 
the height thereof. The shaft i stands at the junction of the 
eloping roof j of the furnace with the arc-shaped back of the stove 
c. This back serves also as the arched roof of the fireplace a. 
Flue doors are provided for the purpose of giving access to the 
flue 6 under the stove c. On the floor e of the stove c there are 
arranged, at suitable distances from each other, a number of 
transverse bearers m adapted to support short bars 0 so as to con- 
stitute a kind of grate on which are laid the metal plates to be 
heated. For starting the furnace, and also for enabling the pro- 
ducts of combustion to pass into the chimney d without heating 
the stove c, direct communication between the fireplace and 
chimney is established by forming an aperture in the downwardly 
sloping roof, controlled by a damper. The usual valve or damper 
controlled opening g in the front end of the stove is retained, 
(Accepted January 29, 1896). 


23,817. R. Baumann, Seebach, Switzerland. 
Smelting Brass Turnings, &c. (2 Figs.) December 12, 
1895.—This improved smelting appliance consists of an inner 
separate melting chamber a of graphite, and having a prolonga- 
tion b. The inner chamber a is surrounded by an outer casing c 
of refractory material. The outer casing cis surrounded by a 
jacket d of sheet metal, and the enlarged foot c! of the casing c is 
embraced by a curb ring g of cast iron secured to the foot by 
studs. Between the interior circumference of the outer casing c 
and the exterior of the chamber @ there existsan annular space ¢ 
through which the heating gases from the smelting furnace pase. 
In order to preserve the ber @ in a position truly concentric 
with relation to the surrounding casing c, the casing c has three 
radial blocks f of refractory material which are passed through 




















spaces in the side of the casing c, the ends abutting against the 
inner smelting chamber a. The annular space ¢ at the top of the 
casing c is partially blocked by four segments i, spaces & for the 





which ajlow for the wear without injury to the carrier. Similar 
blocks E' may be used which bear against the sides of the balls to 
steady and support same. The carrier is given a rotary motion 
from the cencral shaft F which is mounted in bearings G carried 
by suitable brackets. The material to be crushed is introduced 
through the opening H, the spout of which is extended to the 
centre of the carrier. This latter has holes through its arms, and 





dividing walls between the spark-gaps which are formed between 


in its rotation throws the material all around the race B, and sub- 
jects it to the crushing force of the balls passing round said race, 





p ge of the hot gases being left between the ——— seg- 
mente. By extending the segments so as to narrow the openings 
k, the draught is diminished, while if the segments are reduced 
so as to increase the size of the openings k the draught is in- 
creased. m are trunnions whereby the appliance may be slung or 
lifted from place to place. In using this improved appliance it 
is first well heatei and is then placed upon orin communication 
with the furnace, and filled with brass turnings. The blast is 





then put on and the furnace gases pass through the annular 
space ¢, raising the gmelting chamber to white heat, The hot 
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gases are concentrated in the annular space e so that the full 
amount of heat is given up. The melted metal accumulates in 
the crucible or may be led to any suitable vessel. (Accepted 
January 29, 1896.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


18,630. T. Sudrov, Stockton-on-Tees. Vertical 
Boilers. [3 Figs.] October 5, 1895.—A is the firebox, B the 
combustion chamber, C, C the nest of flame tubes, D the emoke- 
box, and E the uptake. The other features of this boiler are a 
set of gusset stays F for the boiler crown ; two or more roof stays 
G supporting the top of the combusti hamber, firebox stays 
H as shown, a croee-stay J binding together the barrel of the 
boiler where cut into by the nest of flame tubes, and a man- 
hole K in the upper part of the boiler. One or more water tubes 





L are led with a considerable upward slant from the lower portion 
of the firebox side up to the unbalanced crown, or dome, above. 
These tubes are arranged with their flanges in the firebox for the 


Fig 1 


Fig. i —. 
a a, 

















E658. - 


— 





purpose of easy rcnewal ; and are preferably made taper, with the 
narrow opening at the lower end, opposite which is arranged a 
hand hole M. The water is forced by the heat playing on the 
angled water tubes, to circulate freely up through the same, pro- 
viding in so doing a full flow of water up to and amongst the flame 
tubes above, thus giving a thorough circulation throughout the 
boiler. An increased and very effective heating surface is pro- 
vided according to the size and number of the slanting tubes 
fitted ; and staying power of great importance is given to the un- 
balanced portion of the firebox crown, doing away with the chances 
of its collapsing. Additional access to the vital parts of the boiler 
for cleaning, repairs, &c., is given by arranging an additional man- 
hole N, on that portion of the outer plate that lies below the nest 
of flame tubes. (Accepted January 29, 1896). 


3262. H. Lindley, Manchester, Engine Governors. 
[9 Figs.] February 14, 1¢95.—This invention relates to that class 
of governors for steam engines known as shaft governors, which 
are adapted to alter the throw and angular lead of an eccentric or 
crankpin to suit the load on the engine, and it consists in an im- 
proved conetruction and arrangement of such a governor whereby 
the action thereof is rendered more prompt and certain than usual, 
and whereby such action can be varied from time to time whilst 
the engine is running, so as to adapt the governor to operate at 
various speeds to suit different requirements. Several modifica- 
tions of mechanism are described in the specification and illus- 
trated in the drawings, The arrangement illustrated in this 
column comprises an eccentric B mounted on the engine shaft A 
and provided with luge C and pins C', in such a manner that, by 
suitable means, such as links D jointed to the pins C! and con- 
nected to levers E carrying weights F and controlled by springs G, 
the said eccentric will be partially rotated around the shaft A 


. 6 ” Fig.2. 
Fig 1 ~~ A 
fe } 4] 








when the speed of the shaft exceeds the normal for which the 
levers E have been adjusted. Outside the eccentric B is fitted 
another or main eccentric H, which in turn has fitted to its outer 
periphery the strap I to which is fastened the eccentric rod J for 
working the valve or valves to be controlled. The outer eccentric 
H is normally prevented from rotating on the inner one B. For this 
purpose there isemployed a pin K, secured direct totheshaftA. The 
pin is radial to the shaft and projects into the slot P, ite outer end 
<', which is preferably of cylindrical form, and has its axis parallel 
to the shaft, being jointed to the slide block O so that the latter 
can partly turn thereon. The arrangement is such that the pin K 
will normally prevent the main eccentric H from turning relatively 
to the shaft, and will provide a positive driving power against the 
friction of such eccentric in ite strap I, whilst the slide block O 
and slotted plate Q will allow the main eccentric H to travel 
slightly in a radial direction so as to prevent locking by rea:on of 
the circular motion of the inner eccentric B within the eccentric 
H. (Accepted February 5, 1896). 


4004. E.R. R. Mage, Brooklyn, N.Y., U.S.A. Steam 
Boiler Furnaces. (2 figs.) February 26, 1895.—A are thefurnace 
walls and support for the boiler B. The rearend of the bridge wall is 
preferably inclined as shown, and in rear of such wall are arranged 
a series of heating plates E, and the chamber F formed between 
the bridge wall and the heating plases has a metal coverG. The 
upper surface of the bridge wall is cut away at the rear end to 
form a seat for the forward edge of the cover G, which is preferably 
rovided with a series of longitudinal grooves or corrugations g. 
he heating plates E are arranged to form a series of horizontal 
air passages K, and in the bridge wall are formed a series of flues H 
which connect the chamber F with the space below the grate C. 
The air passages K are formed by aligned grooves provided in the 
contiguous faces of adjacent heating plates, such ages 
gradually increasing in breadth and decreasing in height from 
their forward to their rear ends ; thus the forward ends of the air 
ges K are substantially ci in cross-section, whilst at the 

rear they appear as narrow slits. The grooves on the faces of the 
lates, except the outside ones, are not opposite each other, but 
ntermediate between those on the other side of the plate, so that 
when the plates are assembled, the air passages between every 
pair of plates will lie in different vertical planes from the horizontal 








rows of air passages next above and below. The top and bottom 
plates of the series are provided wih grooves on only one face as 
shown. The plates E are made of different widths and so arranged 
that the rear end or edge of each plate projects slightly beyond 
the corresponding end or edge of the next lowest plate of 
the series. By this construction the air escaping from the air 
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passages comes in contact with the projecting plate ends above it 
which are the hottest parts of the plates, the air therefore beicg 
subjected to the greatest heat as it escapes from the air passages. 
A damper L is arranged within the chamber F, between the bridge 
wall and heating plates, for the purpose of regulating the volume 
of air passing through the passages K formed by the plates E. 
(Accepted February 5, 1896). 


TEXTILE MACHINERY. 


3777. G. Paley, Preston, 
Blackburn, Lancaster. Bobbins for Ring Spin- 
ning and Doubling Machines. [9 Figs.) February 21, 
1895.—Fig. 1 shows the improved sheet metal bobbin mounted 
upon a ring spindle of the Rabbeth type ; Fig. 2 shows one of 
the bobbins detached ; Fig. 3a bobbin corrugated spirally for the 

urpose of obtaining increased strength; and Fig. 4 shows the 
improved bobbin having a spiral groove or screw thread for the 
purpose of adapting it to wet spinning, in which the flax or other 
wet spun yarn dries and becomes slack on the bobbin, the pro- 
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vision cf the spiral groove cnabliog the attendant to tighten the 
cop of yarn on the bobbin by screwing it up thereon. 
tapered tubiform sheet metal shell, clesed in at the top around 
the funnel-shaped centre piece b (preferably made of wood) and 
permanently fixed in position by having the sheet metal pressed 
into a groove c. A washer d of sheet metal is preferably placed 
on the top of the centre piece b, and then the upper edge of the 
shell is turned over inwardly, after which the end part of the 
bobbin is dipped into molten solder to fasten the parts together. 
(Accepted January 29, 1896). 


VEHICLES. 


23,509. I. Manschester, Plymouth. Elastic Tyres 
for Wheels, (3 Figs.) December 7, 1§95.—a is the rim of the 
wheel, ) the air chamber, c the outer covering, and d annular 
beads or projections on each side of the same. ¢ are the flanges 
on the edges of the outer covering c, the said flanges being 
secured to the rim @ by means of the rings f and the screws g. 
h ig the fabric on the inner face of the jacket or outer covering c. 
In the arrangement shown in Fig. 3 (which is a section through 





the 1im of a truck wheel provided with a solid india-rubber tyre) 
the flanges are formed on the solid tyre i, and secured to the rim 
in the manner above described. Suitable packing j is placed 
between the tyre and therim. _It is stated that these improve- 
ments are applicable to any kind of elastic tyre adapted for use 
upon velocipedes, perambulators, trolleys, trucks, and other 
carriages or vehicler, and upon eaw-band wheels. (Accepted 
January 29, 1896). 


MISCELLANEOUS. 


1900. T. J. Danson, Newcastle-upon-Tyne. (F. F. 
Wailes, Philadelphia, U.S.A.) Locking Nuts on Screws. 
(17 Figs.) January 26, 1895.—Figs. 1, 2, and 3 show a screwed 
bolt and nut in which a recess A for a key B is concave ia 
section, and tapers from the inner to the outer end, the key being 
of corresponding section and taper, and threaded so as to fill the 
recess to the top of the threads of the bolt except at its cuter end, 
which is plain and projects beyond the end of the bolt. Figs. 4 
and 5 thow the key B in longitudinal section and in plan. The 
key being first inserted in the recess, which it fits accurately, the 
nut is screwed ‘“‘ home” by a wrench, and the outer end of the key 
is then turned up against the outer face of the nut, as shown in 





and J. A. Sutcliffe, | 








dotted lines in Figs. 1 and 3, and the nut secured and locked 
against any accidental retrograde movement, whatever position 
the tightened nut may then occupy along the periphery of the 
screw thread on the bolt. If avy looseness of the joint by wear 








takes place, the nut can be further tightened by the wrench and 
the end of the key further turned up against its outer face so as to 
refix it, and when the joint is required to be broken the key is 
turned down by the hammer into the recees, when the nut can be 
unscrewed. (Accepted January 29, 189€.) 


22,545. E. W. Ives, Derby. Extracting Sludge. 
[2 Figs.) November 26, 1895.—This invention relates to improve- 
ments in the method of extracting the precipitated sludge or 
solids from sewage or foul or waste waters from the bottom of 
precipitating tanks having inverted coned-shaped bottoms. For 
this purpose, instead of the apex of the inverted cone termicating 
in a sump, theapex of the inverted cone is, according to this inven- 
tion, cut off, thus forming a flat surface. Upon this flat surface 
is placed a cone, and over this cone another larger one connected 
at its apex with a suction pipe. A space is left between the two 
cones for suction of the sludge from the bottom of the tank, the 
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bottom of the outer cone being shorter than the inner cone. The 
drawing illustrates a cylindrical inverted cone bottom to tank, 
the outer casing A being of metal, brick, concrete, wood, or other 
suitable material, the suction cones B and C being of metal or 
wood, or other suitable material. D is a suction pipe; E isa 
space between the cones for the purpose of suction of the sludge 
by means of pipe D ; G is a diamond-shaped spreader, circular in 
plan, so placed to insure the sludge being sucked from the sides of 
the cones in a uniform manner all round the periphery of the outer 
cone, and to prevent the suction taking place along the line of 
least resistance F to the top of the sludge at H. (Accepted 
January 29, 1896). 


19,032. P. Kindermann and J. Blumenthal, Berlin, 
and F. Wiach, Vienna. Incandescent Vapour 
Lamps. [1 Fig.] October 10, 1895,—The object of the present 
invention is to provide a lamp for burning gasified paréftin, 
volatile hydrccarbons or the like fluids, and for producing light 
by means of the incandescent bodies used in connection with 
incandescent gas-lighting. The bcdy of the lamp A is provided at 
the top with a nozzle B over which the burner is screwed or 
slipped. The nozzle Bis provided with a cover a having a very 
fine central perforation ), and with asleeve a, extending down- 


- | wards and inclosing said fine perforation. The rod e is bent 
ais the 


round at its lower end and provided with a boss / having internal 
screw thread, into which a screw spindle d fits, so that on turn- 
ing the spindle the rod e¢ will be raised or lowered. The sleeve a 
is provided with perforations along its length so that by varying 
the position of the rod ¢ in the sleeve, one or more of the open- 
ings will be Jaid free and allow more or less gas to pass into the 
sleeve and through the perforation b, The burner consists of 





the sleeve G having perforations g at its lower part through 
which the air passes after the usual manner of a Bunsen burner. 
The top of the tube G is provided with a conical closure cap D 
having perforations over the whole of its mantle, and having a 
sieve, indicated by dotted lines E, arranged behind euch perfora- 
tione. The fluid drawn up by the wick passes through'the open- 
ings of the sleeve al, and is gasified by the heat of the burner, 
passes then through the perforation b into the Buneen burner 
tube G, where it is mixed with the requisite quantity of air. The 
mixed air and gas pass upwardly through the sieve E and per- 
forations of the conical cap D where they are ignited and cause 
the incandescent body placed over the cap to burn incandes- 
cently with an intense white glow. The cap D and the spike h 
eerve to absorb the heat produced at the burner and conduct 
the eame through the tube G to the plate a of the nozzle B, where 
it serves to gasifiy the fluid being fed tothe nozz’e by means of 
the wick L. The amount of fluid gasified and the amount of 
gas fed tothe burner may be regulated by means of the necdl9 
pointc. (Accepted February 5, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the officcs of ENGINFERING, 35 ard 36, Bedford- 
street, Strand, 
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Class &2. Class 68. 
—_=— IMPROVED PATENT SIMPLE OR ie 
HIGH-PRESSURE snactinaiiande DOUBLE-ACTING 

AIR 3-CYLINDER ENGINES °* ne 
COMPRESSORS Over 144,750 HP, Supplied, ENGINES 
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Driving Dynamos, &c., 
AS FITTED ON H,M, YACHT 
"VICTORIA & ALBERT,” 
H.M.S. “ROYAL SOVEREIGN,” &c, 


TORPEDO SERVICE &c, 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WAR SHIPS. 
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CENTRIFUGAL PUMPS & PUMPING ENGINES 
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—The above i ustrates one of our Direct-Acting Compound Engines 
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THE NORTH POLE AT LAST! 


has at last reached the North Pole, to find, not an open sea, 
not a vast expanse of closely-packed ice-fields, but land— 

robably a new continent. One of the most important 
items of the outfit of the good ship “Fram” wasa 


YOST 
TYPEWRITER 


which was selected by the intrepid explorer as being 


EMINENTLY ADAPTED TO THE RIGOROUS CLIMATE 
OF THE ARCTIC CIRCLE. 


It is built entirely of the best metals. 


It has an Ink-pad, the lasting power of which is 
marvellous. | 

It is exceedingly light, compact and portable, 
and is so simple that a child can learn to 


manipulate it. 
CATALOGUES FREE. 


The YOST Typewriter Co., Ltd., 


90, HOLBORN VIADUCT, LONDON, E.C. 


PARIS: 36. Boulevard des Italiens. BIRMINGHAM: 73, Temple Row. 

LIVERPOOL: 22a, North Jobn Street. LEEDS: 21, New Station Street. 

GLASGOW: 118, St. Vincent Street. MANCHESTER: 3, Deansgate. 
BELFAST: 13, Rosemary Street. 1628 











PU 


STEAM DRIVEN. 








HAYWARD-TYLER & CO., 


90 & 92, WHITECROSS STREET, LONDON, E.C. 
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PATENT AUTOMATIC LUBRICATOR 


ESPECIALLY ADAPTED FOR THE BEARINGS OF 


MARINE ENGINES, ELEOTRIOAL MAOHINERY, 
ORANE PINS, VENTILATING FANS, 
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a Portion of the Crankshaft of Mr. W. B. Thompson's Patent Triple-Expansion Beam 
System of Lubrication. Size of Bearings, 94 in. by 113 in. ; 125 revolutions per minute. 
(See “* The Engineer,” May 17, 1895.) 


From a Photo., showing 
Engine, fitted with Felt’s 


of the Compound and the 
never become empty through 


NO LOSS OF POWER. 


of the Lubricator being of glass, the di. 
the Piston oan at times be seen, 80 that the Cup itself n 


ABSOLUTELY RELIABLE. SUITABLE FOR ALL CLIMATES. 
ECONOMY OF 50 TO 90% OVER LIQUID OIL. 


The Container or Cu ition of 
ion, 





FOR THER PARTIOULARS APPLY TO 





10, Southampten St., High Holbors, LONDON, WC, 


W. 0. FELT & C0.,98 
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TEMPERLEY TRANSPORTER. 
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COALING H.M.S. “ROYAL SOVEREIGN.” 


60-ft. Transporters used at the Naval Manceuvres. Each 
Transporter put 40 tons of coal on board per hour. 








FOR FULL PARTICULARS AND CATALOGUE APPLY TO 


THE TEMPERLEY TRANSPORTER COMPAM, 


72, BISHOPSGATE STREET WITHIN, LONDON, £0, = “™ 
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SNOWDON MOUNTAIN RAILWAY. 


Wuen the London and North-Western Railway 
was extended from Carnarvon up the valley to 
Llanberis at the foot of Snowdon, to accommo- 
date the tourist traffic as well as some of the 
slate quarries, of which there are several in 
the vicinity,* the chairman of the company, Sir 
Richard Moon, suggested, probably more in humour 
than in seriousness, that the next extension 
must be to the top of the ‘‘Monarch of Welsh 
Mountains.” The possibilities of such an ascent 
were even then being established in Switzerland, for 














whose steep slopes may thus be traversed with the 
minimum of muscular effort and the maximum of 
physical comfort. A large measure of perfection has 
been realised in Switzerland, and the sensational 
and scientific advantages of a journey up a moun- 
tain 3000 ft. or 4000 ft. above sea level are widely 
recognised ; and when there are, asat Snowdon, the 
conveniences for a sojourn at that elevation, the 
benefits are enhanced. As we shall presently 
show, the details worked out embody several 
interesting improvements on Swiss practice, princi- 
pally directed to secure absolute safety. There is 
no reason, therefore, why, following this first 
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the Righi-Vitznau Riggenbach ladder rack line near 
Lucerne was then opened, and was quickly followed 
by others; but the British public is conservative, 
the investor still more so, and thus the suggestion of 
the chairman of the London and North-Western 
has only now been realised—from to-day passengers 
will be booked from London or elsewhere to the 
summit of our highest mountain south of the 
Tweed. 

Sir Douglas Fox and Mr. Francis Fox, the engi- 
neers, have brought to bear on the new line so 
much experience in railway work and discrimina- 
tion in adopting the best practice, that there is 
every prospe:t of a greater confidence in such rail- 
ways, for even in this country there are mountains 

* Twenty-five years earlier a private line was made on 
the opposite side of Llyn Padarn to a private port— 


























instance in Britain, several of our mountains— 
Helvellyn, Ben Lomond, Arthur’s Seat standing 
guard over Edinburgh, Ben Nevis, and others— 
should not each have their railway. 

The railway up Snowdon has not been costly, 
especially when it is borne in mind that no appli- 
ance has been spared to secure safety. It is 4§ miles 
long, and cost, including rolling stock, land, and all 
other expenses, 13,617/. per mile. It rises 3140 ft. 
The height of the mountain is 3560 ft. ; but the 
starting point of the mountain railway is at a level 
of 350 ft. above sea, near to the Llanberis terminus 
of the London and North-Western Railway, and 
the terminating point 50 ft. or so below the 
summit. The highest mountain railway is probably 
the Oroya Railway of Peru, an adhesion line, which 
attains a height of 15,720 ft. above sea level, the 
f «mous Verrugas Viaduct being atthe summit. The 





Dinorwic—to accommodate the quarry of that neme 
owned by Mr. Asehetin Smith. 





Mollendo line, also in Peru, is 14,660 ft. above sea 


level. In America there are several lines which 
attain a level of over 7000 ft. ; in Canada one, and 
of Swiss railways, the Rothhorn, on Brienz Lake, 
rises 7388 ft. above sea level.* Snowdon occupies 
a middle position, many of the Swiss lines being 
below 3500 ft. 

The worst gradient on the Snowdon line is 1 in 54. 
The locomotives, which are of 166 horse-power, can 
each drive before them up the hill two carriages with 
112 passengers at an average speed of 5 miles an hour, 
excluding stoppages, or 4 miles including stoppages, 
the ascent occupying about 70 minutes. There are 
to be three intermediate stoppages as indicated on 
the plan (Fig. 1), two of which will be utilised for 
supplying the locomotives with water. The train 
will travel 56 minutes ne¢ time. The return fare 
is to be 5s. 

The line was inspected on behalf of the Board of 
Trade by Major Marindin, on Friday, March 27. 
The inspector, who was accompanied by Mr. 
Francis Fox, and by the resident staff of the engi- 
neers and contractors, examined every portion care- 
fully, and the rolling stock. When descending 
from the summit he tested thoroughly the brake 
mechanism of locomotive and carriages. The 
former is fitted with an automatic brake device, 
and to test it he ordered the locomotive to run full 
speed on a 1 in 6 down gradient, and when 5 miles 
an hour was attained the brake automatically 
stopped the locomotive. The cars, which were 
weighted with cement, to represent the load of pas- 
sengers, were also run downhill separately and 
stopped by their own hand brakes. Major Marindin 
expressed himself much pleased with the result, 
and sanctioned the opening of the line on Thursday, 
April 2. We may add that a number of railway 
experts went up the mountain with Mr. Fox on 
the preceding Tuesday night, starting at 10 and 
returning at midnight, and were fortunate in seeing 
the landscape for miles bathed in moonlight. The 
a making this trip included Messrs. Harrison, 

. W. Webb, Francis Stevenson, and Footner, of 
the London and North-Western ; Mr. Dawson, of 
the Chester and Holyhead line ; Mr. Macdonald, of 
the Midland ; Mr. Trubshaw ; Mr. A. Ross, of the 
Manchester, Sheffield, and Lincolnshire ; and Sir 
Leader Williams. 

Historical.—It must not be assumed that no effort 
was made from the date of Sir Richard Moon’s sug- 
gestion until the present line was projected. Indeed, 
soon after the Llanberis line was opened, a scheme 
was promoted, but, as it had not local support, it 
failed. In more recent times two proposals were 
formulated, but the disagreement of the landowners 
prevented any effective action. Two years ago Mr. 
Assheton Smith, whose lands include the slopes 
from the summit down to Llanberis, was won over 
to the project, which, it might almost be said, was 
demanded by the progress of public sentiment, since 
few are willing, and less are able, toclimb the hill over 
a track which in parts rises ona gradient of 1 in 3}. 
Mr. Assheton Smith’s co-operation enabled the pro- 
moters to proceed without Parliamentary sanction, 
and in the formation of a syndicate Mr. Banner, of 
Liverpool, the chairman of the company, Captain 
Stewart (agent for Mr. Assheton Smith), Colonel 
Cragg, Colonel Holmes, and Major Turner took a 
leading part. This was in March, 1894, and Sir 
Douglas Fox and Mr. Francis Fox were invited to 
become the engineers and to advise the members 
of the syndicate. A preliminary survey was made 
in May of the same year by Mr. Frank Oswell, 
who, it should be stated, has acted as resident engi- 
neer from the inception of the scheme to the com- 
pletion of the line. 

Messrs. Holme and King, the well-known Liver- 
pool contractors, who have a large financial interest 
in the line, were represented on the preliminary 
survey by Mr. Clinton Holme and Mr. Dockray, 
and they afterwards took the contract for con- 
structing and equipping the line. The practicability 
of the scheme was established by the survey, a 
company was formed, and preparatory to the actual 
construction of the works, Messrs. Frank Oswell 
and Clinton Holme were commissioned to examine 
and report upon several Swiss and German lines. 
Later, in May, 1895, the company were fortunate 
in securing as secretary and manager Mr. G. C. 
Aitchison, who has the great advantage of an 
engineering training and considerable experience 
of railway work. 

Surveys.—'n the case of the preliminary survey 








* For the heights of other mountain lines see Ena1- 
NEERING, vol. liv., page 627, 
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the trial lines were run with theodolite, followed | 


by chain and level, a check level proving the 
accuracy of the first operation. Pegs were, as 
usual, driven at convenient intervals, including the 
apices of all curves, where the horizontal angle was 
taken, but the curves were not put in. Vertical 
angles at right angles to the line were taken at 
intervals to obtain cross-sections from which to 
calculate the earthworks. Considerable difficulty 
was experienced in finding a route involving 
gradients no steeper than 1 in 5}, and the conditions 
would have been very favourable for the use of the 


Rothhorn in Switzerland, Pike’s Peak in Colorado, 
and the Salzburg-Gaisberg in Austria, the first and 
last named being cn the Riggenbach system, while 
the others have the Abt rack. Again, the Generoso 
in Switzerland is 1 in 4.5, the Revard in France 
1 in 4.76, and there are several with 1 in 5 gradients. 

The curves are all shown on the plan (Fig 1). 
There are 35, the radii being of 4, 5, 10, 12, and 
20 chains. The aggregate length of all curves is 
42} per cent. of the total length of the line, so 
that more than half of the length is on the straight. 
On curves of 10 and 12 chains the super-elevation 





tacheometer. This method is little used in England, 
although largely employed abroad, especially for 
surveys in mountainous districts, and instruments 
are largely exported from this country. 

The survey for the working plan and section was 


of the outside rail is 4 in. bare,and on curves of 4 
and 5 chains radius it is ?in. full. The sharpest 
|curve is of 80} metres radius. On the Continental 
‘lines we find shorter radii—on the Diakophto, 
in Greece, 50; on the Generoso and Rothhorn, 60 


not begun until December 2, 1894, and on the 16th | metres; the Montserrat, 65; on the Revard, 75; 
of the same month the construction of the line was |and on the Schafberg, 80. These lines, with the 
commenced by Messrs. Holme and King, with Mr. | exception of the Generoso and Rothhorn, are of 
Clinton Holme in charge of the work for the firm. | broader gauge, although .80 metre, or 2 ft. 74 in., is 
Some difficulty was found in keeping the survey in | being recognised as a good standard. 

advance of the work, especially as an extensive de-| The Koute.—Before proceeding to describe the 
viation from the trial line was made for the greater details of construction, it may not be inappropriate 
part of the first 2 miles to meet the wishes of the | to describe the route in connection with the views 
landowner, while along no part did the line of the on the two-page plate. The starting-point is close 
working survey coincide exactly with the trial line. to the main road, a few yards from the London and 
It may be mentioned that every alteration, includ- North-Western station. There is a pretty wooden 
ing the long deviation, tended to improve the line, | station, part of which is shown on one of the views 
by equalising gradients, reducing earthworks, afford- | given on the two-page plate (Fig. 24), and a 
ing finer views, and finally securing the undoubted handsome refreshment-room of similar design is in 
advantage of landing the passenger 60 ft. nearer the | course of construction. Beyond the station there 
summit. The present terminus is barely 50 ft. | is seen the Victoria Hotel of the Snowdon Railway 
below the plateau round the cairn. The most Company, who also intend to erect a substantial 
difficult length to lay out was that passing round hostelry at the summit. For a short length the 
the ‘‘skeer” called Clogwyn Du (Fig. 1), from |line runs along the side of a stream, the Afon 
3 miles 40 chains to 3 miles 70 chains, where the first Hweh, which comes plashing and rushing down a 
gradient of lin 54 occurs. Here the line curves con- | glen with well-wooded slopes. The line, gradually 
tinuously, and it was necessary to reach a certain | ascending, is carried for a length of 500 ft. along 
altitude at 3 miles 70 chains, as the ground is the side of the glen on a beautiful stone and brick 
practically precipitous below. This involved an | viaduct constructed on a gradient of 1 in 8.5. An 
uninterrupted gradient of 1 in 54; and it was illustration of part of this viaduct is given on 
essential at the same time to secure a certain depth | Fig. 23. A few yards further on there is a second 
of cutting throughout to get a firm footing, but,-on viaduct, of four arches, and from this an unob- 
the other hand, to avoid heavy earthworks and the structed view is had of Ceunant Mawr—a wild 
obstruction of the view by a deep cutting. The | waterfall descending into a narrow rock-girt channel, 
principal curve on this portion is of 10 chains radius, | canopied by overhanging larch and birch. The fall 
and passes through 993 deg. If the ruling gradient | is to the right of the view, Fig. 21, while Fig. 22 
had been made 1 in 4 it would have been postible |shows the prospect towards Llanberis. A little 
to reduce the length of the line, but only by 6 or7 | farther on, an ancient Welsh house is passed in 
chains at the most, and this would have been at | Cae Esgob, or Bishop Goodwin’s meadow. The 
the expense of the tractive power of the locomo- | stream, rushing to the fall, is crossed on a flying 
tives, which would have been decreased by 50 per arch of 50 ft. span, from which a full view is had 
cent., for the same locomotive that pushes 18 tons | of the upper falls, the Ceunant Bach. 

up a grade of 1 in 5} at a given speed could push | The real climb begins now, the gradient chang- 
only 9 tons up a grade of 1 in 4 at the same speed. |ing from 1 in 20 to 1 in 10 and up to 1 in 6. 


Gradients and Curves.—The line is single, of 
2 ft. 74 in. (0.80 metre) gauge, and, as shown on 
the plan, Fig. 1, is about 42 miles long-—to be exact, 
4 miles 523 chains.* It is divided into four sections 
of approximately equal lengths, and at these turn- 
outs have been provided for trains passing. The 
length, elevation, &c., of each of the sections are 
shown in the following Table : 





| 








| 

Length. | — | Intervals. Rise in Feet. cccy 
m. ch. | ft. | che | | 

0 00 | 352.06 | | 

107 | 92472 | 87 | 57266 | 1lin10 
2 20 | 1635.79 | 93 711.07 =| 1,, &6 
8 30 | 252629 | 90 890.50 1,7 
4 63 | 8190.55 | 103 964.26 oe 

| 


| 


It will therefore be seen that the gradients get 
steeper as the top is approached. The variations 
in gradients are generally from 1 in 15 to 1 in 
5}, but the first 300 yards of the line are on a 
gradient of 1 in 50, and there is an equal length of 
1 in 20 beginning half a mile from Llanberis 
Station. The average gradient is 1 in 7.83. They 
are all up gradiente, and canges are compensated 
by vertical curves. The steepest portion of the line, 
as shown on Fig. 2, is between 3} and 4 miles, and 
extends for a length of 30 chains, being continuously 
lin 534. The same gradient obtains immediately 
before the summit is reached, the continuous length 
there being 15 chains. This is not so steep asin the 
case of some of the Continental lines. The Schaf- 
berg Abt rack line in Austria has a gradient of 1 in 
3.9, and 1 in 4 is fairly common. Amongst the 
number may be mentioned the Vitznau Rigi, the 


* The actual length measured horizontally is 81944 
yards (7493 metres), and measured on the gradients 8269 
yards (7561 metres), 


|The first station is at Hebron, called after the 
Methodist chapel there, some 1000 ft. above sea 
level. Scattered on the undulating slopes are some 
15 or 20 houses, the supplies to which have hitherto 
involved heavy charges forcartage. In view of the 
beautiful situation, commanding a fine prospect of 
the valley, with Llyn Peris and Llyn Padarn in 
the distance, there is some prospect of letting 
for summer residences. There is, therefore, to be 
provided at the station a goods siding as well 
as the usual turn-out. 
| The works continue light for the next mile, with 
the exception of a heavy rock cutting, the material 
being a sort of bastard slate, hard to break up (Fig. 
/19). About a mile and three-quarters up the moun- 
| tain, on the side of the line, are 20 or more heaps 
| of stones, each 15 ft. long, 6 ft. wide, and 2 to 3 ft. 
| high, arranged in symmetrical figures, and suggest- 
ing the burial-place of a primeval race. Here, too, 
is the solitude of the great hills, and passing beyond 
an old slate quarry, there is seen, on the opposite 
side of the valley, Cwm Brwynog, and on the right 
Moel Cynghorion, where in past days the Welsh 
princes and wise men met in counsel; but with 
modern civilising influences at work, London seems 
to have greater seductions, hence the wise men 
journey thitherward instead of to the fastnesses of 
the mountains. 
Figs. 18, 20, and 22 give typical views of the 
country—there the mountain with bare, grassy 
slopes, anon a rugged precipice of volcanic forma- 
tion, while again, in picturesque confusion, at one 
point, areimmenseslabs and bouldersasthey were left 
by some great upheaval. Through them the railway 
passes, the way having been smoothed by the more 
controllable power of gelignite and dynamite. The 
line reaches the watershed at about the third mile, 
and is partly on a bank, affording a grand view of 
the Lianberis Pass nearly 2000 ft. below. The rail- 

















way afterwards curves round the steep sides of Clog- 
wyn Du, in full view of the black escarpment over- 
hanging the still watera of Llyn Du’r-arddu, lying far 
below (1000 ft.) like a mere pool. The strata there 
are so impregnated with copper that no fish live in 
the waters, and in this fact there is recognised a 
possible source of traffic and profit, for there are 
old copper workings round the lake which have 
been disused for over half a century on account of 
the expense of bringing the ore down the moun- 
tain. 

The summit is only seen at close quarters, after 
four miles have been traversed and an eleva- 
tion of 3000 ft. attained. Beyond this point the 
railway runs along the narrow ridge of very steep, 
rocky ground, where even the bridle-path disputes 
wayleave. The climb to the top is on a 1 in 5} 
gradient (Fig. 17). Oaly for short lengths is the 
bridle-path lost to view, so that those in the train 
and those climbing will have the opportunity of 
self-satisfying reflection—the one at the ease en- 
joyed, the other at the physique exercised. 

Perman:nt Way.—We come now to deal more in 
detail with the permanent way. The width of 
formation is 10 ft. for banks and 12 ft. for cuttings, 
the gauge, as we have said, being 2 ft. 7} in. (or 
.80 metre). The space between the lines at the 
turnouts is 9 ft. 6 in., at the dead end sidings 9 ft , 
and in the running shed 8 ft. 3in. The carriages 
project 1 ft. 10 in. beyond the rail, and at 2 ft. 
above rail level the minimum space from the outside 
of the carriage to any obstruction is 2 ft. 4 in. 
These are perhaps interesting measurements in view 
of theextensionof light railways inthis country. The 
ballasting is of broken stone, as in most of the S wiss 
lines, the depth under the lower edgeof the sleepers 
being 1 ft. The sleepers were packed with beaters 
from the low side, so that the ballast might be driven 
uphill. This adds to the resistance against any 
tendency for the permanent way to slip downhill. 

While deferring a narrative as to the actual con- 
struction, it may be well here to describe the 
permanent way as illustrated by the drawings 
reproduced on page 442. The sleepers are of rolled 
steel, 6 ft. long, of } in. metal ontop and } in. at the 
sides, and they are turned down at the ends and 
sides as shown on Fig. 3. They weigh 67 lb. 
each, and are spaced uniformly 2 ft. 11} in. (or 
.90 metre) apart, as shown on Fig. 9. The rails 
are attached to the sleepers by means of clip plates 
and hook bolts, as shown on Figs. 4 to 6, a shank on 
the underside of the clip-plate fitting tightly into a 
corresponding hole in the sleeper. By varying the 
width of this shank the gauge may be widened if 
necessary. 

The rails themselves are of steel, flanged, and of 
the Indian State Railway pattern, weighing 41} lb. 
per yard (Fig. 12). The length of the rails, from 
centre to centre of expansion joints, is 29 ft. 6} in., 
or 9 metres (Fig. 9), and there are thus 10 sleepers 
to each length. The holes in the upper ends of the 
rails are oval, to allow of expansion and contraction 
(Fig. 11). The fishplates are furnished with a slot 
at each end to embrace the clips on the sleepers 
(Figs. 12 and 13). This tends to keep the spacing 
of the rail lengths accurate, and to some extent it 
also diminishes the tendency of the whole road to 
—- downhill. 

ith this end in view also, slip bars or anchors are 
set from 50 yards to 150 yards apart, according to the 
gradient, one on either side of the rack. These 
bars are 6 in. by 3 in. iron joists, the bottom end 
being imbedded in a block of concrete, while the 
heads abut against a rail joint sleeper, which, as 
already indicated, is the stiffest in the rail length 
(Fig. 14). These were put in after the rails 
had been laid ; otherwise it would have been 
impossible to locate them so that the channel 
iron uprights would come exactly in contact 
with the back or down side of the sleepers. To 
revent “creeping” on some lines abroad, for 
instance on the Wengern Alp in Switzerland 
and the Riidesheim Niederwald in Germany, 
a short plate is introduced at the centre sleeper 
of all rail lengths, bolted to the web of the 
rail and notched to admit the clip plate of the 
sleeper. In the German line named there is an 
additional precaution in having all sleepers con- 
nected at their sides by a continuous light channel 
iron riveted on to them. But the method adopted 
on the Snowdon line and in use on several Swiss 
lines has proved to be perfectly efticient. 

The Rack.—The Abt rack has been adopted, and 
is illustrated on page 442, but we must defer until 
ournext article, reference to the reasons for the adop- 
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‘on of this system in preference to others, and to 
a Prather of the rack and the laying of the 
track. Figs. 15 and 16illust rate two systems of points 
and crossings ; the former is symmetrical, as usually 
adopted in Switzerland, where each road branches 
off at equal radius ; and the latter the arrangement 
at Snowdon, where the through line is straight, and 
the turn-out curved. A little reflection will show 
that the latter arrangement is specially suitable 
where there is a prospect of the line being eubse- 
quently doubled, as with the curved crossing the 
rack is longer and would affect the necessary pre- 
cision in the regularity of the rack teeth, requiring 
the whole rack to be laid anew from end to end in 
the event of doubling the line. But the exigencies 
of space necessitate our delaying full reference to 
this and to the difficulties involved-in arriving at 
the arrangement adopted at Snowdon. 


(To be continu:d.) 





THE WESTINGHOUSE ELECTRICAL 
WORKS. 
(From our New York CoRRESPONDENT. ) 


Tue new works of the Westinghouse Electric 
and Manufacturing Company are situated at Brin- 
ton, not far from Pittsburg, and on the line of the 
Pennsylvania Railroad, so that admirable trans- 
port facilities are eecured. They have been built 
to replace the old works of the same company, 
which were located in Pittsburg, and where nearly 
3000 hands were employed. These new works, 
which are not yet complete—such works never are 
finished—were visited by the members of the 
American Institute of Mining Engineers during 
their recent meeting at Pittsburg, and the excur- 
sion was one of the most interesting of the series 
provided for the entertainment of members by 
their hospitable hosts. As these works are of 
exceptional siza, at all eventsin the United States, 
and as they represent the most advanced practice 
in electrical engineering, your correspondent pur- 
poses to describe them in some detail, assisted by 
illustrations kindly placed at his disposal by the 
engineer of the company. 

Fig. 1, page 430, is a general view of these 
works. The company has 40 acres in this tract ina 
rectangular form, the frontage on the railway being 
2300 ft. At present eight buildings have been 
erected, as follows: A machine shop 754 ft. long 
by 231 ft. wide, the ground floor of which covers 
4 acres, while the galleries cover 3; a warehouse 
754 ft. long by 76 ft. wide. At one end are the 
offices of the administration, engineering and draft- 
ing departments, and at the opposite end meters, 
arc lamps, switchboards, and similar apparatus 
are constructed. The other buildings are the pat- 
tern shop, the blacksmiths’ shop (241 ft. by 80 ft.), 
the power house (206 ft. by 76 ft.), the drying and 
dipping shop (187 ft. by 25 ft.), and the brass 
te which measures 241 ft. by 40 ft. (see plan, 

ig. 2). 

In respect to the interior of the machine shop, 
shown in Fig. 3, it may be said it is carefully 
arranged to reduce the labour in handling the 
material toa minimum. The building is divided 
into three aisles of equal width, and railway tracks 
extend through each the entire length of the 
building. Two 30-ton cranes are used for moving 
material, The side aisles contain a second storey, 
and each is divided by a row of columns support- 
ing it, which also serve to carry the runways for 
two 10-ton travelling cranes. Ten stairways and 
10 elevators furnish communication between the 
two floors, the elevators being driven by a belt from 
a 10 horse-power motor. The side walls of the 
buildings are of brick, and inclose steel columns 
Supporting the floors and roof. The girders and 
roof are of steel, wood being used only for the 
window sashes and floors. The shops are unusu- 
ally well lighted, and in the machine shop are 12 
toilet rooms with ample washing facilities. It is 
well known that cleanliness on the part of the em- 
ployés is productive of care in their work, and this 
question has been amply considered. By means 
of the fan system of hot air, a temperature of 
60 deg. is maintained, and the 9,171,000 cubic feet 
of air is changed and rewarmed in 20 minuter. 
The amount of heating surface in the six heaters 
1s 20,000 square feet, and the fans are driven by a 
30 horse-power (Fig. 4) motor, the heated air being 
distributed by overhead blast-pipes. 

Nearly all the machinery used in these great 


shops, comprising upwards of 1250 machine tools, 
is operated by ‘lesla polyphase motors, supplied 
with two-phase alternating current at a frequency 
of 25 cycles per second. ‘I'bis is the identical sys- 
tem worked out by the Westinghouse Electric and 
Manufacturing Company for the use of the Cataract 
Construction Company in their great work at 
Niagara Falls. The alternating current generators 
are located in the power house, from which cur- 
rent is conveyed by insulated conductors to motors 
conveniently placed throughout the various shops. 
The potential used is 200 volts, and this is supplied 
directly to the motors without the interposition of 
transformers. The line shafting throughout the 
buildings is divided into comparatively short sec- 
tions, and motors ranging from 10 to 50 horse- 
power are employed to drive the sections; in 
certain cases large tools will be separately driven 
by independent motors. 

In the power house three 500 horse-power two- 
phase generators, direct driven by Westinghcuse 
compound engines, are installed. They are driven 
at a speed of 215 revolutions, and deliver cur- 
rent to two eeparate circuits, these currents differ- 
ing in their time relation or phase by 90 deg. 
They are separately excited, current being derived 
from a small direct current machine. 

In Fig. 4 is shown a 40 horse-power Tesla motor 
used for driving some of the large tools in the 
machine shop. In respect to this motor it may 
be said that the object wh’ch Nikola Tesla sought 
to attain when he began the work which led up to 
the invention of these motors, which are now so 
celebrated, was the elimination of the commutator 


|—the weak point and the most troublesome ele- 


ment in all direct current motors, which at the 
time Tesla began his work were the only motors 
available for practical purposes. Since that time 
much has been done to improve the construction of 
commutators, but they still remain the weakest 
element in direct current machinery, and when 
well made are very expensive. They are neces- 
sarily built up of a large number of segments of 
copper, and each segment must be insulated from 
adjacent segments by insulation of ample strength 
for the potentials employed, and without the 
slightest crack or pinhole. Any failure to realise 
these conditions will cause a breakdown and inter- 
ruption of service. Moreover, the constant rub- 
bing of the brushes against the commutator, causes 
rapid wear of the metal and a breaking-down of the 
insulation, involving trouble in maintenance and 
cost in repair ; and this deterioration of brush and 
commutator is, in spite of the best construction, 
inevi‘ably more rapid than in the case of the alter- 
nating current motor, where the brushes bear 
against the rings of a collector. The engraving 
Fig. 6 shows an extremely well-made modern 
commutator, and Fig. 5 illustrates a collector. 
The latter consists essentially of rings of metal, 
usually copper or brags, centred on the same 
shaft, and separated from each other by heavy 
rings of insulating material. The parts, as com- 
pared with the commutator, are relatively few, 
and the insulation can be as heavy as desired. In 
the larger Tesla motors collectors are used, but 
in the smaller ones even these are discarded. 

The efficiency of a 10 horse-power motor, deli- 
vering half load (5 horse-power) is 79 per cent. ; 
under full load (10 horse-power) it is 84 per cent. ; 
and under an overload of 50 per cent. (7.e., when 
delivering 15 horse-power) its efficiency is 75 per 
cent. A 20 horse-power motor delivering 5 horse- 
power works at an efficiency of 78 per cent. ; 
delivering 10 horse-power its efficiency is 84 per 
cent. ; and at full load (20 horse-power) its efti- 
ciency is 82 per cent. A 50 horse-power motor 
delivers 5 horse-power at an efficiency of 72 per 
cent.; 10 horse-power at 81 per cent. ; 20 horse- 
power at 89 per cent. ; 30 horse-power at 91 per 
cent ; 40 horse-power at 91 per cent. ; 50 horse- 
power at 89 per cent. ; 60 horse-power at 88 per 
cent. A 1 horse-power motor delivers } horse- 
power at 61 per cent. ; 4 horse power at 72 per 
cent. ; ? horse-power at 75 per cent.; 1 horse- 
power at 73 per cent., and 1} horse-power at 69 
per cent. 

These motors are intentionally so designed that 
their maximum efliciency occurs ata load somewhat 
less than their rated output. This is thought de- 
sirable for the reason that motors in shop work 
are apt to run at somewhat less than their rated 
outputs, and the net efliciency of the plant is there- 
fore improved by so constructing the motors that 





they work at their best efficiency at from 10 per 


cent, to 25 per cent. less than the full leads which 
they are capable of carrying. 

In using the polyphase system it should be noted 
that if the frequency selected be suitable, the 
shops can be lighted from the same circuits tl at 
are used to supply motors. The frequency adopted 
in the Westinghouse shops is 25 cycles per second, 
or 3000 alternations per minute. This permits 
incandescent lighting that is entirely satisfactory 
for shop work, but it is too low for arc lighting. A 
similar system of motors manufactured by the 
Westinghouse Electric and Manufacturing Com- 
pany is designed for frequency of 60 cycles per 
second, or 7200 alternations per minute, and this 
is adapted to incandescent and arc lighting. 

In Fig. 7 may be teen a Westinghouse engine 
direct connected to 500 horse-power two-phase 
generators. 

Conspicuous in these vast works, the following 
branches are of great interest : The converter ve- 
partment, on the second floor, the winding depart- 
ment, the lightning arrester department, and the 
insulating department. In two of these the ‘‘ com- 
ing woman ” is in decided evidence. The electrical 
field is evidently a congenial one, and, judging 
from the samples we saw, the occupation is a most 
healthy one. We were also shown the new Baldwin- 
Westinghouse electric locomotive. It is mounted 
on two four-wheeled trucks with 42-in. wheels, 
and each cf the four axles is driven by a 200 horse- 
power single-geared motor under the car. Its 
weight is 160,000 lb., which rests on the eight 
driving wheels, and the horse-power is 1000. 

A gas engine designed to utilise 50 per cent. of 
the heat energy of coal was also shown. It con- 
sisted of a three-cylinder engine on the Otto cycle, 
compounded, having one high-pressure and two 
low-pressure cylinders. The initial pressure is as 
high as 375 lb. per square inch, and the compound- 
ing gives a high rate of expansion. There still 
remains a good deal to be said about the construc- 
tion and arrangement of these important works. 


(Zo be continued. ) 





THE INSTITUTION OF NAVAL 
ARCHITEOTS. 

In our last issue we gave an account of the first 
day’s meeting of the Institution of Naval Archi- 
tects, which commenced Wednesday, the 25th ult., 
and finished last Friday. We now continue our 
report of the transactions. The meeting was a 
very successful one, the sittings being well attended 
and the discussions carried on with spirit. Per- 
haps no better proof could be given of the in- 
creasing influence and popularity of the Institution 
than the fact that 83 members were added to its 
muster roll at this gathering. We believe this is the 
largest number ever elected at one meeting. The 
number of distinguished foreign members who 
were present also bore testimony to the wide- 
reaching influence of the Institution, and the good 
it is doing in bringing together members of the — 
profession from all parts of the world, to discuss 
questions of scientific or technical interest. The 
Institution is fortunate in having a Council devoted 
to its interests, and thoroughly imbued with the 
esprit de corps which does so much for the success of 
societies of this nature. 


Microscopic EXAMINATION OF FRACTURES IN 
STEEL. 


A paper by Mr. A. E. Seaton, of Hull, entitled 
‘¢The Cause of Mysterious Fractures in the Steel 
used by Marine Engineers, as Revealed by the 
Microscope,” was the first paper read on Thursday, 
the 26th ult., Lord Hopetoun presiding. This paper 
we shall print in full in our next issue, and we 
therefore proceed at once to the discussion. 

Mr. Milton, of Lloyd’s, was the first speaker. 
He said that there had been papers dealing with the 
subject of steel fractures on previous occasions, but 
this was the first that so thoroughly showed that 
the cause of ‘* mysterious ”’ fractures in steel shafts 
might be revealed by microscopic examination. 
The study of the subject will be pursued by engi- 
neers, after this paper, more fully in future, and 
there was no doubt that 2 thea microscope know- 
ledge on this matter will be extended. It was an 
important point, especially in regard to shafts, 
for it was most annoying to the engineer to 
take all the trouble of preparing a shaft, and 
then find that it was to be cast aside for 





reasons that were not to be explained. The 
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author had directed attention to the researches of 
Professor Arnold, of the Technical School at Shef- 
field, who had followed the theory and line of argu- 
ment of Dr. Sorby, of Sheffield, who had, as the 
author said, by years of constant application and un- 
wearying investigation, confirmed Dr. Sorby’s re- 
searches, and demonstrated the causes of the pecu- 
liar behaviour of alloyed metals when under me- 
chanical treatment. Mr. Seaton had said that very 
notable instances of this were given by the speaker 
in his paper on ‘*‘Copper Pipes,” read before the 
Institution last year. Mr. Milton would like to 
ask in connection with this whether annealing with- 
out work shows its influence by microscopic exami- 
nation. In the speaker’s case copper was found to 
be brittle when unannealed, but when annealed it 
had the usual ductility. Referring to the shafc 
which was the subject of the paper, the speaker 
said that chemical analysis showed it to be of very 
bad material, and he was surprised that such good 
mechanical tests were obtained under the circum- 
stance. It was specified to be of steel containing 
from 0.2 per cent. to 0.25 per cent. carbon, and its 
ultimate tensile strength to be 30 tons, with an 
elongation of 25 percent. in5 in. The shaft, it was 
stated, was passed not only by the owners’ repre- 
sentative, but also by the Board of Trade surveyor 
for the district. Mr. Milton did not agree with the 
author in his conclusions that to bore out the centre 
of the shaft, as is the practice of the Admiralty, 
thus only slightly reducing the nominal strength, 
really rendered it much safer, as it removed that 
part of the forging which is liable to be of inferior 
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material, and in which disintegration is most likely 
tocommence. That might be true so long as they 
were dealing with shafts such as figured in the first 
illustration attached to the author’s paper ; here 
the disintegration commenced from the centre. 
Supposing, however, the shaft were similar to the 
second one illustrated ; here the weak part was near 
the circumference, whilst the sound metal of the 
shaft was in the centre. 

_ Mr. Hall, of Sheffield, referred to the remarks 
just made by Mr. Milton, who had exprersed sur- 
prise that the shaft had done as well as it had, con- 
sidering its composition. The speaker did not 
think the results at all unusual. As a practical 
steelmaker he knew that ingots will pipe, and it 
was well that it should be so, but the gcod steel- 
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maker casts his ingots long enough to cut off the 
pipe, and thus retains only the sound portion of the 
ingot. The pipe naturally remained liquid longest 
when the casting was made, and therefore the 
sulphur and carbon would congregate there more 
than in other parts. There are diversities of 
opinion in regard to annealing, but he would say 
very emphatically that good steel could not be 
spoiled by judicious annealing, whether it be in the 
shape of a forging or a casting, and there was quite 
as much need to anneal forgings as castings. Steel- 
makers had many trade secrets, which often they 
were loth to reveal. This was very natural, 
but Professor Arnold in his report had taken Mr. 
Seaton into his confidence, and he (the speaker) 
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matter. In regard to the presence of sulphur in 
steel, it was looked on as a detriment, but Mr. 
Hall could assure the meeting that comparatively 
large quantities of sulphur could be contained ina 
steel casting without great injury to the material ; 
he had proved this himself. However, if the steel 
were put into an annealing furnace it would alter 
its character, and would break like glass. That fact 
bore out what Mr. Seaton said, that it did not do 
to rely on chemical analysis. Speaking generally 
on the trustworthiness of steel shafts, Mr. Hall 
would point out that the example referred to in the 
paper was made in 1883. That was a long time 
ago, so far as the use of steel was concerned. At 
that time steelmakers did not know as much as they 
do now of the requirements of manufacture, but 
though the shaft was as bad as it well could be, it 
had stood for many years. The increased know- 
ledge since that time, and the improvements that 
had taken place, were such that no good steelmaker 
in the present day would turn out a shaft as bad as 
this. Mr. Seaton said that a few years ago both 
owners and all concerned would have been content 
to attribute the deterioriation of the shaft to fatigue, 
seeing that it was many years old, and had run so 
many thousands of miles, The author had stated, 
however, that he was somewhat sceptical of the 
fatigue theory, and he failed to conceive how any 
material such as mild steel could by any application 
of force which would result in a stress far below 
the elastic limit of the material, produce an internal 
change in the structure of the material corre- 
sponding with that experienced in the shaft referred 
to. Mr. Hall had read a paper some years ago 
on ‘‘ Fractures in Steel Shafts,” and in thig 
he referred to cases in which it had been found that 
shafts of good material, after years of work, had 
broken, and he could see nothing to account for this 
fact but the theory of fatigue. He was glad to hear 
what Mr. Seaton had said about the use of the 
raicroscope. He thought the microscope had a 
great future before it in the examination of steel, 
and he recommended it to the use of the engineer. 
Mr. Thornycroft said that the Institution was 
greatly indebted to Mr. Seaton forimpressing on users 
of steel and steelmakers the value of the microscope 
in determining the physical condition of material. 
He thought that this method of investigation might 
be extended to other materials, and he would like 
to ask whether anything had been done in regard 
to the examination of guu-metal. He thought that 
what Mr. Seaton said as to the distribution of 





would therefore make further reference to the 


materials, as shown by the microscope, was very 
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suggestive, and he trusted that this method of 
investization would be followed up. 

Mr. Ellis, of Sheffield, concurred in the appre- 
ciation expressed by Mr. Seaton of the good work 
Professor Arnold had done in Sheffield. On the 
previous day they had listened to a discussion in 
which the desirability of bringing the naval officer 
and the naval architect into consultation was urged. 
Here was another instance of the same kind, for it 
was shown by the paper how valuable the work 
done was when the steelmaker and the steel user 
were brought into contact. His company (Messrs. 
John Brown and Co., Limited) had been using the 
microscope for purposes similar to those instanced 
in the paper for many years, and he would bear out 
what Professor Arnold said in his report as to its 
value. He agreed with Mr. Hall that the shaft in 
question had done pretty well in work, although 
it had such a bad analysis. The latter, however, 
he was inclined to attribute to the fact that a 
pocket had been formed in the steel in which the 
objectionable materials had collected. Reference 
had been made to the possibility of alarming the 
steel user by the revelations of the paper, in which 
micro-sections were given which showed lines of 
weakness. Mr. Ellis would, however, point out 
that, although the pictures were of a good size, the 
particle of steel they represented was very minute. 
The case was somewhat analogous to the drops of 
magnified water with which popular science had 
made us familiar in past times. According to the 
pictures, these drops of water contained all manner 
of hideous monsters, and representations of pure 
water were put beside them in order that: a com- 
parison might be drawn. He thought that Mr. 
Seaton might follow the example thus set, and 
that a micro-section of good steel shou'd also be in- 
cluded. For this purpose he tendered a photograph 
which might be taken as a fair standard example. 

Mr. Manuel said that since 1881 his company 
(the P. and O. Steamship Company) had been 
using steel shafts, and up to now they had not 
broken a single shaft, or discovered a sign of frac- 
ture. If, therefore, after fourteen years they had 
been blessed by this immunity, he did not feel 
inclined to go about, as was proposed, with a 
microscope in his pocket looking for flaws in his 
ships’ shafting. The use of the microscope was, 
however, not new to him. Some years ago a ship 
which had passed the Board of Trade and Lloyd’s, 
and would have gone to sea, was examined by the 
manufacturers, and found to have a flaw init. He 
would ask Mr. Seaton what part of the shafting it 
was that the paper referred to. Mr. Seaton, in 
answer, said it was the tunnel shaft close to the 
coupling in a twin-screw vessel. Mr. Manuel, con- 
tinuing, said that in twin screw vessels different 
stresses were set up than in single-screw vessels, 
owing to the longer outboard length of the shaft. 
Since 1881 the number of steel shafts he had put in 
vessels was 110. He did not fear using steel, as 
one shaft had run nearly a million miles, and was 
still good. Cylinders and pistons might go, but 
the shafts he felt sure about. He quite agreed 
with what Mr. Seaton said about fatigue, but he 
did not agree with the paper as to cutting out the 
middle of the shaft, for his experience was that 
shafts break not from the middle but from the out- 
side. He had a method of testing steel by 
dropping on it a heavy weight several times con- 
secutively. Finally, he would point out that in 
microscopic investigations only a minute part of the 
metal was taken, and he did not think engineers 
would be justified in condemning the whole on the 
testimony of that minute part. 

Mr. Hall explained that by fatigue he meant the 
effect of continuously bending metal in one direction 
and then another. 

Mr. Archibald Denny congratulated Mr. Manuel 
on being able to make his shafts so strong. They 
were, indeed, stronger than many persons thought 
necessary, and often exceeded the requirements 
of Lloyd’s and the Board of Trade. He would 
compare microscopic examination and chemical 
examination to the functions of the physician 
and the surgeon. It had been said that the 

hysician was one who poured physic of which 
* knew little into bodies of which he knew 
nothing ; whilst surgery was an exact science. In 
regard to boring out the centre of the shaft, he 
would like to see hollow shafts adopted universally. 
When the hole was made in the middle they were 
able to make up to the full section, in order to give 
the required strength by adding to the diameter 
outside; not only this, but the boring out gave 





facilities for inspection. He thought that the test 
used by Mr. Manuel by means of successive blows 
was admirable. 

Mr. R. Matthews, of Manchester, said that the 
analysis of the shaft would almost lead one to 
suppose that it was made from the remains of steel 
castings, and had taken in all the dregs. The paper 
showed not only the nature of the materia's in the 
shaft, but the way in which it was manufactured. 
The tage way to make a shaft of that nature was 
by the hydraulic press, and not by the steam 
hammer. Unless proper attention were given to 
the forging under the hammer, and the operation 
was skilfully carried out, it was possible to produce 
very faulty examples, and it was known that a 
shaft could be forged under the hammer which 
would be quite hollow in the middle if not properly 
treated. It was the practiceof his firm(Messrs. Whit- 
worth and Co.) to anneal a forging for a shaft, then 
have it turned, and then annealed again. The way 
in which the collar was formed was also important. 
They did not make their shafts as big in diameter at 
the end as the collar had to be, and then turn them 
down, but upset the end so as to get the fibres of the 
metal running round from the shaft into the flange, 
and thus the full strength of the metal was obtained. 
With regard to what had been said about fatigue, 
he thought that a shaft, like a man, was created with 
a certain constitution and had a given capacity for 
work init. If it had a good start, it would last 
longer supposing it was made of good material. 
Users of shafts must be prepared to ‘‘ pay the 
piper ;” they could not expect to get long life out of 
poor material. Mr. Manuel’s success had been 
great, but then he used nothing but the best 
Swedish iron, and that accounted for it. 

Professor J. O. Arnold feared from some of Mr. 
Manuel’s remarks that the report he had made to 
Mr. Seaton, and which was quoted in the paper, 
was not as clearly expressed as it should have been. 
Mr. Manuel had imagined himself going about with 
a microscope in his pocket, but Professor Arnold 
would assure him that he would want something 
very different for the investigation which he (the 
Professor) had followed, than a pocket microscope, 
the reflector itself being of a very large size, and 
many processes had to be gone through in order to 
obtain the micro-sections illustrated in the paper. 
The preparation of steel for this investigation in 
regard to etching seemed to him very like the 
process undergone by a macadam road during heavy 
rain, when the dirt was washed off and various 
metallic substances composing the road stood up 
in little nodules. Mr. Milton had asked if the 
microscope would reveal whether steel had been 
annealed or not. Mr. Seaton had examinations 
made, not by him (the speaker), which showed this 
very beautifully. In the unannealed sample the 
casting was seen to consist of particles of steel and 
iron laid alongside each other; after annealing 
they were no longer side by side in the same 
manner, but the particles were interlocked. He 
had recently published in ENGINEERING sections of 
copper showing minute portions of impurity, which 
bore upon this matter. Mr. Milton here explained 
that he had not referred to pure copper, but to 
commercial copper which had had its zood qualities 
restored by annealing. Professor Arnold, resum- 
ing, said that reference was often made to molecules, 
but he doubted if many people grasped what was 
meant by a molecule and what its dimensions might 
be. Perhapsthe best idea was given by Lord Kelvin, 
who said that if a drop of water were magnified to 
the size of the earth, the molecules in it would be 
about the size of a boy’s marble. Bearing this in 
mind, he did not think that very much could be 
attributed to molecular changes, but that inter- 
crystallisation would account for the difference due 
to annealing. With regard to fatigue, he would be 
glad to know what was the exact meaning of the 
term. His idea was that it was the result of 
gradual loosening of crystals in the metal. Mr. 
Matthews had spoken of a homogeneous metal, but 
he himself did not think such a thing ‘could be 
said to exist. Certainly it did not exist in the form 
of steel shafts, all of which consisted, as the micro- 
scope showed, of particles of iron and steel along- 
side each other. The only steel that could be called 
homogeneous was that containing a percentage of 
carbon which he was sure Mr. Matthews would 
not advocate to be used for shaft purposes. 

Mr. Seaton, in replying to the discussion, said that 
it had been stated that the shaft he dealt with had 

assed the Board of Trade and Lloyd’s. The ana- 





ysis was undoubtedly bad, but he would point out 


that neither of the two bodies referred to fol- 
lowed the system by which the piece which goes 
into the ship was tested, but that which did 
not go into the ship. The part that was tested 
was prepared by the steelmaker for the purpose, 
He would propose to test parts of the shaft itself 
as used, and though necessarily the small parts 
tested would not go into the ship, they could be 
taken out of the part of the shaft which was used. 
Thus drillings for bore-holes could be utilised. 
Mr. Thornycroft had raised an important question, 
in the testing of gun-metal by the microscope, but 
his (the speaker’s) interest was not so much in the 
testing of gun-metal, but in the high strength 
bronzes, now so much used, by means of which 
it was possible to get very light and very strong 
parts for machinery. He had listened to Mr, 
Manuel's remarks with interest, and he thought 
that gentleman need not trouble himself to go 
about with a microscope in his pocket, as his shafts 
were always made big enough to relieve him from 
any anxiety ; indeed, if they were made of cast 
iron, they would probably have stood the work 
they had to do, especially as his engines did not 
run very fast. It had been objected by some 
persons that in reading this paper he would raise a 
scare amongst the users of steel. This, he thought, 
was not the tendency of his contribution ; in fact, 
he was of opinion that the steps he had taken would 
allay any feeling of alarm that might exist, for if a 
shaft so manifestly inferior in composition, as is 
shown by the analysis, did its work for so many 
years, how very trustworthy steel shafts such as 
we now use would be found. Mr. Matthews’ 
remarks about the press and the steam hammer 
reminded him very much of the fable of the fox 
which had lost its tail. Every one knew how the 
press had come to be used at Whitworth’s works. 
No one doubted that very perfect forgings were 
turned out by the big Manchester firm ; but some 
say that a steam hammer was best for the work. 
He would not enter into the question, which was 
a steelmaker’s question, as to whether hematite 
ore was good or not for making steel for forgings. 
It was a question upon which he was not informed, 
although he must confess he was surprised to hear 
that material condemned. He might tell Mr. 
Matthews that the firm which supplied the shaft 
referred to in his paper professed to use nothing 
but Swedish iron ; hither they did so or not was 
a matter upon which he could not express an 
opinion. 


MEASUREMENT OF WATER BY CHEMICAL MEANS. 


A paper by Mr. C. E. Stromeyer, on the ‘‘ Mea- 
surement of Feed and Circulating Water, &c., by 
Chemical Means,” was next read by the Secretary. 
Mr. Stromeyer said that inquiry among his chemi- 
cal friends elucidated the fact that there are many 
simple tests for chemical substances, which might 
be depended upon for estimating them to one- 
millionth part of the weight of water in which 
they might be dissolved. The nitrate of silver 
test for salt was one of these. It was there- 
fore decided by the author to try by this 
method a preliminary experiment on the feed 
water of a marine engine. A measured quan- 
tity of sea water was slowly injected into the 
condenser whilst the engine was at work, and sub- 
sequently a chemical analysis for salt was carried 
out, both on a sample of sea water and on a sample 
of this diluted feed. Supposing that the salinities 
stood in the ratio of 100 to 1, and supposing that 
the rate of injection of the sea water was half a 
gallon per minute ; then evidently 495 lb. of steam 
had been condensed during the same period in 
which the injected sea water had been diluted 
down to al per cent. solution; therefore 493 
gallons per minute would be the volume of con- 
densed steam. The author stated that the value 
of the method must depend upon the accuracy 
attainable, and to test this he had carried out an 
experiment on shore. Glasgow water was used ; 
this, as is well known, is one of the purest drink- 
ing waters, containing only between 1 and 2 grains 
of salt per gallon, but the nitrate of silver test is 
so accurate that it could be depended upon to de- 
termine the exact amount to within 1 per cent. 
Details of the test were next given by the author 
in a Table. This referred to the feed of land 
boilers. The amount of feed was measured also by 
meter, and the difference between the chemical 
test and the meter readings was about 5 per cent. 
The process had been applied to the measurement 





of circulating water, soda injections being used: 
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The author claimed that by this process the circu- 
lating water of a marine engine could be measured 
at sea, also that the accurate measurement of the 
volume of water in small streams could be made. 

The discussion on this paper was opened by Mr. 
Schonheyder, who said that the methods proposed by 
tha author would be useful for measuring water in 
large quantities. It was inferior to measurement 
by the drum weir, however, as the latter enabled 
the quantity of water passing to be seen at any 
time, whereas with Mr. Stromeyer’s system samples 
had to be taken and the quantities analysed. For 
ordinary feed water he did not think it would come 
into use, for it was not as good as a meter, for 
reasons stated, that analyses had to be made in 
order to get the information, and even then it was 
not very reliable. The author said that the chemical 
system he proposes gave a difference from the 
meter readings of 5 per cent. The advantage of 
being able to see the quantity of water passing at 
any time is to be obtained by the meter, so that 
the amount of feed water required in a vessel 
under various conditions of steaming could be 
ascertained at once ; thus, if the ship was going 
with the wind and tide, or against wind and tide, 
the effect could be determined. On board ship 
they had to have an apparatus which was not 
interfered with by the pitching and tossing of the 
vessel, and he found he could get with a meter an 
accuracy of feed indication within 1 per cent. 
of absolute truth. Meters could be read by ordi- 
nary engineers, whereas chemical analysis required 
special knowledge. Mr. Stromeyer said that on 
account of the air which is mixed with the feed 
water, when the pumps are worked by main engines, 
mechanical feed meters would not give accurate 
results under such conditions. The speaker had 
found, however, that the error was within 1 per cent. 
as stated. He provided a valve to let the air out 
continuously, and, as water when containing air 
would not pass through the meter, the mixture did 
not invalidate his conclusions. If, however, a large 
amount of air had constantly to be dealt with, he 
would provide a special apparatus for extracting it. 
Reference had been made to the difficulty of pump- 
ing hot water, but he had gone as high as 296 deg. 
Fahr. with success. 

Mr. Milton said he did not suppose that Mr. 
Stromeyer wished to fit the apparatus he had 
described to a marine engine, but at any rate he 
could claim to be the first to suggest a workable 
method of measuring the vast quantity of circulating 
water used at sea. Mr. Stromeyer had admitted an 
error of 5 per cent. ; this seemed large perhaps to 
some, but it was to be remembered that the experi- 
ments were made with Glasgow water, which was 
the purest supplied for municipal purposes, and he 
thought that a test that could be applied to water 
containing only one or two grains of salt per gallon 
must be acknowledged as very accurate. Of course, 
if there were no salt at all in the water no test could 
be made, but if the system could be used with this 
very pure water, very accurate results should be 
reached with the more usual kind of water which 
had to be dealt with. 

Mr. Thom, of Glasgow, said he had assisted at one 
of the trials referred to by the author. They were 
made to test ordinary boilers against water-tube 
boilers, and the information then obtained was 
extremely valuable. By the system the author 
suggested they were able to get records of the 
amount of circulating water used—a thing not to be 
attempted by any ordinary means. Meters would 
be too big, whilst the pipes and passages leading to 
them would take up a great deal of room. He was 
surprised to find how accurate this new process 
was, and he felt sure engineers would be thankful 
to the author for the years of study he had given 
this matter, and the ingenuity he had displayed in 
carrying out his experiments. 


SALVAGE APPLIANCES. 


A paper by Mr. J. G. Kinghorn was next read, 
in the author’s absence, by Captain Bell, of Liver- 
pool. The paper referred to the system of wreck 
raising by means of special camels, winches, &. 
In our last issue we gave a description, with illus- 
trations, of the apparatus proposed to be used. 
This is the same system as that described in the 
paper. We had some time previously seen the model 
apparatus which was displayed at the meeting, and 
had prepared our description from this, the illus- 
trations being from drawings supplied by those 
interested in the invention. Under these circum- 


Kinghorn’s paper, as it would be going over the 
same ground we have already traversed. At the 
conclusion of the reading of the paper, the models, 
which were on the table, were shown in action, 
and afforded a good deal of interest to a large 
number of members present. The meeting then 
adjourned until the evening. 


Water-TvuseE BoiLers. 


The evening of Thursday, the 26th ult., when 
the only evening sitting of the meeting was held, 
was devoted entirely to the water-tube boiler ques- 
tion, three papers being presented. The first was 
by Colonel Soliani, the Director of Naval Construc- 
tion to the Royal Italian Navy, and was entitled 
‘*Compound Marine Boilers.” The second paper 
was by Mr. J. Watt, and was entitled ‘‘ Water- 
Tube Boilers.” The last paper was by Professor 
W. H. Watkinson, of Glasgow, and was on ‘‘ Circu- 
lation in Water-Tube Boilers.” We print the 
whole of these three papers in our present issue. 
Professor Watkinson’s investigations into the 
subject-matter of his paper are already well known, 
a large number of engineers and others interested 
in the water-tube boiler question having made the 
journey to Glasgow in order to visit his laboratory 
and witness the experiments he has conducted. The 
thanks of the engineering world are certainly due to 
the Professor for the liberal manner in which he has 
devoted histime, notonly to devising the experiments 
and carrying them out in the first instance, but in 
going over them again and again for the benefit of 
engineers interested in the subject. The experi- 
menting apparatus, consisting of glass models of 
boilers of various forms, or of such parts of 
them as were necessary to his demonstration, 
had been brought from Glasgow, and were placed 
in the theatre of the Institution, in order that the 
action of water and steam in the boiler might be 
clearly shown to the audience. In the interval 
between the morning and evening sittings, the 
apparatus was kept at work in order that those who 
were more especially interested in the matter, might 
be able to get a closer view than they would be 
likely to have in the evening, when the theatre 
would probably be crowded ; an expectation which 
events proved to be correct. It is to be regretted 
that ro sa the apparatus was successfully worked 
during the afternoon, in the evening some of the 
tubes broke, thus upsetting the programme which 
the Professor had laid down for himself. For this 
reason the demonstration with the Thornycroft 
boiler and Belleville boiler was incomplete, whilst 
the model representing the Yarrow boiler was not 
injured. It was suggested that the fracture of the 
glass tubes was due to overheating, and then sudden 
cooling. Whether this was the cage, and if so, 
how and why it was caused, is a point which is 
perhaps worthy of consideration and further in- 
vestigation. 

On the discussion being taken, Mr. A. J. Durston, 
the Engineer-in-Chief of the Royal Navy, was the 
first speaker. He said that all engineers would 
heartily appreciate the spirit which had animated 
Colonel Soliani in coming over and expressing his 
views in such an able and clear manner as he had 
done on this interesting question, and putting 
before the Institution for discussion, the issues he 
had mentioned. One might feel confident he would 
receive the heartiest commendation of the meeting. 
Members would also feel gratified to see so many 
able representatives of marine science from abroad, 
whose experience in the practical application of 
water-tube boilers has been the greatest, and whose 
opinions would be of the utmost value to the meet- 
ing and to the country generally. To Professor 
Watkinson, the able author of the paper on circula- 
tion, great thanks were due. Members would also 
appreciate the paper of one of the early workers on 
water-tube boilers in this country. Referring to 
the latter paper, Mr. Durston said it appeared very 
probable that by arranging the tubes as Mr. Watt 
proposed in water-tube boilers, viz., with the larger 
tubes closest to the fire, a more efficient working of 
the boiler would be secured, and although if, in so 
doing, the amount of heating surface in a given 
total space for tubes would thus be reduced, this 
loss would be compensated for by the in- 
creased efficiency. With regard to Mr. Watt’s 
remark as to inconvenience in working Belleville 
boilers when they are placed with the axes of the 
generating tubes athwartships, and when in a sea- 
way, he would say that in the Powerful and the 
Terrible only one-third—the forward third—of the 





stances it will be unneeessary for us to print Mr; 


boilers are so plased, the remaining boilers in 


these ships, and the whole in all other ships of the 
Navy, being placed with the axes of the generating 
tubes in the fore-and-aft line. That is, about 264 
boilers out of 296 are so placed. There are reasons 
in favour of the athwartship distribution of tubes, 
and this is the plan invariably adopted up to the 
present in the considerable number of vessels built 
on the Continent with these boilers. On the whole, 
however, the opinion of Mr. Durston and his col- 
leagues was in favour of the fore-and-aft distribu- 
tion, as shown by their action. That the fears of 
the author are groundless even when the tubes 
are placed athwartships, was, the speaker said, 
shown by the fact that all the vessels in the Mes- 
sageries Maritimes Company are so arranged, and 
these vessels make regular passages between 
France and New Caledonia in all kinds of 
weather. On this subject practical experience 
was worth much. It was known that these 
large ships make their ocean voyages regularly 
and without any of the difficulties referred to by 
the author. Inquiries made on board the Ville de 
la Ciotat, which vessel had arrived at Marseilles 
from New Caledonia during the previous month, 
had elicited the information that during the three 
months’ voyage there was not the slightest leak 
in any part of her boilers, and no repair was neces- 
sary to a single element. As regards the Sharp- 
shooter, with Belleville boilers, the Admiralty had 
over two years of experience on actual service with 
this vessel, during which time many long trials had 
been made ; no repairs whatever had been necessary 
to the boiler tubes. Another of the Messageries 
Maritimes boats had completed over 300,000 sea 
miles of regular steaming, with no material defects, 
and on return to France, after the completion of 
this distance, the chief engineer reported that he 
could, if necessary, have left again for Australia on 
the following day. Turning to Professor Watkinson’s 
paper, Mr. Durston said that this and the models 
the author had been so good as to bring, showed 
very clearly the action of the circulation of water 
in the various types. Engineers were indebted 
to Mr. Yarrow’s recent experiments with glass 
tubes, &c., for one fact, which the speaker thought 
they generally were not up to that time con- 
versant with, viz, that by adding heat to a down- 
comer tube within certain limits the circulation 
was not impeded, but actually increased. Pro- 
fessor Watkinson has added materially to that in- 
formation by showing the limits within which this 
adding of heat to a downcomer tube must be kept. 
The Professor had stated in his paper, and the 
models confirmed the statement, that when an 
external downcomer is used an improvement is 
observable in the general circulation. This agreed 
with Admiralty experience up to date with torpedo- 
boats and destroyers. 

As regards the Belleville boiler, the remark was 
made in Professor Watkinson’s paper that in start- 
ing it is necessary to have water in all the tubes in 
order to prevent overheating of the upper tubes. 
Mr. Durston presumed that this remark referred 
to the glass model only, for it was certainly not 
necessary in the actual boiler. With reference to 
the remarks that when raising steam in this boiler 
a water-hammer action is experienced, it was 
found by practice both in the Navy and elsewhere 
that no importance need be attached to this matter. 
Professor Watkinson had referred to the effect that 
the temperature of the metal of the boiler tubes 
would have in being a few degrees above that of the 
water. The author also assumed a difference of 
100 deg. Fahr. as an extreme case. The speaker 
considered he was mistaken as to the amounts of 
such difference met with in practice ; and he would 
give two examples. The first was a carefully con- 
ducted experiment made on the tank boilers of the 
Vulcan, where a gauge rod was inserted to measure 
the difference between the expansion of a boiler 
tube and that of a rod near it of the same tempera- 
ture as the boiler water. This difference gave the 
excess temperature of the tube beyond that of the 
water. It was found that when working with an 
air pressure of ,'; in. of water, ona natural draught 
trial the tubes at the middle of the nest were a mean 
of 180 deg. Fahr. hotter than the water in the 
boiler. Again, a recent Me agent was made to 
ascertain the same thing in the bottom tube of one 
element of a Belleville boiler. It was found that 
when burning coal at various rates, the increase 
of temperature varied from 60 deg. Fahr. at 
very slow rates of combustion to 210 deg. Fahr. 
at the highest rate. This was with a clean boiler, 





and it would be understood that when boiler tubes 









nent enc ener 





Seetesetadiasieeemema arena ce 
—_ =: 7 ere sane eectisines 


—— 


ee 


SNE Ran ty 





































434 


ENGINEERING. 


[APRIL 3, 1896. 








get a little dirty these temperatures are liable to be 
increased. Referring to small tube boilers, with 
tubes between treble plates, it was known that 
tubes with little or no original curvature do bend 
under service conditions, and are often found to be 
considerably distorted. 

Respecting the question of bent versus straight 
tubes, Mr. Durston said an important consideration 
was also that, no matter what precautions might 
ba taken, there would be occasional shortness of 
water in such boilers, and under such circumstances 
the resulting damage to a boiler with bent tubes 
would be much less than with boilers with straight 
tubes. 

Turning to Colonel Soliani’s paper, Mr. Durston 
took exception to the modest statement personal to 
the author, wherein he describes himself as a dilet- 
tante in marine engineering. He believed Colonel 
Soliani occupied the position of Engineer-in-Chief 
of the Italian Navy for some years previous to suc- 
ceeding to his present position of Director of Naval 
Construction, and many eminent engineers in this 
and other countries were well acquainted with hishigh 
attainments as a marine engineer. Colonel Soliani 
had proposed a type of compound marine boiler for 
certain reasons which he said would be of advantage 
to the mercantile marine as well as for naval pur- 
poses. Of the advantages to the mercantile marine, 
Mr. Durston would not advance any opinions, but 
concerning the purposes of the Navy, he submitted 
that whatever advantages this boiler contained, it 
certainly retained the disadvantages of large dia- 
meter and corresponding thickness of shell-plates, 
together with large water spaces and volume of 
water contained. No mention was made in the 
paper of the steam pressures it was proposed to 
work this boiler at, but from the engraving in the 
paper, the boiler did not appear to be suitable for 
pressures much in excess of 200 lb. per square inch. 
The arrangement of water tubes, too, did not seem 
to lend itself to convenient access to the ends of 
the ordinary smoke or fire tubes. 


The reason given for the proposed design was 


that the vitality of cylindrical boilers may be in- 
creased, and the struggle prolonged even for Navy 
purposes. This did not appear to the speaker con- 
sistent with the view that progress in the direction 
of the use of higher pressures was desirable. It 
had been stated in public official papers that the 
Admiralty were using water-tube boilers of the 
small tube type for vessels of the torpedo fleet, and 
for special ships, such as the third-class cruisers of 
the Pelorus type, and that for battleships and for 
first and for second class cruisers water-tube boilers 
of the large tube type were being adopted. There 
was another class of small vessel used for what 
might be called river or police purposes, such as 
sloops, and in these Mr. Durston considered it was 
desirable also to use the large tube type of water- 
tube boiler. One of the reasons for this distribution 
of water-tube boilers was that the large tube secured 
a fair amount of thickness to take up the wear and 
tear of use and work, and a size of tube admitting 
of easy examination and correct ascertaining of the 
condition of each tube. It was considered desirable 
to say of such boilers that with the replacement of 
an occasional tube, they should last three commis- 
sions of three years each at least ; whereas with 
the thinner tubes of the small tube type of water- 
tube boiler it could not, according to present ex- 
perience and knowledge, be guaranteed that more 
than from three to five years of life would be 
secured, 

In conclusion, Mr. Durston said that his remarks 
had necessarily been confined to that part of Colonel 
Soliani’s paper which related to Navy boilers ; with 
his other conclusions as regards Navy practice the 
speaker was glad to concur. 

Mr. Yarrow, who followed Mr. Durston, said he 
was sure the Institution was under a very great 
obligation to the three authors for the papers, and 
particularly to Professor Watkinson for showing his 
interesting experiments. He would draw attention 
to that part of Mr. Watt’s paper in which refer- 
ence was made to the evaporative efficiency of the 
various rows of tubes. It would be seen that the 
two rows nearest the fire actually evaporated 84 per 
cent. of the total, the seventh row giving only one- 
half per cent. That there existed such large varia- 
tions in the evaporative efficiency of the tubes, 
dependent upon their situation, was well known to 
those who had made this subject a matter of experi- 
ment. The speaker would submit, however, that 


the rapid reduction in the evaporative efficiency 
in heating surface, as such surface became more 
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and more remote from the furnace, was occasionally 
not sufficiently realised in actual practice. In the 
course of his firm’s experience they had been fre- 
quently asked to submit designs of boilers, both of 
the water-tube and tubular types, and it often 
happened that a demand was made that there 
should be more heating surface, even if it could 
only be obtained at the sacrifice of efficiency in 
circulation, or a reduction of combustion chamber 
capacity. He would point out that the figures 
given by Mr. Watt were instructive, as showing 
the little gain secured by an addition to the heating 
surface remote from the fire. Frequently, perhaps 
generally, when extra tube surface is insisted 
upon, the gain by this additional heating surface is 
obtained at a very much larger sacrifice, due to the 
loss owing to reduced circulation or to the less per- 
fect combustion. Mr. Yarrow was informed that 
Continental engineers have realised the general 
principle to which he referred. In the Du Temple 
boiler he believed those portions of the tubes 
which were nearest the fire were actually reduced 
in diameter, so as to secure better combustion, 
although it was obtained at the sacrifice of heating 
surface. From the results of experiments he 
believed that the capacity of the combustion 
chamber, and the means for the proper inter- 
mingling of the gases, so as to secure the most per- 
fect combustion, should be considered as a matter of 
the first importance, even often before the extent 
of the heating surface, more particularly if that 
surface is in close proximity to the fire, thereby 





cooling the gases, putting out the flame, and 
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diminishing the actual heat generated. Professor 
Watkinson’s experiments, the speaker said, were of 
the deepest interest, and extended over a larger 
range of types of boilers than he believed had been 
attempted before. They afforded a ready com- 
parison of the rapidity of circulation in different 
types of boiler ; but, Mr. Yarrow pointed out, it 
must be borne in mind that the experiments just 
put before the meeting were all carried out under 
atmospheric pressure. Allowance would have to be 
made for the altered conditions under which boilers 
work in practice. He believed that whatever the 
circulation might be under atmospheric pressure, 
it would generally be more rapid and more per- 
manent under high pressure. 

Professor Watkinson in his paper had referred to 
the slightly increased circulation when tubes enter- 
ing at the bottom of the steam drum were carried 
above the water level. Mr. Yarrow had tried ex- 
periments in this direction, and admitted that such 
was the case when the tubes were carried up in the 
direct manner described ; but he would point out 
that by carrying the tubes up into the steam drum, 
the difficulty of gaining access to the interior of the 
drum, and of cleaning both it and the interior of 
the tubes, was greatly increased. He would further 
point out that water was much more apt to pass into 
the steam pipe through being driven upwards with 
the steam. e differed from Professor Watkinson’s 
conclusion that a smaller steam drum can be used 
when the tubes deliver at the water level ; in fact, 
he thought that the steam drum must then be greatly 
increased in size and must be provided with a series 
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of baffles. He concluded from what Professor 
Watkinson had said that he found increased circula- 
tion to be caused by the heating of the tubes in 
which the down currents exist. This was a fact the 
speaker had for some time maintained. He was 
also pleased to hear the author give it as his 
opinion that drowned tubes were, for practical 
purposes, all at the same temperature. Those next 
the fire were undoubtedly subjected to greater heat 
than the others, but any increase of length due 
to this increase of heat might be disregarded. 
Straight tubes in water-tube boilers had been for 
many years successfully used in boilers of the type 
adopted by his firm. The lowest estimate of the 
number of tubes of this kind now in such boilers 
he put down at 200,000. As far as he was aware, 
no injurious result had followed their adoption. 
Coupling this fact with the views expressed by 
Professor Watkinson, Mr. Yarrow thought he 
might confidently say that no one need fear using 
straight tubes in water-tube boilers, provided, of 
course, efficient circulation were insured. He held 
that by these tubes the advantages are secured of 
facility in cleaning and examining the interior of 
thé tubes, simplicity and cheapness of construc- 
tion, and convenience as regards spare gear. In 
addition to this was the fact that any substance 
getting into a straight tube would fall through it, 
while in the case of a tube which is curved it might 
result in the tube becoming blocked. His firm 
still continued to galvanise tubes internally, be- 
lieving that by so doing the durability was 
increased. In a straight tube this process may be 
carried out with impunity, because if any of the 
interior zine scales off it will fall through with a 
straight tube, but it might not do so in the case of 
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one that is curved. Mr. Yarrow was aware an 
objection existed to the generation of hydrogen 
when tubes were galvanised internally, but this 
was only experienced when the boiler is new, 
and by ordinary precautions can be guarded 
against. 

Mr. Yarrow next proceeded to refer to certain 
new features in boiler practice which had been 
lately introduced at his works. As these would, 
he thought, not be deemed strictly within the scope 
of the papers read, he abstained from describing 
them at the moment, but expressed his readiness 
to do so after the meeting. He also referred to 
the system followed at his works of expanding 
tubes by steam, by which, he said, a large saving 
both in time and cost was secured. He stated that 
he would be pleased to welcome members of the 
Institution, and especially any foreign visitors, at 
his works, with a view to explaining any points, 
such as tube expanding, that might specially in- 
terest them. We propose dealing with some of 
these features in Mr. Yarrow’s practice at thie close 
of our report of the meeting. 

Mons. Normand, of Havre, was the next speaker ; 
he referred to the effects of using large and small 
tubes in a water-tube boiler, and pointed out that 
Professor Watkinson’s experiments showed the 
great difference that resulted. No doubt many of 
the members were acquainted with the principle of 
the steam loop ; this applied to small tube boilers, 
and not to those of large size, so that diameter 
really changed the results. Reference had been 
made to the fact that he used less diameter in the 
lower part of the tubes ; the object was at allow 
the flame to penetrate among the tubes at that part. 
He had, however, abandoned the practice, as he 
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considered it dangerous, for anything coming down 
the tube would be Jikely to be stopped at the part 
where it was contracted. As tothe difference be- 
tween the temperature of the water in the boiler 
and the metal, he concurred with Mr. Durston, that 
it would be very great. The best proof, perhaps, 
was that pure copper tubes gave out, and he con- 
sidered the only proper material to use for tuber 
in water-tube boilers was low carbon steel. 

Mr. J. I. Thornycroft said he was very much 
interested in these researches, and the Institu- 
tion was indebted to the authors of the papers for 
the interesting experiments which had been made. 
In regard to Mr. Watt’s experiments, the speaker 
could only say that his models proved too much. 
Taking a line from the trials of Professor Kennedy, 
this boiler gave an efficiency greater than unity, 
which was more than they could be expected to be- 
lieve. He very much regretted that the breakage 
of tubes had marred the full value of Professor 
Watkinson’s experiments, and he was more sorry 
for this, as it was his own boiler that had suffered. 
He had, however, previously had the advantage of 
seeing Professor Watkinson’s experiments made in 
his own laboratory. Speaking next of the experi- 
ments on the heating of the metal of tubes, which 
had been mentioned by Mr. Durston in his remarks, 
these showed an amount of expansion in the tubes 
which he (the speaker) should not have ex- 
pected. These experiments, however, proved the 
difficulties that were encountered with straight 
tubes. Professor Watkinson had shown that 
it was most important in a water-tube boiler to 
discharge from the steam generating pipes above 
the water level in order to give an orderly circu- 
lation. The alternating motion of the drowned 
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tubes gave a confused circulation, and would lead 
to disaster. 

Mr. Leslie Robinson pointed out the necessity of 
engineers being more precise in calculating heating 
surfaces. It was necessary to determine on what 
basis estimations should be made, and what should 
be the values given to areas of heating surface in 
different parts of the boiler. 

Mr. Thom, of Glasgow, said he had tried a 
number of experiments with water-tube boilers. In 
one case he had a launch fitted with a certain type 
of water-tube boiler, and found that the boat would 
run as well when the circulating device was re- 
moved as when it was present, supposing the 
evaporation not to be too rapid. He agreed that 
large pipes were better for downcomers, and smaller 
ones for upcasts. Attention had been confined to 
the flow of water and steam in boilers during the 
discussion, but by changing the flow of gases an 
added efficiency of 30 per cent. could be obtained. 

Mr. Blechynden said that the most important 
thing he had learned that evening was that experi- 
ments might teach too much; in other words, it 
would not do to draw general conclusions from par- 
ticular experiments. Referring to the paper by 
Mr. Watt, he showed that by tilting the boiler, the 
flow of gases would not pass the whole area of the 
tubes, but would proceed to the uptake or chimney 
in vertical lines, thus leaving a corner of the boiler 
comparatively unaffected. That would be the case 
when the flow of gases was limited, as doubtless 
occurred in the experiments. With regard to the 
varying efliciencies of the inner and outer rows of 
tubes, that would depend upon the nature of the 
gases from the furnace, and to the manner of com- 
bustion. Circulation was a question of the amount 
of water in the tubes, as was shown by Thornycroft 
some years ago. There was a popular fallacy that 
copper was much more effective as heating surface 
than iron or steel ; when copper was clean, it was 
not so good a conductor as iron, but if dulled by 
smoke, the efliciency of the two metals as con- 
ductors wes the same ; any one could prove that by 
means of two new kettles. 

Professor Lambert was the next speaker. He 
said that Professor Watkinson had stated that with 
agiven rate of evaporation from a given amount 
of heating surface, the greatest velocity of circula- 
tion would be obtained when all the heat was sup- 
plied to the upcomers, but if additional heat were 
applied to the downcomers, the velocity of circula- 
tion would be increased, so long as the amount of 
heat supplied to the downcomers is suflicient to 
generate steam with sufficient rapidity to nearly 
exclude continuous water at some part of the down- 
comers. By this statement a limit was fixed, a fact 
to which Mr. Durston had referred; but the 
speaker would point out that the limit was not 
attained in actual practice. Mr. Yarrow had made a 
very remarkable experiment in regard to this matter. 
He had taken a [J-tube, the top ends of which led 
into a closed drum ; he had applied three Bunsen 
burners to one leg A of the inverted syphon, and in 
that way had set up an upward circulation in A ; he 
had then applied five large burners to the opposite 
leg B, and the circulation had continued in the same 
direction, but at an accelerated rate. Finally, the 
three Bunsen burners had been removed from A, 
the five burners still supplying heat to B, and 
the circulation had still continued in the same 
direction, showing that with heat applied only to a 
downcast leg circulation could be maintained. This 
experiment was carried on with steam at 130 lb. 
pressure ; the result was startling, but it proved 
what Professor Watkinson advanced. The same 
author had referred to a case in which suflicient 
steam was generated to exclude water in adown-tube, 
The speaker had never seen any bubbles formed in 
a down-tube. Those who had had the advantage 
of watching Mr. Yarrow’s ex»eriments would know 
that circulation was always more steady when work- 
ing at higher pressure, as compared to the water in 
the boiler being subject only to atmospheric 
pressure, and change in the direction of circulation 
hardly ever occurred under high pressure. In the 
early part of his paper Professor Watkinson had 
given the causes of circulation. First came the 
difference in density of water, due to difference in 
temperature. When fires were first lighted, the 
circulation was very sluggish. Next they had the 
case of isolated bubbles, the continuity in the water 
column not being broken; the circulation, the 
author said, was then mainly local, and was set up 
by the entraining action of the bubbles of steam 
rising through the water. 








Thirdly, there was the! 


case of generation of steam being so rapid that a 
part of the steam generating pipe was filled with 
steam or water, and then circulation was due to 
the difference in density between this steam or 
foam, and the continuous water in the downcomers. 
In regard to the first and third causes enumerated, 
he agreed with Professor Watkinson’s conclusions, 
but he questioned the accuracy of the intermediate 
case, as set forth in the paper. He was not quite 
sure what was the exact meaning of “ entraining,” 
but he concluded it meant frictional drag. He did 
not look on that as the right explanation of the 
phenomenon. He was of opinion that the force of 
circulation was in all cases due to the difference in 
weight of the up and down comers, and not to 
entraining action. The bubbles rose from internal 
action, and they had therefore equal and opposite 
forces, which could not cause movement of the 
water column as a whole. He (the speaker) pre- 
ferred to put down the action of circulation to the 
difference between the weights of the two columns. 
Professor Watkinson had illustrated his case by 
supposing a string of beads strung on a wire and 
then raised. In that case, however, he introduced 
an outside force, and therefore the beads were not 
comparable to the bubbles of water. 

Mr. C. Humphrey Wingfield said that Professor 
Watkinson appeared to consider that a loss of head 
was caused by the presence of bubbles in those 
parts of a boiler tube filled with foam, but not by 
bubbles which were sufficiently separated to allow 
the column of water to be continuous. He thought 
no such distinction should be drawn, and to illus- 
trate his views proceeded to make a eketch on the 
blackboard, which we reproduce in Fig. 1. It 
represents a tall vessel of water supported on a 
balance. A cork, placed below the surface of the 
water, was held there by a wire fitting loosely in a 
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hole made for the purpose. A definite pressure, 
represented by a weight «, was required to prevent 
the cork rising, and the whole was counterbalanced 
by a weight w. This weight would be the same 
whether the wire was held by the fingers or pressed 
down by a. On suddenly removing the wire the 
cork was. free to rise, thus representing a free 
bubble. The previous condition of equilibrium 
was disturbed, the water appearing lighter than 
before ; and when the cork had attained a uniform 
speed it would be found that the weight a, if 
placed on the same scale-pan as the vessel of 
water, would just restore the balance. When 
the cork bubble was held down, the pressure on 
the bottom of the vessel was that due to the height 
of the continuous water. As soon as it was set 
free, the pressure on the bottom was less, although 
the continuous head was unchanged. This, the 
speaker held, showed that every single bubble in a 
given tube contributed its share in lessening the 
effective head in that tube. Those in downcomers, 
if present, tended, therefore, to reduce the circula- 
tion, while those in the rising current tended to 
increase its velocity by reducing its weight, and not 
by “‘entraining” action. Professor Lambert had 
referred to the circulation in a U-tube, like that 
shown in Fig. 2, which the speaker sketched on the 








blackboard. Mr. Yarrow’s very pretty experiments 
had, Mr. Wingfield said, proved that within cer- 
tain limits the circulation might be maintained in 
the direction as shown by the arrows in the sketch 
without downcomers. There would in this case be 
more bubbles at x than in other parts of the tube, 
and if evaporation were pushed till the tube was on 
the point of being overheated, the proportion of 
bubbles to solid water at this point would be a 
maximum. Steam would then issue from one leg 
at the maximum rate consistent with safety. To 
further illustrate his views, Mr. Wingfield made 
another sketch on the blackboard, which we repro- 
duce in Fig. 3. It represented a boiler consisting 
of two steam-generating tubes («, 1) of the same 
diameter and length as the two legs in Fig. 2, but 
in this case a downcomer was provided. When 
heat was applied to the steam-generating tubes till 
the same bubble density as before was obtained at 
x, the tubes would in their turn be on the point of 
giving way by overheating. Hach of the two tubes 
would then eject the same quantity of steam as the 
one leg of the boiler in Fig. 2, although the heat- 
ing surface was precisely the same. Hence, when 
a downtake was fitted to a given boiler, at least 
twice as much steam could be safely generated as 
would be the case with the same boiler without 
downcomers. In conclusion, the speaker said that 
with a given rate of steam production the liability 
to become overheated was at least twice as great 
without special downcomers as it was when they 
were provided. 

Professor Watkinson, in commenting on the other 
two papers, said in regard to Colonel Soliani’s pro- 
posals that he always looked on the great weakness 
of the water-tube boiler being attributable to the 
fact that the tubes could not be plugged without 
letting down steam and emptying the boiler. Its 
redeeming feature, however, was that the quantity 
of water contained in it was small. .Colonel 
Soliani’s boiler contained a great deal of water, and 
it was not possible to plug the tubes. Mr. Watt 
had said that in a water-tube boiler the outer rows 
of tubes were of little use. This was a common 
mistake. Except in regard to the radiant heat, the 
= velocity of the issuing gases gave an equality of 
value. 

Colonel Soliani, in replying to the discussion, eaid 
there was still something lacking in water-tube 
boilers, and he thought that the compound boiler 
gave advantages which would pave the way for the 
more considerable introduction of the water-tube 
boiler. He did not wish to be misunderstood in 
this matter; he was an advocate of water-tube 
boilers, and they were an accomplished success in 
small fast vessels. For craft of this type he would 
use, therefore, a pure water-tube boiler, but for 
larger vessels he preferred the compound boiler. 
The latter had an advantage of being able to get 
large power with few boilers. Comparing, for 
instance, the Powerful and Campania, which had 
machinery of about equal power, they found 48 
Belleville boilers. were necessary to do the work 
that was obtained from 12 return-tube boilers. In 
conclusion, he wished to express very fully his 
grateful thanks for the kind welcome he had 
received from the members of the Institution. It 
was a great pleasure to him to come to the meeting, 
and he was sure it would be a great pleasure to his 
colleagues at home to learn how heartily he had 
been welcomed. 

Mr. Watt, in replying to the discussion, said that 
the experiments he had described were conducted 
with the same fairness throughout. In regard to 
what Mr. Blechynden had remarked about the 
gases not affecting certain parts of the heating 
surface when the boiler was tilted, he would say 
that this had occurred to him, and in order to 
obviate the defect he had placed the funnel in 
various parts of the uptake. The results he had 
quoted were not at all surprising to him, as he 
recognised that it was not possible to get the same 
duty out of a given area of heating surface with 
vertical pipes as with horizontal pipes. His experi- 
ments proved this. 

Professor Watkinson, in replying to the dis- 
cussion, referred to Mr. Durston’s statement as to 
the great difference in the temperature of tubes 
which had been shown by experiment. The 
speaker would point out that in that case there 
was possibly very bad circulation. The proper 
way, however, to test the conductivity of metal 
was by means of along rod taking the amount of 
heat passed through it. Mr. Durston, in expla- 
nation, said that the temperature had been taken 
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in the case alluded to, by measuring the expansion 
of the tube, and calculating the heat that would be 
required to produce such expansion. The hour for 
adjournment having been considerably passed, 
Professor Watkinson said he would reserve his 
reply to other criticisms for publication in the 
Transactions. 

A vote of thanks having been passed by the 
President to the authors of the papers, the meeting 
adjourned. In spite, however, of the late hour, a 
large number of members stopped to listen to Mr. 
Yarrow’s explanations of certain points in connec- 
tion with his boiler and the practice of his firm. 
As already stated, we shall refer to this later. An- 
other section of the meeting devoted its attention 
to Professor Watkinson’s models, and it was some 
time before the room was cleared. 

(To be continued.) 





THREE-TON HYDRAULIC TIMBER 
CRANE 


WE illustrate on pages 434 and 435 an hydraulic crane 
constructed by Messrs. W. Hindson and Co., Gateshead- 
on-Tyne, for lifting logs from the river at the timber 
yard of Messrs, Thompson, Pattrick, and Woodwark, 
King’s Lynn. Hydraulic power was adopted at this 
yard, as it was considered inadvisable to use steam in 
the neighbourhood of so much combustible material. 
The general design of the crane will be easily under- 
stood from Fig. 1, whilst Figs. 2 and 3 show the 
arrangement of the hydraulic cylinders. The jib has 
an overhang of 28 ft., and the lift is 40 ft. As will be 
seen from Figs. 2 and 3, the crane is entirely self-con- 
tained. It is mounted on a steel pedestal, and has two 
lifting rams, one working inside the other, the larger 
only being used in the case of heavy loads, of which 
the maximum is 3 tons. With the inner ram only in 
use 25 cwt. can be lifted. The change from the low to 
the high power can be effected instantaneously by the 
attendant. The rams for revolving the crane travel 
vertically, and are bolted to the outside of the crane 
pillar, with which they revolve. The ‘ turning drum,” 
on the other hand, is fixed, and forms the socket for 
the foot of the crane pillar. The water supply for 
working the crane is obtained from the mains of the 
King’s Lynn Dock and Railway Company, and is 
passed through a high-pressure meter fixed near the 
base of the crane. The craneman’s cabin is, it will be 
seen, fixed co as to give him a good view of the load in 
all positions, and in this cabin are grouped all the 
handles requisite for working the machine. 





CIRCULATION IN WATER-TUBE BOILERS.* 
By Professor W. H. WATKINSON, 

THE main object of this paper is to draw attention toa 
series of models, which will be shown inaction at the meet- 
ing, and which I have had constructed in order to show 
the nature of the circulation in the various types of water- 
tube boilers. The tubes in these models are of glass, 
ranging in internal diameter from 3 in. to 14 in., and the 
drums are provided with glass ends, so that the whole of 
the action in the boilers can be observed. ' 

As there has been a great deal of discussion, and as in- 
accurate views are still prevalent regarding the causes of 
circulation in water-tube boilers, i will be well, before 
describing the action in the various mode's, to summarise 
the author’s conclusions regarding this matter. 


Causes OF CIRCULATION. 


‘* The causes of circulation in water- tube boilers : 

“1, The difference in density of the water due to differ- 
ence in temperature when the fires are firatlighted. This 
circulation is very sluggish. 

‘*2. When the water is all at approximately the same 

temperature, and steam is being generated, but not with 
sufficient rapidity to cause a break in the continuity of 
the water, a much more vigorous, but mainly local, circu- 
lation is set = by the entraining action of the bubbles of 
steam rising through the water. ’ 
_ *3, When steam is generated with such rapidity, that 
in some part of the circuit there is steam or foam only 
present, a very rapid circulation takes place, due to the 
difference in density between this steam or foam and the 
continuous water in the downcomers, internal or ex- 
ternal.” + 

These conditions are illustrated by the annexed dia- 
grams, In Fig. 1 steam is not being generated Tr 
enough to completely fill any portion of the tube A wit 
either steam or foam, and the continuity of the water in 
A being unbroken, the only cause of circulation, assuming 
the water to be all at the same temperature, is the en- 
training action of the bubbles rising through the water. 
By many the circulation, in this case, is said {o be due to 
the difference between the density of the column of water 
in B, and the average density of the steam and water in 
A. That this is not so is shown by the experiment illus- 
trated in Fig. 2, in which air is sent into the inner tube 
from a horizontal nozzle at C. en the top of the inner 
tube is above the water level, the rise of level in the inner 
tube is very small, and when the conditions are as shown, 








* Papor read before the Institution of Naval Architects. 
From a paper by the author, Institute of Engineers 
and Shipbuilders in Scotland, January, 1895, 





the circulation is comparatively sluggish. If the nozzle 
C, however, be turned upwards a much better circulation 
is induced, but the action in this case is not analogous to 
that in a boiler. 

Another way of regarding the matter is indicated in 
Fig. 3, where a series of beads are shown attached to a fine 
wire. When the beads are moved either upwards or 
downwards, a circulation is set up, due to their entrain- 
ing action, exactly as in Fig. 1. 

























































































The circulation, therefore, under the conditions shown 
in Fig. 1 is due solely to entraining action, and not to 
difference in density of the substance in the two legs. Ib 
is due really to the difference in density between the 
steam and water in the same leg, which sets up a relative 
flow of the two, and the entraining action of the rising 
bubbles causes the circulation round the circuit, as well 
as the local currents which are at the same time induced. 

In Fig. 4 steam is being generated more rapidly, and 
portions of the tube are filled with steam to the complete 
exclusion of water from these portions. In this case a 
rapid circulation takes place on account of the average den- 
sity of the substance in A being less than thatin B. This 
kind of circulation is by far the most thorough, as none 
of it is merely local. When working at atmospheric pres- 
sure, at rates exceeding about 2 lb. of steam per square 
foot of heating surface ag hour. and with tubes 1} in. in 
diameter, the bubbles do not fill up the whole diameter 
of the tube, as shown in Fig. 4, but the upper part of the 
tube becomes filled with foam to the complete exclusion of 
continuous water, as shown in Figs, 9, 10, and 12, page 438. 

The circulation in this case is, of course, due to the 
difference in density between the foam in tube A, and the 
corresponding column of water in tube B, Fig. 12. 

The circulation in this case is also vigorous, but as a 
considerable amount of water falls down from the foam, 
ib is more local, and not as thorough as in the last case. 


Description oF Mopets.—MopeEt or BELLEVILLE 
Borrer, Fic. 6, Pace 438, 


This consists of two elements, each containing 12 tubes 
of }4in. internal diameter joined in teries. The distance 
between the centres of the end boxes is 2 ft, 3 in., and the 
inclination of the tubes is 4 per cent., as in actual boilers 
of this type. The action of the automatic non-return 
valve at A is very clearly shown. Thenormal level of the 
water is about that of the middle tube, but in starting, in 
order to prevent overheating of the upper tubes, it is neces- 
sary to have water in all the tubes. 

‘The action in the Belleville boiler is so different from 
that in any other boiler, that it may be well to explain it 
somewhat fully. As is well known, this boiler consists of 
a number of elements connected in parallel between the. 
feed distributing box (as I prefer to call it) and the steam 
drum. The total length of tubein each element is roughly 
150 ft., and, as the inclination is only 4 per cent., the upper 
end of this 150 ft. of tubing is only 6 ft. above that of the 
lower end, and the discharge into the drum takes place at 
about 14 ft. above this. 

If each element consisted of one straight tube 150 ft. 
long instead of 20 tubes connected by end boxes, as in the 
actual boiler, the circulation would be of the same nature 
as that in other water-tube boilers, and a circulating force 
of, say, 1 lb. per square inch (assuming the head effective 
for circulation to be 2 ft.) might be great enough to push 
the water through the tubes, in spite of their great length. 
Owing, however, to the abrupt changes in the direction 
of flow of the water which take place at each junction 
box, the total resistance to the flow is too great to allow 
sufficient circulation with this circulating force. 


the water flows from the feed distributing box to the ele- 
ments are very contracted, and at the bottom of each of 
the two downcomers is an automatic non-return valve. 
With these arrangements the action of the boiler is 
similar to that in the old-fashioned Savery steam — 3 
the water is forced into the elements intermittently by 
the available head of about 2 ft. instead of by the atmo- 
sphere, as in Savery’s pump, the non-return valve and the 
contracted orifices serve as the suction valve, the steam is 
— in the tubes themselves instead of in a separate 

oiler, and the necessity of a delivery valve is got rid 
° by discharging into the steam drum above the water 
evel, 

The action, therefore, is intermittent, and some water is 
driven backwards through the contracted orifices during 
the time plugs of water and steam are being pushed for- 
ward into the steam drum. The non-return valves pre- 
vent water being driven back through the downcomers 
into the steam drum. 

When warming up the action is intermittent, as in all 
cases where the discharge takes place above the water level, 
but in this case there is a violent water-hammer action, 
owing to the form of the end boxes, and to steam being 
generated in several of the tubes at once, Steam gene- 
rated in the lowest tube pushes the water up into the 
upper tubes ; the steam formed in the upper tubes tries to 
push this water back again, at the same time that it pushes 
the water in front of it forward into the upper drum ; and 
on this account when first raising steam the shocks are 
often very violent, 

When ——- in action the circulation is very vigorous 
and thorough, the alternating plugs of water and steam 
— each other through the tubes of the element at a 
very high speed. The amount of water in the tubes is, 
however, very small, excepting in the lowest tube of each 
element, which contains much more than any of the others. 
The circulation in the lowest tube of the element is least 
thorough, and is partly alternating. 


Mopet or Yarrow Borer, Fics. 7 and 8, 


It will be observed that one half of this boiler is 
arranged with the tubes diecharging below the water 
level, as in actual boilers of this type, and the other half 
with tubes discharging above the water level. An ex- 
ternal downcomer is provided for each half, and a plug is 
provided so that the downcomer for the drowned tubes 
may be closed, Either half of the boiler may be used 
separately. 

1. Action with the submerged tubes and with the down- 
comer shut off. 

As soon as the fires are lighted circulation commences, 
and when boiling first begins, plugs of steam and water 
are periodically projected into the upper drum, causing a 
considerable disturbance of the water level there. When 
the boiler is working at a high rate of evaporation, the 
discharge from most of the tubes is practically continuous, 
and the disturbance of the water level not so violent. 
Some of the tubes, which are not as higbly heated as the 
rest, act as downcomers, while in some others the flow is 
alternating in direction. When the external downcomer 
is used an improvement is observable in the general circu- 
lation ; there is less alternating flow, bub some of the 
tubes still act as downcomers, 

When the other half of the boiler is used, in which the 
tubes discharge above the water level, there is, of course, 
no circulation until boiling begins, but on this account 
steam begins to be formed in the tubes nearest the fire 
almost immediately after the heat is applied. This steam 
projects the water in the upper part of the tubes into the 
steam drum, cool water flowing from the drum through the 
downcomer to take the place of the water thus discharged. 
The action during warming up, then, is of an intermittent 
character, but, as the average temperature of the water in 
the whole boiler is increased, the intervals between the 
discharges become less and less, and when the boiler is 
working at a high rate of evaporation the action is quite 
continuous. Each half of this model consists of 16 tuber, 
in four rows, each tube being ,, in. in internal diameter, 
and the tubes in the different rows are opposite the spaces 
in the other rows. 

The internal diameter of the downcomers is }% in., 


therefore the area of each downcomer is equal to 37 of 
the area of all the tubes served by it. 


Mopkgt or THornycrorr Boxer, Fra. 9, 

This consists of 12 tubes, ,’; in. in internal diameter, 
with a downcomer 1% in, in diameter. The area of the 
downcomer is, therefore, approximately equal to the area 
of the tubes served by it. When heat is applied to this 
boiler, an intermittent discharge of plugs of water is 
almost immediately set up, due to formation of steam in 
the tubes, although the water in the upper and lower 
drums is practically cold. This action is obviously of 
great service in preventing overheating of the upper por- 
tions of the tubes which, before this action commences, 
do not contain water. In actual boilers of the Daring 
type, with internal heated downcomers, circulation of 
water between the drums will be started through the 
downcomers as soon as the fires are lighted. As before 
remarked, at high rates of evaporation, even with tubes 
below } in. in diameter, the water and steam do not 
follow each other in plugs; the upper halves of the tubes 
are more or less filled with coarse foam, to the complete 
exclusion of continuous water. 

Under these conditions the circulation is wonderfully 
active, and the water part of the foam is projected in a 
continuous stream right across the steam drum, as shown, 
the steam being given off freely, and the water level is 
only very slightly disturbed. 


Mopet or Bascock Borer, Fic. 10. 





To get over this difficulty the orifices through which 





This model consists of three tubes, each 1’, in. in internal 
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diameter, and the distance between the centres of the 
headers is 33 in. The tubes are inclined at 15 deg. to the 
horizontal. The circulation in this case is due partly to 
the entraining action of the bubbles moving through the 
inclined tubes, partly to the foam filling the upper ends 
of these tubes, but mainly to the column of foam in the 
front header. When the level of the water before starting 
is below that of the bottom of the steam drum, a much 
smallerdrum may be used, without priming taking place, 
than when the water level is above. When the water level 
before starting is below the bottom of the steam drum 
(see Fig. 10, line A B), as soon as the boiler has got into 
full action, a large amount of water is carried up into the 
drum along with the steam, and there is a continuous and 
ng rapid flow of water along the bottom of the drum, 
as shown. 


Monet or Nictavussk Bor.er, Fic. 11, 

In this model there are five tubes, each 1 in. in internal 
diameter and 18 ia. long. The internal tube is j in. in 
internal diameter, and the inclination is 15 deg. The 
action is practically the same as in the Babcock boiler. 


Errrct or INCLINATION OF TUBE ON VELOCITY OF 
CIRCULATION, 


When each tubs draws its supply of water directly 






Fig. 6. 


Bercevitre 














level the circulation is, of course, reduced in these tubes. 
When the discharge takes place above the water level the 
area of the downcomer is constant under all conditions, 
but when the discharge is below, this area varies even 
when external downcomers are used, because the number 
of tubes acting as downcomers varies with the rate at 
which steam is being generated. 

When the discharge takes place above the water level a 
much smaller drum may be used for a boiler of a given 
power, and priming is less likely to take place, because 
the water level in the drum is only very slightly disturbed, 
whereas when the discharge takes place below the water 
level the disturbance is considerable. 

Should straight or curved tubes be used ? 

From what has been said in connection with the action 
of the boilers when the fires are first lighted, it will be 
evident that when the discharge is above the water level, 
some parts of the boiler may be at a very much higher 
temperature than other parts. From this it seems to 
follow that, when the discharge is above the water level, 
provision must be made for free expansion of the tubes, 
either by bending them, or by leaving the ends free, as in 
the boilers of Belleville and Niclausse. When the dis- 
charge is below the water level, the temperature through- 
out will never differ much from that of the water, provid- 
ing the circulation is good, and in this case straight tubes 





may be used without difficulty. 
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be obtained when all the heat is supplied to the upcomers; 
but if additional heat be applied to the downcomers, the 
velocity of circulation will increased, so long as the 
amount of heat supplied to the downcomers is insufficient 
to generate steam with sufficient rapidity to nearly 
exclude continuous water at some part of the downcomers, 
In all these models the velocity of circulation is increased 
by applying a moderate amount of heat to the down- 
comers, 

For this reason it is probable that the circulation in the 
Thornycroft boilers is more vigorous in those of tho 
Daring type than in those of the Speedy type. 

In boilers where the discharge takes place below the 
water level, as in the Yarrow, Normand, Babcock, 
D’Allest, &c., even when special external downcomers 
are provided, some of the tubes most remote from the 
fire act as downcomers. 

In connection with downcomers it is important to note 
that the entrance to the downcomers ought to be re- 
moved.as far as possible below the surface of the water in 
the drum, otherwise the reduction in pressure just inside 
the upper end of the downcomer may be sufficient to 
cause steam to be generated in it at that part. The 
steam thus formed would, of course, be condensed on its 
way down by the increased pressure. This action is indi- 
cated in Fig. 5, page 437. In connection with internal 
heated downcomers, insufficient attention has, I believe, 
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from the water drum, and discharges it directly into a 
steam drum, the greater the inclination of the tubes to the 
horizontal the better the circulation. If the tubes draw 
their supply from, and discharge their steam into, 
headers, the inclination of the tubes does not greatly affect 
the circulation, providing it does not fall below about 
15 deg., and providing the currents from the different 
tubes do not interfere with each other. This is because 
the circulation in boilers of this type is mainly due to the 
low density of the foam in the upper part of the front 
headers. When the inclination is much below 15 deg., 
no matter whether the supply of water to the tubes is 
from a back header or is by means of internal tubes, the 
circulation is largely local, and the amount of water in 
the tubes is very small. 

When the tubes are only slightly inclined to the hori- 
zontal, the only safe way of preventing the water being 
driven out of them is to use a non-return valve, or a very 
contracted orifice at the lower end of each tube. With a 
non-return valve the tubes may be quite horizontal. 


RevatTivE ADVANTAGES OF ABOVE AND BELOW WATER 
DELIVERY OF STEAM, 


When the discharge takes place just at the water level, 
it seems evident that the velocity of circulation must be a 
maximum, because the head of water effective for circu- 
lation is the same, whether the discharge takes place at 
or below the water level. In the latter case, however, 
part of the energy due to this head is expended in giving 
motion to a considerable body of water in the drum, and 
the velocity of circulation through the tubes must neces- 
sarily be less than when the discharge takes place at the 





water level. If tubes are carried much above the water 








The author has found, by calculation, that when evapo- 
rating at the rate of 20 lb. of steam per square foot of 
heating surface, the difference in temperature between 
the inside and outside of the tube is only 2.6 deg. Fahr. 
for each ,; in. in thickness of the tube in the case of steel. 
The temperature of the metal will, of course, be a few 
degrees lon that of the water, but the more rapid the cir- 
culation the less the difference in temperature between the 
water and the tube. When working at the above rate, 
if the water be entirely driven from the heating surface 
for one second, and the thickness of the tube is din., the 
~~ in temperature in that time will be less than 10 deg. 

‘ahr. 

Assuming a difference of even 100 deg. Fahr. between 
the temperature of some of the tubes and that of others, 
the difference in length in the case of a tube 5 ft. long due 
to this difference in temperature would be only .04in. If 
the external diameter of the tube be 14 in., and its thick- 
ness } in., the force necessary to prevent any increase in 
length due to this increase in temperature is 3.15 tons. 
This corresponds to about 8 tons per square inch of the 
metal, which is sufficiently below the limit of elasticity of 
mild steel to prevent injury to the boiler, even should the 
above unlikely difference of temperature ever exist 
between the different tubes of the boiler. By using bant 
tubes it is possible to obtain a much larger amount of 
heating surface for a given number of joints, and a given 
amount of space occupied by the boiler. 


RELATIVE ADVANTAGES OF HEATED AND Non-HEATED 
DowNcoMERs. 


With a given rate of evaporation from a given amount 





of heating surface, the greatest velocity of circulation will 





been paid to the advantages of a few tubes of larger dia- 
meter being placed in the midst of tubes of smaller dia- 
meter. 


Weicnt or Crrcunatinc Water 
WEIGHT OF FEED WatTEr 


When considering the best method to be adopted in 
order to determine this ratio, the author first thought 
that the best arrangement would be by means of a 
circular thin-lipped orifice, of known dimensions, placed 
near the top of the downcomers, but it soon became 
evident that although this method might be adopted for 
cases where the discharge takes place above the water 
level, itcould not be used in cuses where the discharge is 
below the water level, because in these cases some of the 
tubes act as downcomers, no matter how large the ex- 
ternal downcomer may be. 

In order to get over this difficulty, the author used the 
model illustrated in Fig. 12, which consists of only one 
upcomer and one downcomer. By means of the loose 

lass tube shown attached to the brass rod in the steam 

rum, the discharge may be made to take place above the 
water level. After trying various methods for measuring 
the circulation it was found that the simple water column 
pressure gauge was the most convenient, and of sufficient 
accuracy for present purposes. 

In Fig. 12 this is shown attached to the top of the lower 
drum, another column being attached to the bottom of 
the steam drum as shown. The head available for circula- 
tion is the difference in the heights of these two columns, 
and the velocity of the water in the downcomers is pro- 
portional to the square root of this difference of levels, 
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COMPOUND MARINE BOILERS. 
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In connection with this, it is important to remember 
that this difference of level may be increased, either by 
an increase in the velocity of circulation, or by an in- 
crease in the resistance to the flow of the water from the 
upper to the lower drum. y s 

The following results were obtained with this apparatus 
when working at atmospheric pressure and evaporating 
13 lb. of water per hour, the evaporation per hour per 
square foot of heating surface actually subjected to flame 
being 10.8 lb.: 
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_ By means of the glass tube extension to the upcomer, 
it was possible to take the readings of the columns when 
discharging above, and when discharging below the 
water level, immediately after one another. 

To determine the weight of circulating water in each 
case, separate tests were made for each size of down- 
comer with the upcomer disconnected, and the outlet 
from the bottom drum contracted to give a suitable dif- 
ference of level between the columns, Water at about 
200 deg. Fahr. was then syphoned into the upper drum, 
and the weight of water flowing down the downcomer per 
minute, and the difference of level of the column being 
obtained, it was possible to determine, with considerable 
accuracy, the weight of circulating water under the actual 
conditions of working as given in the above Table. 

When I commenced to write this paper my intention 
was merely to describe the action in the various models 
shown, but as practically the whole of the problems con- 
nected with the design of water-tube boilers depend on 
the nature and amount of circulation under various con- 
ditions, I _was gradually led into a discussion of some of 
=~ — important problems which are affected by the 

rculation, 





COMPOUND MARINE BOILERS.* 
By Colonel N, Sortani, Director of Naval Construction, 
Royal Italian Navy ; Member. 
THE steady advance of water-tube boilers in the field 
of steam navigation has aroused a natural reaction in 


* Paper read before the Institution of Naval Architects. 
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favour of ordinary marine cylindrical boilers, which, 
according to many, although inferior in certain respects, 
possess features of great value for marine purposes, not 
yet fully secured in the new boilers. This view refers, 
however, to boilers for ships other than torpedo craft, 
which have requirements that only water-tube boilers 
can now fulfil. Within these limits the contention in 
favour of cylindrical boilers does not appear groundless. 

In fact, the marine cylindrical boiler is not a new pro- 
duction of the inventive genius of man, but is the result 
of experience of two generations at sea. It is the last 
stage reached of development and improvement, under 
existing practical conditions, of an ‘‘ organ ” in the evolu- 
tion of the entire ‘‘ organism,” ‘‘ the steamship,” to which 
it belongs. And, in such a long adaptation to surround- 
ing conditions, the marine boiler, from the early types to 
the present one, has, in effect, developed features of real 
fitness for ocean navigation, and reached a state of per- 
ee not easy to attain immediately with any new 

oiler. 

The prominent features of the modern marine cylin- 
drical boilers are well known, viz., efficiency, simplicity 
of parts, fewness of bolted joints, durability, easiness of 
inside inspection, fitness to available space on board 
ships, small liability to derangement, possible concentra- 
tion of large power in few boilers, so reducing number 
and complication of pipes and fittings, steadiness of 
action, by which water feed and steam pressure are under 
easy control, facility of repair of the heating tubes under 
steam, adaptability for temporary use of sea water for 
supplementary feed, &c. 

Although some of the foregoing characteristics may be 
claimed also for water-tube boilers of various types, 
others of them are certainly special tothe cylindrical boiler, 
and it is to these important features that cylindrical 
boilers owe their success in the domain of ocean navi- 
gation and the present campaign in their favour. 

In this respect it is worth notice that, if we except 
France, where water-tube boilers of the Belleville and 
a few other types are in general use both for merchant 
and war ships, in England and other countries the mer- 
cantile marine has not yet shown any marked propensity 
to abandon its familiar and faithful servant; while the 
navies, although now in full swing for the new boilers, 
began really to feel the want of a change only when the 
cylindrical boilers ‘‘appeared” unsuitable to forced 
draught. I use on purpose the word ‘‘ appeared,” because 
I think it is not yet proved whether the proclaimed 
unsuitableness is unavoidably due to organic constitution 
of the boilers, or to the magnitude of the extra strain and 
suddenness with which it was applied before the boilers 
were given time to adapt themselves to the new demands 
made upon “them. 

In support of this view, the very good results obtained 
with the Serve tubes and with the Howden and Brown 
systems of combustion, by which the steaming power of 
marine cylindrical boilers, per unit area of wetted heating 
surface, has been brought up to the limits which were 
lately deemed dangerous, might be mentioned; but, 
apart from these arrangements, which, if efficient in 
increasing the specific power of the boilers, have certainly 








not improved them in respect of lightness and suitable- 
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ness to rapid steaming—which are prominent features of 
the water-tube boilers—it may be asked: Have cylin- 
drical boilers reached their last stage of development ? 
Cannot such boilers compete much longer, or must they 
soon give way to the newcomers ? 

Well, while it is pretty certain that, owing to certain 
important advantages which water-tube boilers offer, 

rincipally for Navy purposes, the difficulties which still 
Lines their general adoption will be vigorously attacked 
and finally overcome, I think, from what has been said 
above, that cylindrical boilers not only have, as yet, a great 
power of endurance in the mercantile competition, but that 
there is still room on their side for further improvement, 
by which their hag sag Fad be increased and the struggle 
prolonged, even for Navy purposes, with advantage to 
the great interests involved. 

This new vitality may, I think, be conferred on cylin- 
drical boilers by ‘‘ compounding” them with water tubes 
in such a way as to make them partake, to a certain 
extent, of the good features of the water-tube boilers, 
without detracting much from their own valuable charas- 
teristics. 

There are already in the market various compound 
boilers—viz., boilers having the heating surface made up 
both of water and fire tubes. 

Such are the Roger’s boiler, the Barthlet’s boiler, the 
Anderson and Lyall’s boiler, &c. ; but none of them, as 
far as I know, may be styled ‘‘a real compound marine 
cylindrical boiler.” Even the Anderson and Lyall’s 
boiler, although more akin to it, is altogether a different 
thing; it is a special boiler of itself, having features 
which belong to various types, resembling a locomotive 
boiler in its furnace, a marine boiler in its combustion 
chamber, and a stationary boiler in its barrel. 

In saying so I do not wish to disparage these boilers, 
which, on the contrary, appear very and efficient, 
but simply to show that they are not the kind of boiler I 
mean—Vviz., a marine cylindrical boiler compounded with 
water tubes to the extent that is necessary to give pro- 
tection to the tubes and tubeplates, and improve the 
boiler also in other respects (such as economy of weight, 
fitness to rapid changes of temperature, &c.), but without 
altering its main characters. ; 

Such a resulp may, in my opinion, be achieved simply 
by doing away altogether with the water spaces around 
the ordinary combustion chambers, and substituting for 
them water tubes, some of which would be properly 
arranged as a protecting screen in front of the tubes 
and tubeplates. 

My meaning will perhaps be clearer by reference to 
Figs. 1 to 4, in which the proposed alteration is sketched 
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aa “ae both to single and double ended cylindrical 
boilers. 

Such boilers, if successful, would be lighter, simpler, 
less sensitive to difference of temperature and to rapid 
changes of fire; while the screen of water tubes in front 
of the tubeplates would in them, as in the Anderson and 
Lyall boiler, protect to a great extent plates and tubes 
from damage under forced draught. 

In other words, theee boilers would fulfil most of the 
requirements of modern steaming at sea, and exert, if 
adopted, a useful function in the present period of transi- 
tion, which, by them, would become longer and smoother. 

The benefit would be mainly felt by the mercantile 
marine, on account of the larger interests involved, and 
because of its requirements, to which the ordinary marine 
boilers appear on the whole go well suited. 

Another advantage of the arrangement I propose 
would be the facility of admitting air under the back end 
of the fire-grate, in a proper measure, to improve the 
wane wg | of combustion, through a regulating door fitted 
under the bridge and underneath the casing of water 
tubes forming the combustion chambers. 

In marine engineering I am onlya dilettante, therefore, 
in what I have had the honour to say, my aim has been 
simply to raise a question which seems important and to 
elicit discussion by the experienced members of the Insti- 
tution. My suggestions may be briefly summarised as 
follows, with a view to meet discussion : 

1. For swift vessels of small dimensions, designed for 
the use of torpedoes or special services, water-tube boilers 
are a necessity. 

2. For certain classes of warships of larger size water- 
tube boilers are distinctly advantageous. 

3. For mercantile purposes and many classes of war- 
ships the water-tube boilers are not yet perfectly suitable, 
and the cylindrical type of marine boiler is still to be 
preferred, and its continued employment is probable for 
some considerable time. 

4. There is a possibility of retaining the most valuable 
characteristics of the cylindrical type, while securing 
increased efficiency and fitness to meet the exigencies of 
modern steaming, by means of arrangements of water 
tubes somewhat of the character illustrated by Figs. 1 to 
7, page 439, 





CooLtcarDI£.—The Government of Western Australia 
has decided to expend 100,000/, in making wells and tanks 
for the Coolgardie goldfields. 





West Hichtanp Rartway GuARANTEE.—A Parlja- 
mentary paper is issued giving copies of further corre- 
spondence, in continuation of Parliamentary Paper 
No. 449 of Session 2, 1895, relating to the West Highland 
Railway (Banavie to Mallaig Line) guarantee. A memo- 
randum is appended relative to the Bill which the Govern- 
ment propose to introduce this session. The Bill pro- 
poses to carry into effect an offer made and confirmed 
by previous Governments and accepted by the promoters 
of the West Highland Railway (Mallaig Extension) 
Bill, to guarantee a dividend of 3 per cent. for 30 
years on the estimated cost (260,000/.) of the railway 
connecting the port of Mallaig with the West High- 
land Railway terminus at Banavie, Fort William, and 
at the proper time to ask Parliament to vote 30,000/. 
towards the harbour. State aid had been recommended 
by the Western Highlands Commission in 1890, and bya 
special committee of experts. The Government offer was 
subject to certain conditions, among which were stipu- 
lations that the promoters should enter into an agree- 
ment with the North British Railway Company to work 
and maintain the railway in perpetuity for 50 per cent. 
of the gross receipts, and that the remaining 50 per cent. 
of the gross receipts should be applied in the first 
instance towards paying a dividend of 3 per cent. on the 
260,000. The conditions made by the Government 
having now been satisfied, the Bill proposes to make 
formal provision for the guarantee by the Treasury of 
the dividend, and for the payment of 30,000/. on the 
completion of the pier and breakwater. 





Tur TrL_rePHoNE IN DrEnMARK.—The first telephone 
company in Denmark dates from 1881, and was shortly 
afterwards transformed into the Copenhagen Telephone 
Company, which is now « flourishing institution. Other 
towns were not long in following the example of the 
capital, and there are now 56 telephone companies in 
Denmark, of which about half come upon Jutland, where 
an amalgamation of the greater part of the companies 
into one large concern has just been decided upon. In 
Denmark there is, on the average, about one telephone 
per every 190; inhabitants. The annual subscription 
ranges between about 2/. 103, and about 8/., which is 
the annual subscription in Copenhagen, and which also 
gives the subscribers the right to converse with all the 
towns in Sealand. Tae provincial working is in many 
instances unsatisfactory, but the amalgamation move- 
ment, which is now being advanced, will no doubt bring 
a material improvement in this respect. The Copenhagen 
Telephone Company is ab present being removed to new 
premises, and will then —— the most = Pape 
telephone concern in Europe. The largest part by far of 
the Danish exchanges are private companies, but of late 
years the State has installed several long-distance and 
international telephone connections, and it has even been 
urged that the State should take over the whole of the 
telephone system, as the telephone in many instances has 

roved a dangerous rival to the State telegraphs. The 
irst Danish State telephone line was the Copenhagen- 
Vedbik-Malmié (Sweden) line, erected in 1893; the fol- 
lowing year the Copenhagen-Odense (Fubnen) line was 
installed (which has since been extended to Fredericia- 
Vamdrup-Hamburg), and of later State lines there are the 
Aarhus and the Copenhagen-Nykiibing (Fal: ter) line, 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 26. 

WESTERN advices from St. Louis and Chicago indi- 
cate a general improvement in retail demand among 
the smaller classes of buyers, such as foundrymen, 
machine shop and agricultural implement people. 
All the Lake boatyards are busy. Lake craft has been 
increased, and for the coming season yards and shops 
will be crowded with work. The reports from the 
Gulf and cotton States indicate an increase in indus- 
trial activity in nearly all lines. In the Rocky 
Mountain States gold-mining activity will soon 
begin. The markets are gradually enlarging, as is 
shown by railroad traffic reports. Combinations be- 
tween several coal-mining regions have been per- 
fected. The ore combination still controls, There is 
declining activity in bar and sheet mills, and an im- 
rovement in plates. Bridge work is more promising. 
ig iron is firm. Billets are quoted 17 dols. at Pitts- 
burg. Nails are in heavy supply, but the early 
inauguration of building operations will scatter stocks. 
The wave of popular appreciation in favour of McKinley 
shows the drift of the people towards higher protection. 





NOTES FROM THE NORTH. 
Guascow, Tuesday. 

Glasgow Pig-Iron Market.—Business was very quiet 
in the pig-iron warrant market last Thursday forenoon, 
but the tone was firmer, andthe turnover was about 
15,000 tons of iron. Prices rose all round from 4d. to 1d. 
per ton. In the afternoon the market was very steady at 
the forenoon’s closing prices, and the sales amounted to 
abvut 30,000 tons, principally by ‘‘ bears,” who were on 
the covering tack. The settlement prices at the close 
were: Scotch iron, 47s. per ton; Cleveland, 38s. 6d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 48s. 6d. and 46s. per ton. On Friday forenoon busi- 
ness was again‘quiet, and prices were easier, the drop being 
14d. per ton all round. About 15,000 tons of iron changed 
hands. There was a marked absence of business in the 
afternoon, and on that account priceseased off still further, 
Scotch warrants dropping other 14d. per ton. The turn- 
over was 10,000 to 12,000 tons. At the close the settlement 
prices were, respectively, 46s. 9d., 38s. 44d., 483. 3d., and 
45s. 9d. per ton. On Monday forenoon the market was 
very steady, as the advices from America were considered 
to indicate an improvement. About 15,000 tons of iron 
were sold. Prices advanced from 4d. to 1d. per ton above 
Friday’s closing quotations. The market was dull and in- 
active in the afternoon, when the amount of business done 
did not exceed 10,000 tons. Scotch iron declined in price 
another ld. per ton. The closing settlement prices were 
46s. 74d., 38s. 44d., 48s. 44d., and 45s. 9d. per ton respec- 
tively. Business was very slow this forenoon, dealing 
being entirely of the jobbing character, and composed 
largely of ‘‘ option” transactions. Prices fell 4d. to 1d. 
per ton. About 10,000 tons of iron were dealt in, and 
only about 5000 tons in the afternoon, when business was 
almost at a standstill. Prices again dropped 4d. to 1d. 
per ton. The settlement prices at the close were 
463. 74d., 38s. 3d., 48s, 3d., and 45s, 9d. per ton respectively. 
The following are a few of the quotations for No. 1 special 
brands of makers’ iron: Clyde, 50s. 6d. per ton; Gart- 
sherrie, Summerlee, and Calder, 51s. ; Coltness, 54s. —the 
foregoing all shipped at Glasgow; Glengarnock (shipped 
at Ardrossan), 50s. 6d. ; Shotts (shipped at Leith), 52s. 6d. 
per ton. There are still 81 blast-furnaces in actual opera- 
tion in Scotland, as compared with 74 at this time last 
year. The shipments of pig iron from all Scotch ports 
last week amounted to 7438 tons, against 7398 tons in the 
corresponding week of last year. They included 200 tons 
for South America, 474 tons for India, 290 tons for Ger- 
many, 535 tons for Holland, smaller quantities for other 
countries, and 5552 tons coastwise. The stocks of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood abt 
356,234 tons, as compared with 355,764 tons this day week, 
so that on the five days there was an increase amounting 
to 470 tons. 


Finished Iron and Steecl.—There is practically nothing 
of a fresh or important character to say regarding the 
finished iron and steel trades. Some additional orders 
have been booked in both branches, and most of the 
works are very busily engaged in meeting those orders 
that were booked some time ago. The makers are 
anxiously looking for a favourable opportunity to make 
some addition to the prices now current. 


Sulphate of Ammonia.—The demand for this commodity 
was very dull in the latter part of last week, when the 
ove was reported as having reached 8/. 5s. per ton. On 
Monday the report was that the price was still sagging, 
business having been done round 81. 1s. 3d. to 8/. 2s. 6d. per 
ton. There was still more marked weakness in the market 
to-day, when the price further declined to 8/. per ton. 


Glasgow Copper Market.—Copper was not in much 
demand on Thursday forenoon, as only 50 tons were dealt 
in, and the price fell 7s. 6d. per ton in sympathy with 
the break reported from New York. In the afternoon 
the sales were again limited to 50 tons, and the price 
declined other 23. 6d. per ton. Dealing was very quiet 
on Friday forenoon, when probably not more than 150 
tons changed hands, and the price fell 83, 9d. per ton. 
Some 200 tons were disposed of in the afternoon, and a 
drop in price of 2s. 6d. per ton was reported. The market 
was quiet on Monday forenoon, when the sales amounted 
to 100 tons. Inthe afternoon the price declined 53. per 
ton, in sympathy with the weakness reported in London. 
Some 75 tons changed hands at 441. 12s. 6d. per ton cash, 





and 45/. three months, There was a little dealing to-day, 





both forenoon and afternoon. Prices rose 2s. 6d. per ton 
in the afternoon, on firmness being wired from London. 


A New Method of Chimney Stalk Construction.—A 
chimney stalk, in which @ novel method of construction 
has been applied, has been erected at the works of Mr. 
R. D. Waddell, sausage manufacturer, North Woodside- 
road, Glasgow. The chimney is not a very tall one, 
although it ranks among the loftiest of the second class 
in Glasgow. It has been designed by Mr. James Lindsay, 
architect, and is altogether 185 ft. from the foundation, 
the base (which is of concrete) being 24 ft. in diameter. 
At the bottom the stalk is 134 ft. across, and tapers to 7 ft, 
at the top. At the level of the courtyard the thickness of 
the brickwork is 3 ft., afterwards diminishing to 2 ft. 3 in., 
and finally to9 in, atthe top. Inaide the stalk is lined to a 
height of 60 ft. with firebrick, and between that and the 
outer shell there is an air space to be used in connection 
with the ventilation of the premises. The upper part of 
the chimney, in place of having the usual heavy coping 
and bell-sha, brickwork beneath, has eight projecting 
pilasters which begin at a distance of 15 ft. from the top, 
and upon these the coping safely rests. Stability is thus 
secured, and a novel architectural feature is added to 
the structure. It may be of interest to state that in the 
chimney 90,000 bricks were used, and that the total 
weight, including lime, cement, and other material, was 
— 450 tons, while the whole coping weighs only about 

on, 


Edinburgh Cable Tramways Contract.—Messrs. ])ixk, 
Kerr, and Co., Kilmarnock, have contracted to supply the 
engines, ropes, &c., for the cabling of the Edinburgh 
tramways, the amount of their tender being 22,3791. 


Solid-Drawn Iron and Steel Tubes.—-Ib is understood 
that Messrs. A. and J. Stewart and Clydesdale have very 
nearly completed arrangements for carrying on the manu- 
facture of solid-drawn tubes such as are now very much 
sought after for water-tube boilers. So great is the 
inquiry at present for such tubes, that the manufacturers 
—— in the trade are quite unable to cope with the 

emand. 


Helensburgh Railway: Widening of Cardross Tunnel, 
The Glasgow and Helensburgh line of the North British 
Railway Company’s system is to be widened between 
Dalreach and Cardross, where there is a tunnel which 
has only a single line of rails. It is stated that a new 
tunnel is to be constructed, and that an open cutting is 
to be substituted for a part at either end of the existing 
tunnel. It may also be mentioned in this connection that 
steps are being taken to enlarge the terminal station at 
Helensburgh. 


North British Railway Company's Directors and their 
Remuneration.—In 1866—30 years ago—the capital of the 
North British Railway Company was 144 millions sterling, 
and it now exceeds 40 millions, while the receipts have 
increased in the same period from 1, 200,000/. to 3,500,000/., 
but the remuneration of the directors for service rendered 
has remained till now what it was at the beginning of that 
period. Abt the last meeting of the shareholders, however, 
ip was unanimously agreed to raise the amount available 
for fees from 3000 guineas to 5000 guineas. 


Chimney at the Edinburgh Gas Works.—The founda- 
tion stones of a new chimney for the Edinburgh Gas 
Works were laid yesterday, the old chimney, which was 
built quite half a century ego, having been condemned 
owing to its insecure condition. It Eas hitherto been 
&® conspicuous object in the landscape, the beauty 
of which it has greatly interfered with, partly owing to 
its position and partly to its great height, 330 ft. The 
new structure will only be 270 ft. in height, and, besides 
being built in the most substantial fashion, it will be made 
as inoffensive to the eye as possible, The ceremony took 
place in a pit 20 ft. deep. Bailie Kinloch, convener of 
the Works Committee, laid the central stone, and the 
four corner-stones were laid by the Lord Provost, two 
other members of the Gas Commission, and Mr. Mitchell, 
engineer to the Commissioners, 


The Deepest Coal-Pit in Fife.—The Cowdenbeath Coal 
Company, Limited, have just done a capital piece of 
work in pit-sinking. They began operations some time 
ago on their field of Mossbeath, and on April 30, 1895, 
the sinking of their No. 2 pit was commenced, and has 
been continued to a depth of 190 fathomsin the short period 
of 104 months, the ‘* Dunfermline Splint” having been 
struck on March 14, This is the deepest pit in the 
county of Fife; all the well-known coals have been cut 
through, and their combined thickness is 67 ft. Chief 
amongst them there are the ‘‘Duddie Davie” seam, 
12 ft. 2 in. thick; the ‘‘ Lochgelly Splint,” 16 ft. thick ; 
the ‘‘Glossie Coal,” 7 ft. thick; the ‘‘ Mynheer” seam, 
5 ft. 2in. thick ; the ‘‘ Five Feet” seam, 5 ft. 1 in. thick ; 
and the “‘ Dunfermline Splint,” 5 ft. 4 in. thick. Other 
minor workable seams of 2 ft. thick and over are found, 
but at the present time, when thick valuable seams are 
available, these must lie dormant for a time at least. 
Great credit is due to Mr. David Anderson, the manager 
of the company, for the able and successful manner in 
which the work has been carried through. The pithead 
arrangements, when completed, will be of the finest and 
most modern description in the country. 


_ Clyde Shipbuilding Trade: Launches in March.—There 
is certainly a very active condition of things in the Clyde 
shipbuilding trade at the present time. Some 25 vessels 
were launched during the month, of an aggregate of over 
41,000 tons, whereas in the corresponding month of last 
year the output was 17 veesels of all kinds, the aggregat. 
of which was under 21,000 tons. Not since 1892 has there 
been such a big output in the month of March. In 
that year the March launches gave a total of 48,713 
tons. The output last month included one war 
vessel, the second-class cruiser Dido; 21 other 
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steamers and three sailing ships, all of which were of 
large size, and all built at Port Glasgow. Amongst she 
merchant steamers there was one vessel of 5204 tons— 
the Prometheus, built by Messrs. Scott and Co., Greenock, 
for the Ocean Steamship Company. There was likewise 
one, the Indraghiri, of 4900 tons, built by Messrs, Connell 
and Co., for a Liverpool firm. Other vesselr in the 
month’s output are rated at 3800 tons, 3460 tons, &. As 
for the immediate future of this branch of local trade, 
it is calculated that orders have been placed with Clyde 
firms during the month which closes to-day for 44,000 
toni of new shipping, as compared with 30,000 tons in the 
corresponding month of last year. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Tuesday. 

The Cleveland Iron Trade. — Yesterday there was only 
a thin attendance on ’Change here, owing to several people 
who are generally present having already left the district 
for the holidays. The amount of business transacted was 
only small, but a general ‘belief was expressed that pro- 
spects for the future were ———e. Quietness is often 
the case just previous to a holiday. The satisfactory ship- 
ments for March were a good deal commented upon, and 
someof the pig-iron makers were in no hurry to enter into 
contracts on the terms generally named. Little or no 
business for forward delivery was transacted, owing to 
the difference in prices of buyers and sellers being 
rather wide. It was said that large orders for pig 
iron had recently been placed, particularly on Continental 
account. Buyers were desirous to obtain No. 3 g.m.b. 
Cleveland pig iron at 383. 3d. for prompt f.o.b. delivery, 
but we did not hear of any business dore at that price. A 
few transactions were recorded at 38s. 44d., but makers, 
as a rule, held out for 383. 6d. Some of the merchants 
sold at the last-named figure for delivery to the end of 
April. The other qualities of pig iron were in good de- 
mand, and as they were scarce, quotations were firm. 
No. 4 foundry was 37s. 6d. to 37s. 91., and grey forge 
87s. to 378. 3d., both for early delivery. Middlesbrough 
warrants were practically stationary throughout the day, 
and there was very little doing in them. They opened 
at 38s. 3d., and closed at 38s. 24d. cash buyers. East 
coast hematite pig iron was in moderately good request, 
but quotations were not advanced. Purchases were made 
at 463. 6d. for early delivery of Nos. 1, 2, and 3, but 
46s, 9d. was also named, and some of the makers asked 
47s. Rubio ore was steady at 12s. 9d. ex-ship Tees. 


Re. starting of Coatham Blast-Furnaces,—We understand 
that the Coatham blast-furnaces have been purchased by 


an influential syndicate of local gentlemen, and will be| g 


restarted as soon as the necessary repairs and alterations 
can be effected. The works, which were built by Messrs. 
Downey and Co. in 1873, were worked by them till Sep- 
tember, 1886, when they were blown out, and have been 
idle since. They consist of two blast-furnaces, and the 
property has been held by the National Provincial 
Bank of England, who offered them for sale by auction 
last year, but nota single bid was elicited. The necessary 
alterations will, it is said, cost 20,0007. The first cost of 
the works was very large—between 60,000/. and 70,000/.— 
they having been built at a time Cleveland pig iron was 
up at 120s, per ton. 


Manufactured Iron and Steel. — Very little new 
can be said of the manufactured iron and steel 
trades. Nearly all the firms in the district are very 
busily employed, and some of the steelmakers may not 
close their establishments for the Easter holidays. Quota- 
tions are practically the same as last week. Steel ship- 
plates are at 5/. 2s. 6d. and steel ship-angles 5/., while iron 
ship-plates are at 5/. and iron ship-angles at 4/, 15s., all less 
2hd. per cent. and f.o.t. The return of Mr. Waterhouse 
on behalf of the Board of Arbitration and Conciliation 
was issued a day or two ago. The net average selling 
price of rails, plates, bars, and angles is reported to be 
41. 163, 8d. for the two months ended February, against 
4l. 16s. 3.69d. under the previous return. In accord- 
ance with the sliding-scale arrangement, wages for the 
ensuing two months will remain as at present. The 
return shows that 20,755 tons were sold, against 20,307 
tons under the previous return. This is 2654 tons 
over the peal month last year, though the average 
price has only improved 2d. per ton. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

_ The Closing of Yorkshire Collieries.—There is much des- 
titution among the workmen formerly employed at the 
Carhouse and Kiveton Park Collieries, A large propor- 
tion of the men at Kiveton Park are receiving lock-out 
pay from the funds of the Yorkshire Miners’ Association, 
but there are still a considerable number who are de- 
pendent upon charity both here and at Carhouse, As 
fast as openings occur-in Messrs. John Brown and Co.’s 
collieries, the Carhouse men are being employed, but 
it = be a considerable time before they will all obtain 
work, 


The Leeds Hydraulic Power Company.—The preamble 
of the Bill of this company, which will pass unopposed 
through the House of Lords, states that there is a great 
demand for hydraulic power in Leeds, but by reason of 
the obligation imposed upon the company to sell their 
a eee to the corporation upon terms contained in 
their Act of 1886, they ans been unable to carry ont the 
powers granted to them by Parliament. The Bill pro- 
poses, therefore, to amend the Act of 1886 so as to extend 
the period of purchase by the corporation to “‘ any time 
after the expiration of forty years from the date of this 
Act.” When that time arrives, the undertaking is also to 


be then purchased ‘‘ at its fair value as a going concern, 
exclusive of any compensation for compuleory sale.” 


The Steel Trade.—Mr. A. J. Hobson, one of the board 
of directors of W. Jessop and Sons, Limited, spoke at the 
annual meeting of that concern held on Friday on the 
prospects of trade. In expressing a hope that an improved 
condition of affairs would be speedily shown, he remarked 
that the only thing in the way was as to whether there 
would be any trouble in the coal trade towards the end of 
the year, and that if the coal trade would “keep the 

ce,” they would give their shareholders a dividend. 

e explained that they maintained their trade in the 
United States by holding heavy stocks of iron and steel 
on the spot, and that the company were called upon to 
stock very large quantities of these materials. Naviga- 
tion to Sweden was closed from December to May or 
June, and accordingly when they took stock in December 
they had to take a sufficient quantity to carry them until 
the navigation opened. The company had availed them- 
selves of the opportunity to buy when they could purchase 
well, and as far as possible they had attempted to cover 
themselves against a boom in trade. Their action bad 
been justified by success, for he had that day passed 
invoices at 10, 15, and even 20 per cant. below the current 
prices of those materials if they had to go into the market 
at the present time and buy them. 


Iron and Stecl.—In the Leeds district the engineering 
trade is reported to be brisk. Makers of textile machinery 
have much work on hand, and there is a steadily increas- 
ing demand for hydraulic work. There is little doing in 
locomotives, and makers of ‘this class of work would 
welcome a break in the depression that has existed for so 
long in this direction. From the Sheffield district 
encouraging reports come concerning the condition of the 
crucible and Bessemer steel trades. Best crucible steel 
has had a steady run for a long time, and there is as yet 
no alteration in this condition of affairs, The price of 
Swedish iron is less firm, but this has not materially 
interfered with the quotations for the best brands of 
crucible metal. Cutlery has declined, but electro-plate 
and silver goods are moving off more rapidly in conse- 
quence of the near approach of the Easter holidays. Mining 
machinery and rock-boring appliances have suffered but 
little from the Transvaal troubles, and the demand is 
almost as persistent as ever. Stove-grate houses are well 
employed, and the armour-plate works are at full tension. 
Marine engineering is dull. Quotations for raw and 
finished material are as fol.ow: Bessemer billets, of 
special carbons used in Sheffield, 5/. 12s. 6d. to 62. per 
ton ; hematites, from 54s. 6d. to 57s. 6d. ; bar iron, 5/. 10s, 
at manufacturers’ works ; sheets, 7/. 103. ; Lincolnshire 
forge iron, 41s. 6d. ; Derbyshire, forge iron, 39s. 6d. ; 
iemens-Martin acid steel, 7/. 10s. per ton. Railway 
wheels, tyres, axles, springs, and buffers are moving off 
rapidly in view of the increase of rolling stock con- 
templated by several of the large railway companies. The 
glass bottle industry has improved in consequence of the 
spurt in aerated waters. 


South Yorkshire Coal Trade.—Although the volume of 
business done in the coal trade is up to the average, the 
over-production at many of the pits gives rise to serious 
competition. Thecollieries to the eastward are employed 
full time, but farther west the working days are not more 


tuating market, but there is a further increase in the 
demand for both steam coal and manufacturers’ sorts. 
The railway companies are taking a heavy tonnage on 
contract account, and the Humber ports are absorbing 
larger quantities for export purposes. Manufacturers’ 
sorts are in steady request at late rates, and coke is in 
good demand at enhanced rates for the smelting districts. 
Quotations are as follows : Best Silkstones, 8s. to 9s. 6d. at 
the pits; Barnsley house, from 7s. 6d. to 8s, 3d.; hards, 
6s. 6d. to 7s.; slack, 3s. 6d. to 5s. 6d. ; smudge, from 
1s, 6d. upwards ; coke firm at 8s. to 103. 6d. per ton. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The best steam coal has been in good request 
for early shipment at 103. 3d. to 10s. 6d. per ton, while 
secondary qualities have ranged from 9s. 3d. to 93, 6d. 
per ton. There has keen comparatively little doing in 
house coal; No. 3 Rhondda large has made 9a. 6d. to 
93. 8d. per ton. Patent fuel has been moderately active. 
Coke has ruled firm ; foundry qualities have made 15s. 6d. 
to 16s. 6d. per ton, while furnace ditto have realised 13s. 
to 15s. per ton. The manufactured iron and steel trades 
have presented a quieter tone ; steel rails have, however, 
continued in pretty good demand. The imports of iron 
ore have been of about average importance; the best 
rubio has made 11s. 6d. to 11s. 9d. per ton. 


The ** Hannibal.”—Orders have been received at Pem- 
broke Dockyard to the effect that the Hannibal, line-of- 
battle ship, which is to be launched towards the close of 
April, is to be completed for sea at Pembroke, instead 
of being sent round to one of the other dockyards. The 
new arrangement will have the effect of reducing the cost 
of the vessel. 


The South Wales Coal Trade.—A strike has been averted 
in the South Wales coal trade by the withdrawal of the 
discharge-note system recently introduced by the em- 
ployers at collieries in South Wales and Monmouthehire, 
At a meeting of the Sliding Scale Committee at Cardiff 
on Saturday the periodical audit showed that no change 
was necessary in wages for the next two months. 

Newport (Alexandra) Dock Company.—The thirty-first 
ordinary meeting of this company was held on Tuesday. 
The directors reported a revenue for 1895 of 72,555/. 1s. 1d. 
The directors recommended a dividend at the rate of 3 





per cent, per annum on the ordinary capital of the com- 
pany for the half-year ending December 31, carrying for- 


than four or five per week. House coal finds only a fluc- | R 





ward 4260/. 103. During the last half-year 15,912/. 12s. 8d. 
was expended upon the South Dock, and it is propozed to 
expend in the current half-year 2000/. in furtherance of 
the same work, and in future half-years 26,023/. upon the 
South Dock and Ebbw improvement, and 85,000/. upon 
the Newport old dock. 

The ‘‘ Phaeton.”—The Phaeton, cruiser, returned to 
the Hamoaze on Monday, after undergoing a series of 
trials off Portsmouth. A four hours’ full-power trial was 
satisfactory, as it proved the vessel to be capable of 
attaining a greater speed than was recorded in April, 1886, 
when she was first completed for sea. On that occasion, 
with 5000 indicated horse-power, she attained a speed of 
16.6 knots per hour, while Monday’s report gave her a 
speed of 17 knots per hour, with only 4755 indicated 
horse-power. The mean results of the four hours were : 
Steam, 83 lb.; vacuum, starboard, 26 3 in.; port, 27.6 in.; 
revolutions, starboard, 93.1; port, 93.4; indicated, horse- 
power, starboard, 2318; port, 2437; air pressure, nil ; 
speed, 17 knots per hour. The present refit of the 
Phaeton has cost 32,000/.; it is the first which the vessel 
has undergone, 

The ** Barham” and the “ Bellona.”—The Barham, 
cruiser, serving on the Mediterranean station, and the 
Bellona, cruiser, employed with the Channel squadron, 
are to be relieved this month ; and on being paid off they 
will be placed in the dockyard reserve at Portsmouth for 
a refit. They are also to be fitted with complete sets of 
water-tube boilers in place of the locomotive boilers with 
which they are now furnished, as well as with new elec- 
tric light machinery. Tho amount allotted for the refit 
of each vessel is 28,218/., of which 10,500/. will be spent 
on reboilering, and 15,000/. on alterations and repairs to 
hull, fittings, and equipment. The Barham was built at 
Portsmouth in 1889-90 at a cost of 101,5537. The Bellona 
was built at Newcastle by Messrs. Hawthorn, Leslie, 
and Co. in 1890-1 at a cost of 91,1487. 

Keyham Extension.—A large fa wad of plant has been 
brought upon the site of the Keyham extension works, 
and the contractor (Sir J. Jackson) is making every effort 
to gat his operations well in hand. Six locomotives 
have arrived, including one which has been specially 
built for the work by Messrs. Hawthorn, Leslie, and 
Co. Several branch lines have been laid, and work- 
men are erecting a large shed for making and storing con- 
crete and cement. A steam navvy is being got ready for 
boring the rock, which has been met with to a much 
greater depth than was expected when the preliminary 
operations commenced. The main features of the scheme 
are two basins, three docks, and a lock. 

Coal for San Francisco.—The Miskoka has been load- 
ing in the Prince of Wales Dock, Swansea, a cargo of 
5000 tons of anthracite coal for San Francisco. The 
vessel is owned by the Miskoka Ship Company, Limited. 





Russ1an WarsHIPS.—There is great activity in ship- 
building on the Neva, and active preparations are being 
made for a visit which the Czar is expected to pay to the 
building yards about May 20. The General Admiral 
Apraxine, 4126 tons (a sister of the Admiral Seniavine), 
commenced in October, 1894, will then be launched, as 
well as the armoured cruiser Rossia, 12,130 tons. The 
engines for the first of these are being built at the Franco- 
ussian works, St. Petersburg. The Rossia has received 
her side plating. The stern post. was fixed a little time 
ago, and the decks have been laid. She is being sheathed 
for foreign service, and her Belleville boilers and engines 
are being put together at the Baltic works. Ib is hoped 
that the ship will have a preliminary steam trial at her 
moorings in June and be finished in the autumn. On the 
occasion of the launch of these vessels, a 12-knot gun- 
boat of 963 tons and 1000 indicated horse-power, 
which has been laid down at the new Admiralty yard, 
will receive her silver name-plate. Of the battleships 
in hand, the Poltava, 10,960 tons, is to begin her trials 
after the breaking up of the ice this month. Her turrets 
are ready for the guns, but work upon the side armour 
has been retarded. Her sister oe the Petropavlovsk, 
has her armour complete, while the Sevastopol has just 
received from the Putiloff works her engine framing. 
The engines themselves have been built at the Franco- 
Russian establishment. The Peresviet and Osslyabya, 
12,674 tons, are in an early stage, the former at the Baltic 
and the latter at the new Admiralty yard. The engines for 
both will be from the Baltic works. The smaller battleship 
Sissoi Veliky, 8830 tons, launched in 1894, is progressing 
rapidly, and the heavy guns have been mounted in one of 
her turrets, and, with the Admiral Seniavine, which was 
launched in August, 1894, but has'nob yet received her 
guns, will be ready for sea trials shortly after the breaking 
be 4 of the ice. The armoured gunboat Khrabry, 1492 tons, 
which was launched at the new Admiralty yard in Novem- 
ber last, has not yet received her machinery, but the 
engines are in hand at the Baltic works. Her boilers will 
be of the Niclausse water-tube type. The training ship 
Vierny, launched at the same time at the Baltic yard, 
has received Belleville boilers (1500 indicated horse- 
power), and is expected to be ready in May. A transport 
of 1000 tons isin hand at the Neva yard, for which the 
engines are being built at the Baltic establishment, and 
two second-class cruisers are about to be laid down at the 
Galierny Ostrov, for which the Franco-Russian Company 
will build the engines. The Viborg, first-class torpedo- 
boat, is receiving a special installation for the use of liquid 
fuel, which is ex to increase her range of action 
greatly, and her trials are to be followed by a special 
committee, the idea being to introduce liquid fuel in all 
vessels of the class. Ten torpedo-boats of the Pernoff 
type are in hand at the Neva worke, where very great 
difficulty has been found in casting the cylinders, many 
having been rejected. The boilers are to ke of the Du 
Temple type. 
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THE SNOWDON MOUNTAIN RAILWAY: PERMANENT WAY, 
SIR DOUGLAS FOX AND MR. FRANCIS FOX, WESTMINSTER, ENGINEERS. 
(For Description, see Page 427.) 
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THE CLASSIFICATION OF WARSHIPS. 

A satisFactoRY method of classing warships 
according to their fighting strength is one of the 
most necessary, and at the same time absolutely 
the most difficult, problems that confronts the 
naval strategist. To perform the task completely 
is impossible, for the question is far too complex to 
besolved. A fleet that may be comparatively weak 
under certain circumstances might achieve victory 
were the conditions of action altered ; and as itis 
impossible to foretell how, when, and where, fleets 
will be engaged, the only possible chance of safety 
is to provide for all contingencies. This obviously 
is beyond the financial capability of any power, 
even the richest. Something must be left to 
chance. Itis especially the duty of this country to 
reduce the unfavourable side of these chances to 
the lowest limit, and as money is limited, the task 
remains for those who administer naval affairs to 
consider what proportions of each component part 
of the fleet are required to give a well-balanced 
whole. The Admiralty does not take the country 
into its confidence as to the manner in which this is 
done. Reticence is, perhaps, necessary from motives 
of public safety, but it has the defect that public 
criticism cannot be directed towards this important 
and most debatable feature of naval efficiency. If 
there is an orderly system at Whitehall—if we have 
not, as some assert, a purely hap-hazard Admiralty— 
we may suppose that the Intelligence Department 
would supply the facts upon which the policy of 
fleet construction would be based. The Naval 
Lords would consider the facts supplied, weighing 
with the utmost pains one element against another, 
and would finally decide what should be the com- 
ponent parts of the fleet. Before arriving at this 
conclusion they would have many consultations, 
during which they would call to their aid the con- 
structor and the engineer. We know that in times 
past, at any rate, this orderly system was not fol- 
lowed ; the matter was left almost exclusively to 
the First Naval Lord, who organised the fleet, dur- 
ing his term of office, very much as he wished. If 
we could secure a succession of perfect First Naval 
Lords, the plan would be the best that could be de- 
vised ; but Naval Lords being men, we have a diver- 
sity of procedure as they succeed each other. Admiral 


50/ A goes out, and Admiral B comes in. A believes 


in the biggest kind of battleships and smallest 
cruisers; B favours big cruisers and moderate 
displacement battleships. A thought everything 
would be done by the gun ; B has a regard for the 
torpedo, which, however, he will probably not 
consider it wise to express in plain terms, because 
the torpedo has been dubbed ‘‘the weapon of the 
weak,” and the alliterative phrase has ‘caught 
on.” Now if A’sand B’s followed each other in 
orderly succession we might get a fair average, so 
far as their views were concerned ; but equally 
important views held by other competent persons 
might be left out of sight altogether. It is not 
necessary to follow the subject in order to show 
the undesirability of the method formerly pursued, 
the influence of which is still largely felt at White- 








hall. Its action is seen in the spasmodic schemes 
of construction which represent dominant waves 
of opinion at Whitehall. One time we have atten- 
tion turned almost exclusively to torpedo gunboats. 
A large fleet of these vessels is constructed in a 
hurry, and then the class is dropped altogether. 
Now we have destroyers to the fore, and talk of 
hardly anything else. Big displacement is at a 
discount ; Magnificents and Terribles have given 
place to ‘‘ moderate dimensions.” 

As we have before said, it is impossible to weigh 
one ship against another, because no definite value 
can be assigned to individual features of the design. 
But though we cannot lay down precise rules, the 
effort to compare vessels point by point is not with- 
out its value to those who have the practical know- 
ledge needful to an intelligent appreciation of the 
facts. By considering the ship in detail we get at 
last a better idea of its value asa whole; but due 
attention must be given to each part. The danger 
of detailed examination is that one is apt to magnify 
some feature at the expense of others. For this 
reason it is well that, in so complex a subject, many 
minds should be brought to bear, and that persons 
of all classes engaged in the work of design should 
consult together, reason, argue, or dispute, and 
thus all would have their views rounded off to a 
true outline. Nothing is more dangerous to the 
warship designer than that he should fail in per- 
spective. 

Discontinuance is, perhaps, the greatest obstacle 
to an orderly programme of fleet construction and 
administration. To it we must chiefly assign the 
building of ships without providing crews to man 
them, the want of uniformity in armament, the lack 
of proper guns to many important ships, and, 
indeed, the majority of the most glaring defects 
which still exist in the fleet ; most of which are not 
often talked about, but which a great war would 
bring disastrously to the front. This want of con- 
tinuity is, however, an evil inherent to our political 
system. We shall never eradicate it altogether 
whilst Board succeeds Board, and First Lords are 
appointed for periods dependent on the success of 
parliamentary manceuvres in which naval considera- 
tions play little or no part. Still, with our present 
political system there is a chance for improvement. 
In the case of the Royal Sovereign design we made 
a decided advance. Still much remains to be done. 
The first thing necessary is to recognise that an 
admiral cannot step from the quarter-deck to the 
Admiralty and blossom at once into a full-blown 
designer of warships. Even if he has had some 
experience in the dockyards and elsewhere, he 
has still much to learn. He finds, after a 
time, that things which seemed desirable are 
altogether impossible, whilst other features, 
formerly thought of small moment, are found to be 
necessary when considered in the uncompromising 
light of the naval architect’s science. These things 
take time to learn, and meanwhile the new Naval 
Lord is at sixes and sevens with his assistants, or 
else entirely subject to their influence, whilst the 
work he has taken over from his predecessor is 
brought to a standstill or is being undone. 

How to remedy this it is difficult to propose. It 
is claimed that Naval Lords must succeed each other 
at short intervals at Whitehall in order that “‘ fresh 
blood” may be introduced, that admirals grow 
rusty if kept long at Whitehall, and a constant suc- 
cession of new men fresh from sea must be kept 
up. Another reason advanced is that a certain 
number of admirals must be kept in reserve who 
are acquainted with the routine of official work, so 
that they may more efficiently carry out warlike 
operations. These points, however, we need not 
dwell upon, but they emphasise both the difficulty 
and the desirability of a recognised classification of 
warships. o 

Of late we have had several naval criticsengaged in 
this indeterminate butstill useful work. Lord Hope- 
toun, the new President of the Institution of. Naval 
Architects, in his address, to which we made re- 
ference last week, said that ‘‘the four great re- 
quirements in a battleship are, without doubt, 
speed, radius of action, gun power, and defensive 
armour.” He drew some comparisons between 
different vessels, but virtually did not attempt any- 
thing like a complete classification. It required the 
courage of a naval officer to attack such a problem ; 
and what is certainly one of the most tremendous 
papers ever contributed to any technical or pro- 
fessional institution was recently presented to the 
Royal United Service Institution by Vice-Admiral 
P.H.Colomb. The amount of work required for the 
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preparation of the tables accompanying the paper 
represents an effort that would have sufficed to 
prepare a treatise of considerable magnitude. In 
fact, the paper is a treatise, and will serve as a 
work of reference until the ships enumerated 
become obsolete and pass out of use. 

Almost simultaneously with the paper referred 
to there has appeared a classification of warships, 
which is wider in scope though more compact in 
form than Admiral Colomb’s analysis. This is 
the comparison of ‘*The Navies of the World,” 
which appears in this year’s issue of the ‘‘ States- 
man’s Year-Book.” It is a cheering sign of the 
times that the editor of this publication, who so 
well gauges the needs of our legislators, has thought 
it desirable to devote considerable space to the 
naval question. He has secured the services of 
Mr. S. W. Barnaby to deal with the subject. 
Still another well-known writer on naval subjects, 
Mr. W. Laird-Clowes, has attempted a classification. 
This appears in ‘‘ The Naval Pocket-Book,”’ a publi- 
cation published for the first time this year, and 
about which we shall have something more to say 
shortly. We have in these three contributions to the 
year’s naval literature, the views of an eminent naval 
ofticer, of a naval architect who has laboured almost 
exclusively in the field of naval construction, and 
of a critic who has devoted his attention largely to 
naval matters. 

Turning to Admiral Columb’s contribution, we 
cannot give even a brief abstract of his vast array of 
figures, and can only indicate the scope of his work. 
The title of the paper is ‘‘ Elements of Force in 
Warships,” and each table, there are 28 in all, sets 
forth one or more of the elements. Thus in one 
sheet we first have the ships ranged in order of date 
of laying down ; next comes an arrangement accord- 
ing to number of guns, next of rounds per minute, 
again of weight of metal per round per 1000 tons 
displacement, and so forth ; the elements of dis- 
placement, weight of hull, weight of armour, 
torpedo fire, engine power, speed, coal supply, fuel 
endurance, and gun-fire in its various aspects being 
all separately treated of. Again, all these features 
are brought together and tabulated in separate 
order, according to representative ships. 

It will be remembered that Captain Noel 
faced this problem of classification at a meeting of 
the Institution of Naval Architects in 1885, and 
Sir Nathaniel Barnaby also compiled certain 
tables tending towards the same end which were 
published in book form about the same time. 
Both these efforts are referred to by Admiral 
Colomb in his paper. This matter of classifi- 
cation was to the naval officer of old, a question 
absolutely simple compared to what it is in the 
present day, when warships have become so 
complex, and the chances of war so uncertain 
that a torpedo-boat might in a sea fight possibly 
earn a higher figure of merit than a first class of 
the line of battle—if the term may be still per- 
mitted. The judging of ships by points, the 
whole being aggregated into a definite figure of 
merit, has been looked upon as so hopeless a task 
that naval strategists have been content to range 
warships of different classes solely by the one 
element of displacement ; the conclusion that was 
forced upon them being that all ship designers 
were of equal skill, and therefore had used their 
working capital of displacement to equal advantage. 
That this must be far from truth it is easy to 
imagine, but in any case the chances of battle are 
so varied that an attempt to determine the question 
by argument would be hopeless. The apportion- 
ment of fighting value to ships according to date of 
design also presupposes equal skill on the part of 
all designers, and is, therefore, but an uncertain 
factor, even as far as it goes. 

These considerations, however, apply more to 
the case of a comparison be'ng made between the 
ships of different nations, which, of course, is the 
most necessary task for the naval expert to under- 
take. Such an exercise cannot, however, with 
propriety be carried out in public to the same 
extent that Admiral Colomb has essayed it for the 
British Empire, though it doubtless occupies the 
attention of the Intelligence Department ; and one 
cannot help considering Admiral Colomb as a 
whole Naval Intelligence Department in himself, 
in view of his recent paper, to say nothing of his 
many other labours in the cause of naval efficiency. 

In discussing the details of his scheme of work, 
Admiral Colomb speaks in the early part of his 
paper on the question of concentration of large 
force in a single bottom, as against moderate-sized 








vessels, and here he applies the touchstone of cost 
as the chief factor. ‘‘ The costliest of two systems,” 
he says, ‘‘ would have to justify itself by showing 
proportionate increase of force for increase of cost.” 
It is well that the public should be reminded of 
this when it is so often said ‘‘ Nothing should be 
too good and too costly for the British Navy.” 
After all the Navy is governed by the amount the 
country will pay for its support, and that is never 
equal to the maximum that would insure safety. 
The Fleet, like the ship, must be a compromise. 

Lord Hopetoun has, we think, also a bias to- 
wards moderate dimensions, taking as a standard 
for the term something less than the ‘‘ monsters ” 
of the present day. If, however, we accept ‘‘ the 
teachings. of history,” upon which many naval 
critics—and none more than Admiral Culomb— 
lay such force, ‘‘moderate dimensions” are not 
always advisable. Thus we see the Americans 
beating us time after time at the beginning of the 
century, because their frigates, though far fewer in 
number, were ship for ship superior to our own. 
The most striking instance was that of the Con- 
stitution, which escaped from a squadron of British 
vessels by superior sailing, and afterwards captured 
or destroyed many of our ships. 

In regard to ordnance—the most disquieting fea- 
ture the well-wisher of the British Navy has to con- 
sider—Admiral Colomb applies the same test. He 
considers how far gun power ina single cannon, 
rather than its dispersion in several cannon, 
might be economically practised, or where a balance 
could be struck. Considering all features, the 
author always found himself ‘‘ landed in estimates 
of comparative displacement and comparative 
cost.” 

Rams and torpedoes as weapons, Admiral Colomb 
finds by his analysis, when in competition with guns 
in the same ships, little affect the problem of 
the comparative fighting force of ships ; for it fol- 
lows that they tend to equalise forces apart from 
the displacement involved in supporting them, 
Neither of them, he says, involve weight in any 
degree proportionate to their destructive powers. 
A torpedo fired from a big ship against a little 
one is as likely to be fatal as if the case were 
reversed. 

It has been Admiral Colomb’s practice to make 
comparisons of the above nature for some years, 
and he tells us he has been fairly successful in 
making forecasts as to what the line of progress 
would be; a fact which should be encouraging to 
students of this branch of naval science. His in- 
ferences were that moderate displacements with 
moderate calibre of heavy guns would be arrived 
at, that secondary armament was a necéssity, that 
fleet actions between gun ships would be fought 
apart from the use of the torpedo, and that it 
would not influence the tactics adopted. 

We do not propose following Admiral Colomb 
through all his discussion on the various elements 
already enumerated. His paper, putting aside the 
tables, is an extremely long one, and should be 
studied by every one interested in naval matters. 
As an instance of the difficulty of grappling with 
the problem now under consideration, the influence 
of various kinds of armour, of guns of different 
calibre, of rapid fire and comparatively small 
penetration, as against fewer projectiles of greater 
individual energy, of the disposition of armour, 
of forced draught and natural draught speed, may 
be taken as typical, although, of course, these do 
not exhaust the list. 

We do not know whether it would be possible to 
apply the columns of figures in Admiral Colomb’s 
tables to graphic methods, but probably it could 
be done. In that case the relative positions 
of different ships would be more readily seen, and 
comparisons could be made that are difficult to 
institute when lists and columns of figures are 
dealt with. 

Turning to Mr. Barnaby’s contribution to the 
subject under consideration, we find that a less 
elaborate classification is attempted, the author’s 
procedure probably being largely dictated by con- 
siderations of space, although, doubtless, Mr. 
Barnaby had fully brought home to him the diffi- 
culties to which we have referred. Mr. Barnaby 
points out that every country has a naval classifi- 
cation of its own, but classification can hardly 
be said to exist anywhere beyond that of the 
crudest and most elementary kind; indeed, the 
divisions that already exist are apt to be misleading 
rather than helpful. Mr. Barnaby’s aim has been 


ference. In classifying battleships, he tells us, 
three chief factors have been taken into con- 
sideration—displacement, age, and speed. Dis- 
placement because it implies offensive and defen- 
sive power, age as indicating efticiency, whilst speed 
determines mobility. Thus he admits no vessel 
as a battleship which has less than 13 knots nominal 
speed. First-class battleships are of 6000 tons at 
least, and not more than 12 years old. Second-class 
battleships must be not above 20 years old, and 
third-class not more than 27 years old. The two 
latter must be over 5000 tons. Local defence 
vessels are a miscellaneous group of older and 
slower battleships, &c. First-class cruisers are 
divided into two groups. The first, a, must be of 5000 
tons or more, armoured or protected, and having a 
nominal speed of 17 knots or more, whilst the 
second group, b, are a miscellaneous group of smaller 
displacement or less speed. Second-class cruisers are 
of, or above, 2000 tons, and of 14 knots speed at 
least. All other vessels of cruising capacity are 
reckoned as third-class cruisers. Torpedo vessels 
are dealt with separately. On this classification 
Great Britain does not come out so greatly superior 
to other powers as in other comparisons that have 
been made. For instance, in battleships of the 
first class, we have 19 vessels launched, whilst 
France and Russia combined have 29. We have, 
however, 10 building to eight of France and Russia. 
We have five second-class battleships against 
10 of France. In battleships of the third class we 
have a small majority, eight against five for France 
and Russia. Port defence vessels, again, show 23 
to the credit of Great Britain, whilst France and 
Russia have 33. In first-class cruisers we have a 
decided majority in group a, 19 against six already 
launched, and 18 against eight still on the slips; 
whilst in group b we have but 11 against 20 of our 
two Continental friends. In second and third 
class cruisers we have also a strong majority. 

In a recent issue,* in writing on ‘‘Our Naval 
Position,” we pointed out how insufficient the 
fleet is for the duties it may be called upon to 
perform. We had not then the advantage of Mr. 
Barnaby’s excellent classification, but accepted that 
officially given by the Admiralty, which is more 
favourable to the British Fleet as compared to the 
fleets of our neighbours. Since the date at which 
we wrote, the programme for the coming year has 
been made public. If, however, we were now to 
rewrite our former article, we should see no reason 
to alter the general conclusions at which we then 
arrived, namely, that the naval strength of the 
empire is not commensurate with its need, and this 
unfortunately remains true, in spite of the compara- 
tively liberal estimates now in process of being 
voted. It may bea fact, as we are told, that the 
country will bear no more taxation. In that case 
the country must take its chance. 








THE PARIS INTERNATIONAL 
EXHIBITION OF 1900. 

Tue International Exhibition to be held in Paris 
in 1900 has now been formally sanctioned by a vote 
of the Chamber of Deputies. Evidence is not 
wanting that there is a lack of accord on the sub- 
ject between the French Senate and the Govern- 
ment, but in spite of this there is little danger that 
the higher Chamber will refuse to indorse the ap- 
proved project, that is to say, the plan which has 
been prepared by M. Picard, the Commissioner- 
General of the coming Exhibition. As we have 
already explained, there has been from the com- 
mencement a very strong opposition to the scheme 
being carried out ; this opposition has arisen chiefly 
from two sources. In the first place, the larger pro- 
vincial towns, and some of the most important 
manufacturing districts in France, have objected 
on the ground that the provincial and industrial 
centres themselves should—if exhibitions are to be 
held at all—be the sites where such exhibitions 
should take place, thus securing any advantages 
that may accrue to the district chiefly concerned, 
instead of contributing solely to the honour and 
profit of Paris; there is much to be said in 
favour of this objection, which points to the 
holding of frequent local and sectional exhibi- 
tions, instead of the great international celebra- 
tions which are every time becoming larger 
and more costly, and at the same time of less real 
utility. Opposition of a different nature exists in 
Paris itself ; this is directed, not chiefly against the 
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Exhibition, but against the proposal that it should 
occupy, besides the Champ de Mars and other 
areas hitherto used, a large portion of the Champs 
Elysées. The serious character of the opposition 
arising from these two causes was indicated by the 
prolonged and animated nature of the recent 
debate, which occupied three sittings uf the Cham- 
ber. In all probability the active character of the 
opposition will still be continued, but it is scarcely 
probable that it will be successful, and we may 
now expect that the scheme of M. Picard will be 
carried out on the monumental lines with which 
the public are more or less familiar. 

The report prepared some time since by the Par- 
liamentary Commission appointed to examine the 
question, showed a distinct tendency to recommend 
the abandonment of the undertaking, and it is 
clear that if the old restricted site alone had been 
available, it would have been far better for France 
and Paris to have held no Exhibition at all. In- 
deed, this opinion is apparently still held by a 
number of deputies; the feeling is, perhaps, 
strongest among those of socialist opinions. They 
object to the expenditure of large sums by the 
State, which they maintain could be devoted to a 
better purpose, and insist that the 20 millions of 
francs which is to form the contribution of the 
Government to the Exhibition, would be more use- 
fully spent if it were applied towards the creation of 
a pension fund for the benefit of old and disabled 
workmen. Naturally, although this proposition 
was warmly supported by a certain class of deputies, 
it bore no practical result, and the 20 millions were 
voted. There remained, however, the more difficult 
question as to what plan should be adopted. The 
discussion on this point was a somewhat severe 
one, the opponents to the Government plan holding 
very strong views as to the destruction of the 
Palais de l’Industrie, and the removal of those trees 
which must necessarily be cleared away on the 
Champs Elysées. 

One of the arguments urged against the Govern- 
ment plan is that it provides too liberally for side 
shows of all kinds, and that the serious character of 
the Exhibition will suffer very greatly from this 
cause ; in fact, that it will partake to a large extent 
of the nature of a fair, and not of an International 
Exhibition worthy of a great country. To this the 
simple and self-evident reply is, that however re- 
grettable the fact may be, it is nevertheless a fact, 
which must be faced, that no exhibition can succeed 
nowadays, unless such frivolities are provided with- 
out stint, for the recreation of the public. It is 
clear that the enormous expenses incurred in the 
installation and working of a great International 
Exhibition must be met by a sufficiency of public 
support, and this can only be secured on-the 
condition that ample attractions of a popular 
character are provided, such attractions them- 
selves constituting a great source of direct re- 
venue from concessions and royalties. During the 
recent debate, one of the deputies, M. Lavertajon, 
pointed out that it was not likely that foreign 
visitors would be attracted to Paris if the Exhibi- 
tion of 1900 were to be only a new edition of 1889; 
it was above all things necessary, in holding an 
International Exhibition, to organise it so that it 
should showa marked progress over its predecessor, 
and that as the Eiffel Tower and the great Machi- 
nery Hall have been preserved, and will of neces- 
sity form part of the 1900 Exhibition, it is evident 
that they must not be again the principal features, 
as they are now familiar to all the world. It was 
urged as a reproach against the commissioners of 
the coming Exhibition that, before obtaining the 
Government sanction, they had prepared their 
plans? and made the necessary arrangements with 
the great financial houses of Paris; it does not 
appear to us that this is a reasonable criticism, for 
in so doing the commissioners not only saved 
time, but were able to give the Government reli- 
able information as to the probable outlook. The 
present Chambers have had a great advantage over 
the legislative body which were responsible for the 
Exhibition of 1889; the latter had to deal with a 
very vague and incomplete scheme, and to decide, 
on insufficient data, questions of very great import- 
ance ; in the present case, as the project was laid 
before the Chamber in minute detail, the decisions 
arrived at have been based on complete informa- 
tion. It does not appear quite clear why so 
much opposition has been raised against the 
destruction of the Palais de 1'Industrie, which 
is not only an unsuitable building for the fine 
site it occupies, but is now rapidly falling in‘o 





decay. Moreover, if money were expended in its 


restoration and maintenance, it is inconvenient for | 


the purpose of exhibitions, while the arrangements 


for lighting are very imperfect, and a consider-' 


able portion cannot be made use of at all. As 
regards 


avenue extending from the Palais de |’Industrie 


to the river opposite the Invalides, although ' 


such a work would involve the removal of a certain 
number of trees, it would seem that the change 
would bring with it a permanent benefit to the 
Champs Elysées, and the French landscape gar- 
deners can assuredly be trusted to complete this 
alteration without sacrificing the beauty of the 
magnificent park. 

The vote of the Chambers in favour of the entire 
scheme was secured chiefly owing to the arguments 
of M. Picard, the Commissioner-General, who ex- 
plained in the clearest manner the advantages 
that would result from the adoption of the Govern- 
ment project. He especially dwelt on the almost 
unanimous manner in which the foreign countries 
had notified their intention of accepting the invita- 
tions to participate in the Exhibition of 1900; he 
said that the public press had taken more real 
interest in the prospects of this than of any other 
previous exhibition, and he insisted on the impor- 
tant influence that this great gathering would have 
on the foreign and colonial trade of France. Natu- 
rally he argued that there is an absolute necessity 
of eecuring a far larger area than heretofore for the 
1900 Exhibition ; on this point he had an unanswer- 
able argument, assuming that an exhibition is 
to be held, for the space of the 1889 Exhibition was 
too restricted in all departments, and with the 
greatly increased demands for space, due partly to 
the participation of Germany, it is beyond dispute 
that it would be far better not to hold an exhibition 
at allthan to have one unworthy of the country. 
M. Picard also carried the Chamber with him on the 
advantages that would be secured to the public by 
having an entrance in the heart of Paris on the 
Place de la Concorde instead of on the Champ de 
Mars. It is true that there are some drawbacks to 
very great size, as was shown by the Exposition 
at Chicago in 1893, but the French commis- 
sioners will know how to deal well with this 
difficulty, and there is no fear of the mistakes 
that were committed at Chicago being repeated at 
Paris. 

The Exhibition of 1900 is therefore voted, the 
details of the scheme being practically those with 
which our readers are familiar. The assistance to 
be rendered by the State and the Ville de Paris are 
such as we have already described, and the emission 
of 3,250,000 bonds, each of 20 francs, will furnish 
the remainder of the funds necessary for the com- 
pletion of the work and the maintenance expenses. 
It is, of course, quite possible that the total outlay 
may be in excess of the revenue arising from all 
sources—subsidies, bonds, concessions, gate money, 
&c. ; and in such a case it would be necessary to 
ask for a supplementary grant. It may, however, 
be assumed that the estimates are sufficient, and 
that the experience of M. Picard may be relied 
upon in all relating to the financial part of the 
undertaking. 

The Chamber of Deputies have realised that—it 
being decided that an International Exhibition shall 
be held in 1900—it must be on such a grand scale 
and so organised as to insure the greatest chance of 
success. It is characteristic of the present time, 
and the remark does not apply to France only, 
that one of the arguments in favour of holding the 
Exhibition was, that the works would give employ- 
ment to a large number of workmen; as in this 
country, there is a class of politicians who never 
lose an opportunity of trying to convert the 
State into a means of supporting one section of the 
population at the expense of another. Another 
interesting detail in connection with the recent 
vote is worth referring to ; the Socialistic element 
in the Chamber demanded and obtained, theo- 
retically at least, conditions extremely favourable 
for the working man, both as regards the labour 
employed, and the material supplied ; an effort was 
made to render the eight-houra day compulsory, 
but this was not accorded. What strikes us as 
curious was the eminently reasonable demand that 
one day’s rest in each week should be assured, and 
this was granted, without, however, it being decided, 
as the advocates of the measure desired, that it 
should be the Sunday ; but it was settled that at 
least 50 days in the year should be reserved for 





the destruction of the Cour de la’ 
Reine, and the creation of a new and broad; 





rest. Certain of the deputies desired that only 10 per 
cent. of foreign labour as a maximum should be 
permitted; others insisted that every foreigner 
should be excluded. This would be carrying pro- 
tection to absurdity, but was no more ridiculous a 
proposal than many that we have to listen to in our 
House of Commons. Of course, if such a request 
had been acceded to, the Exhibition could not be 
international, as foreign exhibitors must employ 
foreign workmen in installing their exhibits. It 
was, however, conceded that on the actual works 
no more than 10 per cent. of foreigners should be 
employed. 

There is but little reason to doubt that the 
Senate will confirm the vote of the Chambers, and 
that the Exhibition will be completed on the 
magnificent scale which we have already described. 
Under these improved conditions of site, the cele- 
bration of 1900 will far exceed in completeness and 
splendour not only that of 1889, but everything 
that has been hitherto attempted. There is little 
ground for supposing that the foreign co-operation 
will not be on a scale worthy of the undertaking, 
but, nevertheless, it is quite certain that many 
people in France will continue to regard the Exhi- 
bition with disfavour, and the number of those 
who consider these great international gatherings as 
productive of little good in comparison with the 
enormous trouble they involve, is increasing. 








INDUSTRIAL PROBLEMS IN THE 
FAR EAST. 

THE recent war between Japan and China has 
been the means of awakening the civilised world 
to the importance of many problems which have 
been slowly evolving in the Far East for fully a 
third of a century, but which have for the most 
part been overlooked by ordinary observers. Japan, 
in a sense, has been rediscovered. Instead of being 
simply a very interesting country for the curio 
collector, the artist, and the globe-trotter, she 
has almost at one bound taken a prominent position 
among the nations of the world, and must evidently 
perform a very important -part in working out the 
destinies of the Far East. When, not so many 
years ago, some of her ardent sons announced their 
determination to make her the Britain of the East, 
their remarks were for the most part received with a 
smile, as the outcome of youthful exuberance, 
which would be sobered when they came to know 
a little more of the slow evolution of the societies of 
the West. The rapid changes and the solid pro- 
gress made by Japan during the past quarter of a 
century are unique in the history of the world, and 
afford a most instructive lesson as to what a 
nation can do when it makes up its mind not to 
drift along in an aimless manner, but to work 
out its own destiny in its own way and ac- 
cording to its own ideals. Nothing has been 
more remarkable than the growth of an intelligent 
public opinion in Japan, as is evidenced by the 
great and rapid development of the news- 
paper press. A quarter of a century ago news- 
papers were practically unknown in the country ; 
now there are hundreds of them, which are 
eagerly read by all classes of the community. 
During the recent war the patriotic feeling which 
was evolved was most intense, and the nation rose 
in a body to support the action of the Government. 
The spirit which animated the army and the navy 
partook almost of the nature of that of the 
crusaders, and became a religious faith which im- 
pelled them to deeds of daring and endurance. 
When this was backed up by effective organisation 
and equipment, the Chinese, who were badly armed 
and led, and were awanting in patriotism, found 
them irresistible. While those who knew the 
Japanese were prepared for brilliant feats of arms 
on their part, they did not expect such an utter 
collapse on the part of the Chinese, a result 
which proved that the Government of the coun- 
try is in an_ entirely demoralised condition. 
Should the war prove to have been the means of 
arousing the national spirit of China, it will be 
impossible to estimate the ultimate results. When 
hostilities broke out it was evident that public 
opinion in this country was in favour of China, and 
Japan was looked upon as a wanton aggressor; but, 
as the 7'imes special correspondent recently pointed 
out, facts have been disclosed which prove that 
China had for some years contemplated the invasion 
of Japan, and that the preparations for it were 
intrusted to Li Hung Chang. That astute person- 
age did not at all object to the project ; he simply 
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urged that it would be a mistake to assail the 
intended enemy too hastily. All this was perfectly 
well known to the Japanese statesmen, and they 
took the opportunity of bringing matters to a crisis, 
and of showing her rival that the naval and mili- 
tary power of Japan was not to be despised in the 
manner in which it usually was by the Chinese. 

The immediate results of the war are already 
very apparent. It has not only caused the naval 
and military power of Japan to be recognised, but 
it has also directed attention to the great develop- 
ment which that country has made in many de- 
partments of industry, and led British and Conti- 
nental manufacturers to consider seriously tke pro- 
bable effects on their trade and on commercial affairs 
in the East generally. It has also given an impetus 
in the same direction to China, and has raised the 
question whether Japanese or European influence is 
to dominate the Chinese industrial development. It 
has given Japan possession of the island of Formosa, 
which is not only very valuable on account of its 
mineral and other resources, but is also most impor- 
tant as a naval station. It has, on this account, 
afforded to Russia an opportunity of pressing her 
claims for recognition as an Eastern Power, pro- 
bably, however, somewhat prematurely, and before 
she is prepared to take steps to enforce them. When, 
however, she has completed the Trans-Siberian 
Railway to Vladivostock, we may rest assured 
that she will not make that the terminus. The 
recent report that she had obtained permission 
from China to run a branch of that railway 
down the Liao-Tung Province to Port Arthur, 
and, further, to station a part of her Pacific 
fleet in the best harbour on the east coast 
of Asia, at least indicated the direction of an ad- 
vance which is certain to be attempted sooner or 
later, and which from Russia’s point of view is, on 
the whole, to be justified. At any rate, we would 
have little difficulty in justifying it, if Britain were 
in her place. If this were carried out, and she were 
allied with France, and as was recently the case 
with Germany as a friendly neutral, the political 
position would become extremely serious for Britain, 
for it would change the whole balance of power in 
the Far East. The problem would then be, What 
ought to be the policy of Britain in relation to 
Japan and China? Moreover, an alliance of 
France and Russia might lead to complications in 
Siam and South-Western China and be a menace 
to our Indian Empire. For the next few 
years the relations of Korea to Japan and 
Russia will be watched with very great anxiety, 
for a little injudicious haste on the part of any 
Power might precipitate a crisis of which it is im- 
possible to foresee the results. Our statesmen 
must give these problems their most serious con- 
sideration from every point of view, and it is to be 
hoped that they will arrive at a solution which will 
be in the interests of humanity. 

It is probable that the Trans-Siberian Railway 
will not have any very marked direct results on 
the commercial relations of the East, as it is 
evidently designed chiefly for military purposes, 
and to develop the resources of the country 
through which it passes. Very different, however, 
will be those of the Nicaraguan Canal, which 
has now some prospect of being completed in a 
few years under the direct control of the United 
States Government. It will open up the trade of 
the Far East with the States of North and South 
America, and establish a competition with Lanca- 
shire which will be very severe. That competition 
is certain to be intensified by the development of 
the cotton manufacture in Japan and China. No 
doubt as China is opened up to foreign trade the 
demand for cotton goods will be greatly increased, 
but the tendency will always be to develop produc- 
tion in every department in the country itself. It 
must never be forgotten that every cotton or woollen 
mill for which machinery is sent abroad, is simply 
anothersteptowardsthedestruction of that industrial 
supremacy which we have been ableto obtainthrough 
a fortunate combination of circumstances, many of 
which, however, are being rapidly changed. The 
Japanese are importing cotton from India, and wool 
from Australia, and seem determined not only to 
supply their own wants, but also to enter the 
markets of the world as competitors with all comers. 
While many of the cotton mills of Lancashire are 
working at a loss, those of Japan are paying divi- 
dends from 10 to 20 per cent. In many other 
departments the results are nearly as striking, and 
the consequence has been that Japanese manufac- 
tures have been able to obtain a hold in various 








markets. Matches, for instance, are very nearly 
a Japanese monopoly in the Far East, and 
umbrellas seem to be in a fair way of becoming 
another. The possession of Formosa gives Japan 
practically an unlimited supply of sugar, and 
there can be little doubt that in a very short 
time she will be able not only to supply her 
own wants, but also to import large quantities into 
China. Ina recent article we gave an outline of a 
very extensive programme which the Japanese had 
made out for the extension of their mercantile 
marine, and they are evidently determined to make 
it a success. For some time the ships will be built 
in foreign countries, but arrangements are being 
made which will render Japan independent, not 
only as regards the supply of the materials required 
in shipbuilding, but also the skill necessary for 
carrying on the work. 

Less than a quarter of a century ago there was 
not a single mile of railway in the country ; now 
there are fully 2000 miles open for traffic, and 
more than 500 under construction. The telegraph 
system of Japan is almost as complete as the most 
advanced countries in Europe, and the various 
services of the post-office have been very fully 
developed. The cotton industry has made very 
rapid progress in all its departments, and the 
machinery required for it is gradually being sup- 
plied from Japanese workshops, which are now 
able to turn out very good examples of machines 
and tools of all kinds. Paper manufactories, 
chemical \works, in short, almost every department 
of modern industry is now represented in the 
country, and in some of them the development has 
been quite phenomenal. 

Apart from the results of the recent war, it 
would be very interesting to consider the causes 
which have enabled Japan to make so much indus- 
trial progress. Some writers attribute it in great 
part tothe depreciation of silver and the conse- 
quent advantage which is given to native produc- 
tion ; others to cheap labour and the economical 
habits of the Japanese. These, no doubt, have 
been factors in the problem, but they are quite 
inadequate to explain the results which have taken 
place. Those who were leading the Japanese nation 
were wise enough to see that if their country was 
ever to attain the position which they were anxious 
that it should occupy, they must begin their work 
with a solid educational foundation. During the 
past 25 years great attention has been given to 
every department of education, both general and 
technical, with the result that not only are there 
large numbers of men qualified to carry on the 
industry and trade of the country, but there is 
also an educated public opinion to support any 
steps which may be taken to raise the position of 
Japan among the nations of the world. It cannot 
be denied that national ambition—some might 
almost be inclined to call it national vanity—has 
been a very important factor in producing the 
changes which have taken place in Japan during 
recent years. 

Not only are the problems which are likely to 
arise between Japan and China and foreign Powers 
very important to politicians and manufacturers, 
but the internal affairs of those two countries 
afford a most interesting field of study to socio- 
logists. The rapid constitutional and industrial 
changes which have been brought about in Japan 
have been accompanied by many social and economic 
results which are already attracting the attention of 
many of the most thoughtful men in the country, 
and they must soon develop into the problems 
which are now confronting European nations. The 
most enlightened among the Chinese have always 
said that they did not object to western civilisation 
and its industrial appliances, but they wished them 
to be introduced very gradually, so as not to cause 
great hardships among the mass of the people. The 
recent war will, no doubt, quicken their pace in 
many directions, while the pressure of the foreign 
Powers may lead to developments which are at pre- 
sent totally unexpected. It is evident that affairs 
in the Far East have now reached a most important 
crisis, and their development should be carefully 
studied by all who are interested in the great world 
movements which are certain to have very great 
effects on the destiny of humanity. 


NOTES. 
Russtan Raiiways. 
A SPECIAL committee, under the auspices of the 
Department for the Interior, is to investigate and 
report upon the various projects for new railways 








in Northern Russia. A previous committee has 
already reported upon the following plans: A rail- 
way, Perm-Vehtim-Kostroma (proposed by the 
Moscow- Vologda-Archangel Railway Company) ; a 
railway, Perm-Vjatka-Vologda-St. Petersburg; a 
railway, Kineshma-Vjatka, and a railway, Nishney- 
Novgorod-Vjatka. The majority of the committee 
were in favour of the first alternative, whilst its 
military members advocated the Vjatka-Vologda- 
St. Petersburg line. In addition to these the St, 
Petersburg-Petrosuvodsk-Kern line has been much 
discussed. With regard to the zone tariff in Russia, 
there is officially stated to have been sold altogether 
43 million tickets during 1895, representing an 
aggregate of takings of 58 million roubles, the corre- 
sponding figures for the previous year being 53 
million tickets and 50 million roubles. If these 
figures are really correct, the number of passengers 
have consequently decreased, whilst the receipts per 
individual have materially increased. The number 
of long-distance journeys must have greatly in- 
creased, which is natural enough, as it is more espe- 
cially such that are benefited by the zone tariff, 
which in Russia only begins really at distances of 
not less than 300 versts, but the reduction is in 
some cases as much as 75 per cent. of the former 
tariff. With regard to the Siberian Railway there 
were, at the beginning of 1895, 740 miles opened for 
general traffic, whilst the aggregate length of the 
various sections opened to public traffic at the 
beginning of the present year amounted to 1365 
miles. The preparatory work in connection 
with the Nikolsk-Ningut railway and the Ningut- 
Tsitsikar - Sretensk line, and also a possible line 
from Tsitsikar to Port Arthur, is being steadily 
advanced, and a large staff of engineers is, and has 
been for a number of months, engaged in surveying 
the country. It appears that French and Russian 
engineers have co-operated in those distant parts, 
and that the latter have done much in the way of 
preliminary work to assist the former, who will 
probably have the actual building of the railway. 


Carson Ions AND CaRBON-CONSUMING CELLS. 


Dr. Alfred Coehn has succeeded in dissolving 
carbon in a galvanic cell, in precipitating it again 
on a cathode, and in forming a lead peroxide-carbon 
couple of an electromotive force of 1.03 volts. 
This is the first time that carbon has, to all appear- 
ance, been obtained in the ionic state, and his 
carbon-consuming cell constitutes a very remark- 
able advance on its predecessors. The short com- 
munication which Dr. Coehn brought before the 
Elektrotechnische Verein of Berlin is of a pre- 
liminary but most encouraging character. Carbon 
anodes give a great deal of trouble, because they 
disintegrate. When electrolysing dilute sulphuric 
acid by meansof carbonanodes, Bartoli and Papasogli 
obtained in 1884 carbonic acid and carbonic oxide, 
in addition to oxygen. Under suitable—not 
specified—conditions of current density, con- 
centration, and temperature, Dr. Coehn now finds 
that the oxides alone are produced, 70 per cent. 
carbon dioxide, 30 per cent. of oxide, and that no 
free oxygen will be generated. At higher tem- 
peratures the acid in the cell turns yellow, then red 
and brown; the platinum cathodes receive a 
deposit, first shining in beautiful iridescence, and 
soon becoming black like graphite. The deposit 
is not attacked by hydrochloric acid, is very slightly 
soluble in boiling nitric acid, disappears com- 
pletely and quickly in a flame, and can be 
oxidised by chromic acid. Elementary analyses 
further proved that the deposit consists essen- 
tially of carbon. But there is always some hy- 
drogen present. In what state the carbon 
passes into solution, remains yet to be esta- 
blished. It may be as carbon or as a carbohydrate, 
which latter must be a conductor of electricity, an 
exceptional case. It is also possible that the deposit 
binds water, somewhat like water of crystallisation, 
with great tenacity. Under the suitable conditions 
of temperature and concentration, a carbon anode 
and a lead peroxide plate yielded, in dilute sul- 
phuric acid, a constant current of 1.03 volts, the ex- 
ternal resistance being 100 ohms. The current only 
stopped when the peroxide wascompletely discharged. 
Platinum combined with a peroxide plate would only 
give a faint current of short duration. With carbon 
and platinum in caustic soda, Bartoli and Papasogli 
had obtained an electromotive force of 0.2 or 0.3 
volt. About the carbon-consuming cell of Borchers, 
the subsequent researches of Brooks, R. Mond, 
Tatlow, and others, and Korda’s cell, carbon in 
fused salts, silence has prevailed for some time. 
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Here is a new method of generating electricity 
direct from coal, and theoretically the investi- 
gations have a very high interest. If we have 
really to deal with carbon ions, the valency of 
carbon may definitively be settled. Dr. Coehn is 
working in this direction ; but as yet the reactions 
appear too complex and uncertain. 


MECHANICAL TELEGRAPHY. 

The advantages of the mechanical transmission 
of telegrams have long been recognised, and with 
the Wheatstone apparatus at present in use in 
England some 600 words per minute have been 
recorded, though this rate is much above the ordi- 
nary working speed. In submarine work the auto- 
matic system of transmission has also great advan- 
tages, since the great regularity with which the 
signals are then transmitted allows a substantial 
increase in the speed of the working, which, in the 
case of long cables, is always low. In a lecture 
delivered to the Franklin Institute, Mr. Patrick 
Delaney claimsthat the maximum speed of the Wheat- 
stone system has now been reached, and he considers 
any substantial increase can only be obtained by 
operating on new lines of development, and aban- 
doning the use of mechanical movements in favour 
of electrolysis, as proposed many years ago by 
Alexander Bain. The apparatus brought out by 
the latter inventor was, however, imperfect, so 
that the system has not, he considers, had a fair 
chance. The principal trouble arose from the 
‘tailing ” of the signals when it was attempted 
to work at a high speed. This arose from re- 
tardation, which prevented the complete discharge 
of the line from one signal before another was re- 
ceived. The two, therefore, ran together, form- 
ing a continuous mark on the receiver tape, and 
causing trouble in the decipherment of the signal. 
This difficulty was surmounted by Varley, who 
added an electro-magnetic shunt round the re- 
ceiver. Mr. Delaney proposes to use a receiver in 
which ‘‘ tailing” will hardly interfere at all with 
the legibility of the message. The receiving instru- 
ment consists of three fingers, resting on the pre- 
pared tape, which travels at a rapid rate under- 
neath them. The current from the line passes 
through the middle finger to the outer ones when 
a dot is to be sent, and from the outer fingers to the 
middle one whena dash is intended. Hence, on 
the receiving tape, a dash is represented by two 
short parallel strokes near the margins of the 
tape, and a dot by a single one in the centre of the 
tape. If, through rapid running, three successive 
dots coalesce, they form a single strcke about three 
times as long as a dot, and there is no difficulty in 
understanding that three dots are meant, as the 
character of the signal depends entirely on its 
position on the tape. The transmission is effected 
by a perforated tape, in which two lines of holes 
are punched, a hole in one line representing a dot, 
and in the other a dash. This tape is passed 
between two sets of brushes, and according as one 
or other set come in contact through a hole in the 
tape, a current in a positive or negative direction 
is sent into the line. With an artificial line of 
800 ohms resistance, and two microfarads capacity, 
corresponding to an ordinary iron telegraph wire, 
between New York and Philadelphia a speed of 
2400 words per minute was obtained in the earlier 
experiments, the record being perfectly legible. 
Since then this speed has been greatly exceeded, 
the record being raised to 8000 words per minute. 
A special machine for perforating the transmitting 
tape has also been devised, which, it is stated, can 
be operated as fast as an ordinary Morse key. 


A New JApanrsE BArtiesuip. 

On Tuesday last, the 31st ult., there was success- 
fully launched from the yard of her builders, the 
Thames Iron Works Company, the battleship Fuji, 
one of two sister ships now being constructed in 
this country. It really seems a pity that the 
famous Blackwall yard—where so many gallant 
fighting ships have been built—has not more 
orders intrusted to it for the British Navy, if 
only on account of the unrivalled arena its 
slips supply, from a spectacular point of view, 
on the occasion of a launch. As is well known, 
the works are situated at the mouth of Bow 
Creek, which makes a sharp bend just before 
entering the Thames, and then terminates 
in a short broad stretch of water, which is 
at right angles to the course of the larger river. In 
this way the vessels are built at the head of the short 
terminal reach, which onthree sides is almostentirely 
commanded from the land. As if to add to the value 





of this natural amphitheatre, there are buildings on 
the two sides, the sloping roofs of which afford excel- 
lent points of observation, whilst on Tuesday last 
numerous stands were erected for the accommoda- 
tion of sightseers. Never, perhaps, was a greater 
number of persons gathered together to witness a 
launch. The crowd of faces alone was worth a trip 
down the Thames to see. The launch, like all we 
have ever seen from the Blackwall yard, was per- 
fectly successful, the Fuji taking the water without 
either breaking up her cradle, crumpling up the 
ways, or stopping short of her journey’s end. The 
Fuji is 400 ft. long over all, and 374 ft. between 
perpendiculars. She is 73 ft. wide, and 43 ft. 6 in. 
deep. The normal draught is to be 26 ft. 6 in., at 
which the displacement will be 12,450 tons. The 
vessel is of course propelled by twin screws. She 
has bilge keels 2 ft. 6 in. deep extending over about 
half the length of the ship. The deadwood is cut 
away aft, and the rudder is partially balanced, part 
of the surface extending forward of the rudder 
stock below the bottom, so that the balancing is 
effected in a manner that is adopted with cruisers, 
but is not usual with heavier ships of the line. 
The usual double bottom, with cellular division, 
has been adopted. For 226 ft. of the ship’s length 
there is a belt of Harveyised armour which ex- 
tends 3 ft. above and 5 ft. below the normal water 
line. It is 18 in. thick at the middle, 16 in. at the 
intermediate parts, and 14 in. at the ends. The 
protective deck over the machinery space is flat and 
24 in. thick. At the ends of the ship it is lower. 
Above the belt the battery armour is 4 in, thick, This 
carries the protection up to the main deck. There 
are two barbettes of the usual ‘‘ pear shape,” one 
at each end of the citadel. These are connected to 
the side armour by heavy armoured screens. The 
maximum thickness of the barbette armour is 14 in. 
The conning tower has also 14-in. armour. The 
armament consists of four 12-in. 49-ton guns, ten 
6-in. quick-firing guns, twenty 3-pounder guns, 
and other lighter weapons. There are five discharges 
for 18-in. torpedoes. The propelling machinery is 
being supplied by Messrs. Humphrys, Tennant, 
and Co., and with 13,500 horse-power it 1s esti- 
meted the speed will be 18} knots. 





PRIVATE IRON WORKS IN RUSSIA. 
ACCORDING to the most recent statistical statements, 
which apply to the year 1894, 0.S., the production of 
iron ob steel by the various private iron works in Russia 
was as follows : 
Production in Poods.* 





Numbe: 
eat of — Pig Iron Iron. Steel. 
| Work 
= ine wae H 
The North District | 
(the Governments of 
St. Petersburg, 
Olonez, Kurland | 6 51,751 3,789,133) 14,700,115 


The Ural District (the 
Governmentsof Perm, 
Uta, Orenburg,, 
Wjatka, and Wologda)| 

The Moscow District | 
(the Governments of! 
Nishni-Novgorod,| 
Wladimir, Rjason,| | 
Tambow, Pensa, Mos-| | 
cow, Tula, and Ka-| 
luga) .. i os 43 

The South District (ee 
Governments of the 
Don Cossacks, Iekate- | 
rinenlav, and Chersop)) 6 

The South-Western Dis-| 
tricts (the Govern-| 
ment of Wolhynia) | 5 

The Kingdom of Poland) 

(the Governments of 


86 | 28,357,907 23,247,079! 4,097,506 


| 7,750,617 8,027,179 7,803,433 


| | 
|27,152,512 6,371,179 28,071,314 
212,752 112,223 


| 
10,745,843 8,298,521 | 13,233,230 





Kjelie and Wilna) .. 43 
189 74,271,370 49,845,314 | 67,706,598 
Tons oe) 1,194,400 810,000 | 1,090,000 


| 
* 62 poods = 1 ton. 
These figures ouly represent the output of the private iron 
works in European Russia, and they do not comprise the 
production of the iron works belonging to the Crown or 
to the Emperor, nor those in Siberia and Finland. The 
exact figures for these for the same year are not yet avail- 
able, but as they vary only little from yearto year, those 
for the previous year are appended below, 











| 

_— No. of Pig 
: Works. Iron. Iron. | Steel. 
Crown works, Ural a 13 8,585,474 | 1,542,254 | 255,828 

» North District 5 153,596 | 

os Poland .. 4 382,429 129,120 | 
Imperial works in Siberia 2 185,108 | 93,375 301 
Private °° on 2 294,288 172,879 1,284 
” » Finland 42 1,272,150 | 685,430 112,248 
Poode 5,873,045 | 2,623,058 | 369,661 
Tons 94,600 | 40,800 | 5,960 
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The regate production of pig iron in the whole of 
Russia during 1894 can consequently be estimated ab 


about 80,000,000 poods, which is rather more than 
9,000,000 poods in excess of 1893; in addition to this 
the imports into Russia during 1894 of iron and steel 
and manufactured iron and steel showed a considerable 
increase. t 

During the year 1894 there were imported into Russia 
from Western Europe : 


poods, 
Tron 14,808,000 
Steel uae 2,979,000 
Manufactured iron 2,129,000 
Machinery ae ms 5,464,000 


In addition to this, 9,441,000 poods of pig iron were 
imported to Russia, which—reducing iron and manufac- 
tured iron, &c., into pig iron at the rate of 1 to 14—shows 
an increase as compared with the previous year of over 
15,000,000 poods, or, say, nearly 260,000 tons. 

: a the increased consumption during 1894 of 
iron in Russia to some extent can be accounted for 
through the increased requirements of the Crown, the 
greater part of the same comes upon the nation at large, 
the more so as the requirements by the Crown of rails 
were no greater during 1894 than during 1893—another 
circumstance which tends to prove the rapid develop- 
ment of industries in Russia, 





BOILER EXPLOSION AT BRIGHOUSE. 

A FORMAL investigation has been conducted by the 
Board of Trade, at the Town Hall, Halifax, with regard 
to a boiler explosion which occurred on December 31 last 
at the Granny Halland Pond Quarries, owned by Messrs. 
Farrar and Co., Limited, Brighouse. The Commissioners 
were Mr. Howard Smith and Mr. Alexander Gray. Mr. 
Gough appeared for the Board of Trade, and Mr. Waugh, 
barrister, for Messrs, Farrar and for Mr. William 
Crowther, managing director. Mr. Wilson, H.M. In- 
spector of Mines, Leeds, was present at the inquiry. 

In opening the proceedings Mr. Gough described the 
boiler, which was of the vertical internally fired class, 
used for working a crane in connection with the lifting 
of stone at the quarry. It exploded on the date named, 
and a man, who was near at the time, being blinded by 
the steam, and eager to make his escape, fell into the 
quarry, and was killed. Several witnesses were called by 
Mr. Gough, and among them John Harrison, the engineer, 
who said he had had between 25 and 30 years’ experience in 
engineering matters. He examined the exploded boiler 
every three months, and washed it out regularly every 
month. He did not think he had made any mistake as 
to the amount of water shown by the gauge glass on the 
day of the explosion, and was satisfied that there was a 
sufficient supply in the boiler, The crown-plate was } in. 
thick, and the boiler ought not, he thought, to have 
burst ata pressure of 40 lb, The morning of the explosion 
was a very dark one, and he had looked at the water 
gauge by the light of a match. 

By Mr. Howard Smith: The last time he examined the 
firebox crown was about nine or ten weeks before the 
explosion, when he found a little scale on the plate. He 
began to look after the boiler 20 years ago, when it was 
worked at 60 lb. pressure. It had occurred to him that 
as the boiler got older it would be advisable to reduce the 
pressure, but he did not do so, because he thought the 
boiler good enough. No one besides witness had ever 
examined the boiler to his knowledge. He had not 
specially ascertained how far the plates were wasted. 

Joseph Richmond, mechanic in the employ of Mr. 
Bradley, engineer, Brighouse, deposed to seeing the boiler 
on December 9, when he was satisfied that it would 
work safely at 60 lb. He saw the thickness of the plates 
the day after the explosion, and did not then consider 
that the firebox would have collapsed at the working 
pressure. There were distinct signs of overheating ; 
there was no scale on the plates, it having been burnt. off, 
and the metal had been bent by the overheating to which 
it had been subjected. 

By Mr. Howard Smith: The cause of the overheating 
was that the water had been below the crown of the fire- 
box, although there had been a sufficient quantity to allow 
the attendant to get steam up to 40 lb. pressure. 

Mr. G. W. Buckwell, engineer-surveyor to the Board 
of Trade, presented a report on the result of his examina- 
tion. He did not find the boiler in such bad order, 
though, of course, after 20 years, it was bound to be 
slightly corroded. It was not, he thought, fit for a work- 
ing pressure of 60 lb., but adopting the Board of Trade 
rules the pressure for the crown of the firebox should have 
been 221b, The collapsing pressure, assuming the plate 
to be 3 in. thick, would be 97 Ib. 

Mr. Howard Smith: You therefore think that the 
crown of the firebox would not, in the ordinary way, have 
collapsed under a less pressure than 97 lb.? To what then 
do you attribute the explosion ? 

itness, in reply, said that he had not the slightest 
doubt that the bulging and collapse of the firebox had 
been due to overheating through deficiency of water. 

This concluded the examination of witnesses, and Mr, 
Waugh addressed the Commissioners in defence of the 
owners of the boiler, and their managing director. There 
was, he said, according to the evidence, only a pressure 
of 40 lb, on the steam gauge at the time of the explosion, 
and it was perfectly obvious that the boiler could not 
have exploded under that pressure. 

Mr. Howard Smith: No; it must have been more than 
double that amount. 

Mr. Waugh, continuing, said they were therefore bound 
to look to some other cause. Against the evidence of 
Harrison, who said that he saw the water half-way up in 
the glass before he pulled out the damper, they had the 
strong fact that there was every indication that the cause 
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of the explosion was overheating, and no other. Har- 
rison must have been mistaken, as he had tested the 
water gauge in the dark, and simply by the light of one 
match, and he must have been deceived into believing 
that the boiler contained sufficient water. 

Mr, Howard Smith: The fact that Harrison blew 
through the gauge tap on the day before the explosion 
was in his favour. 

Mr, Waugh, resuming, said that Harrison made one of 
those mistakes that any one might have made even under 
more favourable circumstances. Men were not all per- 
fect machines. Mr. Waugh, therefore, asked the Com- 
missioners to say that Harrison had simply committed an 
error of judgment. As to Mr. Crowther and Messrs. 
Farrar, Limited, he thought they were bound to be ac- 
quitted of all blame. They appeared to have done every- 
thing they could by employing a competent engineer, and 
aman who, at all events for 10 years, had looked after 
all their boilers, and who had a good character from his 
previous master. 

Mr. Gough summed up briefly, and submitted a list of 
questions on which he requested the Court to give judg: 


ment. He trusted that one result of that inquiry would be 
to teach people to show more care in the working of 
boilers. The one in question had undoubtedly been for 


a long time worked at the pressure for which it was 
originally constructed at least 20 years ago, without any 
reduction being made. 

Mr. Howard Smith: The boiler certainly was not fit 
for 60 lb. pressure, that is to say, with a reasonable factor 
of safety. 

Mr. Gough, continuing, said there was no doubt the 
cause of the explosion was overheating, and that Harri- 
son, the engine tenter, may have been misled as to the 
quantity of water shown in the gauge glass. 

The hey then adjourned, and on reassembling the fol- 
lowing day, Mr. Howard Smith gave judgment. The Com- 
missioners found, he said, that the explosion was caused 
by the crown of the firebox, which had been somewhat 
reduced in strength by corrosion, having been overheated 
through shortness of water, whereby it was rendered un- 
able to resist the pressure to which it was subjected at the 
time. They did not say that the boiler was not worked 
under eafe conditions. It had not been suggested by Mr. 
Gough that Mr. Crowther was to blame personally, unless 
it bs that he was not justified in appointing Harrison to 
look after the boilers. The Court found, however, that 
he was so justified, and that no blame was attached to him 
in that respect. They were of opinion that Harrison was 
deceived in his estimate of the height of the water in the 
glass tube ; and they thought that some measure of blame 
attached to him for not having ascertained beyond all 
doubt that the glass was clear and in good working order 
on the morning of the explosion. His conduct, however, 
amounted rather to a casual than a serious act of negli- 

ence, for which the Court considered they ought not to 
old Messrs. Farrar responsible. No order for costs 
against Messrs. Farrar would therefore be made. 





MISCELLANEA. 
THE estimated production of aluminium in the States 
for the present year is 2.000,000 lb. of the metal. Last 
year it was 850,000 Ib. 


At a meeting of the Glasgow and West of Scotland 
Technical College Scientific Society, held on Saturday, 
March 21, a paper entitled ‘‘Some Notes on Marine 
Engineering ” was read by Mr. E. Hall-Brown, M.I.M.E. 


The main features of the Keyham extension scheme, 
work on which will commence almost immediately, are 
two basins, a lock, and three docks, each capable of accom- 
modating a first-class battleship. 


The new first-class battleship which is to be laid down 
at Chatham during the ensuing financial year is to be 
completed in the exceptionally short period of 20 months. 
The record time hitherto for a first-claes battleship has 
been just under two years. 


The traffic receipts for the week ending March 22 on 
33 of the principal nee of the United Kingdom amounted 
to 1,430,078/., which was earned on 18,863 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,361,348/., with 18,728? miles open. There 
was thus an increase of 68,730/, in the receipts, and an 
increase of 134} in the mileage, 


Professor Elihu Thomson has taken stereoscopic photo- 
graphs by means of the Rintgen rays. He points out 
that in this way the actual position of the body in space 
can be defined, and suggests that surgeons may fin’ tbe 
method useful in locating the presence of bullets, &c., in 
living subjects. In his own experiments Professor 
Thomson has been able to show the skeleton of a mouse 
in complete relief. 


The amount provided for wages at Chatham Dock- 
ard for the ensuing financial year is the largest on record. 
‘or the year just closing a sum of 365,000/. was provided 

for in the Estimates, but in consequenoe of the pressure 
of work a supplementary sum of 50,000/. was granted, 
bringing the total up to 415,000/. Next year this amount 
will be exceeded by about 95,0007, bringing the total 
expenditure on wages up to 510,000/. This large increase 
is rendered necessary by the large amount of work to be 
done on the two first-class battleships which are now in 
hand and the one to be laid down. 


The new North Wales and Liverpoo] Railway was 
formally opened by Mr. Gladstone on Saturday last. 
This line, though only 14 miles in length, shortens very 
considerably the distance between Liverpool and im- 
portant points in North Wales. It has involved the 
erection over the Dee at Connah’s Quay of the largest 
swing bridge in England, the clear opening being 140 ft. 





The line is in direct communication with the Mersey. 
Tunnel, and a through service will be established between 
Liverpool and the various Welsh railway companies. 
The new railway has been promoted by the Manchester, 
Sheffield, and Lincolnshire Company and by the Wrex- 
ham, Mold, and Connah’s Quay Railway Company. 


At the meeting of the Civil and Mechanical Engineers’ 
Society held on Thursday, March 27, Mr. A. Myall, 
A.M.I.C.E., read a paper on ‘‘ Wire Netting Machinery.” 
The author reviewed the history of his subject, drawing 
special attention to the patent of 1854 of J. Whitehead, 


in which was embodied the essential principle upon which 
the majority of subsequent machines have been con- 
structed for manufacturing wire netting. He entered 


into the details of many machines, and pointed out their 
main features, and the reasons for their adoption or re- 
jection, and concluded his observations by drawing atten- 
tion to the various defects of the machines at present in 
use, and indicated where, notwithstanding all that had 
been done, and the thousands of miles of wire netting that 
had been made, there was still plenty of room for im- 
provement in the machines now in operation. 


The system of fireproofing introduced by The Banks’ 
Fireproof Construction Syndicate, Limited, of 714, Queen 
Victoria-street, E.C., has been used in the new Nurses’ 
Home of the London Hospital, Whitechapel, i. All the 
ironwork in the building, as well as the woodwork of the 
roof, is protected by a screen of steel netting filled in with 
fireproof cement, an air space of some 2in. or so being left 
between the screen and the material to be protected. The 
netting in question is made out of twisted strips of steel, 
and has an excellent key on its covering. All partitions 
are constructed in a similar way, but in this case the 
netting is corrugated, and supported at intervals of about 
2 ft. by light steel I-beams reaching from floor to ceiling. 
In this way the total thickness of the partitions is reduced 
to 24in. only, whilst ample strength and stiffness are 
secured by the corrugation of the metal reinforcement 
already referred to. 


Stockholm has now a telephone for every 26 inhabi- 
tants, but it is not only the private telephone companies 
which have attained to extraordinary results in Sweden ; 
also the State telephones have increased their subscribers 
rapidly during the last few years, as will appear from the 
following Table : 


1891 ... 10,294 
1892 ... 12,559 
1893 . 15,971 
1894 . 19,083 
1895 . 22,100 


During the same period tha agzregate mileage has risen 
from 14,200 miles to 28,500 miles. The gross profits have 
risen from 41,0007. to 107,000/., and the expenses from 
27,0007. to 53,0002. For the building and purchase of 
telephones the State Telegraphs have received 330,000/. 
from the Exchequer, of which sum they have repaid 

’ 

From a recent discussion at the North-Western Rail- 
way Clubit would appear that American traffic managers 
are still labouring to increase the tonnage rating of their 
locomotives, which is already extremely high. To this 
end several lines have adopted the plan of taking the 
actual weights of the cars into account, instead of, as for- 
merly, simply classing them as loaded or empty. The 
number of tons put behind a freight train is made depen- 
dent on the weather, the — fine-weather load for one 
engine on a fairly level line being 1200 American tons. Ib 
is stated that the friction of unloaded cars is found to be 
———! some 10 per cent. greater than that of a 

oaded car, and further, that the position of the loaded 
cars in a mixed train has a perceptible effect on the trac- 
tive power required, being least when they are next the 
engine. The traction of loaded cars was stated by one 
speaker to be as little as 51b. per ton under good condi- 
tions as to weather and state of track. 


On Saturday evening last a most successful conver- 
sazione was given by the Institution of Junior En- 
gineers at the Westminster Palace Hotel. A large 
number of objects of interest were displayed to the enjoy- 
ment of the members and their friends. In the lantern- 
room Mr. James Rennie gave a ‘‘Lightning Glance at 
Illustrated Newspaper Production.” Mr. Harold L. 
Tyson-Wolff gave a description of Professor Réntgen’s 
discovery in connection with the new photography, with 
special reference to Mr. A. A. C. Swinton’s results, which 
were also illustrated by lantern slides and photographs 
projected on the screen. On the first floor the electro- 
phone, connected with eight of the London theatres, 
was in operation, 16 instruments being available for hear- 
ing selections from the theatres, In the adjoining room 
Mr. Leslie Miller and Mr. P. Marshall demonstrated on 
the new photography by aid of the cryptograph. With 
this apparatus shadows of the bones of one’s own hands 
were seen, as well as small articles, as keys, coins, &c., 
that were placed in a matchbox. In the lantern-room 
Mr, Robert W. Paul showed his theatograph (living 
photographs). An excellent programme of music was 
arranged. There was also a collection of models and in- 
struments of engineering and scientific interest, 


Mr. F. P. Johnson, late city engineer to Waltham, 
Massachusetts, contributes to Engineering News an 
account of some experiments on the strength of vitrified 
clay. Specimens were prepared both for tensile tests 
and for cross-breaking, the former being of the regular 
briquette pattern, and the latter being 1 in. square in 
section and 9 in. long as moulded. The material was 
identical with that used for sewer pipes. Unfortunately 
the test-pieces shrank and twisted considerably in firing, 
so that the results, particularly of the tensile tests, are 
more or less erroneous, as it was impossible to give them 





a fair bearing in the clips of the machine. The tensile 
strength of the briquettes as tested ranged from 771 lb. to 
1240 lb. per square inch, the mean being 1034 lb. per 
square inch. The cross-breaking constant for the bara 
had an average value of C = 2500, where C is the co- 
efficient in the formula oF.8 


C= SBE?’ 


where F = concentrated breaking load at mid-span, S = 
pe in inches, B = breadth in inches, and H = depth in 
inches, 


Electro-hydraulic power transmission works are about 
to be established by a private company at Jouage, near 
Lyons, in which latter city the energy is to be distributed 
to different consumers. A weir is to be constructed 
across the Rhone so as to retain the water at not less 
than 5 ft. above mean summer level, and a canal some 
11.6 miles long is to draw off water from behind this 
weir and deliver it some 10 miles further down to a 
set of turbines, after which a short cut of 1.6 miles 
returns the water to the river, Almost the whole of 
the canal will be above the ordinary ground level, 
so that the excavation required is small. The width of 
the canal will be from 200 ft. to 350 ft., and its depth has 
been fixed at 8} ft., so that the channel will be navigable, 
locks being provided at the site of the hydraulic works 
for passing vessels from the adit to the tail race. The con- 
cession granted the promoters allows to draw off 3530 cubic 
feet per second as a minimum, and half as much again in 
times of high water, so that some 12,000 horse-power will 
be available at the power station. The cost of this to 
subscribers in the City of Lyons, or in the suburb of 
Villeurbaune, will vary from 287. 16s. per annum for a 
motor of 1 horse-power, working 12 hours a day, to 10/. 
~ horse-power per annum for a motor of 50 effective 

orse-power or . As small demands as ;th of a 
horse-power will be supplied. The works have already been 
commenced, and will be pushed forward with despatch. 





TRAIN RESISTANCE. 
To THE Eprror or ENGINEERING. 

Srr,—Various British engineering journals have pub- 
lished articles concerning the exceedingly high speed 
attained a few months ago by a train on the Lake Shore 
and Michigan Southern Railway, pulled by a Brooks 
10-wheel locomotive, and the impression conveyed by 
most of the writers is unfavourable to the veracity of 
American railway men. They intimate; more or less 
frankly, that our capacity for lying has helped the speed 
performance. A correspondent of ENGINEERING has gone 
the length of appearing to prove by figures—which cannot 
lie, but are known to be notorious means of deception— 
that it was impossible for the engines to produce the re- 
puted speed. There is no question that Dr. Lardner 
made his calculations erage on the engineering in- 
formation within his reach, when he predicted that no 
steamship could carry coal sufficient to make stewum for a 
trip across the Atlantic. Your correspondent, Mr. Tandy, 
is in a similar position when he calculates that the Lake 
Shore engine has not the capacity to perform the work 
which it is reported to have done. His calculations are 
a correct, but they are based on false premises. 

he formule employed for finding train resistance are 
utterly wrong. The people who have investigated the 
subject of train resistance with the most — modern 
—. nearly all agree that the formule usually em- 
ployed on which to figure the train resistance at different 
speeds are entirely erroneous. . 

Railroad men in America have enjoyed exceptional 
facilities for — out with accuracy the extent of train 
resistance under all circumstances. Several railroad com- 
panies keep in use dynamometer cars, with highly- 
perfected strain-measuring apparatus, and the men in 
charge of these cars are all well-educated mechanical engi- 
neers. All of these men agree that there is not a locomo- 
tive in America, which could hold a train of four cars up 
to a speed of 70 miles an hour, if the Clark formula were 
correct, yet that speed is made daily on many of our 
trunk lines, teh san 

About 12 yeare ago I enjoyed the privilege of indicating 
a variety of locomotives on different kinds of trains on 
prairie railroads of Iowa and Illinois, When I began 
that work I was a firm believer of all Clark’s formule, for 
‘*Railway Machinery” had been my mentor and guide from 
boyhood up. To mychagrin and dismay, I could not get the 
records of the indicator diagrams to approximately agree 
with Clark’s formula of train resistance. A common 
experience was, to have the train raised to the running 
speed and maintained there for 10 or 20 miles without 
perceptible variation. I have repeatedly taken 10 indi- 
cator diagrams, when the train was running at uniform 
speed, which did not vary 1]b. in mean effective pres- 
sure. Every engineer will agree that indicator dia- 
grams taken under these circumstances provide a reliable 
means of calculating the work done by the engine, and, 
therefore, of the total resistance of the train. In no case 
could I get the resistance per ton to agree with the Clark 
formula, I have indicated locomotives on many railroads 
all over the country since that time, and my experience 
has always been to the same effect. ; 

This is the experience of all American engineers who 
have devoted attention to investigating train resistances. 
An engineer of tests, who was for three or four years in 
charge of the mometer car of one of our trunk lines, 
writes me: ‘‘ My experience on the dynamometer car has 
served to convince me of the utter chaos in which the 
whole question of train resistance seems to stand. The 


ordinary formula R = Hi + 8 does not represent any- 


thing near the observed resistance, and the rate of increase 
(the square of the velocity) is altogether too great.” The 
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investigations of Professor P. H. Dudley, whose dynamo- 
meter car is used constantly on the Vanderbilt lines; 
of Mr. D. L. Barnes, of Chicago, who has done a great 
deal of expert engineering work for railroad companies ; 
and of Mr. G. R. Henderson, mechanical engineer of the 
Norfolk and Western Railroad, who has made the subject 
a special study, all point to the conclusion that the 
formule of train resistance given in all the engineering 
text-books are wrong, except Kent’s, which is based on 
observed data, If you analyse the indicator diagrams 
taken by Stroudley on the London, Brighton, and South 
Coast Railway several years ago, and used in connection 


with a paper contributed to one of your engineering | 


25, 





@ true mean of trustworthy experiments, then the resist- 
ance of passenger trains at speed is given by the equation 


R= 0.24V + 2, 
or perhaps as accurately and more simply : 
R=}V+2 


_‘* Both these forms are subject to a slight increment for 
difference in axle friction at speeds below 40 miles per 
hour, increasing as the speed falls, which is a more or 
less variable quantity, and for practical purposes may be 
neglected.” 

When the correctness of the text-book formule for com- 
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societies, you will find that they testify against the text- 
book formule for train resistance. 

Three years ago the writer indicated the locomotive 
pulling the Empire State express on the New York 
Central etloend, and a number of indicator diagrams 
and full particulars of the run were published in Loco- 
motive Engineering. Three diagrams taken when the 
speed was uniform at 70 miles per hour, showed the train 
resistance to be 18.6 1b. per ton. The particulars of that 
run were taken up by the late Arthur M. Wellington, 
C.E., editor of the Engineering News, who had probably 
devoted more attention than any other man to investi- 
gating the subject of train resistance, and he published a 
very exhaustive article on the subject; the gist of the 
article reads: ‘* The element of axle friction only in train 
resistance is fairly determined at about 41b. per ton for 
passenger and loaded freight cars, and 6 lb. per ton for 
empty freight cars at a speed of 10 to 30 miles per hour. 
The general law of friction is also well determined, that at 
very high journal speads the lubricants are so well carried 
around between the metallic surfaces that friction is 

reatly reduced, and may almost become evanescent. 
Mr. John W. Cloud and others have directly observed 
this fact in railway service, that at high speeds the 
journal friction proper may be less than even 2 lb. 
per ton. Ss) 

‘Tb is now an admitted fact that the axle friction at 
the instant of starting is many times greater than after 
the vehicle is once under way, and that the drop from 
this high resistance, while very rapid, is by no means 
instantaneous, but requires a speed of from 5 to 10 miles 
per hour before the normal rateis attained. The starting 
resistance at times rises considerably above 20 lb. per 
ton, i.e., a car on a 1 per cent. down grade, which gives 
an accelerating force of 201b. per ton, will not always 
start of itself without aid. A force of 16 lb. per ton will 
very rarely start a car in motion. A fair average is 
about 20 Ib. 4 

“All these various data we have plotted on a little 
diagram reproduced herewith, to which we have added a 
solid black line to show what the evidence at hand appears 
to indicate as to the true rate of train resistance in pounds 
per ton, The six observations on high-speed trains are 
shown by small circles, with the name of each observer 
attached. Above and below these are shown by dotted 
lines: (1) The old Clark formula as one extreme ; and (2) 
the Crosby formula for air resistance as the other. The 
range of the older formule at 10, 20, and 30 miles per 
hour is shown at the left. There have been some showing 
still higher resistances than Clark’s, but they have not 
met general acceptance. For the most part they fall 
below Clark’s at low s 8. : 

“* Considering that the Worsdell observations are known 
to need small correction at least, Mr. Sinclair's two 
records come extraordinarily near to giving the mean of 
the four others, If we add to the Worsdell observations 
6 lb. and 10 lb. per ton respectively, which would be the 
effects of a 0.3 per cent. and a 0.5 per cent. grade (15 fo. 
and 26 ft. psr mile), they would fall exactly on the line 
which we have drawn as the ‘ weighted mean’ of the six, 
allowing most weight to Sinclair’s observations. 

‘Ts it possible to find in this diagram any support for 
the theory that train resistance varies as the square of 
the velocity? We are unable to do so, especially as it is 
easy to see how the facts which we have narrated should 
make resistance observations within a narrow range of 
low speeds only appear to indicate that the velocity 
resistances vary as the square or even a higher power, when 
they really varied directly with the velocity. We by no 
means give our adhesion to the later theory. We are 
merely weighing evidence. We do so that so far as the 
existing evidence as to high speeds goes, all of it supports 
the latter theory, and none of it the older and heretofore 





accepted theory. If the solid line on the diagram gives 


Speed tr Miles per Hour 


puting train resistance is impugned by so much evidence, 
it seems to me to be time that the engineering world of 
Europe was —— find out the truth. 
ours respectfully, 
Anevus SINCLAIR, 
Editor Locomotive Engineer. 
New York, March 6, 1896. 





LOSSES IN BATTLE. 
To tHE Eprror oF ENGINEERING. 

Srr,—Throughout all the civilised world, except amongst 
the trained experts, whose businessit is to understand these 
things, there exists a widespread delusion that owing to 
the improvement in weapons the last half-century has 
witnessed, the slaughter on the battlefields of the future 
will be on such a colossal scale that there exists no ruler 
or governing party which would not shrink back appalled 
atthe risk to human life a declaration of war would involve. 
Fortunately from a soldier’s point of view, unfortunately 
from the civilian’s, there is not ashred of evidence to support 
this contention. On the contrary, the more closely the 
records of the past three centuries are studied, the more 
unfounded can the idea be shown to be. 

The real state of the case is that the weapons in use are 
only one factor in determining the proportion of loss 
inflicted or suffered ; and within the variations which have 
occurred since musketry fire became the decisive feature in 
the game of war, each improvement adopted in the 
weapons has led to a reduction in the percentages of loss 
that conflict has occasioned. 

In the great wars, from the time of Marlborough down 
to the battle of Waterloo, the improvement in infantry 
weapons was very slight indeed ; forall practical purposes 
we may take it that the conditions remained uniform. 
Yet within that period we find variations of losses in 
encounters between much the same foes from 2 to 50 
per cent., a very remarkable contrast. 

Analysing these instances, it will be found that on the 
victorious side the losses were in exact proportion to the 
previous war training and discipline of the troops 
employed, and on the defeated side in inverse proportion 
to the rapidity with which they managed to retreat and 
the absence of vigour in the pursuing force. 

Of late years—i.e , since 1860—there have not existed in 
Europe any war-trained troops in the sense in which the 
Old Guard of Napoleon’s army, or the veterans of the 
Seven Years’ War or the Peninsula, were war-seasoned ; 
but the Americans during their civil war furnished us 
with an object lesson and proof of the correctness of our 
generalisation which deserves to be especially taken into 
account. In this case both armies took the field with 
almost identical armament and almost identical absence of 
training. Their losses on both sides in the early battles, 
Bull’s Run for instance, were quite insignificant, but 
when, after a couple of years’ training, both sides had 
become thoroughly war-seasoned, their losses ran up to 
amongst the highest figures ever reached either before 
or since. 

It being granted, then, that the proportion of loss 
inflicted depends primarily on the quality of the troops 
engaged, it is comparatively easy to see why, given equal 
conditions of ‘‘ quality,” improvement in arms should tend 
towards a redtction of risk. 

The whole purpose and object in the introduction of 
projectile weapons at all has always been to secure a 
means of breaking down the enemy’s cohesion and power 
of resistance whilst keeping him still at a distance. The 
more perfect the weapon the greater becomes the distance, 
and hence the longer the start the beaten side secures. 

There are yet other factors which combine towards the 
same end. us when the old musket was so inaccurate 
that at 200 yards it was almost pure chance if the bullet 


struck anywhere within a 6 ft. radius of the point aimed 
at, accuracy of alignment was comparatively unimportant. 
The muzzle of the weapon might describe quite a 
considerable circle without getting off the target, and 
even if it did so there was always a considerable 
prospect of the inaccuracy of the weapon correcting the 
inaccuracy of the aim. The two factors were not cumula- 
tive, but tended to mutual elimination. Nowadays, how- 
ever, when the accuracy of the modern rifle is in itself so 
perfect that, from a rest, it will put shot after shot into a 
6-in. circle at 1000 yards, it has become a far more serious 
matter to obtain a hit at the ranges at which fighting 
takes place. The least quiver of the hand carries the pro- 
longation of the axis of the barrel far off the object, and 
for the same deviation of aim that formerly was im- 
material, the probable area within which the bullet may 
fall is increased many thousandfold. Actually, as the 
result of mathematical calculation, too intricate to be gone 
into here, in order to sweep a given strip of und at 
what are now decisive ranges, 500 to 800 yards, with a 
sheaf of lead equal in death-dealing density to the storm 
that devastated the front of the old British line in the 
Peninsular days, it would be necessary to fire at least 
one thousand times the number of rounds that sufficed 
formerly in the same space of time, and our weapons only 
fire, five times as fast as they did in the old days. 

To add to all this there is yet another factor which 
deserves to be taken into account, viz., the difference 
between the strain on the human nerves evoked by a hot- 
blooded action at close quarters and a cold-blooded one at 
telescopic ranges, and there is not a man who has under- 
gone both who does not admit that the latter is by far the 
most wearing of the two. 

To summarise, therefore, our argument, we have in the 
—" war to consider : 

1. The fact that all armies are now “peace trained,” 
not ‘‘ war-seasoned.” 

2. Improvement in weapons has led under active 
service conditions to a greatly increased possibility of 
missing. 

3. The gain in rapidity of fire and in the number of 
rounds carried has not compensated this cause of 
inaccuracy. 

Finally, long-range fighting has imposed a far higher 
strain on the nerves of the individual, for which our 
modern system of military training has provided no 
counterpoise, 

We are therefore justified in the conclusion that war 
will not be more bloody in the future, but considerably less 
so than it was in the past ; and now note the bearing this 
fact, well known to the leading Continental experts, in 
whose hands lies the decision of peace or war, may have 
on their political action. 

hilst we are comforting ourselves with the idea that 
no nation could be wicked enough to incur the responsi- 
bility for the awful slaughter we imagine war would 
cause, they face the fact with the same cold-b'ooded 
indifference with which a board or company interested in 
the dangerous trades—many of them quite as dangerous as 
war to the operatives—faces the annual loss of life the 
earning of their dividends involves, and are simply guided 
in their decision by their own estimate of the chances of 
success, and the international dividend, in colonies, ship- 
ping, trade, and prestige, a successful venture will secure 
to them. Herein lies the real danger of the day, and it is 
one we should do well to be forewarned against. 

Yours truly, 
¥F. N. Maung, Captain R'E, 

Iikley, March 6, 1896. 





‘JENNY LIND” LOCOMOTIVES, 
To THE Eprror oF ENGINEERING, 

Sir,—Ib is with satisfaction that I observe on page 388 
that Mr. David Joy and others have entered into cor- 
respondence upon this interesting link of locomotive his- 
tory. The facts are ey so clear, that they have 
= to be read to be understood. 

he following very full statement, obtained from the 
books of the firm, formed part of the address of Mr. 
Joseph Tomlinson to the Institution of Mechanical 
Engineers in May, 1890, and was also framed with the 
working drawing of the ‘“‘Jenny Lind” at the Chicago 
Exhibition of 1893. 

[Copy.] 


* The ‘ Jenny Lind’ Locomotive, 


‘*The introduction of the ‘Jenny Lind’ class came 
about in this way : 

“‘In 1846 EB, Wilson and Co., of Leeds, built a 
number of their standard engines. These had six wheels 
—single driving wheels of 6 ft. diameter and double 
frames; the leading and trailing wheels had outside 
bearings only, but the driving axle had four bearings— 
namely, two inside and two outside of the wheels. 

‘* Just about Christmas, 1846, a very strange thing took 
place. One of the above-mentioned Wilson engines left 
the Hunslet-lane Station, Leeds, to work an ordinary 
passenger train to Derby and back. The left-hand out- 
side driving axle-box was inclined to run a bit hot all the 
way to Derby ; it was then cooled, and new trimmings 
put in, and left on the return journey. 

‘*By Chesterfield the same outside box was fearfully 
hot again, and the driver stopped at Masborough to oil 
and cool it. Ib continued hot till Normanton, when all 
of a sudden it became cool, and on arrival at Hunslet- 
lane Passenger Station, Leeds, it was absolutely quite 
cold. Upon lifting the engine this is what they found : 
The axle was completely twisted in two outside the left- 
hand driving wheel, and the outside journal was fixed 
in the axle-box. So it was quite clear that the heat of 
the outside box caused the axle to become fast, and the 
axle twisted in two, and the engine ran from Normanton 
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to Hunslet-lane—10 miles—with only the inside driving 
bearing on the left-hand side. 

‘Next day E. B. Wilson and James Fenton came down 
to look at it. 

** Wilson remarked, ‘Well, I am thankful she got 
home!’ Fenton said, ‘She has run just as well without 
the outside box as with it.’ They both decided to make 
some experiments. They next day took away both the 
outside driving axle-boxes, and ran the engine with steam 
with only the inside axle-boxes. 

“She went to Masborough and back perfectly, Wilson, 
Fenton, Marlow, and a fitter being on the engine. Wil- 
son and Co, had been a good bit bothered by the breaking 
of the crank-axles of their engines, and Mr. Fenton con- 
cluded this was due to the four bearings not being truly 
in a Jine, and Wilson and Fenton decided to build some 
trial engines having outside bearings for the small 
wheels and inside bearings only for the driving wheels, 

** At the end of the year 1847 Messrs. E. B. Wilson 
and Co, waited upon Mr. M. Kirtley at Derby, and 
asked his permission to put a new ‘trial engine’ of theirs 
upon the Midland Railway at Hunslet-lane, Leeds, and 
for it to be tried in daily use for 1000 miles. The Midland 
Company to find men and coal in the usual way, the 
makers to receive no pay for the work done, but to 
allowed to have a man riding upon the engine to watch 
the results. The engine came early in 1848, and it had 
the name ‘Jenny Lind.’ It ran daily from Leeds to 
Derby, and back to Leeds. One day it ran to Rugby 
and another day it ran to Birmingham. 

‘* All this time it was the makers’ absolute property. 

** At the end of the trial the makers asked the company 
to give ‘Jenny Lind’ a further trial, and it ran from 
Derby to Leeds and back daily; also two trips to Not- 
tingham from Derby daily. 

**The Midland Railway Company were so pleased with 
the engine that they purchased it. They took off the 
name and put on their own, No. 1, on the side of the 
boiler, and gave E. B, Wilson and Co. an order for 49 
others, the whole lot being Nos. 1 to 39 and 90 to 100, 
It has been said that ‘Jenny Lind’ was ordered by the 
Midland Company; but it will be seen that this is not 
strictly correct,. Nor did the engine, when it was the 
property of the company, carry any name whatever, 
although the whole of the 50 engines were always known 
as the ‘Jenny Lind’ class.” 


Oa reading the above, it will be seen, as Mr. Tomlin- 
son said, that the ‘‘ Jenny Lind” was the result of an 
accident, 

No doubt Mr. Joy will remember all the above state- 
ments, and be able to confirm the fact that the ‘‘ Jenny 
Lind ” was the creation of Wilson and Fenton. 

Iam, yours truly, 
D. H. LitTLEJoHN. 

Dundee, March 23, 1896. 


To THE EprroR OF ENGINEERING. 

Sir,—It is pleasing to read the letter of Mr. David 
Joy (page 388) upon the above subject, as he was in the 
office at the time when Wilson and Fenton designed the 
‘*Jenny Lind.” However, I wish he would deal rather 
more fully with the causes which led to the design. 

Mr. Tomlinson and other authorities have always stated 
that the engine was the result of an accident. Now it 
would be extremely interesting if Mr. Joy would give 
the full particulars, 

I have read in a newspaper that the engine was de- 
signed by Mr. Joy. Of course that is not so, and I 
observe that Mr. Joy himself makes no such claim. 

Mr. Henry Greenly is quite correct in stating that nine 
Sone carried the name *“‘Jenny Lind” upon various 

ines. 

I should be much obliged if Mr. Joy will give details 
of **Lablach.” I suppose she was one of Crampton’s 
design. 


March 23. 


To THE EpitoR oF ENGINEERING. 

Sim,—May I trouble you with a slight correction in my 
letter, only a letter ; but it quite alters the sense. In line 
4 itis said ‘ta, or rather the ‘Jenny Linds,’ should be 
‘Jenny Lind ;’ there was but one original ‘ Jenny Lind.’” 

Yours faithfully, 
Davin Joy. 
Manor-road House, Beckenham, March 24, 1896. 





I am, yours truly, 
AN ENGINEER, 





To Tue Eprror or ENGINEERING. 

Sir,—Your correspondents have omitted a detail in the 
** Jenny Lind” engines which was remarkable: An out- 
side feed pump with a brass trunk was fitted abaft the 
driving wheels and driven by a stud set in the nave of the 
wheel. The casing of the driving wheels was elegant, 
formed with radial tapering slots which terminated in half- 
round heads. 

Your obedient ee , 


March 21, 1896, 

[In the case of the ‘‘ Jenny Lind ” engines supplied to 
the Eastern Counties (now the Great Eastern) Railway the 
outside pumps to which ‘‘J. F.” refers were found to 
give trouble by freezing in winter, and they were removed 
and replaced by pumps inside the frames.—Ep. E.] 





RAILWAY SIGNALS, &c. 
To THE EpirorR oF ENGINEERING. 

Srir,—My patent, No. 120 of 1881, provided means for 
actuating points and signals by a double-acting cylinder, 
an unfreezable fluid, a return pipe, and the movement of 
an indicator in the cabin by the return flow. 

. At that date it would have made Messrs. Saxby and 
Farmer’s hair stand on end to have suggested that any 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JANUARY, 1896. 


Fesruary, 1896, 


Marcu, 1896. 








Norz.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1/, in all other cases. The price of quicksilver is 
per bottle, the contents of which vary in weight from 70 1b. to 801b. The metal pricesare per ton, 





Heavy steel rails are to Middlesbrough quotations, 





control over their levers was required beyond that given 
by the mechanism they had patented. 

My invention was a perfectly practical one, and was 
accepted as such by men who knew all about the subject. 
Had any good manufacturing firm taken the matter up, 
we should have had points and signals worked by hy- 
Graulic ag many years ago. Instead of which we are 
now only following foreigners in the matter, instead of 
leading them. Patents in England on the subject, 
previous to 1881, were all carefully examined at the time, 
and my invention had not been forestalled. However, it 
is no good to cry over spilt milk, but one cannot avoid 
feeling that English firms are far less enterprising in con- 
nection with such matters than are foreign firms, and espe- 
cially those in America. 

I used the return flow to operate an indicator—and it 
must have been evident that it could bs used to perform 
any necessary work in the cabin which experience in such 
matters would suggest as desirable. 

Yours truly, 
J. T. BUCKNILL. 





‘““THE FASTEST VESSEL AFLOAT.” 
To THE EpriTorR OF ENGINEERING. 

Str,—In your issue of the 27th inst., when describing 
the splendid results obtained by Mr. Thornycroft with 
H.M.S. Desperate, you say that ‘‘ this vessel is now the 
fastest in the world.” 

Strictly speaking, these words are undoubtedly correct 


if the results are to be viewed in a non-technical sense, of 


if they had merely been the expression of one of our 
ordinary penny daily newspapers, instead of that of one 
| of our leading technical journals. 

But, Sir, as it stands I think it is misleading, and 
should like in all fairness to raise a protest against using 
| the results of light-draught trials as a basis of comparison 
when dealing with high-speed vessels, 

All your readers are no doubt fully aware of the 
enormous influence that weight has upon high speeds, 
and as the speed of 31.035 was only obtained on a light 
trial and without the full official weights on board, I 
maintain that the results are misleading, and that 
**record ” speeds, especially when used for comparisons, 
should only be those given by the official trials with full 
and proper weights on board. ee 

Such being the case, although not wishing for an 
instant to detract from the splendid results obtained by 
Mr. Thornycroft, I think that until he has obtained a 
speed of over 31.029 knots, which is the official speed 
made by M. Normand’s Forban on her official full-speed 
trial with full weights on board, I think in all fairness 
that to M. Normand should still be accorded the honour 
of having built, at least for the time being, the fastest 
vessel afloat, and further, I feel convinced that Mr. 
Thornycroft himself would be the first to acknowledge 
this, 





Tam, Sir, &c., 
Lesiz S. RoBINson. 





Normandy Hotel, Paris, March 30, 1896, 
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SHOULD WE EXTEND THE USE OF THE 
DECIMAL SYSTEM ? 
To THE EpiTor oF ENGINEERING. 

Srr,—I was very pleased to see in your last week's issue 
a letter from ‘‘Ibro” on the above subject. 

I think with him that it is worthy of consideration 
whether the present system could not be improved upon. 

Some years ago, when this subject was, as at present, 
engaging the attention of the country, I tried, to a limited 
extent, to see what effect changing our base would have ; 
but the magnitude of the changes required made me hesi- 
tate at that time to go further into it. 

I am still strongly impressed with the difficulties in- 
volved, but as ‘‘Ibro” has now raised the question, 
thought I might be allowed to trespass so far on your 
space as to express my approval of his suggestion, and 
to explain some of the results I had previously arrived 
at, as to whether the proposal may be considered a prac- 
ticable one or not. Ventilating the subject will, at least, 
do no harm, while it does seem a pity, if we are to have 
all the inconveniences that a change from our present 
system, or want of system, to that of the decimal will 
entail, not to go a step further, and by adopting another 
number for base, obtain some of the advantages that the 
present base does not possess, 

The principal objection, it appeared to me, to the 
number ten, was the fact that it only admitted of sub- 
division to a very limited extent. As to which number 
would be the best to adopt instead, I rather differ from 
‘‘Tbro,” preferring eight to twelve, as twelve, though 
better than ten, is also objectionable on the ground of 
subdivision, while eight is perfect, as it can be subdivided 
down to unity. 

Although not suggesting for a moment that our work- 
men could not adapt themselves to the decimal system 
with the present base, I think it will be admitted that if, 
with the advantage of the decimal, we could combine that 
of division and subdivision down to unity, it would have 
great advantages over the present decimal system. 

For purposes of calculation, it will be found that eight 
would be very much simpler than twelve. If ‘‘Ibro” tries 
to construct a multiplication table with twelve for base, as 
I have done with eight, he will see some of the diffi- 
culties to be met with. In the first place, two new 
characters would be required to represent the numbers ten 
and eleven, supposing that the double characters unity and 
the cypher were made to represent twelve; then, too, the 
table would be considerably more complicated, making 
it very difficult for the present generation to adapt itself 
to the change. With eight, on the other hand, the Table 
becomes much simpler, and could be more easily remem- 
bered—a matter of no small importance to those who 
would have to accommodate themselves to the change. 
The inconvenience of any change at all would be so con- 
siderable, that it would be in the highest degree desirable 
t> adopt that which, other things equal, would be the 
most easily mastered, 

In this table, the characters representing eight and 
nine are dropped out, the unit and cypher representing 
eight; this might be named eight or ten, as may be con- 
sidered least confusing. 

If we were free to consider this country only, and could 
choose units to suit ourselves (which probably we could do 
as far as money is concerned), it would be found rather 
surprising the comparatively few changes that would be 
required on our present system; taking moneys for 
example: with the sovereign as unit, the present half- 
sovereign, crown, and half-crown would all remain as at 
present, and even the shilling, sixpenny, and threepenny 
pieces, although a little below the proper value, might be 
made to serve as the smaller silver coins for a limited 
period, if that were to cause less inconvenience; the 
penny, halfpenny, and farthing would beso nearly correct 
value that they might remain permanently. 

If we consider weights, taking the pound as unit, we 
could ascend and descend the scale as far as was con- 
sidered necessary. Allour present weights could be made 
to serve with very little inconvenience, as they all would 
be multiples in some proportion of the new ones. 

With lengths, and taking the inch as unit, the same 
thing would apply. 

Of course the new names for whatever new quantities 
might be decided on would be awkward, until we became 
familiar with them, but this objection would exist against 
any change whatever. Taking the inch as unit, our 
screw threads might remain as they are, unless it was 
considered desirable on other grounds to modify the 
Whitworth proportions. I am afraid, however, this 
would not help to recommend the system to our Conti- 
nental friends. 


Multiplication Table with Eight for Base. 


ele 1 #2 eT et Ss 


1 10 
2 4 6 | 10 1 | 14 16 20 
3 6 11 14 7 | 25 30 
4/1! 20 24 | 30 84 40 
5 lwl| w 24 31 | 36 43 50 
6 | 2p 3 36) 44 52 60 
7 | 16] 0 | 3 | as | p2 | 61 70 
10 = 20 | 30 | 40 50 | 70 | 100 


60 | 





_ LT inclose for your inspection, also to print if you con- 
sider the question sufficiently practicable to be further 
considered, a copy of the multiplication table constructed 
with eight as base. No doubt it has an odd look to us 
= are used to the present notation, but take a child 
who knows nothing of figures and teach him this only, 
and I am convinced he would master the subject as 





easily, indeed, a great deal easier, than a similar child 
could master our present system. It would only be, as I 
have previously stated, the present generation who would 
have any difficulty in accommodating themselves to the 
change. One advantage it possesses over our present 
table is that it has only eight columns to be committed 
to memory in place of ten (all that is really necessary) in 
our present system. 

This letter has lengthened itself out further than I 
anticipated when commencing, but I trust you may con- 
sider the question of sufficient importance to give itspace, 
and thanking you in anticipation, 


Sunderland, March 4, 1896. 


Tam, &c, 
OcTo. 


TRANSPORTING A CHURCH. 
To THE Eprror OF ENGINEERING. 

Srr,—In your issue of February 28, under the above 
heading, I pointed out that it would be impossible for a 
church tower 225 ft. high and 24 ft. by 24 ft, at base, to 
be moved, as had been stated, in Chicago, because no 
tower of such proportions ever existed there, or, for that 
matter, anywhere else in the United States. I am just 
indebted to the editor of Engineering News, your smart 
Transatlantic contemporary (published in New York 
City), for the issue of that paper for the 6th ult. Therein 
isan excellent photo-litho of the church that has recently 
been moved, as well as carefully drawn longitudinal and 
cross sections, showing the supports and tracks under 
the tower, together with a couple of columns or so of 
very interesting descriptive matter relative to this remark- 
able undertaking. I recognise the edifice. It is the Im- 
manuel Baptist Chapel, situated in Michigan-avenue and 
Twenty-third-street, near the Hotel Métropole, which 
latter building many visitors to the World’s Fair in 1893 
will well recollect. Ib is due to the Engineering News to 
say it does not speak of the tower as anything like the 
height taken exception to, but gives the dimensions as 
‘6255 ft. high to the top of the spire.” The tower itself, 
as seen in the illustration, and also in a photograph I 
happen to possess, taken from a point in Twenty-third- 
street—west from Indiana-avenue—appears no higher 
than the neighbouring hotel, which is an ordinary seven- 
storeyed building, whilst the spire that crowns it is a 
light one of the Salisbury Cathedral type, with—at inter- 
vals—two bands of tracery around it. The tower is, 
perhaps, 90 ft. high—not more—and the spire may be 
135 ft. higher; but (I have walked and driven past it 
scores of times) I much doubt it. Your able contempo- 
rary qualifies the quoted measurements by stating they 
are given on the authority of Mr. H. Sheeler, of Chicago, 
the contractor for this clever moving. We probably do 
this skilled and enterprising gentleman no injustice when 
we assume that in his given heights he would not be over 
particular to a mere 50 ft. or so. The average resident 
in the ‘‘ Windy City,” still more a contractor, must not 
only ‘‘ blow,” but ‘‘sling,” or he is nowhere. 

Yours obediently, 


Harry Hems, 
Fair Park, Exeter, March 20, 1896. 





THE METRIC SYSTEM AND STANDARD 
SCREW THREADS. 
To THE EpItoR OF ENGINEERING. 

Sir,—The paper by M. Ed. Sauvage which you pub- 
lished in your issue of the 13th inst. is a most valuable 
addition to the controversy on the question of form of 
screw threads, and a careful perusal of the concluding 
paragraphs must convince even those who are not specially 
experienced in screw-cutting, of the unpractical character 
of the French Admiralty thread. 

It appears that “ the rules were not able to fix any value 
for the play to be allowed,” but it is proposed to cut out 
the bottoms of the threads in bolt and nut beyond the 
ideal depth by an amount equal to one-twelfth of that 
depth or one-sixteenth of the primitive triangle. At least 
an effort is to be made in that direction, as it is proposed 
to make the tools and taps ‘‘ with a truncation of a 
sixteenth of the heightof the primitive triangle.” It appears 
to be hoped that this will be sufficient to insure the sides 
of the thread being made of the right form at the normal 
depth, but this I venture to say will not be the case, 
after the tool or tap has been used a little. It is admitted 
that at the normal truncation the angles of the tools 
**grow dull very quickly,” and this would be aggravated 
in the narrower tools proposed, as the heating would be 
greater, and would very soon result in a rapid wear that 
would extend up the sides of the thread. There is evi- 
dently some doubt in the minds of the authors of the 
paper as to the sufficiency of this method to produce the 
end in view, as the paragraph concludes with the sentence, 
‘The exterior of threads is turned without any difficulty 
to the prescribed size, or better to a diameter slightly less.” 
I suppose for fear the tap has worn too much to clear 
out the bottoms properly. 

The proposal which you ascribe to Mr. Mudd is very 
similar, though the rounded form of tools would last 
better, but they are still too fine for practical work on our 
materials, 

We have still to learn the precise practice carried out 
in America with the Sellers thread ; but with regard to 
its stated sutcess in that country, it should be remembered 
that much of the material there is very soft, so the tools 
will not suffer to the same extent that they would here, 
where more refractory materials are the rule. 

The British Association Committee, with all their 
shortcomings in the matter of pitch, have at least hit on 
a good form of thread, especially for small screws, the 
angle being 474 deg., rounded top and bottom to a depth 
of .6 of the pitch, thus giving good broad cutting points 
to the tools, 








There are no difficulties about the manufacture of bolts 
and nuts of the Whitworth type of thread that do not 
obtain equally in the Sellers, and if a defined clearance 
top and bottom is generally demanded, it can be arranged 
for in the Whitworth type, with the advantage that the 
tools would wear better than the Sellers, and so less clear- 
ance would suffice. 

In all these threads too much is said about the measur- 
ing on the top. Theoretically, if the _ is absolutely 
correct, it does nob matter where a thread is measured, 
but practically it is best to measure the diameter by the 
sides and use the top and bottom to control the profile. 
This, as has been previously pointed out in your journal, 
can be done in originating gauges by using small cylinders 
of known diameter resting in the VY part of thread, and 
passing the whole between the faces of a measuring in- 
strument. For checking ordinary work it should be pos- 
sible to produce hardened gauges containing the VY part 
of the thread only. After passing such gauges, there 
could be nothing in the top and bottom of thread in ordi- 
nary bolts that would prevent the work going together, 
and without such gauges the Sellers thread cannot be 
produced with any more certainty than the Whitworth. 

Before concluding, I should like to point out one draw- 
back to threads with large clearances as proposed ; I 
refer to the loss of centring power, which then depends 
only on the bearing on the sides. Even in the best 
finished work there is a tendency for the screw or nut to 
move out of centre in tightening up, and this is very 
marked if the thread bears on the sides only. There are 
many cases where this is of great importance, and even 
in ordinary lock-nuts it should not be overlooked. 

Icannot think that a canvassof British marine engineers 
would result in favour of the French thread, and if our 
joining a conference is to result in its adoption, we had 
better keep away. If the British Admiralty and British 
engineers adopt a rounded thread, it will hold its own 
all the world over, and if there is anything in the law of 
the survival of the fittest, it will finally drive the other 
out of existence. 


March 24, 1896, 


Yours respectfully, 
Sorew-Currer, 





BURGLAR-PROOF SAFES. 
To THE Eprtor oF ENGINEERING. 

Str,—The letter, to the publication of which Dr. 
Thurston takes exception, came into my hands, with 
other papers relating to the matter in question, without 
any restriction whatever as to the use which I should 
make of ib. 

There was nothing either in the letter itself, or in the 
circumstances under which I received it, to suggest that it 
was in any sense private correspondence. I appended it 
to my letter for the purpose of confirming the 
statements which I made regarding the conditions under 
which the experiments were carried out, and to explain 
the work and conclusions of the United States Govern- 
ment Commission over which Dr. Thurston presided. 

Yours faithfully, 
Bolton, March 25, 1896. SAMUEL CHATWOOD, 





LIFE OF INCANDESCENT ELECTRIC 
LAMPS. 
To THE EpiTor oF ENGINEERING. 
Srr,—The following record of the life of some incan- 
descent lamps used in the engine and machine room of 
the Great Southern and Western Railway at Cork, may 


be interesting to you. We use analternating current : 
Maximum 
Life. 

Hours. Hours. 

The average life of 38 lamps was 3471 11,005 
” ” » 2140 5,468 

co re 9 ee 5337 17,880 

oJ ‘ 5 ae 1879 23,434 

os as 6 1» 6747—s« 15,517 

Lamps Still in Use. 

Hours, 

4 lamps which have run over ... Pree 30,000 
1 <a eS sd 17,600 
] me ss 15,000 
2 ” 9 10,000 
4 ” ” 4,000 


1 ” ” eee 
They are all 50-volt 16 candle-power lamps. 
I am not aware of anything like so long a life having 
been obtained with a continuous current. 
Yours truly, 
W. M. Smirna, 
District Locomotive Engineer. 
Great Southern and Western Railway, Locomotive 
Department, Cork, March 20, 1896. 


3,400 





THE LAKE SHORE AND MICHIGAN 
SOUTHERN “RECORD” LOCOMOTIVE. 
To THe EpiToR OF ENGINEERING. 

Srr,—In your interesting account of this famous loco- 
motive on page 246, you seem to imply that this six- 
coupled class ran the whole 510 miles of the record, 
whereas it only ran the last lap of 86 miles, the first 
laps being made by engines with four coupled wheels 
6 ft. in diameter. You should also note that when 
the run was made the wheels were only 5 ft. 6 in. in dia- 
meter, though you quite correctly give the dimensions as 
2 in. more when this engine was new. 

I an, Sir, — faithfully, 
ORMAN D. MAcDoNnALD. 

15, Abercromby-place, Edinburgh, 

February 24, 1896, 
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THE ROYAL ITALIAN ARMOURCLAD 
** SICILIA.” 
(Concluded from page 343.) 

CONTINUING our account of the Italian armourclad 
Sicilia (see page 343 ante), we now come to the steam 
trials. These were under the direction of Mr. C. de 
Grave Sells, M. Inst. C E., and Professor A. Perroni, 
professor of engineering at the Royal Naval School at 
Genoa. Cav. A. Omati, director of the works at 
Sampierdarena, and Ing. P. Guglielmino, were also 
present on behalf of the contractors. 

The preliminary trials showed the weak point in 
the Italian Navy, a point which is certainly not pecu- 
liar to that Navy alone, for the stokers seemed very in- 
adequate to the work required of them. However, the 





by no means an accurate idea of the relative efficiency 
of the combustion. 

The full acceptance of this point naturally carries 
with it the necessity of a ee A means of ascertaining 
the exact composition of the gases discharged from the 
funnel. This investigation was formerly carried out by 
chemical methods, but the process has now been so sim- 
plified and facilitated by the introduction of physical 
means, based on the principle of Archimedes, that it 
establishes with sufficient accuracy the priocipal thing 
necessary to be known, namely, the percentage of 
CO, present in the gases in the funnel. In large 
plants on land the advantage of having such an 
apparatus permanently fitted has repeatedly mani- 
fested itself, and it is being largely adopted on the 








Continent in sundry forms ; in France the balance of 








Navy boilers of present construction, with their long 
grates. This difficulty is especially felt with firemen of 
the Italian Royal Navy, who are not so trained as to 
acquire the skill and force in their arms necessary to 
throw the coal well to the back of the furnaces, and 
are obliged to use the rake to distribute the coal over 
the grate. 

With this end in view, Dr. Ludovico Perroni, direc- 
tor of chemistry in the works of Messrs. Ansaldo, sug- 
gested the adoption of the Orsat apparatus for testing 
gases,* as physical methods were not applicable, 
owing to the oscillation of the vessel. This = 
was fixed on the upper deck, as shown in Fig. 22, 
a piece of gas tubing of # in. diameter being led 
into each of the three funnels, standing horizontally 
across the funnel as far as the centre; the end of 
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best of those available were chosen, and a six hours’ 
trial with natural draught was made on September 19 
with admirable results, the power realised b-ing 15,618, 
or 418 over the contract power. It was, however, 
considered that this could not be taken as the real 
capacity of the machinery, and it was decided to make 
another trial with rather more seasoned stokers, as 
soon as the Sardegna returned from Taranto, where 
she had gone for dry-dock examination after her 
grounding at Kiel. The Sicilia accordingly went out 
again on October 14, and the results justified the 
experiment, for the steam was kept much more regu- 
larly, the mean power for the six hours being 15,974. 

The trial throughout was very satisfactory, there 
being no forcing whatever, the stokeholds were not 
closed up, and no water service was used for the en- 
gines ; and the Commission was highly satisfied both 
with the machinery itself and with the excellent way 
it had been fitted on board. 

The feeding arrangements gave good results, the two 
main feed pumps of the much abused Admiralty type 
giving an ample supply of water for the 18 boilers. 
IXxperience shows that this type of pump is very satis- 
factory, and gives no trouble if proper means are taken 
to insure the immediate escape of any air that may 
come over with the water. 

In seeking to obtain the best results from the com- 
bustion of fuel, the data furnished by a study of the 
chemical constituents of the gases produced by com- 
bustion, permit of accurate calculations being made 
as to the percentage of loss of heat, and also give 
approximately an idea of the best way of reducing 
these losses to their minimum point. In Germany 
especially the study of the gases in the funnel has 
absorbed the attention of many eminent engineers 
and professors, and during the last two years a large 
number of interesting experiments have been carried 
out and their results tabulated.* In France also some 
steps have been taken in the same direction in con- 
nection with the combustion of fuel in the boilers of 
locomotives by Mons. Henry of the Paris and Medi- 
terranean Railway Company.t In cur own country 
most of such experiments have been made with land 
boilers. 

It is well known that to insure the greatest effi- 
ciency with the greatest eccnomy it is necessary to 
proportion the admittance of air to the burning fuel so 
that the latter may get just as much as it requires 
under the different circumstances, and also that this 
proportion can in no way be ascertained and regulated 
from an observance of the density or otherwise of the 
smoke, as the varying denseness of the smoke gives 





* See H. Cario Protokoll der 23 Delegirten und In- 
genieur Versamlung, 1894, page 65. Bericht ueber die 
Sitzung der Commission zur Priifung und Untersuchung 
von Rauch verbrennungs Vorrichtungen. Berlin, 1894. 
Experiments of Walter Hempel and Lewicki. Zeitschrift 
fiic Angewandte Chemie, 1895, page 729. 

+ See Etude expérimentale de la Vaporisation dans les 
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Meslans and Frére is principally used, whereas in 
Germany and Belgium the a la of Diirr and 
Siegert and the econometer of Arndt are preferred. 

It was, therefore, presumed that a similar method 
of examination of the funnel gases could not fail to 
be of considerable service during the trials of machi- 
nery of such a vessel as the Sicilia, and that not only 
would the result be interesting from the theoretical 
point of view, but also be of considerable practical ser- 
vice, as by its means it could at once be determined 
whether more air was passing through the fires than 
was necessary, and inversely, therefore, if sufficient 
coal was being kept on the bars at the back of the 
grates, a matter of very considerable importance in 





Ghauditres des Loeomotiver; A. Maulde, Paria, 1889, 


such trials, and ene very difficult to realise with 








this tube was stopped up, and the gases entered 
by means of 40 holes of ,, in. diameter in the bottom 
of the pipe. In this way a portion of the gases for 
analysis could be obtained, without any change or any 
admixture of air, on its way to the apparatus. The 
gas was drawn through this tube by means of a small 
bellows, and then, after passing through an asbestos 
filter, which retained all solid substances, such as rust, 
&c., passed into the measuring chamber and the 
various absorbers of the Orsat apparatus by means of 
cocks suitably disposed. 

The arrangement of the apparatus is shown in Fig. 
23, and the method of operation was as follows: The 





* See ENGINRERING, vol. 1., page 383; 
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RESULTS OF NATURAL DRAUGHT TRIALS OF THE ARMOURCLAD “ SIcILIA.” 






































STARBOARD ENGINES. Port ENGIings. | 

| nee Pres.ure in Pressure in | Col'estive 
Hour. | sure in Reservoirs. Indi- Reservoirs. bo bat Indicated 
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| | tions. | Horse- | Vacuum. | rations. fouee — 

High- Low- Power. | High- | Low- ; 
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10 100 3 100 19.0 | 27 87.0 8487.3 97.0 | 18.5 27.5 88.1 8090.2 16,577.5 
10.3 96.0 94 17.0 | 27 86.0 7995.6 93.0 15.0 27.3 86.6 7667.2 15,662.8 
11 92.6 91 16.5 27 85.6 7846.9 910 145 27.3 §6.2 7373.4 15,220.3 
11,80 | 98.5 97 17.5 27 86.2 8354.2 95.5 16.0 27.3 87.2 7926.8 16,281 0 
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15 92.3 90 15.0 | 27 84.7 7643.7 89.5 14.5 27.0 86.2 7365.6 15,009.3 





level of the liquids in the absorbers being brought to 
zero, as shown in the diagram by means of handling 
the transverser, the cocks are shut, and the transverser 
which was first filled with water in the position e, is 
raised to the position /, so that the water fills the mea- 
suring chamber to the mark 100. This done, after the 
air in the pipe has been extracted by means of the 
bellows, and discharged through the four-way cock 
a, this cock is opened to give a free horizontal 
passage, and the transverser being lowered, the water 
flows into it until it stands in the measurer at zero, 
and the cock a is then closed; you have then 100 
volumes of the gas ready foranalysis. The transverser 
is then raised, but the cocks being shut, the gas cannot 
leave the measurer, but becomes compressed init. The 
cock d is then opened, and the pressure of the water 
forces the gas into the chamber containing caustic 
potash, the absorber for carbonic acid, and as the gas 
is absorbed the water in the measurer slowly rises. 
As soon as the level is stationary, showing that there 
is no more gas to be absorbed, the transverser is 
lowered until the level of the liquid in the absorber is 
again at zero. The cock d is then closed and the 
transverser further lowered until the level of water in 
it is exactly the same height as the level of the water 
in the measurer, when it will be found to go to, say, 
15, showing that fifteen-hundredths of the funnel gas 
have been absorbed by the caustic potash, or, in other 
words, that fifteen-hundredths of the funnel gas con- 
sisted of carbonic acid. 

The apparatus is now ready for the second part of 
the operation. The transverser is raised, the cock c 
opened to the central chamber containing pyrogallate 
of potash as the absorber for oxygen, and when this 
operation is completed as before, the water in the 
measurer will stand at, say, 20, showing that a further 
5 per cent. of the funnel gas has been absorbed which 
consisted of oxygen. 

Asimilar procedure is gone through with the third 
absorbing chamber, which contains ammoniacal chloride 
of copper, to absorb the carbonic oxide, and the final 
level in the measuring chamber will probably go to 
23, the remainder of the funnel gas consisting of 
nitrogen. 

The operation being completed, to recharge the 
apparatus the transverser is raised to its original posi- 
tion f, the cock a is opened to the air, “sagen. the 
nitrogen to escape, and after clearing the pipes with 
the bellows, the cock a is set so that the funnel gas 
can again pass into the apparatus as before. In order 
to reduce the time necessary for the operation as much 
as possible, the absorbing chambers contain a number 
of small tubes, so that there is a considerable surface 
of the absorbing liquid to act upon the gas as it enters. 

Tt should be noted also that the water in the measur- 
ing chamber is acidified with hydrochloric acid to the 
extent of 2 per cent., so that it thereby loses its pro- 
perty of absorbing carbonic acid. In order that the 
results may be as relatively exact as possible, the 
measurer is kept in water, so that the temperature may 
be the same throughout. 

This operation was continually performed throughout 
the trial, and each time that the quantity of CO, in the 
gases discharged was shown to be too small, notice was 
sent below to that particular boiler-room, when an in- 
spection of the furnaces invariably showed that some of 
them were short of coal at the backs. On every occa- 
sion that the defect was noted and the coal pushed to 
the backs of the furnaces there was a material difference 
in the production of steam in that compartment. 

From the observations taken from time to time with 
the apparatus, the diagram (Fig. 24) has been made show- 
ing the percentage of loss during the trial, and also 
the relative curves of steam pressure and horse-power 
developed. 

It is interesting to note how these two latter vary 
almost in direct proportion to the efficiency of the 
combustion. As will be well understood, it is too 
much te suppose that the observations so made with 





this apparatus on such a trial would be absolutely 
exact, when it is remembered that the gases in each 
funnel are coming from six boilers, but nevertheless 
the experience gained definitely proved the value 
of such an experiment, and this method would cer- 
tainly be most useful as a means of comparing the 
efficiency of different arrangements of uptakes and 
funnels. With water-tube boilers of the Belleville 
type, it is the practice to carry the division of the 
uptakes well up into the funnel itself, so if a test p'pe 
were led into each of these divisions, and connecting 
pipe conveniently arranged from it to the testing 
apparatus, it would form an admirable method of de- 
termining the best arrangement of combustion chamber, 
and of baffle-plates amongst the tubes in water-tube 
boilers, a much debated point at the present moment, 
when one of the charges brought against the water- 
tube boiler is that it is not so economical as the ordi- 
nary return-tube boiler. 

The whole of the trials passed off well, and without 
the slightest inconvenience arising either from the 
engines or boilers. 

The speed of the vessel was very satisfactory, the 
mean for the six hours’ run being 19.3 knots, and when 
it is remembered that this was got without forcing 
in any way, and that with ordinarily good stokers, and 
fairly good coal, this speed could easily be maintained 
for any length of time, without the slightest trouble, 
it must be admitted that it is an excellent result, and 
speaks well for the efficiency of the Italian naval 
architects, and the really beautiful form given to the 
vessel by her able designer, Admiral Brin, the Minister 
of Marine in the present Italian Government. 

As soon as the natural draught trials were finished, 
a preliminary run was made with pressure in the 
stokeholds, and it was decided to proceed at once with 
the official forced-draught trial, but two days later, 
serious trouble being expected in the Kast, the Um- 
berto and several other ships were sent in haste to the 
Levant, and the order was given to prepare the Sicilia 
immediately for sea. She was accordingly taken into 
the dockyard at once, and a large number of men 
worked continuously on her day and night to get her 
ready. As soon as the urgent necessity for her readi- 
ness became less evident, these efforts were relaxed 
somewhat, but good progress has been made, and she 
is now completely ready for her gun and speed trials, 
during which the forced-draught trial will be made. 
Like all the large vessels of the Italian Navy, she 
is being fitted with Colonel Cuniberti’s apparatus 
for injecting petroleum on the incandescent fuel, and 
it is expected that in this manner results will be 
obtained equal, if not superior, to those obtained with 
forced draught, but without its disadvantages. 

It will be very interesting to see if those expecta- 
tions are justified. 





ARGENTINE IMMIGRATION.—The number of immigrants 
who arrived in the Argentine Republic in the first 11 
months of last year was 50,081, and it was expected that 
the total would be carried to about 58,000 by the close of 
the year. The corresponding immigration in 1894 was 
54,720; in 1893, 52,067; in 1892, 39,973; and in 1891, 
28,266. In 1890 the corresponding number of arrivals 
was 77,815. The shock sustained by Argentine credit, 
however, in 1890 materially affected immigration for a 
time. 





Hanpsooks FoR Mininc STUDENTS AND COLLIERY 
MANAGERS.—We have received from the office of *‘ The 
Science and Art of Mining,” 27, Wallgate, Wigan, copies 
of Parts II. and III. of their handbooks for mine 
managers. The pamphlets in question are in the cate- 
chetical form, a system which, while tedious to a practical 
student, has undoubted advantages in the case of the 
body of men for which the handbooks in question have 
been prepared. The first of the two handbooks deals 
with boilers and steam plant generally, whilst Part ITI. 
is devoted to mine ventilation. In both cases the work 
seems to have been, on the whole, very well done: 





INDUSTRIAL NOTES. 

AN important conference took place last week in 
Glasgow between the representatives of the Clyde 
engineering firms and of the Amalgamated Society of 
Engineers, with the view of endeavouring to agree 
upon a basis of conciliation for the purpose of 
settling disputes in the trade. After a discussion 
lasting over four hours, the representatives of the 
two bodies agreed to recommend to their respective 
associations the formation of a standing committee, 
composed of an equal number of employers and em- 
ployed, to deal with any disputes that may arise 
prior to stoppage of work. These recommenda- 
tions will now be considered by the employers and 
the workmen respectively. If some practical scheme 
can be effectively applied, it will greatly facilitate 
conciliation in all other industries. Its value to the 
engineering trades will be enormous, and its influence 
in other directions will also be great. If the engineers 
devise some effective method of conciliation it will lead 
to a system which will render strikes and lock-outs 
more and more obnoxious to employers and workmen, 
and pave the way for a peaceful solution of most labour 
disputes. The mere effort to accomplish such an object 
will be beneficial, and its realisation cannot be long 
delayed. Of course some difficulties will have to be 
encountered at first, but every difficulty which is sur- 
mounted will make matters more easy subsequently, 
and therefore we do rot despair of seeing such joint 
committee effectively formed. 

The condition of affairs on the north-east coast is 
such that we may hopefully anticipate some peaceful 
solution of the wages question which has been agitat- 
ing the district during the last few weeks. The great 
improvement in the iron and_ steel shipbuilding 
branches of trade on the Tyne, the Tees, the Wear, 
and at Hartlepool led to a demand for an increase in 
wages, and notices were given to that effect. Last 
week a conference of representatives of the employers 
and of the workmen met at Sunderland in order to 
discuss the matter. The immediate result of that 
conference was that the shipwrights were granted an 
advance forthwith of 1s. 6d. per week. No decision 
was arrived at with respect to the other branches ; 
but another meeting i3 to be convened to consider the 
question. Another conference was held at Newcastle, 
representing the engineering firms and their workpeople, 
The workmen are asking for an advance of 2s. per week ; 
as a result of the conference the employers offered 1s. 
per week advance at once and a further advance of 6d. 
per week in July. This offer the men refused. This 
attitude did not, however, result in breaking off the 
negotiations, but no final settlement was arrived at, 
it being understood that fresh proposals will be laid 
before the men, to be voted upon in the districts 
affected. It is to be hoped that some compromise will 
be agreed upon, as a breach just now might lead to a 
postponement of the suggestions for the institution of 
a standing committee as proposed at Glasgow. But 
the mere fact of conferences being held and offers 
made, encourages the belief that some modus vivendi 
will be found, especially as the shipwrights have 
been dealt with, and as the Boilermakers and Iron 
Ship Builders have a standing agreement to submit 
all such disputes to a committee before any strike 
takes place, 





The condition of the engineering trades throughout 
Lancashire continues in the path of improvement, 
without any check or impediment. A fairly large 
weight of new work continuously comes forward in 
most branches, and it is now quite exceptional where 
establishments are not fully engaged; most of them, 
indeed, have sufficient orders on hand to carry them 
well over the remainder of the year. (General 
activity characterises the machine tool trade. Loco- 
motive builders are well supplied with work ; sta- 
tionary engine builders are kept fully employed; 
boilermakers are mostly fully supplied with orders, 
and machinists are generally full of work for some 
time tocome. The unemployed lists of the various 
societies connected with all branches of the engineering 
trades are gradually moving down to zero. Where iron 
has been pressed for sale, some lower prices have been 
taken, inished iron has not been in very active 
demand, and prices have been rather weaker. Nut 
and bolt makers are well supplied with work, but 
their complaint is that they are not able to obtain 
appreciably higher prices. In the steel trade prices 
have remained steady, but some sales have been 
effected under makers’ quotations. If there is no 
pressing activity in respect of raw and finished 
material, it does not follow that there is any slackening 
off in the several branches of trade requiring such 
material, as heavy buying had taken place some 
time ago to cover expected requirements. The dispo- 
sition rather seems to be to prevent raw material 
rushing up in price, by moderate demands only to 
cover existing necessities. 





In the Wolverhampton district finished iron has 
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been most in demand of late, chiefly for early con- 
sumption. Few contracts of any weight have been 
negotiated, as apparently there is a holding back until 
the quarterly meeting. All classes of finished iron 
maintain their prices. In the galvanised iron branches 
there is a continued demand, but prices have not re- 
covered the drop of a month ago as yet. Pig iron has 
had to compete with outside makers, at lower rates, 
and concessions have been made locally in some 
cases. Production has increased so largely in all classes 
of iron, that prices are with some difficulty maintained 
in all cases. All the constructive trades are busy ; 
bridge and girder constructors, tank and gasholder 
erectors, engineers and moulders, boilermakers, and 
the heavy hardware trades. The number of unem- 
ployed is lessening in nearly all departments of the 
iron and steel trades, and at the mills and forges full 
time, and even overtime, have been worked for some 
time past. Thereis an almost total absence of labour 
disputes in all branches, nor are there any serious 
troubles threatening in the near future. 





In the Birmingham district there has been a lull 
recently in the sheet iron branches, and also as regards 
galvanised sheets, and prices have, therefore, been 
weaker. The demand for bar and angle iron has not 
slackened materially. Steelmakers are, and have been, 
exceedingly busy. But even where slackness is com- 
plained of it is mainly in South Staffordshire. In 
North Staffordshire all the works are running full 
time, and new orders are plentiful. There is no lack 
of employment, and there does not appear to be any 
real slacking off. The constructional branches are all 
busy, mostly for China and other Eastern markets, but 
it is said that the prices are very low. Still the con- 
tracts of this class will keep the firms busy through- 
out the whole of this year. The local trades generally 
are busy, and fewer men are unemployed than for a 
long time past. Thereare no labour disputes of any 
serious consequence either in progress or in prospective, 
so that there is no danger of any stoppage of trade 
from this cause at the present time or in the near 


future. 





The fair wages question in the House of Commons 
had a miserable ending in so far as concerns the 
debate raised by Mr. 8S. Buxton. It was discussed on 
a Tuesday night, and yet the friends of labour could 
not, or would not, keep a house for its discussion, but 
allowed it to be counted out between eight and nine 
o’clock. Had it been on a Friday there might have 
been some excuse, but on a Tuesday no excuse can ex- 
plain away the fact that the friends of labour could 
not secure 40 members to keep a house. The discus- 
sion arose mainly over certain words, which the 
Government allege were omitted to give London a 
chance. The omission was due to protests, and depu- 
tations from the Kast Knd of London, as was pointed 
out at the time, and very little protest was made by 
prominent trade unionists, until afterwards. The 
Ciovernment, it appears, practically assented to an in- 
quiry into the matter, and expressed indifference as 
to the omission or retention of the words. But Mr, 
Goschen was firm in resisting the proposal that London 
contractors should be paid higher than other con- 
tractors, simply to place some of the contracts on the 
Thames. The principle of variation would indeed be 
so dangerous that the wonder is that anybody should 
advocate it or support it. Such a plan would intro- 
duce all the worst forms of favouritism. 

Mr. Goschen turned the tables upon some of his 
critics by quoting a resolution of the Cardiff Trades 
Congress, and the speeches made on that occasion. 
Three large firms of engineers and boilermakers were 
referred to, singled out as firms which ought not to be 
allowed to tender because of some disagreement with 
the trade unions representing the industries. Similar 
action was taken by deputations during the last Go- 
vernment, but that Government declined to interfere. 
So that, if such firms acted wrongly, the present Go- 
vernment is not more to blame than its predecessor, of 
whom Mr. 8S. Buxton was a member. (iovernment 
can interfere if the fair wages clause is infringed ; but 
it would be very disastrous if the interference went so 
far as to limit contracts only to firms which acknow- 
ledge a trade union as a cory orate body, and are pre- 
pared to accept its verdict on all questions of labour. 
As a general rule the best organised trade unions get 
on well with their employers, and the latter have 
not more to complain of than firms which keep aloof, 
often not so much. But when the principle of com- 
pulsion comes in there is sure to be friction. Mr. 
Goschen pleaded for a fair and equitable mode of 
working the fair wages clause by both parties. To 
fight over it is to destroy its advantages, or at least 
neutralise them. After all the Government have 
decided to grant the Committee, though the com- 
plainants in the House failed to carry the resolution or 
to keep a house in order that it might be carried. 


During the past 17 weeks overtime has been largely 


hours overtime each day. An Admiralty order has 
now put an end to it, fora time at least. It is very 
strange that the outcry against overtime generally 
arises when there is no overtime to be worked, when, 
in fact, it is very difficult to get full time, often only 
when short time is being worked. 





A further step towards conciliation has been taken 
by the Boilermakers’ and Iron Ship Builders’ Union 
and the National Amalgamation of Labour in the Tyne 
and Blyth districts, an agreement having been drawn 
up by which all disputes shall be settled by a referee’s 
court. This will affect disputes between workmen, 
and was needed, as such disputes have often arisen in 
those districts. 


, 


The seventy-first report of the Steam Engine Makers 
Union shows that the year’s revenue was 19,018/. 3s, 2d.; 
the expenditure 17,366/. 7s. 10d., the cash balance in 
hand being 30,478/. 1s.10d. The society has 102 branches 
and 7085 members. During the year there has been 
an addition of two branches and of 405 members, with 
an increase of 1651/. 15s. 4d. in the balance in hand. 
This society comprises the same class of workmen as 
the Amalgamated Society of Engineers, being origi- 
nally some of the local unions which refused to amal- 
gamate. It has held its own so far, but has been out- 
stripped in the race by the amalgamation started in 
1850. The benefits are similar, but the contributions 
are somewhat less. Its headquarters are at Man- 
chester, but its branches are all over the kingdom, and 
the members work in harmony with the Engineers, no 
exception being taken if the worker belongs to one or 
the other. 

The strike of the Austrian miners has ended in favour 
of the men. This is one of the most signal victories 
they have ever had, The strike was on a large scale, 





it lasted a long time, the people suffered severely, but 
they were peaceful, while determined. The English 
unions sent help, and even at the close of the strike 
350/. were sent to assist those in distress. Not only 








have the coalowners conceded most of the demands of 
the workpeople, but the Reichsrath has brought for- 
ward a Bill to insure fortnightly pay instead of monthly 
pay as formerly. The success of the men will en- 
courage others on the Continent to act more like the 
English unions, and not mix up politics with labour 
questions, as often they do not go together, but intro- 
duce divergencies amongst the workers. 





Preparations are being pressed forward with respect 
to the International Congress, and it is probable that 
a large number of British unions will be represented. 
There was at first a hesitancy on the part of trade unions 
to send delegates to meetings where the representatives 
will be political and socialistic, as well as industrial, 
On the other hand, it is felt that the unions might 
appear to be committed to courses of action by their 
silence, and therefore that they had better be repre- 
sented. The congress will eres ce be the largest of 
the kind yet convened, and doubtless the questions dis- 
cussed will have some influence as regards organisation 
on the Continent, as well as with respect to schemes of 
social and industrial reform. 

A very important meeting of the Miners’ Concilia- 
tion Board was held last week at the Westminster 
Palace Hotel. It was called an ‘‘ informal meeting,” 
and was held with closed doors. The object was to 
discuss the question of a continuance of the Board, 
upon which question there was a long discussion. As 
a result of the conference, two proposals were submitted 
as follows: (1) By Mr. Hewlett, on behalf of the coal- 
owners : ‘‘ That the Conciliation Board, inaugurated at 
the Rosebery Conference, and as now established in 
conformity therewith, be continued to determine from 
time to time the rate of wages on and from August 1, 
1896.” (2) By Mr. Pickard, M.P.: ‘‘ That the agree- 
ment now in existence be continued till August 1, 1896.” 
It was agreed that these proposals should be submitted 
to the coalowners and the miners respectively in every 
district, and that the meeting be adjourned till 
April 30 to receive the replies to the proposals. The 
coalowners’ proposal means the permanent establish- 
ment of the Board upon the present basis after the 
expiration of the term for which it was originally 
established ; Mr. Pickard’s proposal simply continues 
the Board on its present basis till the end of July. It 
is premature to discuss what the result will be ; but it 
is to be hoped that the final conclusion will be to con- 
tinue the Board, whatever modifications may be neces- 
sary being adjusted at the forthcoming meeting at the 
end of this month. 

Some further light is thrown upon the question by the 
action of the Lothian coalminers, who have resolved to 
organise so as to be prepared to act conjointly with the 
National Federation on the wages question in August 
next. This indicates that the wages question is to be 
reopened in August both in England and Scotland, 
In the latter, in so far as the Lothians are concerned, 





worked at the Royal Dockyards, and especially at 
Sheerness, three-fourths of the men working several | 


thereupon declared a general holiday, with the result 
that 14 collieries were thrown idle. The reduc. 
tion of last week brings down wages to the ‘‘ bottom 
level of 1888,” the lowest prices that have ruled for 
years past in the Lothians. 

The Miners’ National Federation met at the West- 
minster Palace Hotel to consider the Conciliation 
Bills now before Parliament, when the followin 
resolutions were unanimously passed: ‘‘That the fede. 
ration cannot agree to any Conciliation Bill which 
does not contain the following two principles: 1. That 
in all conciliation cases the parties to the same shall 
produce all books and documents showing the profit 
and loss account, and the prices obtained for the 
material produced or manufactures sold. 2. Any 
conciliatory board formed for the settlement of trade 
disputes, or for determining rates of wages, shall con- 
tain rules defining a maximum and minimum rate of 
wages.” This means fixing wages by Act of Parlia- 
ment if it means anything, for the first part of the 
resolution affirms that the provisions are to be in the 
Bill. The employers might do worse than assent to 
such a proposition; the danger would be to the men, 
not tothe employers. But the history of this question 
appears not tobe known. It took centuries to get rid 
of Acts of Parliament fixing wages, and now the men 
ask to have other Acts of the same kind. Under 
those Acts there was no progress for labour ; since 
their repeal labour has progressed. 

The discharge note question has seriously affected 
the miners of South Wales, some 100,000 men being 
involved in the proposal to enforce it. Meetings have 
been held denouncing it in various places, and the 
Miners’ Association declares that it is in violation of 
the sliding scale agreement. Doubtless it is. Unfor- 
tunately the proposal was brought about mainly by 
the action of the men who went contrary to the sliding 
scale agreement, and all the efforts of the association 
could not keep them within bounds. The probability 
expressed that the discharge note would be withdrawn 
has been realised, but there will doubtless be some 
provision for insuring obedience to the rules of the 
association, so that the operation of the scale shall be 
unquestioned by any section of the men. Loyalty to 
the agreements of an association is essential to the 
smooth working of the system. 





WATER-TUBE BOILERS.* 
By Mr. J. Wart, Associate, 


SomE years ago the writer had the honour of reading a 
paper on the subject of water-tube boilers before the 
Liverpool Polytechnic Society, and, after enumerating 
the points which constituted a good water-tube boiler, de- 
duced therefrom the following rules or laws, which should 
be observed in designing a trustworthy steam generator. 
They were as follow : 
1. ‘‘The tubes should be arranged in a position to 
absorb the greatest amount of heat, by causing the flame 
to travel in an upward direction at right angles to their 
axis, 
2. ‘* The tubes should be in a horizontal or inclined posi- 
tion, as the most efficient to emit heav. 
3. ‘‘The steam generated should have free and un- 
obstructed escape to the steam receiver. 
4. ‘The circulation or supply of water to the tubes 
must be copious, to prevent overheating. 
**T hese are the theoretical, and form the essential, con- 
ditions of an efficient water-tube steam boiler. 
‘But, in addition to these, there is another not the 
less important which concerns the practical part or life of 
a boiler, viz., the facilities for inspection, cleaning, and 
re 

t is 22 years since the above was written, and, although 
old, it is quite as applicable to-day as then; and, as far 
as the writer’s experience goes, quite borne out by prac- 
tice. There is, perhaps, no water-tube boiler made that 
will fully come up to all the requirements here laid down, 
but the nearer we can approach this standard, the more 
perfect and successful will be the boiler; and by applying 
this standard to any existing boiler, we are enabled to 
point out, not only its merits, but also its defects. 
It is not the writer’s intention of going over the whole 
range of this subject of water-tube boilers, but to lay 
before you the result of a few experiments, which may 
elucidate and explain some of the many mysterious 
circumstances connected witb this complex subject. 
A water-tube boiler may be defined simply as an assem- 
blage of tubes filled with water and placed over a fire. 
The ends of the tubes are fixed to two receivers, which 
combine the whole together. If the receivers be cylin- 
drical where the tubes fit, then the tubes are more or less 
bent to suit ; if flat, the tubes are generally straight. The 
advocates of bent tubes claim the bending as important in 
taking up or accommodating themselves to the expansion 
of the boiler when under steam. On the other hand, 
those who advocate the straight tubes find no difficulty 
arising from this point. Straight tubes offer the best ad- 
vantages in respect of inspection, cleaning, and renewals, 
The experiments were made with a small model boiler 
(see Figs. 1 to 3) containing 39 straight tubes, each 3 in. 
in diameter by 9 in. long, affording 2.9 square feet of 
heating surface. The receivers to which the tubes were 
attached were flat, the end plates were of glass, so that 
the tubes could be seen right through, and the action 
going on inside could be distinctly observed. A steam 











the wages were further reduced 10 per cent. last week 
at all collieries except two. The Lothians Federation | 
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receiver was also placed on the top, comnecting the other 
two receivers. Heat was supplied by two Bunsen burners, 
consisting of two tubes with cross slots, the heating taking 
place being very much similar to that of an ordinary fire- 
grate furnace. The model was so constructed that it 
could be used or tried in a great number of different posi- 
tions, 

The object of the first series of experiments was made 
with a view of finding out the relative value of heating 
surface when the tubes were angled from a horizontal 
position gradually to that of a vertical one, or through an 
angle of 90 deg. The experiments were conducted at 
atmospheric pressure, and commenced by first raising a 
given weight of water to the boiling point, and then 
ascertaining the amount evaporated after an interval of 
15 minutes. . . 

After a few preliminary trials it was found that when 
the boiler was angled about 10 deg. from the horizontal 
the evaporation was highest, viz., 84 oz. ; when the angle 
was increased to 15 deg., the evaporation was 8} oz. ; 
30 deg., 74 02. ; 45 deg., 64 oz. ; 60 deg., 5f.0z. ; 75 deg., 
54 oz.; and 90 deg., 50z. Again, on reducing the angle 


to 5deg., the evaporation was 8} 0z., and when level 74 oz. 
It may be here stated that, owing to the pressure of gas 
varying a little, very seldom the same results could exactly 
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— with the larger one of 2.9 square feet, or a combined 
eating surface of 3.34 square feet, 

The results of this arrangement are represented on dia- 
gram Fig. 7. The upper curve shows the combined eva- 
poration of both boilers, and, although there is an aug- 
mented heating surface of about 15 per cent., yet there is 
very little difference in the amount evaporated. The 
lower curve shows the evaporation of the original or larger 
boiler, and we now see that, at its best, it is reduced from 
100 per cent. to 40 per cent. at 10 deg., and from 60 per 
cent. to17 per cent. at 90 deg. On the other hand, the 
small boiler is represented by the middle curve, and its 
evaporation at its best is 60 per cent. at 10 di »» and 
45 per cent. at 90 deg. The above results may be stated 
in other words, viz.: That practically 60 per cent. of all 
the steam — in any water-tube boiler with tubes 
at any angle is generated in the first or nearest row of 
tubes to the fire. The remaining 40 per cent. is left for 
the larger portion of the boiler to accomplish. 

By reversing the positions of the two boilers—by plac- 
ing the smaller on the top of the larger one—we can 
arrive at the evaporation of the top row ; but this was 
found to be so small as not to be taken notice of. The 
writer had not the means of testing the intermediate 
rows ; but the following Table will not be very far off : 





of Figs. 4 and 7; if anything, it is slightly in favour of 
Fig. 9. But when we come to compare the two lower 
curves with the similar curves in Fig. 7, we find that they 
have almost changed places. Taking the top or larger 
boiler, the evaporation at 10 deg. is nearly 60 per cent. of 
the total as compared with a little over 40 per cent. shown 
on the former trial. The curve dropping down at 90 deg. 
to 27 per cent. against 17 per cent. Taking the lower 
boiler, representing the three large tubes, the evapora- 
tion is reduced from 60 per cent. to a little over 40 per 
cent. at 10 deg. with the larger tubes, terminating at 
38 per cent. at 90 deg. It will be observed that the two 
curves cross each other when the boiler is at an angle of 
about 55 deg., showing that the evaporation at this angle 
is about equal in each boiler. From this point on to 
90 deg. the smaller boiler evaporates more than the 
larger ; but, as the angle decreases below 55 deg, the 
larger boiler evaporates more than the smaller. e here 
see the evaporation in the first row of tubes is very much 
reduced, there is less liability to overheating, and acci- 
dents are reduced toa minimum, 

The quantity of water evaporated by the first row of 
small tubes was at the rate of 5 lb. per square foot of 
heating surface per hour, and the velocity at the end of the 
tubes, about 3.8 ft. per second. The tubes were full of 
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be arrived at; but by making several trials the above is a 
fair average. This is graphically represented in Fig. 4 
(top eat The vertical ordinates representing the per- 
centage of evaporation at the various angles at which the 
boiler was tried, beginning at the horizontal position, and 
gradually rising to the vertical position. It was found 
when the boiler was angled 10 deg., it gave the best 
result ; therefore 10 deg. represents the maximum evapo- 
ration, or 100 per cent. 

In looking at this diagram, we find that in any water- 
tube boiler whose tubes are inclined, say, 10 deg., by 
merely increasing the angle to 30 deg., the amount of 
water —— is reduced from 100 to 85, or 15 per cent. 
less, If the angle be increased to 60 deg., the decrease 
will be 33 per cent. And at 90 deg., or the tubes vertical, 
the reduction is a little over 40 per cent, This compares 
very favourably with the old-fashioned rule employed in 
the ordinary steam boiler, of allowing 2 square feet of 
vertical heating surface to be of equal value to each one 
of horizontal. 

These experiments were conducted with the tubes 
placed in horizontal rows, so as to allow the products of 
combustion to travel in a zigzag direction to the funnel. 
The next series were taken with the boiler reconstructed, 
so a8 to form the tubes into vertical rows, and giving 
the products of combustion a more direct course to the 
funnel (see Fig. y: The result is shown by the lower 
curve on Fig. 4, The highest percentage was 82 per cent. 
at 10 deg., and 53 per cent, at 90 deg., the best result 
showing a difference of 18 per cent. in favour of the former 
arrangement of tubes. 

lustructive as these tests may be, the next series will 
show still more striking results. In order to arrive at the 
duty performed by various tubes or rows of tubes, and 
more especially those nearest to the source of heat, let us 
take another boiler—or, rather, a part of a boiler repre- 
senting that row of tubes which is nearest to the fire— 
and place the two together, as represented in Figs. 5and 6, 
we have the means of arriving at the evaporation of each 
boiler separately. This small boiler consists of six tubes 
only having a heating surface of .44 square feet, com- 





Row Nearest to Per Cent. of the 
the Fire. Total Evaporation. 
..: oe. 
2 24.0 
3 9.5 
4 3.5 
5 1.5 
6 1.0 
“§ 0.5 
100.0 


The importance of the above cannot be overlooked. 
Hither the first row is doing too much or the back row 
too little ; and the conclusion arrived at is that, practi- 
cally, the first row is receiving the whole wear and tear of 
the boiler, therefore more liable to damage and renewals. 
This has proved itself in the case of copper tubes, which, 
although a better conductor of heat than either iron or 
steel, yet were unable to stand the severe work they had 
to perform. The danger from overheating and rupture is 
not only very unpleasant from a stokehole point of view, 
but the giving way at some critical moment, demands our 
most important consideration ; in short, it is the vital part 
of the water-tube boiler. : 

Seeing this difficulty some time ago, the writer devised 
some means by which the first row was relieved of this 
heavy duty, and more laid on those immediately behind. 
This is accomplished by employing nearest to the fire 
tubes of much larger diameter than those which are 
more remote. The larger tubes contain more water, and 
present less heating surface for the space occupied than 
those of smaller diameter. The result is that the evapora- 
tion is less with the larger tubes but greater with the 
smaller. Fig. 8 represents the arrangement. For the 
six g-in. tubes we now adopt three ?-in. tubes in their 
place. The weight of water in the three tubes is double 
that in the six smaller ones, while the heating surface 
remains the same. The diagram representing the results 
of the trials is shown on Fig. 9. The top curve as before 
represents the results of the two boilers. Practically there 
is very little difference compared with the similar topcurves 








semi-steam and water, so that no light could be seen at 
the other end; evidently these tubes were evaporating 
their maximum quantity with efficiency. 

On the other hand, with the row of large bottom tubes, 
the rate of evaporation was about 3.5 lb. per square 
foot of heating surface, and the velocity at the tube ends 
(steam only) about 2.9 ft. per second. Up to an angle of 
about 60 deg. a light could be distinctly seen through these 
tubes,the steam occupying about one-third of the area on 
the top side, the water underneath presenting a clear solid 
mass. Above 60 deg. elevation the water and steam 
became more or less mixed up, so that a light could not 
be seen at the other end. From the apparently easy 
manner in which these tubes were doing their work, it 
was evident the maximum amount of evaporation had 
not been reached. There was a large reserve of solid 
water in the tube, and the steam appeared to pass — 
away without taking any water along with it. Indeed, 
there could not be a strong water current, for on block- 
ing up the bottom end of one tube to the extent of reduc- 
ing its area to one-fourth, there appeared to be no dif- 
ferent resulb, 

It must be remembered that the above trials were made 
at a pressure of one atmosphere where the relative volumes 
of steam and water are as 1640 tol. For higher pressures 
a corresponding rate of combustion may be adopted. 

The most vital parts in any water-tube boiler, and the 
most easily damaged by overheating, are those tubes in 
close proximity tothe fire. To overcome this difficulty two 
courses are open : (a) by adopting small tubes and provid- 
ing for a vigorous circulation; (b) by adopting larger 
ra Be and a less active circulation. Adopting the former, 
there is a limit both in respect to the speed of the current 
and the quantity of steam in contact with the heating 
surfaces. According to Mr. Thornycroft’s experiments, 
at a pressure of three atmospheres, the relative volume of 
steam and water passing through a number of 1}-in. tubes 
was about 5.4 to 1, and at 12 atmospheres this would 
equal 14 to 1, or three volumes of steam, at an average, in 
each tube, to two of water. A condition of things which 
presents to us two evils ; one is the danger arising from 
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the tube becoming much hotter than the temperature due 
to the pressure. As an instance of this, there is the 
failure of copper tubes in water-tube boilers to stand this 
excessive heat. The second evil is the slow corrosion 
taking place, owing to part of the steam in contact with 
the tubs becoming decomposed at a high temperature, 
forming oxide of iron and hydrogen gas. Some years 
ago apparatus for superheating steam were placed in 
uptakes; but even at this low temperature their life was 
three or four years at the most. 

By the improved arrangement of larger tubes to facs 
the first and direct action of the fire, a larger body of 
more solid water is in actual contact with the heating 
surfaces. The liability to damage by overheating is 
reduced to a minimum; the duty of the various tubes 
more evenly distributed, and the steam generated more 
freely disengaged. 

In conclusion, there is one point which, during the 
time these experiments were being made, confirmed the 
writer’s views more strongly of a grave defect in Belle- 
ville water-tube boilers for marine purposes, and, as this 
boiler is now being freely adopted by our Admiralty, his 
humble protest must be taken from a taxpayer's point o 
view. 

Those who are responsible for the position and arrange- 
ment of this boiler on board of a seagoing vessel have 
evidently not given the subject of an unsteady platform 
any consideration. Numerous tubes have given way at 
sea ; not that it is the only boiler which suffers from de- 
fective tubes; but in all probability these same tubes 
would not have given way had the boiler not been tossed 
about in a seaway. In many instances these tubes 
have been replaced by thicker ones, and in some caser by 
Serve tubes, with little better results. Still the true 
cause of their failure is not discovered, therefore no 
effectual remedy applied, and thus the error is repeated. 

The arrangement of all water-tube boilers, with hori- 
zontal or slightly inclined tubes on board ship, should be 
parallel with the line of keel. But it appears to be the 
rule, so far as this boiler in question is concerned, to place 
the same across the ship. Now, the inclination or angle 
of the Belleville boiler tubes is about 2 deg. or 3 deg. from 
the horizontal, and as 10 deg., say, is nob an uncommon 
angle for a ship to roll at sea, it follows that the tubes 
will become deprezsed or angle reversed to the extent of 
7 deg. or 8 deg. 

A ship to roll from 8 to 10 rolls per minute is not un- 
common, and therefore six or eight seconds would be the 
duration of one roll. 

Now, imagine the ship rolling, a heavy fire on the 
grate, and in this time these lower tubes, generating, as 
we have seen, such a large volume of steam which would 
immediately reverse the circulating current, fill the upper 
ends and be here imprisoned, only to be relieved by the 
next roll. The greater portion of the steam will now be 
transferred to the other end, to be again re-imprisoned, 
and so on till the ship gets into less turbulent waters. 
With reference to what the continued effect on these 
semi-dry tubes would be in a seaway, or In the event of 
the ship having a list, the result is left for your better and 
impartial jadgment. 





THE PHYSICAL SOCIETY. 


At the ordinary meeting of the Physical Society, held 
on March 27, Professor Carey Foster, Vice-President, in 
the chair, Professor J. A. Fleming read a paper on “* The 
Edison Effect.” 

The Edison effect alluded to in the title of the paper is 
that if a metal “ng is placed inside the loop of an incan- 
descent lamp, then a galvanometer of which one terminal 
is connected to this metal plate and the other to the posi- 
tive lead of the lamp, will indicate a current passing 
from the lead to the plate. If, however, the galvano- 
meter is connected to the plate and the negative lead, no 
current passes. 

Professor Fleming, by connecting the poles of a con- 
denser, first to the two leads, second to the plate and 
positive lead, and third to the plate and negative lead, 
and in each case discharging the condenser through a 
galvanometer, has shown that after the lapse of a certain 
time, depending on the vosition of the plate, if the lamp 
is working at about 4 watts per candle, the potential of 
the plate falls to that of she negative lead. If the plate, 
instead of being inside the loop of the filament, is out- 
side, then the time taken by the plate to acquire the 
potential of the negative lead is considerably longer. 

The space between the plate and the negative lead 
exhibits a kind of unilateral conductivity, for a battery 
having a low voltage is able to send a current from the 
plate to the negative lead, but not in the opposite direc- 
tion. If, instead of using a cold metal plate, a second 
filament, maintained in a state of incandescence by an 
insulated battery, is used, then a current can be obtained 


between this filament and bo:h the positive and negative | h 


8. 

If the voltage on the lamp ir raised considerably above 
that required to give 1 candle-power for 4 watts, then a 
current can be passed from the plate to the negative lead, 
while a galvanometer connected to the positive lead and 
the plate will indicate the passage of a current from the 

sitive lead tothe plate. When the lamp is in this con- 

ition the space between the plate and the negative lead 
is very sensitive to the effects of a transverse magnetic 
field, such a magnetic field causing a large increase in the 
resistance. 

The curve showing the connection between the current 

assing from the positive lead to the plate and the volts 
aon the terminals of the lamp is found to be discon- 
tinuous. As the volts are raised the current suddenly 


increases about tenfold, and it is while the lamp is in| 
‘supply the forced draught for the boilers. The 


the condition corresponding to this upper portion of the 





curve that it is sensitive to the influence of the transverse 
magnetic field. 

By using a movable plate it has been found that the 
minimum current is obtained when the plate is nearer the 
positive than the negative lead. 

When an alternating current is used to supply the lamp, 
@ continuous current can be obtained passing from the 
plate to either of the leads. 

If a small platinum cylinder is placed surrounding each 
of the leads, then a current can be obtained between each 
of the cylinders and the positive lead, but no current 
between the two cylinders. The largest effect occurs 
when a cylinder near the end of the negative lead is con- 
nected to the positive lead. 

The author considers that his experiments show that 
the resistances of a vacuum tube to the passage of a dis- 
charge would be greatly reduced if the cathode is made 
incandescent. 

Professor S. P. Thompson said he would like to 
have some information as to the state of exhaustion of 
thelamps; whether this was such as is found in ordinary 
commercial lamps, or whether it more nearly approached 


f | that used by Crookes. A great change in the conductivity, 


&c, took place at an exhaustion slightly greater than 
that ordinarily found in incandescent lamps. It would 
ba of interest to vary the size of the cathode, and to 
investigate whether the magnitude of the effects observed 
depended on the fall of potential per unit length along 
the filament. Another point was whether the position of 
the plate for which the effect was a minimum was the 
same for all lamps, or whether it changed with the volts 
and the length of the filament employed. Again, did the 
minimum occur at a certain fraction of the distance 
between the positive and negative leads, or, as was the 
case in some of the phenomena observed by Crookes, ata 
definite distance from either of the leads? There points 
might be investigated by means of a lamp with a straight 
filament where the fall of potential per unit length alon 
the filament might be the same as with the loop-shape 
filament, but the fall of potential per unit length in 
the vacuum would be different. The author’s proposed 
experiment of heating the cathode by er on io 
the rays of a lamp did not seem to him (Professor Thomp- 
son) to differ materially from Crookes’ experiment in which 
an incandescent wire, heated by a current, was used as 
the cathode. 

Mr, Skinner said that the heating of the cathode by 
means of a ‘‘ burning-glass ” could easily be carried out. 

Mr. Blakesley pointed out that it would be quite pos- 
sible to produce an increase of the current by means of a 
magnet. 

Mr. Serle said that Professor J. J. Thomson had shown 
that a magnet affected the conductivity of a gas. 

Professor Fleming, in his reply, said that no doubt the 
effects were largely dependent on the vacuum in the 
lamps. The lamps employed were exhausted to the ordi- 
nary commercial vacuum. Since it was found that the 
‘* treating ” was more worn off the negative leg of the fila- 
ment, and that a screen placed between the legs of the fila- 
ment was more blackened on the side turned towards the 
negative lez, it would appear that the particles of carbon 
were shod off from the negative leg, and hence perhaps 
the charge was carried by these carbon molecules. 

A paper of a purely mathematical character, entitled 
** Notes on the Electro-Magnetic Effect of Moving Charges,” 
by Mr. W. E. Morton, was read by Mr. Serle, who also 
made some remarks on his own investigations dealing with 
this subject. 

The Society then adjourned till April 24. 





LAUNCHES AND TRIAL TRIPS. 

Tue battleship Mars, which was floated out of Messrs. 
Laird’s dock on Tuesday, March 31, belongs to the same 
class as the Majestic and Magnificent, which have been 
fully described already in ENGINEERING, but the leading 
dimensions may be repeated: Length, 390 ft.; breadth, 
75 ft.; mean draught, 27 ft. 6 in.; displacement, 14,900 
tons; freeboard forward, 25 ft., afo, 18 ft. 6 in. ; power of 
engines with forced draught, 12,000 indicated horse-power, 
with natural draught, 10,000; speed, natural draught, 
164 knots, forced draught, 174 knots; coal carried at the 
—— load draught, 900 tons, with a reserve of 500 tons 
aside, making a total stowage for 1900 tons, with which 
she will steam at 10 knots for about a month, or 
8000 knots. The reserve bunkers form additional 

rotection with an armoured deck behind side armour. 

he barbette guns are above the water line 27 ft. The 
citadel or side armour is 220 ft., with a vertical height of 
15 ft., and is of Harveyed steel, 9 in. thick. The barbettes 
have armour 14 in. thick. The protective deck, from 
lower edge of armour, covering machinery, magazines, and 
other vital parts, has 4 in, on slopes to 24in. on the flat, 
and extends to the extremeends. The port and starboard 
engines and boilers are separated by a middle line bulk- 

ead. The main propelling machinery consists of two 
sets of engines of the triple-expansion inverted type of 
Messrs. Laird Brothers’ design. The screw propellers 
are four-bladed, the blades and bosses being of manganese 
bronze. The boilers are eight in number, single-ended, 
of the cylindrical return-tube type. Each pair of boilers 
is in a separate water-tight compartment, with inde- 
varag a coal supply, separate access to and from main 

eck, &c. There are two distillers with circulating and 
distributing pumps, four Admiralty type main feed and 
four auxiliary feed pumps, of ample size to supply the 
whole of the boilers at full power, and four double cy- 
linder double-acting bilge and fire pumps, and a pump 
for pumping out the drain tank. The several pumps 
are connected to the large drain pipe and double bottom. 
General ventilation is secured by two large fans 72 in, 
in diameter, and eight fans 72 in. in diameter 





Mars illustrates the advantage of buildirg these large 
battleships in dock in preference to building them 
on aslip and launching them, as she carries with her all 
her citadel armour, most of the barbette armour, and four 
casemate fronts; indeed, all the armour-plating would 
have been completed had it not been for the press of work 
in Shettield rendering it impossible for the armour. plate 
manufacturers to make delivery as early asrequired. The 
main boilers are on board, with all mountings and con- 
nections complete, ready for steam, save the funnels. The 
whole of the auxiliary machinery is in place, and 
pipes and connections fitted, and the main engines are 
fully two-thirds erected on board, so that the vessel, as 
floated out from the building dock, is in a far more ad- 
vanced state than would have been the case had she been 
launched in the ordinary way. The order for the Mars 
was given exactly two years ago on March 26, and the 
steel and other materials were obtained and her keel Jaid 
on June 2, 1894, practically 22 months to date. When 
ready for the pennant in six or eight months, she will 
have a complement of 750 men. 





The battleship Renown has run her eight hours’ natural- 
draught trials, and throughout the engines and boilers 
worked satisfactorily. The engines were illustrated and 
described recently (page 79 ante). The mean results 
were; Steam, 143 lb.; vacuum, starboard 26.9 in , port 
26.9 in. ; revolutions, starboard 97.5, port 98.2; indicated 
horse-power, starboard 5233, port 5475—total, 10,708; 
speed, 17.9 knots. Messrs. Maudslay, Sons, and Field, 
the makers of the machinery, were responsible for an 
indicated horse-power of 10,000 only on the naturs!- 
draught trial, but more than once during steaming th; 
engines easily attained 11,000 indicated horse - power, 
while the mean was 708 in excess of the stipulated 

wer. The mean speed was exactly 1 knot more than 

er designers anticipated that the vessel could attain 
on her natural-draught trial, and »; knot more than 
it was estimated she would steam under forced draught 
with 12,000 indicated horse-power. The Rsnown returned 
to the Homoaze in the afternoon to be prepared for a 
four hours’ forced draught trial on the 6th inst, Before 
she passes into the Reserve she is to carry out a 30 hours’ 
full-power trial in the Channel. 





The Carlo Alberto, armoured cruiser, launched at 
Spezia after some delay in the course of construction, is 
a sister ship of the Vettor Pesani, which is in hand at 
Castellamare, and displaces 6500 metric tons, with a 
length of 325 ft., 59 ft. beam, and 22 ft. 11 in. draught. 
She has an end-to-end belt of nickel steel from the Terni 
Works, 6 in. thick, and battery platiog above of the same 
thickness extending more than a third of the ship’s length. 
The battery is closed in above with 2 in. of steel and 
internally subdivided, and there is an over-all armour deck 
1.4 in. thick. Spability is assured by a double bottom, 
cofferdams, and numerous eg a compartments, 
The armament consists of twelve 5.9-in. quick - firers, 
of which eight are in the battery (four on a side) and four 
above at the corners of the armoured casemate. On the 
superstructure also are six 4.7-in. quick-firing guns, two 
on each broadside, one forward and the other aft; and 
the smaller guns are ten of 2.2 in., and eight of 1.4 in., cf 
which several are for the tops of the two fighting masts. 
The torpedo equipment consists of four lateral tubas and 
one in the bows. The machinery has been built by 
Messrs. Ansaldo. Two triple-expansion engines, develop- 
ing together 13,000 horse power with fo draught, are 
supplied by eight boilers distributed in four compart- 
ments, and are to give a speed of 20 knots. The maxi- 
mum coal supply will be 1000 tons in addition to liquid 
fuel, and the complement of the ship will be 460 men. 


The ss. Hillbrook, builb by Messrs. William Hanilton 
and Co., Port Glasgow, for Messrs. Hugh Evans and Ov , 
of Liverpool, procaeded down the Clyde to undergo her 
trial trip on the 13th ult. The vessel, which has been 
designed for the company’s age and Eastern trade, is 
310 ft. long by 42 ft. 6in. by 21 ft. 9 in. moulded, with 
@ gross tonnage of 2900 tons, and she will ba capable of 
carrying 4300 tons deadweight. The machinery, which 
has been constructed by Messrs. D. Rowan and Co., of 
Glasgow, is on the triple-expansion system, having cylin- 
ders 224 in., 37 in., and 61 in. in diameter by 42 in. stroke, 
steam being auppled by two large boilers at 160 lb. 
pressure. The trial was most satisfactory, the mean 
speed on the measured mile being 10? knots. 





Messrs. Harland and Wolff, Belfast, launched the 
large screw steamer Istrar, for Messrs. Edward Bates and 
Sons, on the 14th ult. This vessel, which is intended for 
their Eastern trade, is 400 ft. in length, with a tonnage of 
about 4600. She is supplied with a set of powerful triple- 
— engines, constructed by the builders of the 
vessel, 





Messra. William Simons and Co., Limited, Renfrew, 
launched on the 17th ult, the first of three steam hopper 
barges recently ordered from them by the Admiralty for 
service at Devonport. Its dimensions are : Length, 160 ft. ; 
breadth, 28 ft. 6 in.; depth, 12 ft. 6 in. The vessel is 
capable of carrying 570 tons deadweight, and is pro- 
pelled by one pair of compound surface-condensing en- 
gines of indicated horse-power sufficient to propel the 
vessel, when fully loaded, at a speed of about 9 knots. 

Messrs. William Simons and Co., Limited, launched 
on March 27 a steam hopper barge ‘* No. 5,” of 570 tons 
capacity. constructed to the order of the British Govern- 
ment, Its dimensionsare as follows: Length, 155 ft. by 
28 ft. 6 in. by 12 ft. 6 in. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPiLteD BY W. LLOYD WISE. 


‘ SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 


in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

ale Branch, 25, Southampton Buildings, Ch y-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti t of the accevt of a complete specification, 
gove notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounes mentioned in the Act. 


ELECTRICAL APPARATUS. 


4154. The Cowper-Coles Galvanising Syndicate. 
Limited, and 8. O. Cowper-Coles, London. Appa- 
ratus for Use in Electro-Deposition. (3 Figs.) Feb- 
ruary 26, 1895.—A is the vat having on its opposite sides or ends 
strips or bars @ of copper connected to one pole of the electric 
generator, On the ttrips are p'aced at avy convenient distances 
apart apy detired numb-r of pairs of girders B haviog connected 
thereto strips of copper b, and provided at their ends with feet a2, 
preferably of copper, which rest upon the strips or bsr3 a. To 
these girders B and the copper strips b are secured, by mans of 
screws, brackets c, to which are connected by screws carriers C to 
which the ancd:s C2 are secured. The several anodes carried by 
each pair of girders B are preferably connected together at their 
lower ends by ircn bars C3, whereby increased rigidity is given to 
























































the girders B. Oa the top cf the girders B are bars D of insulat- 
ing material (preferably wood treated with paraffin), on which are 
suppcrted cross-pieces E, strips d preferably of copper being 
interposed between the cross-pieces and the bars of insulating 
material, which strips d are connected to the other pole of the elec- 
tric generator. The girders B may be of iron, and the brackets c 
to which the anode carriers are connected, can be of copper or its 
alloys. The crcss-pieces E are preferably of copper or gun-metal. 
The cathodes or articles to be coated may be suspended from 
the cross-pieces in any convenient manner. In the drawing the 
cross-pieces are shown provided with depending arms E? to the 
lower ends of which the articles to be coated can be secured by 
clamping screws F. (Accepted February 6, 1896). 


LIFTING AND HAULING APPLIANCES. 


22,498.: J. Botterill, Leeds. Apparatus for Auto- 
matically Operating Safety Gates of Hoists or 
Lifts. [10 Figs.] November 25, 1895.—a is a wave-shaped cam 
formed out of a bar of rectangular section secured to angle-pieces 
b which are bolted to the cage c. On the vertical guides d and d! 
of the hoist are secured brackets ¢ and f which carry parallel bars 
g and h adapted to serve as guides for a carriage i supporting four 
rollers k, of which two are adapted to run on the top of the guide 
bar y, and two to run along the underside of the guide bar h. In 
the centre of the carriage iis a stud / which carries loosely on the 
end nearest to the cage ca pulley m which is arranged to roll on 
the cama. The stud / carries loosely at its other end a grooved 
pulley n. One end of the lifting chain o is eecured to an eye p on 
the bracket /, and its other end is passed round the pulley n, 
thence under a guide pulley q adapted to revolve on a stud fixed 


Fug.1. 
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to the bracket / over a guide pull:y ¢ loosely mounted on a pia 
fixed to a bracket v on the vertical guide d', thence over a guide 
pulley w adapted to revolve on a pin in a bracket y fixed over the 
gate z, and is then secured to the said gate. As the cage c ascends 
or descends it brings the cam a into contact with the roller m and 
causes it to move the carriage i backward into the position shown 
in Fig. 1, and thercby to lift the gate z into the position shown in 
Fig. 3, when it is fully opened. If the cage c be now moved 
upward or downward, the cam a will allow the carriage i to 
return to its original position and the gate to close by gravity. 


movement of the cage through a distance equal to its own length. 
The passing of the chain o round the pulley n causes the gate to 
move twice as fast vertically as the carriage t moves horizontally. 
(Accepted February 5, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


6160. J. Girlot and C. Castin, Jumet, Belgium. 
Manufacture of Weldiess Chains. [14 Figs em 
25, 1895.—When a chain is laid upon a flat surface its links take 
such position that each pair of them in end view would appear 
asa Sc. Andrew’s crcs3. This invention relates to the manufacture 
of a chain without welds by forming, by ro'ling, pressing, cr cast- 
ing ia a mould, ia one piece a series of successive links lying in 
the fcr.n above mentioned, coanected by thin metal which i: af er- 
wards cut out, leaving the links free. When the bar cf metal is 
op:rated on by pre3sure of dies, each portion, es it is formed be- 
tween a pair of fc rging dies, is by the advance of the bar brought 
between a pair of holding dies, which keep it from being deformed 
while the portion behind is being forged to shape. The improved 
tool by which the successive parts of the bar are forged to shape 
wittout deforming the part already shaped, comprises an anvil 
block C, in which is fixed the bolster D by screws L with lock nuts 
Nand by ataper key J. Another sliding bolster E is urged up- 
wards by a spring G a3 far as permitted by stop screws H the encs 























be 


of whi:h enter tlotsI. The Lammer cr press head Cl carries dies 
D1 and E! similar to the bolsters D and E, the die E! being 
stopped from descending too far by stop screws O. The 
part P cf the bar which has been forged or p:eseed between the 
die D' and bolster D is laid on the bolster E, while a fresh part Q 
of the bar is operated on by the hsmmer or pris’, the die E! and 
bolster E fet while they hold the part P between them, and 
preventing it from being deformed during the action on Q. In 
order to reduce the force necessary for forging the bar, and at the 
same time to render the tools emp!oyed more durable, the forging 
may be effected in successive stages by using dies and bolsters 
suited to effect partial shaping of the bar. The links are separated 
and are completed by removing the fins and connecting pieces of 
metal while the links are held in a suitable vice. While the links 
are thus teld, the fins can be removed by a planing or milling 
tool, and by means of punches. Finally the links are separated, 
and can be dressed to finished form. (Accepted February 5, 
1896.) 


RAILWAYS AND TRAMWAYS. 


5526. A. Spencer, London. Bogie Trucks for Roll- 
ing Stock. [6 Figs] March 15, 1895.—This invention relates 
to the construction of bogie trucks for rolling stock in which the 
bolster is supported by spriogs carried by a transverse girder sus- 
pended to the bogie frame with or without the interposition of 
supplementary springs, the object being to lessen vibration dis- 
agrceable to travellers. 1 is the bolster, and 2 the transverse girder 
suspended from the bogie frame 3. 4 are the end supporting springs, 
arranged between the bolster and girder, and of which two are 
used at each end in the example represented, and 4a are the 
central supporting springs arranged between the central portions 
of the bolster and girder, and two of which are used in the 
example shown. 65 are supplementary coiled springs between the 
suspending links 6, and the ends of the stirrups 7 by which they 





























carry the transverse girder 2. The end springs 4 may be adjusted 
by means of the nuts 8 of the links 6 as usual. Safety stirrups 17 
are carried by the cross-stays 3a at the sides of bolster 1 in the 
neighbourhood of the respective end springs 3, and extend down 
to below and under the girder 2. The resisting points of the 
hanging swing-links 6 (i.c., in the example shown, the stirrups 7, 
which engage in shoes 7a secured to the underside of the girder 2) 
are arranged to be spread out to the greatest practicable width, 
their lower ends being further out than their upper ends, and the 
transverse girder 2 being made of corresponding length. By this 
arrangement, in conjunction with the application of the centre 
spring or springs 4a to the bolster, the a and vibrating 
motion is reduced practically to a minimum, whilst the swing- 


cepted February 5, 1896). 


5893. W. E. yi Man 
Shinbasi, Tokio, Japan.) Flanged 
and Tramway Locomotives and Vehi 
March 21, 1895.—R indicates the wheel rim, S its spokes, H its | 
hub, F the annular flange on the rim, T the tyre, and P the flange 
or projecting part or parts on the tyre, which is or are turned 
over so as to grasp the flange F. As indicated in Figs. 1 and 2, | 
the flange F is discontinuous, being interrupted by each spoke at | 
its junction with the rim. The tyre flange F must therefore be 
similarly interrupted by vacancies, as shown in Fig. 2, correspond- 
ing with the spokes. In connecting the tyre with the wheel the 
tyre is heated and placed upon the rim with the projections P | 


ter. (J. McDonald, 
heels for Rail 


are then bent down and c over the flange of the 


together. 





{n the example shown, the vertical length of the cam is equal to 
that cf the cage, so that the gate z is opened and closed by the 


motion principle of the bogie is retained at the same time. (Ac-_ 


in the tyre, as indicated in Fig. 4, by rolling or otherwise, and 
the parts opposite to the spokes would be cut out. This method 
| of construction may, however, be varied, as shown for example in 
| Fig. 3. In this case the projecting part P is produced much 
| thicker and shorter, and the prt p bounded by the dotted line ia 
m3chined out. This mashined-ous recess receives the flinge of 
| the rim, over which tke poiat p' is tent es shown in Fig. 1. 








Usually it is found advantageous to make the rim and tyre re- 
spectively with continuous flanges F and P, not interrupted by 
the spokes, so that the interlocking also is continuous. This is 
effected by making the flange F wholly on one side of the spoke 
ends, and renders the separation cf a part of the tyre owing to a 
double fracture less probable. (Accepted Janwary 29, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


2641. W. Joyce. Hetton-le-Hole, Slide Valves. 
[2 Figs.] February 6, 1895.—This improved valve works ina valve 
casing a which incloses it and the steam ports b of the cylinder, 
The casing @ is divided longitudinally into an upper portion and a 
lower one, by the partition c, having its central part cut away so 
as to leave a csmmunication between the upper and lower parts 
of the casing. The valve itself dis atrunk valve, having vertical 
walls (surrounding a central steam way e) and upper and lower 
flanges /, g. A spindle A passes through stuffing-boxes i at each 
end of the valve casing, and is provided witha — or tappets/j. 
This tappet is just wide enough to pass between the central steam 
way e and bear against the walls of it, and as the epindle passes to 





icgitdiddddddaidiaiiaiia 
(SS Ss 
A 
Oo 


ir 


a 
Ww 
qa 

yy palecca aa 
¥ ° ie 


| eee 
SSO SS 














and fro, the valve is moved also. The valve casing is closed at the 
top. The steam is admitted above the valve through the port /, and 
the exhaust steam passes away through the port / below the parti- 
tion above mentioned. The valve is preferably guided on ledges 
o. Steam from the boiler is admitted through k, passes down ce, 
enters the cylinder port as indicated by the winged arrowe, and 
after acting on the piston, leaves the cylinder by the other port as 
indicated by the unwinged arrows. The cylinder has only two 
ports and no exhaust port, the exhaust port being provid:d at 
the side of the valve casing. The recess m between the ports 
serves as a bearing area for the steam and prevents pressure on 
the back of the slide valve. (Accepted February 5, 1896). 


7074. J. A. Ashley, Sunderland, Durham. Steam 
Generators. (3 Figs.) April 6, 1895.—This improved generator 
is to a certain extent of the now well-known sectional or elephant 
type, and the simple example shown in Figs. 1 and 2 is composed 
of two main bodies a and L one above the other and connected by 
tubes c. The lower body which also constitutes the firebox, con- 
sists of an inner cylinder d containing the furnace grate ¢ and sur- 
rounded by asecond concentric cylinder b, an annular water space f 
being left between. The inner cylinder @ containing the furnace 
grate e is so attached to the outer cylinder ) by means of the 
bolts gy, 71 that the inner cylinder d can, by merely removing the 
said bolts, be readily disconnected and removed, thus facilitating 
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cles, [4 Figs.) | 


i paces | of the water in the lar space f 
pia peng wet po ee ey ye Ae mye | the water which is collected io the dome a above, and thus by the 
shown in + 1, and the two parts are thereby firmly connected | difference of temperature and density a brisk circulation is created 

he preliminary heating of the tyre may in some cases | downwards through the side tubes 7, i, and upward through the 
beomitted. Ordinarily, the part P would be produced originally | outer series of connecting tubes c. 









7074 B 


repaiis and cleansing. The anrular water space f between the 
inner and outer cylinders b and d ig connected with the dome 
cylinder a above by a series of tubes c, the water having free 
access to the dome a and vice versa. The lower cylinder b is also 
connected with the superposed dome c}linder @ by means of side 
tubes i preferably connected to the dome a below the water level. 
The side tubes ¢ effect communication between the coldest portion 
th the hottest portion of 





Plates j may be fixed in the 





458 


ENGINEERING. 





[AprIL 3, 1896. 








dome a to assist and regulate the circulation. The lower or fire- 
box cylinder d is mounted upon stools 4 or upon brickwork. The 
furnace door (not shown) is at one end ~ of the inner cylinder, the 
other end opening into a fluel, The heated products of c-m- 
bustion after leaving the firebox and flue / are led back through 
the series of water tubes c, heating the water therein, and also 
imparting heat to the contents of the two cylinders a and b. The 
smoke stack or box m is placed at the front of the generator to 
lead away the smoke and gases, Fig. 3 illustrates this invention 
applied to a two-flued boiler, each flue d being contained in its 
cylinder b. The upper dome cylinder a is in thie case mace of 
larger proportional capacity. Each of the cylindersb is connected 
by tubes c with the dome cylinder a, and also by means of the side 
tubes 7, i asalready described. A water pocket or space o may be 
interposed between the cylinders ), / and connected thereto by 
branches p,». This water space communicates with the foot 
of the cylinder a. (Accepted February 5, 1896). 


11,591. M. Cross, Glasgow. (E. Stinton, Buenos Ayres, 
Argentine.) Boiler Furnaces. [2 Figs.) June 14, 1895.— 
This invention has for its object to better adapt boiler furnaces for 
burning straw or similar light material which is apt to be carried 
by the draught, either before completion of the combustion or in 
the form of ash or unconsumed carbon, into or upon the tubes or 
other heating surfaces, and to provide simple means for intro- 
ducing steam or other jets to blow the accumulating dust and 
soot off the tubeplate and heating surfaces. To prevent the 
obstruction of the tubes A in the boiler B by the straw, two 
divisions or baffie-plates are arranged in the firebox C. The one 
nearest the firedoor iscomposed of a cast-iron baseplate or bridge 
D, having a groove E along its top edge, in which rests the 
wrought-iron plate F that forms the top half of and completes 
the first baftle-plate, which may either be placed inclined as shown. 
or vertical as indicated by the dotted lines, Fig. 1. The use cf 
the groove not only permits of the baffle-plate swinging as required, 
but it also allows of the expansion of the plate laterally, and 


Fig |. 




















maintains it straight. The second nate G is hung at the 
top of the firebox between the first baftle-plate F and the tubeplate 
H. The flame passes the first baffle-plate F and under the second 
baffle-plate G on its way to the tubes A. Any ash and sparks 
carried over the first batfle-plate F drop into the space between it 
and the tubeplate H, and may be periodically removed through 
a doorway I at the bottom opening to the ashbox under the fire- 
grate J. To clean out the tubes A at the firebox end, there is 
employed a steam jet apparatus, consisting of a pipe K having 
small perforations k at one end, and at its other end a branch ki 
with a flexible connection to a steam pipe k2, suitable handles for 
holding and guiding the apparatus being also provided. This jet 
pipe K may be occasionally introduced into the firebox C through 
a hollow stay or tube L carried through and expanded or other- 
wise fixed in the water-jacketed wall or side M of the firebox OC in 
a convenient position to permit of the steam jet being led in to 
play on the tubeplate H. (Accepted February 5, 1896). 


4442. J. 8S. Raworth, Streatham, Surrey. Steam 
Engines. [10 Figs.) March 1, 1895.—This invention has refer- 
ence to improvements in steam engines in which two or more cy- 
linders are usedin tandem. According thereto the cylinders are 

laced one above the other, or one in front of the other—accord- 

ng as the engine is vertical or horizontal—and valves of the well- 

known Corliss type are placed between the adjacent ends of the 
—— that is to say, in compound engines the valves would be 
P aced between the high-pressure and low-pressure cylinders, and 
n the case of a triple-expansion engine they would be placed be- 
tween the adjacent ends of the several cylinders. By this means 
the clearances in the ports and ——_ are reduced toa minimum. 
Compound engines constructed in accordance with this invention 
are double-acting as regards the forces transmitted by the piston- 
rod, but are single-acting in each cylinder, that is to say, the high- 
pressure steam acts upon the under side of the high-pressure 
— and the expanded steam acts upon the upper side of the 
ow-pressure piston in a vertical engine, and upon the correspond- 
ing sides in a horizontal engine. A steam engine constructed in 
accordance with this invention was fully described and illustrated 
~4 ENGINEERING of February 28 of thisyear. (Accepted February 
19, 1896). 


3559. BH. Niewerth and R. Niewerth, Berlin. Fur- 
naces for Continuous Use. [4 Figs.) February 19, 1895.— 
A furnace arrangement according to this invention bas one fire- 
grate for several heating chambers for burning or heating various 
materials, the arrangement being such that the fire is or can be 
paesed into the different chambers at will, or shut cff from anv, 
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thereby admitting continuous work to be done. While one or 


more of the chambers are in use, the others can be opened for the 
reception of the materials and the fire directed into them when it 
is shut off from the others. Such a battery of furnaces is particu- 
larly suitable for baking or burning carbon pencils for arc lamp». 
The multiple set of furnaces consists of say four chambers or 
ovens A, B, C, D, having a common grate E and outlet F for 





heated gases to the respective ovens. The heat first passes 
into oven A, thence to oven B through passage G, and out through 
flue H to chi y. ep G and flue H are fitted with 
dampers (not shown) to sbut cff the fire from ovens A or B. The 
ovens C and D are alsosimilarly fitted with dampers for the same 
purpose. When the fire passes into ovens A and B, it is or may be 
shut off from ovens C and D; the heat passes to the latter by 
passage G'. Ovens B and D have lateral passages J and J', to 
enable the atmosphere to pass into the ovens when desired ; these 
passages are also fitted with dampers. When all the oven 
dampers are closed, the heat from fire | read up flue K to chimney. 
L are the doors to ovens. (Accepted February 5, 1896). 


6396. J. Clayton, Leeds. Tar Boilers. [4 Figs.) 
March 28, 1895.—The boiler is constructed in two sections A and 
B, and each section is provided with separate furnaces C and D 
for heating same. E is a partition, which divides the sections A 
and B from each other ; this partition is of hollow form, which 
enables it to serve the purpose of a central flue, one of its ends 
being in connection with a chimney F. The ends of the fur- 
naces C and D communicate through paseages G and H with 
jacket flues J and K, the latter continuing round the sides 
and front of the boiler and connecting with the central flue 
or partition E. L is a deflector for the purpose of direct- 
ing the draught from the flues J and K through the partition 
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£ towards the chimney F. Mand N are doors for the insertion of 
the tar into the sections A and B, catches being provided for hold- 
ing the doors open when required. When the apparatus is in use, 
the contents of one section may be boiling whilst the other section 
is being prepared, thus enabling the apparatus to be kept in con- 
stant use and preventing delay in working. Should one of the 
sections boil over, the partition E being lower than the sides of 
the apparatus, the superfluous material flows over the said parti- 
tion into the other section, instead of flowing over the side of the 
apparatus and being wasted. The flue E and jacket flues J and 
K completely encase the sections, thereby utilising the heat from 
the _— and effecting asavinginfuel. (Accepted February 5, 
1896). 


6967. F. E. Mafat, Paris. Process and Apparatus 
for Extracting the Colouring Matter from Dye- 
woods, [1 Fig.) April 4, 1895.—The present invention relates to 
means of effecting radical extraction of the colouring matters, 
using for that purpose vacuum produced by an air pump or steam 
ejector and methodical diffusion. The presence of air in the 

res of the dyewoods prevents radical extraction of the colour- 
ing matter, but by, in the first pe subjecting the dyewoods to 
vacuum in the vessels, the air is removed from the pores of the 
wood, leaving the colouring matter completely accessible to the 
dissolving action of the water. For this purpose there are 
arranged either in line, as ehown, or it might be circularly, a set 
of close vessels A, generally five in number, with sets of pipes 
for air, water, steam, and juices, and a vacuum pump or ejector. 
Each vessel A is, in the first place, charged witha certain quan- 
tity of the dyewood. The first vessel A}, being cut off from the 
others, is exhausted of air, and is then supplied with hot water, 
which is kept hot and active for extracting by steam circulating 
through a coil submerged in the liquid in the vessel. While 
extraction is going on in the first vessel A', the second vessel A? is 





exhausted, and then the liquorfrom the first vessel A' is admitted 
to it, and, fresh water being admitted to the first, both are boiled 
while a vacuum is madein the third A, which is then supplied 
with juice from the second A2, the second again receiving juice 
from the first A', which again receives fresh water. The contents 
of the first, second, and third are boiled while a vacuum is made 
in the fourth A4, which then receives liquor from the third A®, the 
third from the second A2, the eecond from the first A‘, which is 
again supplied with fresh water. Boiling again goes on while a 
vacuum is made in the fifth vessel A®, and again a transfer of liquor 
from vessel to vessel is made, and boiling goes on while the first A‘ 
has the spent wood discharged from it, fresh wood supplied, and a 
vacuum made in it. The first vessel A' now receives the strong 
liquor from the fifth A5, and this, after boiling, is discharged. 
The succession of operations now goes on, the second vessel A2 
now taking the place of the first, and the first taking the place of 
the fifth. Each of the vessels employed bas the special form of a 
conical frustum wider at the bottom than at the top, and has near 
the bottom the steam coil C under a grating G, on which the frag- 
ments of dyewood are laid. (Accepted February 5, 1896). 


8490. J. E. Mathewson, Sheffield. Apparatus for 
Separating Dust from Air or other Gases. [2 Figs.) 
April 30, 1895.—A is a cylindrical chamber, which has an inlet at 
B, an outlet at C, a sealed overflow pipe D, a water inlet pipe E, 
a sight hole F, and an emptying door G, or, it may be, a draw-off 
pipe. The inlet B is connected with a conical chamber H, the 

ttom of which is closed bya plate H'. This plate has anumber 
of openings to receive short pieces of pipe J, which may each 
descend into an inverted circular tray or trough K. or collectively 
into a single tray or trough K, of sufficient dimensions, the 
bottom of which is formed of finely perforated metal. When the 
apparatus is to be worked, the vessel A is filled with water up to 
the level of the overflow pipe D, which will be about } in. above 
the perforated bottoms of the trays K. A vacuum is then pro- 
duced by any convenient means in the upper part of the chamber 
A, and the dust-laden air will rush in at B, to fill the vaccum, or 
the dust-laden air may be forced in. The speed of the air will bz 
such, that the air will be forced to descend into the water, and as 
it can only escape through the perforated plate or plates, it will, 





by reason of the fine perforations in the bottom of the inverted 
trays K, be broken up, so that all the particles of dust it carries 
will be caused to come into absolute contact with the water, and 
be arrested thereby. The dust particles will then gradually pre- 
cipitate on the bottom of the vessel A, and as they keep on collect- 
ing there, the water will gradually be displaced, and run off by the 
overflow pipe D. Assoon as the collection of solid matters reaches 
as high as the sight hole F, the exhaust will be stopped, the 
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supernatant water will be run off by means of the draw-off cock 
E! in the water pipe E, and then the mud will be removed by the 
door G, or, it may be, by a suitable draw-off ~~ in the bottom of 
the vessel A. Whenthe mud is removed the door G is closed, the 
vessel A is again filled with water up to the proper level, and the 
operation proceeds as before. This apparatus is equally applicable 
for washing smoke. (Accepted February 5, 1896). 


19,447. G. Hughes, London. (C. Count zur Lippe, Mar 
tinwalden, Germany.) Centrifugal Separators. [3 Figs. 
October 16, 1895.—This invention relates more especially to cen- 
trifugal separators of a circular shape in which the separating 
chamber is divided by a radial partition, the milk being fed in on 
one side and the skim milk and cream led off on the other side. 
The improvement consists mainly in the addition of suitable 
partitions to the separator by means of which the distance to be 
traversed by the milk on its way from the entrance to the exit is 
lengthened. The milk is fed in through the pipe a, which starts 
from the circular cavity bl of the drum-like insertion ). The milk 
now flows in a ring on the inner surface of the drumc. In sepa- 
rators of this kind which have hitherto been in use, the milk flows 
in an absolutely vertical direction, whereas in this improved 
separator the milk is compelled by the strips d', d2, and d* to flow 
in zigzag lines. Furthermore these strips divide the stream of 
liquid into several jets. These strips are tangentially arranged 
as regards the centre of the separator, parallel as regards each 
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other, and slantingly as regards the length of thedrum. In the 
illustration each outlet consists of three such strips. The stripd’, 
which ison the outer side fixed to the inside of the drum and free 
towards the inner side, is connected at the top end to the lid c’ of 
the drumc. The bottom end is free and bent at a right angle in 
the direction indicated by the arrows, which also indicate the 
direction of the flow of the milk. The middle strip d? is fixed on 
its outward side to the drumc, The top and bottom parts are 
respectively bent forward and backward in order to get into a 
vertical position. The last strip d3 is free at its top end, and bent 
backwards, and its bottom end is fixed to the bottom c? of the 
drumc. Channels are thus created which are open towards the 
inside and also slanting from top to bottom. As shown, these 
channels h have their lower ends in advance of their upper ends 
as regards direction of rotation. The exit of the cream and 
skimmed milk takes place through the pipes / or g respectively, 
which are placed behind the partition e. (Accepted February 5, 





UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





SHERRINGHAM.—A new station is to be erected at 
Sherringham, upon the Midland and Great Northern 
Joint Railway. A contract for the station has been let 
to Mr. W. J. Rowe, of Peterborough, and the station is 
to be completed by July, so as to ba ready for the ensuing 
tourist seasop. Sherringham is destined to become a 
watering place of some importance. It is astonishing 
what can be done in developing a seaside resort whenever 
two trunk railway companies like the Great Northern 
and the Midland take the matter in hand. With the 
support of such powers as these, Sherringham may 
become another Skegness, another Hunstanton, or even 
another Scarborough. The only difficulty in the way is 
that the multiplication of watering-places renders it 
harder for any one of them to attain a position of im- 
portance. The Midland and the Great Northern have 
already considerably improved the traffic upon the old 
Eastern and Midlands line, and no doubt they will be: 
enabled to pour larger and larger numbers of tourists over 
it during the summer months. The weak point about the 
property, however, is the feebleness of its business during 
the long winter, 
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STAGE OF THE EDEN THEATRE, PARIS. 





MODERN THEATRE STAGES.—No. VI. 
By Epwin 0. Sacus, Architect. 
THe French Woopen Stace. 


Iv the fourth article of this series a typical example 
of an English wooden stage was described, and in 
it, I regret to say, we saw practically an example 
of the London or provincial stage of to-day, which, 
as I have already pointed out, only varies imma- 
terially from the English stages of the last century. 
There are very few instances where the stage de- 
scribed is not practically carried out at the pre- 
sent date with but few variations ; one of the few 
exceptions I know of is at the D’Oyly Carte’s 
Opera House, in the Shaftesbury-avenue, which is 
now known as the Palace Theatre of Varieties, 








For England the Palace stage is something quite 
extraordinary and out of the common, and I 
shall take an early opportunity to iJlustrate it and 
describe its construction. It will, however, be 
necessary first to explain some of the more im- 
portant types of Continental stages, as there is 
much in the Shaftesbury-avenue theatre which is 
of foreign origin, numerous improvements having 
been introduced from older examples of French 
and German stages. As compared with the modern 
Continental stage, where hydraulics and electricity 
take the place of manual labour, the stage of the 
Palace Theatre will of course appear very primitive, 
but this stage, nevertheless, is our most advanced 
working example of stage mechanism, and as such 
deserves our full attention, We have, it is true, 





had one or two instances’ where hydraulic power 
has been introduced for stages in this country, but 
I know of no case where the machinety which has 
been put up has received any practical test such 
as constant use for a long period, and I believe 
it has only been employed for obtaining special and 
exceptional effects for some short ‘‘ runs.” 

In this chapter I shall describe some typical 
examples of wooden stages constructed on the Con- 
tinent, but these must by no means be looked — 
as types of Continental stage mechanism of to-day. 
They are examples of stages constructed some 
decades back, and they are hence still numerously 
represented, as the average life of a theatre, which 
is something over 20 years, allows for many in- 
stances of longer life, and there are further but 
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few cases where such stages have been entirely re- 
constructed to bring them up to date. They may 
have undergone numerous alterations, but they 
have not been taken bodily out of the theatre to 
make room for another. This kind of bodily re- 
construction has only been done with stages of an 
earlier date, notably at the Berlin Opera House, 
the Berlin Court Playhouse, and the Hanover Opera 
House, where in each case Engineer Brandt, of 
Berlin, completely demolished the wooden con- 
struction to make room for ironwork with hydraulic 
rams. The French and German examples illus- 
trated in this chapter are shown exactly as they 
were carried out, all improvements or alterations of 
a later date than the opening of the theatre being 
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countries, I find Scandinavia adopts the German 
stage, and Russia and Spain, with few exceptions, 
the French stage. Switzerland has German or 
French stages respectively, according to the lan- 
guage spoken in the locality ; Zurich has a German 
stage, and Geneva a French stage. 

The French type of the wooden stage is here 
illustrated by a longitudinal section of the Eden 
Theatre of Varieties at Paris, Fig. 58, page 459, 
together with cross and longitudinal sections of the 
Flemish Theatre at Brussels, Figs. 59 and 60, pages 
462 and 463, and plans Figs. 61 and 62 annexed ; 
but to simplify my explanations I shall now only 
refer to the latter stage. In the Brusssls example 
it will be at once noticed from Fig. 61 that the open- 
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carefully omitted. They will serve as a basis for the 
explanation of special foreign technical terms, and 
for comparison when the more advanced types are 
explained, in the same way as the English example 
dealt with in our fourth article will constantly serve 
for reference regarding the general technical terms 
and for comparison when I have to allude to the 
most elementary system of stage construction. 

It will, of course, be seen ata glance that the 
lines of a Continental stage vary materially from 
the lines of our English example, and that, further, 
the theatre stage of the essentially Latin countries 
differs from the stage of tne essentially Teutonic 
countries. To simplify matters, I shall speak of 
French and German stages, though from the very 
outset I shall be showing a stage at Brussels as an 
example of French construction, and a stage built 
at Vienna as an example of German work. I must 
limit myself to dividing my stages into English, 
French, and German examples, to avoid complica- 
tion, remarking that in the same way as there are 
slight variations between stages built in Germany, 
known simply as German examples, there are dif- 
ferences of but little importance in the stages built 
in Italy, France, and Belgium, which will be 
known simplyas French examples. As regards other 














ings which extend across the stage are of three dif- 
ferent widths, and that, unlike the English ‘“‘sliders,” 
the coverings to broader kinds of openings are not 
divided into two lengths only, but into several parts 
or sections. There are also no small fixed traps in 
the front of the stage, like the English ‘‘star trap”’ 
and ‘‘ grave trap,” as a single section of the larger 
coverings can be made available for the purpose. The 
narrowest opening, which is in the form of a con- 
tinuous slit of about 1 in. width in the stage floor, 
is for what ia technically known as the ‘‘ chariot and 
pole,” a feature of foreign origin in stage machinery. 

Explained in brief, the ‘‘ chariot and pole” con- 
sists of a framework under the stage floor, with an 
a or pole passing through and above the floor. 
The ‘‘ chariot” travels upon wheels running on a 
metal tramline, and the pole by this means can 
be moved along the “slit” from one side of the 
stage to another. The adoption of this appliance 
has several benefits over the English custom of 
using the brace which has been introduced in con- 
nection with the flats, and which is fastened by a 
screw in the stage floor. A ‘‘ scene” can be fixed 
to the ‘‘ pole,” and it can be easily moved, either on 
the stage or ‘‘ mezzanine ” level, by pushing it along 
the tram-lines referred to. There are various kinds 











of chariots, two of which are already illustrated on 
the section of the Brussels stage, Fig. 59, and a full 
description of this very practical appliance and its 
use will be given subsequently. 

The plan of the floor of the stage at the Flemish 
Theatre will be seen—if I may for the moment 
use the English terms—to consist of a “ chariot,” 
a ‘* bridge,” then a “‘ chariot ” and a “‘ slider,’’ fol- 
lowed by another sequence of ‘‘ chariot,” ‘‘ bridge,” 
** chariot,” ‘‘slider,” and so on. A ‘‘ chariot” is 
placed on both sides of each ‘‘slider” or ‘‘ bridge,” 
and the ‘‘sliders” and ‘‘ bridges” alternate. On 
the EKaglish stage, it will be remembered, there 
were three sliders to every bridge. 

The type of the German wooden stage is illus- 
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trated in a later article by the drawings of the stage 
machinery of the Vienna Opera House and the 
Dresden Court Theatre, both of which, as a rule, 
change their “‘ bills” nightly, and very rarely pro- 
duce the same play on two successive nights. At 
Vienna the scenes are stored under the same roof, 
but at Dresden the scene store is some distance 
from the block. 

In these examples, as in the last, there are essen- 
tial differences in the stage floor if a comparison be 
made with the English type, Fig. 63. In the 
Dresden and Vienna theatres, Fig. 64, it will be 
seen that the number of cuts for chariots are 
greatly augmented, and that the location of them 
upon the plan is totally different from the French 
example, Fig. 65, there being three ‘‘chariot- 
slits,” followed by a ‘‘ bridge,” and a slider, then 
again a sequence of three chariots, a ‘‘ bridge,” 
and a ‘‘slider,” this arrangement of bridges and 
sliders, with some slight variations in the number 
of ‘‘chariot-slits,” repeating right up to the back 
of the stage. aot 

Before entering into a more detailed description 
of the French and German wooden stages, it may 
be as well to see what other leading differences 
exist in the three countries, On glancing again at 
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the sections of the Brussels stage, Figs. 59 and 60, 
it will be seen that there are two “‘ gridiron floors,” 
three sets of ‘fly galleries,” and one ‘ mezzanine 
level,” while in the Dresden theatre there is only 
one ‘‘ gridiron floor,” with five ‘‘fly galleries,” and 
two mezzanine floors, and in the Vienna Opera 
House there is one “ gridiron” floor with four *‘ fly 
galleries,” and three mezzanine levels. It will be 
remembered that the English type has only one 
gridiron, one fly gallery, and one mezzanine, unless 
under exceptional circumstances. It is also a 
characteristic of the French stage that ample room 
is always left at the sides of the stage, so that the 
scenes can be quickly run off into the side docks. 
In Germany, Austria, and England a ‘‘ back stage” 
is more frequently used for this purpose. 

Of the examples of German stages which we shall 
illustrate later on, the Vienna Hofburg Opera 
House, as well as the Dresden Theatre, are types 
of large stages. They cannot, however, be looked 
upon as very modern examples, being some 20 years 
old. The Brussels ‘‘Théitre Flamand” is a small 
theatre compared with either of the German 
examples, and was completed about eight years 
back. The Eden Theatre stage can be considered 
to be above the average size. ; 

I should perhaps add that in each instance iron 
has already been used to some extent in the con- 
struction of the roof, and also to some slight extent 
in the ‘‘gridiron” and ‘‘fly gallery” supports. 
Otherwise wood has only been used, as in the 
English example of the fourth chapter, and as re- 
gaids this material I would remark that in order to 
make the working of a stage sure, it is, of course, 
necessary that the wood of which it is constructed 
must be exceptionally well seasoned, as any 
shrinkage would be fatal; on the other hand any 
swelling of the wood would make the traps stick. 
A hard wood is, of course, preferable, and oak, if 
it were not for the cost, would be the best material, 
but many English stages are constructed of pitch 
pine, and some even of deal. In central Europe 
oak is generally employed, and in the north of 
Russia they have often recourse to fir, the wood of 
the respective countries being used. , 

The stage floor is undoubtedly the most impor- 
tant part of the structure, and its divisions govern 
the position of the machinery above, below, and 
upon the number of ‘‘cuts ” in the stage depends 
the space which is available for the scenery to be 
raised and lowered, and it follows that it also 
defines the space left for the actors (see Figs. 61 
and 62). In all countries the first principle for 
setting scenery is a series of side scenes, or 
‘‘wings,” with a back cloth, and however compli- 
cated a scene may become, it is always built up upon 
this initial idea. In the types of wooden stages 
of England, France, and Germany, whatever differ- 
ences may exist in the floor plan, still the first 
principle of scenery setting is based upon this 
one idea, which is obviously the simplest, if the 
least effective, way of filling the proscenium open- 
ing with a stage picture. 

In the French example, the stage floor will be 
seen to be particularly movable. I have already 
explained the system of the French floor plan, and 
will only add that the technical expressions for 
the three different kinds of opening are the ‘‘ rue,” 
the ‘‘trappillon,” and the “‘cotitre.” The ‘‘rue,” 
which is equivalent to the English bridge cut, is 
for large pieces of scenery ; the “‘ trappillon ” is the 
same as our slider cut. The ‘‘cotiére ” is for the 
chariot and pole. I have already said that the 
typical French floor generally shows two ‘‘ cotiéres” 
separating a ‘‘ irappillon,” after which there comes 
the ‘‘rue,” but I aleo know of several instances 
where the sequence is cotiére, trappillon, cotiére, 
trappillon, rue, i e., where an extra slider cut with 
chariot slit has been added. The width of the 
‘‘cotitre,” to be exact, is 0.04 metre, of the 
trappillon 0.45 metre, and of the “rue” 1.30 
metres. These dimensions vary very little in 
French examples, except in the Paris Opera 
House, where the widths have been considerably 
diminished, as the ‘‘rue” is only 1.15 metres 
wide. The French plan of the stage floor is said 
to have been adopted to multiply the cuts and 
place them at as little distance apart as possible, 
and thus to give the scenic artist many points of 
support for the scenery as close together as they 
could be obtained. 

The floor of the ‘‘rue” is constructed in such a 
manner that it separates in the middle, going to the 
right and left under the side floor of the stage ; these 
movable floors are called ‘‘tiroirs,” which has the 





same meaning as our term “ slider ;” but ‘*‘ tiroirs,” 
as I have already pointed out, are made in sections, 
which can be attached or detached, whereas the 
English slider is in one length. The trappillon 
opens in a similar manner. The floor of the stage 
at the sides is immovable in the English example, 
but in France and Germany it is so constructed 
that it can be lifted up in sections, or in slabs, the 
slabs lining with the sliders, and omly having some 
little extra width. 





THE INSTITUTION OF NAVAL 
ARCHITEOTS. 
(Concluded from page 437.) 

In our last issue we carried our report of the 
recent meeting of the Institution of Naval Archi- 
tects up to the end of the evening sitting of Thurs- 
day, the 26th ult. We now conclude our notice 
with an account of the proceedings of Friday, the 
27th ult. Contrary to custom, there was but one 
sitting on the last day of the meeting. 

Members assembled at 12 o’clock, Lord Hopetoun 
again occupying the chair. 


THe Rone or Suips. 

The first paper taken was a contribution by Mr. 
R. E. Froude on ‘‘ The Non-Uniform Rolling of 
Ships.” This we shall print in full shortly, with 
the diagrams by which it was illustrated. 

The first speaker was Sir William White, who 
said that the author differed from M. Bertin, who 
had read a paper on the subject at the Paris 
meeting. He ‘had been asked by Bertin 
to express the regret he felt at being obliged 
to leave on account of an oflicial appointment, 
otherwise he would have taken part in the 
discussion. He would, however, contribute a 
note which would be included in the pub- 
lished Transacticns. Mr. Froude’s paper was 
really a chapter in this important controversy, and 
it was to be hoped M. Bertin would follow with 
a further contribution which would support the 
procedure which he still preferred. Sir William 
looked on the paper as the most important work on 
the subject that had been done for the last 20 or 25 
years. He himself had followed the question of 
the rolling of ships for the last 30 years ; since, 
indeed, he and Professor Elgar were students 
together, and had followed the researches of Ran- 
kineand Froude. He had gone further back still, 
consulting books dealing with the problem, which 
were a century and a half old, and had kept him- 
self informed on what had been done from time to 
time. The paper was not one which admitted of 
discussion in detail off-hand. It wanted very 
careful study before it could be mastered. Mr. 
Froude was careful to point out that in follow- 
ing this question mathematically certain conven- 
tional assumptions had to be made; but in 
a@ seaway there were so many variations of 
actual conditions that no mathematical treat- 
ment could fully deal with the whole problem. 
The sea did not run in the beautifully rounded 
curves that were shown on the author’s diagrams. 
He had done some cruising in parts of the Channel 
where the waves were more trying than usual, and 
he found that the surface of the sea was more like 
a confused series of pyramids than the trochoidal 
forms it should assume if it observed mathematical 
rules. The paper was extremely valuable to naval 
architects, because it classified and summarised all 
the work done before, and then carried the pro- 
blem beyond the limits hitherto reached. It set 
forth, in a manner readily to be understood, of 
what the theory of rolling of ships consisted, and 
showed how still-water experiments led up to an 
understanding of rolling among waves; how re- 
sistance might be counted up and allowance made 
for it. The graphic integration, which originated 
with the author’s father, when associated with actual 
experiment was the only way of studying this sub- 
ject, and the process was of great utility in dealing 
with actual ships. The speaker referred to the foot- 
notes which the author had added to the paper. 
These were of the greatest value. One in which 
the author said that certain operations ‘‘ had never 
been taken into account in modes of investigation of 
rolling, not even in that of graphic integration,” 
was extremely suggestive. Sir William had himself 
formerly contributed a paper, and in dealing with the 
problem of rolling in connection with sailing ships, 
had taken into consideration the point referred to. 
The equation for characterising forced oscillation 
quoted by the author, Sir William found in a com- 





munication made in 1760 to the Paris Academy of 
Science by Bernoullis, 

Mr. Thornycroft said that the paper of the 
author, and what the last speaker had said, pointed 
to the desirability of those at sea recording their 
observations, so that students of wave motion 
might give effect to what would be likely to happen 
in the case of a ship amongst more complicated 
wave systems. Lord Kelvin had pointed out that by 
combining waves of different kinds very curious 
results would be arrived at, and it would be found 
that by a combination of four wave systems some- 
thing very like the pyramids to which Sir William 
White had referred would be reached. When, 
however, those who worked in this science had 
done their best to formulate results, that which 
remained to be considered was still uncertain. 

Professor Biles pointed out that Mr. Froude’s 
method of dealing with the subject under discus- 
sion was strikingly different from that followed 
by those who dealt with the general mathematical 
conclusions observed in dealing with such ques- 
tions. Mr. Froude, in his papers, approached 
these problems from a point of view which was to 
be grasped by those who were not skilful in the 
use of mathematics, and for that reason his expla- 
nations were more easily understood by the 
majority of his readers. The trained mathema- 
tician, on the contrary, had less difficulty in 
grasping a problem when it was presented mathe- 
matically. The paper opened up a new field, 
and it would be studied with advantage, for 
ship designers were apt to get too much 
into the way of thinking they knew all about 
rolling. Professor Biles had been at sea during 
the past year, and had made observations by 
battens. He had found some curious results. 
Under the action of a wave of the long period of 
30 seconds, the vessel having a negative meta- 
centric height, there would be several rolls on one 
side, there being several oscillations without com- 
ing to the upright. She would then tumble over to 
the other side and make several rolls that way. 
The motion was easy, the ship recovering from 
the roll slowly. He had made calculations, and 
found she was perfectly safe. Mr. Thornycroft 
asked if the negative metacentric height was calcu- 
lated in the vertical position. To this Professor 
Biles answered ‘‘ Yes.” 

Mr. Froude, in replying to the discussion, said 
that reference had been made to the fact that the 
mathematics in his paper were treated so that 
ordinary persons could understand them. There 
was a very simple explanation of this. He had to 
treat them so that he understood them himself. 
Naturally the question he had dealt with required 
mathematical treatment, and he was therefore 
obliged to use mathematics. If he had to describe 
his own position in regard to this matter, he would 
paraphrase Artemus Ward, who said of his father 
that ‘‘ he read well, but, as he had to spell every 
word, he read slowly.” Mr. Froude, however, fully 
recognised the value of mathematical treatment, 
and by no means wished to undervalue the study. 
In regard to what had been said as to the departure 
of waves from orthodox rounded forms, he would 
point out that this was most often caused by small 
waves being on big ones. In the main, however, the 
movement of the ship was guided by the underlying 
waves, and though the action of the superposed 
waves was very apparent to those on the deck of a 
vessel, it did not much govern the behaviour of the 
ship ; that was to say, the ship affected the small 
waves, but the big waves affected the ship. 


Stresses Dur to Pircuine Morton. 

A paper by Lieutenant A. Kriloff, of the Imperial 
Russian Navy, Professor at the Naval Academy at 
St. Petersburg, on ‘‘ A New Theory of the Pitching 
Motion of Ships on Waves, and of the Stresses pro- 
duced by this Motion ” was next read by the author. 
This paper, which was of a highly mathematical 
nature, we shall print at a later date. 

Professor J. H. Biles said that he thought the 
title of the paper was not quite fair to the paper 
itself. It was called ‘‘A New Theory of the 
Pitching Motion of Ships on Waves, and of the 
Stresses Produced.” Now he thought there was 
really nothing new in theory in the paper, and 
that the paper would have been better called ‘‘ A 
New Method of Determining the Pitching of Ships 
at Sea, and the Stresses that come upon them.” 
He merely made that remark because he thought it 
would appeal more perhaps to those who could not 
follow the mathematics of the paper if it were 
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nderstood to be a method of determining pitching | 
and stresses, instead of being a theory of the| 
method. This subject was one which had been | 
dealt with from time to time by some of our most | 
eminent authorities. We had, beginning with Sir | 
Edward Reed, the study of the disposition of | 
weight and buoyancy in a statical condition, the 
poising of a ship on the crest of a wave, and the 
estimation of the bending moments. We had, 
following that, a very admirable investigation of 
the effect of the structure of the waves upon the | 
bending moment, taking account of the wave | 
pressures—i.¢., showing the modification of the | 
pressures caused by taking account of the orbital 
motion of the particles. That paper was by Mr. 
W. E. Smith. Subsequently a paper was read 
before the Institution by the late Mr. T. C. 
Reed, upon the ‘‘ Variation of Stresses upon Ships 
in Waves,” in which he took account of the vertical 
oscillation of the ship, and the effect upon the 
stresses of this vertical oscillation. That paper 
covered to some extent a good deal of the ground 
covered by Captain Kriloff. It covered it in an 
approximate way analogous to that by which Mr. | 
Froude dealt with the rolling question, rather than | 
the way in which Captain Kriloff had just dealt with | 
the pitching question. The problem had been solved, | 
he thought, by Captain Kriloff completely mathe- | 
matically, without approximations that were other 
than approximations of mathematical processes, so 
that he thought the meeting was a great step fur- 
ther ahead than it was during the reading of the | 
last paper, because a complete solution had been | 
added. Mr. Reed’s paper got round the pitching | 
question by a very neat proposition, in which he | 
showed that the inertia of the two ends of the ship | 
tended to balance each other. He would like to | 
hear Captain Kriloff take up that point, because he | 
was not quite clear himself how the difficulty that | 
came in in the difference of results between the two 
could be quite explained. 

There was to Professor Biles’s mind a little want 
of clearness in the author’s diagram showing the 
bending moment ; and perhaps he might state a 
difficulty which he got into, and out of which Mr. 
Froude had helped to get him, in order to prevent 
others from falling into the same difticulty. The | 
result deduced from this diagram by Captain Kriloff | 
was that the bending moment when the ship was | 
not going ahead was a maximum when the stern | 
of the ship was highest, and was a minimum when | 
the bow was highest. This was shown in the} 
author’s diagram. That was a point he could not | 
understand, because it seemed to him that from the | 
approximate symmetry of the two ends of the ship | 
they ought to have been the same. But what had 
really to be taken account of was that in starting | 
with a big positive bending moment in one direc- 
tion, due to being in still water, the bend- 
ing moment was approximately the same in the | 
two positions, only that it was reversed in sign ; so 
that considering the bending moment had a change 
due to waves, and setting it off about the dotted 
line on the diagram representing the bending 
moment which a ship would have in still water, 
then when her stern was in the air the bending 
moment due to the pitching was represented by 
the ordinate above the dotted line, and when the 
bow was in the air the bending moment due to the 
pitching was represented by the ordinate below the 
dotted line ; and those two values were the same, 
only reversed in sign, so that what appeared on 
the face of it to have some error in it on account 
of not fitting in with one’s ideas of symmetry, was 
not an error, but due to the fact that our zero in 
considering pitching is the  statical bending 
moment in still water, and not a zero of bending 
moment as shown by the blue line on the diagram. | 

The speaker thought it would be very useful if 
Captain Kriloff would make the connection between | 
those two papers complete by stating the actual | 
results of his work in relation to Mr. Reed’s. 
There was one point of practical importance which | 
he would like to point out. In calculating, as was 
usual, the bending moment of a ship on the crest | 
of a wave, taking account of the wave pressures, 
the method that was adopted was to construct | 
a curve representing these pressures in each cross- | 
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section, and to find the area of the curve, and so | method of Captain Kriloff’s would enable the 
find the supporting force throughout the length of | naval architect to write down at once the exact 
the ship. When that was found, there had| position of a ship on a wave; that was to say, it 
been found, not what was wanted, but something | would be possible to write down at once the ordi- 
different, and it was necessary to begin again, and | nates of this wave on the ship’s side, and arrive at 
by a process of trial and error to arrive at the | the exact position of the ship on the wave, and 


position of the ship on the wave. The simple determine the exact bending moment of the ship; 





and even if the question of the pitching were not 
gone into, and the ship were merely dealt with, 
neglecting the pitching, this method was shorter 
and simpler than the one naval architects had been 
obliged to adopt hitherto. . 
Mr. Froude said that the author had described 
an intricate investigation carried out ina thoroughly 
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sound manner. In working out a subject of this 
nature nine-tenths of the labour consisted in find- 
ing out the number of complications that need not 
be taken into account. 


the whole motion of a ship that which had to be 





The paper showed that in ' 


mainly considered consisted of two independent 
oscillations ; namely, the dipping and the pitching 
oscillations. 

Mr. A. Denny said as a practical shipbuilder he 
always examined a paper such as that just read in 


order to ascertain the useful end to which it pointed. 
He would ask if Lieut. Kriloff’s work could be ex- 
tended so as to evolve from the figures a know- 
ledge of the difference in effect between a fine and 
a full ship. 

Professor Greenhill suggested that it would in- 
crease the value of the paper if the author would 
add to the diagrams end views to the figures of 
ships, so as to show the rolling motions, as well as 
the pitching motions, 

Sir Edward Reed said the paper was a most 
valuable contribution to a branch of science which 
it was difficult to pursue with success. As an old 
member of the Institution, he wished to express 
his grateful thanks to the author for the informa- 
tion afforded. 

Lieutenant Kriloff, in reply, thanked Sir Edward 
Reed for his kind expressions. The proposal made 
by Professor Greenhill would involve extremely 
difficult work of a most abstruse kind, such as 
would be found in his (Professor Greenhill’s) work 
on ‘Elliptic Functions.” Under these circum- 
stances he would ask if it would be desirable to 
present to the Institution a paper involving mathe- 
matics of this order. Lieutenant Kriloff next 
dealt with certain points treated upon in his 
paper, illustrating his remarks by sketches on the 
blackboard. 

GRAIN CARGOES. 

A paper by Mr. George H. Little, master mariner, 
entitled ‘‘ Notes on the Carriage of Grain Cargoes,” 
was next read. 

Mr. Martell thanked the author for his paper, 
which he regretted he had not had an opportunity 
of studying more fully. He found, however, in it 
a strong condemnation of the action of the Board 
of Trade. Mr. Martell had not, himself, always 
agreed with what had been done by that depart- 
ment, but he would say that its endeavour had 
always been to do everything possible for the 
safety of the ship and for the convenience of the 
owner, so far as these could be combined. He 
had had a conference with Mr. Chamberlain 
when he was at the head of the department, 
and had found him not only an extremely capable 
statesman, but one who was anxious to do his 
utmost for the shipowner. This question of sea- 
worthiness of grain-laden ships had been worked 
out in his (the speaker’s) office when it had been 
raised previously, and he had read a paper before 
the Institution which showed that disaster occurred 
more through bad proportions than from causes 
referred to by the author. The fault had been that 
breadth was too small as compared todepth. Since 
then some eminent shipbuilders had agreed with 
this proposition, and the breadth had been in- 
creased. Mr. Martell did not think it was wise to 
bring forward a paper, such as Captain Little had 
contributed, to scare the public at the present date. 
In order to show that the figures quoted by the 
author were not applicable to the present time, 
Mr. Martell pointed out that one of the ships 
instanced was 20 years old. It was 284 ft. long, 
34 ft. wide, and 26 ft. deep. No one would think 
of building such a vessel in the present day. 
Happily the losses in mercantile ships were 
decreasing continually, and one cause for this 
was the more reasonable proportions now adopted. 
Another cause was the Load-Line Act. He 
did not agree with the author that a hard 
and fast line should be laid down in regard 
to metacentric height ; and he would challenge the 
author’s statement as to the safety of sailing ships ; 
in fact, he would maintain that never were sailing 
ships better built and more safe generally than in 
the present day. It was true that in the early 
days of very big sailing ships, cases of dismasting 
occurred, but this was due to injudicious stowage 
of cargo causing violent movement, and experience 
had taught those responsible to avoid this error. 
It was perfectly impossible to give such a certificate 
of stability as the author suggested, owing to the 
different descriptions of cargo carried. If the cargo 
were light, the ship would not be brought down to 
her load line, whilst if such materials as iron or 
copper ore were carried, the ship would be unduly 
stable. Feeders were, no doubt, of service for 
filling up spaces under decks when grain cargoes 
were carried; but a still better way was to take 
out the lower deck so that there would be no 
vacant spaces beneath it to fill, and to put in 
additional strength in the hull structure to make 
up for that lost by the absence of the deck. 

Mr. A. Denny agreed with Mr. Martell, on the 





whole, that it would be unwise to attempt a hard 
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and fast line for metacentric height. He had 
read a paper showing a simple method of determin- 
ing the metacentre, and since then the instrument 
he had described had been much used, several in- 
stances of which he mentioned. The author was 
one of those capable sea captains, of a class which 
was happily increasing, who took an interest in the 
scientific features in connection with the vessels 
they had to command. 

Captain Law gave instances of the danger that 
arose from ventilators being washed away from the 
decks of vessels laden with grain, and water getting 
into the cargo. More ships, he thought, were lost 
from this cause than from shifting of cargo. Ven- 
tilators were necessary for coal cargoes, but were 
not so essential for grain. 

The author having briefly replied, the business 
part of the meeting was brought to a close. 

The usual votes of thanks were next proposed and 
carried, and members then dispersed. 


The summer meeting, it may be repeated, will 


be held this year in Hamburg early in June. 


Mr. Yarrow’s EXPERIMENTS. 


In our report of Mr. Yarrow’s speech on the 
water-tube boiler papers, we stated he gave a de- 
scription after the meeting of certain features in 
connection with the practice followed by his firm in 
constructing water-tube boilers. We now giveasum- 


through the first hole B in the water pocket, then 
up again into the next hole C in the steam drum, 
then brought down again into the next hole D in 


be admitted that any apparatus for automatically 
regulating the supply of water ought to be most 
certain in its action and capable of being relied 
upon absolutely, because if there were no auto- 


the lower tubeplate, and so on into E, F, and 
G, H. The tube can be, as it were, stepped from 
hole to hole, without any difficulty whatever, to 
any required spot. By reversing the action any 
tube can be taken out, removing in the first 
instance the tubes which are in front of it. The 
upper end of the tube is expanded, and the lower 
end, if the water chamber is of sufficiently large 
size to admit of a boy getting in, can be expanded 
in the usual way ; or if the bottom chamber be too 
small for such an operation, then the expander 
must be worked by means of a long mandril passing 
through the tube and actuated from the steam chest. 

A further diagram showed the latest system 
adopted by Messrs. Yarrow for automatic feed. 
This diagram we reproduce in Fig. 3. Owing to 
the small amount of. water which water-tube boilers 


matic feed the stokers will be constantly watching 
the water level, while if such aa apparatus be 
fitted, the stokers will naturally neglect to do so. 
Should the gear fail to work on one occasion, i+ 
might not be discovered until too late to avoid a 
serious accident ; therefore, simplicity for an auto- 
matic feed, he thought, was one of the first considera- 
tions. The arrangement here described is one which, 
as yet, Mr. Yarrow has only tested on a small scale, 
that is to say, ina boat having engines of 300 horse. 
So far as it has been tried, however, it 
has, the speaker said, proved to be quite successful, 
but whether this would continue true when it is 
used on a larger or smaller scale remains still to be 
It will be seen by Fig. 3, which is taken 








mary of his remarks. Mr. Yarrow first drew atten- 
tion to the method adopted for expanding tubes. 
This was formerly done by hand, but the operation 
is now carried out by steam. The gain both in 
cost and rapidity, he said, is considerable. The 
apparatus used is of a very simple description. The 
expander, which is of special construction, is secured 
to the end of a flexible shaft driven by a motor, 
or by a cord from the shafting, as may be conve- 
nient. The body of the expander is driven, and the 
taper mandril inside simply revolves, due to the 
motion of the rollers. These rollers are placed at a 
slight angle, and consequently feed themselves. A 
stop is provided to the expander, so as to avoid over- 
expanding the tubes. Mr. Yarrow illustrated his 
remarks by a diagram, which we produce in Fig. 1, 
on the present page. It stows a Yarrow boiler 
turned up on end, and the operation of expanding 
by steam being carried out. 

Mr. Yarrow also showed a diagram illustrating 
how boilers of the Yarrow type are re-tubed. He 
said there appeared to be an impression that with 
straight tubes there was a difficulty in re-tubing a 
boiler. This view was erroneous, and in order to 
make the matter clear he had prepared a diagram 
by aid of which members might see how the process 
was accomplished. This diagram we reproduce in 
Fig. 2. It would be seen, the speaker said, that a 
tube could be passed along from hole to hole very 
readily to any part of the tubeplate. The top end 
of the tube is passed into the first of the holes A in 


would not be interfered with, as would be the case 
if a number of boilers were supplied from one main 
pump. Ifa group of boilers is supplied with water 
from a common source, in the event of a tube burst- 
ing in one boiler, the demand upon the pump to 
maintain the water level in the remaining boilers of 
the group, and to supply water to the boiler in which 
the tube has burst, would be in most cases far in 
excess of the capabilities of the pump. Con- 
sequently, in spite of all automatic feeds, not 
only is one boiler with the burst tube crippled, 
but the remaining boilers of the group immediately 
become short of water through the inefficiency 
of the pump to maintain the proper level. In this 
way a serious accident might happen, and, in fact, 
there had been many cases in which accidents 
have occurred. Mr. Yarrow pointed out that in 
feeding water-tube boilers a class of construction 
different altogether from boilers of the old style 
had to be dealt with. In the case of water-tube 
boilers, with the internal pressure in the tube, 
there is far more probability of a large escape of 
water than in boilers where the pressure is one of 





compression on the tube. For all these reasons 
' Mr. Yarrow gave the preference to a single donkey 
to each boiler, rather than to having a group of 
| boilers supplied from the same pump. Further, 
| not only for the above reasons is the separate feed 
system advantageous, but, the speaker said, it 
offers the opportunity for adopting a method of 
jautomatically feeding the boiler in a manner 


contain, and the rapidity with which the water 
level fluctuates, it has been found of great import- 
ance to adopt some means of automatically regu- 
lating the feed. Messrs. Yarrow and Co. have 
from the first given the preference to an indepen- 
dent donkey to every boiler, so that the boiler and 
the donkey might form one self-contained element 
quite apart from another. With this arrangement, 
if anything goes wrong with one boiler, any other 


from Mr. Yarrow’s diagram, that in the centre of 
the length of the steam chamber is placed an in- 
verted cone, in which there are a few holes, so as 
to insure the water level in the interior of the cone 
being the same as on the outside of it. The object 
of the cone is to prevent any violent ebullition and 
to keep the water level within the cone steady. 
From above and near the water level is the inlet 
to the donkey steam pipe. So long as the 
water is below the steam inlet, the donkey will 
work and pump up the boiler. Immediately the 
water rises to the level of the orifice, water, instead 
of steam, will find its way into the steam pipe, and 
will greatly check the speed of the pump, but not 
entirely stop its working. Under these conditions, 
the pump, instead of pumping water into the boiler, 
will actually be the means of drawing water out of 
it, because the steam cylinder is of greater capacity 
than the pump cylinder, and the difference between 
thetwo will be a measure of the water that the 
pump draws from the boiler at each stroke. This 
system, it is claimed, not only enables water to be 
pumped up if it fall too low, but the water level is 
lowered automatically if it be too high. A means 
had been adopted of raising and lowering the 
donkey steam pipe, so that any height of water 
level might be secured that would be found most 
suitable. 





THE ATLANTA EXPOSITION.—No. II. 
By Doctor Leonard Watpo, Sci.D., New York. 


Mines anp Forestry. 

Ir is to be said of the South, that it loses all 
middle profits. Broadly speaking, its iron leaves 
it in the shape of pig, its cotton in the shape 
of bales, and its lumber after the first rough saw- 
ing, or oftentimes in immense rafts, It is a 
present and serious loss to the South, that the 
competitive prices which prevail for raw materials, 
lessen the profits of the entire community in a way 
and to an extent which does not prevail in the 
North, where the added value of skilled labour is 
given to the raw materials from the South, which 
does not seem to understand the enormous value 
to itself of retaining within its borders the profits 
that accrue in the various stages of manufac- 
ture. These profits being far in excess of those 
from the exporting of raw material itself, the 
North and north-west absorb many times the 
amount of profit paid to the South. 

Take, for example, an instance cited by Mr. 
Clark Howell. England sold to Japan in a single 
year, 14,000,000 dols. worth of cotton goods. Nearly 
the entire amount of this was made from Southern 
cotton, and as nearly as can be estimated, } Ib. of 
cotton goods realised as much as the pound of 
cotton cost the English manufacturer. To cite an 
instance which came under your correspondent’s 
notice. The bauxite beds of northern Georgia and 
Alabama are probably the finest in the world. 
There are excellent water powers in the neighbour- 
hood, and the chemical works necessary to render 
the bauxite commercially available in the shape of 
alumina, aluminate of soda, or alums, are easy of con- 
struction and profitable in operation. The bauxite 
costs in northern Georgia from 3.75 dols. to 4.50 dols. 
per ton. This cost per ton is just equal to the freight 
rate to its average northern destination, yet it is a 
fact that the entire product is exported in its crude 
state, and the South loses the entire system of 
profits, whether the bauxite finally comes into the 
market as a chemical product or has been reduced 





to pure aluminium. ose in a position to know 


make the same comment on the steel and iron in- 


the upper drum, it is then passed down into and | which is remarkably simple. He thought it would dustries. It is practically impossible for the South 
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to compete with Pittsburg in iron and steel. If, 
however, the excellent pig-iron furnaces fur- 
nished metal to local rolling mills, and there 
was a strong local market for the use of these 
products, there would be the increased profit, and 
a needed encouragement to this important Southern 
industry. 

Anything which would help in the South the 
building up of a good skilled labour market would 
be to her advantage. There is a hesitation among 
Northern manufacturers to embark on industrial 
schemes in the South. A noted Philadelphia en- 
gineer, in speaking of his own city, remarked that 
its strength lay in its own labour market ; that it 
was a city in which a thousand skilled mechanics 
could be engaged or discharged without seriously 
disturbing supply or demand, on any day of 
the year. In its past history the South has 
been essentially a pastoral country. It is too 
soon to expect the assembling in it of the large 
mechanic class which is necessary for its indus- 
trial development along the lines of manu- 
factures. 

When we come to examine the characteristic 
Southern exhibits, we are much impressed with 
the splendour of the natural resources, and the 
paucity of the manufactured result, so far as the 
South is concerned. The first impression of the 
Forestry Building was typical; it was lighted 
throughout with the Welsbach incandescent gas 
light system, a result made possible by the North 
Carolina monazite sand used in the fabrication 
of the mantle. There is an interesting exhibit 
in the Mining Building of the tools and sluice- 
box with the section cut from an actual monazite 
bed under its earth covering. 

Coal plays a most important part in the exhibits, 
but one misses the famous West Virginia Poca- 
hontas and the Alabama Coosa. Mr. E. W. 
Parker, of the United States Geological Survey, 
gives us a most excellent and systematic view 
of coal sections. For instance, in West Virginia 
coals, he has in place 11-ft. sections of the 
Thomas, West Virginia, Ganley Mountain, 
Fayette County, a 9-ft. and a 6-ft. vein from 
the St. Bernard Mine, in Kentucky. Other 
mines from which sections were cut were the 
North Jellico Coal Company, Knox County, 
Kentucky, the McHenry Coal Company, Ohio 
County, and a 94-ft. section from the Number 
One Pittsburg Coal Seam. The crowning display 
of the Western Virginia coal exhibit is that of the 
Davis Coke and Coal Company, who show a most 
interesting comparison between the Semet-Solway 
retort oven and the common beehive oven in the 
matter of making coke. It appears from this 
comparison that the Semet-Solway process gives, 
as by-products, illuminating gas, coal gas tar, and 
ammonic-sulphate, and, in addition, produces 
80 per cent. of coke—this as against 60 per cent. 
of coke with no by-products in the beehive. 

In the same Mines and Forestry Building there 
are sections from the State of Alabama and the 
Georgia Durham vein. In the Alabama State 
Building a 9-ft. section of the Blue Creek seam at 
Abjer, a 6-ft. section of the Underwood, a 44-ft. 
section of the Pratt seam, and a broken section 


of the Henry-Ellen Mammoth seam. Here also the| _ 


Tennessee Coal, Iron, and Railroad Company 
arrange exhibits from the Pratt and Johns mines, 
illustrating the difference between the coal as first 
mined, and as marketed after treatment in the coal 
washers. The Jeffrey electric coal-mining machine 
is shown. in actual operation in a miniature coal- 
mine, built in the hillside adjoining the Alabama 
Building. 

_ The output and growth of Southern coal-mining 
is shown in the following Table, in tons : 





| | 














States, 1873. | 1883. 1894. 
Aisbome 44,809 1,568,000 , 4,897,178 
rkansas si | 50,000 512,626 
die 1884 | 
eorgia 150,000 854,111 

. j 5 | 
Indian Territory .. ee | 500,000 969,606 
Preece | Ba a ee 300,000 | 1,650,000 3,111,192 

me zt | 9 
North Carolina - pica mast 
Tennessee ., 350,000 | 1,000,000 | 2,180,879 
Vie fe = oa 420,848 
LL, a i | 250,000 | 1,229,038 
est Virginia 672,000 2,335,833 | 11,627,757 
Total .. .. —../ 1,866,800 | 9,981,903 | 28,321,608 


The production of the Alabama mines alone is 
shown in the annexed Table. 








Production of the Alabama Coal-Mines. 








| | | 
Short ’ | Price per | 
Years. one. Value. | T tg 


Average Days 
yo! 


Worked, Employés. 











| 
| 
dols. dols. 
| 
| 





1890 4,099,469 | 4,202,469 1.03 217 10,642 
1:91 4,759,781 | 5,087,596 | 1.07 268 9,302 
1892 5,529,313 | 5,788,898} 1.05 271 10,075 
1898 5,186,935 | 5,096,792} .99 237 11,294 

238 10,859 


1894 4,397,178 4,085,535| .93 





The Birmingham district in Alabama furnishes 
the typical Alabama coal, with the following 
average analyses : 








"Volatile Fixed 


| Ash. | Sulphur. 

















Matter. Carbon. 
Blue Creek lump coal 26.20 70.96 2.84 | 1.03 
we Oa a ié | 9.90 
Blockton lump coal .. 35.51 61.8! | 2.65 | 1.44 
» coke ‘es a : | 7.10 | 
Henry-Ellen lump cal 82.51 61.91 5.58 0.70 
Pratt lump coal Be 33.90 64.06 2.13 1.07 
» coke $6. 0s i ai 6.90 
Sewanee lump coal .. 27.57 | 65.70 6.72 0.42 
» coke a me 13.16 


| 


The West Virginia and Maryland coals are largely 
used for consumption outside of Southern limits. 
West Virginia, which is the largest producer of the 
Southern States, has the following output : 














Years. Tons. | = Sa Number of 








(0) Ewployés. 
dols, 
1890 7,894,654 0.84 12,236 
1891 9,220,665 0.80 14,227 
1892 8,738,755 0.80 14,867 
1893 10,708,578 0.77 16,524 
1894 11,627,757 0.75 17,824 





Next to the coal interests of the South, iron 
claims attention, and here we find much red 
hematite and limonite, and little magnetite. 

Perhaps the most striking exhibit is a column of 
hard red hematite ore, 22 ft. high, from Red Moun- 
tain, Alabama. The estimated area of the vein 
from which it comes is 15,000 acres. In the Ala- 
bama State Building, the goethite and Birmingham 
districts are shown in exhibits of the limonites 
and red hematites. In the Georgia State Building, 
Taylor’s Ridge, Dirt Cellar Mountain, Broncho 
and Pigeon Mountain show the red iron ores. 
North Carolina, Arkansas, and Missouri iron ores 
are represented in the Mines and Forestry Build- 
ing. North Carolina has an exhibit of magnetite 
from the Cranberry district, and Georgia shows a 
few specimens of magnetite. The actual pig iron 
production for the South is as follows : 

Pig Iron Production. 


States. 1890, 1894. 





| 1880. 
tons | tons tons 
Alabama os aa 62,336 | 816,911 692,392 
Georgia ‘nie a os | 23,099 29,185 40,268 
Kentucky --| 68,108 | 47,861 83,854 
Maryland... 59,664 147,841 5,600 
North Carolina <a 2,840 
Tennessee 47,8738 | 267,626 212,773 
Texas .. --| 1,400 | — 9,701 4,871 
Virginia ne «| 17,006 | 208,779 298,086 
West Virginia £0,050 | 129,438 80,781 
Total .. 850,436 1,744,162 1,268,425* 
| | 
eorease due to decrease throughout country. The 1395 pro- 





+> due 
duction in the South will be about 1,800,(00 tone. 


In connection with the statistics in regard to coal 
and iron, above quoted, it is of interest to note that 
the total production of bituminous coal, for the year 
1894 in the United States, amounted to 118,820,405 
short tons of 2000 lb. each, and valued at 107,653,501 
dols., and the pig iron product amounted to 
6,657,388 tons of 22401b. each, and having a value 
65,007,247 dols. 

Georgia is well represented in a magnificent 
single slab of marble in her State building. It 
weighs 40,000 lb., and there is a fine display of 
granite from the Stone Mountain quarry near 
Atlanta. Georgia and North Carolina vie with 
each other in the exhibition of building 
materials. Scattered through the Exhibition 
are various exhibits of auriferous quartz, and 
the reputed value of the Southern gold-mining 
operations came up for discussion during the 
Atlanta meeting of the American Institute of 
Mining Engineers, which began October 8, and 
which was especially interesting, because of the 
number of papers devoted to Southern metallur- 
gical topics. An exhaustive paper on ‘‘ The Present 
Condition of Gold-Mining in the Southern Appa- 
lachian States,” by H. B. C. Nitsky and H. A. J. 





Wilkins, taken in connection with a paper by Mr. 

M. Brewer, of Atlanta, both of which are in- 
cluded in the 25th volume of the Institute’s Transac- 
tions, form a clear statement of the present situa- 
tion of gold-mining in the South. A general con- 
clusion seems to be that gold-mining, in a certain 
number of cases, under the direction of experienced 
and able managers, may be profitably carried on. 
Georgia and North Carolina both made superb 
exhibits in building stones and clays, Georgia and 
Virginia of roofing slates, and Georgia and North 
Carolina of corundum. These all occur of excellent 
quality and in large quantities. North Carolina 
contributes copper, ores and ingots of copper, and 
large lumps of iron pyrites. 

It is something of a pity that the exhibits of 
native ores and commercial minerals were not 
oftener accompanied by analyses, so that the pass- 
ing visitor might be more free from the feeling 
that the specimens were representative of potential 
development of natural resources rather than of 
daily material for established enterprises. 

As one might anticipate, the South is very much 
alive to its pre-eminence in forestry. Its attack 
upon public ignorance in regard to the uses of 
lumber is very well made in the various exhibits ; 
for instance, an Atlanta company, to show the ex- 
cellence of its yellow pine, has built two trestles, 
side by side. The first one is the standard trestle 
of the Pennsylvania Railroad, with caps and sills 
of red cypress. It is made of 12 in. by 12 in. 
timber, with three 8} in. by 14 in. stringers on 
each side ; the ties are 6 in. by 8 in., and on the 
side of the trestle a 6 in. by 8 in. stringer outside 
the rail. Now alongside of this another trestle 
has been built, having its posts 9 in. by 9 in., its 
sills 9 in. by 10 in., its caps 12 in. by 12 in., and 
on top of it four stringers 7} in. by 14 in. each. 
Red cypress is used for the posts, and white oak 
for the cap and sill, Dr. B. E. Fernow, the enthu- 
siastic chief of the forest division of the depart- 
ment of agriculture, has shown that the second 
trestle, although consuming so much less lumber 
than the first one, is equally strong and safe, owing 
to the superior quality of the wood. Throughout 
the building one meets most beautiful specimens 
of polished hard woods, and many of the best 
lessons of the Exposition are to be found in this 
connection. For instance, Dr. Fernow shows an 
excellent method of illustrating the important tim- 
ber trees of the South. These ‘the has illustrated 
by specimens showing mature foliage, flowers, and 
fruits, together with a section of wood showing 
bark and natural appearance of finished wood. 
An accompanying map shows the geographical dis- 
tribution of each species, with notes on the habitat, 


~ | development, character of wood and its economic 


uses,” in the words of the official catalogue. 

The State of Georgia, through its geological 
survey, erected two large pyramids of its different 
woods, many of them polished, at the east end of 
the Forestry Building ; and throughout the building, 
the related topics to forestry, from the method of 
dealing with teredo borings by thoroughly creosot- 
ing lumber, to the extraction of turpentine products 
and resin, were fully illustrated. 

The actual value of the lumber product is shown 
in the following Table : 

Lumber—Planed and Sawed. _ 




















| Cupital. Value of Products, 
States. } 2 ee peicincnrnieiigpenciei 

1&80. | 1890. 1880. 1890, 

dols. dols. dole, dols, 
Alabama .| 1,660,155 | 8,023,365 | 2,811,534 9,364,233 
Arkansas .| 1,071,015 | 7,669,035 | 1,826,948 | 10,561,949 
Florida 2,251,550 | 5,558,654 | 3,117,291 5,694,512 
Georgia 3,383,052 | 6,562,448 | 5,612,510 9,855,067 
Kentucky . 2,883,176 | 8,404,360 | 5,121,594 | 10,942,774 
Louisiana . 1,278,450 | 6,534,435 | 2,486,120 7,005,320 
Maryland .. .-| 1,881,619 | 5,139,983 | 2,973,704 5,674,845 
Mississippi .. oe 952,295 | 4,526.281 | 2,021,535 5,807,224 
North Carolina . | 1,839,817 | 5,808,359 | 2,873,116 6,682,757 
South Carolina ..| 1,167,765 | 2,077,686 | 2,278,757 2,694,421 
Tennessee .. ..| 2,806,703 | 9,469,864 | 4,284,246 | 12,392,238 
Texas .| 1,910,352 |11,844,152 | 4,546,549 | 14,029,198 
Virginia... ..| 2,820,125 | 5,951,668 | 4,119,298 | 7,892,106 
West Virginia ..| 2,016,770 | 5,034,185 | 2,839,907 | 6,149,980 
Total .. . .|26, 324,624 |92,604,385 |46,868,103 114,746,674 








THE BRADFORD TEOHNICAL 
COLLEGE. 
(Concluded from page 371.) 
Tue group of torsion specimens shown in Fig. 28 
(which has been reproduced from a photograph) 
may be said to consist of a few representative 
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THE NEW ROYAL OBSERVATORY, NEAR EDINBURGH. 
(For Description, see Page 469.) 






Fig. 2. 
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examples selected from a number of tests made by 
Mr. Charnock on the Bradford College machine in 
connection with the ordinary work of the class. 
They are interesting as showing clearly what may 
be accomplished by the machine, and some of the 
results are worth recording. Nos. 1, 2, and 3 are 
respectively solid cylindrical, solid square, and 
hollow cylindrical specimens of cast iron, in which 
it will be observed fracture has occurred by shearing 
off the end at about an angle of 45 deg. with the axis. 
Nos. 4 and 5 are solid and hollow specimens turned 


the internal diameter was 1 in. The autographic 
records obtained during the tests of the two latter 
specimens are also given in Fig. 29, from which it 
will be seen that the diagram produced is a linear 
one, its vertical ordinates being proportional to the 
movement of the poise-weight, and therefore repre- 
senting twisting moment, the horizontal distances, 
on the other hand, giving the angular movement 
corresponding to the twist of the specimen. In 
many machines the recording apparatus has been 
constructed to describe a polar diagram similar to 
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from a piece of ordinary wrought-iron shafting, the 
fracture in both cases exhibiting considerable 
lamination, denoting material of low quality. In 
fact, these experiments seem to indicate that much 
of the wrought iron commonly used for shafting is 
of very inferior make, of an ultimate strength much 
below that given in the text-books, the mean of a 
number of tests being 7644 inch-pounds fora diameter 
of 1 in., or equal to a load of 637 lb. at the end of 
a lever 1 ft. long, to produce fracture. Specimen 
No. 6 is from a steel casting, and No. 7 was cut 
from a crankshaft forging of mild steel ; whilst 
Nos. 8 and 9 show solid and hollow pieces of 
ordinary mild steel shafting. It should be men- 


tioned that the diameter of the cylindrical speci- 
mens, excepting the special forms 3, 6, and 7, was 
2 in., the length under observation being 12 in., 
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Fig. 30, which in this instance has been plotted 
from the actual record, Fig. 29, for the purpose of 
comparison. Here the paper is fixed upon a 
revolving disc which receives its motion from the 
twist imparted to the specimen, the pencil having 
at the same time a radial movement derived from 
that of the poise-weight by a suitable reducing 
mechanism. Viewed side by side in this way, it 
must be allowed that the linear diagram admits of 
far readier interpretation than the spiral form, 
especially when it is desired, as in the present 
instance, to compare the records of two or more 
experiments by placing them together as shown. 
Referring to Fig. 29, which may be regarded as a 
fair average of several tests of the same kind, it has 
been found that the ultimate strength of a mild 
steel shaft 1 in. in diameter may be taken at 13,200 





and in the case of the hollow specimens Nos. 5 and 9, 


inch-pounds—equivalent to 1100 lb. at the end of 


elastic limit 

ultimate strength 
about 36 per cent. In like manner, some tests 
of best Yorkshire iron (not included in Fig. 28) gave 
an average of 11,130 inch-pounds for a diameter of 
1 in., equal to 927 lb, at the end of a 1-ft. lever, the 
elastic limit being about 35 per cent. of the ultimate 
strength. The autographic recorder itself is shown 
in detail in side elevation, plan, and end elevation, 
in Figs. 31, 32, and 33 respectively. It is carried 
in a frame o’ bolted upon the lower extremity of 
the reversing gear bracket p, seen in the general 
view of the machine, Fig. 8, at page 213. The paper 
drum p’ turns upon adjustable conical-pointed 
screws q’, and at one end there is a grooved pulley 7’, 
separate from the drum, and connected to it by 
means of a clock spring n”, which is contained in a 
box at the end of the drum. There is a second 
similar spring between the grooved pulley and the 
fixed spindle on which it revolves. Thus, of the 
two springs, the former permits of the drum being 
turned when drawing the base line of the diagram, 
while the latter serves the purpose of preserving 
the tension of the wire from the specimen to the 
drum. Hence the strain of the piece under test is 
registered by causing the drum to revolve in accord- 
ance with the stretching of a tension specimen, or 
the deflection of a beam specimen, as shown in the 
general views, Figs. 36 and 37, which exhibit 
clearly the method of connecting the drum to the 
specimen. To record the stress, a longitudinsl 
motion, parallel to the axis of the drum and pro- 
portional to the travel of the poise-weight, is given 
to the pencil from the shaft on which is fixed the 
handwheel vy. On this shaft is cut a worm thread s’, 
gearing with the wormwheel ?’ on the short 
spindle wu’, which, by means of the small sliding 
coupling v’ engaging the squared ends of the same, 
may be coupled to the screw w’. The nut working 
on this screw is made to fit the pencil carrier «’, 

which moves on the slides y’ planed on the frame o’. 

Screws of various pitches are provided to give 
different scales for the load, as the strength of 
different pieces may require ; and they are made so 
that any one may be easily removed and another 
substituted for it, much in the same manner, and for 
the same purpose, that the spring of a steam engine 
indicator may be changed. Thepencil or marking 
point 2’ is fixed in the end of a hinged arm a’, so 

that it may be thrown back out of contact with the 
paper when not actually engaged in tracing the 

diagram. For tension tests, clips of the form 

shown in the enlarged view, Fig. 34, are employed. 

They are clamped upon the specimen at the centre 

punch marks between which the extension is to be 

measured. Each clip consists of two bars 0’ capable 

of being placed one on each side of the specimen, 

and connected together by bolts and nuts c¢’, with 
strong springs d” to compensate for any slight 
reduction of diameter due to elongation. One bar 
of each clip has two conical points e” of hardened 
steel fitting into the centre punch holes, the other 
being provided with two hardened steel knife- 
edges f” to give stability. The construction of these 
clips can easily be followed from the perspective 
view, Fig. 39. As seen in Fig. 36, a fine wire is 
attached to the lower clip, being held by a cam 
lever or hammer weight 9’ (see also Fig. 32), which 
releases the wire when fracture takes place. It is 
then led round a pulley h” on the upper clip 
horizontally along the wooden radius link 7’ over a 
second equal pulley j’ at the joint of the radius 
links i” and k’, round a third equal pulley /” at the 
lower joint of the latter, to the paper drum p’. The 
object of the radius links, which are shown in detail 
in Fig. 35, is to prevent any bodily movement of 
the specimen relatively to the paper drum, or any 
extension other than that occurring between the 
clips, being included in the indication of the 
extension, The engraving, Fig. 38, shows the 
completearrangement for obtaining a tension record, 
as well asthe position and construction of therecorder 
itself. For taking transverse diagrams some slight 
modification is necessary, as may be gathered from 
Fig. 37. The wire is attached to a small fitting 
which takes the place of the lower clip, and which 
may be screwed into the presser foot x, from which 
it is led vertically to the pulley h” on the upper 
clip, which is utilised by securing it to a rod placed 
in the upper gripping box g in such a position that 
the wire may pass along the radius links to the 
paper drum as before. When the recorder is used 
with the torsion gear, the radius links are, of 
course, unnecessary, and the wire is led over the 





a lever 1 ft. long, the ratio being 





pulley marked m” in the detail figures, and, as 
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shown in a previous article, at page 371, round an | crete, consisting of one part of Portland cement to here it may also be said that the dies of the 


adjustable guide pulley on the bracket arm d’ to the 
pulley on the end of the sleeve f. 





THE NEW ROYAL OBSERVATORY, 
EDINBURGH. 

THERE was formally inaugurated on Tuesday 
last, the 7th inst., the new Royal Observatory at 
Edinburgh, constructed to accommodate the splen- 
did instruments, &c., which formed the equipment 
of the private observatory at Dunecht, formerly 
belonging to the Earl of Crawford and Balcarres, 
who presented them to the Government in the 
summer of 1888. The value of this equipment is 
ia large measure reflected by the important work 
done by its aid in past years—work which will no 
doubt be energetically continued now that the in- 
struments have a new home. So extensive, indeed, 
was the collection of instruments given by the Earl 
of Crawford to the nation, that the Royal Obser- 
yatory on the Calton Hill at Edinburgh was found 
utterly inadequate for their satisfactory installation, 
and, tardily enough, the Government recognised the 
absolute necessity of constructing new buildings. 
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The Secretary of State for Scotland invited several 
gentlemen interested in the science to constitute a 
committee to select the site and to further the 
scheme. Amongst these were Lord Crawford, 
Lord McLaren, of the Court of Session, Professor 
Tait, of Edinburgh University, and, of course, 
the Astronomer-Royal for Scotland, Dr. Ralph 
Copeland, upon whom, perhaps, more than upon 
any one, has devolved the duty of carrying to a 
successful issue this important undertaking. 

The site ultimately fixed upon is on the eastern 
slope of the Blackford Hill, and was pronounced 
satisfactory only after careful tests as to vibra- 
tion. It is about one mile south of Edinburgh, 
and commands a good horizon line on all points, 
the main building and observatory towers facing 
due north. While away from the city and 
its smoke and haze, the observatory can easily 
be reached by rail. Of course, residences for 
the Astronomer-Royal and his assistants have 
been provided. The ground, extending to 34 acres, 
was conveyed by the Edinburgh Corporation 
to the Commissioners of Her Majesty’s Works 
and Public Buildings. The plans for the build- 
ing were prepared by Mr. W. W. Robertson, 
of Her Majesty’s Board of Works. The task, ad- 
mirably carried out, was rendered the more difficult 
in view of a commendable desire to conserve archi- 
tectural embellishment, while subordinating every 
detail to the requirements of the Astronomer- 
Royal. Cost, too, had to be limited, the sum set 
aside for everything being 35,0001. The contract 
was let in the spring of 1892 to Messrs. W. and J. 
Kirkwood, Edinburgh, and the work was shortly 
afterwards commenced. The buildings have been 
completed, the instruments are installed, and the 
observatory, of which the scientists in Scotland 
have reason to be proud, was, as we have already 
stated, formally opened on Tuesday last, the 7th 
inst., although some of the instruments have been 
in use at the observatory for some time. In many 
respects the observatory represents the most recent 
experience, and the detailed illustrations which we 
give on our two-page engraving this week, and on 
page 467, thus possess special interest. 

The whole area to be occupied by the buildings— 
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the substratum is rock—was levelled up with con- 





| three parts of broken rock or brick, two of a smaller 
rock and brick, and one of clean sand. The group 
of buildings (see general plan, Fig. 1, annexed) 
comprises the observatory proper, facing north, 
while behind, and running at right angles, is a 
south wing which, while giving accommodation 
on the ground floor for library and director’s room, 
is intended for optical and physical investigations, 
and for observations with a horizontal telescope in 
connection with the heliostat. To the west is the 
transit house, there being a covered way 80 ft. 
long connecting it with the main buildings. The 
position of the residences of the Astronomer-Royal 
and his assistants is shown on the plan. The en- 
trance to the grounds and buildings is from the 
eastern side, where a lodge has been built. 

The main building has a frontage to the north 
of 180 ft. It presents an unbroken line of flat- 
roofed buildings having a height from ground 
level of 30 ft., and consisting of a principal storey 
and a basement. It is flanked by octagonal towers 
of unequal size, crowned with large drums of 
copper—the larger tower, 75 ft. high and 40 ft. in 
diameter, placed at the east end, and inclosing an 






‘parapet shown on Figs, 2 and 3 have been made so 
‘as to serve as stands for instruments. The base- 
ment of the main floor, as shown on the section 
(Fig. 3), is to be occupied by stores, workshop, and 
photographic printing room, &c. 

The main floor, of which a plan is given in Fig. 5, 
is divided by 9-in. walls into a series of rooms, 
mostly 16 ft. wide, opening from a corridor 5 ft. 
wide. Starting from the eastern end there is in the 
corner a spiral stairway to the larger tower, 
with a hand lift for raising instruments, &c. Ad- 
joining is the instrument room, which is utilised 
for historical instruments, and for those only in 
use occasionally. For the smaller instruments 
there is a large glazed case, where they can readily 
be found and yet be kept free from dust. Indeed, 
throughout the observatory a large number of such 
cases have keen provided. 

The mechanical workshop, 18 ft. 6in. by 16 ft., is 
well equipped with lathes, planing machine, &c. 
Next comes the cleaning room, and then the 
electrical room. The necessity for a separate 
electrical department will be recognised when it is 
stated that the observatory throughout is lighted 
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equatorial with object-glass 15 in. in diameter ; 
and the smaller, 44 ft. high and 27 ft. in diameter, 
placed at the west end, having an equatorial reflector 
with mirror 24 in. in diameter. These we shall 
describe in detail later. 

The elevation on page 467 (Fig. 2) shows the 
southern view of this main building and the building 
at right angles. To the west side of the latter is 
seen the main entrance to the observatory. A 
prominent feature on the end facade is a medallion 
of Lord Crawford and Balcarres. The design 
of the building is Italian in style, with a free 
admixture of Greek feeling ; but, of course, the 
fact that scientific considerations dominated the 
architectural features, resulted in various novelties 
in treatment. The material employed is free- 
stone, and the basement is built of rusticated 
ashlar work. The northern elevation is pierced 
with 11 windows, shown on the section through 
this main building (Fig. 3). In panels on the 
north wall between the windows are carved the 
signs of the Zodiac. Along the length of the build- 
ing, over the windows, runs a handsome cornice, and 
the whole is surmounted by an ornamental balus- 
trade. 

In the larger tower there are two rows of 
windows which have lent themselves to decoration. 
The lower storey windows have pilastered jambs 
and handsome carved pediments. The decora- 
tion of the upper storey windows is after the same 
style, and has been effectively combined with that 
of an elegantly finished projecting parapet having 
copper panels. In the smaller tower there is one 
row of windows similarly treated, and the pedi- 
ment of the window facing the town has carved 
upon it a representation of Phaeton driving the 
hariot of the sun. The parapet is also elegantly 
finished, and in both towers the architect has suc- 
ceeded in imparting a good deal of decorative 
effect even in the cylindrical copper domes. 

Before describing the towers and domes in 
detail, it may be interesting first to deal with 
the construction of the main buildings. The walls 
as a rule are 2 ft. 6 in. thick, while the flat 
roof of the centre portion is of concrete on 
steel joists, with a coating of asphalte on the 
top. This flooring forms a means of communi- 
cation between the two towers and the south 








[| i 
| jer iy {I 
i Leet eth 




















by electricity, and that it is used also for lighting 
the divided circles, for controlling clocks, &c. A 
modified form of the Daniels gravity celi—the 
Meidinger cell—is used in connection with the 
time gun and signals to Edinburgh, Dr. Copeland 
having been charmed with its consistent reliability 
as used in the German postal telegraph service. 
In the Meidinger cell the solutions used are sulphate 
of copper and sulphate of magnesium. The time is 
not only supplied to many of the public buildings 
in Edinburgh, but to Dundee. 

Ina room on the basement floor is a small dynamo 
driven direct by a gas engine of 2 horse-power. This 
dynamo runs the electric installation of the building. 
An electric current actuates a motor coupled to a 
2 horse-power pump for forcing water to a tank 
constructed of iron, and placed near the top of the 
eastern tower. Here three or four days’ supply is 
stored, and sufficient head given to supply all the 
rooms at the observatory station. The pump is 
placed in an underground chamber at the level 
reached by the public supply. 

The experimenting room or laboratory is 32 ft. 
6 in. by 16 ft., and here are several interesting 
instruments, for which piers were constructed from 
the solid rock. Reference may be made to the 
most important of these instruments. There is 
Grubb’s photo-measuring apparatus, a straight-line 
dividing instrument—the scales being arranged to 
read to the one-ten-thousandth of a millimetre— 
and a small wheel-cutting machine. The meantime 
clocks are also placed in this room, so that they 
may be as far removed as possible from the electrical 
apparatus. 

The room for the spectroscope is at the western 
end of the main building, and here the window 
to the south, as shown in Fig. 2, is constructed so 
that it may be opened for receiving the image of 
the sun reflected from the mirror of the heliostat. 
This window’is 10 in. square, and the sill is 41 in. 
above the level of the floor. As shown on the 
plan, there is a railway running north and south 
for convenience in moving the spectroscope. The 
room, too, is specially fitted for class teaching. 

From the main building there extends south- 
wards a wing 80 ft. in length and 28 ft. in width. 
A longitudinal section of this building is given in 
Fig. 4, annexed, while the arrangement of the 





wing for the transport of instruments, &., and 





ground floor is shown by Fig. 5, page 467, and 
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that of the upper floor by Fig. 8. The general 
appearance of the building will be seen by reference 
to Fig. 2, which includes an end elevation. Two 
detail sections of the building are also given on our 
two-page engraving this week (Figs. 23 and 24). 

The ground on all three sides is terraced, 
and the main entrance to the observatory is in 
this part of the building, the doorway being on the 
western side, where also there is a spiral stair, 
leading to the floor above. The principal room, 
34 ft. by 23 ft. 9 in., is given over for the library, 
and here will be placed the valuable collection of 
about 30,000 volumes from Dunecht, which, it is 
said, is not excelled by any astronomical library in 
Europe, excepting, perhaps, that at the Russian 
Imperial Observatory at Pulkowa. It was, there- 
fore, fit that this part of the building should be 
isolated as far as possible, and thus even the par- 
titioning wall is 2 ft. thick. The roof, too, is entirely 
of iron joists and concrete. In this wing off the 
main building will be the directors’ room, an ante- 
room, and a computing room. These three apart- 
ments are on a higher level than the library 
(see section, Fig. 4). The basement is occupied by 
store-rooms and workshops. 

The upper floor of the wing is given over entirely 
to spectroscopic work. Fig. 4, on page 469, and 
Figs. 23 and 24, on the two-page plate, show the 
means adopted to secure that the instruments, 
while on their rails, should be absolutely free from 
the vibration caused by any one walking on the 
floor. The main steel joists carry the I-beams of 
the railway, while the floor joists are carried by 
other beams independently supported on the side 
walls. The result is that any vibration from the 
movement of the floor is taken up by the side walle, 
and is not contributed to the rails carrying the 
instruments. 

The roof of this south wing has been cut away 
as shown on the section, Fig. 4, page 469, so 
that it may not interfere with observations in 
connection with the siderostat, which is placed 
on a stone block next the north face on the top 
of the main building, as shown to the left of the 
section just referred to, and in line with the axis 
of the optical instruments. The roof is carried 
on steel principals 8 ft. apart, and formed of 3 in. 
by 3 in. by # in. angles, with angle rafters of the 
same dimensions, with angle-iron struts, and 1}-in. 
tie-rods, as shown on the cross-sections on the two- 
page plate (Figs. 23 and 24), which also show the 
construction of the walls, &c. The building is 


lighted from the roof by skylights, the shutters of 
which can be closed quickly. 

The spectroscope, which was made twelve years 
ago by Messrs. Cooke and Sons for the Dunecht 


Observatory, is really a very fine instrument ; and 
on one of the first nights on which it was used 
at Edinburgh, attached to the Dunecht telescope, 
Dr. Copeland discovered the helium lines in the 
nebulze examined. There is perfect facility for 
interchanging the prisms or for replacing these 
by a diffraction grating, and the observer can 
work symmetrically on either side of the centre 
line. The instrument is fitted with the system now 
known as the spectroscopical illumination of the 
pointer—the light used for illuminating the latter 
being passed through asmall auxiliary spectroscope, 
as first introduced by Professor Smythe, Dr. Cope- 
land’s predecessor at Edinburgh. In but few 
spectroscopes as now made is such a purely spectro- 
scopic method of illumination applied. 

The more important instruments in the optical 
room include a large Rowland grating, presented 
to the Dunecht Observatory by the John Hop- 
kins University of Baltimore, and with which 
some splendid work was done by Professor 
Becker when he was assistant to the Astronomer- 
Royal. The results are embodied in the Trans- 
actions for 1890 of the Royal Society of Edinburgh. 

We come now to the towers and the revolving 
drums, the most important parts of the work, 
because intended for the largest instruments. The 
general appearance is shown in Fig. 2, on page 
469, while the details are illustrated on our two- 
page plate (Figs. 11 to 21). The tower to the 
east is 75 ft. high over all, and at top 38 ft. in 
diameter outside, and 35 ft. 9 in. inside. The 
upper portion consists of a revolving dome, or 
drum, 36 ft. 11} in. in diameter and 18 ft. 8 in. high. 
The tower to the west is 44 ft. high and 27 ft. 
mean diameter, being 22 ft. 10? in. inside at the 
top, while the revolving drum is 24 ft. 34 in. in 
diameter and 10 ft. 2}in. high. In both cases 
the height is from ground level, the towers being 
carried down to the rock. In both cases, also, 
a departure has been made from the ordinary 
hemispherical dome; the form adopted, having 
straight sides and slightly rounded top, being 
preferred because of the greater ease with which 
the shutters can be opened or closed. The main 
shutter is practically horizontal, whilst the vertical 
shutter, again, can be moved very readily, and 
may be kept shut when the horizontal shutter is 
open. But the adoption of these arrangements 
has required the working out of many new details 
by Sir Howard Grubb, F.R.S., Dublin, who con- 
structed the domes. 

The revolving machinery for the small roof is 
that which has been in use for some years at Lord 
Crawford’s observatory at Dunecht, and is of the 





general form adopted by Sir Howard Grubb for 




















his heavier roofs. It consists of 12 sets of triple 
rollers, one set of which is shown in Fig. 14. The 
triple rollers are strung on spindles, and so formed 
that lines drawn touching the peripheries of the 
three rollers at top and bottom would meet at a 
point coincident with that of the centre of the 
roof, consequently the rollers have that amount of 
taper that is necessary to carry them on this cir- 
cular track without any slipping. The cast-iron 
base or wall plate which is attached to the wall, has 
its rails planed to form a cone of such proportion 
that when the wheels are laid upon it the upper 
edges of the latter are ina horizontal plane. As 
the inside and outside rollers bear on the base-plate, 
and the planed surface of the cast-iron sole-plate 
of the drum rolls on the centre roller, there is a 
good base to give steadiness to the system, and by 
this means rollers of large size may be adopted 
without any chance of allowing the roof to sway 
or rock in high winds. This system of Sir Howard 
Grubb’s, with slight modifications, has been adopted 
for many large roofs of astronomical observatories 
here and in the United States. 

The only modification adopted this time is, that 
Sir Howard Grubb has placed the lateral rollers, 
which keep the roof central on its rails, and have 
to resist the force of the wind, on the outside in- 
stead of the inside of the rails. The reason for 
this is obvious: if the rollers be placed on the 
inside (as, indeed, is almost universally the case) the 
pressure of wind on any side of the roof is resisted 
by the rollers on the opposite side of the roof; 
consequently there is a tendency to distort the 
roof, and to make it an ellipse with its shorter axis 
in the direction of the wind pressure, and this dis- 
tortion tends to wedge the lateral rollers that are 
at right angles co tightly that it is sometimes difli- 
cult to revolve the roof in a high wind. If the 
rollers be placed on the outside, however, as in the 
present case, the wind pressure is resisted by the 
rollers in the immediate vicinity of where the 
pressure is exerted, and consequently there is no 
tendency to distort the roof. 

The revolving gear of the large drum is of novel 
construction, and is shown in detail by Fig. 18. 
The wall-plate is cast in the form of a deep circular 
trough, the upper edges of which are carefully 
planed, and on these roll the spindles of a set of 20 
wheels, the planed sole-plate of the drum itself re- 
volving on the periphery of the same wheels. The 
wheels are 18 in. in diameter, while the diameter of 
each spindle is 12in. ; consequently for every foot the 
drum revolves, the rollers move only about 1y5 in. ; 
and, as may be readily imagined, the motion is ex- 
tremely easy. It is found that the tractive force 
with this form of revolving machinery is only about 
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s}oth of the weight carried. The spindles of the 
rollers are, as we have stated, slightly tapered to 
cause them to roll on their correct path. The 
lateral rollers in this case also are applied to the 
outside of the wall-plates. Every part of the 
acting surfaces is planed. 

The frameworks of the roofs themselves are con- 
structed of steel trussed and braced with diagonal 
stays, as shown in Figs. 11 to 13 in the case of the 
small dome, and in Figs. 15 and 16 in the case of 
the large dome. This framework is covered with 
a sheeting of ?-in. best red deal, and this, in 
its turn, is sheeted entirely with copper, on to 
which the ornamental copper settings and 
pilasters are attached. 

The shutters are of somewhat novel construction. 
The vertical shutter rolls back into a pocket inside 
the drum, and does not project, as usually is the case, 
outside the roof, consequently it is not so liable to 
be interfered with by high winds (see Fig, 21). The 
horizontal shutter is necessarily made in two parts 
and telescopic, as it was desired to have this shutter 
opening considerably beyond the centre, and at 
the same time it was thought undesirable to allow 
the back end of the shutter to project any con- 
siderable amount at the other side, in consequence 
of the high winds which prevail on Blackford Hill. 
The details of this shutter, with its supplemen- 
tary shutter, shown by Fig. 20, will render the 
construction evident. Great precautions have 
been taken to insure against the danger of leakage 
of the shutters. With the arrangement as shown, 
it is confidently expected that there will be no 
trouble of this sort with the Edinburgh roofs, 
except in the case of fine snow, which it appears 
impossible to keep out in high winds. 

The arrangements for the opening and closing of 
the shutters are of a simple nature. The vertical 
shutters require but a very small exercise of power, 
as theyroll on a perfectly horizontal rail (see Fig. 21), 
and a simple pair of pulling cords passing over pulleys 
suftice for this. The rail on which this shutter rolls, 
and which stretches across the opening, is hinged 
and balanced. When the shutter is rolled back off 
this rail, the rail rises into a vertical position 
owing to the counterpoise weight, and thus leaves 
the opening perfectly free. The horizontal shutters 
have to be raised and lowered slightly in passing 
over the domed roof of the drums, and a system of 
counterpoise weights automatically regulated has 
been applied in order to reduce the necessary 
amount of pull upon the cords. The counter- 
poises are small weights which are lifted one after 
the other by the same cords which are used for 
opening or closing the shutter ; the first counter- 
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poise being raised shortly after the shutter has 
passed the central or balanced position, and others 
caught up as the shutter rolls down on the steeper 
part of the incline. In this way the manipulation 
of the shutter is brought quite within the power of 
a single individual. 

The piers for the equatorial telescopes in both 
cases are constructed of brickwork in cement, on a 
concrete foundation 2 ft. thick. In the one case 
(Fig. 9, page 467) the height from foundation 
level is 50 ft., and it is 23 ft. square at the 
base. In the other tower the pier is 36 ft. in 
height, and 14 ft. square at base; as shown by 
Fig. 10, page 467. The seat for the instrument is of 
granite. Each main pier contains a clock chamber 
about 6 ft. square at bottom. The object of plac- 
ing the clocks in this position is to insure equable 
temperature, and for this purpose also the chamber 
will be cut off from the surrounding apartments by 
double doors. The flooring at the different stages 
of the towers has been kept isolated from the piers 
so as to minimise vibration, a clear space being 
left all round the piers as shown. For this pur- 
pose of isolation plate girders built up as shown 
in the section on the two-page plate (Fig. 22) 
have been introduced to break connection with 
the piers and to support the floors. The girders 
for the most part are 2 ft. deep. Joists 9 in. 
by 3in. are carried on the top of these girders, and 
on these timber flooring is laid. On the second 
level, however, part of the flooring is of con- 
crete and steel joists, to support the iron water- 
supply tank to which reference has already been 
made. The joists under it are carried on trusses 
fixed to the web of the main girders. The ground 
floor is used as shown on Fig. 3 for photographic 
purposes and computing, while the other floors are 
divided into chart-rooms. 

The Dunecht equatorial, which is a 15-in. re- 
fractor, is placed in the eastern or larger tower, 
while the equatorial, with a 24-in. mirror, 
formerly at the observatory on Calton Hill, is 
placed in the western or smaller tower. Although 
these instruments have been in use for some years, 
several additions have been made, and a descrip- 
tion of them will be given in our next article. 
Meanwhile it may be said that they are both the 
work of Sir Howard Grubb. 


(To be continued.) 





THE FRENCH TORPEDO-BOAT ‘‘ FORBAN.” 
On e 440 of our last volume we recorded the 
admirable results attained by the French torpedo-boat 








Forban during her official trials in September last, 


and we now give on the opposite page an illustration 
made from a photograph of the vessel taken while she 
was steaming at the rate of 31.029 knots, on her official 
speed trials and at official trial displacement. 

The Forban was constructed by Messrs. Augustin 
Normand and Co., at Havre, for the French Go- 
vernment. Her principal dimensions are: Length 
between perpendiculars, 144 ft, 4 in. ; maximum 
breadth on the load line, 14 ft. 6 in.; extreme 
breadth, 15 ft. 2 in. ; depth, 10 ft. ; displacement on 
trial, 125 tons ; fully laden, 136 tons. The machinery 
consists of two triple-expansion engines driving twin 
screws, and steam is supplied from two Normand 
water-tube boilers, which are now well known here, 
having been adopted in several of our torpedo-boat 
destroyers of 27and 30 knotsspeed. The official trials 
took place at Cherbourg. Three runs were made on 
the measured mile in order to determine the relation 
between the speed of the ship and the revolutions of 
the screw, so as to accurately deduce the speed from 
the total number of revolutions on an hour’s run. 
This latter run was, of course, at full power, and the 
speed maintained averaged 31.029 knots; the coal 
burned in this time amounted to 5940 lb. On board 
during the trial were the torpedo tubes, torpedoes, 
guns, coal, crew, and provisions, as well as electric 
ighting machinery, the load being 16 tons. The 
armament includes two 37-millimetre machine guns 
and two torpedo-launching tubes 13.78 in. in diameter. 
It may be added that during a run of eight hours’ 
duration, at 14 knots speed, the consumption of fuel 
was 423 lb, 





BRASS-FINISHER’S CHASING LATHE. 

WE illustrate on this page a brass-finisher’s chasing 
lathe constructed by the Britannia Company, Col- 
chester, As will be seen from the engraving, a threaded 
mandril or former is arranged on the left of the lathe, 
to be driven by gearing from the lathe spindle. A 
shaft carrying a portion of a nut which fits into these 
threads is placed at the back of the lathe, where it 
slides in a long sleeve, Its front end is attached toa 
special chasing saddle which will be seen between the 
turret and the front headstock in our engraving. 
Raising the tool from the work by the handle shown 
to the front of the machine, at the same time raises 
the nut from the ‘‘ former,” and allows the shaft to be 
shifted back for a fresh cut. The depth of the thread 
is regulated by the feed screw shown on the chasing 
saddle. As will be seen, the tool is also fitted with a 
turret, carrying six tools, and with a back headstock of 
the usualtype. This latter is arranged so that it can 
be set over for taper turning. The fixed headstock 
has a hollow spindle, the hole through which is 1 in. 
indiameter. The lathe shown has 6}-in. centres, and 
the bed is 5 ft. long. The speed cone has four ste 
wide enough for a2-ft. belt, and as the tool is back- 
geared eight different speeds can therefore be obtained. 
All feed screws and spindles are of steel. The bear- 
ings are conical, and are bushed with gun-metal. 
The weight of the machine is 103? cwt. 





NOTES FROM THE UNITED STATES. 

PHILADELPHIA, April 3. 
Tue strange spectacle is presented of iron and steel 
makers having to pay 26 per cent. more for their ore 
than last year in the face of declining prices and ia- 
creasing ore-producivg capacity. The Lake ore de- 
posits, like the Pennsylvania anthracite coal de- 
posits, are confined within a comparatively narrow 
area. New mines have been opened within a year. 
Facilities for cheaper handling from mines to docks 
and cheaper transportation by Lake craft have been 
multiplied. _The combination of owners has harmo- 
nised all differences, and steel-makers now have 
nothing to do but dance to the music. The spring has 
opened, and there is a feeling of disappointment. For 
several years the railroads were enormous consumers. 
For three or four years railroad requirements have 
ceased to be much of a factor. Agricultural require- 
ments have not expanded since prices have been de- 
clining under the gold basis, and hence all the in- 
dustries suffer. But the smaller industries are thriving. 
The natural growth of population is creating broader 
markets. Protection sentiments are growing, and 
when the next political change occurs it is probable 
that the protection issue as a political issue will not 
arise to alarming proportions within another decade. 
Prices for billets, bars, plates, shapes, and crude material 
are low. There are no present indications of an early 
expansion of demand. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — As yesterday was Easter 
Tuesday there was no weekly market held here. To-day 
business was resumed, but there was not very much doing, 
many people being still away on their holidays. A 





few inquiries, however, were reported both for 
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arly and forward delivery, and the general tone 
f the market was cheerful, prospects for the future being 
egarded as satisfactory. o 3 g.m.b Cleveland 
pig iron was quoted 393. 44d. for early f.o.b. delivery, 
and several lots were disposed of at that figure, but some 
sellers held out for 383. 6d. For delivery ahead quota- 
tions varied a little, but sellers were not easily found 
under 383. 9d. for No. 3 delivered to the end of June. 
Middlesbrough warrants opened at 383s. 44d., and closed 
383. 34d. cash buyers, Foundry and forge iron was 
steady, but the demand was hardly so good as it has 
recently been. No. 4 foundry was put at 37s. 9d., and 
grey forge 37s, 3d. East coast hematite pig iron prices 
were unaltered. 


The Make and Disposal of Pig Iron.—The monthly 
statistics of the Cleveland Ironmasters’ Association, 
showing the production and disposal of pig iron in the 
north of England during March, were issued here a A 
or two ago. They thow a state of affairs pretty muc 
anticipated. Of 134 blast- furnaces built, 96 were in 
operation, 52 producing Cleveland pig iron and 44 other 
kinds, including hematite, spiegel, and basic. The make 
of Cleveland pig for March reached 138,224 tons, or 8223 
tons more than the output for the previous month. Of 
hematite, &c., the production amounted to 136,726 tons, 
being an increase as compared with the make for Feb- 
ruary of 11,947 tons. The total make of all kinds of 
pig iron last month was thus 274,950 tons, an increase 
on February’s production of 20,170 tons. At the end of 
last month the total stocks of pig iron stood at 355,555 
tons, being 3701 tons above the total stock at the end of 
the previous month. Shipments for March reached 
102,910 tons, or 33,646 tons more than in February, and an 
increase as compared with the shipments for March last 
year of 25,026 tons. 


Manufactured Iron and Stecl.—The manufactured iron 
and steel trade is steady, and quotations are practically 
the eame as when we last reported. Several firms are so 
busy that they have worked right through the holidays. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Stcel and Cutlery Exports to the United States.—The 
returns showing the exports of cutlery and steel to the 
United States for the first three months of the present 
year have just been published. During the quarter 
the total exports from the Sheffield coasular district 
amounted to 166,444/. 33. 9d., as compared with 
112,602. 43, 10d. in the corresponding period of last year, 
and 57,957/. 13s, 3d. in the opening quarter of 1894, which 
was a very depressed period. The increase is principally 
shown in steel rails, which are not clacsitied in the returns. 
Sveel is responsible for 84,444’. 53, 4d., as against 
71,9241, 1s. 24d. in the corresponding quarter of 1895, and 
cutlery stands at 29,8197, 13s. 7d., as compared with 
28,6781. 103. 24d. Taken altogether, the returns are of a 
rather disappointing nature, as id was thought cutlery 
would have advanced rapidly during the quarter. 


Sheffield and South Yorkshire Navigation Company.— 
The traffic returns and the accounts of receipts and ex- 
penditure of the Sheffield and Tinsley canal, the Dun 
navigation, the Stainforth and Keadby canal, and the 
Dearne and Dove canals for the 10 months ended De- 
cember 31 last, have been issued. The tonnage carried 
was 738,835, as compared with an average of 704,776 in 
the five 10-monthly periods ended 1892, the increase thus 
amounting to 34,059 tons. There is an increase of 3991. 
during the 10 months that the company have worked the 
canals. The revenue account shows a balance of 
27,2437, 12s. 1ld., and after deducting interest on pur- 
chase money, and on calls paid in advance, and 
14,7487. 53. 4d. for dividend on preference shares, there 
remains a balance of 35691, 103. 11d., out of which the 
directors recommend the payment of a dividend on the 
ordinary shares at the rate of one half per cent. per 
annum, leaving 1187/. 183. 1d. to be carried forward. The 
directors have partly carried on the works for improving 
the navigations and expediting the traffic, including 
dredging, the extension of the wharf and warehouse 
accommodation at the Sheffield canal basin, and the pur- 
chase and fitting up of a sieam travelling gantry crane 
and hoists and gas engines. 


Huddersfield Trade with America.—Although the ex- 
ports from the Huddersfield consular district to the United 
States during the past three months show a decline of 
30,0007. when compared with those of the opening quarter 
of 1895, the decrease is fully acsounted for by the fact 
that a period of inflation set in at the early period of last 
year, owing to the expiration of the McKinley tariff, and 
that matters have now resumed their wonted course. 


Iron and Steel.—In the Leeds district business has been 
so brisk of late that manufacturcrs have looked upon the 
break caused by the holidays with anything but pleasur- 
able feelings. In many cases, both at Leeds and Shef- 
field, work was suspended only for the Friday in last 
week, and resumed immediately after the Bank Holiday. 
Iron and steel and machinery are being ordered in large 
quantities. Makers of shipbuilding material anticipate 
an early increase in trade, owing to the increased activity 
noticeable in the shipbuilding yards. Among those who 
are experiencing the full effects of the revival in trade are 
makers of electrical appliances, hydraulic machinery, 
and tank locomotives. The rolling mills, tilts, and 
forges in the Sheffield district are not working full 
time, and makers of cutlery and kindred wares 
report a slackening influence in business. This is due, 
among other causes, to a falling off in the volume of 
expords of these wares to the United States, to the Cuban 
insurrection, and to the disturbance of business relations 
in the Transvaal. Among the improving markets is 


Argentina, which is taking large quantities of sheep 
shears and general cutlery. Makers of field and horti- 
cultural tools report a steadily increasing trade, and 
there is a persistent call for scythes, machine sections, 
&c. Armour-plate workers are well employed on Govern- 
ment work, and the prospect of competition from Barrow 
has not created any alarm, as it is feJt that Sheffield is 
well placed with regard to completion of orders. Bes- 
semer and Siemens - Martin steel go strongly, and the 
best brands of crucible steel find ready outlets on the 
Continent. Prices are as follow: Bar iron active at 
5l. 10s. at makers’ works, 6/. in warehouse ; hematites 
(delivered in South Yorkshire), at from 54s. to 57s. 6d. 
per ton; Bessemer billets of special carbons, 5/. 123. 6d. 
to 61. ; Siemens-Martin acid steel, 7/. 103. ; common wire 
rods, 4/, 15s. ; guaranteed carbon rods, 7/. 7s. 64. ; common 
spring steel, 5/. 5s. ; guaranteed spring steel, 7/. ; common 
octagons and squares, 7/.; old rails, from 2/. 17s, 6d. to 
31. ; Derbyshire and Lincolnshire irons as before. 


South Yorkshire Coal Trade.—The coal trade is still 
dull. A few collieries to the eastward of the coalfield are 
fully employed, bub some of the pits which are not £0 well 
situated find it a matter of great difficulty to obtain a 
remunerative market for their produce. The demand for 
house coal is below the average for April, and the compe- 
tition from Durham and Northumberland is so keen in 
London that sacrifices are made constantly by Yorkshire 
owners in order to retain a small share of trade. Stocks 
of coal are increasing ab some of the pits. Steam coal is 
moving off more rapidly, and a large tonnage is being 
sent abroad by way of Hull and Grimsby. ()uotations 
are as follow: Best Silkstones, 8s. to 93. 6d. per ton at 
the pits ; Barnsley house, 7s, 3d. to 83. ; hards, 63. 6d. to 
7s. 3d.; screened slack, from 3s. 6d.; smudge, dull at 
from 2s, upwards; coke for common foundry purposes 
finds a better market at from 9s. 6d. to 11s, The output 
at the pits has been large enough to meet the require- 
ments of the market, notwithstanding the dislocated con- 
ditions of working during the holiday week. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—There has been only a moderate demand for 
steam coal, business having been a good deal interrupted 
by the holidays. The best descriptions have made 103s. 3d. 
to 10s. 6d. per ton, while secondary qualities have made 
93. 9d. to 103. per ton. There has been very little doing 
in household coal; No. 3 Rhondda large has made 9: 6d. 
to 93. 8d. per ton. Coke and patent fuel have ruled quiet : 
foundry qualities have made 15s. 6d. to 16s. 6d. per ton, 
while furnace ditto have brought 132. to 15s. per ton. 
_ manufactured iron and steel trades have shown little 
change. 


Bristol Docks.—The number of vessels which entered 
the three Bristol docks last year was 8624, their aggregate 
burden being 1,475,879 tons, against 9282 veseels of 
1,599,071 tons in 1894, although in previous years the 
tonnage was less. The amount of dock dues collected last 
year was 104,153/., as compared with 112,168/. in 1894, 
95,9331. in 1893, and 92,811/, in 1892. 


The Bristol Channel.—The Trinity Board is performing 
a good work at Lundy, where workmen are now engaged 
in the erection of two new lighthouses. The work will 
take over two years to complete. It often happens that 
while the present lighthouse at wy ! is enshrouded in 
mist, less elevated parts of the island are perfectly 
clear ; and the new lights will accordingly stand at an 
elevation of less than 200 ft. above the sea level, instead 
of 540 f0., as in the case of the old beacon. Such, how- 
ever, will be the position of the new lights, that one or 
other will be seen from whatever side the island is 
approached. One of the lighthouses will be at Lametory, 
on the south-east point of the island, just inside Rat 
Island, and directly opposite Hartland Point. This is 
the only spot on the island where shale exists, the rest of 
the formation being of excellent granite, Herea platform 
is being cut into the rock for the lighthouse, which will 
have a background of rock, and be overlooked by Moresco 
Castle, as well as by Lloyd’s signal station. At Lametory 
a white flag will be fixed, with a fog signal similar to 
that at the Bishop (Scilly), gun-cotton detonators being 
exploded at a distance from the lighthouse by means of 
electricity. As the cutting here is by no means as heavy 
as in the other case, the work is proceeding rapidly. 
Space for the second lighthouse is being prepared at the 
north-west point, a little west of Constable Rock. 


Devonport Floating Factory.—The Lords of the Admi- 
ralty have decided to fit up the Defence, now employed 
as a floating factory for the steam reserve at Devonport, 
as a torpedo dépét. The Defence was specially prepared 
for her present duty, and took the place of tt e Cambrian 
about four years ago, since which the engine-room arti- 
ficers of the Reserve have considerably assisted Keyham 
factory by making good all minor defects which have 
from time to time developed in the vessels of the fleet and 
dockyard reserves. When the dockyard extension is 
complete, a factory will be opened for the temporary ser- 
vice of naval mechanics, In the meantime it is proposed 
to transfer the machinery of the Defence to one of the 
spare stores at the dockyard, where work hitherto allotted 
to the floating factory will be carried out. 





NOTES FROM THE NORTH. 
, Giascow, Wednesday. 
Glasyow Pig-Iron Market.—A very firm feeling pre- 
vailed in the pig-iron warrant market last Thursday fore- 
noon, but business was almost at a standstill, owing 
chiefly to the proximity of the Easter holidays. Only 
some 5000 or 6000 tons were included in the business done. 
An advance in price all round was reported, ranging from 





1d. to 24d. par ton. In the afternoon the market con- 








tinued firm, Scotch advancing 14d. and hematite iron 24d, 
per ton. The dealings reported amountedto aboutl0,000 tons, 
and the closing settlement prices were as follow : Scotch 
iron, 46s. 9d. per ton; Cleveland, 38s. 44d. ; Cumberland 
and Middlesbrough hematite iron, 48s. 44d. and 45s. 104d. 
respectivel r ton. The market remained closed on 
Friday an onday. Business was very quiet when the 
market reopened on Tuesday morning, a holiday feeling 
stillruling. Only a few thousand tons of Scetch iron were 
dealt in, the price of which was steady at 46s. 84d. per 
ton. Cumberland hematite iron was nominally 1d. per ton 
dearer. There was more business doing in the afternoon, 
and on a little demand springing up prices became very 
firm all round, an advance of 14d. to 34d. being made, 
The day’s sales amounted to from 12,000 to 15,000 tons, 
At the close the settlement prices were, respectively, 
46s. 104d., 383, 44d., 48s. 74d., and 46s, 14d. per ton, 
Business was again very quiet this forenoon, but the 
tone remained steady. About 10,000 tons of pig iron were 
sold. Prices continued steady in the afternoon, and the 
sales were about the same, he settlement prices were 
463. 9d., 38s, 4$d., 483. 74d., and 463, per ton, respectively. 
The following are the current quotations for several No. 1 
special brands of makers’ iron: Clyde, 50s. 6d. perton ; Gart- 
— mp prema pry —— ; Coltness, 54°. — the 
oregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 503. 6d. ; Shots (shipped at Leith), 5s, 6d, 
per ton. There are still 81 blast-furnaces in actual opera- 
tion in Scotland, as compared with 75 at this time last 
year. The following shipments of pig iron from all Scotch 
porbs were reported las) week: For the United States 
100 tons, for India 103 tons, for Australia 290 tons, 
for Italy 320 tons, for Germany 626 tons, for Holland 
310 tons, smaller quantities for other countries, and 3834 
tons coastwise, making in all 5747 tons, against 7600 tons 
in the corresponding week of last year. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 356,234 tons, as compared with the same quantity 
a week ago. 


Finished Iron and Steel.—The furnaces and rolling mills 
continue to be very busy at almost all the works in 
Lanarkshire where finished iron and steel are made. That 
is especially true of the steel works. Prices remain very 
firm, but no further advance has yet been reported. 


Sulphate of Ammonia.—It was reported yesterday week 
that this commodity had fallen to the record price of &/. 
per ton, against 11/, at the same date last year. The 
shipments for the year were then reported to have 
reached 36,202 tons, as compared with 28,779 tons for the 
corresponding period of last year, thus showing an in- 
crease of 7423 tons. All over the past week the same 
record price has prevailed. 


Glasgow Copper Market.—There was a strong market 
last Thursday forenoon, on the satisfactory report as to 
the statistics of the copper trade and stocks. One lot 
(25 tons) changed hands at 46/. 11s. 3d. per ton three 
months, the finish in the forenoon showing a gain of 
3s. 9d. per ton on the previous day’s close. A similar 
quantity was sold in the afternoon, when the prices closed 
unaltered from the morning. Prices were strong when 
business was resumed yesterday forenoon, when some 
100 tons were dealt in, and there was a rise of 10s. per 
ton from Thursday’s close. Prices rose other 2s. 6d. per 
ton in the afternoon, on the purchase of 25 tons. At the 
forenoon market to-day 50 tons changed hands, at a fall 
of 33. 9d. per ton in price. In the afternoon there was a 
further smart drop in prices, in sympathy with the dulness 
of the market in London. The sales amounted to 100 
tons, and the finish showed a loss of 10s. on the day. 


The North British Railway Company and Traction 
Engines.—At a meeting of the Dunfermline District Com- 
mittee of Fife County Council, held yesterday, Mr. D. 
Alexander presiding, the Hon. G. aldegrave- Leslie 
moved that the committee subscribe 10s. a year toa 
scciety for protecting the rights of users of traction 
engines. He said that notices had for some time ap- 
peared at bridges over the North British Railway 
announcing that traction engines weighing more than 10 
tons could not be allowed to pass, but within the last few 
days new notices had been posted withdrawing the re- 
striction as to weight, no traction engine being allowed 
to cross, It was, in his view, monstrous that traction 
engines should be stopped on the Queen’s highway simply 
because the North British Railway Company did not 
spend enough money to keep their bridges strong. The 
je vote said that hitherto the notices had been entirely 
disregarded, although the engine belonging to the dis- 
trict committee weighed between 15 and 16 tons. Mr. 
Ross, the clerk, said that he had always advised that the 
notices be ignored, because the railway company were 
bound to maintain their bridges in such a way as to carry 
engines of the description mentioned. Mr. Waldegrave- 
Leslie thereupon withdrew his motion. 


Kilmun District Water Supply.—Kilmun and the two 
adjoining Clyde watering places of Strone and_Bilair- 
more, situated along the shores of the Holy Loch, were 
quite in a holiday mood last Saturday, rejoicing over the 
introduction of a bountiful water supply, the source of 
which is in Glen Massan, about 7 miles distant, on the 
other side of the loch, and amongst the + ape hills, 
A cast-iron pipe 8 in. in diameter carries the water from 
the intake to the filters at Kilmun. Its carrying power 
is fully 200,000 gallons per 24 hours. Mr. James Wilson, 
M. Inst. C.E, of Messrs. Leslie and Reid, Edinburgh, 
designed the works, and Mr. Thomas Peattie, Bo’ness, 
was the contractor. The total cost of the undertaking 
will be about 9000/7. 

The Late Mr. William Adam, Locomotive Engineer.— 
His many friends in the locomotive engineering world 
will regret to learn of the death of Mr. William Adam, 
who had been works manager to Messrs. Dubs and Co., 
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Glasgow Locomotive Works. The deceased, who was 
universally esteemed by those persons who knew him, 
served his a under the late Mr. Henry Dubs, 
when he was the general manager to Messrs. Neilson and 
Co., Hyde Park Locomotive Works, Glasgow, and when 
that gentleman commenced his own works on the south 
side of the city, upwards of 30 years ago, he made Mr. 
Adam one of his trusted servants. Mr. Adam died last 
Friday after a short illness, deeply mourned by his family 
and many intimate friends. 


The Clyde ‘* Cluthas.”—It was announced at yeater- 
day’s monthly meeting of the Clyde Navigation Trustees 
that the tender of Messrs. Russell and Co , Port Glasgow, 
had been accepted for two new “‘ Cluthas” of an improved 
typ2. They are to be ready for service in the harbour 
and river by the month of July, and it is thought that 
additional passenger steamers of the same sort may have 
to be ordered by that time. During the past three months 
those ‘Cluthas ” that are in service have carried 770,000 
passengers, ag compared with 507,000 in the correspond- 
ing pariod of last year. On Monday of this week they 
carried no fewer than 32,000 passengers, being the largest 
number ever carried in one day. 


The New Edinburgh Water Supply.—At a meeting of 
the Works Committee of Edinburgh and District Water 
Trust yesterday, the members had before them a proposal 
by Mr. James Wilson, the engineer, referring to the 
terms and conditions upon which Messrs. James Young 
and Sons, contractors, were to commence forthwith the 
sinking of the pits or trenches for the new Talla reservoir. 
Ib is expected that this work will take three or four 
months, by which time the Talla Railway will be com- 
pleted, and the trustees will be in a position to take offers 
for the construction of the embankment and reservoir. 
The engineer has also in hand, ard nearly completed the 
plans for, the heavy tunnels through Leadburn Ridge. 
There will be some four or five miles of tunnel in all, and 
one will extend to the length of about three miles. This 
contract will probably be let within a few months, as it is 
expected that it will take from three to four years to 
execute the work. 


Water Works Contract.—The Works Sub-Committee of 
the Glasgow Water Trust have this week let a contract 
for 1224 tons of cast-iron pipes to Messrs. R. Laidlaw and 
Son, Glasgow, whose tender was 5936/., the maximum 
offer being 63567. A contract for the engines required at 
Riddris pumping station has been let to the Glenfield 
Company, Kilmarnock. 





Lincotn.—T wo Lincoln mechanical companies have just 
held their annual meetings, viz., the Lincoln Wagon and 
Engine Company, Limited, and Robey and Co., Limited. 
The Lincoln Wagon and Eagine Company gives its share- 
holders a dividend for 18956 at the rate of ip cent. 
per annum, placing at the same time 2000/. to the reserve 
fund. Robey and Co., Limited, divide at the rate of 8s. 

er share, adding 30007. to the reserve. The Lincoln 
Ween and Engine Company now owns 10,336 railway 
trucks, and 17 locomotive and other engines. The 
directors of Robey and Co. report a considerable improve- 
ment in the company’s business during the past year. 
Several new and valuable foreign agencies have been es- 
tablished, and the works are now stated to be profitably 
employed to their fullest productive capacity. 





Tue Late Mr. George Ho.t.—The death is announced 
of Mr. George Holt, at his residence at Mossley Hill, 
Liverpool, on the 3rd inst., in his seventy-first year. De- 
petits 9 whose father _— be said to have founded the 
cotton trade of Liverpool, by which he amassed a large 
fortune, entered the steamship business 40 years ago 
under the title of Lamport and Holt. Both partners 
possessed rare practical knowledge of business, and were 
first on the introduction of steam to open a vast business 
with the South American continent, which subsequently 
branched out into other quarters of the world. In addi- 
tion to carrying on this extensive business, deceased was 
a member of the Mersey Dock Board and various commer- 
cial and shipping organisations at Liverpool, as well as 
various insurance companies. His benefactions were on a 
princely scale, Liverpool University College receiving 
little short of 25,000/. 





Leicester TgcHnicaL ScHoot.—A new technical and 
art school has been commenced at Leicester. The build- 
ing, including the site, will involve an mas, of about 
82,000. The foundation stone was laid by Sir T. Wright, 
chairman of the committee of the town council having 
charge of the work. At present technical education in 
Leicester is imparted in a wing of the Wyggeston School 
and in several small places, while the art school is accom- 
modated ina portion of the Museum Buildings. Addi- 
tional room and appliances having long been needed, the 
town council has decided to apply the proceeds of the 
excise duty received from the Government to the erection 
of a new school which is to be situated on a large site in the 
Newarke, near the centre of the town. The building 
will have a frontage of 215 ft, and will ba four storeys 
high. The two lower floors will be devoted to instruction 
in technical, commercial, and scientific subjects, and the 
two upper floors to a school of art and design. The 
architecture is in the Renaissance style, and the materials 
used will be red brick, with dressings of Portland stone. 
Attention is to be especially paid to imparting instruction 
in local industries, such as hosiery and boot and shoe 
manufacture; but chemistry and other subjects will be 
taken in hand also. The lighting and ventilation promise 
to be excellent. The architects are Messrs. Everard and 


Pick, oe and the contractors are Messrs, T, and 


» Her 





MISCELLANEA. 
Ir has baen decided to commence the manufacture of 
cordite in India, and a start will be made forthwith. 


_ Mr. James Williamson, Director of Dockyards, is act- 
ing for the Controller of the Navy during his absence 
with the Board of Admiralty on their tour of inspection. 


The will of the late Mr. Patrick Stirling, formerly 
locomotive superintendent to the Great Northern Rail- 
on fy been proved, the personalty being valued at 

7500. 


The railway returns for the past quarter compare in a 
gratifying manner with those of the corresponding period 
of last year, there being an increase on the gross returns 
of the principal companies of as much as 1,325,000/. 


The Bureau Veritas, the British headquarters of which 
are at 155, Fenchurch-street, E.C., has just issued some 
very conveniently arranged tables of equivalents of French 
and English measures of length, and of the weights 
of steel plates. The figures are very clearly printed on 
good paper. 

At the annual general meeting of the Yorkshire Associa- 
tion of Students of the Institution of Civil Engineers, 
held at the Law Institute, Albion-place, Leeds, on 
March 26 last, Mr. Arthur ean 9 M.I.C.E., was 
elected president, and Mr. Ralph P. Morrison honorary 
secretary for the ensuing session. 


The trolley cars in America are stated to have on 
several occasions caused the demagnetisation of sur- 
veyors’ compasses conveyed in them, no less than 40 cases 
having been brought to the notice of a single firm of 
instrument makers in four months. Asa precaution, the 
advice is given that the instruments should never be set 
on the floor of the car, in which position they would be 
nearest the powerful field magnets of the motor. 


An extremely large raw hide driving belt is now to be 
seen at the premises of Messrs. James Armstrong and 
Co, Limited, 116, Queen Victoria-street, London, E.C. 
The belt in question was made by the Chicago Rawhide 
Manufacturing Company, and is intended to transmit 
400 horse-power. It is a double belt, 136 ft. long by 
37% in. wide. Its weight is but 812 1b., whilst that of a 
— tanned leather belt would be, it is stated, 


The Tkwibul coal mines, in the Government of Kutais, 
have passed into the possession of the Russian- Belgian 
Commercial Company, the previous owner, in spite of a 
very substantial subsidy from the Crown, having been 
unable to keep theconcern going. The former owner had 
contracted a considerable debt, and no Russian capita- 
lists could be induced to make investments in these coal 
mines. The foreign company has, however, taken over 
the undertaking with all liabilities, both to the Russian 
Orown and otherwise. 


A couple of Bills dealing with boilers are at present 
before the Danish Parliament. It is proposed that boilers 
with a heating surface of 300 square feet or more, and 
boilers working with more than 100 1b. steam pressure, 
and in the immediate vicinity of considerable numbers of 
persons, shall be looked after by men who have passed the 
proper examination, whilst as regards other boiler in- 
stallations it is sufficient that the person in charge should 
ba sober and reliable, and that he should have completed 
his eighteenth year. 
supervision of boilers on shore, fixing a sliding scale for 
the fee according to dimensions. 

Acetylene is being tried as an illuminant on the Paris 
tramcars. The gazogene, containing calcium carbide and 
water, is placed on the rear platform underneath the 
steps. Though its weight when charged is only 27 lb., it 
is capable of producing 35 cubic feet of the gas, the 
illuminating power of which is estimated at 15 times that 
of ordinary coal gas. The lighting is said to be very 
efficient, it being possible to read a paper in any part of 
the car. The cost, so far as the experiments have yet 
gone, works outat less than that of lighting by petroleum, 
but as the car has only been in use some six weeks, it is 
not yet possible to give definite figures. 


A plan of double filtration has been recommended by 

r. Allen Hazen for Jersey City, U.S.A. The water 
is drawn from the Passaic River, and is much contami- 
nated with sewage. Mr. Hazen proposes, in the first 
place, to filter the water at a slow rate, through large 
sand filters, on which all sediment will be deposited, and 
a high degree of purification attained. As an additional 
precaution, the filtrate is then to be sent through a set of 
filter beds of about one-third the area of the above before 
being allowed to enter the supply mains. These latter 
filters, being of comparatively small extent, are to be pro- 
tected by vaulting, and thus their action is not likely to 
be affected by frost. 


The returns published of the traffic through the North 
Sea-Baltic Canal during the first eight months after its 
opening, t.¢., from July last up to the end of February, 
fall considerably below official anticipations, even after 
allowance has been made for the fact that until the end 
of August only vessels of moderate tonnage were able 
to pass through the canal. The total number of ships 
that used the canal during the above period was 8806, 
with an aggregate tonnage of 976,478 tons register. 
The receipts of the canal amounted to 605,050 marks. 
The estimates prepared by the Statistical Department 
anticipated an annual traffic of 74 million tons, and re- 
ceipts amounting to nearly five million marks. The work- 
ing expenses being estimated at about half this amount, 
the balance would have represented interest at the rate of 
24 per cent. on the capital outlay of 105 million marks. 
So far it will be seen the actual results have not even 





approximately borne out these estimates, 





The other measure deals with the} M: 


M. Charles Margot, of Geneva, has recently prepared 
some interesting aluminium alloys. Thus he finds that 72 
parts of platinum and 28 of aluminium give an alloy 
having a golden yellow colour, whilst other tints can be 
obtained by varying the proportions of the two con- 
stituents. The latter, however, are unstable, breaking 
up spontaneously. The yellow alloy, on the other hand, is 
stable, but is brittle. An aluminium alloy containing 75 
to 80 per cent. of cobalt has a colour ranging from straw 
to brown. It is extremely hard, and will scratch glass, but is 
very brittle, being easily powdered. Seventy-two per cent. 
of palladium gives with 28 per cent. of aluminium an alloy 
having a copper-red colour. It is hard and brittle, but 
stable. With 82 parts of nickel to 18 of aluminium a 
straw-colour alloy is produced, which is as hard as tem- 
pered stsel, and can resist a hammer blow very well. It 
— a _ polish, and has a fracture resembling that of 

e}l metal. 


A commission appointed by the municipality of Paris 
to examine into the proposed metropolitan railroads there 
has now issued its report, The lines considered are in 
the first place a circle line, passing round the city ; 
secondly, a cross line running through the heart of Paris 
in an east to west direction ; and finally a similar cross 
line from north to south. The lines will be to the metre 
gauge, and electric traction is to be employed. The 
total length of the circle line is 144 miles, of which 
four will be in tunnel, five in cutting, and the rest 
on viaduct. ‘The cross lines will have an aggregate 
length of 12 miles, wholly in tunnel, which will 
be about 22 ft. wide by 18 ft. high. The sharpest 
curve is not to exceed one with a radius of 244 ft., and 
the maximum gradient will be 1 in 250. The current 
requisite will be generated in three central stations, 
where plant of a capacity of 22,000 effective horse-power 
will be installed. The total cost of the lines is estimated 
at 4,880,000/., of which only 160,000/. is to be expended 
for land, wayleaves, &c. 


In our last volume, page 548, we gave an account of a 
serious accident at the Montparnasse station at Paris, 
in which an engine and tender passed right through the 
end wall of the station and fell into the street below. The 
driver and guard have since been tried for negligence, and 
been sentenced, the former to two months’ imprisonment, 
and the latter to a fine of 25 francs, both sentences being 
subject toa First Offenders Act, according to which the 
delinquents escape their penalties if they do not again 
come before the courts for five years. Thecourt in giving 
judgment stated that the driver had, in defiance of his 
instructions relating to the entering of terminal stations, 
relied on the continuous brake to bring the train to rest 
in placa of on the hand brakes; that he lost time in 
whistling for hand brakes, and did not repeat the 
whistle until he had called the attention of the con- 
ductor. The latter also disobeyed rules, in that he did 
not open his Westinghouse brake valve on hearing the 
whistle, but put on the hand brake immediately, but this 
fault was considered trivial, in view of the fact that the 
general use of the automatic brake has led to the almost 
complete abandonment of the old brake signals. 





Exxcrric Lieut EnGines aT THE NATIONAL SKATING 
Patace: ErratuM.—In reference to our description of 
the visit of the Junior Engineering Society to the 
National Skating Palace, on page 3847 of our issue of 

arch 13, Messrs. W. Sisson and Co., of the Quay- 
street Iron Works, Gloucester, inform us that the 
engines were built by them to the order of Messrs. 
Crompton. There are two pairs of these engines, giving 
&@ maximum of 47 brake horse-power. 





Deep ARTESIAN BorED TuBE WELLS IN LonpoN.— 
After reaching the depth of 400 ft. at Messrs, Kastman’s, 
Latimer-road, a copious supply has been tapped after 
passing through the following beds, viz. : Made ground, 
12 ft. ; ballast, 18 ft. ; blue clay, 124 ft.; mottled clays 
47 ft. 6in.; black pebbles and sand, 6 ft.; brown an 
red sand, 4 ft. ; greensand, 23 ft.; flints, 1 ft.; chalk and 
flints, 164 ft. 6 in. ; total, 400 ft. ‘Mr. William Whiteley’s 
well is 600 ft. deep at West Kensington. Messrs. Crosse 
and Blackwell, Soho-equare, and Messrs. Welford and 
Sons, Limited, Elgin-avenue, Maida Vale, are having 
similar work carried out by Messrs. C. Isler and Co., 
engineers, London. This firm is also engaged to do 
similar work by the Hastings Corporation and the 
Wolverhampton Corporation. 





_ THE ARGENTINE CRUISER “‘ GARIBALDI.”—The Argen- 
tine protected cruiser Garibaldi has now completed her 
first Seb of steam triale, and will shortly proceed to 
Spezia for a trial on the measured mile, and to make her 
gun trials. It will be remembered that this vessel was 
originally built for the Italian Navy from the designs of 
Comm. E. Masdea, now Director-in-Chief of Naval 
Construction, but was ceded to the Argentine Govern- 
ment soon after she was launched, the constructors, 
Messrs, G. Ansaldo and Co., of Sestri Ponente, under- 
taking to deliver the second vessel at the time originally 
contracted for, and to fit: water-tube boilers of the Belleville 
type in place of cylindrical ones. Her principal dimensions 
are: Length, 328 ft. 1 in.; beam, 59 ft. 9 in.; mean 
draught, 23 ft. 3 in.; and displacement at load draught, 
6840 tons. The engines are of 13,000; horse-power, and 
have been constructed by Messrs. G. Ansaldo and Co., 
in their works at Sampierdarena, from the designs of 
Messrs. Maudslay, Sons, and Field, of London, who have 
superintended their construction and fitting on board, with 
the result that one of the quickest pieces of work ever 
done in Italy has been executed with admirable results, 


the vessel having been launched on June 27, 1895, and 
the engines being absolutely complete and ready for trial 





11 weeks later. 
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tricts,” by Mr. Percy Griffith, Member of Council. 
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ember. 
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THE MARCH OF INVENTION. 

THE man who professes to be able to read the 
future is always sure of an audience. The world 
longs to know what is before it, and in the hope to 
gain some clue as to the direction in which events 
are trending, it wades through ‘‘ novels with a pur- 
pose,” attends problem plays, and listens to the 
sermons of advanced preachers. There are even 
people that consult astrologers, and seek to spell 
out their destinies from the rapping of spirits. In 
running after self-accredited guides they quite for- 
get that a far more certain aid is to be found in 
studying the records of bygone years. In the 


az| phrase quoted by Sir Benjamin Baker in his 


presidential address, ‘“‘the future does not come 
towards us, but streams from behind over our 
heads.” Nothing ever happens but what has 
happened before in a more or less complete 
fashion. All that is possible in the future — at 
any rate within the span of an individual life 
—is written at large on the years that have gone. 
The difficulty is to know which of the innumer- 
able facts set forth in the record will domi- 
nate the age before us. We are, as it were, 
in a nursery garden filled with saplings of 
numerous and most varied species. Some will 


86| thrive, and will rob the others of their vitality ; 


but we speculate in vain as to whether our descen- 


gs | dants will live under the sturdy oak, the towering 


pine, or the pleasant beech. Of this, at least, we 
may be certain, that no new species will attain ma- 
turity in our lives, and had we only the time and 
the patience, we might catalogue, with more or 
less success, the possibilities before us. 








It is not, however, the business of ENGINEERING 
to discuss the social or political future, except so 
far as it is influenced by mechanical agents. An 
immense reservation this, in an age in which the 
entire system of civilisation rests on engineering 
science, and without it must drop into appalling ruin. 
By machinery we live, and move, and have our 
being ; some of us are brought into the world by 
aid of mechanical devices, while others are hurried 
out of it by the same means. From the com- 
mencement to the end of our lives we depend on 
the work of the mechanic, and, therefore, it is 
of the greatest importance to us to be able to form 
some reliable conception as to what he will do in 
the future. 

All prophecies regarding the social conditions of 
the world assume that there will be an immense 
change in the knowledge and practice of mechanical 
science. The sombre forecasts that pourtray the 
New Zealander sitting on the ruins of London 
Bridge, or the Mongolian race crowding the Cau- 
casian off the globe, rest on the assumption that 
engineering has become a lost art among western 
peoples. Those predictions which, on the con- 
trary, paint mankind as rivalling the powers and 
the delights of the gods, assume them to have 
attained a mastery over the powers of nature of 
which we have, as yet, no indication. Generally 
speaking, these sanguine prophets are not engineers, 
and hence they are not troubled as to the precise 
means by which their premonstrations are to be 
achieved. They paint in detail a picture of many 
things delightful to humanity—food without work, 
motion without exertion, conquest without risk— 
but the instruments by which the ends are attained 
are only sketched in the vaguest manner. All the 
plans that underlie the modern Utopia have the 
common characteristic of assuming a great and un- 
exampled advance in mechanical methods. 

The public take but little interest in prognostica- 
tions of coming evil. There is, we believe, still 
some sale among the ignorant for prophetic 
almanacks, which foretell battles, revolutions, and 
pestilence for every other week in the year, but 
among those who have any claim to education such 
publications excite no curiosity. It is not that dis- 
asters have ceased to occur, or that there is not the 
possibility that they may become more frequent, 
but that experience and history show social and 
political changes to take place slowly. There is 
far greater probability of dismal forebodings 
coming true than of romantic dreams at- 
taining fruition, for we know that mighty 
empires and splendid peoples have decayed and 
disappeared, not once, but often, while the millen- 
nium has never yet been even dimly seen. But evil 
has always been leaden-footed, and a review of the 
past shows that its heavy steps were audible to 
those that would listen for them long before it 
actually appeared. The interval between the warn- 
ing and the blow is so great that the span of human 
life does not bridge it, and hence we cheerfully re- 
legate the threatened evil to posterity, whose affair 
it is. 

Visions of a splendid future, if well drawn, are 
sure of a welcome. Time and again an author has 
leapt into popularity on the strength of a single 
volume depicting humanity bathed in happiness, 
in, say, the year 2000. Generally the beatitude is 
of a somewhat heathen kind, dealing more with 
material than intellectual and spiritual delights. 
Its causes do not lie in the regeneration of character, 
but in the amplification of the power of machinery. 
If peace and content reign in the new paradise, it 
is because there is such abundance of blessings that 
there is nothing to fight for, or else that weapons 
have become so powerful that all the objectionable 
people are despatched without trouble into the 
next world. If thecoming millennium were shown 
to be the result of a moral change, the book would 
be tossed aside half read, because the public is per- 
fectly aware that neither one hundred years, nor 
one thousand years, would be long enough for the 
required alteration. But when it is made to de- 
pend on electricity, or odic force, or some occult form 
of energy, the imagination is stimulated, and the 
most marvellous statements are ey 2% as if they 
were descriptions of phenomena. Yet inventions 
which affect humanity are as truly subject to growth 
as a human being, or asociety. No invention great], 
influencing the life of a nation ever sprang into f 
existence allat once. Naturally, p in the de- 
velopment of a science is more rapid than in, say, the 
formation of the ideals that constitute a religion, 
since the former is the simpler of the two, and is 
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much more easily subject to individual exertion. 
But, nevertheless, the time elapsing between the 
first appearance of some novel device and its taking 
its place as a dominant factor in the world is always 
very long. The 50 years of adult life which are 
allotted to man are scarcely more than sufficient to 
embrace the history of the rise of an invention 
from its germ to the state of development at which 
it commences to be operative on a large scale, 
and hence it is only the ignorant and unthinking 
that feel any fear when they are told that entirely 
novel engines of destruction are being devised to 
sweep the national forces from the field. The pro- 
posed plan may be replete with direful properties ; 
our grandchildren may be swept out of the world 
by it, but that is too remote a contingency to cause 
us any great anxiety. 

The most important military invention that 
was ever made was that of gunpowder. It con- 
tained fearful possibilities of slaughter, yet it 
was hundreds of years before it greatly altered the 
conditions of warfare. Marcus Griecus, who lived 
at the end of the eighth century, gave a very fair 
account of its composition, and described a kind 
of rocket by which it could be utilised. Roger 
Bacon was acquainted with it in 1267, and there is 
a document extant referring to the manufacture of 
cannon in Florence in 1326. Nevertheless the 
longbow continued in use till about the year 1600, 
and the crossbow was only abandoned by the French 
army in the seventeenth century. Thus, it was several 
hundred years before guns drove other projec- 
tile weapons out of the armies of great powers. The 
delay did not arise from the difficulty of making 
powder, but from the impossibility of constructing 
eflicient means of utilising it. It was first employed 
in cannon; as early as 1556 the Emperor Ferdi- 
nand marched against the Turks with 54 heavy and 
127 light pieces of artillery, but it was only in 
sieges that they were of much avail. Small arms 
were rendered most unwieldy by the match lock, 
and it was not till the flint lock was invented in the 
seventeenth century that they became really formid- 
able. As soon as they could be fired with ease 
and certainty, coats of mail and all the tactics of 
the age of chivalry suddenly vanished. 

At the present time public attention is directed 
to the machine gun, and great things are expected 
from it. It is more than likely, however, that 
these anticipations will not be fulfilled except 
against savage foes, for its power has already 
been discounted by changes in the methods of 
manceuvring troops. However that may be, the 
machine or automatic gun has yet to make its 
reputation in an important war, although it has 
been before the world for more than 50 years, 
without going back to the early examples of the 
fifteenth century. Twenty-seven years ago the ma- 
chine gun was supposed to be perfect, and formed 
part of the regular equipment of the French 
Army. The mitrailleuse was expected tou sweep 
down whole German battalions at once, and the 
knowledge of its existence fired the enthusiasm of 
the crowds that cried ‘‘.4 Beilin!” on the Paris 
boulevards. It is needless to say it proved a failure. 
The machine gun had to wait for the perfect cart- 
ridge before it could make any great progress ; 
until that was forthcoming, it was always liable to 
break down. 

In England the two warlixe devices we have most 
to fear are the flying machine and the submarine 
boat. The former would place our frontier in juxta- 
position with those of France, Belgium, Holland, 
and Germany, while the latter would menace the 
existence of our entire fleet. Aerial navigation 
has been the dream of inventors for hundreds of 
years, and for a considerable part of this century it 
has been an actual fact. Dirigible balloons have 
been made and steered, while Mr. Horatio Phillips* 
and Mr. Hiram Maxim have constructed flying 
machines without buoyancy that have raised them- 
selves from the ground. But the very success that 
has been attained has only revealed the immense 
amount of work that yet remains to be done before 
a foreign aerial fleet can adventure itself across the 
Channel with its cargo of dynamite to be dropped 
in London. As to submarine boats, there was one, 
built by Cornelis van Drebbel in the reign of 
James I., which made the journey from West- 
minster to Greenwich under water more than once, 
and since then there have been 70 or 80 constructed, 
so that it is not for want of time and experience 





that the submarine boat is not perfect to-day. The 
fearful souls that were filled with alarm lest Napo- | 
leon should escape from St. Helena under the keels | 


of our cruisers, would have done well to have culti- 
vated a healthy scepticism as to sudden advances 
in mechanical science. 

Of all secular events that have occurred in this 
world within historic times, none has been so im- 
portant to humanity asthe invention of the steam 
engine. Its advantages are not yet all revealed, 
for year by year it becomes more efficient, and 
takes a greater place in our lives. It has already 
lifted an immense load off the shoulders of 
humanity, and has enabled millions, who otherwise 
would have been mere beasts of burden, to enjoy the 
existence of intelligent creatures. Without going 
back to the inventions of Hero of Alexandria, who 
constructed a steam reaction wheel in the year 
130 B.c., we find that the steam engine took a long 
time to reach a useful stage as a prime mover. In 
1629 Giovanni Branca constructed a wheel with 
vanes which was turned with a jet of steam, an idea 
which has since been brought into practical use by 
the Hon. A.C. Parsons and Dr. Laval. In 1663 
the Marquis of Worcester patented his pumping 
engine, an example of which, of 2 horse-power, 
was at work at Vauxhall in 1666. Savory’s patent 
was dated 1698, but previously, in 1690, Papin 
had constructed an engine with a cylinder and a 
piston. Newcomen’s engine, probably the first 
really practical machine for pumping by steam 
power, was first constructed in 1705, and for 59 
years it held the field. In 1763 Watt took up the 
subject, and by the invention of the separate 
condenser, produced the first modern steam engine. 
The history of the locomotive is shorter, because a 
great deal of the work was already done before it 
was attempted to apply steam power to traction. 
But from the time of Cugnot to the Rainhill 
contest was a period of 60 years; and even at the 
latter period it cannot be said that railways had 
worked a social or a national revolution. 

We might pursue the subject further in con- 
nection with the telegraph, the steamship, the 
printing press, and many other of the great me- 
chanical agents by which the work of the world 
is done. But enough has been said to illustrate 
our meaning, and to show that it a takes great many 
years for inventions to attain such a commanding 
position in the world as to divert the course of 
social or national life. It is entirely beyond ex- 
perience that a man should walk out of his labora- 
tory bearing in his hands a machine capable of 
instantly revolutionising the present order of things. 
That is why sensible men give no credence to 
matters like the Keeley motor, which is to produce 
unlimited power without cost. Without entering 
into questions of the ability andintegrity of its author, 
or into the value of the small amount of evidence 
which is procurable concerning his inventions, 
they are justified in deciding that the claims put for- 
ward are far beyond the truth. Comingeventsof such 
magnitude cast very long shadows before them, and 
when their prefigurements cannot be seen it is wise 
to doubt their existence. The humiliating fact must 
be faced that no man is capable alone of inventing 
and bringing to perfection any great mechanical in- 
novation. There is always some little thing that 
hinders progress quite as effectually as any of the 
greater ones. What an immense time it took to 
introduce the surface condenser at sea, and yet, 
with our present knowledge, what a simple affair 
it is! High-pressure steam had to await the advent 
of heavy mineral oils and metallic packings before 
it made much progress. The water-tube boiler 
struggled for recognition for years, and only 
obtained it when evaporators were constructed to 
provide a pure feed. And so on. One genera- 
tion sows and another reaps, and it is well that 
it is so, else we should always be in a condition of 
change and turmoil. The ordering of our lives 
would be like the building of one of Her Majesty’s 
ships under the old régime, when the construction 
of an ironclad was made to extend over eight years, 
and the design was repeatedly altered to secure the 
adoption of every new idea brought out during the 
period. Doubtless mechanical improvement will 
make much faster progress in the future than it has 
done in the past, but, on the other hand, our ex- 
pectations will reach further ahead, so that we 
shall not realise our anticipations much more 
quickly than wedo now. We doubt if the youngest 
among us will live to see the realisation of Sir Ben- 
= Baker's forecast of the production of un- 
imited power by drawing on the momentum of the 
earth, or Professor Crookes’ suggestion that it will 
be possible to obtain tenchanstitle stores of energy 
from the ether. 





THE INSTITUTION OF CIVIL 
ENGINEERS. 

Nor long ago* we referred to the changes likely 
to be made in the constitution and procedure of 
the Institution of Civil Engineers. Since then 
the matter has been advanced a stage by the 
grant from the Crown of a Supplemental Charter, 
enabling certain alterations to be made in the 
bye-laws and régulations, and next Wednesday 
afternoon a special general meeting of corporate 
members is to be held to sanction the pro- 
posed additions and corrections. Considering the 
long period the Institution has been in exist- 
ence, it is wonderful how small are the changes 
that are required to bring it into harmony with the 
conditions under which it now exists. It was 
incorporated, it will be remembered, in 1828 with 
156 members of all classes, while now it includes 
about 6000 members, who, instead of being nearly all 
resident in London, at any rate during a part of the 
year, are scattered not only over the entire king- 
dom, but also through the world. The founders 
of the Institution, farseeing as they were, did not 
realise the vast success that would follow their 
efforts, and hence made no adequate provision for 
the representation of those ata distance. At the 
present time the greater part of the members live 
away from London, their distribution in the British 


Empire being roughly as follows : 
London bs ee 1300 
Provinces... 5 2200 
Scotland and Ireland 400 
India ... Se a 500 
Australasia ... iss <s 500 
Canada, &ec. ... es ss 200 


Practically nine-tenths of the members are dis- 
franchised by the regulation which requires that 
voting shall be personal. This has undoubtedly 
been felt as a grievance, and has prevented that 
unanimity of feeling which is so important 
in all societies. Further, distant members 
are almost entirely precluded from occupying 
seats on the Council, for the reason that the 
work is so onerous that at least 17 out of the 
20 members of Council are required to take an 
active part in the management, and must, there- 
fore, be on the spot. The remaining three seats 
are allthat can be allotted to representatives of the 
provinces and of the empire generally. Itis even 
difficult to fill these seats in the best manner, since 
the voting isin the hands of residents in London 
who are not always well acquainted with the leading 
men in other parts of the country. For example, 
Scotland, Ireland, and Wales are unrepresented on 
the Council from no fault of the Council them- 
selves, for the leading Scotch railway engineer was 
put up for ballot for seven years, and the leading 
Clyde shipbuilder for six years without success. 
Similarly a leading Welsh engineer, representative 
of the mining interests, was put up for 10 years, 
and other distinguished engineers, representative 
of different branches of engineering and different 
parts of the empire, an equal number of times with- 
out any real chance of election under the present 
system of voting. 

In his Presidential address, Sir Benjamin Baker 
devoted considerable time to a consideration of the 
best means to secure the proper representation of 
all branches of engineering and of all parts of the 
empire on the Council of the Institution, and it is 
chiefly owing to his initiative and influence that 
the present movement has been carried through. 
It is only necessary to recite few facts illustrative 
of the effects of the present system to show the 
necessity of a change. For instance, the enormous 
staff of chief and assistant engineers on the rail- 
ways open for traftic in different parts of the British 
Empire, representing between one and two thousand 
millions of capital, is represented on the Council 
by one locomotive engineer. There are no repre- 
sentatives of the all-important iron and steel in- 
dustry, of the vast mercantile shipbuilding and 
marine engineering interests, nor of the mining engi- 
neers at home and abroad. It is clear, therefore, 
that the Council is not truly representative of the 
profession while such glaring omissions exist, and it 
needs no argument to show that good results must 
follow from a change which aims at enlisting in the 
service of the Institution leading men from other 
parts of the kingdom besides London. 

Very few alterations in the bye-laws are suflicient 
to render possible a better order of affairs. They 
are mostly confined to Sectiun VI. At ;resent the 





* See page 769 of our last volume, 
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Council consists of the President, four vice-pre- 
sidents, and 15 other members. In future, accord- 
ing to the scheme to be submitted to the meeting 
next Wednesday, it will comprise the President, 
vice-presidents, and from 18 to 26 other members. 
In addition the Council itself may appoint any num- 
ber of Past-Presidents, not exceeding four, to be 
members of Council for the year, the object of this 
being to strengthen the local or working porticn of 
the Council, and to enable more seats to be assigned 
to those living ata distance. The whole body of the 
Council is to be elected annually as at present, but 
the list of candidates is to be presented at a meet- 
ing four weeks before the annual general meeting, 
instead of two weeks before, as now. The list is to 
include the names of not less than seven corporate 
members who have not served on the Council 
during the current or the preceding year, and the 
number of names in all is to be at least two in 
excess of the number of the Council to be elected. 
This list is to be immediately issued to all mem- 
bers in the United Kingdom, and to any other 
member residing elsewhere, who may in writing 
request to have the list forwarded to him, and is to 
be returned to the secretary at least three days 
before the annual general meeting, in a closed 
envelope. As at present, any member will be able 
to erase any name or names, and substitute others, 
whether of President, vice-presidents, or members 
of Council. 

Under the old system, if the President elected to 
serve two yeara, and there were no deaths or resig- 
nations, there was no change at all in the Council. 
On the average, however, there were, perhaps, two 
vacancies in the Council each year. Under the 
altered bye-laws the minimum number of vacancies 
will be five. This compulsory provision of at least 
five vacancies represents, however, far more in the 
way of reform than at first appears, for it compels 
the Council to consider the relative merits of the 
different members of the Council, and to weed out 
those who, from indifference to their duties, retire- 
ment from the active exercise of their profession, or 
other causes, are less eligible representatives of 
the body of the members than others who may be 
considered to be making their career rather than to 
have finished it. 

In the Royal Society any young man who does 
exceptionally good work may look to serve his two 
years on the Council, and it would be an advantage 
to the Institution if similar recognition were given 
to men who have done good work for the profes- 
sion in general, and the Institution in particular. 
Engineers residing in India, Australasia, and 
Canada might, by a preliminary ballot in each 
district, respectively choose representative members 
whose names might be placed on the balloting list 
for election on the Council. Such members of 
Council would be invaluable in advising the Council 
as to the qualifications of engineers applying for 
election or transfer, and also for obtaining papers 
of value to the Institution. 

We have spoken of the scheme before us as if it 
were already sanctioned by the members, because 
we are quite certain that it will be received with 
general approval, although possibly not without 
some criticism. It is a matter of sincere pleasure 
to us to see this magnificent Institution — the 
Mother of all technical societies — taking up a 
new position, and binding the whole profession 
by common ties and interests. Under the impulse 
wrought by the change, every member, whether 
he be resident in England or in some remote 
portion of the globe, will feel that he has a real 
share in the house in Great George - street, and 
that his interests are not forgotten. In those 
lands in which members are sufticiently numerous 
to claim a seat on the Council there will be created 
an official mouthpiece through which their wishes 
and wants can be uttered, and their complaints 
can be expressed. Instead of being isolated units, 
without cohesion and solidity, they willthen form a 
compact body able to secure proper recognition in 
their dealings with Governments and corporate 
bodies. Even at home we expect to see a great 
increase in provincial enthusiasm in connection 
with the Institution. A seat on the Council will 
become a legitimate and attainable ambition to the 
engineer on the Clyde or in Dublin, and will raise 
its possessor in the estimation of his friends and 
associates. The constant circulation caused by the 
annual retirement of five members of Council will 
break down the tradition that the office is one for 
life, and that to lose it is almost a disgrace. It is 
well that there should be a constant influx of new 


blood, and that each man should feel that the 
period during which he may make a reputation is 
limited. Even a few members holding radical 
views as to the duties the Institution owes to the 
profession would not be any disadvantage. The 
natural caution common to all councils may be 
safely reckoned on to prevent impulsive action 
being taken. 

As regards the proposed voting by papers trans- 
mitted through the post, no reasonable person can 
regard it as other than a great improvement. It is 
a wonderful testimony to the loyalty and patience 
of the members that the old system has been 
endured so long. The interval cf nearly a month 
between the publication of the Council's list and 
the voting day renders the privilege of substituting 
other names something more than the empty form 
it is in some societies, at least for those members 
resident within the United Kingdom. It is quite 
useless for individual members to strike out any 
names from the list ; to be effective there must be 
concerted action both as to the name to be erased, 
and also as to that substituted for it, and three weeks 
are none too long for this. But it is a thousand 
pities when the electorate was being widened that the 
scheme was not made comprehensive enough to em- 
brace all the members. Sooner or later another re- 
form will be needed to enable the foreign members 
to enjoy their just right of joining in the voting, and 
the interval of 25 days between the despatch and 
the return of the voting list will have to be increased 
by at least a month. It would, we think, have 
been better and wiser to have faced this contin- 
gency now instead of deferring the matter till some 
other time, when it may be less easy to handle. If 
the Indian members are encouraged to nominate a 
member of Counci], why should they not also be 
allowed to vote for him? Even if they exercise 
their right to demand papers to be sent to them, 
they will only waste their time, for the election 
will be completed before these can be received again 
in London. 

At the next annual meeting three additional 
members of Council are to be elected, and the 
number can be increased from time to time, as 
experience is gained, until the maximum number 
is reached. As regards this point much will, no 
doubt, depend on the way in which the 
country and foreign members take the matter 
up. If they are enthusiastic, and those first 
elected work heartily for the Institution, the 
Council is likely to increase rapidly. Members of 
Council resident in the country cannot, of course, 
take their fair share in the routine business, but 
they can do an immense work in beating up 
recruits and in obtaining papers. This last is a 
matter of great importance, and is one in which 
the Institution has not been uniformly successful of 
late years. There is plenty of material to be had, 
but it needs looking for, and when found, tact must 
be exercised to obtain it. There is great tempta- 
tion for a man to lay his efforts before a local 
society, because in that way he obtains reputation 
among his friends. The Institution is often regarded 
as a London society instead of a national one, but 
we trust that under the vigorous and liberal policy 
inaugurated by Sir Benjamin Baker this feeling 
will die away, and that our provincial and foreign 
friends will realise that they have as keen an inte- 
rest and as real a share in it as have the London 
members. The first way for them to show this is 
to fill up the card they have received from Mr. 
James Forrest, and express on it their full assent to 
the action of the Council, only adding that they 
would have endorsed a still wider scheme. 








H.M.S. “ RENOWN.” 

Tuer first-class battleship Renown, which has 
been built at Pembroke, and engined by Messrs. 
Maudslay, Sons, and Field, made her full-speed 
contractors’ steam trial in the Channel on Monday 
last. The eight hours’ natural draught trial was 
run on the 27th ultimo. This we briefly referred 
to on page 456 of our last issue, but we now give 
fuller particulars. 

The Renswn is a particularly interesting ship at 
the present time, as she is to be the prototype of 
the five new battleships which are in this year’s 
naval programme. Our readers will remember that 
we illustrated and described the machinery of the 
Renown in our issue of January 17 last, but for 
convenience of reference we now give the leading 
features of the design. The vessel herself is 380 ft. 





long and 72 ft. wide, and is designed to have a dis- 





placement at load draught of 12,350 tons. The 
engines are of the three-stage compound type, 
having cylinders 40 in., 59 in., and 88 in. in dia- 
meter by 4 ft. 3 in. stroke. The high-pressure 
engine has a piston valve, the ordinary flat valve 
being used for the intermediate and low pressure 
engines. The propellers are of gun-metal, and are 
16 ft. 6in. in diameter and 21 ft. mean pitch. 
There are eight single-ended return-tube boilers, 
each 16 ft. 6 in. in diameter and 10 ft. 3 in. long. 
They have each four furnaces. The total grate 
area is 793 square feet, and the total heating surface 
24,840 square feet. 

For the eight hours’ natural draught trial a very 
early start had naturally to be made. The con- 
ditions were fairly favourable to the ship, the wind 
being of a strength from 3 to 4 and the sea mode- 
rate. The trial ground selected was from the 
Start to the Lizard, the ship running up and down 
the coast far enough out to be in deep water. The 
following are the means of the hourly records on 
this trial: Average steam pressure in boilers 
146 lb., in starboard engine-room 144 lb., in port 
engine-room 143 lb. ; vacuum 26.97 in. ; air pres- 
sure in starboard boiler-rooms .31 in., in port 
boiler-rooms .24 in.; revolutions of starboard 
engines 97.5 per minute, of port engines 98.2. 
Indicated horse-power: Starboard engines, high- 
pressure cylinder 1729, intermediate cylinder 
1721, low-pressure cylinder 1783, total for star- 
board engines 5233. Port engines, high-pres- 
sure cylinder, 1804; intermediate cylinder, 1731 ; 
low-pressure, 1940; total indicated horse-power 
for port engines, 5475 ; total indicated horse-power 
10,708. The engines were linked up during this 
trial. As already stated, the speed on this trial 
was 17.91 knots. The engines and boilers were 
reported to have worked satisfactorily. 

We now turn to the full-power trial of last 
Monday. The ship had been taken into the 
Hamoaze after her natural draught trial, and in 
steaming out of the very crooked channel leading 
into Plymouth Sound gave unmistakable evidence 
of her handiness, both engines being kept going 
steadily ahead, the vessel swinging to her helm 
with remarkable promptitude. Such a performance 
was highly gratifying to those who remember the 
somewhat erratic performance of certain armour- 
clad ships of past times. The ship having passed 
out of the Sound into the Channel, hatches were 
soon closed and the trial commenced at 12.12 p.M., 
the course being first to the westward. The day 
was all that could have been desired for a trial, 
the wind being no more than a gentle breeze and 
the sea quite smooth. The engines were opened 
out full, there being no difficulty in keeping steam, 
in fact, the safety valves were lifting part of the 
time. 

As will be seen, the air pressure was quite 
moderate, averaging about j;'5 in., and though 
the engines developed 901 units above the con- 
tract horse - power, the engineers are confident 
that considerably more power could be obtained 
were the slides altered, and the full air pressure 
allowed by the Admiralty regulations taken ad- 
vantage of. How far this would result in addi- 
tional speed is, of course, an open question, 
but the ship seemed to pass through the water co 
easily at the highest rate of steaming that possibly 
a good deal more might be got out of her if con- 
sidered desirable. 

The following are the mean results of the half- 
hourly observations on the full-speed trial: Steam 
pressure in engine-rooms, 145 lb. ; vacuum, 27.3 in.; 
air pressure in starboard boiler-rooms, .6 in. ; in 
port boiler-rooms, .8 in. Revolutions of starboard 
engines, 101.6 Bog minute ; of port engines, 106.5 
per minute. ean pressures per square inch of 
piston : Starboard engines: High-pressure cy- 
linder, 67 lb. ; intermediate cylinder, 27.8 Ib. ; 
low - pressure cylinder, 13.5 lb, Port engines: 
High - pressure, 63.6 lb.; intermediate cylin- 
der, 28.7 lb. ; low - pressure cylinder, 13.4 Ib. 
Indicated horse-power, starboard engines, high- 
pressure, 2206 ; intermediate cylinder, 1993 ; low- 
pressure, 2141— total, starboard, 6340. Port 
engines — total, port, 6561. Total indicated 
horse-power, 12,901, or 901 in excess of the 
contract. The engines worked well and steadily 
throughout the trial. The speed, as taken by 
cross bearings from points on the coast, was 18.75 
knots for the whole distance steamed, the vessel 
making several turns and running up and down 
so as to equalise the influence of the tide, which, 
however, is not considerable in any case in 
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this part of the English Channel near the land. 
During one hour the speed was 19 knots. The 
trial trips of big war vessels is a subject that should 
receive attention on the part of the Admiralty, and 
the problem is a somewhat difficult one. The log 
records are notoriously untrustworthy when any- 
thing like accuracy is required. For instance, on 
Monday’s trial, the log gave 19} knots for the hour 
when the observations by bearings showed 19 knots, 
the latter undoubtedly being the more correct. A 
measured mile course is hardly satisfactory, for in 
big ships the turning at the end of every mile is a 
serious consideration. It is bad enough even with 
the destroyers. If the ship be given a wide enough 
sweep, she is taken miles out of her course, whilst 
a sharp turn, such as the improved handiness of 
modern battleships renders possible, checks the 
engines, and not only brings the power down, but 
destroys speed. Beyond all this, however, there 
is no measured mile in the south that is fit to run 
a big ship upon. The Stokes Bay is notoriously a 
bad one, and so is the Maplin Mile. Possibly the 
Admiralty will see fit to have a longer distance, 
say, a 10-mile course laid down in the Channel in 
some part where the run of tide is small and 
the depth of water sufficient. It would be 
necessary to erect large and prominent section 
posts at the end, and the line to be fol- 
lowed should be marked by conspicuous and 
distinctive buoys at intervals sufficiently close to 
enable the helmsman to keep a straight course. 
There would, of course, be the usual guiding buoys 
at each end of the run. No doubt, under the ex- 
perienced direction of Captain Rose, the captain of 
the Dockyard Reserve, who was in charge of the 
Renown on Monday, the distances were accurately 
plotted, but it would be far more satisfactory to 
have a standard course for all trials accurately sur- 
veyed and defined by fixed beacons. The necessity 
of a buoyed course is apparent, for if a vessel zig- 
zags about enough between the points she may 
travel twice the distance she ought. In smooth 
water an experienced helmsman will keep a fairly 
good course by compass, but all who have run 
speed trials know there is nothing like a fixed object, 
by keeping an eye on which the direction of the 
ship, if she tends to deviate, can be corrected 
almost before the error occurs. In steering by 
compass the error has to be communicated from the 
ship to the compass, and then be corrected by the 
helm. All this, of course, is against the ship, so 
we may conclude that the Renown might have done 
slightly better had the measured and buoyed course 
existed. 

It will be seen that the Renown, by her trial on 
Monday, becomes the fastest armourclad in the 
fleet. The Barfleur and Centurion both made 18% 
knots on their trials with about 13,200 indicated 
horse-power. The Majestic made 17.8 knots with 
12,497 indicated horse-power, whilst the Royal 
Sovereign, with 13,312 indicated horse-power, was 
estimated to have run at a speed of 18 knots. The 
displacement of the Majestic is 14,900 tons ; of the 
Royal Sovereign, 14,150 tons; of the Centurion, 
10,500 tons; whilst the Renown, as stated, is 
12,350 tons, and the indicated horse-power 12,901. 
The figures are suggestive. Thus the neato: with 
rather less horse-power than the Centurion, is 
driven } knot faster, though 1850 tons more dis- 
placement. The Renown is, however, 20 ft. longer 
than the Centurion, a fact which must be con- 
sidered, though she has 2 ft. greater beam, and 
1 ft. 3 in. more draught. On the other hand, the 
Majestic is 2550 tons of greater displacement than 
the Renown, but was almost a knot slower than 
the latter vessel, though on trial the engines 
developed not very far short of as much power. 
But the Majestic is 10 ft. longer than the Renown, 
and 3ft. wider. To make ;\ fair comparison of 
speeds and powers in terms of dimensions would 
require a more extended analysis than would be 
convenient to give, even if we had the necessary 
data, which, however, is only possessed by the 
Admiralty authorities. The crude figures will 
nevertheless serve to show that the method of 
taking speeds of large vessels on trial probably 
leaves something to be desired. 

The trial of the Renown was a pleasant one in 
many ways, but by far the pleasantest feature was 
the presence of the designer of the ship on board. 
Sir William White watched the trials throughout, 
and our readers will be glad to hear that he 
appeared to have regained all the old vigour which 
cheosetarlonl him at the best period of his career. 
The alarm that had been felt lest the country should 


lose his services is sufficient justification for this 
personal reference. 

As stated, Captain Rose, R.N., was in command 
of the vessel on the trial. The Admiralty was 
represented by Sir William White and Mr. H. J. 
Bakewell. Mr. James R. Mayston, the chief 
engineer, and Mr. R. H. Andrews represented 
Devonport Dockyard. Messrs. Maudslay, Sons, 
and Field were represented by Mr. John Sampson, 
assisted by Mr. H. Warriner, who has taken 
charge in the engine-room on perhaps more big ship 
trials than any one has ever done. 

The Renown has now to make her 30 hours’ con- 
sumption trial and her gunnery trials, after which 
she will be completed for sea as speedily as possible. 








SNOWDON MOUNTAIN RAILWAY. 
(Continued from page 429.) 

A most remarkable combination of circumstances 
at Snowdon has brought about almost a unique 
accident in the history of mountain railways. In 
Switzerland and other parts of the world, Abt rack 


Clinton Holme, as mentioned in our previous 
article, was to investigate the relative efficiency 
of the two systems of rack, and Sir Douglas Fox and 
Mr. Francis Fox, the engineers of the line, from per- 
sonal knowledge and experience, and after having 
the report by Mr. Oswell, determined to adopt the 
Abt system in preference to the Riggenbach. The 
latter, a ladder rack, was firat used on the Righi- 
Vitznau line in 1870, and has since been adopted 
on many others—-the Riidesheim-Niederwald, near 
Bingen ; Briinig Pass ; the line from Interlaken to 
Lauterbrunnen, Grindelwald, and the Wengern 
Alp ; the Schynige Platte; Righi Kulm, &. The 
Abt system is extensively used, especially on the 
more recently constructed lines. Instances are to 
be found in the Viege Zermatt ; Glion to Rocher-de- 
Naye, at Montreux ; Rothhorn, on Brienz Lake ; 


| Generoso, in Switzerland ; Saléve Electric Railway 


in Geneva ; Aix-les-Bains, in France ; Montserrat 
in Spain, the Damascus line in Syria, with nearly 
60 kilometres of rack, &. Most of these have 
already been described in ENGINEERING and the 
principal features of the two systems indicated, but 





railways have worked for years without mishap of 
any serious nature ; yet at Snowdon the locomotive | 
of the first train conveying ordinary passengers down | 
the hill mounted the rack or became derailed, raced | 
at a tangent from a curve, topples off the embank- | 
ment and rolled down a precipitous slope, being | 
ultimately smashed. The passenger carriages kept | 
the rails, there being no coupling, and the timely | 
effort of Mr. Aitcheson, the manager of the com- 
pany, and Mr. Oswell, the resident engineer, in 
putting on the brake of each carriage, brought them | 
to a stand, although two passengers, who heeded 
not the pleading of these engineers, got injured, 
one of them fatally, by jumping from the carriage. 
Again, the falling engine so interfered with the 
signalling electric wires, that a second train came 
down the hill, through a cutting, and smashed into 
the two carriages, destroying one of them ; but all 
the passengers had detrained, this second collision 
being anticipated, although unsuccessful effort by 
hand signal was made to prevent it. 

In the first place, as to the site of the accident, 
that will readily be localised by reference to the 
map on page 427 ante. It is just beyond 4 miles, 
100 eile or so above the bridge carrying the line 
over the bridle path. The gradient here is 1 in 53, 
the maximum on the whole line, and it was ren- 
dered necessary to get the line up to the level of 
the escarpment Clogwyn Dur Arddu. This was the 
only route possible, and on both sides of the rail- 
way the ground is steep, the bridle track ascending 
to the watershed on a gradient of 1 in 3.7. A curve 
of 5 chains radius was also necessary, as marked 
on the plan. But neither gradient nor curve is 
excessive in view of Swiss practice—that was 
pointed out in our previous article; but had the 
engine got derailed on any other part, the results 
would not have been so disastrous. Meanwhile 
the fullest inquiry is courted by all concerned as 
to why the pinions on the locomotive got out of 
the rack, and there can only be surprise at the 
statement attributed to Major Marindin, that as 
the line was constructed without an Act of Parlia- 
ment, the Board of Trade have no power to insti- 
tute an official inquiry. The line was inspected 
and sanctioned by the Board of Trade, and they 
have therefore some power. 

The locomotive and train are illustrated on page 
479. The former is on the Abt system. There 
are two pairs of pinions on each of two axles, 
which are coupled and driven by two cylinders. 
Heavy grooved rims upon which the brake blocks 
work are mounted on the axle, while the ordinary 
wheels running on the rails only carry the weight 
of the locomotive and run loose on the axle. The 
carriages have hand brakes, by which they were 
stopped independently of the locomotive. These 
are mounted as on the engine, there being here 
also two pairs of pinions in the centre of each 
bogie, so that it is evident from the power 
to stop, that these had not got clear of the rack, as 
in the case of the locomotive. The locomotives we 
will illustrate in connection with our next article, 
and meanwhile we continue our description of the 
line from page 429, dealing now with the rack, 
which, owing to the accident, has acquired great 
interest. It will be seen that every known pre- 
caution was taken, and thus inquiry is the more 
imperative in the interests of engineering and of 
the future development of mountain railways. — 

The Choice of k.—One object of the visit to 











European lines by Mr. Frank Oswell and Mr. 


some particulars should be given, so that the lucid 
report of Mr. Oswell on the relative merits of the 
two forms of rack may be followed by those who 
have not made a special study of the subject. The 
Riggenbach rack is built up of stiff channel-iron 
sides, with rungs of tapering square section, 
forming a ladder. The rungs are generally about 
1} in. wide on the top and 1{ in. below. The 


/rack is made in about 10-ft. lengths, and is securely 


bolted to the sleepers. The Abt rack is milled out 
of bars of steel of about 44 in. in depth, and the 
teeth are cut so as to leave 2} in. of metal below the 
root of the teeth. The bars are made in about 6-ft. 
(actually 1.796 metres=5 ft. 102 in.) lengths, and are 
mounted in double or treble rows, to break joint 
with each other and also to break tooth, so that as 
many teeth as possible of the double or treble pinion 
wheels may be engaged at the same time. 

The disadvantages of the Riggenbach rack are, 
according to Mr. Oswell’s report, the practical 
impossibility of pitching the bars dead true, and 
still more of keeping them so under wear and work. 
The bars, unless of a very heavy section and fixed 
with the greatest possible care, are apt to work loose, 
when it generally becomes necessary to remove the 
entire length of the rack in which the loose tooth 
occurs, for individual teeth cannot be tightened up 
again satisfactorily. These defects tend to throw 
the pinion off the rack, and in case of damage 
through derailment the whole of the injured 
length of rack must be replaced, involving waste 
and expense. On the other hand, the teeth of 
the Abt rack being cut out of the solid, simul- 
taneously for a number of lengths in a millin 
machine, as we shall later explain, are Sioned 
dead true for dimensions and pitch, and the sub- 
sequent wear, though almost inappreciable, is 
compensated, even if irregular, by an ingenious 
arrangement of springs, which allows a minute but 
sufficient play in the relative positions which the 
pinions bear to each other, thus insuring perfect 
contact at all times between both the pinions and 
the rack teeth. Further, by the alternation of the 
teeth and spaces in the double or treble Abt rack, 
as distinguished from the Riggenbach, steadier 
running and greater safety are insured. Either 
side, moreover, of the double rack is strong 
enough to bear the strain should one bar or 
pinion become injured. In the event of a bar 
becoming damaged, it may be replaced without 
any of the others being disturbed. An additional 
defect in the Riggenbach system is that the snow 
gets in between the two channel irons which form 
the sides, and is beaten down by the pinions until 
it becomes a solid mass of ice, eventually tending 
to cause derailment. On the Abt rack the snow 
escapes or is driven underneath the bars. The wear 
is extremely small, within a millimetre (.04 in.) in a 

ear, and the bars are reversible, but theoretically 

th rack teeth and pinion may be used with safety 

until worn to a relatively large extent. The Abt 
rack was therefore adopted at Snowdon. 

The Abt Rack.—The double rack, which was 
illustrated in detail on page 442 ante, and is 
shown on Fig. 26, on page 479, is supported on 
chairs of machined rolled steel, which was pre- 
ferred to the usual cast iron as ‘affording greater 
security against fracture. These chairs weigh 
12 lb. each, and are attached to the centre of 
the sleepers by two bolts; and here it may be 
said that Grover’s patent spring washers are used 
for all bolts in the permanent way. The bolts 
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pass through a ledged plate on the underside 
of the sleepers, the ledges holding the square 
heads of the bolts to prevent them from turning 
when the nuts are screwed on from above. The 
rack bars work 1.80 metres (5 ft. 11 in. bare) long, 
the actual length of each being ;§ in. (4 milli- 


jointing the bars on alternate sleepers, and the 
object is to secure safety and smoothness in run- 
ning by engaging the greatest possible number of 
teeth with the engine pinions at the same time. 
That is the usual practice, and a feature of the 
Abt system. A small fishplate covers all rack bar 














Fic, 26. Points anp Crossincs or SNowpon Mountain RalLway. 


metres) less, to allow for expansion and contrac- 
tion. The even spacing of the sleepers, and 
the adoption of unusually long and heavy fish- 
plates, got over the difficulty that would otherwise 
have been involved in the providing of rack bars 
of special length for all the rail joints. This 
was experienced on some Swiss lines, but it would 
appear to involve considerable confusion and ex- 
pense, 

_ The rack bars are laid double throughout the 
line, except in level sidings, and they are, of 
course, arranged so that when in position the 








tooth of one bar comes opposite to the space of 
the bar alongside of it. This is effected by 





joints, and, as indicated, a .$,-in. space is left for 
expansion and contraction. ‘T'o allow of this expan- 
sion, the end holes are oval, while those by which the 
bars are attached to the chairs at the centre are 
round, the -bolts in the latter case fitting tightly, 
while in the former there is a little play. Each bar 
has 15 teeth and 15 spaces, the distance from 
centre to centre in each case being 120 millimetres 
(43 in.), while the length of both teeth and spaces at 
the pitch-line is 60 millimetres (2.36 in.). The depth 
of the whole bar is 4,5, in., the teeth being 2 in. deep. 
The bars vary in thickness and weight. For gra- 


thick and 53$ Ib. each. The bars are made of 
mild rolled steel. 

Points and Crossings.—The interesting feature of 
the points and crossings is the arrangement of 
the rack, which is maintained continuous at the 
crossing without fouling the flanges of the wheels, 
by extremely ingenious mechanism, invented by 
the patentee, Mr. Abt, of Lucerne. On the Swiss 
railways the points and crossings are sym- 
metrical—i.e., each road branches off at equal 
radius, and not wholly on one side, as at 
Snowdon. The disadvantage of the symmetrical 
arrangement is that, when the line comes to be 
doubled, it is not possible to straighten either line 
at the passing place, as the straight line would 
be shorter than the curve, and although the dif- 
ference might only be a few inches, it would in all 
probability affect the necessary precision in the 
regularity of the rack teeth, and might require the 
whole road to be laid anew from end toend. At 
Snowdon the through line is straight, and the turn- 
out curved, so that the latter would only require to 
be removed in the event of the line being subse- 
quently doubled. The difficulty in attaining this 
end has been to make the curves of the turn-out 
such that (with the ordinary spacing between the 
two roads) the difference in length, between points, 
of the straight road and the turn-out would be an 
exact multiple of 120 millimetres (4.72 in.), that is, 
would correspond to a certain number of additional 
rack teeth. Many other complications and practical 
difficulties were found to exist in the one-sided 
turn-out, which Swiss engineers have hitherto con- 
sidered as making this form impracticable. But 
Mr. Bowles, for Messrs. Cammell and Co., after 
most creditable application, surmounted them all, 
and the points and crossings on the Snowdon line 
are perfect pieces of mechanism, the train passing 
over them as smoothly as on the ordinary road. It 
may be mentioned that it was found necessary to 
prepare a full-size plan of these — and crossings. 

In the Snowdon points, which are shown in 
the annexed engraving (Fig. 26), the difference 
in length of the turn-out rack is 480 millimetres 
(18.90 in.), necessitating a pair of special rack bars 
exactly four teeth and four spaces longer than the 
normal bar. The turn-outs are about 3} chains 
long, measured over points. 

The crossings adopted have switches of about 
12 ft. in length, the radius of curve being 
151 ft. 3} in., the rate of crossing about 1 in 4}, 
and the angle 13 deg. As shown on the illustra- 
tions, the levers which alter the points operate at 
the same time hinged portions of the racks enabling 
the wheels to pass through without fouling the 
rack. As on ordinary lines, the points are fitted 
with a positive lock, so that they cannot be trailed, 
whereas on some Continental lines trailing is 
possible, both rack and points being arranged 
accordingly. To admit of this, there is fitted to the 
hinged portion of the rack a tongue with flanges 
projecting slightly over the rail, and the locomotive 
running down the hill comes in contact with the 
tongue against the rail, presses it out from the rails, 
and thus throws over the hinged part of the rack 
and the points before the locomotive pinion 
enters upon the rack. Although the weight of 
‘he engine is sufficient to throw over the points in 
this man.zer, the carriage, if light, may not do so, 
and therefore fouls the rack and becomes derailed. 
The system, therefore, is of doubtful advantage, and 
Sir Douglas Fox decided not to adopt it on the 
Snowdon line, especially as it cannot be worked in 
conjunction with the positive locking system. 

Again, at Snowdon it was considered that for the 
curves in crossings a radius of 151 ft. was sufficient, 
and this has been fully justified in working. If the 
minimum radius used in the main line of 264 ft. 
had been adhered to in the crossings, and 15-ft, 
switches adopted, the length of lead from points 
to crossing would have been increased from 
28 ft. to 41 ft. By thus shortening the lead 
the leverage required to move the complicated 
mechanism is very greatly reduced. There are no 
catch points ; but wherever there are siding roads, 
Scotch-blocks are used in connection with the 
points to prevent any mishap from runaway 
wagons. 

On the Snowdon line there are no crossings on a 
gradient steeper than 1 in 10, whereas on several 
Swiss lines they are to be found on 1 in 5 and even 
1 in 4 gradients, as in the case of the Schynige 
Platte ; and the Glion to Rocher-de-Naye has one 
on a 22 per cent. grade. With such a steep gradient 





dients up to 1 in 9 the bars are 1 in. thick and of 
67 lb. weight each ; for all flatter gradients 4 in. 


very careful setting is necessary, and the permanent 
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way from points to crossing requires to be bedded 
in concrete. 

Cost of Permanent Way.—The cost of the per- 
manent way at Snowdon, as described, excluding 
laying, is about 2/. a yard. 

The contract for the whole of the permanent 
way was sublet by Messrs. Holme and King to 
Mesirs. R. D. White and Son, of Widnes, who 
placed the order with Messrs. Cammell and Co., 
Sheffield. 

Tests of Material.—The specification for material 
indicated that the steel for the rack had to stand a 
tensile strain of 48 to 50 kilogrammes per square 
millimetre (30.48 to 31.75 tons per square inch), the 
contraction of the fractured area being 46 to 54 per 
cent., the elongation from 16 to 25 per cent. in 
200 millimetres (7.87 in.). To guard against excess 
in either tensile strength or contraction, it was 
further stipulated that the aggregate of these 
figures must be within 98 and 102. The chairs, 
which are of rolled steel, the fishplates, which are of 
mild steel, and the sleepers had all to meet the same 
tests as the steel for the rack. The rails, 41} 1b. to 
the yard, were tested with a falling weight of 
1800 lb., the fall being 6 ft. and the bearings 3 ft. 
apart. The rail had to bear three blows without 
being cracked or fractured. The deflection for the 
first blow was not to exceed 2} in., the second 44 in., 
and the third blow with the rail reversed was to 
reduce the deflection to 24 in. 

The Manufacture of the Rack Burs.—The machine 
for manufacturing the rack bars was designed and 
patented by Mr. Sugden, and was first used for 
cutting the rack bars for a railway recently con- 
structed in the Nilghiri Hills in Darjeeling. It 
consists of a heavy roller or spindle of the same 
length as the rack bars, studded with cutters 
fixed very accurately in position, and of the 
exact form necessary to gradually plane out the 
teeth. The roller presents the appearance of 
the barrel of a huge musical box, the cutters taking 
the place of the little steel points that produce the 
notes. This barrel revolves very slowly over 4 
travelling table on which are packed on edge 
from 40 to 50 steel bars of the approximate length 
and depth, and the exact thickness required. As 
the barrel revolves the table advances, although at 
an imperceptible pace, for it travels through only 
some 3 ft. 6 in. in nine or ten hours, or say, on the 
average, ;); in. per minute. By the time that any 
bar has passed under the lowest point of the barrel, 
the teeth in that bar are complete, cut out 
to the full depth, and topped and dressed to the 
exact height and form required, while side cutters 
in the barrel have reduced it to the correct length. 
It remains to carry the bars first to a drilling 
machine, which drills all four holes at once in two 
bars at a time, dead true for pitch and diameter ; 
and next to a slotting machine, where the two end 
holes are slotted out to the required oval form ; 
and, finally, all burred edges are filed off, and each 
bar is dipped in a kind of oil-varnish to protect it 
temporarily from rust. 

Kach bar, when finished, measures exactly 1796 
millimetres (70.7 in.) long, 110 millimetres (4.33 in. ) 
deep, and 25 millimetres (.98 in.) for heavy and 
20 millimetres (.79 in.) for light bars in thickness, 
the teeth being 50 millimetres (1.97 in.) deep. The 
thick bars weigh each 67 lb., and the thin ones 
53% Ib. 

Laying the Road.—It will be understood that the 
permanent way could only be laid from some one 
point, and not, as with ordinary roads, from several 
points, as otherwise, when the various sections came 
to be joined up the rack bars would not fit. Work 
was therefore started at the foot of the hill—at Llan- 
beris station. Of course the earthworks proceeded 
at various points, 10 gangs of men being engaged. 
The gangs varied in numbers from 10 to 25, 
according to the amount of earthwork, and here it 
may be stated that the cuttings aggregated about 
32,000 cubic yards, and the ambankments a cor- 
responding amount. In some cases banks were 
made from side cutting to save the labour of bring- 
ing spoil from a distance, which would have been 
costly, as all the stuff had to be moved by barrows. 
The labourers working at the foot of the hill got 
Sd. an hour, and those at the top 63d., masons 
84d. at the foot, and, as with other skilled men, 2d. 
additional was paid when the men were working 
up the hill. During the greater part of the time 
there were 150 men living up the mountain in 
temporary huts erected by the contractors, one by 
each ‘‘ half-way house,” and they only came down 
on Saturdays, walking up again on Sundays. 


There was an arrangement, too, between the 
contractors and their men, whereby the former 
sent soup to the men every day in the cold 
weather. Any special material, tools, timber for 
building the huts, &c., taken up before the rails 
were laid were carried on iron-shod sleighs drawn 
by three horses. It took three horses half a day 
to drag aload of 7 cwt. to the second half-way 
house, a distance of 3 miles. 

It has been found in practice that the quickest 
and most satisfactory method is to lay the sleepers 
and the rack first, keeping this work a little in ad- 
vance of the rail setting. By this means the 
sleepers are spaced truly before the rails are placed 
in position, when it would be difficult to shift them 
into their true position relative to the rack. As there 
is a play of 4 millimetres (.16 in.) at each rack joint, 
ie., at each sleeper, a stepping gauge, embracing 
four teeth in the two adjacent rack bars, was used 
to set every rack bar perfectly true at the joint, 
after which it was bolted up tight. Unless this 
precaution in the interests of accuracy were taken, 
it was found that the rail joints did not come mid- 
way between two sleepers, which was essential to 
admit the fishplate, for it will be remembered that 
these carry notches in their end to fit over the 
clip-plates in the two adjoining sleepers, and the 
play allowed is only 2 millimetres (.08 in.), thus 
rigidly fixing the position of the rail joint half- 
way between the sleepers. The oval holes in the 
upper ends of the rails for expansion and contrac- 
tion allow some deviation from the exact plan in 
practice ; but theoretically this ought not to be 
taken into account. As a matter of fact it was fre- 
quently found necessary to tap each sleeper, and 
with them the rack, a hairsbreadth one way or the 
other before the fishplates could be got into 
position. 

As the rack absolutely fixes the length of the 
line, and the sleepers must be square, in order 
that the rack-bars may fit truly on to the chairs, 
both outer and inner rail for curves must be of 
a special length, each of the former must be so 
much longer, and each of the latter so much shorter 
than the standard.* 

There were five separate classes of special rails to 
suit the five radii of curvesemployed. The standard 
rail was 9 metres (29 ft. 6.34 in.) less 6 millimetres 
(0.24 in.) for expansion and contraction joint, 
or 8.994 metres. The special rails were of the 
following lengths : 


Radius. Outer Rail. Inner Rail. 
Metres. Metres. Metres. 
4 chains = 80.47 9 041 8.947 
5 , = 10088 9.032 8.956 
10 | = 201.16 9,013 8.975 
132 , = 241.40 9.010 8.978 
20 4 = 40233 9,004 8.984 


The laying of nearly 4} miles of the permanent 
way, notwithstanding the exactitude necessary, 
occupied only 72 working days, from September 2, 
1895, to January 6, 1896, but a number of these 
were not full working days, owing to the weather. 
The average length laid per day was 122 yards, the 
best day’s work was 350 yards, and the best week’s 
work nearly 1500 yards. Fourteen men were 
engaged each day. The first } mile or thereabouts 
was laid some time previous to September 2, the 
further progress of the work being delayed until 
the long viaduct was completed. 

In ballasting it was important to have the hollow 
steel sleepers carefully packed with a beater, the 
broken stone employed being small enough to pass 
througha2-in ring. A space of 12 in. to 15in. was 
left in the centre, under the rack, otherwise, as the 
sleeper settles under the weight of the train, it 
would incline to rock on its centre, bending after 
a time and increasing the amount of engagement 


* It may be interesting to give the formula for this. If 
we call x the radius of the curve, / the distance between 
the centres of joints measured along the centre line, and 
s half the gauge plus half the width of top of rail, d the 
difference of the outside (inside) rail against the length / 


in the centre line, we have d = t 5. As value for 7 we 


> 
have the 9000 millimetres of the standard rail; for s we 
have half the gauge of 800 millimetres plus half the top 
of the rail, whose width is 1{ in., or 47.6 millimetres, or 
say 48 millimetres, that is 400 plus 24 = 424 millimetres. 
Therefore 7 s equals 9000 x 424 = 3,816,000, which has to 
be divided by the radius in millimetres to get d for every 
curve. The shortest radius on the Snowdon line is 4 chains 


aoe 3,816,000 
= .= " a_i. = 47.42 
264 fb 80,466 millimetres, and 80,466 





millimetres = 1.867 in, 7 





between the pinion teeth and the rack teeth. This 
engagement, which should be maintained equal, 
amounts to 30 millimetres (1.18 in.), the pitch line 
occurring 15 millimetres (.59 in.) below the head 
of the teeth of both rack and pinion wheel. The 
sleepers were packed from the lower side, whereby 
they were wedged up-hill to assist in counteracting 
any tendency to ‘‘ creep.” 


(To be continued.) 





THAMES BRIDGES.—No. XXXVI. 
65.—ABINGDON BrInGE. 


THE story of Abingdon Bridge is practically the 
same as that of Culham; it was erected about the 
same time—in the reign of Henry V.—and formed, 
with the causeway connecting the two structures, 
the more commodious highway that brought a large 
part of the traffic between London and the West 
of England, through Abingdon, to the permanent 
damage of Wallingford. Much of Abingdon 
Bridge is comparatively modern work, although 
some of the original pointed arches still exist to 
show the old design, and these are in close accord 
with the original arches of Culham Bridge. The 
connecting causeway is raised 2 ft. or 3 ft. from 
the adjoining levels, and reaches to within 250 ft. 
of Abingdon Bridge, this length being occupied 
with an approach pierced with a series of small 
semicircular arches through which the flood water 
escaped into the river. Atthe end of the approach 
is an abutment of the bridge, 50 it. in length, 
and from its face springs the arch spanning 
the towpath 7 ft. 9in. in width. The adjoining 
pier is 11 ft. 6 in. thick, and this is followed by a 
somewhat flat elliptical arch 20 ft. 6 in. span ; the 
next pier is 10 ft. 9 in. thick, and then come two 
pointed arches 16 ft. 3 in. and 13 ft. 9 in. wide, 
separated by a pier1l ft.6 in. thick. This part of 
the bridge is shown in the illustrations on page 474, 
as well as the pier beyond the smaller pointed arch, 
11 ft. 6 in. thick. This appears to terminate what 
is visible of the original work ; beyond it is a set- 
back of 3 ft. 6 in., and then comes a more modern 
construction, consisting of three arches, struck from 
four centres ; these are 13 ft. 6 in. span with 6-ft. 
piers, but one of the arches has been reduced on 
the upstream side to a width of 6 ft., a change ap- 
parently made when the bridge was widened. The 
bank shown on the further side in the illustration 
is that of an island, across which the arches are 
carried ; the width of the island is 70 ft., and the 
space between it and the further shore is spanned 
by seven arches, completing the bridge. Six of 
these arches are 16 ft. span, and one is 17 ft. 6 in.; 
the piers are 9 ft. 6 in. thick, and are built with a 
cutwater on the upstream side, projecting for a 
distance of 6 ft. The width of the platform was 
originally 17 ft. 6in., but this has, at a compara- 
tively recent period, been increased to 27 ft. 
9in., by adding to the bridge on the upstream 
side. This work of widening has been carried out 
with but little regard to the original form, as, with 
the exception of the elliptical navigation opening, 
all the arches are semicircular. There is only one 
footpath, 4 ft. 6 in. wide, on the platform. 


66.—NvuNEHAM BripcE; Great WESTERN 
RatLway. 


There is but little to say about this bridge, as 
the description we gave on page 286 azte, of the 
Appleford Great Western Railway Bridge, applies 
to it ; the two bridges are situated not far from 
each other, and cross the sharp bend of the river, 
the one below, and the other (Nuneham) above, 
Abingdon. There are seven spans, the centre 
being 46 ft. long, two on each side 40 ft., and two 
shore spans 37 ft. The bridge has practically two 
independent superstructures, one for the up, and 
the other for the down line ; the illustration gives 
a good idea of the character of the piers and the 
method of bracing. The floor was strengthened at 
the same time as Appleford by the introduction of 
additional cross-girders at intervals of 7ft. and 
5 ft. 8 in. near the ends, and further strengthening 
of both bridges is now being undertaken, to adapt 
the bridges to carry the heavy rolling stock and to 
sustain the higher speeds. : 





Zacatecas WaTER Works —A contract for the Zaca- 
tecas Water Works (Mexico) is expected to be let to 
Messrs. S. Pearson and Son, London. Sir Weetman 
Pearson, M.P., the head of the firm, conferred recently 
upon the subject with the Governor of Zacatecas, 



































AprIL 10, 1896. ] 


ENGINEERING. 


481 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From ouR New York CoRRESPONDENT.) 
(Continued from page 402.) 
AMALGAM ON CopPER PLATES. 

‘¢*TuEe Accumulation of Amalgam on Copper 
Plates,” by Mr. R. T. Bayliss, of Marysville, Mon- 
tana, gave the results obtained at_a 50-stamp com- 
bination mill owned by an English company. 
The material consisted of quartz and ores of some- 
what variable form, containing gold and silver in 
native form and in chemical union with the sul- 
phides of lead, also a little lead, arsenic, and 
antimony and zinc. These last four are irregular 
and sparingly distributed, only a trace being visible 
in the analysis. The free gold is in fine division, 
and rarely visible to the naked eye, and carries silver 
as an alloy. The native silver is present occa- 
sionally in the richer ores in wire and leaf form. 
The ore contained 4 oz. of gold and 7 oz. to 12 oz. 
of silver in a ton of 2000 lb. 

‘‘The ore, after being crushed in the stamp 
battery, and passed through a 30-mesh steel wire 
screen, runs over amalgamated copper plates, and 
is then concentrated on Frue vanners, to the dis- 
tributor of which is affixed a small copper plate for 
saving any amalgam escaping from the battery 
plate ; the tailings from the vanners being sub- 
sequently amalgamated in pans. 

The method of amalgamating upon copper plates 
placed inside the mortar is not practised in this 
mill, better results having been obtained by amalga- 
mation on outside or apron plates only ; an ex- 
tended experiment upon the two methods proved 
that a higher percentage of saving was gained by 
amalgamation outside the battery, than by the use 
of inside plates in addition to the apron-plates. 

The apron-plates in use in this mill are 54 in. 
wide and 8 ft. long, made of $-in. rolled copper- 
plate, electro-plated with 1 oz. of silver to the 
square foot. They are set with a fall of 2} in. to 
the foot, are cleaned up once in 24 hours, and 
dressed once every two, three, or four hours, as 
may be deemed necessary by reason of their surface 
condition, which varies according to the mineral 
contents of the ore submitted to them. In dressing, 
a weak solution of cyanide of potassium is used 
when necessary. The copper plates upon the Frue 
vanners are 46 in. wide and 18 in. deep, made of 
1-in. rolled copperplate, electro-plated with 1 oz. 
of silver to the square foot, and are subjected to 
the same treatment as the apron-plates. 

At the daily clean-up, the surface of the apron- 
plates is first washed; then the amalgam which 
has collected during the preceding 24 hours is 
slightly softened and loosened by sprinkling a small 
quantity of mercury over the plate and rubbing the 
surface with a cloth or whisk-brush, after which 
the amalgam is removed with a stiff rubber scraper, 
4in. wide, made out of rubber belting. In this 
process the daily accumulation of amalgam is re- 
moved as completely as possible without the appli- 
cation of a steel scraper, the use of which is not per- 
mitted, except for the removal of blisters, or any 
fixed impurity which may occasionally be found 
upon the plate. . a. 

“One of the copper plates employed in this mill 
was recently removed, after having been in con- 
tinual service for three years and ten months. 
During this period the battery of five stamps which 
it served, crushed 14,942 tons of ore, yielding from 
amalgamation on this plate 6426 oz. of bullion, 
541.5 fine in gold, and 443.9 fine in silver, 
giving a standard assay value of 11.70 dols. per 
ounce, and showing the recovery of 5.03 dols. per 
ton of ore crushed. The amalgam was removed 
from a plate, which was new when put in, by 
striking the back and front of the plate with a light 
hammer, a small block of wood being used to deaden 
and distribute the blow. By this means the plate 
is slightly buckled, causing the amalgam to scale off, 
and leaving upon the original electro-plated surface 
but an insignificant film or layer, which is subse- 
quently removed with a chisel or ecraper. 

‘* Other methods, such as sweating with hot water 
and immersing the plates in chemical solutions, 
have been tried, but have proved unsatisfactory ; 
and the process of buckling the plate, although a 
somewhat drastic and unscientific method, has been 
found to effect the recovery of the highest percentage 
of the accumulated amalgam. After this treatment 
the plate is usually so damaged as to be unfit for 


copper plate is still found to carry a considerable 
quantity of gold and mercury ; and upon being cut 
up and melted into a bar, the value of the gold and 
— contents amounts to more than twice the 
value of a new plate; hence the substitution of 
new plates for old is an expenditure which can be 
viewed without concern. The total weight of the 
amalgam was 160 lb. avoirdupois, showing a total 
value of bullion recovered from the accumulation 
of this plate to be 8340 dols. In one case the value 
of the accumulated amalgam of one plate was in 
excess of 11,000 dols. Two interesting features 
are worthy of record. The percentage of bullion 
in the amalgam was 38 per cent. ; that from the 
daily clean-up was never more than 20 per cent., 
and frequently not more than 10 per cent., which 
may be explained by the fact that the amalgam 
remaining at the surface of the plate is subjected 
to greater compression than that which is cleaned 
off and merely strained. The amalgam scale does 
not appear to suffer any alteration in form or 
size during process of retorting. The other point 
is that the average fineness of bullion from the 
daily clean-up was Au., 541.5; Ag., 443.9; total, 
985.4. But the fineness of the bullion from 
the accumulation on this plate during the same 
period was Au., 431.4; Ag., 562.5; total, 993.9, 
showing an increase in the total fineness, but 
the proportion of silver to gold changing place. 
It has been suggested that the native silver con- 
tained in the ore has a greater tendency to accumu- 
late upon the plates than the free gold, but this 
is rudely disproved by actual experience in this 
particular instance, for test samples of the accumu- 
lated amalgam from the head and tail of this plate 
prove the former to be .020 finer in gold than the 
latter, with a corresponding increase in the silver 
fineness of the amalgam from the lower end of the 
plate.” 


AUSTRALIAN Broken Hitt Consors Mine. 


The next paper being from New South Wales 
may be quite interesting to English readers. It 
was entitled, ‘‘ The Ore Deposits of the Australian 
Broken Hill Consols Mine, Broken Hill, New South 
Wales,” by Mr. George Smith. The proprietary 
line of lode is over 300 ft. thick, but the Consols is 
not more than 18 ft. on an average. ‘‘ It has been 
worked along its course for upward of 1300 ft., and 
at every point yet explored has been found remark- 
ably well defined and persistent. With a strike 
east and west, it cuts obliquely across the bedding 
of gneiss and schist, continuing uninterruptedly 
through various bands of eruptive amphibolite. 
The dip, which is to the south, ranges from 24 deg. 
near the surface to nearly vertical in the lower 
levels ; but the alteration is not regular, as in 
places the lode is almost flat, and this at a vertical 
depth of over 300 ft. These changes of inclination 
have had no effect on the ore deposits, which have 
been governed entirely by ‘ cross-veins’ traversing 
the lode at different angles. It is only at the points 
of intersection of these ‘ cross-veins’ with the lode 
that important bodies of ore have yet been found. 
‘*The ore deposits discovered up to the present 
time have been much scattered, and have consisted 
almost exclusively of silver ores proper, the bulk of 
the metal being present in the form of stromeyerite 
and other permanent silver sulphides, which have 
been ek to possess the same characteristics in 
whatever part of the mine they have been found. 
We may thus regard this as essentially a silver lode, 
presenting the features of a fissure vein.” 

After a description of the geological conditions 
the author continued : 

‘*The ores of the mine exhibit many varieties, 
some of which have not been found elsewhere in 
the district, or, in fact, in Australia ; but with four 
exceptions these rare minerals occur in small quan- 
tity, and it is unnecessary for the purposes of this 
paper to make extended reference to them. The 
following are the most important, and are named 
in the order of their productiveness : 


Containing 
Silver. 

Per Cent. 

1. Stromeyerite about 30 
2. Dyscrasite ... ES a 72 to 94 
3. Antimonial silver chloride 50 ,, 76 
4, Fahlerz a : ; about 20 


Nos. 2 and 3 are the most uncommon and diffi- 
cult of the series to account for under ordinary 
conditions of deposition. Nos. 2 and 4 take the 
lead in depth, and each has been found scattered 
through the gangue in small quantities, ranging in 





further service ; but, notwithstanding that every 
visible portion of amalgam has been removed, the 


These small deposits have been found to assume a 
distinct track, and are evidently the continuation 
of the larger deposits worked in the upper levels. 
The term ‘‘cross-vein” is adopted simply for 
convenience, and in preference to ‘‘indicator,” 
a term which has been extensively used in Bal- 
larat, Victoria, as referring to small bedded veins 
of slate or pyrites, which have been found to 
strike across the auriferous quartz lodes, leading to 
the discovery of important deposits of gold at the 
points of intersection with the lodes. 

A sketch was presented showing that this de- 
posit was made up of several layers of ore each 
distinct and totally different from the preceding 
one, and indicating a great diversity and complete 
change in the successive solutions. 

The author stated that in another part of the 
mine, 500 ft. to the east, a separate shoot is being 
worked, which has yielded the same class of silver 
compounds, deposited under similar conditions. 
This shoot is crossed almost at right angles by a 
veritable cross-vein of pyrites; and though this 
vein presents certain slight dissimilarities to those 
above referred to, its effect upon the silver solutions 
appears to have been exactly the same, the ore 
occurring at the point of its junction with the lode. 
The dyscrasite has been found in quantities rang- 
ing from the smallest of films and crystals, to 
huge blocks weighing over a ton; one piece, on 
being broken as small as possible for convenience 
in handling, weighed 16 cwt., and yielded fine 
silver equal to 80 per cent., the smelted value of 
which was over 4300/. (1891). Another piece mea- 
sured in situ 6 ft. by 4 ft. at its largest part, and 
averaged about 4 in. in thickness. The weight of 
this was about 23 cwt., but its silver value was 
rather lower. Altogether, over 6 tons of this 
mineral was taken from one deposit, yielding over 
142,000 oz. of fine silver, together with other ores, 
principally stromeyerite, yielding an additional 
335,000 oz. Practically the whole of the dyscrasite 
has been found crystallised, some of it, especially 
that occurring in calcite, being of great beauty. The 
most common varieties contained definite propor- 
tions of antimony and silver, as will be seen by the 
following analyses made of typical crystallised 
specimens : 

Silver. Antimony. 
Per ‘rag Per Cent. 


No. 1 = 72.9 27.1 agreeing with the formula Ag, Sb. 
No. 2 = 78.3 21.7 ” ” Ag, Sb. 
No. 8 = 84.4 15.6 ” ” Age Sb. 
No. 4 = 91.5 85 ” ” Agi Sb. 
No. 5 = 941 59 ” 9 Agis Sb. 


The author considered the antimonial silver 
chloride to be the result of alteration of dyscrasite, 
and gave the following analyses : 


Analyses of Antimonial Silver Chloride. 








No.1. No.2. 

Per Cent. Per Cent. 
Moisture at 100 deg. Cent. «. G86 0.13 
Combined water ... 1 ac: 4.37 
Silver aed ake os .. 47.46 45.87 
Antimony ... eee side «- 168% 290.79 
Copper axe ss eee 48 
Lead ... 62 31 
Arsenic trace trace 
Gold a 
Lime ids ne me rame 4.25 
Magnesia .. “ea Pe on eee .20 
Ferric oxide as po oe 45 
Chlorine... il saa . 13.69 12.97 
Insoluble (gangue)... A ws. 2a .90 
Oxygen (by difference) ... -- 8.58 10.05 

100.00 100.00 


There were some interesting papers and ex- 
tremely valuable discussions on ‘‘ Cast Iron,” and 
a few selections will be made from these. 


THE Mosiuity or Morecutes or Cast Tron, 


‘The Mobility of Molecules of Cast Iron” was 
the work of Mr. Alex. E. Outerbridge, Jun., chemist 
to Messrs. William Sellers and Co. He refuted 
the statement that cast iron becomes brittle under 
repeated shocks, and asserted the contrary, which 
he declared had been established by a thousand 
tests, made with material ranging from the softest 
foundry iron to the strongest car-wheel metal ; 
these experiments proved that, within limits, cast 
iron is materially strengthened by repeated shocks. 
In 1894 a large number of test-bars, 1 in. square 
and 15 in. long, were thrown into a tumbling 
barrel and knocked about for several hours to clean 
the sand from them, and their increased strength 
attracted the author’s attention. He then prepared 
12 bars, and placed six in the “‘ barrel,” where they 





size from grains to lumps weighing nearly 56 lb. 





received 4 hours tumbling, and they showed a 














482 





ENGINEERING. 


[APRIL 10, 1896. 





gain of strength of 10 to 15 per cent. over the six 
not so treated. 

Tests were then made by subjecting six bars to 
3000 taps on one end with a hand hammer, and the 
result showed a gain in strength about equal to 
that exhibited by those put in the tumbling barrel. 
He also ascertained that in 1-in. test-bars the 
weakening by cooling strains in some cases 
amounted to 10 per cent., and that in }-in. bars 
showing a comparatively uniform fracture, the 
same law holds true. The author also found 
greater relative difference in hard mixtures than 
in soft mixtures, and in 1-in, bars than in $-in. 
bars, and somewhat greater in 2-in. than in 1-in. 
bars. He stated that he considered the impact test- 
ing machine a means of molecularly annealing test- 
bars ; that he had fully corroborated his state- 
ments by the impact tests extending over 15 years, 
and believed that they contained the germ of a 
new scientific discovery. The author said, in 
conclusion, that it should, perhaps, be stated, to 
avoid the possibility of misunderstanding, that 
molecular annealing of cold cast iron by successive 
slight shocks differs from annealing by heat, in 
that it has no power to change the condition of 
carbon in the casting, or to alter the chemical 
constitution in any way; all that is claimed is 
that every iron casting when first made is under 
a condition of strain, due to difference in the rate 
of cooling of the metal near the surface and that 
nearer the centre, and also to difference of section; 
that it is possible, and practicable, to relieve these 
strains by repeatedly tapping the casting, thus 
permitting the individual metallic particles to re- 
arrange themselves, and assume a new condition of 
molecular equilibrium. The large number of tests 
made, and the remarkable uniformity of results 
obtained, enabled the author to make these state- 
ments with full confidence that their repetition, 
even under less favourable conditions for accu- 
rate observation, will serve to convince others of 
their correctness, and perhaps to establish a new 
law of physics of cast iron. 2 

The author deduced from his experiments 
the following conclusions, which he claimed may 
be regarded as of universal application. 

‘*1, Castings, such as hammer frames, housings 
for rolls, cast-iron mortars or guns, which are to 
be subjected to severe blows or strains in actual 
use, should never be suddenly tested to anything 
approaching the severity of intended servic». 

‘*Quantitative tests made upon the impact 
machine prove that the molecules of cast iron re- 
arrange themselves under reasonably few shocks, 
so that it is perfectly practicable to molecularly 
anneal such castings when cold. Pulleys, and 
indeed all castings, are subjected in every-day service 
to this process of molecular annealing, and old cast- 
ings are, therefore, more reliable than new ones, 
unless misused. 

‘*Tt is not impossible that the same law applies 
to steel castings, and, perhaps, to all metal castings, 
and in testing new guns each preliminary small 
charge of explosive material, subjecting the 
castings to comparatively moderate shocks, en- 
ables the gun to relieve itself of internal strains 
and eventually to withstand with safety shocks 
which would have destroyed it without this pre- 
cautionary measure. This, however, is mere theory, 
and must not carry the weight of the arguments 
regarding cast iron, which are clinched by a thousand 
actual tests. 

‘2. Strong iron castings and castings of irre- 
gular section have greater initial strains than soft 
iron castings, or castings of comparatively uniform 
section, and it is, therefore, more important to 
subject such castings to gradually increasing shocks, 
until the strains are relieved by the movement and 
rearrangement of the molecules.” 

The largest apparent gain in transverse strength, 
as indicated in the series of Tavles prepared by the 
author, and presented with his paper, of companion 
bars of l-in. section, is 525 lo., or very nearly 
19 per cent. 

(Zo be continued.) 





NOTES. 
Russian Iron. 

Tue iron industry in Southern Russia is rapidly 
developing, thanks, to a great extent, to the invest- 
ment of Belgian capital. At the initiative of 
Belgian capitalists one iron works is built after the 
other, but although the bulk of the requisite money 
appears to hail from Belgium, home capital is also 





being invested in the same undertakings on no 
small scale. Not only are new works erected, but 
old ones are bought and extended ; as an example 
may be mentioned the engineering works of Eson 
and Co., close to Iekaterinoslaw, which has been 
transformed into a branch of the new firm “‘ Aciére 
du Midi de la Russie,” where the firat cast steel 
manufactory in the South of Russia will be installed. 
Another new manufactory is the one of the Société 
Metallurgique d’Estampage, close to the Nishne- 
Duleprowsk railway station, on the Iekaterinen 
line, which, as the name indicates, will go in for 
stamped articles, bolts, screws, &c. The Parisian 
firm of ‘‘ Barican” is building a machine factory 
at Nickolajew, and numerous other projects of a 
similar nature are in a more or less advanced stage. 
This universal impetus to new industrial under- 
takings is not confined to the iron industry alone. 
The Drewitzky coal mines have also been sold to a 
Belgian syndicate, and two other Belgian com- 
panies have been formed for the purpose of 
erecting glass manufactories in Southern Russia. 


THe Mancuester Suip CANAL FINANCES. 


The Manchester Corporation, having borrowed 
several millions to assist the completion of the Ship 
Canal, and the profits from the new waterway 
having proved non-existent, or at all events inade- 
quate to meet the interest on this loan, the cor- 
poration has been compelled to levy a rate to 
meet the interest charges. For the current year 
this rate is to be 1s. 2d. in the pound, realising 
160,000. The sum is large, and the prospect 
of remission remote, yet the burden is being 
heroically taken, if the attitude of the people is to be 
gauged by the tone of their representatives on the 
City Council. Mr. J. W. Southern, the chairman 
of the Ship Canal Committee, although encourag- 
ing this philosophic view, was not optimistic. He 
pointed out that the revenue in the first year 
(1894) had been 97,9001.; in the second year, 
137,4731., and in the current year it was likely to be 
180,000/., according to the present outlook, but a 
special report by Mr.G. H. Hill, the corporation 
engineer, showed that all this would be required 
for working expenses, dredging, and maintenance, 
so that there would only be the profits of the Bridge- 
water undertaking and the sale of land, &c., to 
credit. In 1896 these could not be over 50,000I., 
while from the same source 1897 promised 90,000/. 
The capital account, too, is attenuated, and more will 
soon be needed ; but enough for the day is the evil 
thereof, and therefore Mr. Southern deferred that 
consideration. Again, there was the consideration 
as to whether Parliament would permit the post- 
ponement of the sinking fund, which he thought 
would be fair to the existing generation, because as 
soon as the earnings covered working expenses and 
interests on loans, the city would be receiving a 
profit of 65,0001. per annum, being the difference 
between borrowing at 3l. 1s. 6d. and lending at 
4l. 103. per cent., so that posterity might profit, 
and he thought part of the burden should be de- 
ferred. Where there is reason for hope is in the 


awakening which will come to the citizens along | - 


with the taxpaper. Through their purse they will 
realise that there is need for every one’s personal 
help towards the prosperity of the canal. As was said, 
it is surprising that after so much pluck in carrying 
out the scheme, citizens rome expect success 
while sending their goods by rail to other ports. 
Mr. Southern urged that the canal had so reduced 
rates that there was compensation for the 1s. 2d. 
tax. On inward cargoes to Manchester this sav- 
ing is computed at 290,000/. a year; outwards to 
Bombay the reduction is 233s. 6d. to 2ls. per 
ton (40 cubic feet); to the East Mediterranean 
ports 30s. to 203. per ton; homewards from the 
Egyptian ports 50 per cent. ; and to the North Sea 
ports from 10 to 20 per cent., and so with other parts. 
But Mersey shipping aE are making similar 
or greater rebatements. r. Southern is right in 
urging that the canal must bemaintained unimpaired, 
so that no shipowner having capital invested in 
Manchester lines will be endangered, or that ‘‘exist- 
ing competing lines working at a loss to prevent 
traffic coming by the canal will be encouraged to 
hope that perseverance in such suicidal policy will 
by-and-by ruin the canal, and restore to them the 
golden opportunity of raising their rates to the old 
standard without fear of competition.” This is the 
old story of the survival of the fittest, but it should 
be a fair fight. It is not so if the railway com- 

nies charge 43s. 6d. per ton from Liverpool to 


time has evidently come for fighting, and since 
‘* the weight of a burden depends upon the strength 
of the back which bears it,’ Manchester is deter- 
mined to show a strong back against all enemies. 





H.M.S. ‘‘ RANGER.” 

Tue Ranger is the third and last of three torpedo- 
boat destroyers which Messrs. R. and W. Hawthorn, 
Leslie, and Co., of Newcastle-on-Tyne, have built for 
the Admiralty. On the Ist inst. she made her official 
full-speed trial off the mouth of the Thames, the par- 
ticulars of which are of interest. The vessel, like her 
sisters the Sunfish and the Opossum, is 200 ft. long and 
19 ft. wide. The draught on trial was 5 ft. forward 
and 8 ft. 14in. aft, at which the displacement was 
278 tons. These figures refer to the commencement of 
the trial. Naturally as coal was burnt the displace- 
ment and draught decreased. The trial was for the 
usual three hours, six runs ae made on the Maplin 
measured mile, the mean speed for the whole distance 
being 27.172 knots. The Ranger has three-stage 
compound engines, having cylinders 184 in., 28in., and 
42 in. in diameter, the stroke being 18 in, The cooling 
surface in the condensers is 3000 square feet. The 
boilers are of the Yarrow type, and are eight in 
number. Each has a grate area of 21 square 
feet, and a heating surface of 1063 square feet, 
On the trial the average steam pressure in the boilers 
was 194 lb. to the square inch, the air pressure in the 
stokeholds 3.07 in., and the vacuum 24.2in. The 
revolutions averaged 348.25 per minute. The aggre- 
gate horse-power for both sets of engines was 4055 
indicated. During the six runs on the mile the speed 
was 27.093 knots, which, it will be seen, was less than 
that for the whole distance. This is a circumstance 
that has before occurred on the trials of destroyers 
having water-tube boilers, but which we do not re- 
member ever to have observed in the case of flame- 
tube boilers, It may doubtless be taken as a testimony 
to the superior endurance of the former class of steam 
generator, or perhaps one should say to the greater 
ease with which the best designs of water-tube boilers 
are fired, and, therefore, to the superior endurance of 
the stokers. As is well known, the ‘‘ human factor ” 
is almost as of great importance as the ‘ machine 
factor” in the trials of these small quick-running 
craft. Both the other destroyers constructed by 
Messrs. Hawthorn, Leslie, and Co. have made better 
speed on trial than the Ranger, although the latter 
was a trifle ahead of the Opossum for the three hours’ 
total, but to do this she had to be driven. This is 
attributed to the latter having become somewhat foul, 
or rather a little short of absolutely clean, through 
being a considerable time in the water. The following 
short Table puts briefly the performances of the three 
vessels on their trials. It will be understood that 
they are identical in design, both of hull and ma- 
chinery. 


) ! 








Revolutions per Mean 
| Speed, Knote. Minute. | Indicated 
| | Horae- 
ail = i | + . Power for 
Six | Three Six | Three | Three 
| Runs. | Hours. | Runs. | Hours, _ Hours. 
Sunfish ..! 28,076 | 27.58 360.4 | 851.8 4174 
Opossum | 28.243 | 27.138 359.6 | 342.9 3895 
Ranger ..! 27.093 | 27.172 $19.5 848.2 4055 


Although these boats are not so fast as some others 
of the class, they are reported to have run in a very 
satisfactory manner on their trials, and it is anticipated 
that they will give good results in actual service. 
They are free from excessive vibration, and the boilers 
are stated to have given entire satisfaction. On the 
Ranger’s trials Messrs. Harding and Welch represented 
the Admiralty, and the trials were conducted, on 
behalf of the contractors, by Mr. D. C. Beadon. 





Society or Arts.—The papers arranged for the meet- 
ings after Easter are: April 15, ‘‘ Early English Organ 
Writers,” by Mr. Burnham Horner; April 22, ‘The 
Perfected Photochromoscope and its Colour Photo- 

phs,” by Mr. F. E. Ives; April 29, “‘ Fruit _——~ or 
ivaporation,” by Mr. E, W. Badger. Papers at subse- 
quent meetings will be read by Captain Abney, on 
** Orthochromatic Photography ;” by Mr. Hudson Maxim, 
on “High Explosives and Smokeless Powders ;” and by 
Mr. E. Vv. Moir, on ‘Tunnelling by Compressed Air.” 
The next course of Cantor Lectures will be delivered by 
Professor Henry A. Miers, M.A., on Monday evenings, 
April 13 and 20, the subject being ‘* Precious Stones.” The 
lecturer will deal with: 1. The properties which make 
precious stones esteemed among minerals. 2. The = 
rties by which precious stones are recognised. 3. he 
istinction of stones which may be confused, as garnet 
and ruby, jacynth and cinnamon stone, zircon and lux 
sapphire, garnet and olivine, tourmaline and diopside, &e. 
The lecture will close with some remarks on artificial 
stones. Mr. James Swinburne will deliver a course of 
Cantor Lectures on ‘‘ Applied Electro-Chemistry,” on 





anchester against 38s, per ton to Newcastle. The 





Monday evenings, April 27, May 4, 11, and 18, 
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GARWOOD’S LINE-THROWING GUN. 
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Fie. 2. 


Aone the inventions submitted to the committee 
appointed to adjudicate in connection with the prize 
offered by the Ji/ustrated Daily Graphic for the best 
apparatus for throwing a line from a stranded ship to 
the shore, was the line-throwing gun of Mr. Alfred 
E. Garwood, of Newport, Mon., which we illustrate 
on this page. The committee, consisting of Rear- 
Admiral G. H. Seymour, CaptainG. Vyvyan, and 
Captain H. Wyatt, made special reference to this gun in 
the paragraph allotted to honourable mention, as fol- 
lows: ‘* Among guns we must also refer to that of Mr. 
Garwood, of Newport, Mon , whose ingenious model 
on a small scale we have seen carry a projectile and 
line with great accuracy of aim and surprising length 
of range.” These remarks referred to a model, but 
since they were made the 2-in. gun shown in Fig. 1 
has been constructed ; it carries a shell weighing, with 
three grapnel irons, 35 lb. (see Fig. 2), or an ordinary 
boat grapnel hung from the projectile, and a rope of 
three-strand manilla, ? in. in circumference, weighing 
20 lb. Trials made in a field, near the Pontymister 
Steel Works Foundry, where the gun was constructed, 
gave the following results : 


Round. Powder. Range. 
oz, yards 
1 90 
2 4 130 
8 6 175 
la 3 89 
2a 4 135 
3a 6 196 
4 8 250 


The construction of the gun is shown in Fig. 1, which 
illustrates a design fitted to be bolted to a ship’s deck 
or bridge. In this design the grapnel is hungfrom the 
projectile, and is not attached to its nose, as in Fig. 2. 
The projectile, it will be noted, fits around and slips 
over the outside of the gun, which is of steel, with a 
bore of 2 in., mounted in a revolving socket table, 
which can be swivelled to point in any direction. The 
breech or butt of the gun has a certain amount of end 
play in the socket, and recoils on the strong coiled 
spring shown, the recoil being controlled by two studs 
passing through slots in the wall of the socket. The 
charge of powder is introduced into the barrel of the 
gun in the usual manner ; a tight-fitting disc or wad 
is then inserted to keep the charge home, leaving about 
8 in. of air space inthe bore. The projectile, with the 
grapnel and rope attached, is well greased on the 
inside and slipped on to the gun, thus completely seal- 








ing up the air in the gun between the muzzle and the 
charge. The firing is effected by the ordinary tube 
fuse and lanyard. ; 

The carriage represented in Fig. 2, with one of the 
guns mounted ready for service, is one of the ordinary 
distress signal gun carriages in use in the Swedish 
mercantile marine, and thus answers both purposes. 
The rope shown in front of the gun (Fig. 2) is the one 
that was used in carrying out the experiments, and 
would be coiled in a box for the purpose precisely 
similar to the rope boxes now supplied to the coast- 
guard rocket apparatus. The motion of the projectile 
with the rope attached can be followed by the eye, 
and hence it is quite easy to avoid being hit by it, 
if it should be thrown from ship to shore or ship 
to ship. The rope is attached to the underside of 
the projectile, and is well out of the line of fire, and 
therefore cannot be burned. 








INDUSTRIAL NOTES. 

Tue general outlook in the industrial world at the 
close of the first three months of the year is most en- 
couraging and hopeful. The number of the unemployed 
has been gradually diminishing, and especially since 
the strike and lock-out at Belfast and on the Clyde was 
closed. The proportion out of work at the present 
time is less than for years past; and there are indi- 
cations of a still further decline now that the Easter 
holidays are over. There is another and a sure sign, 
in one respect, that trade is increasing in volume, and 
that the prospects are favourable, namely, in the ease 
with which advances in the rates of wages are obtained. 
Whenever this is the case it shows not only that work 
is for the moment busy, but that a continuance of 
activity is expected. The expectations of further ac- 
tivity are further shown by the large increase of out- 
put in many branches of the iron and steel trades. 
More furnaces are in blast, a large number of new 
mills have been started, and as a rule they are all 
working full time, some overtime. There are still 
complaints of a small margin in many cases ; but the 
keenness of competition arises not from the smaller 
demand, but from the larger output. There is one 
hopeful sign in this progressive development. In 
most cases since the Clyde affair, disputes have been 
amicably settled. No great dispute is at present 
looming in the near distance. Conciliation is not 
only preached, but practised. In no period of our 
industrial history has the tide of improvement been 


less hampered by labour obstacles and disputes. This 
is not due to one side only; all parties seem to be 
desirous of averting industrial conflicts. It is but 
natural that changes in wages should occur. They 


‘always do in a rising market, as they do also in a 





falling market. But they take place with less actual 
friction in the process, 





The engineering branches of industry in the Lauca- 
shire districts continue in the path of improvement. 
New work has been coming forward freely, and work 
re-started after the Easter holidays with fresh vigour, 
most of the firms not only being well supplied with 
orders, but many of them being under pressure to com- 
plete some of the work in hand. Stationary engine 
builders, machine tool makers, and machinists gene- 
rally have sufficient work on hand to keep them fully 
going for some time to come ; locomotive builders and 
boilermakers also are fully engaged for the most part, 
and the general branches of engineering are active in 
nearly all districts. The outlook is more favourable 
than it has been for a long time, and there appears to 
be no slackening off in the weight of work coming for- 
ward. Inthe iron and steel branches things remain 
about the same, with no change in prices. There is a 
general absence of labour troubles in all districts. 





In the Wolverhampton district there was some 
quietude just before the holidays, and up to their 
close, orders being booked only to a moderate extent. 
The market quotations remain unaltered, but it is 
reported that orders for finished iron can be placed on 
easier terms than they were a month ago. Some of 
this is due to cheaper fuel, which lessens the cost of 
production, and will affect both pig and finished iron. 
‘fhe orders from abroad and from our colonies are much 
larger than they were a year ago. Inquiries run 
mainly on common bars, boiler-plates, sheets, hoops, 
rods, tube, and bicycle iron. Steelmakers are well 
booked for some time to come. 





In the Birmingham district the larger firms are for 
the most part fully engaged on old orders, but some 
weakness has been experienced in the steel trade. 
This, however, seems to be due to the large increase 
in production, for the 22 sheet mills recently started 
have increased the output by 1000 tons per week. But 
prices generally are firm. The engineering branches 
are steadily employed, and there is tolerable activity 
in most of the !ocal industries. In the labour world 
all is peaceful and quiet. No serious dispute is 
threatening in any branch at the present time. 





The report of the Iron and Steel Workers of Great 
Britain for April gives information to its members re- 
specting the Japanese Iron Foundry Bill, by which a 
considerable sum is appropriated for the next four 
years to the projected steel works in Japan. The 
works are to be constructed to turn out 60,000 tons of 
steel per annum. 

It also reports that large orders have been placed at 
the chief Midland steel works, particularly for con- 
structive work, railway work, sheets, and plates. 
It further states that many firms are £0 busy that 
they are sub-letting some of the contracts to other 
people, as their works are unequal to the execution of 
the orders. The machinery is being pressed to the 
utmost in most cases to compete with the demand. 


The accountant of the North of England Board of 
Conciliation and Arbitration has reported upon the 
net selling price of iron. For rails, plates, bars, and 
angles the prices work out at 4/. 16s. 7.89d. per 
ton net, but the wages remain the same as before for 
the present month, and for May. The price of 
material has not varied so much as was expected. 

The accountants of the Midland Wages Board have 
also issued their report, the selling price in this case 
being 5/. 16s, 8d. per ton, the wages of the workers 
being also the same as previously. The wages of the 
puddlers are 7s. 3d. per ton, the millmen’s wages being 
in proportion, 








The tinplate trade is still under acloud. The em- 
ployés of Messrs, Thomas and Co., at Lydney and 
Lydbrook, have assented to a further reduction of 5 per 
cent, in wages rather than the works should be stopped. 
This makes 15 per cent. reduction in two months, At 
first a portion of the tin-house men refused to assent, 
and it was feared that the hitch would lead to a stop- 
page, and a stoppage did take place for awhile. But 
the men held a meeting and discussed the whole case, 
with the result that the strikers agreed to the reduc- 
tion, and work was thereupon resumed. While other 
workmen are obtaining advances, or well holding their 
own, the tinplate workers have = one of two alter- 
natives—either to consent to a substantial reduction 
in wages, or be idle, with all the works at a standstill. 
They prefer, as a rule, the former to the latter. 





The April report of the Associated Ironmoulders 
indicates that this branch of trade is still improving in 
most of the centres covered by the association, The 
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‘working membership” has gone up from 4630 last 
month to 4828 in the current month, a decrease in 
the number unemployed of close upon 200. This is a 
real and manifest improvement for a comparatively 
small union of 6565 members, all told. The total 
number idle on benefit was only 321, but there were 
298 members who had lost some time, though not 
sufficient to entitle them to benefit. There were also 
297 on superannuation, a rather large proportion. 
Then 229 members were probably in work in England 
or Wales, and 192 employed abroad, while 109 remain 
unclassed. This record is better than it has been for 
a considerable time past. The financial part of the 
report is similarly encouraging, for while the income 
amounted to 1712/. 3s. 2d., the expenditure was 
1206/. 13s. 10d., showing a surplus on the month of 
505/. 9s. 4d. The report states that the wages ques- 
tion in the west of Scotland has been amicably 
arranged with the employers. Early in March the 
several branches in Glasgow, Paisley, Coatbridge, 
Dumbarton, and Greenock applied for an advance of 
3d. per hour on time rates, and 24 per cent. on piece 
rates, to commence the last week in March. The em- 
ployers suggested a conference, which was agreed to. 
After discussing the whole matter, the delegates re- 
ported to the respective associations, and a few days 
after the conference the employers conceded the ad- 
vance asked for. The association is now endeavouring 
to level up the wages in other districts, as the report 
states it is not fair for the employers in the west of 
Scotland to give an advance while other employers in 
adjacent districts pay the old rates, and thus increase 
the difficulties of competition to the ‘‘ better class of 
employers.” The underpaid districts are, therefore, 
moving with the view of equalising the rates of wages 
aid in all the districts. The rates now are 8d. per 
our for ironmoulders in the west of Scotland. The 
branches are cautioned not to take any extreme step, 
but to try and obtain what they seek by conference 
and negotiation. Then the executive will consider 
what had best be done if the members fail to obtain 
their demands. It is not expected, however, that 
there will be any serious dispute over the matter. 





The question of wages on the north-east coast has, 


been amicably arranged. After the recent conferences 
between the representatives of the Engineers, Boiler- 
makers, &c., and the members of the Employers’ Asso- 
ciation, the matter has been further considered by the 
several sections of the men, with the result that the 
men have accepted the amended offer of the oo 
for ls. advance now, and a further advance of Is. in 
September, with the proviso that no further change 
shall take place for 12 months. The society men alone 
affected by the advance number some 12,000 men on 
the Tyne, the Tees, the Wear, and at Hartlepool ; but 
about an equal number of other men will participate 
in the advantages of the advance, or a total of 24,000 
workmen, 





The Boot and Shoe Operatives report that there was 
a heavy crop of disputes during the past month, in 
spite of the agreement and list as settled by concilia- 
tion. But, on the other hand, most of the disputes 
were settled by the intervention of the officials of the 
union, a thing which probably would not have been 
possible except for the agreement. The most serious 
dispute unsettled is with the Glasgow Co-operative 
Society. The men in the first instance struck work, 
and then went in by agreement. It appears that the 
agreement was afterwards repudiated. It has now 
developed into a large question of minimum wages. 
An offer has been made to refer the question to inde- 
pendent arbitration. 





The dispute between the joiners and cabinetmakers 
at Newcastle-on-Tyne has been decided in favour of 
the joiners. The whole question was submitted to 
Mr. James O'Neill, of Sunderland, whose award is 
that the cabinetmakers shall pay a fine of 50/. and 
all expenses of the arbitration. Within a month 
prec, Ne the rules in existence shall cease, and the 
wages shall be the same in all cases, as laid down in 
the regulations of the United Trade Committee. The 
arbitrator states that the action of the cabinetmakers 
was a. opposed to the principles of trade 
unionism, The submission of all such questions to 
arbitration will prevent losses t> employers and em- 
ployed, and benefit all concerned. 





The thirty-sixth annual report of the London Trades 
Council is something more than a review of the past 

ear. In severing his connection with the Council, 

r. George Shipton, who has held the post of secre- 
tary for 25 years, naturally reverts to its past history, 
and to the movements with which the Council has 
been identified. The Council was formed in the autumn 
of 1859, and Mr. George Howell became its secretary 
until illness necessitated his relinquishment of the post 
at the close of 1862. Then Mr. George Odger became the 
secretary. At last he was compelled to resign. Up to 
1871 the Council had to be content with a very small 








amount of financial support, and it had really no paid 
official. The first secretary got nothing; Mr. Odger 
had only 6/. per annum. But under Mr. Shipton the 
salary of the secretary has risen from 30/. a year to 130/. 
The income for the year just closed has been 463/. 8s. 9d., 
the expenditure 460/, 17s. 5d.; leaving a balance in 
hand of 27/. 3s. 9d., including the balance from the 
year previous. There are now 191 affiliated societies 
and branches, representing 58,789 members. The 
larger unions only pay their proportion for the London 
members, as, for example, the Amalgamated Society 
of Engineers only pay for the London branches. The 
rules have been somewhat relaxed in recent years, 80 
as to admit bodies of workmen whose societies would 
scarcely come within the hard and fast lines laid down 
36 years ago. The report states that the idea of holding 
a separate congress has been abandoned. Circulars were 
sent to 160 trades councils six months ago, but only 
40 have replied to the invitation. It was pointed out 
in ‘‘Industrial Notes” at the time that there were 
insurmountable difficulties in the way of such a con- 
gress, as the unions would probably withdraw sub- 
scriptions if trades councils attempted to set them- 
selves up as independent authorities. Of the 40 
replies only 19 were favourable and 21 unfavourable, 
while 110 councils did not reply to the circular. 


The London Building Trades Committee have drawn 
up a new code of working rules, which have been sub- 
mitted to and approved by the London branches of the 
several sections, and have now been sent to the Cen- 
tral Association of Master Builders. There are but 
few changes in the working rules as compared with 
those agreed to in July, 1892. ‘“Rule3, however, states 
that the rate of wages for all skilled mechanics and 
labourers shall be advanced one halfpenny per hour. 
Whether there will be any contention over this advance 
will depend upon the state of trade; if the building 
trades continue busy, probably there will be little diffi- 
culty. If there should be any falling off in trade, there 
may be some resistance. The men propose one change 
which is an innovation not favourable to themselves. 
Rule 5 proposes that there shall be an hour’s notice or 
an hour’s pay on either side, on terminating the agree- 
ment, that is, on being discharged or leaving work. 
Hitherto the employers have had to give an hour’s 
notice or pay, but not the men. The object of the 
new rule is not apparent. Rule 6 increases the pay- 
ment to men on country jobs to ls. per day as ex- 
penses. Rule 11 proposes to substitute a three months’ 
notice in lieu of six for terminating the code of rules. 
The schedule of working hours remains unchanged. 





The May Day Celebration Committee have nearly 
completed their arrangements for the demonstration 
in Hyde Park on May 1 at 3.30, which day isa Friday. 
This is, perhaps, about the worst day in the whole 
week for such a gathering, but it is to be tried. The 
different contingents will muster on the Thames Em- 
bankment at 2 o'clock, and march thence in procession 
to Hyde Park. There are to be three platforms, which 
will be occupied by varying sections. The trades will 
not, as a rule, be represented in that demonstration. 
Their demonstration will be on Sunday, May 3. 


The fifth annual meeting of shop assistants held in 
Liverpool this week has been obliged to confess a falling 
off in membership and in branches, There does not 
seem to be cohesion enough in the shop assistants to 
make a strong union. The early closing movement is 
more or less’ philanthropical, and is doing excellent 
work. If all would close, there would be no loss; but 
ifa few close they run the risk of benefiting the others 
who will not close. There is a Bill before Parliament 
this session to render early closing dependent on the 
will of the majority of shopkeepers in a district. 





The Canadian Government have resolved to adopt 
the eight-hours system in connection with all trades, 
including the printing establishments in the Dominion. 
The Labour Congress asked also that an eight-hours 
law should be established. The Premier replied that 
the system would be first tried in all Government 
establishments, without any reductions in wages, and 
if the experiment succeeded a general law would be 
introduced 


The ballot of the Scotch miners as to a short week 
has ended in a fiasco. Very few men voted. The pro- 
posal was to work only four days a week. The men 
are disorganised and disheartened, and the leaders 
seem to fall back upon desperate remedies, which the 
men disregard, 





~— to the depression in trade, and the refusal of 
the workpeople to accept a further reduction in wages, 
the Cwmfelin Tinplate Works have been closed for an 
indefinite period. Between 1500 and 2000 men 
are thus thrown idle, with very little prospect at 
present of re-employment. The Gloucester men 
averted this by a concession. 


NOTES ON STEAM SUPERHEATING.* 
By Mr. Witx1aM H. Patcue t, of London. 
(Concluded from page 394.) 

Tuis type of superheater was adopted by the author in 
1893 at the Maiden-lane station of the Charing Cross and 
Strand Electricity Supply Corporation, but had to ba 
considerably modified to suit the Babcock and Wilcox 
water-tube boiler, as it was found — put only one 
set of superheating tubes in the limited space between 
the top of the water tubes and the underside of the drum, 
and only one set of radiating pipes in the drum; so that 
the arrangement represents only one-half of the complete 
apparatus as applied to a Lancashire or double-fiued 
boiler. The arrangement is shown in Figs. 17 to 20. The 
saturated steam is taken from the anti-priming pipe to 
the upper box of the superheater, whence it passes down 
through the superheating tubes to the lower box, thence 
up into the radiating pipes in the drum, and through 
these to the steam stop valve. The principal dimensions 
of the Babcock and Wilcox boiler are: 9 x 9 = 81 tubes, 
18 ft. long and 4in. in diameter; total heating surface, 
about 1827 square feeb; drum, 234 ft. long and 4 ft. 
in diameter ; width of firegrate, 5 ft. 6 in.; total grate 
surface, 34.4 square feet. The principal dimensions of 
the superheater are: 75 superheating tubes of 1 in. 
diameter, heating surface 355 square feet; 12 radiating 
pipes of 2 in. diameter, heating surface 174 square 
feet ; area through superheating tubes, 58.9 square inches, 
through radiating pipes, 37.7 square inches ; and through 
steam stop valve, 28.27 square inches. 

Complete tests of one boiler were made by Professor 
Kennedy, before and after the superheating Ss 
was fixed, and the principal results are given in Table VI. 
The dynamos are Edison-Hopkinson continuous-current 
shunt-wound, driven by Willans engines. 


TaBLe VI.—Boiler Tests Without and With McPhail and 
Simpson’s Superheater. 


Without. With. 
1. Date of trial - 1893 June 20 Oct. 17 
2. Duration of trial .. hours 
and minutes 8.15 8.31 
8. Indicated horse-power of 
engines working at full 
“y ilaata ios -- 185 1H.P. 135 + 80 L.H.P. 
4, Full output of dynamos, | 750a x 105v 
amperes X volts .. at: f 70a x 1050 450a x 1050 
5. Coal burnt, total 3229 Ib. 4528 Ib. 
6. a per hour oo 389 ,, 632 ,, 
7. Water pumped into boiler, 
total 28,000 ,, 43 655 ,, 
8. Water pumped into boiler, 
per hour 8457 ,, 5125 ,, 
9. Mean electrical _horse- 
power a a -. 82.15 E.H.P. 129 2E.H.P. 
10. Total kilowatt hours (units) 686.4 824.2 
11. Mean kilowatts .. = 61.3 97.0 
12. Boiler pressure above atmo- 
sphere, per square inch .. 181.3 Ib. 140.3 Ib. 
13. Mean temperature of steam 
on leaving boiler .. .. 355deg. Fahr. 377.1 deg. Fahr. 
14. Mean temperature of satu- 
ration at boiler pressure.. 355 - 361.0 me 
15. Mean temperature of steam 
in engine-room steam 
pipes.. oe oe ie 365.1 my 
16. Mean temperature of satu- 
ration at probable pres- 
sure in engine-room steam 
pipes.. ue s ae ee 858.3, 
17. Mean temperature of feed 
water as -_ i 80.4 $0 Uy ar 
18. Calorific value of 1 lb. of 
coal .. s os -. 14,840Th. U. 14,790Th. U. 
19. Equivalent evaporation per 
pound of coal s ss 15.36 Ib. 15.31 Ib. 
20. Carbon value of coal per 
poun ae * ee 1.023 ,, 1.020 ,, 
21. Actual water evaporated 
per pound of coal .. ae 889 ,, 9.65 4, 
22. Evaporation per pound of 
coal from and at 212 deg. 10.50 ,, 11.47 ,, 
23. Evaporation per pound of 
carbon value e - 10.30 ,, 122 4, 
24. Coal burnt per hour per 
equare foot of grate . 1L8 4) 15.5 ,, 
25. Coal burnt per hour per 
electrical horse-power .. 74 5; 4.12 ,, 
26. Water per hour per elec- 
trical horse-power 1 ws an 
27. Coal per kilowatt hour 6.35 ,, ee 
28. Water = " re 56.4 ,, 62.8 ,, 
29. Efficiency of boiler, 100 x 
line 22 + line 19 .. .. 68.4 per cent, 74.9 per cent. 
80. Temperature of gases leav- 
ing boiler .. - -. 809deg. Fahr. 376 deg. Fahr. 
81. Mean chimney draught, 
inch of water os ne 0.3 in. 0.4 in. 


Taste VII.—Steam Tests Without and With M‘Phail 
and Simpson’s Superheaters. 





| 
Without aud With | 


Superheaters. With. 


Without. | 
Boiler pressure, ab- 
solute, pounds per} 
square inch a 
Corresponding tem-! 
perature of satu- 
rated steam Fahr. | 
Temperature in main} | 
steam pipe in en-| } 
gine-room.. Fahr,| 359 361 
Fall or rise in tem-| 
perature of steam) 
deg. Fahr.|; — 7.5 — 60 | + 90 +105 + 85 
| } | 


166 168 157 162 


366.5 | 367.0 | 862.0 364.5 364.5 


371 375 373 





The great increase in the capacity of the boiler will be 


* Paper read before the Institution of Mechanical Engi- 
neers, 
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noted in line 8; the steaming was much easier and 
steadier, and, at the same time, the efficiency of the 
boiler improved from 68.4 per cent. to 74.9 per cent. 
(line 29), and this with cold feed. Practically the whole 
of the superheat was lost in the range of steam pipes be- 
tween the boiler and engine. The slight difference in 
water used per kilowatt-hour may be accounted for by the 
engine not being in such good order in the second test 
as in the first. It had been thoroughly overhauled 
immediately before the June trial, and had been in daily 
use from that date until the October trial, so that both 
valve and piston rings would be somewhat slacker in 
October than in June. The same cause would affect the 
coal consumption, which nevertheless shows a saving of 
13.5 per cent. ‘ 

The increased capacity and ease in working of the 
boiler have been as marked in its subsequent use with the 
superheating apparatus ; in regular work it is evaporating 
about 50 per cent. more than heretofore. At first the 
author had some misgivings as to incrustation forming in 
the superheating tubes from the priming water ; but from 
examining them closely on several occasions after a run 
of 4000 hours and more, and finding them perfectly clean, 















The fan selected is a 72-in. single inlet, made by Messrs. 
G. E. Belliss and Co., and driven direct by one of their 
tandem compound self-lubricating engines, having cylin- 
ders 33 in. and 6 in. in diameter and 44 in. stroke, work- 
ing at 150 lb. boiler pressure, and running at 300 revolu- 
tions per minute. The engine and fan were pub in 
somewhat large for the estimated work, in order to 
secure slow speed and quiet running, with the result that 
within a few feet of the fan it is impossible to tell by the 
sound whether it is running or not; this is a marked 
improvement on many fan engines. A draught in the 
flue at the fan inlet equal to a 2 in. water gauge has been 
easily maintained. The usual method of working is to 
work the boilers on natural draught at times of light load ; 
and then, as the load increases, to start the fan, close the 
by-pass in the flue, and work steadily at 1 in. —— 
With this draught the superheater tubes are continually 


bathed in incandescent gaser, but not the slightest trauble 
has been experienced with them. In order to test the 
thorough reliability of the tubes, and in view of the fact 
that trouble was most likely to arise, if at all, when get- 
ting up steam, one of the boilers was shut in, and the 

et down day after day for some weeks, and then 


steam 











10 ft. long, connecting the boiler with the main rivg. A 
mercury thermometer in a mercury cup let into the steam 
pipe was used in this position. Being anxious to get the 
temperature of the steam between the superheater and 
the radiating pipes in the drum, the author had tried 
mercury thermometers, which failed. The difficulties 
due to the high pressure and temperature were success- 
fully overcome, however, by Mr. F. W. Burstall, to whose 
ingenuity and kindness in co-operation the author is in- 
debted in this matter. With a temperature of 1058 deg. 
around the superheating tubes, steam entering at 362 deg. 
left them at 650 deg., and after passing through the radiat- 
ing pipes in the drum left the boiler at 403 deg. Fahr. 
The principal results are given in Table VIII., the boiler 
being fired with Welsh steam coal. It will be noted that 
the application of the superheater together with a stronger 
draught has increased the capacity of the boiler by 140 
r cent., or raised the evaporation from 3457 lb. per 
our (Table VI.) to 8293 lb. without increasing the space 
occupied ; which is a most important gain, and a saving 
both in capital and in rent. In com ing the tempera- 
ture here given of the gases leaving the boiler with those 
given in Table VI., iv should be noted that in Table VIII. 
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he is satisfied on this point, The top box, by its increase in 
area over the steam pipe, gives a period of comparative rest 
in the flow of the steam, and acts as an efficient separator 
for the water or scum carried over. A steam trap fitted 
to the box discharges any such accumulation regularly, 
thus preventing its being carried into the superheating 
tubes. The bottom box is also fitted with a trap to inter- 
cept any leakage from the steam stop valve when the 
boiler is shut in, 

The first apparatus proved so satisfactory that a second 
was applied to the companion boiler in 1894, when the 
effect of the superheated steam in the pipes began to be 
marked by a decrease in the discharge from the drains 
and in the leakage from joints. There are altogether 
seven boilers, of which five or six are in general use on a 
common steam main. The figures in Table VII. show 
this effect clearly. : 

_ Induced Draught.—The duty of the boilers having been 
increased to the above extent, and the priming difficulty 
being quite overcome, the only limit to the evaporation 
was the chimney draught. As the two boilers were fitted 
with an independent fiue and chimney, they lent them- 
sel ves readily to an experiment in this direction. Having 
considered several schemes of forced and induced draught 
as an auxiliary, the author finally decided on putting a 
fan in the flue at the back of the boilers. As there was 
no space available for any form of economiser between the 
boilers and the fan, no attempt could be made to diminish 
the loss from heat in the waste gases. The gain soughd 
for was in the direction of increasing the capacity of the 
existing boilers, so as to render steaming independent of 
the natural effects of foggy or heavy weather, and by 


working the boilers at a higher rate to diminish the pro- 
gy abe radiation losses, which are practically constant 
g, 













































































raised again with the induced draught ; and there was an 
entire absence of any signs of irregularity or trouble. 

hen the boiler is steaming freely, an iron bar inserted 
through the brickwork to a point near the ends of the 
tubes soon becomes red-hot ; and the temperature as taken 
by a platinum coil pyrometer at this point is about 
900 deg. Fahr. At this temperature it appears to be of 
little importance whether the cooling agent is water or 
steam, so long as the circulation is kept up. This cir- 
cumstance is most interesting in view of Mr. Durston’s 
Devonport experiments, reported in_his presidential 
address to the Institute of Marine Engineers,* as to 
the permissible limit of temperature in a tube or tube- 
plate, which he places at about 750 deg. Fahr.; and in 
view also of the grave doubts that are frequently ex- 
pressed as to the safety of steel tubes exposed to fur- 
nace temperatures without a perfect circulation of water 
on the other side of the metal. What temperature the 
tubes actually reach the author is unable to state; bub 
the steam coming out of them is over 600 deg. Fahr. 
The —T would be lower in temperature than the 
outer ends of the tubes, because the gases are drawn 
downwards and away from the plates by the draught. 
No trace of leakage at any one of the tube ends has yet 
appeared. 

A further test of the boiler with the induced draught 
was made on January 2, 1896. It was not possible to 
shut off part of the steam ring main, and to use the steam 
on certain steam dynamos only, measuring the electrical 
output from them, as had been done in the two former 
tests ; an evaporative test only was therefore arranged 
for. The stop valve temperature was measured about 5 fo. 
from the stop valve at the boiler, on a branch pipe about 


* ENGINEERING, October 4, 1895, page 437. 




















the temperatures were taken between the back tubes and 
the wall in which is situated the damper communicating 
with the flue. In Table VI. the temperatures were taken 
in the flue, where the gases are cooled by the influx of cold 
air through the damper slots, and by any leakage through 
the other boiler, which was shut off at the time. 


TaBiE VIII.—TZest of Babcock and Wilcox Boiler fitted 
with McPhail and Simpson’s Superheater, 


Date of trial 


ee .. January 2, 1896 
Duration of trial .. oe 8h 


Coal burnt, total .. = oe +a = 80650 Ib. 
os rhour .. - +e «- 1006.25 Ib 
Ash and clinker,dry .. << a a 476 lb. 
Water evaporated, total.. *e 66,350 Ib. 
i a perhour .. oe es 293.75 ,, 
Boller pressure above atmosphere per square 
inch ° a oe 148.3 


Temperature corresponding with pressure «. 865 deg. Fahr. 
Mean temperature of steam at stop valve .. 896.6 s 
Degrees of superheat . ° oe B16 45 


Mean temperature of feed water - ne . ee 
Actual water evaporated per pound of coal 8.24 Ib. 
” ” ” ” com- 
bustible .. a és “a “a aA 8.76 Ib. 
Water evaporated per pound of coal from 
and at 212 deg. Fahr... . 10.16 Ib. 


Water evaporated per pound of com- 

bustible from and at 212 deg. Fahr. --  10,801b, 
Coal burnt per square foot of grate per hour 29.3 lb. 
Water evaporated per square foot of heating 

surface per hour ‘a e oo ° 4.37 lb. 
Temperature of gases leaving boiler - 655 deg. Fahr, 
Mean chimney draught, inches of water 1.11 in. 

Schwoerer's Superheater.—The superheater illustrated 
in Figs. 21 to 23 is the invention of Mr. Emile Schwoerer, 
of Colmar, Alsace, who was for some time private secre- 
to the late Mr. G. A. Hirn. It was Mr. Hirn who first 
took up superheating seriously ; and it is due to his energy 
that so much has been done with it in practical working 
in Alsace. Mr. Schwoerer’s improvements were in the 
direction of reducing the space occupied by the apparatus ; 
and he attained this end by employing a coil of pipes with 
gills on them both inside and outside, thus getting large 
surfaces in a small bulk. Regulation of the superheai by 
deflecting the hot gases away from the tubes, rather than 
by varying the proportion of the total steam passing 
through the tubes, is due to Mr. Schwoerer ; though this 
regulation does not appear to have been generally carried 
out. By the courtesy of Professor W. Cawthorne Unwin, 
the cates is enabled to give the tests in Table IX. of 
Schwoerer superheaters in Alsace, some of which were 
carried out by himself and others by Mr. Walther 
Meunier, Engineer-in-Chief of the Alsatian Association 
of Steam Users. It will be noted that in tests 1, 3, 5, 9, 
one more boiler was required to do the work when 
saturated steam was being used at the engine. The 
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Fi ids : 
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One third size 


boilers were of the elephant kind, with Green’s econo- 
misers, - 

An application of the Schwoerer superheater has been 
made by Messrs. James Simpson and Co. to a Babcock 
and Wilcox water-tube boiler at the (srand Junction 
Water Works, Kew.* The arrangement is shown in 
Figs. 21 to 23. The boileris of the same size as those fitted 
by the author with McPhail’s apparatus at Maiden-lane. 
Full details of the trials unfortunately cannot be ob- 
tained; but the saving effected is satisfactory. Tests 


were conducted by Mr. Osbert Chadwick before and/|s 


after the superheater was fixed, with the following re- 
sults, Table X. 


TABLE X,—Boiler Tests Without and With Schwoerer’s 


Superheater. 
Date § Jan. 21, Dec, 20,\Feb. 22, Mar. 13, 
id ‘a ( 1893 1893 1894 1894 
Dexrees of superheat, deg. 
Fabr. .. - o is 57.7 109.5 67.0 
Steam per pump horse-power 
per hour oe ab Ib. 20.98 19.71 18.75 19.48 
Saving effected per cent. 6.05 10.63 6.75 


A test was also conducted by Mr. Goodman, the super- 
intending engineer at the pumping station, under ordinary 
working conditions from December 8, 1894, to January 5, 
1895, the engine and boiler being kept continually at 
work. The fuel used was 86.98 per cent. anthracite peas 
and 13.02 per cent. breeze, the Seotain being mowed 1 by 
a Meldrum blower. The results thus obtained were : 


Duration of trial.. 7234 hours 
Feed water per hour 3223 Ib. 
Fuel per hour .. “ oi Fs 471 ,, 
Steam per pump horse-power per h:ur 17.74 ,, 


Fuel am a os 2.58 ,. 

Mean superheat .. en 121 deg. Fahr. 
These results showed a saving of about 15 per cent. on 
what had been obtained before the Schwoerer superheater 
was fixed. 

This type of superheater is also made by Messrs. 
Fraser and Chalmers, Erith, who have one in constant 
use at their works, 

Sinclair's Superheater.—Another form of superheater is 
shown in Figs, 24 and 25, which is due to Mr. George Sin- 
clair, of Leith. There is here a ieparture from the usual 
method of securing the tubes, which in this apparatus are 
flanged and bolted to the cross inlet and outlet pipes, in- 
stead of being expanded into them. In such positions an ex- 
panded joint is generally considered desirable; but here the 
joints are removed from the action of the hot gases, and a 
bolted joint gives much greater facilities forremovinga tube 
in order to examine or clean it. In Fig. 24 the apparatus 
is shown in conjunction with a marine dry-back boiler, as 
fitted by Professor Kennedy at the Edinburgh Electric 
Lighting Station. The arrangement is very compact, and 
should prove highly economical. The hot gases from the 
smokebox at the front are led to the back over the top of 
the boiler, passing among the superheating tubes, thence 
down the sides of the boiler to the centre flue underneath 
it. The apparatus was described in Mr. Burstall’s paper 
read at the last meeting (October, 1895), and in the dis- 
cussion Professor Kennedy stated that further tests were 


* See ENGINEERING, March 29, 1895, page 403. 

















TABLE IX.—Borcer Tests Without AND With ScHwogRER’s SUPERHEATERS, 


Tests made by 





Number of test .. as + 1 
Without or with superheaters| Without 
Number of boilers in use C 3 


4 3 4 
With Without With 
: 2 4 3 
Duration of trial, hours and 


minutes.. ee - =. 11.10 11.0 10,24 10.19 
Mean indicated horse-power ... 278 276 564 564 
team per indicated horse- 
power per hour a) 19.8 17.1 21.87 17.44 
Coal per indicated horse-power 
per hour oe oo 3.16 2.37 3.78 3.01 
Boiler pressure above atmo- 
sphere, per square inch Ib. 86.7 86.7 
Degrees of superheat Fahr. at 
valve chest 7" oe 115 102 
Economy incoal.. _ per cent. | 25 si | 20 
” steam per cent. | 14 | as 20 


then in hand; the author would be very glad if the 
present should be considered a convenient opportunity 
for publishing the results of them. 

It is much to be regretted that so little has been done 
as yet with superheated steam at the engine. In nearly 
every instance the superheat appears to be gone, if not at 
the steam chest, at any rate immediately on admission to 
the cylinder. But even under these circumstances the 
advantage of superheating is manifest from many of the 
tests given above : and it must be recognised that, although 
the steam may be cooled down again to the temperature 
corresponding with the pressure, it is still dry steam, and 
is a better working gas than the saturated solution of 
water dust supplied by an ordinary boiler. The desirable 
amount of superheat has been generally considered to be 
the equivalent of the heat lost by initial condensation ; 
but this does not obtain in practice. The amount 
of heat lost in initial condensation is generally 
from 20 to 25 per cent. of the total heat of the steam 
above boiling point. Tests with superheated steam 
show a saving of 20 per cent. with only 5 per cent. extra 
heat in the steam. This point has been brought out 
clearly by Mr. W. H. Booth in his paper on cylinder con- 
densation, read to the Manchester Association of Engi- 
neers a few months ago, wherein it was shown that the 
amount of superheat is but little in excess of that neces- 
sary to supply the heat required for making good the 
latent heat which disappears as work during expansion. 
sparing to respond to the request that he 
would contribute a paper giving his own experience with 
superheating, the author found that, although a great 
deal had been done, but little information on this subject 
was to be met with in the Institution Proceedings. He 
has therefore endeavoured, to the best of his ability, 
during a particularly busy winter, to fill up the blank by 
collecting and recording all the data that he is himself 
possessed of. Itis notimagined that the superheaters here 
described make up a complete list; and it is hoped that 
any which have not been included in the paper will be 
dealt with to better advantage by speakers in the dis- 
cussion, The theory and advantages of superheating at 
the engine have not been touched upon, not only for want 
of space, but also in the hope that some member of the 
Institution who has given the subject much attention 


When pre 


Mr. WALTHER MEUNIER, 








PROFESSOR UNWIN. 





5 6 7 8 9 1 | 1 | 12 
Without | With Without With | Without With With With 
4 3 ipa bis 4 Base Is 
11.30 (1130, 1130 | 11.30] 6.0 5.0 | 60 | 5.0 
310 809 116 119 475 491 | 501.4 602.3 
1900 15.70 216 19.2| 19.75 | 15.63 | 17.08 15.61 
2.98 238, 345 264] 315 | 2.59, 256 2.51 
68 65 | 95.72 | 99.05 93.74 94.00 
us | a 118.3 | 119.2 126.9 

20.7 23.5 17.6; 18.5! 20.1 

17.4 | 11.0 20.9! 18.6 20.9 


| 


may be tempted to contribute a comprehensive paper 
thereon. In conclusion the author desires to thank the 
several gentlemen and firms who have kindly given him 
information and plans. 





MICROSCOPIC FLAWS IN STEEL. 


The Causes of Mysterious Fractures in the Steel Used by 
Marine Engineers as Revealed by the Microscope.* 


By Mr. A. E, Szaton, Member of Council. 


I suPPOsE at some time or another every engineer has 
had personal experience of what are known as mysterious 
fractures in steel. ‘Their origin and causes have been 
discussed here and elsewhere, but more often in doing so 
the question has been begged rather than settled. That 
there have been an equal number of fractures with 
wrought iron there is every reason to believe ; but owing 
to its laminated nature the fractures have been small and 
localised, and seldom of so large and important a character 
as with steel. . 

I do not propose to dwell at any length on the instances 
I am about to give, or of others that have come under my 
notice from time to time, of unexpected, and to a great 
extent mysterious, fractures in steel plates, steel forgings, 
and steel castings; but rather to direct the attention of 
the members of this Institution to the researches of Pro- 
fessor Arnold, of the Technical School at Sheffield, who, 
following the theory and line of argument of Dr. Sorby, 
of Sheffield, has by many years of constant application 
and unwearying investigation confirmed them, and de- 
monstrated the causes of the peculiar behaviour of alloyed 
metals when under mechanical treatment, very notable 
instances of which were given by Mr. Milton in his paper 
on copper pipes read before this Institution last year. _ 

The particular case to which I would call attention is 
the sudden and unexpected total fracture of a steel shaft 
end, which took place in June, 1895, as shown by Fig. 1. 
The shaft in question was made of Siemens steel by a 
well-known and old-established firm. It was specified to 
be of ‘‘ steel containing from 0.2 to 0.25 per cent. of 
carbon,” and its ultimate tensile strength was to be not 
more than 30 tons, with an elongation of 25 per cent. in 


* Paper read before the Institution of Naval Architects, 
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in. This shaft, in company with the other shafts in| which the drillings were taken for analysis, the centres 


the ship, was surveyed, tested, and passed, not only by | being 34 in. apart. 


The areas A, C, adjacent to the drill 


the owners’ representative, but also by the Board of Trade | holes, show the position from which the micro-sections 


surveyor for the district. There wasno indication on the | were machined. 


turning of these shafts in the lathe, but that the steel | 
wa3 of excellent quality, and, considering that the ship 
ran continuously from the summer of 1883 until the time 
of the breakage, there was, judging by the old standards, 
not much fault to be found; but considering that under 
close examination a few months before the accident there 
were no visible cracks or other signs of coming danger, 
and certainly nothing to indicate such a complete com- | 
pound fracture as shown by Fig. 1, I think you will agree | 
with me that it is, from an engineering point of view, | 
not satisfactory. 
A few years ago both owners and all concerned would 
have been content with the statement that the accident 
was probably due to fatigue, seeing that the shaft was so 
many years old, and had ran so many thousands of miles ; | 


‘*CHEMICAL ANALYSIS. 
‘The figures registered on analysis were as follow: 


Sample B (Outside of Shaft). 


Combined carbon ... 0.310 
Silicon ae 0.037 
Manganese ... 0.828 
Phosphorus ... 0.058 
Sulphur Sy ae ses ee 0.055 
Sample D (Inside of Shaft). 
Combined carbon ... =e ro es 0.470 
Silicon ‘ os 0.031 
Manganese ... 0.986 
Phosphorus .. 0.167 
Sulphur 0.159 





of 23 diameters is not sufficient to resolve the ir lar 
lamine and grains of carbide which will presently be 
represented in Fig. 4. The dark areas of the micrographs 
will be hereinafter referred to as ‘steel.’ The white 
areas consist of fairly pure ‘iron.’ 

‘* Remembering that Fig. 3 is a section, it will be obvious 
on mentally translating it into the solid, that the metal 
consists essentially of a series of ‘steel’ cells surrounded 
by irregular and sometimes broken cell walls of ‘iron,’ 
the line of demarcation between the two constituents 
poems very sharp, as will be seen on reference to the next 

gure. 

“‘ Fig. 4 (section C) shows a point towards which the 
angles of three ‘steel’ cells converge. The magnification 
is about 170 diameters, which, in the present case, is suffi- 
cient to reveal the irregular laminations of carbide. A 


structure of this type is always more or less brittle. The 
sharp junction lines between two diverse constituents are 
always liable to rupture undor vibratory stresses, because 





Fig. 3. Section C. Magnified about 23 diameters. Direct light. 





Fic. 6. Section ©, Magnified about 170 diameters. Direct light. 


but I am somewhat sceptical of the fatigue theory, for I 
fail to conceive how any material, such as mild steel—or 
shall I say soft iron?—can by any application of force 
which results in a stress far below the elastic limit of the 
material produce any internal change in the structure of 
the material corresponding with what is shown by the 
diagram ; nor, indeed, do I think that any originally 
sound structure in which no portion is ever stressed to 
the elastic limit can give way by what is known as 
fatigue. I therefore submitted a section of the shaft to 
T rofessor Arnold, the nature of whose researches had just 

reviously come under my notice, and I append hereto 

18 report and opinion on the whole matter, to which I 
attach more importance than anything I have so far said, 
or can gay : 


* Report oN Fracturep Tart Swart or §.S, ‘N.’ 


‘The transverse half-section received was broken into 
two quadrants. It was noted on fracture that the core of 
the shaft was very brittle, and showed irregular grey 
patches, strongly suggesting that the ingot from which 
the shaft was forged had ‘ piped.’ The outer ring of steel 
surrounding the fragile core seemed fairly tough. 

“One of the quadrants was examined chemically and 
microscopically. It is figured one-third size in Fig. 2 





The black circular holes B, D indicate the positions from 





Fia 4. Section C. Magnified about 170 diameters. Direct light. 


Fig. 7. S2ction C. Magnified about 170 diameters. Direct light. 


“The above analyses show most clearly that the ingot 
from which the shaft was forged must have been cast 
very hot, and, for an ingot of the moderate dimensions 
necessary for the size of the shaft, a very pronounced 
liquation took place. In round numbers the carbon in 
the centre of the shaft is 50 per cent. higher than that 
near the circumference. The manganese has liquated 
with the carbon to some extent, probably in the form of a 
double carbide of iron and manganese. The phosphorus 
and sulphur of the core are each three times greater in 
quantity than at the circumference. Ib will be obvious 
that, even taking the mean analysis, the composition of 
the original steel was highly unsatisfactory a3 regards 
purity, and it was also too hard for the purpose intended. 


** MICROGRAPHIC ANALYSIS. 
“The results obtained in the microscopic examination 
of the sections are of a most instructive character. It will 
be well to discuss the microstructures under two heads. 


‘*T,—DISTRIBUTION OF THE CARBIDE. 


‘* Fig. 3 shows a portion of section C, or the hard core of 
the shaft, magnified about 23 diameters. The grey areas, 
constituting most of the field, consist of iron through 
which is diffused irregular plates and granules of the 
double carbide of iron and manganese, A maganification 








Fig. 5. Section A. 


Fic. 8 Section C. Magnified about 170 diameters. Direct light. 


the cohesion or adhesion is inferior to that existing be- 
tween interlocked constituents. Another cause of brittle- 
ness in this material is the fact that the metal is approach- 
ing ‘saturation,’* 7.¢., ‘steel’ is the prepondering con- 
stituent, which should never be the case in material about 
to ba employed for screw shafts. 

‘Fig. 5 shows the outer shell of the shaft (section A) 
magnified about 170 diameters. The contrast with Fig. 4 
is startling. Inthe present section it will be seen that 
‘iron’ is the ‘predominant partner,’ the ‘steel’ crys- 
tals being decisively outnumbered, the structure, in fact, 
consisting of ae ar grains of ‘steel’ suspended in a 
mass of ‘iron.’ otwithstanding this, the structure is 
not altogether satisfactory, because the junction lines 
between the ‘iron’ and ‘steel’ are very sharp and de- 
finite, with little or no intrusive interlocking. This fault 
is always well marked in unannealed steel castings, and 
suggests that in the present case too little work was put 
upon the ingot in forging the shaft. 


*¢ TI,—DIsTRIBUTION OF THE SULPHIDE. 
‘‘ Sulphide of iron, even in minute quantity, is readily 





ae The saturation point of pure iron and carbon steel is 
at about 0.9 per cent. of carbon. In steels containing 1 per 
_ of manganese it is lowered to about 0.65 per cent, of 
carbon, 
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established the reputation of that great and growing place to explore the geometry of the question almost from end 
various forms all more or less dangerous to the cohesion whose progress and enlightenment are so well shown by toend, He treated the matter in a most general manner, 
of the mass, Its low fusion point causes it to remain the splendid means provided by its technical school forsuch He did not contine himself to examining the stability for 
liquid or semi-liquid during or after the solidification of investigations by Professor Arnold as I have been able to a given position of the centre of gravity, or for inclina- 

i tions in a given direction. He assumed the ship inclined 


the other constituents ; and, under favourable thermal illustrate to you here to day. I take this opportunity of | t given 
thanking him for the investigations he has made for me | in every direction, so that the centre of buoyancy traced 


conditions, it is capable of producing the most disastrous C 
effects. The distribution of the sulphide* in the interior and for his written report, as well as for the illustrations out a complete surface. He proved that this surface 
of the present shaft assumes three forms which are respec- | which he furnished specially for the benefit of this In- of buoyancy was closed, and had no re-entering parts ; 
tively exemplified in Figs. 6, 7, and 8. (All section C.) | stitution. . | further that any tangent plane to it was parallel to the 
‘i, In large isolated globules or irregular masses| The resulb of Professor Arnold’s investigations with this corresponding plane of flovation, and that there were but 
(Fig. 6). particular shaft tends to show the liability of all steel two tangent planes in any given direction. He showed 
“2. In smaller globules or ovoids forming an irregular shafts to begin disintegration from the centre, and the | how two sets of developable surfaces were formed by the 
train (Fig. 7). fractures and fissures, when commenced, no doubt gra- normals to the surface of buoyancy, that they intersected 
“*3. In successive elongated streaks ; this form is by far dually spread until they reach the surface. Itistruethat each other and the original surface at right angles, and 
the most dangerous (Fig. 8). | such fractures may occupy only a portion of the transverse that their intersections with the surface of buoyancy 
“The sulphide generally, but not invariably, occurs in section, instead of being spread over the whole, as shown formed two sets of curves also intersecting each other at 
the iron areas, and its adhesion to the adjacent structure is by the diagram. Also that such degradation proceeds | right angles. These curves were called lines of curva- 


practically nil, in fact it is extremely probable that each without visible indication, and total rupture consequently ture. Dupin next proved that for positions of equili- 
i brium the distance between the centre of gravity and the 


mass of sulphide is a Joose kernel separated by a micro- | occurs without warning, and apparently mysteriously. It | cet d 
scopic fissure from the metal in which it is imbedded. follows, therefore, that to bore out the centre of a shaft, centre of buoyancy must be a minimum, and for positions 
Well segregated masses of sulphide, like those in the as is the practice of the Admiralty, which only slightly of unstable equilibrium this distance must bea maximum, 
shaft under consideration, present, after etching, a hard, reduces the nominal strength, really renders it much safer, He showed that the number of positions of equilibrium 
smooth sectional surface of a dove-grey colour, surrounded as it removes that part of the forging which is liable to is even, and that they occur alternately, stable and un- 
often by irregular brown rings. These may be described be of inferior material, and in which disintegration is most stable. This thorough investigator next proved that the 
as rust, formed subsequently to etching, by the acid which likely to commence. | directions of maximum and minimum stability corre. 
has penetrated the surrounding fissures, and which is nob _Fig. 9, page 486, is an instance of the reverse action to sponded respectively to the direction of minimum and 
removed by the desiccating process to which the samples that which took place in the shaft shown in Fig. 1,, maximum curvature of the surface of buoyancy, and 
aresubmitted. These brown rings are, therefore, uncon- which gave way by internal fracture gradually extending | that the stability in the various directions could be 
nected with the structure, but they serve to throw thesul- | to the surface. Hig. 9 is a photograph of a section of a found by means of an ellipse called the indicatrix of 
phide into apparent relief. The sections figured are all 10-in. steel shaft which for some time had shown fine hair the corresponding centre of buoyancy, when we knew 
transverse, and it is more than probable that an examina- cracks on the surface near the propeller. When the shafo | the stability in the two principal directions. Next Dupin 
tion of a series of longitudinal sections would reveal the was replaced the end was broken off to see how far these | turned his attention to the plane of flotation, and showed 
fact that some of the rounded sectional areas are the end cracks extended. You will see thatthey were a consider- | that the surface of flotation is the locus of the centre of 
views of lines of sulphide similar to those reproduced in| able distance in from the surface, and there was every | gravity of that plane, and that the directions of maxi- 

| mum and minimum moments of inertia of the plane of 


Fig. 7, and mechanically equivalent to a series of minute | indication that the flaws had been gradually spreading, 4 of in é 
but it took several severe blows to fracture it. It is | flotation corresponded to the directions of maximum and 








recognised in steel by the microscope, but it assumes 


cracks in the interior of the shaft. | v 8 
* interesting to note, too, that the angles at fracture are minimum radii of curvature of the surface of buoyancy. 

SumMary. practically uniform in magnitude. Dupin also found an expression for the radius of curva- 

In conclusion, I trust that the discussion which may | ture of thecurve of flotation. It was of asimilar character 


‘It may be stated that the core of the shaft dealt) y 
with in the foregoing report, suffered from several of | follow will be of more importance, and possibly of more | to the expression for the radius of curvature of the curve 
the most fatal diseases to which steel is heir, namely : | interest, than the paper. of buoyancy; only, instead of the moment of inertia of 
1. Bad chemical composition aggravated by liquation. | the plane of flotation, we have the moment of inertia of 
2. Pipe. 3. Unfavourable structural arrangement of the line of flotation, assuming a certain density, and, 

instead of the volume of displacement, we have the area 


constituents. With reference to the influence of the high SOME GEOMETRY IN CONNECTION WITH Wr tne aaee at Teme. “snag 7 ae get pe lsat 





phosphorus present, it may be stated that the micro- 1 
scopical evidence extant indicates that the phosphide dis- THE STABILITY OF SHIPS.* Moseley had published their theorems establishing a con- 
tributes itself like the carbide, but the cohesion between By Mr. J. Bruay. nection between the actual form of the ship and the 

righting arm and dynamical arm respectively, then it 





— ee a ae eee | THe question of the stability of ships in still water is became possible to construct curves of stability for actual 
“The centre of the shaft, weakened by pipe, carbon and | almost = r emg my rg — Gravity, i obeoa 18 | ships. M. G. Dargnies was probably the first person to 
phosphorus hardness, brittle structure, and riddled with | 92 portant factor, but itenters in general into the 1n-| construct both curves of righting arms for a given dis- 
sulphide of iron, is little tougher than good grey pig | Ve#vigations in the nature of a constant. Geometrical | piacement and curves of righting arms for a given incli- 
ium : 8 8 grey Pig | principles are, as it were, at the very root or the founda-| pation. This he did in 1863. In England, I believe M 
“Te : . - | tion of the question. The shipbuilders of ancient times | se 6 8 * eohti o 
It is almost certain that a number of sulphide flaws in | }04 no doubt, cuheten ed tadhile ake ill | John was the first to construct a curve of righting arms 
the interior gradually worked outwards along the crystal- | 224) BO doubt, no knowledge of Kuchids theorems, still) for constant displacement, and Dr. Elgar the first to 
line junctions of the fairly tough metal outside, until 7 cana = a pthc Scag geome | construct curves of righting arms for constant inclinations, 
under a vibratory shock of unusual force the whole mass | 0 262m to i it gel = . < bos f . uty ° ae bes 6s | or cross-curves. The geometry of these curves and the 
ruptured. was COnCeFned, was & long step trom this vague KNOW- | curves of the metacentric diagram came to be investi- 
‘* The above report is written in ignorance of the circum- ledge, — wahoo way to rae dis-| gated by several gentlemen. This class of geometry is, 
stances of fracture and of the history of the shaft, and, | overy of the metacentre. | The importance of this point | of course, quite independent and separate from the 
although such knowledge might modify some of the de-| fy i} Cire diste, stability of ships has its origin in the | general geometry of the subject. The curves under con- 
ductions drawn, still, on the whole, the experimental | = pow = distance on on of pride | sideration are without any direct connection with the 
indications obtained from the sections examined are so | ®2!P ps . ai - — _— rae . a * “ag . tly ed ting | ship. They are drawn, according to certain conventions, 
decisive, that I think the conclusions arrived at are sub- | aad G Mai _ ee > i engt Ms oe y. tinny | for practical purposes. With regard to these particular 
stantially accurate. fae - oy th, the mg fi cies vs it Nigia red | questions, Professor Ph. Jenkins was one of the principal 
“J, 0. ARNOLD.” | &@m in Rape th : rg Ave ae rr t ‘a on t al investigators. He found an expression for the direction 
: | account only that the metacentre is of direct practical | of the tangent to a curve of stability, and showed that it 
It will be observed that the amount of carbon present, importance, and it would appear to be more natural, to depended entirely on the vertical distance between the 
as shown by analysis, is high, in fact much higher than it beginners at least, to look upon G M, not as a length, but | centre of gravity of the ship and the centre of curvature 
should have been ; but still it certainly is not highenough as a rate, which enables us to determine the direction of | of the curve of buoyancy. In the particular case where 
to account for fracture, and I believe yet that steel with | the curve of stability at the origin or at the upright | the inclination was zero. the direction of the tangent de- 
an equal amount of carbon may with advantage be used position, The next step in advancement of our know-| pended only on G M, and could, therefore, be drawn by 
for shafts. The presence of phosphorus and sulphur is, ledge of the question was the determination of the com-| merely setting off G M at an inclination of one radian, or 
of course, most objectionable, even in minute quantities ; — curve of righting arms, for a constant displacement. | spout 574 deg., and joining the top of this ordinate with 
but Professor Arnold has demonstrated to me elsewhere | This was almost as important a step as the discovery of | the origin, or point of no inclination 
that sulphur may be present to a considerable extent in a | the metacentre. The construction of the curve of dyna-| professor Jenkins also obtained an expression for the 
steel casting or forging and be of no serious moment, | mical arms and the calculating of cross-curves of righting | direction of the tangent to a crose-curve of stability, and 
whereas the same quantity may be present in another arms were important advancements, though not in com- | showed that it depended entirely on the area of the water- 
form and be conducive to most disastrous destruction of | parison with the two former diecoveries. line plane, and the horizontal distance between its centre 
the material. The chemist has hitherto only been able; From a geometrical point of view the question of the | of gravity and the centre of buoyancy. He further in- 
to inform us of the quantity of sulphur present; but stability of ships in still water may be said to have been | vestigated the geometry of the iptaGenteic diagram, and 
as to whether in the dangerous or non-dangerous form | solved, when we were in a position to construct the above- | foun expressions for the direction of the tangent to both 
he is unable to say. In fact he can throw no light mentioned curves. We were then able to determine the | curves, To the curve of vertical centres of buoyancy the 
whatever on the subject, beyond stating the composition | righting arms for any displacement, any inclination, and | tangent could be drawn at any point, as its direction de- 
of the material, and expressing the opinion that, judging any position of the centre of gravity of the ship. What | pended only on the area of the plane of flotation and its 
by other specimens he has examined, it is possible, and | remained to be done was more in the nature of facilitat- | Gistance from the centre of buo’ ancy. The tangent to 
perhaps probable, that the amount of sulphur indicated | ing actual calculations than anything else; and in this | the curve of metacentres could owever, not be drawn 
by his analysis will render the steel unreliable. It seems | way, if in no other, the more purely geometrical aspect of | without actual differentiation : Sir William White and 
to me, therefore, that chemical analysis alone is sufficient the question is of importance, as it is only by looking at| professor Biles contributed ‘also #0 the knowledge of 
neither for steel nor for any other compound metal used | the question in a broad and genera] manner that we can | these curves. Sir William White proved that when 
by the engineer ; while, on the other hand, the microscope expect to refine our treatment of the subject and find | the tangent to the curve of metacentres was horizontal 
reveals to us the actual structure of the material, and shows | means of reducing the labour involved in actual calcula-| then the centre of curvature of the curve of buoy- 
most distinctly whether it isa safe or an unsafe one; itis tions. Although, as has already been said, the chief aim ancy coincided with the centre of curvature of the 
also capable in the hands of an experienced person of of our stability investigations was the determination, for curve of flotation. Professor Biles, on the other hand 
practically determining the chemical analysis—certainly a ship already built, of the righting arm for any position | showed that when the tangent to the curve of metacentres 
it will determine the chemical snalysis very much more of the centre of gravity, any displacement, and any incli-| wa, parallel to the tangent at the corresponding point of 
usefully than a chemist can determine the mechanical pro- nation ; still, it is of importance that we should know in| ¢he curve of vertical centres of buoyancy, then the radii of 
perties of the steel he has analysed ; so that it appearsthat what way the form, proportions, and dimensions of our | curvature of the curves of flotation and buoyancy are 
- = of rage pene is likely to be ap — ships oye their ae pao This knowledge can only be equal 
advantage to the marine engineer, inasmuch as with a gained by geometrical investigations in the nature of those ait i 
little experience, aided by illustrations such as I have adopted by Mr. W. Hik in his method for determining eee og! eg neral geomeed ty bE saul 2 wy 
shown in Figs. 3, 4, and 5, &c., he can see for himself the approximate curves of righting arms for designs and jn 1870, It gave the connection between the radii of 
whether the material he is called upon to use is such as isto ships in general, when we have the corresponding curves | curvature of the curves of buoyancy and flotation, or if 
be trusted ; also to the steel manufacturer it will serve for a similar ship. | V be the volume of displacement, I the moment of inertia 
an equally good purpose, and one savouring of that of The first great geometrical investigator of the stability of the plane of flotation about a longitudinal axis through 
the skilled eye of the steel caster, whose selections of of ships was Bouguer. He it was who discovered the its centre of gravity, p the radius of curvature of the curve 
fractured blister steel enabled Sheffield manufacturersin metacentre, and its importance. He gave a full descrip- of beoveney, and ¢ the corresponding length for the curve 
the old days, as well as to-day, tomake with certainty the tion of this point, which he called the metacentre, in the of fi Setlen then 
different qualities of steel required in cutlery, and so treatise which he published in Paris in 1746. It will thus os r az yip 
; =p+ViP, 


r= 


be that it i j 
seen that it is at the present moment 150 years since | av av 


“** Tp must be remembered that the 0.15 percent. of sul- the metacentre was discovered. Euler took up the 
phur present is probably equivalent to nearly 1 per cent. question of the stability of ships, but it was left for Dupin! The most general treatment of the question of the 
stability of floating bodies is probably M. Guyou’s in- 


of sulphide, which is the substance with which the engi- 
neer has to reckon. . * Papar read before the Institution of Naval Architects. | vestigations with regard to the pedal surfaces of the 
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surface of buoyancy. ‘The polar equation to these 
surfaces, with the centre of gravity of the ship as pole, 
being really the equation to what we might call the 
surface of dynamical stability. The radius vector, being 
the vertical distance between the centres of gravity and 
buoyancy, only differs from the actual dynamical arm by 
a constant, namely, the distance between the two afore- 
mentioned points in the upright position. These pedal 
surfaces are entirely outside the surface of buoyancy, but 
touch it at certain places. At such a point of contact the 
normal to the surface of buoyancy coincides with the per- 
pendicular from the centre of gravity on the tangent 
plane. Dupin’s condition for equilibriam can therefore 
now be put in a different form. For equilibrium we 
must have contact between the surface of buoyancy and 
its pedal surface with regard to the centre of gravity of 
the ship. 

In commnction with this subject it ought to be men- 
tioned that a most full and general treatment of it is to 
be found in the first volume of ‘‘ Théorie du Navire,” by 
J. Pollard and A. Dudebout, professors at the Naval 
School in Paris. 

To Construct Geometrically a Set of Cross-Curves of 
Stability for Inclinations from 90 Deg. to 180 Deg., when 
we know the Corresponding Curves for Inclinations from 


Fig.1. 


N 


approaches the centre of bulk C. It will, however, in 
form be similar to the shape of the ship, or rather the 
imaginary membrane, but it will be inverted. 

Let C Z be the perpendicular from C on the vertical 
through B, and C Z, the corresponding length for b, then 
it is evident from similar triangles that 

DxCZ=(A-D)CZ, (2) 

If we assume that C is the centre of gravity of the ship, 
then the above shows that the righting moment for a dis- 
placement of D and an inclination of, say, 0 deg. is 
equal to the righting moment fora —— of A—D 
and an inclination of 180 + 6 deg. hen we are dealin 
with a body like a ship, which is symmetrical with regar 
to a middle line plane, then the righting moment at 
180 + 4 deg. is equal with opposite sign to the righting 
moment at 180 — @deg. CallC Z, the righting arm at an 
inclination of 180 — @ deg. and a displacement of A — D, 


then 
DxCZ=-(4- D)CQZ. (3) 
This enables us to calculate the cross-curve of righting 
moments for an inclination of 180 — 4 deg., when we 
know the corresponding curve for an inclination of @ deg. 
There is a very simple geometrical connection between 





the two curves. Let O P A (Fig. 2) be a cross-curve of 
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the tangent at A makes with A O, tan a will be the ratio 
of fet when R approaches A ; we have therefore 


_RP__ 8Q 
eee ines 
AR=0 A4as=zA4 


Let S, Q, be the righting arm for no displacement, and 
an inclination of 180 — @deg. Set it off from O with oppo- 
site sign. Join the point Q; thus found with A, this line 
Q, A will be the tangent required. The lengths of S; Q; 
can in general be found by drawing a tangent to the mid- 
ship section of the ship. In the foregoing it has been 
assumed that the centre of gravity of the ship coincides 
with the centre of bulk or volume. In general it will not 
do so, but in recording curves of stability it may perhaps 
conveniently be assumed in that position, as in that way 
it is to some extent eliminated, and the effect of variation 
in form is better seen. 

To Determine the Direction in which the Centre of Buoy- 
ancy Moves when the Ship is Inclined in a Given Direction. 
—Let B, ats 4, be a centre of buoyancy, and let A B be 
a line parallel to the axis about which a small inclination 
d @ takes place. Call the plane which is perpendicular to 
B A, and contains the line B B!, the plane of inclination. 
































0 Deg. to 90 Deg.—If we take the complete form of a ship 
or other floating body, and suppose a perfectly elastic 
membrane to be drawn over it, then we know that this 
enveloping surface will have no re-entering parts, and 
that. it is the surface of least area within which the body 
In question can be placed. All centres of buoyancy and 
flotation must be inside this imaginary membrane ; in fact 
all the surfaces of buoyancy and flotation lie completely 
within it, Let Fig. 1 represent a floating body. is 
the plane of flotation, and B the corresponding centre of 
buoyancy. Let b be the centre of gravity of the volume of 
that part of the body which is out of the water. It is 
evident that the common centre of the total volume lies 
on the line Bb. Let it be at C, and let the total volume 
be A, the volume below WL D. The volume above W L 
- a aad 4-D. It was proved by M. Daymard 
a 


Dx BC=(4-D)bC. . (1) 


This equation shows that for each centre of buoyancy 
below W L there is a corresponding centre of the part 
above the water, and the line joining these two points is 
divided in a constant ratio by the centre of bulk. In other 
words, there is for each surface of buoyancy a corre- 
— one, which is similarly situated with regard to 
the centre of bulk, and is similar in the inverse ratio of 
the volumes of displacement. When the displacement is 
approaching zero, the surface of buoyancy corresponding 
to B clearly approaches the surface of the afore-mentioned 
imaginary membrane. When the volume in the water 
equals that out of the water then the two similar surfaces 
coincide. When the body comes near total immersion 





then the surface of buoyancy becomes very small, or 
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righting moments corresponding to an inclination of 6 deg., 
and assuming the centre of gravity to be at the centre of 
bulk. Draw a curve A QO symmetrical, with O P A, 
with regard to T, the middle point of O A. This curve 
is the cross-curve of righting moments for an inclination 
of 180 — 6 deg., because the ordinate SQ at a displace- 
ment of OS, or A — D, is equal, with opposite sign, to 
the ordinate RP, at a displacement of OR or D, the 
length O A being equal to A. 

If we are dealing with the cross-curves of righting arms, 
then a similar construction may used. Let AP 
(Fig. 3) be such a curve for an inclination of 0 deg. OR 
is equal to D, and O A equal to 4. Make OS equal to 
A—D or RA; draw lines through S and R at right 
angles toO A: make RP, equal to RP with opposite 
sign; draw AP), and continue it until it intersects the 
line through Sin Q. Q is a point on the cross-curve of 
righting arms for an inclination of 180 — 6 deg., because 

Otek (4) 
AS” AR — 


SQ(4-D)=-Dx RP (5) 


Other points on the curve AQ may be found in the 
same way. Wecan, therefore, in a few minutes construct 
all the cross-curves from 90 deg. inclination to 180 deg., 
when we have the corresponding curves for inclinations 
from 0 deg. to 90 deg. The cross-curve for 90 deg. will be 
its own reciprocal. It may often be useful to know the 
direction of the tangent at A to the curve A P (Fig. 3), 
in order that we may determine on which side of the base 
line the curve lies. This is sometimes difficult, — to 
the curve crossing the base. Let a be the angle which 


or 











Let B move to B,, when the ship is inclined through an 
angledg. BB! ords is the eee of BB, on the 
plane of inclination. Call B'B,do, and the angle B! B 
B, 7. If we refer the line of flotation to an axis of X in its 
plane, ray through the centre of flotation and being 
parallel to B A, then we know when » is the ordinate of 
Fr line of flotation, and V the volume of displacement, 
that 


Vds== wdaede=Ide. . (1) 


Vde=s yadrdO=Pds. . (2) 


where I is the moment of inertia of the plane of flotation 
and P the product of inertia of this —_ referred to a pair 
of rectangular axes passing through its centre, the one of 


them being the axis about which the moment of inertia is 
taken, we have further, 4 » 
oC 
t = == . . 3 
an7=— i (3) 
The ellipse of gyration of the plane of flotation may be 
proved to be similar to the indicatrix for the correspond- 


ing centre of buoyancy. Hence let Fig. 5 represent either 
of these ellipses. DOD, isa line through O, the centre 
of buoyancy corresponding to the upright position, and 
pots to the axis of inclination. We can, from thia 
ellipse, determine the radius of curvature of the real curve 
of buoyancy ; the radius of curvature of the projection of 
this curve on the plane of inclination ; the radius of curva- 
ture of the intersection between the plane of inclination 
and the surface of buoyancy ; the direction in which the 
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centre of buoyancy moves; and a length which we might 
the radius of torsion. Draw a tangent A B parallel 

to the axis of inclination, We then know that the real 
radius of curvature varies as the square on OB, and the 
radius of curvature of the projection of the curve of buoy- 
ancy on the plane of inclination varies as the square on 
O A, the perpendicular on the tangent. This radius is, 
of course, the length usually designated BM. Theradius 
of curvature of the normal section made by the plane of 
inclination will vary as the square on O C, C being the 
point where O A intersects the indicatrix. The moment 
of inertia of the plane of flotation about an axis parallel to 
D D, will vary as the square on O A, and the product of 
inertia of the same plane, referred to the same axis as 
before, will vary as the product of OA and AB. Hence 
we have, if 8 is equal to the angle A O B, that 
AB ABxOA _P (4) 
OA O A* I 

This proves that the angle 7 (Fig. 4) is the same as the 
angle 8 (Fig. 5), or OB is the direction in which the 
centre of buoyancy moves when the tangent at B is 
parallel to the axis of inclination. We have that 


tan 8 = 


(33) P 
"= _do _ dé _ ¥ 
ay ten = = (ae = I 
dé, V 

As @8 is equal to I , it follows that dc x, equal to 
ado V ad 


This latter quantity is clearly a length which gives 


the rate, in point of 6, at which the centre of buoyancy 
moves perpendicular to the plane of inclination, just as 


“, or gives the rate at which it moves parallel to 

that plane. I» might be called the radius of torsion, and 

it will vary as the product of O A and A B (Fig. 5). 
Lines of Curvature and Gecdetic Lines as Curves of 


Buoyancy.—Let 4° have the same meaning as before. 


When it is zero, then we know that the product of 
inertia of the plane of flotation is zero, and the axis 
of inclination must be parallel to a principal axis of 
the indicatrix. If we incline the body in such a way 


that : ° is always zero, then the curve of buoyancy is a 


line of curvature. It has the property, as shown -by 
Dupin, that consecutive normals, which have their 
feet on it, intersecb each other. For each centre 
ef buoyancy there is, of course, two lines of curva- 
ture at right angles to each other and correspond- 
ing to the principal axis of the indicatrix. It isa well- 
known theorem in solid geometry that, if a point on 
a surface moves along a line of curvature, then the centre 
of curvature corresponding to this line (not of it) moves 
along a geodetic line on the surface of centres. A geodetic 
ine is a Tesaton a surface, which has no curvature, in the 
surface, and consequently is straight if the surface is 
plane. It is also the shortest distance on the surface be- 
tween any two points. We have therefore the theorem 
that when the centre of buoyancy moves in a line of 
curvature on the surface of buoyancy, then the meta- 
centre moves in a geodetic line on the surface of centres. 

Suppose a synclastic surface, or a surface without any 
re-entering parts, to roll on a plane without spinning. 
The point of contact traces out one curve on the plane, 
and one on the surface. Taking a small portion of the 
surface round a point of contact, it is seen that the part 
of the curve on the surface lying within the small portion 
considered coincides with the corresponding part on the 
lane. Hence the curvature in the plane and in the sur- 
ace is the same for corresponding points on the two 
curves. The curve on the plane can therefore be rolled 
or wound on to the one on the surface by merely bending 
the plane across certain lines, or the operation can be per- 
formed without altering the curvature of the curve in its 
own plane or in the surface produced by the bending of 
the plane. Therefore, if the curve is straight on the 
plane, it will be geodetic on the surface, and vice versa. 
Suppose a floating body to be inclined in such a way that 
the centre of buoyancy is in a given vertical plane, and 
that no spinning is allowed. Suppose, further, a hori- 
zontal plane to be held touching the surface of buoyancy 
at the centre of buoyancy. The locus which this point of 
contact describes, when the body is inclined, will clearly 
be a straight line, viz., the intersection between the hori- 
zontal plane and the given vertical plane. Being a 
straight line on the plane, it will be a geodetic line on the 
surface. 

We have, therefore, the following theorem. If a body 
rolls without spinning in such a way that the centre of 
buoyancy is always in a giver vertical plane, or moves 
always in a given direction, then the curve of buoyancy 
isa geodetic line on the surfave of buoyancy. The con- 
verse of this proposition is clearly also true. 

Relations between the Surfaces of Buoyancy and Flotation. 
—Let B (Fig. 6) be the centre of buoyancy, and g the 
centre of fiotation. The volume of displacement is V. 
Let 9, 2), 2; be the co-ordinates of g ; y, x, = those of B. 
If we increase V by d V, we have 


(V+dV)dy=dV(y-y+day); 
or if the area of the plane of flotation is A, then 
aV=Adyn, 


and we have 
Vdyt+dVdy=aV(y,—-y)+dVdu, 
or, neglecting small quantities, we get 
Vdy=adaV(u, —»). 





i 


This and the analogous formule may be written 


= = dy_n-y 
Vdy=A(m—y)dy gee 
Vde=A(x,-2)dy, or envy 
~ “| ~ # 

VdZ=A(x —2)dy dx_%—% 
dz 4-2 


These equations are only true when the ship is not 
inclined in any way, the draught and displacement only 
varying. They show that the locus of the centre of buoy- 
ancy is at any instant directed towards g, or the centres 
of flotation and buoyancy, trace, under the above condi- 
tions, the well-known curves of the master and his dog, 
the former being the master and the latter the dog. The 
corresponding loci for the centres of curvature of the pro- 
jection of the curves of buoyancy and flotation on the 
plane of inclination have a similar connection, or a 
tangent to the locus of M (Fig. 6) passes ae 
N, the centre of curvature corresponding tog. Let BM 
be equal to m, and g N equal to n, then we have, by 
Leclert’s theorem, 


dm 
=m+V 
n=m av’ 
or ‘ 
avo oy : «& «i 
but 
aV(y,-y)=Vdy; . . (2) 
hence 
ee (3) 
oak ay” ; ; ; 
Further 
Pi Se. klk (4) 
n-Y¥y MB-z : 
hence 2 
m n—mM 
eee ° ° . . 5 
dx wx-2 (6) 


The direction of the tangent to the locus of M is given 


by 
d (y + m) —ay , dm fir? 3-*.. 


dix dx dx %-“£ 4-4 
in + n—(y +m) 
Xy— 2 J 


As the co-ordinates of N are y; + mand «,, and those of 
M, y+ mand «, then it follows that the motion of M 
will always be towards N, the tangent to the locus of M 
passing through the corresponding N. 

An Extension of Leclert’s Theorem.—All the theorems 
regarding the curvature and the indicatrix of the surface 
of buoyancy are equally true when applied to the surface 
of flotation, the only difference being that, while in the 
former case the surface is always synclastic and the indi- 
catrix an ellipse, it may in the latter case be anticlastic 
and the indicatrix a hyperbola or parabola. Let the 
ellipses with B and g as centres (Fig. 7) be the indi- 
catrices for a centre of buoyancy and a centre of flotation 
respectively, or the projection of these curves on a hori- 
zontal plane. Let their major axes make angles a and 
B respectively with a fixed line O X parallel to the plane 
of inclination. Let m and n be the radii of curvature of 
the projections of the curves of buoyancy and flotation on 
the plane of inclination, and », p: and 7: r: the principal 
radii of curvature. 

We know that : 


m= 7 pr cos? 6+ pe sin? Q, 


t 9 a) 
n= = r1 cos? 6 + r¢ sin? 6. 
= 1 O+,r¢ sin? 6, (1) 
where @ is the angle between the plane of inclination and 
the major axis of the indicatrix. Put @ = a in the first 
equation and @=8 in the second equation, and we get 
the values of m and n corresponding to the same plane of 
inclination, 
They are, 
m = Pr cos? a + pr sin2a, 
n= cos*Str sin?s . 


(2) 


From Leclert’s formula we have, 


dim 
n=m+V av? 
hence, 
ricos? 8+ re sin? 8 = pr cos? a + pe sin? a + ay d 


(pr Cos? a + pr sin? a), 


For a plane of inclination at right angles to the former 
we have, 


r, sin? 8 + r; cos? 8 = p; sin? a + pr cos? a + d 


Vv 
: av 
(Pr Sin? a + pe cos? a), 
Adding, we get, 
Vd(p + pr) 

ee ee 
Pe + av 

This is a relation between the principal radii of curva- 
ture, corresponding to the usual form of Leclert’s theorem 
which connects only the projections of the curves on the 
plane of inclination. 

A Geometrical Construction for Finding the Length, n, 
or the Radius of Curvature of the Curve of Flotation from 
the Usual Information Given on Metacentric Diagrams.— 
Let O X (Fig. 8) be a base line of displacement, draw a 
curve M M,, the ordinates of which are the radii of curva- 
ture of the curve of buoyancy. This can be done in the 
course of a few minutes, as everything is found on the 
metacentric diagram. Suppose we wish to determine n 
for a displacement 4. Set off O B equal to 4, draw B D 


ritre = pr 4 


parallel to the tangent at M. B M being perpendicular to 
O X, draw D C parallel toO X. CM is the length re- 
quired. Because: 
CM=BM + DCtan(<C DB) 
=BM+ 42(BM) 
ada 


=m vam 
d 


Other values may be found in the same way. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. Scorr anp Sons, Bowling, launched on the 
14th ult. the screw steamer Tartar, of dimensions 130ft. by 
22 ft. by 10 ft., built to the order of Messrs. Robert 
Walker and Co., Clyde-terrace, Glasgow, for their fish- 
carrying trade. Compound surface-condensing engines of 
large power will be fitted on board by Messrs. Muir and 
Houston, Limited, Kinning Park, Glasgow. 





Messrs. William Hamilton and Co., Port Glasgow, 

launched on Saturday, the 14th ult., a steel screw steamer 
of 2900 tons register, to carry 4300 tons deadweight, for 
the Liver Shipping Company, of Liverpool, the managers 
being Messrs. Johnston, Sproule, and Co., of that city, 
The vessel is intended for their Eastern and general trade. 
The following are the principal dimensions: Length be- 
tween perpendiculars, 310 ft. ; breadth, 42 ft. 6in. ; depth 
moulded tomain deck, 21 ft. 9in. The machinery, which is 
being supplied by Messrs. D, Rowan and Son, of Glasgow, 
is on the triple-expansion system. The cylinders are 
22 in., 36in., and 60 in. in diameter by 42 in. stroke, 
steam being supplied by two large boilers working at 
160 1b. pressure. As the vessel left the ways she was 
named Lynrowan. 
_ On the 16th ult. the new 750-ton steam yacht Islaire, 
just completed for Sir Donald Currie by Messrs. Ramage 
and Ferguson, Limited, Leith, proceeded down the Firth 
of Forth to run her speed trials at Gullane Bay, although 
the half-gale of wind blowing on that date from the south- 
west precluded any chance of very favourable results 
being obtained. The fairly good result of 13.58 knots was 
got on the mile, but immediately afterwards the wind 
veered round to north-west with hurricane force, ren- 
dering further trials impossible. On the way back from 
the mouth of the Firth a tremendoue sea was encountered, 
but the yacht behaved splendidly, although for minutes 
at a time her bows could hardly be seen for flying spray. 





Messrs. Fleming and Ferguson, Limited, shipbuilders 
and engineers, Paisley, launched from their Merks- 
worth yard on March 17 the steel screw steamer Sir 
Evelyn Wood, built to the order of the British Govern- 
ment. The dimensions of the vessel are 160 ft. by 24 fo. 
by 14 ft. moulded. The Sir Evelyn Wood is intended for 
the transport of heavy ordnance, and to meet the require- 
ments of this work has been built with specially heavy 
scantlings. Machinery for the vessel will be supplied and 
fitted by the builders. 





Messrs, William Denny and Brothers, Dumbarton, have 
now delivered to the London, Chatham, and Dover Rail- 
way Company the second of two steamers built for the 
night service between Dover and Calais. The vessol, like 
the Dover, is 280 ft. long between perpendiculars, 35 ft. 
breadth moulded, and 22 ft. 3in. depth to promenade 
deck, the gross tonnage being 979 tons. There are nine 
water-tight compartments, the bulkhead being carried to 
the main deck. The propelling machinery is by Messrs. 
Denny and Co., of triple-expansion type, placed diago- 
nally. Thesteam at 1501b. pressure is supplied from four 
tubular boilers, At the speed trials the mean of four runs 
on the measured mile was 19.65 knots; the Dover made 
19.36 knots. The Calais in her run from the Clyde main- 
tained a mean of 16 knots. The Dover has done her 
month’s guaranteed steaming on service, the mean speed 
being 18.6 knots, 





The French second. class cruiser D’Assas, a sister ship 
of the Cassard and Du Chayla, has been launched at 
Saint Lazaire, where she has been built by the Socicté 
de la Loire from the designs of M. Lhomme. The con- 
tract was signed in November, 1893, and the cruiser is to 
be completed in February, 1897. Her displacement is 3952 
metric tons, and she is 325 ft. 8 in. long, with 44 fo. 10 in. 
beam, and an extreme draught of 20 ft. 5in. The pro- 
tection consists of a steel deck, having a maximum thick- 
ness of 2.3in., and hardened steel shields to the guns. 
These are six 6.4-in., four 3.9-in., ten 1.8-in., and eleven 
1.4-in. quick-firers, with two above-water torpedo tubes. 
Two sets of vertical triple-expansion engines, —. 
by D’Allest boilers, are to develop 9500 indicated horse- 
power, giving a speed of 19.25 knots. The coal capacity 
is 614 tons, sufficing for 6000 miles at 10 knots, and for 
1000 miles at full speed. The ship is to have a comple- 
ment of 22 officers and 371 men. 

The new steamer Balmoral, built by Messrs. C. S. 
Swan and Hunter, Limited, Wallsend-on-Tyne, for 
Messrs. Raeburn and Verel, of Glasgow, has completed 
her trials. The Balmoral is a spar-deck steamer 380 ft. 
long over all by 46 ft. beam by 30 ft. 3 in. moulded depth. 
The machinery has been constructed by Mr. George 
Clark, Limited, of Sunderland, and consists of a set of 
engines 26 in., 42in., and 69in. in diameter by 48 in. 
stroke, supplied with steam by two large single-ended 
boilers fitted with Howden’s system of forced draught. 
The weather being somewhat stormy and thick, it was im- 
possible to run the measured mile. The steamer therefore 
headed direct for Middlesbrough, and steamed to her 





destination at a mean rate of about 124 knots, 
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ELECTRICAL APPARATUS. 


2998. The Cowper-Coles Galvanising Syndicate, 
Limited, and S. O. Cowper-Coles, London, Manu- 
facture of Copper, Zinc, and other Metal Sheets, 
Strips, or Wires Electrically. [2 Figs.) February 11, 
1895.—The object of this invention is to provide means whereby 
copper, zinc, or other metal sheets, strips, or wires can be pro- 
duced by electro-deposition in a ready manner and in any desired 
length continuously. A is a vessel containing the electrolyte, 
and furnished with anodes B, connected with one pole of the 
generator of electricity. Cis the cathode, consisting of an end- 
less band, made of conductive metal, or of a flexible non-conduct- 
ing material covered with a conductive material, such as plumbago. 
The cathode passes over rollers D, to which motion can be 
imparted by any suitable means, so that the cathode passes 
slowly through the bath in proximity to the anodes. The other 

le of the electric generator is electrically connected with 
the cathode by any suitable means, such, for instance, as a 





brush E, bearing on the said cathode. F are rollers by which 
the deposited metal can be removed from both sides of the 
cathode after it emerges from the bath by first connecting the 
ends of the deposited metal to the said rollers. The travelling 
cathode, if of a nature which would be likely to prevent the de- 
posited metal being readily removed therefrom, may be caused 
to pass through a bath ofa material which will prevent the undue 
adherence of the deposited thereto. If wires or strips be 
desired, they may be produced from the sheet or sheets of de- 
posited metal by passing it or them through rolls which will 
divide the sheet longitudinally, and at the same time give them 
any desired form, and this form, for example, when round wires 
are desired, may be perfected by means of drawplates or other 
formers through which the severed portions are passed. The 
endless band may be of any desired length, and it may pass over 
any desired number of rollers, or even over one roller or drum 
only, in which case it could constitute really the periphery of the 
drum. (Accepted February 12, 1896). 


6654. M. Kotyra, London. Telephonic Trans- 
mitters. (2 Figs.) April 1, 1895.—A is the case formed by the 
spiral winding of a flat band of copper or other metal. The same 
result is obtained by cutting a spiral slot a in a metal tube of the 
proper length. B is the internal lining of flexible insulating ma- 
terial—preferably of thin silk fabric. C and D are the metallic 
stop ends which carry the carbon blocks Eand F. The block E 
is in electric communication with the stop end C while the block 
F is insulated. The result is also obtained by making the stop end 
D of ebonite, for example, or by suppressing it altogether, as 
indicated in Fig. 2, The granules K occupy the cavities between 








the blocks E and F, more or less closely. G and H are the con- 
ducting wires. They are connected to the case A and the insu- 
lated block F respectively. Perfect electric communication be- 
tween the block E and the case A is effected by means of the set 
screw I. The pressure brought to bear by the blocks E and F 
upon the granules K may be regulated by the screw-threaded cap 
C'. The block F being fixed in its pena then screwing the cap 
C! down will equeez3 the g 1 oser tog , and unscrewing 
it will allow them to separate to some extent, thereby diminishing 
or increasing the vibration of the granules, and consequently the 
eensitiveness of the transmitting organ. (Accepted February 12, 





130. R. J. Guicher, Charlottenberg, Cummany. 
Electric Accumulators. [4 Figs.) January 2, 1896.—T 
support for the active material is formed in the following manner : 
Lead wires a (in number corresponding to the width of the plate 
which is to be formed) are stretched ona suitable loom as warp, 
and interwoven with threads b of glass cotton, glass or quartz 
threads as weft. After a fabric has thus been produced of a suit- 
able length, it is cut into pieces corresponding to the size of the 
p'ates. The lead wires are then laid bare for a short length at 
the top and bottom and inserted in a specially arranged mould or 
casting form, into which molten lead is pour form a 
frame round the free ends of the lead wires and preferably 
also on the two side edges. A thorough connection of the 
molten lead with the ends of the lead wires (which latter 
serve for the supply as well as for the distribution of the electric 


The upper end of the lead frame which has been cast round the 
fabric should in the mould take the form of a bar c with two lugs 
d and a projecting strip e. far Rae d serve for suspending the 
oa. while the strip e is util for establishiog a good con- 

ucting connection of the electrodes with the ends of the poles of 
the accumulator by the usual soldering or fusing. The above de- 
scribed fabric is now impregnated with the active material in any 
convenient way, and the finished plates are then combined as 
shown in Figs. 3 and 4 to form an accumulator. The plates f are 
arranged in the usual way in two groups as positive and negative, 
each group ending in a conducting stripg or gl. The separate 
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plates are wrapped in a layer of glass cotton h and placed between 
two insulating stands i which support the plates f and compress 
them in such a way that the glass cotton acts as a buffer between 
them. The two standsi are connected with one another at the 
top by means of comb-shaped plates k of insulating material, and 
the lugs d rest between the teeth of these combs. The combs kare 
connected to the stands i by means of screws /. Beneath the accu- 
mulator plates the two stands 7 are also connected by means of 
bars m which are fixed by pins. The whole system is then placed 
in a suitable vessel and surrounded with the electrolyte. (Ac- 
cepted Febuary 12, 1896), 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6777. E.G , Harrogate. Yorks. Acetylene 
Generating and Storing Apparatus. [2 Figs.) April 2, 
1895,.—This improved apparatus for generating and storing acety- 
lene comprises in combination a generator 1, apparatus 6, 7, 9 
for supplying water thereto, a holder 14 for receiving gas gene- 
rated from the generator and storing it, and means whereby the 
movement of the holder is caused to control the supply of water 
to the generator in such a manner that when there is suffi- 
cient gas in the holder, the supply of water to the generator 
will be arrested, and as gas is withdrawn from the holder, 
the water supply to the generator will be more or less 
opened. The relative arrangement of the partsis such that, when 
the bell or movable portion 14 of the holder has been raised by the 
gas within it nearly to its highest position, the projecting portion 
20a of the weight 20 will act upon the lower part of the notched or 











bifurcated arm and thereby turn the spindle of the water cock 9 
to which it is fixed, and cut off the supply of water to the gene- 
rator, thus stopping the generation of gas. As the gas is drawn 
off from the holder by an outlet pips 23, and the pressure con- 
sequently reduced, the bell or movable portion 14 of the holder 
descends, thereby raising the weight 20 with projecting portion 
20a, which then acts upon the upper part of the arm 22 and moves 
the weighted lever 21-22 in the reverse direction so a3 to open the 
water cock 9 and cause the supply of water to the generator to he 
renewed and the generation of gas to again commence. In charg- 
ing the generator, the outer or main part 1 with its pipe connec- 
tions 7 and 11 is lifted off by means of the bandles 2, and the 
basket 4 charged with carbide of calcium or the like, and the outer 
movable part 1 replaced, the gas being prevented from escap- 
ing from the intermediate tank 10 during this operation by means 
of the water 10a therein which seals the lower open end of the pipe 
12. (Accepted February 12, 1896). 


6870. D. W. Sugg, London. Incandescent Gas 
Burners. [2 Figs] April 3, 1895.—Io carrying out this inven- 
tion there is employed a disc or diaphragm valve A, which rests 
on a raised seat B, contained in a chamber B! in a casing B? pro- 
vided with a threaded socket for attachment to the chandelier 
arm or other fitting. The valve A preferably consists of two discs 
of thin metal or other material, connected together at a suitable 
distance apart bya stem. This double valve has two seats, one 
below at B, at the inlet for the gas, and the other B4 above the 
valve A. The object of the upper seat B4 is to prevent gas passing 
out by the air opening D!, when the valve is raised by the pressure 
of the gas below it. In the casing B2 there is formed a side gas- 
way C, from the valve chamber B!, below the valve A, to a central 
hollow stump D above the chamber BI, and there is also formed a 
relief air passage D! from the top of the chamber B! to the outside of 
the casing, nesr the central stump D, to relieve the pressure on the 
top of the valve A. Froma point in the ed socket B*, below 
the valve seat B, a small tube E for the pilot light is carried up to 
the top of the burner. The gas issues from the central stump D 
into a mixing chamber F, which is —_— with lateral openings 
F" for air, as is usual in burners of the Bunsen type, and also a 
guard F2, which extends downwards beyond the openings F1. This 
mixing chamber F terminates in an annular burner G, of the 
Argand type, through the lower part of which air tubes H are 
inserted (preferably radial), so that air may to the centre of 
the burner G. In the central space is fitted a plug G' in which 


erforated supporting disc K for the mantle. Any form of Bunsen 
aor may be employed which will permit of a central air supply 
and a plug for the central rod J. The supporting diss K is prefer- 
ably of woven or sheet asbestos, steeped in a Pp solution, 
and having perforations (Fig. 2) of such a siz? that the products 

















of combustion will readily pass out, instead of being deflected 
through the mantle on to the glass chimney. The central column 
of air serves to support combustion, and thus to burn up the carbon 
atoms which might otherwise be deposited on the top of the mantle 
and other parts. (Accepted February 12, 1896). 


GUNS AND EXPLOSIVES. 


7874. J. A. Deport, Paris. Hydraulic Brake 
Apparatus for Ut the Energy Developed by 
the Recoil of Ordnance. [9 Figs.) April 19, 1895,—The 
object of this invention is to utilise the energy of the recoil not 
only for advancing the gun to firing position, but also for other 
purposes, such as the training or — of the gun, while at 
the same time insuring proper action during the recoil and ad- 
vance, Fig. 1 is a longitudinal section of part of the gun and of 
the hydraulic brake cylinder B fitted with piston A attached to 
the breech of the gun. Fig. 2 shows the brake cylinder with con- 
nections according to this invention. There is provided a pas- 
sage E from the cylinder having a check valve F, and leading to 
an accumulator G or several of these, for supplying apparatus 
indicated at H by which the pressure is utilised. From these 
apparatus the liquid, after performing work, is discharged intoa 
receiver I, which can also receive through a pipe K surplus liquid 


Fig.1. 
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from the accumulator G. The receiver I communicates with the 
brake cylinder by a passage L furnished with a check valve M 
which closes during recoil. The operation is as follows: As ths 
piston advances to the right, the valves D and M being closed, 
the displaced liquid is forced by E into the accumulators, except 
the small quantity that passes the piston by the grooves O. After 
the piston passes E, the valve F being closed by the pressure in the 
accumulator, the brake during the rest of the stroke acts in the 
usual way. When the gun is advanced to firing position, I’ quid 
from the receiver I passes to the cylinder by the pipe L, the valve 
M opening as the piston A recedes, As the piston approaches the 
end of its stroke it encounters the liquid which has passed along 
the grooves C during recoil, and thus has its ¢ moderated, 
the liquid passing the piston by the grooves and the emall hole 
durnished with the valve D. Several modifications of brake appa- 
ratus are described and shown in the specification. (Accepted 
February 12, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7162. F. W. Ostermann and M. W. Beazeley, Lon- 
don. Scissors. (2 Figs.) April 8, 1895.—This invention has 
for its object to provide improved means for causing the blades 
of scissors to move slightly longitudinally relatively with one 
another when in use, so as to obtain a shearing cut. According 
to this invention the pivot isin the form of a stud attached to 
one blade, and having gear teeth upon a part of its periphery. 
The other blade is provided with a longitudinal slot which fits 
over the pivot, and has upon one side teeth which engage with the 
teeth of the pivot in such a manner that when the blades are 





moved relatively with one another upon the pivot the desired 
longitudinal movement will also be obtained. @ and b are the 
two blades of the scissors, and c is the toothed stud or pinion 
forming the pivot, and passing through the slot cl of the blade b. 
The stud c is attached to the blade a by means of a screw d 
which screws through the stud, and is locked in position by a nut 
e countersunk in the back of the blade a. The stud is prevented 
from turning on the blade a by ite shank c? being formed square, 








current) is thus produced by the partial fusing of the lead wires. 


is inserted a central rod J, and this rod carries at ite upper end a 


and entering a square hole in the said blade. 1 is a washer which 
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bears against the yd surface of the stud c and overlaps the 
sides of the slot c!, thereby connecting the two blades together. 
f are the teeth on one side of the slot c! with which the teeth of 
the stud or pinion c engage. When the blades of the scissors are 
moved relatively with one another upon the stud c as a pivot, the 
blades will have a “ow longitudinal movement. Instead of fix- 
ing the stud to one blade, the stud may be loose, and a slot be 
formed with teeth in each blade. (Accepted February 12, 1896). 


MINING, METALLURGY, AND METAL 
WORKING. 


244, F. T. Franke, Dessau,Germany. Annealing 
or Tempering Furnaces. [4 Figs.) January 4, 1896.—The 
heat produced in tempering furnaces of the usual construction 
touches the annealing pots as soon as generated, and passes at 
once either directly from the furnace into the chimney or into a 
flue connecting the furnace and chimney, so that a large part 
escapes without being utilised. This necessitates a large con- 
sumption of fuel, which would be reduced if the heat produced 
in the furnace were fully utilised. The excessive heat required 
with such furnaces also causes a great wear of the annealing pote. 
The object of this invention is to obviate these defects and losses 
by means of the improved arrangement of the tempering furnaces 
and pots shown, in which the brick setting a is built with a cy- 
lindrical chamber b, in the middle of which the conical seating c 
is raised. A flue d passes through the seating c, and leads to the 
chimney. Round the seating c the grate bars / are arranged. Tne 
fuel is fed upon the grate through the charging hole 4, while the 


Frq. 2 




















Upon the 


forms the ashpit. 
conical seating c the annealing vessel or pot ¢ is placed, ggg 
n the 
centre of the pot i is placed a pipe, provided with flanges m at 
each end. The lower flange fills in the opening k, or may be con- 
nected to the bottom of the pot i, while the upper one serves as 


space h underneath the grate bars 


a circular opening k in ite bottom above the flue d. 


support for the annular cover n. Another cover o closes the top 
of the chamber in the brick setting. The heat produced in this 
furnace first heats the chamber } and the outer walls of the 
annealing pot or vessel i, then passes over the cover and heats 
it, and proceeds down through the Pipe 1, heating the central part 
of the annealing pot before escaping into the flue d and chimney e. 
By this way of conducting the heat the annealing pot or vessel is 
heated uniformly, and at the same time all over. A superheating 
of its outer wall, as required with the previous vessels in order to 
heat the castings in the centre sufficiently, is excluded, and all 
the castings in the pot are always heated and cooled uniformly. 
(Accepted February 12, 1896). 


469. J. U. Askham, Sheffield. Apparatus for 
Separating Substances of Different Sizes or Specific 
Gravities. (4 Figs.) January 7, 1896.—The apparatus con- 
sists of a casing A containing a fan B, arranged to rotate in a 
vertical plane or approximately 80, the spindle C of the fan being 
mounted in bearings a attached to the casing A. The casing A is 
separated by a partition A? into chambers D and E, a circular 
opening being provided in the ition A2, in which opening the 
fan B rotates. The chambers D and E terminate at their lower 
ends in contracted outlet p es d and e respectively for,the 
separated material. The material to be separated is fed into a 
hopper F, opening into the upper part of the chamber D, the 
material passing through the hopper on to an inclined sieve or 
riddle G, through which the finer particles pass, while the material 
which will not pass through the sieve is conducted thereby through 
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a spout H out from the apparatus. The fan B being rotated in the 
direction indicated by the arrow in Fig. 2, acts as an exhauster to 
assist the of the material through the sieve G, the heavier 
of the particles of material thus ng through the sieve falling 
to the bottom of the chamber D, and out from the apparatus 
through the contracted outlet d, whilst the lighter icles are 
drawn by the fan into the chamber E, and pass therefrom through 
the contracted outlet é. In the partition A? is an openin; 

I closable by s shutter K, capable of being operated by a handle 





outside the casing A. When thisshutter is open, communication 
is made through the opening I between the chambers D and E so 
that any of the lighter particles which may escape the first action 
of the fan and pase partly dewn the chamber D, will be drawn into 
the chamber E through the opening I and pass therefrom through 
the outlet e. To prevent the material from clinging to the interior 
surfaces of the apparatus, there is provided in the chamber D a 
knocking arrangement consisting of a striker M, S, operated from 
the fan spindle, so as to intermittently strike the apparatus and 
give 4 : ; a vibratory or tremulous motion. (Accepted February 
12, 1896). 


RAILWAYS AND TRAMWAYS. 


6867. R. H. St. J. Fothergill, London. Railway Sig- 
nalling Apparatus. [6 Figs.] April 3, 1895.—According to 
this invention the end of the signal connection A (such as a chain 
as shown) is passed over a pulley B, and attached to a weight 
located in a pit C, whereby the chain A is retained at a uniform 
degree of tension, whatever expansion or contraction may take 
place. Near this attached end of the chain A, that is near the 
pulley B, is provided a bar D, capable of being slidden at right 
angles to the chain A, and fitted with a roller D!, to bear against 
the chain. Near the side of the sliding bar D adjacent to the 
signal, is provided a tupporting pulley E, on a fixed axle, to sup- 
port the chain A against a lateral pull. Oa the other side of the 
sliding bar D, next to the tension device, that is, next the pulley 
B, there is fitted a gripping device F, whereby, when the 
sliding bar Dis moved in a direction at right angles to the chain 
A, a3 shown by dotted lines in Fig. 2, one part of the chain will be 
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held fixed by the gripping device F, while the chain will be drawn 
over or round the supporting pulley E by the transverse motion 
of the bar D and the signal thus operated. The sliding bar D is 
operated from the cabin G in the usual manner. At the part F, 
where the chain A is to be gripped, the chain A passes through 
an aperture F! in the fixed plate F. This aperture is somewhat 
“keyhole” or heart shaped, and so arranged that the chain A, 
when not acted upon by the sliding bar D, passes freely through 
the larger part of the aperture F!. When, however, the chain A 
is acte — by the pulley D! of the eliding bar D, the chain 
Ais forced into the contracted end of the aperture F!, and is 
thereby gripped and held. By the means described the connec- 
tion A with the signal H, Fig. 1, is alweys held at a proper tension 
automatically, which tension is not altered by either expansion or 
contraction, while the throw necessary to properly actuate, the 
signal is lessened. (Accepted February 12, 1896). 


7547. J. Anderson, Oban, Argyle. Apparatus for 
Ventilating Railway and other Carriages. (3 Figs.) 
April 13, 1895.—1 is the shell or casing of the apparatus, made of 
approximately D-form in cross-section, and provided on its inner 
side, near its central portion, with two rectangular openings 2 
and 3, between which is secured a transversely arranged box or 
hollow division 4 that serves to divide the casing into front and 
rear chambers 5 and 6 respectively, and to carry the contracted 
central portion 7 of the induction tube. 7a and 7) are the oppo- 
sitely flaring ends of the said tube, which is flattened at the sides 
as shown, the said ends being perforated for a part of their length 
at exch side of the central division 4, and terminating in contact 
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with the ends of the shell or casing 1. In the example shown, 
the shell or casing is made in two parts, of which the inner is a 
plate, having the openings 2 and 3 formed therein, and the outer 
is a flanged and dished plate secured to the other. In this case 
the spaces left between the ends of the induction tube and of the 
two parts of the shell or casing at the points 8 (Fig. 3) are suit- 
ably closed, as, for instance, by pieces of sheet metal. The 
arrows a@, in Fig. 2, represent the directions of the air currents in 
the ventilator when the latter moves rapidly in the direction of 
the arrow a'; the direction of these currents is, of course, 
reversed when the ventilator moves in the direction of the arrow 
b). Accepted February 12, 1896). 


SHIPS AND NAUTICAL APPLIANCES. 


6708. J.Clarkson,Manchester. Submarine Signal 
and Search Lights. [2 Figs.) April 2, 1895.—Thisinvention 
relates to an improved method of exhibiting the usual ships’ lights 
or extraneous and subsidiary lights in thick and foggy weather, so 
as to avert collisions with other vessels, or to safeguard the ship in 
situations where submarine or other obstructions or dangers 
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exist, It is well known that in foggy weather the most powerful 


lights fail to pierce the fog, and collisions and other disasters are 
frequent from this cause. It is also known that the transparency 
or light-transmitting power of water is not materially affected by 
fog or other atmospheric conditions. With these facts in view the 
inventor arranges to exhibit ships’ lights beneath the surface of 
the water, so that in thick and foggy weather the light is trans- 
mitted sufficiently to discover the approach of other vessels. a is 
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a submarine head-light arranged in the bows of the vessel and 
placed beneath the water level. Port and starboard conning 
chambers ), ) with glszed look-out apertures are arranged in con- 
junction with the light a. The occupants of the look-out or 
conning chambers b, ) would have under their control telegraphic 
or other means to transmit directions to the officer on the bridge 
or engine-room, or the steering gear could be controlled directly 
from the conning chambers. In addition to the submarine light 
in the bows of the vessel, there may also be a port light c, star- 
board light d, and stern lightse,e. These por’, starboard, and 
stern lights if desirable may be also used in conjanction with look- 
out chambers, as in the case of the head-light, The lights may be 
derived from oil or gas, but electric lighting is preferable. _ The 
globes or transparent receivers containing the submarine lights 
would preferably project from the plates so as to be discernible 
from different angles. (Accepted February 12, 1896). 


167. J.B. Hirschmann, Eltville,Germany. Appa- 
ratus for Propelling Ships, &c. [4 Figs.) January 3, 
1895.—Screw propellers as hitherto used for ships have the 
defect that, whilst the water acts fully on the outermost parts of 
the blades, the parts near the rotating shaft prod little or no 
power. Moreover, with the screw propellers generally used it is 
difficult to speedily turn the ship or to move it in a lateral direc- 
tion. This invention has for its object, by means of an im- 
proved propelling apparatus, to overcome the aforesaid objec- 
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tions. The improved propelling apparatus consists of one or more 
twisted blades or vanes (such as 8) arranged at suitable parte of 
the vessel and revolved by suitable machinery. a, a' are brackets 
fixed to the ship’s hull and carrying bearings b, b' in which the 
shaft ¢, cl revolves. This shaft, which carries the screw s, extends 
beyond the bearing b', where it is provided with a small sprocket- 
wheel d connected by the chain e with a large sprocket-wheel, 
mounted ona suitable shaft and actuated by the connecting-rod 
g of theengine h. (Accepted February 12, 1896). 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


7038. E. F. Wailes, Newcastle-upon-Tyne. Steam 
Generators. [7 Figs.) April 5, 1895.—This invention is 
applicable to most types of internally fired boilers, but has espe- 
cial reference to marine boilers of the multitubular return type. 
The improvements consist in interposing between the furnaces and 
the busti hamb one or more fire flues, disposed, when 
more than one, either above the furnace grate, below the grate, or 
partly above and partly below the grate, with or without pro- 
vision for supplying air either under natural or forced draught, 
and heated or not, into the combustion chambers. A, A! are the 
furnaces, B1, B2, B* the flues leading from the furnaces to the com- 
bustion chambersC, C'. The furnace front D has formed upon 
it the ‘‘ dead-plate ” E, upon which rest the front ends of the grate 
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bars F, made in one length, and at the back end resting upon a 
shelf G, on which the bridge H is placed, of fireclay or bricks. A 
small pipe J conveys air from the ashpit through the water space 
into the bustion chamber, and also serves as a means of clear- 
ing out the soot accumulated in the combustion chamber, by 
introducing a rake from the stokehole, and the mouth of this pipe 
may be closed or partially closed at the front end so as to regulate 
the quantity of air. This air may enter either under natural or 
forced draught, and will be warmed in its passage through the ash- 
pit and through the hot water in the boiler. In addition to this 
x ba air, a sprayer K may be introduced into each combustion 
chamber with a supply Pipe L leading from it through the 
water in the bottom of the boiler to the front next the stokehole, 
and this air may be applied under natural or forced draught in 
regulated quantity. (Accepted February 12, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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MODERN FOUNDRY PRACTIOE. 
(Continued from page 239.) 

Now let us look into the moulding of an 
article of very different form. We take a hollow 
piston of the form shown in Figs. 72 and_ 73, 
subjoined, because this requires to be dealt 
with in an exceptional manner. The eight cores 
which form the hollow chambers in the piston 
must have an outlet somewhere to carry off the 
gases, and to permit of the cores being taken out. 
There is, therefore, a circular opening in this 
case of about 3} in. diameter in each chamber. 
These have to be afterwards bored out and tapped 
by the engine fitter, and filled up by plugs screwed 
in tightly. They have to be large enough for the 
founder’s needs, and yet kept within limits as to 
size, otherwise it would be difficult to plug them 

















well afterwards. Unless a special soleplate is 
made and kept for this kind of thing, there 
is no need to make one. A piston is one of 
those articles that can be conveniently moulded 
on a plain barred box as a sole. An ordinary 
square or octagon tep part serves very well, 
because, as will be found, a number of holes have 
to be bored through this sole in positions that 
cannot be readily predetermined. The piston is 
most easily and conveniently moulded with the 
convex side uppermost ; and indeed this is neces- 
sary for another reason. The parts that are to be 
turned and faced are cast down, and are thus ren- 
dered more solid. Fig. 69 shows the mould begun 
on a box part B. The box is rammed up flush, 
with pit sand, and has a pin in the centre to make 
a hole for the spindle. Then it is set on a gig or 
stove carriage. The spindle is put in, and the box 
levelled up to be parallel with the plane swept by 
the revolving sheer iron, then the loam board L, 
cut to the outline of the piston and with an addi- 
tional step for a bearing, is fixed to the sheer iron 
and adjusted to the required diameter by a gauge. 
The board is set about 3in. above the surface of 
the sole to permit of some hay ropes h, h being laid 
across at the surface. These are to render the face 
of the mould as open as possible, for this is a flat 
surface, prone to ‘‘ scabbing” if the gases are not 
allowed to escape freely. Bricks are built around 
the circle as shown—the space in centre may be 
rammed up with pit sand to within }in. of the 
board, and then the whole is “roughed up” with 
soft brown loam. When it has been smoothed 


to the exact size the loam board is taken off, 


The moulder may now proceed to make his 
eight core irons for the eight sectors shown in 
half-plan, Fig. 71. These are simply made on 
a levelled bed of sand, by forming a track with 
the fingers of the shape shown at I, Fig. 71, and 
pouring metal into these tracks. The oblong hole 
in the centre is for a bolt to be passed through 
the core by the opening H, and is made wide 
enough in case a bar of the box might obstruct 
the boring of a hole through the centre of H. 
These ‘‘ finger irons,” as they are called, have 
several dabbers sunk in the sand, and a few pieces 
of nailrod of proper length are cast in for the upper 
side of the iron, also a lifter or eyelet ¢ is put as near 
the centre of gravity of the core as can be guessed. 
These are seen in the half-section, Fig. 70. These 
irons are cast just as thin as hot metal will flow 
through the track. The next stage is to put in the 























are the only parts of patterns necessary for this job. 
There are now eight segmental compartments into 
which the cores are to = formed. The surface is 
brushed over with parting blacking, a wooden pin 
is put into each bolt-hole to mark its position, some 
stiff brown loam is then put into the bottom of each 
compartment, and the ccre irons washed with clay- 
water are bedded in. One of these irons is shown 
at I, Fig. 71, witha pin having a square head to form 
the seat for the head of the bolt. A loam board S 
of the form shown in Fig. 70 is made to slide over 
the upper edges of the arms and so to form the top 
side of the cores. Hay ropes spun fine are made to 
wind through the wrought-iron dabbers, and to 
intersect in one or two layers among the stiff loam 
with which each compartment is now filled. These 
hay ropes are all led into the square pin as a com- 
mon centre for venting. 
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eight circular cores H, H. These are made up on 
the circle L, Fig. 71, at equal distances apart, but 
the moulder is at liberty to shift these cores a little 
if necessary, to avoid a bar in the box. He bores 
his holes row to ascertain the position. As these 
holes are simply an exigency for casting, their exact 
position is of no importance. The cores being made 
up and dried, the thickness board T, Fig. 70, is fixed 
to thesheer iron. This thickness when dried forms 
the seat for the eight cores to be made in their place. 
But the eight arms A, A, with their half-circular 





and the mould is run into the stove. 





blocks on ends, are set in at equal distances. These 





When these cores have been dried and smoothed, 
over their top side, another thickness board cut 
to the dotted line on the board S, Fig. 70, is put 
on to form the thickness above cores. When 
this final thickness has been swept and smoothed, 
the mould is ready for the top part. The simplest 
top part for this is also a box. One of those 
octagon top parts used for bevel-wheel moulding 
in greensand is exactly suited for this. It is not 
necessary it should go into the bearing. It is 
better it should rest on the edges. The whole 
upper surface of the mould having been painted 
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with the parting medium, and a surface of brown 
loam laid over that, the box, clay-watered in- 
side, is laid on. Two or three gate pins are 
placed near one edge as runners, and the same 
number of pins at the opposite edge as flow gates. 
Now the box has to be filled up, and with what ? 
A mixture of riddled pit sand and clay-water called 
‘*skilly ” is prepared, and a little thrown into the 
box. ‘The moulder now takes whole bricks where 
the lift is deep, or half-bricks, or in fact whatever 
kind he can get most conveniently, for the size of 
the pieces is not important, and pushes them down 
between the bars, and thus fills up the entire box 
with part bricks and skilly, but in such a manner 
that none of the bricks project above the box bars. 
The gate-pins are now withdrawn, and at the same 
time the holes they leave are filled up with parting 
sand to keep the loam fromclosing up. The whole 
structure now completed is pushed into the stove. 

After a night's drying the mould may be parted. 
Marks are first made at the edges, and the top part 
is lifted off, turned over on its back, and placed on 
another carriage. The ‘‘ thickness” is then re- 
moved, and with a spike each of the wooden arms 
is withdrawn. ach core is inscribed with a 
number to insure its being replaced in its own 
position, and each, if dry enough, is lifted out 
by an S-hook put into each eyelet. These cores 
havetheir sharpcorners rubbed off, andare otherwise 
dressed up a little with sifted loam and laid on a 
carriage or on bricks laid on the dressed top part 
for further drying. The lower thickness being now 
removed from the drag, the mould may be dressed 
where required, and the whole of those parts should 
be subjected to a very thorough firing. A core is 
prepared for the centre, and the spindle being re- 
moved, that core is put into its seat. All the parts 
of the mould are now blackwashed and again dried, 
and when they come from the stove they should be 
dry enough for closing. The dryness of a mould 
can often be ascertained by trying to draw out some 
of the hay ropes built into it. If any straws can 
be drawn out, they will show by their appearance 
whether they are sufficiently burnt or not, and thus 
will indicate the dryness of the interior. This is, 
indeed, a more reliable test than depending upon 
any thermometric register of the heat of the stove. 
The mould must be dry, whatever may have been 
the heat it was exposed to. It is the mould itself 
which always gives the best indication of its con- 
dition. 

The drag being now thoroughly cleaned out, it 
is necessary to place the cores in position. A few 
pipe nails are required to carry them, in addition to 
the cores H ; and they are all laid in their proper 
order. The moulder probes with a rod to ascer- 
tain if all the holes are in line with the holes 
through the box beneath, tries also whether 
the thicknesses between each, forming the arms, 
are equal, and shifts them more or less as may be 
necessary ; then he lifts each one separately to 
‘‘glue” it to its round core H underneath. The 
compound, called ‘‘ glueing stuff,” is made up of 
thick clay-water and fine white loam. A little of 
this is laid ina circle oneach core, surrounding the 
bolt-hole, and then the core is laid in. He now 
drops a bolt about ~ in. in diameter into the hole, 
long enough to come through the box part 1} in. 
When all these sector cores have been dealt with 
in this manner, the moulder pushes a small tube, 
made of sheet iron or tiuned plate, down past the 
side of each bolt, also a little white loam down 
around the tube at the joint, and so secures it 
against the entrance of metal. The mould is 
litted when all the cores have their bolts and tubes 
in, and the bolts are now tightened up underneath 
by nuts and washers placed across the bars, suffli- 
ciently tight to prevent themrising. If this is well 
done, itisimpossible that metal can get into the cores. 
Sometimes strong doubled wires are used for tying 
down the cores instead of boits ; but the wires are 
unreliable, and do not always fasten so as to give 
enough tension. The bolts are secure, and they 
can be used over again many times, for they can be 
taken out quite unharmed when the core iron is 
broken up. If one core should rise, however 
slightly, metal would be admitted, the vent closed 
up, and, of course, the casting would be a waster. 

So the securing of these cores properly is a 
matter of the first importance. All the plug-holes 
on top of the cores are now filled up, first with 
some small ashes or gravel, then the surface 
plugged with loam, and each plug dried by a hot 
iron plate placed over it. The mould can now 
be placed in a pit deep enough to receive it, and 





the bottom should slope a little, so that the mould 
can be filled with metal run ‘‘ up-hill.” Large flat 
surfaces of this kind ought always to receive the 
metal at one side, the metal flowing upwards till the 
surface is covered. This is better than allowing 
the metal to wash about over the level surface, 
and give a chance of scabbing. 

A circular track corresponding with the circle of 
bolts is cut in the bottom of the pit and filled up 
with straw. This forms a vent for all the eight cores ; 
it also allows the washers and nuts to sink into a 
soft place without meeting anything to disturb 
them. A branch track is led away to one side of 
the pit. The plugs in the cores being thoroughly 
dried and blackened, the top part is laid on with 
the three or four running gates at the lower edge, 
and the flow gates at the highest part. Some 
founders take the precaution of trying the thick- 
ness with soft balls of clay before finally closing, 
then they put tinned pipe nails into the top part, 
with their heads standing up as high as the thick- 
ness indicated, but the writer thinks this a needless 
precaution, and more likely to be injurious than 
beneficial. The binders or clams are put on, the 
pit rammed up, and the cast made in the usual way. 
If it takes the metal quietly, it is certain that no 
one of the cores has moved. If one did rise, how- 
ever little, the metal would get in and stop the vent- 
ing of that particular core, and perhaps flow through 
the bolt-hole into the vent channel. Consider- 
able commotion would follow, the metal would be 
thrown out in showers, and this would not cease 
until it had solidified. 

Any further descriptions given of the process of 
moulding in loam will now be much briefer ; for it 
is unnecessary to repeat in detail any proceeding 
which has already been fully elucidated, and which 
it is hoped the reader has understood. 

It will now be instructive to look into the mould- 
ing of an article much in demand in some foundries, 
and which calls into requisition some appliances 
and peculiarities of treatment which have not yet 
been noticed. We refer to aroller for asugar mill, 
and take one of common size for illustration, say 
32 in. in diameter and 4 ft. in length. 

Fig. 74 shows a section of this roller, with a head 
of about 6 in. depth on the top end of the casting. 
It is intended that this head should be sufticiently 
large to collect all the slag and impurities that may 
rise on the surface of the metal,‘as well as all air 
bubbles and dirt from the mould. The head is sub- 
sequently cut off by a parting tool in the lathe. On 
commencing to mould this roller a plain bearing B, as 
shown in Fig. 75, is swept up, and when dried a little, 
and blackwashed, a cope ring C of suitable size is 
put on and a cope board fixed to the sheer-irons. 
The cope is built as usual with bricks and black 
loam. Half-brick thick is sufficient—if whole 
bricks are used they can easily be built to the circle 
by placing them on end, alternately with a course 
of half-bricks on flat. A hoop is put around the top 
course, as already explained, previous to ‘‘ roughing 
up.” When the cope has been smoothed inside, it 
is lifted off and put on a stove carriage to dry. 
The moulder cannot commence to build the core 
until he has made some rough core-irons, as shown 
in Figs. 77 and 78. These are called ‘‘ finger” 
irons, because their forms are usually struck out by 
pressing the fingers into a level bed of sand within 
a circle drawn by compasses ; and as there are three 
rollers to every set for a mill, there will be six of 
these core-irons to make—two to each roller. Long 
dabbers D are formed in the soft sand by pushing 
in a piece of wood of the shape required, and some 
smaller dabbers around the periphery. This makes 
an excellent and cheap frame for a core of this 
shape. These cores are made easily without a 
core-box. They are strickled on what is called a 
‘* pin-plate,” by a pin-board P B, Fig. 76. It will be 
seen that the outline of the half-section is cut out of 
a board, and on the centre line under the foot F is 
driven a small iron pin about fin. in diameter, 
which, when inserted in the hole in the plate, forms 
a centre around which the board is turned. 

A great many circular cores are made by “ pin” 
boards, as they are called. A little stiff loam being 
laid within the sweep of the board, the iron, clay- 
watered, is bedded upside down, as shown in the 
section, Fig. 76. The large dabbers support the 
stiff loam, and when this rough core is dried, the 
pin-board is set again, and the core smoothed with 
tine loam. Before commencing to build the core for 
the roller, the moulder takes one of these cores A, 
and places it in the print formed for it by the bearing 
board. This is shown in Fig. 79. The core is 





“glued” down securely with glueing stuff. The 
spindle with two sheer-irons being now set, the core 
board is attached in the manner shown. Its proper 
height is determined by a line on the board at L. The 
core A itself regulates the diameter at the bottom, 
and at the top is settled by the gauge. This core is 
now built of loam bricks, because these are more 
easily taken out of the casting. It will be seen that 
the core board also forms a print on the upper end 
for the reception of another core A. When the main 
core is dry this is put in and glued as before into a 
track T (Fig. 80), which is cut out by the moulder. 
The joint is filled up, and the core when dried is 
blackened. The cope also being blackened with a 
thick coat—for this is necessary where there is a 
large body of metal, as in this case-—nothing re- 
mains but to prepare a “top cake,” which is made 
in similar manner to that already shown in Fig. 52 
(page 107 ante). Only in this case one large hole f 
about 4 in. in diameter is formed asa flow gate, and 
to permit of feeding a long time. There may be 
three other openings about 1} in. in diameter for 
pouring by. The whole mould is shown put together 
in Fig. 80, and the reader will easily understand 
that this can now be placed in a pit, or part of a pit, 
with the crib at the upper end, and cast. Before 
the top cake is laid on, the moulder tries with a 
straight-edge whether the cope and the core stand at 
thesame height. They ought to, if carefully made, 
but it may be that the core is rather higher, in 
which case a little soft loam may be laid on top of 
the cope, and the cake makes a bed for itself when 
laid on. A track T is cut around the top of the 
core and filled with glueing stuff. As a further 
security itis daubed with loam inside and outside of 
the joint, and when the crib is rammed up and the 
cake bound down, the gate holes are fitted with the 
gate pins f, 7, and a runner head formed as ex- 
plained. There rollers are always wanted of strong 
and hard iron that will wear well. A large propor- 
tion of scrap should, therefore, be added to 
No. 3 pig iron as a mixture for this. Founders 
can easily give hardness to their iron by using an 
inferior metal with a large proportion of scrap ; but 
intelligent readers do not require to be informed 
that hardness is not an indication of strength in 
cast iron. Some of the worst irons are hard with- 
out having any redeeming quality. 

The same ring for the top cake serves for repeated 
castings, but the core irons, Fig. 77, have to be 
broken up by the dressers into small pieces to get 
them out through the eye of the roller. A mould 
for a roller of this kind is quickly and easily made. 
It requires no particular finishing, and theré is no 
excuse for wasters—the less so as they are most 
inconvenient masses to break up. 


(Zo be continued.) 





THE RHONE HYDRO-ELECTRIO 
INSTALLATION. 

ALTHOUGH one of the largest and most beautiful 
rivers of France, the Rhone is but little utilised ; 
it is true that improvement works of considerable 
magnitude have been carried out upon it, but 
these have not resulted in making it a first-rate 
navigable stream. The conditions are not favour- 
able ; it often runs with a very rapid and tumul- 
tuous course, largely due to the relatively steep 
slope of its bed. This natural obstacle to naviga- 
tion can, it is true, be turned to account, for the 
considerable differences in level, even between 
comparatively adjacent points, combined with the 
enormous volume of water in the river, might be 
largely available as a source of power. This great 
energy running to waste has, however, only been 
made use of at two points. Not long since we 
published a series of articles describing in much 
detail, various hydro-electric installations in Swit- 
zerland and Germany ; in France similar work has 
been done on the Rhéne.at Bellegarde, but on a 
smaller scale than the great undertaking of Tur- 
rettini at Geneva. But, excepting at Bellegarde, no 
efforts have been made to utilise the natural force 
of the Rhone, which flows through Lyons with a 
vast potential, but wasted energy. Such at least 
was the case before M. Raclet, a well-known engi- 
neer of Lyons, devoted himself to the preparation, 
and subsequently to the execution, of a utilisation 
work on a large scale, the object of which was to 
convert the water power into electric energy, and 
distribute it to power consumers in the great indus- 
trial city. The conditions are peculiarly favourable 
for an enterprise of this kind, on account of the 














wee 








Aprit 17, 1896.] 


ENGINEERING. 





495 








large amount of power consumed by the small 
industrials of Lyons. Since 1862 the total has 
increased tenfold, and though it is apparently 
insignificant for a great manfacturing centre, it must 
be borne in mind that the centres of production in 
the city are widely distributed, and that, individu- 
ally, they absorb but little power ; owing to this fact 
the industries of Lyons are especially adapted for the 
substitution of electricity for steam. As every one 





water power of the Rhine. It is also contemplated 
thatthe energy obtained by the present works will be 
made use of at a later time for lighting the city, but 
that is a question for the future, Lyons, like many 
other provincial towns in France, being largely in 
the hands of a gas monopoly. The concession of 
the gas corporation will, however, lapse in a few 
years, and the ground will then be free for the 
electric light. When we add that it is also in- 
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PLAN SHOWING DISTRIBUTION OF ELEcTRIC Marns, 


knows, weaving, and particularly velvet weaving, 
is the staple industry of Lyons; the conditions 
under which it is carried on are, however, gradually 
changing, and the cottage looms are disappearing in 
favour of the factory system, chiefly on account of 
the difficulty of obtaining power sutticiently cheap. 
More than 40,000 home weavers have left the city, 
finding it impossible to compete against the large 
establishments in the suburbs, and which, for the 
most part, are supplied with an abundance of 
hydraulic power. Under these circumstances it 
would seem reasonable that a system of electrical 
distribution would go far to restore the old state of 
industry, and enable the cottage workman to resist 
the otherwise crushing competition. There are, of 
course, many other important occupations in a 
great city with half a million of inhabitants that 
cannot be carried on without motive power, and 
these would also benefit by the utilisation of the 





tended that the current obtained by the, energy of 
the Rhone shall be applied to the service of electric 
tramways, which are beginning to supersede horse 
traction in Lyons, it will be understood that the 
undertaking is on a large and very comprehensive 
scale, which probably will not have its full realisa- 
tion for many years to come. 

In order to carry out this programme, a com- 

any was founded in Lyons in 1889, by a num- 
Ge of the leading industrials and capitalists of 
the city and neighbourhood ; the first step to be 
taken was to obtain an authority from the State 
to acquire and utilise a certain volume of water 
from the Rhéne, and to establish at a suitable 
place the necessary hydro-electric installation and 
system of distribution. The official stages through 
which such a scheme has to pass in France, are 
as tedious as in this country, and three years elapsed 
before sufficient progress was effected to bring the 





question before the French Chambers. As may be 
supposed, the promoters met with oppositionat every 
step, but this was successfully overcome, and the 
works were at last sanctioned in 1892. Notime was 
lost in commencing the enterprise, which has been 
pressed forward as 1apidly as possible, and is now 
iu an advanced condition ; if we have not referred 
to it at an earlier date, it is because we wished to 
describe the works as they will be actually com- 
pleted, many deviations from the original plan 
having been made. 

The law under which the company secured its 
privileges, prescribed that the energy to be obtained 
from the fall of the Rhone near Lyons, and amount- 
ing to about 20,000 horse-power, should be distri- 
buted in the form of electricity, throughout the city, 
to the suburb of Villeurbanne, and at a later period, 
if required, to certain of the communes. The 
works comprised the construction of a canal above 
Lyons, and about 18,600 metres in length ; this 
canal, which is provided with locks, passes by the 
village of Jonage, which has given its name to the 
entire installation. It was also made a condition that 
the canal, at all times, and throughout ite entire 
length, should be open for navigation. Although this 
condition involved serious responsibilities on the 
company, it was a matterof primary necessity that the 
navigation should not be interfered with ; indeed, 
it was only by this concession that the opposition 
of the barge-owners was overcome, as they natu- 
rally required a guarantee that the injury done to 
the navigable channel should be compensated by 
a permanent canal. The volume of water that the 
company is at all times permitted to withdraw from 
the river, is 100 cubic metres per second (3530 cubic 
feet), but this can be increased to 150 cubic metres 
(5300 cubic feet) at such times as the total discharge 
of the Rhéne equals 600 metres (21,180 cubic feet). 
It occasionally happens that the entire flow of the 
river is reduced to 130 metres (4590 cubic feet) 
which would leave only a balance of 30 metres 
beyond the derivation ; such a diminution is, how- 
ever, of somewhat rare occurrence, and as after 
the completion of the works the new canal should 
have a uniform depth of 2.50 metres (8 ft. 3 in.), 
the conditions of navigation will be permanently 
improved. Until now the barges ascending and 
descending the river meet with serious difficulties 
between Jons, where the canal commences, and 
Lyons. The company will be obliged to maintain 
a@ permanent minimum depth in the canal of 2 
metres (6 ft. 7 in.) ; it must be kept open for navi- 
gation continuously, and no toll can be levied on 
passing boats. It is also compulsory to maintain 
the channel and the canal generally in good condi- 
tion, and the company are responsible to the barge- 
owners for any delays that may be incurred either on 
the canal orat the endlocks. Such conditions, though 
onerous, cannot be considered unreasonable, and as 
the company has obtained a concession for 99 years, 
there will be ample time for them to develop and 
profit by the use of the power they have obtained. 
At the expiration of the concession, the State will 
take possession of the installation as it will then 
exist. This contingency need not be considered by 
the present owners, but the Government has also 
reserved the power to purchase the undertaking at 
the end of 15 years, a reservation which may prove 
of interest to the actual shareholders. 

A few words should be said here as to the con- 
ditions provided for in the law, and which have to 
be complied with by the concessionaires, in regard to 
the distribution of current generated by the fall of 
the river. They have, in the first place, to estab- 
lish a complete primary and a secondary réseau, 
which will be developed as the demand for the 
current increases. For every customer who makes 
a three years’ contract, the concessionaires are 
bound to lay the service connections, and supply 
current, provided that the value of the amount 
taken has a total rental value equal tc one-fourth of 
the cost of making the service. The concessionaires 
are, of course, obliged to furnish current along the 
whole length of their main leads; neither wires 
nor cables can be placed in any gewer, but must be 
laid beneath the sidewalks in conduits of pottery, 
masonry, or metal. There has to be such a canali- 
sation under each pavement, so that no wires are led 
across the road. The establishment of the canali- 
sation is supervised very closely by Government 
officials, and detailed rules are prepared both for 
installation and maintenance ; these rules are very 
similar to those which are in force in Paris, and 
to which we have already alluded (see ENGINEERING, 
vol. lx., page 735). 
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Minute rules are included in the law on the con- 
ditions under which current may be furnished to 
subscribers ; it must be always at the disposition 
of the public between the hours of five in the morn- 
ing and midnight, as a minimum. Current sold 
for motive power is to be reckoned in horse-power 
units of 75 kilogrammetres measured on the motor 
at the house of the subscriber, after transforma- 
tion, if transformers are employed, at the rate of 
736 watts per horse-power. The tariff fixed is 
.027 franc per hour or 72 francs a year for each 
tenth of a horse - power and for a motor up 
to 1 horse-power. For a 2 horse-power motor 
the tariff is .260 franc per hour, .250 franc 
for 3 and .240 franc for a 4 horse motor ; 
the tariff then decreases progressively by six- 
thousandths of a franc per horse-power to 20; 
for higher powers the reduction is also progressive 
in such a proportion that the annual charge for 40 
horse-power is .100 franc, and .090 franc or 250 
francs per annum for 50 horse-power. The com- 
plete scale of charges for all ranges of horse-power 
is established by a prescribed formula, from which 
some of the above figures have been deduced ; the 
company is not obliged to furnish any subscriber 
with more than 50 horse-power. The charges we 
have quoted are the maxima, and the Minister of 
Public Works has the power of reducing them at 
the end of 15 years, if it appears that the develop- 
ment made shall justify such a reduction. At the 
present time the tariff for electric lighting current 
has not yet been settled. 

The illustrations that we publish on pages 496 
and 497 will convey a good idea of the works that 
are now well advanced towards completion. The 
plan, Fig. 1, shows the course of the canal to which 
so large a part of the water of the Rhdéne has been 
diverted. Along this portion of its course the 
river is divided into a considerable number of in- 
dependent channels, and it has been possible to 
make use for a considerable distance of one of the 
old and previously dry watercourses. The canal, 
which commences at Jons at a point where the 
river widens, comprises three distinct sections ; 
one of these is the feeding channel with a water 
inlet ; the second section consists of a double lock, 
and the third is the discharge canal, which enters 
the Rhéne above Lyons and nearly opposite a large 
island in the river; the navigation is carried on 
through these three sections. 

The inlet of the canal is on the left bank of the 
river, and it was not considered necessary to pro- 
tect this inlet with a dam; there appeared to be 
some danger of the mouth silting up, but this was 
not realised ; the deep channel of the Rhdne 
sweeps round a somewhat sharp curve at this point, 
and the bed of the canal is at a higher level than 
that of the river. These two circumstances pre- 
vent any accumulation of sand at the mouth of the 
canal. About the third kilometre a lock is con- 
structed, as well as an intake from the river ; here 
a dam is built with 22 sluice gates (see Figs. 3, 4, 
5). The top of the lock walls coincides with the 
level of the towpath that runs along the side of the 
canal from end to end. The lock is of a new 
type adopted on the Rhéne ; it has a clear width 
of 16 metres (52 ft. 6 in.), and a length of 160 
metres (535 ft.). The sluices, which pass through 
a dam wall 4 metres in thickness (13 ft.), are 
circular and 3 metres (9 ft. 10 in.) wide. The 
foundations of the lock are in beton, and all the 
excavations are made under water by dredging ; 
the material is almost exclusively sand and com- 
pact gravel. Figs. 10 and 11 are views on this part 
of the canal. Until it reaches 8.5 kilometres, the 
canal follows the foot of alow flank of the Alpsj; 
its width, like that of the discharge canal, is 60 
metres (197 ft.) at the floor. The sides are made 
with a slope of two to one. So far, the canal is 
wholly in earthwork, but at this point, to where 
the power station is established, and for a dis- 
tance of 7.5 kilometres, one side is formed by 
the rocky slope referred to above, and the other 
side is in masonry of a very sclid description. Over 
a part of the length it has been found necessary to 
puddle the bed and the sides of the canal to prevent 
leakage, but on account of the very slight current 
there was no necessity to revet the earth banks to 
prevent erosion. On this first section of the canal 
there are 19 straight lengths, making together 9.702 
kilometres (about 6 miles),and 18 curves of from 400 
to 2000 metres (437 to 2180 yards) radius, and 
having a total length of 6.058 kilometres (about 
3} miles). The feeding section of the canal termi- 
nates at the power station. At kilometre 8.5 a 





weir has been constructed to take the overflow from | per single horse-power will not exceed 720 francs 
the canal ; this precaution is necessary in the event per annum, which compares favourably with that 


of trouble to the sluices ; this weir is of the same 


| 


for gas engines, 1250 francs. The estimated cost 


typeas that adopted at Parcy on the Canal de l'Est. |of a 20 horse-power steam engine per annum 


It is formed of a series of semicircular basins with 
masonry overflow walls in two stages, each 2.50 


is 400 francs per horse - power, as compared 
with 360 francs to be charged by the new power 


metres in height (8 ft. 3 in.) and 110 metres (361 ft.) | company. The convenience and economy thus 


long ; its discharge capacity is calculated for 278 
cubic metres (10,850 cubic feet) per second. This 
overflow is built on piles driven into the sandy 
gravel that forms the foundation at this place. By 
reference to the plan it will be seen that immediately 
below the weir there is a large natural basin about 
150 hectares (370 acres) in area; this has been 
utilised as a storage reservoir ; it contains 14 million 
cubic metres, and will be used as a means of regu- 
lating the level of water in the canal, as well as to 
increase the discharge, and consequently the power 
“toma in the station at certain hours of the day. 

etween this basin and the power station, the 
width of the canal has been increased so as to pro- 
vide a section proportional to the additional dis- 
charge. Throughout its whole length the feeding 
canal has a uniform slope of .10 metre per kilo- 
metre ; it terminates at 15.60 kilometres, where the 
central station is located (see Fig. 1). The available 
fall at the station is 12.20 metres (40 ft.); the 
station itself is built on adam of masonry 175 metres 
(574 ft.) in length, and is intended to contain 20 
turbines, each of 1000 horse-power ; of these, 12 are 
intended to be kept at work, the others forming a 
reserve (see Figs. 6 and 7). The turbines are placed 
7 metres (22 ft. 11 in.) apart from centre to centre ; 
each has its own feeding and discharge conduit, an 
arrangement which will greatly facilitate inspection 
and repairs. The transverse section, Fig. 8, clearly 
explains the general arrangement. The power house 
consists of a basement and two upper storeys ; in 
the basement the discharge openings from the tur- 
bines converge into the tail race; the first storey 
above contains the turbines, and in the upper floor 
are placed the generators. ach turbine is coupled 
direct to adynamo. The station is well located, 
being comparatively near the industrial quarters of 
Lyons. The difference in level between the feeding 
and the tail-water canals is overcome, so far as navi- 
gation is concerned, by lockage, as is shown on the 
plan, as well as on the more detailed views, Figs. 6 
and 7, and the section of canal, Fig. 2. This lock 
has two chambers, and is placed on the right side ; 
it is 361.95 metres (1187 ft.) long and 16 metres 
(52 ft. 6in.) wide. Below the lock the tail-water 
canal turns somewhat sharply towards the Rhdne 
(see Fig. 1) ; its rather abrupt direction was imposed 
by military requirements connected with the forti- 
fications of Lyons. It is 3200 metres long, of which 
two-thirds are in straight lengths and one-third in 
curves ; the slope is the same as that of the feeding 
canal. It may be mentioned that over the whole 
length it has been necessary to construct only seven 
bridges, to restore interrupted road communications. 
These are made in three spans of 30 metres each. 
Figs. 12 to 15 are views at the site of the power 
station and of the tail-water canal. 

Referring now to the power station itself, it is 
expected that with a fall of 12.20 metres, and a 
turbine efliciency of 75 per cent., there will be 
developed, with a water discharge of 100 cubic 
metres per second, a total horse-power of 12,200. 
It is anticipated that there will be available during 
253 days of the year, and for 19 hours of each day, 
a power of 12,100, with an addition of 7500 horse- 
power during nine hours, and that during 93 days 
this additional energy will be available only during 
four hours ; during 22 daysit is expected that there 
will be a total of 16,500 horse-power available con- 
tinuously through the 24 hours. Each turbine will 
drive a dynamo of 1000 horse power ; they are to 
be alternate polyphase machines; the current will 
be transmitted through six main cables, and the 
effective voltage is expected to be 5500. The prin- 
cipal cables will be laid underground, except where 
they crossthe Rhéne. The lengths of these six 
mains will be respectively 8050, 5550, 4370, 7420, 
8100, and 8330 metres (see Fig. 9). The first will 
receive 25 per cent. of the current, the second 20 
per cent., the third 15, the fourth 20, and the fifth 
12.5 per cent. There will be two sub-stations, one 
of which will transmit 150 effective kilowatts to 
consumers of small power at 110 volts ; the other 
will, at a later time, be employed for distributing 
400 kilowatts for electric lighting. 

The undertaking is now so far advanced towards 
completion that current for power purposes will 
soon be available in Lyons; the maximum charge 





insured will scarcely fail to make the system imme- 
diately popular. As regards the cost of this im- 
portant and very interesting undertaking, the total 
estimated expenditure is 24 million francs, of which 
about half is absorbed in earthworks and masonry. 
The results, practical and financial, will be closely 
watched by many interested in the installation of 
similar power stations elsewhere, and especially by 
the actual concessionaires ; upon the success of the 
present undertaking will depend the construction 
of another power station on the Rhone, for which 
a provisional authorisation has been obtained. 





THE ROENTGEN RAYS. 


By President Henry Morton, Ph.D., Stevens 
Institute of Technology, Hoboken, N.J. 


In connection with Dr. Roentgen’s discovery and 
the X rays there are a number of facts long known 
which in some cases seem to be forgotten, and 
which, while in no way detracting from the origi- 
nality and merit of his discovery, yet need to be 
considered in order that the true characteristics of 
this discovery should be recognised, and the mixed 
or uncertain character of many experiments re- 
cently made by others in attempting to repeat or 
extend his results, clearly appreciated. Thus, to 
begin with, it is not new that invisible radiations 
obtained by electrical discharges in Geissler tubes 
and elsewhere should produce photographic and 
fluorescent effecte. 

In the American Journal of Art and Science, 
1864, vo]. xxxvii., page 207, will be found a paper 
by Professor O. N. Rood, of Columbia College, 
entitled ‘‘On the Action of very Weak Electric 
Light on the Iodised Plate.” From this paper I 
will make a few quotations: 

‘* About three years ago Dove received from Mr. 
Gunther, of Berlin, a photograph of a bronze 
statue of an amazon holding a Jance in a perpen- 
dicular position, Mr. Gunther at the same time 
calling his attention to a singular mark in the 
picture, which was not in the original. 

‘* The lance was properly delineated on the nega- 
tive plate, but in addition, just at the tip, a dark 
streak was visible, though nothing of the kind had 
been observed at the time of taking the picture. 
Careful examination of the plate showed two other 
analogous marks. Dove thought that these singular 
appearances might have been caused by the pre- 
sence of invisible electric brushes, resting on there 
points, and undertook some experiments to deter- 
mine whether weak electric light could be photo- 
graphed. Geissler tubes were used in a dark 
room, and with the aid of Gunther he succeeded 
in obtaining good photographs of the stratified 
discharge.” ; 

Professor Rood then goes on to describe further 
experiments of his own made to ascertain if these 
faint electric lights or discharges could be photo- 
graphed in a light room, and when they were in- 
visible to the eye. After describing some prelimi- 
nary trials he further says : ‘‘ Accordingly, to make 
an exact experiment on this point, a sheet of white 
paper was placed behind one of these [Geissler] 
tubes and white light reflected through it towards 
the camera. The intensity of this reflection was 
so regulated that the bright envelope of the plati- 
num wire [in the tube] was nearly invisible, and 
the diffused violet light at a greater distance from 
the wire absolutely invisible. Nevertheless an 
intense photographic image of the envelope, and a 
very distinct image of the diffused electric light, was 
easily obtained, thus proving conclusively the 
correctness of Dove’s assumption, that electric 
light, which in ordinary daylight could not be seen, 
owing to its feeble illuminating power, might yet 
make itself very evident on the iodised plate, by 
virtue of its high percentage of chemical rays.” 

The above is interesting as showing that as early 
as 1864 the relatively greater photographic than 
visual effect of the light produced in exhausted 
tubes (Geissler tubes) was recognised. 

About the same time and thereafter, and, indeed, 
up to the present day, much work was done in 
photographing that part of the solar spectrum 
which represents those vibrations which, by reason 
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of their short wave-length, have either little effect | tions and extensions of his work with which the| violet invisible rays, into vivid green. A full 


the eye or none at all. 

deat William A. Miller,* in London, carried 
this work far enough tu show that he could, by the 
use of quartz lenses and prisms, secure a photo- 
graphic spectrum from the electric light extending 
beyond the visible violet for a distance several 
times as great as separated the extreme violet from 
the lowest visible red, at the other end of the 
visible spectrum. It was thus shown that invisible 
radiations of short wave-length possessed remark- 
able photographic power. ; ; 

I will now turn to another line of observation 
which marks a limitation or distinction of the 
Roentgen effects in another direction. When the 
eye is directed towards a faintly luminous object, it 
will either at once perceive it (under favourable 
conditions), or not at all. In other words, nothing 
will be gained by continually gazing at it. On the 
contrary, the best chance of catching sight of a 
faint object, such as a feebly luminous comet, is to 
look away from the true direction, and then, with 
some quickness, to turn the eyes towards ‘it. In 
this way we can often secure a momentary impres- 
sion of a dim object which we cannot perceive con- 
tinuously. With the sensitive photographic plate, 
however, all this is reversed. 

An amount of light which, acting on a plate for 
1 second, produces no sensible impression, will 
produce a strong one if its action is continued for 
20 or 30 seconds, and so on up to several hours of 
exposure. ; 

One of the most interesting illustrations of this 
has been furnished in connection with the photo- 
graphing of stara carried on at the Harvard 
Observatory under the Henry Draper Memorial, 
maintained by Mrs. Henry Draper, of New York ; 
but the first observation of this phenomenon was 
made by Mr. A. A. Common in connection with 
his beautiful photograph of the nebula in Orion. 
(See Astron. Soc. Month. Net. 43, 1883, page 
255. 

It was there found that besides the impressions 

of visible stars on plates exposed for a long time, 
there were many other similar spots or images 
occurring time after in the same positions on suc- 
cessive plates, which were due to stars too faint to 
be perceived by the eye, but yet capable, by pro- 
longed action, of producing images on the gensitive 
plates. 
: We see, then, that the photographic plate has yet 
another means of seeing in the dark, besides that 
due to its power of perceiving vibrations whose 
wave-length is too short to affect the nerves of the 
retina. By its accumulative action, or capacity of 
storing up the effects of any sort of vibrations 
capable of affecting it, rays too feeble to affect the 
eye will, in time, impress the sensitive film. There 
is yet another region of observation which should 
be marked off, in order to appreciate fully the 
nature of the Roentgen discovery. 

When in August of 1880 D. A. G. Bell announced 
his remarkable invention of the photophone, by 
means of which sounds and articulate speech could 
be conveyed from one place to another by a pencil of 
light, he stated at the same time that the radiant 
vibrations of sunlight by which this result was 
secured were only to a moderate extent impeded by 
a sheet of hard rubber thick enough to shut out to 
the eye every trace of light even from the concen- 
trated rays of the sun. It had also been noticed 
some time ago by others that a sheet of hard rubber 
was not a perfect shield for a sensitive plate if there 
was any considerable exposure to sunlight. (See also 
“ Photography of the Infra-Red Region of the Solar 
Spectrum,” W. H. Pickering, Ph.D., 1884, Pro. 
Am. Acad. of Arts and Sciences.) Moreover, Carey 
Lea, of Philadelphia, more than 25 years ago had 
shown that a negative plate could be so acted upon 
as to develop an image on applying the usual deve- 
loper, by the application of very moderate heat, and 
even of slight mechanical pressure. (See his 
‘‘Manual of Photography,” second edition, 1871, 
page 408.) This last is of special interest in con- 
nection with Tesla’s recent suggestion that the 
Roentgen pictures may be due to the mechanical 
action of the impact of particles actually driven at 
high velocities from the cathode pole. While the 
above facts detract nothing from the originality and 
merit of Dr. Roentgen’s real discovery, they are of 
use in helping us to appreciate what is its important 
and central characteristic, and to discriminate be- 
tween the same and many of the so-called repeti- 





* See Philosophical Transactions of Royal Society, 1862. 








daily papers have been filled. 

The Roentgen discovery differs from all that 
went before, not in the broad fact that some sorts 
of radiation would act on sensitive plates when, by 
passing through certain screens or otherwise, they 
had become, or were, invisible, but in that this 
investigator has shown a new sort of vibrations 
absolutely devoid of luminous properties, and yet 
capable of easily penetrating certain materials of the 
greatest optical opacity, such as black paper. The 
experimenters who have been producing shadow 
photcgraphs with sunlight, electric lights, and the 
like, have not been repeating Roentgen’s opera- 
tions, but only applying facts known for 15 or more 
years. 

There is another part of Roentgen’s work which, 
though followed up by some, has as yet excited 
much less general attention, partly, no doubt, 
because the materials and conditions for making 
experiments are less easy to secure, and also 
because the results are not permanent, but must be 
inspected while they are being produced ; I allude 
to the developments of fluorescence and the pro- 
duction of shadow pictures visible on a fluorescent 
screen. 

To make this subject clear, and as before to 
bring out the exact novelty of Roentgen’s work in 
this connection also, I must go into the early his- 
tory of the subject of fluorescence. This was first 
systematically studied by Professor Stokes, of Cam- 
bridge, England, and admirably developed in his 
classical paper in the Philosophical Transactions 
for 1852, Part 2, page 466 et seg. In this place he 
showsthat quite a number of solid bodies and solu- 
tions possess the power of absorbing light vibra- 
tions of various wave-lengths and then instantly 
emitting them again, but always with an increase of 
wave length. Thus, for example, a solution of acid 
sulphate of quinine will absorb the extreme violet 
rays of the spectrum and then emit them as bright 
blue rays. Again, an alcoholic solution of chloro- 
phyll (the colouring matter of plants) will absorb 
yellow rays, as well as shorter ones, and emit red 
light. There are many other bodies acting on and 
producing different rays, but in every case the 
emitted ray is of greater wave length, or, as we say, 
lower in the spectrum than the absorbed or excit- 
ing ray. 

As might naturally be expected on this principle, 
the extremely short wave-lengths of rays above 
the visible violet of the spectrum causes them to 
be absorbed by most fluorescent bodies, and 
emitted as rays of greater wave-length and there- 
fore visible, and thus in this way also was supplied 
a method of making invisible light of solar vibra- 
tions visible. In fact, Stokes showed that if a 
solar spectrum was thrown on a block of ‘canary 
glass” (glass coloured greenish yellow by oxide of 
uranium), its upper end was elongated or rendered 
visible by the fluorescent light developed, just as 
it was similarly extended upwards when photo- 
graphed upon a sensitive plate. Besides canary 
glass many other materials could be used, the most 
efticient being a sheet of paper coated with a paint 
made from finely pulverised crystals of the platino- 
cyanide of barium. This subject was further in- 
vestigated in this special relation by Stokes, and 
also by Miller in 1862 (see Phil. Trans. 1862). 

In 1872 the present writer had the good fortune 
to discover in, and extract from, certain dense and 
tarry petroleum distillates, a hydrocarbon to which 
he gave the name thallene, which possessed this 
property of fluorescence in a pre-eminent degree. 
Itself of a light lemon-yellow colour, if spread as 
a pigment on paper, it shines out with a flood of 
grass-green light when placed in the invisible part 
of the spectrum, or when there fell upon it violet 
or blue light. Its peculiar properties were ex- 
hibited at a lecture on fluorescence, delivered in 
the Academy of Music in Philadelphia in 1872, in 
the following manner: A screen or curtain of 
muslin of the yellow colour of thallene was pre- 
pared of about 20 ft. square, and to this was 
attached a design of leaves, wreaths, &c., made of 
paper coated with thallene. Seen by gaslight this 
design could not even be recognised at a short 
distance, but when the rays of a powerful electric 
light, sifted through a dark purple glass, which 
cut off all but the violet and super-violet radiations, 
were thrown on it, the design fairly blazed out in 
vivid green on a background of muslin, which 
looked as dark as black velvet. The yellow muslin 
could not reflect any of even the violet light, but 
the thallene turned this, as well as the super- 





account of this material will be found, among other 
publications, in the Chemical News, of London, 1872, 
vol. xxvi., page 272; the London and Edinburgh 
Fhilosophical Magazine, 1873, vol. xlvi., page 89, 
and the American Chemist, 1873, vol. iii., pages 81 
and 162. 

The general subject of ‘‘ fluorescence” is also dis- 
cussed at some length by the present writer in the 
article under this heading in Johnson’s ‘‘ American 
Encyclopedia.” 

Here then we see that prior to Roentgen’s experi- 
ments it was well known that certain practically in- 
visible rays could produce visible effects through 
the action of ‘‘ fluorescence.” What Roentgen hes 
added to this is the knowledge that such rays are 
developed in peculiar abundance in the highly ex- 
hausted tubes known as ‘‘ Crookes tubes,” and that 
they will penetrate with unexpected facility a great 
many optically opaque substances. Just what is 
the distinguishing character of these peculiarly 
actinic and fluorescogenic rays is at present a pro- 
blem enshrouded in great obscurity, by reason of 
the conflicting statements of experimenters. Roent- 
gen and others say that they proceed from the 
cathode terminal. Professor Rowland and others 
say that they come from the anode. Tesla thinks 
that they are not vibrations of any sort, but are 
streams of projected material particles. 

It would seem that the judicious course is to 
build no theories, but to extend experiments and 
accumulate facts. This is being done by various 
able and experienced investigators who have not 
been in haste to publish the incomplete results of 
their work. Among these we would mention Pro- 
fessor O. N. Rood, of Columbia College, New 
York, and Professor A. M. Mayer, of the Stevens 
Institute of Technology, New Jersey. Among 
their interesting results is an absolute demon- 
stration that the X rays are incapable of polari- 
sation. This property was indicated by Professor 
Roentgen in his original publication, though not 
fully established, and is of great importance as 
radically distinguishing the new radiation from 
any known variety of heat, light, or actinic 
vibrations. 





THE WESTINGHOUSE ELECTRICAL 
WORKS. 
(From our New York CorreEsPonpeEnt. ) 
(Concluded from page 429.) 

Ir will be seen by reference to the plan, Fig. 2 
of our last article on the new works of the Westing- 
house Electrical Company at Brinton (see page 430 
ante), that the general arrangement is of a very 
simple character. A small stream secures a com- 
plete water frontage, and branches from more than 
one railroad provide ample railway communica- 
tions. The various buildings are all rectangular in 
plan, and placed in two parallel rows; a railway 
runs in front of the whole range, and branches are 
taken from it into, through, or close beside all of 
the buildings. Apart from the carpenters’ shop, 
which is 200 ft. long, and somewhat isolated, the 
plan is quite symmetrical. The main building is 
the machine shop, 231 ft. wide by 754 ft. long, 
and having three lines of rails traversing it from 
end toend. Behind it is the blacksmiths’ shop, with 
one through track, and 83 ft. by 243 ft. Parallel 
to these are four buildings—the warehouse, 70 ft. 
by 754 ft. ; the power house, 76 ft. by 206 ft. ; the 
punch shop, 76 ft. by 258 ft.; and the foundry, 
150 ft. wide by 706 ft. long. Between the machine 
shop and the warehouse, which are separated by a 
passage 64 ft. wide, is a small building, the drying 
and dipping shop. These are all the shops that 
constitute the works at present, though doubtless 
before long they will be considerably enlarged. 
Figs. 8 to 11 are details that give some idea of the 
machine shop. From Fig. 8 it will be seen that 
this building consists of a central and two side 
spans, the former being 69 ft. wide, and the latter 
each 81 ft. 3in. The general character of con- 
struction—the type of roof trusses, the columns, 
transverse and longitudinal bracing, are indicated 
in the sections, and are also shown in the perspec- 
tive view of the power house, Fig. 22, a very 
similar character of construction being followed 
throughout ; the walls in all the buildings are of 
brickwork, inclosing the steel columns that carry 
the roofs, flooring, &c. The central gallery of the 
machine shop is open to the roof, which is higher 
than that of the two side galleries; this arrange- 
ment allows the introduction of a row of clerestory 
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windows on each side beneath the roof springing 
(Figs. 10 and 11). A 30-ton travelling crane 
spans this central gallery, and runs on rails sup- 
ported by the columns, from end to end of the 
puilding. The arrangement of the side galleries is 
symmetrical. Each is divided for its length, and 
nearly along the central axis, by a row of columns 
that carry the framing for an upper floor, which is 
also divided as shown in Fig. 8. Ten-ton travelling 
cranes are provided for the lower floors of this part 
of the shop. Communication between the different 
levels is provided by 10 stairways and 10 elevators. 
Heating this vast building, which contains nearly 
10 million cubic feet, was a very serious under- 
taking, considering the extreme cold that usually 





lax” of ga of Pine. 
anONOO 











Waste, as well as 
live, steam is used, and the air in the building is 


prevails during the winter. 


changed three times an hour. This is effected by 
means of a number of fans placed at some distance 
above the floor level, and each driven by a 30 
horse-power Tesla motor. The warehouse is sepa- 
rated from the machine shop by a passage-way 
about 75 ft. in width. This building is of the 
same length as the machine shop, and is 76 ft. 
wide. Figs. 12 and 13 are respectively longitu- 
dinal and transverse sections; from the latter it 
will be seen that the building is divided into three 
galleries by the two rows of columns, running from 
end to end, and that there is an upper storey, the 
height of the ground floor being 25 ft. 10 in, Both 
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floors are provided with 10-ton travelling cranes, 
the rail levels of which are shown in the rection. 
Facility in handling and shipping goods is well 
arranged for in this building ; it is connected with 
the machine shop by six bridges, of the type shown 
in Figs. 14 and 15 ; they are about 15 ft. wide and 
are provided with tracks, and, as shown on the plan, 
Fig. 2, there is a line of rails on the ground level on 
each side of the warehouse, so that goods may be 
loaded up along the whole length, there being 
ample door accommodation provided for this pur- 
pose. For loading into railway cara from the upper 
floor an elevated track is carried on a staging 
(Fig. 13). The dipping and drying shop between 
these two large buildings is about 30 ft. wide and 
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180 ft. long. In it all the nickel plating, japan- 
hing, varnishing, and general surfacing of finished 
parts is carried on. 

The blacksmiths’ shop is covered by single span 
trusses of 82 ft. 6 in. span ; a cross-section of it is 
given in Fig, 16, page 502. Its construction is very 
similar to that of the other buildings, and calls for 
no special notice, except perhaps that the ventilating 
arrangements are excellent, and that all the power 
required is supplied by electrical motors mounted 








on the roof trusses to be out of the way. It con- 
tains 40 forges, and a large number of presses, 
hammers, &c. ; one of the preszes is driven by a 30 
horse-power motor. Beyond comes the punch house 
(Fig. 17), a very important department, where so 
many pieces have to be stamped and cut into shape ; 
it is 76 ft. 2 in. wide and 268 ft. long. As will be 
seen, it contains two storeys, besides a third floor 
near a part of the roof. The construction is 
somewhat heavier than that of the other build- 
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ings, and the first floor is formed with brick 
arches turned between the steel joists, while 
the small top storey, which is used as a store, is 
supposed to be fireproof. The heavier machinery 
is arranged on the ground floor, and is driven off 
shafting by a 40 horse-power motor. The appliances 
here comprise annealing ovens, hydraulic presses, 
and the heavier punching and shearing machines. 
Above, and also driven by shafting coupled to three 
motors of 20 horse-power each, are a large number 
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of lighter stamping, cutting, and milling tools. Be- 
tween this shop and the warehouse is situated the 
power house, illustrated by Figs. 18 to 21. This 
is a very interesting part of the works, though it is 
as yet only half equipped, the arrangement being 
such that the plant can be duplicated, when the 
extension of the works renders this necessary. The 
building is divided into two parts, one for the 
engines, the other for the boiler-room. Along one 
side of the latter are ranged five boilers having a 


total capacity of 2500 horse-power, sufficient, includ- | 9 


ing reserve, for the present requirements of the 
works. These boilers are of the Pierpoint water-tube 
type, and consist of three upper and three lower 
horizontal drums connected by inclined’ tubes 
34 in. in diameter ; each boiler contains 5755 ft. of 
heating surface, and delivers its steam from the 
front and centre drums into a 20-in. steam main 
common to all the boilers. The fuel used is bitu- 
minous slack, delivered at the works at about 3s. 
a ton. Special appliances have been worked out and 
are in successful operation for storing and handling 
this coal, so that all labour is practically saved. 
The plant for this purpose is contained in a small 
building at one end of the powerhouse. The coal 
is delivered by cars on a raised track into hoppers, 
after passing through a breaker. From the hoppers 
it is lifted by endless chains and buckets to a con- 
veyor that delivers it into bins placed above the 
boilers ; it then fails through delivery pipes from the 
bins to the receiverof a mechanical stoker ; the ashes 
are collected and delivered into trucks almost auto- 
matically ; the machinery for this part of the work is 
driven by a 30 horse-power motor. It was con- 
sidered preferable not to adopt very large power 
units, and condensing engines were employed, the 
exhaust steam being used to heat the different 
buildings. There are five Westinghouse compound 
condensing engines, each of 500 horse-power, in 
the engine-room ; they have cylinders 24 in. and 
40 in. in diameter, with 18 in. stroke; their nor- 
mal speed is 215 revolutions, and the steam pres- 
sure 126 lb. Each engine drives a separate gene- 
rator, two of them being direct current, and the 
other three two-phase Tesla generators. These 
latter are driven at 215 revolutions, with 3000 
alternations ; the voltage is 230, and the loss is 
estimated at about 5 per cent. in the distribution of 
about 1000 ft. This power is distributed to a large 
number of motors throughout the entire works, as 
well as for lighting purposes and testing. For 
more detailed particulars of these magnificent 
works, the writer would refer your readers to the 
pages of the Engineering Record. In conclusion, 
e may mention that the Carnegie Steel Company, 
and the Shiffler Bridge Company, both of Pitts- 
burg, supplied all the steel work for the buildings. 











THE TWIN-SCREW STEAMER “PURI.” 

THE engraving on page 508 is of a twin-screw 
steamer named Pari, built by Messrs. Gourlay Brothers 
and Co., Dundee, to the order of the India (ieneral 
Steam Navigation Company of Calcutta, and specially 
designed to meet the increased requirements of their 
passenger and carrying trade between Calcutta and 
Chandballi. The twin-screw machinery of the same 
vessel forms the subject of the engraving on our two- 
page plate this week. We hope in a future issue to 
ive further illustrations, and will defer our detailed 
Srenigtion. It may, however, be stated here that 
the vessel is 260 ft. long between perpendiculars, 35 ft. 
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beam, the gross tonnage being 936 tons. She is de- 
signed for a speed of 17 knots with a large cargo on 
= draught, a fact which explains the large beam, 
which is in the proportion of 1 to 7.43 of length. The 
engines are of the triple-expansion type, with cylinders 
1 in., 33 in., and 52 in. in diameter respectively, the 
stroke being 30 in. Several departures from the ordi- 
nary practice have been followed in these engines. The 
bedplates of the engines, although made separate, are 
bolted together, while the cylinders of port and star- 
board are connected at top, with supporting columns 
placed in the centre, a system which Messrs. Gourlay 
have adopted to distribute the weight and strains over 
a wider area of the ship’s bottom, and to minimise 
vibration. The high-pressure cylinder is between the 
low-pressure and intermediate, and the working parts 
of both engines face the centre line of the vessel. But, 
as we have already indicated, we intend to describe the 
ship and engines in detail when we reproduce the 
drawings. 





BARBETTE CARRIAGE FOR THE U.S. 
12-IN. BREECHLOADING RIFLE. 

THIS carriage consists of a top carriage (Figs. 1 to 5), 

a chassis (Figs. 6,7, and 8), an upper (Figs. 11 and 

The 


12) anda lower roller path (Figs. 13 and 14). 
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The distance rings are kept 


nions of the rollers. 
concentric with each other by means of 12 cast-iron 
separators, one between each pair of rollers, attached 
to the rings by wrought-iron bolts. On the upper 
flange of the lower roller path is cut a rack used in 
traversing. 

A graduated training circle is attached to the lower 


roller path. The circle is made in six sections, and 
each section is fastened to the roller path by eight 
screws set between the graduations. The circle is 
graduated to degrees and half-degrees. The left front 
clip carries a graduated pointer, which acts like a 
vernier, and by means of which the graduated circle 
can be read to two minutes. By this means an officer 
at any distance from the gun can give directions for 
the aiming of the gun. Four forged-steel clips, bolted 
to the upper roller path, carry lips which engage under 
the geared flange of the lower roller path, and thus 
reduce the jump in firing and n returning in battery. 
A dust guard, made in four se ctions, is bolted between 
the clips and protects the live rollerring. The chassis 
is of cast steel. The sides are fitted between lugs on 
the upper roller path and are bolted to it. The front 
end of the chassis hooks over a projection on the 
roller path. In the upper side of each chassis rail, 
are nine pockets (Figs. 6 and 7), which receive 
18 forged-steel recoil rollers, upon which the top 
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lower roller path is bolted to a platform by means of 
sixteen 2-in. bolts, The roller path is made of one 
piece of cast iron. It has pintle cylinder, over which 
tits the pintle bearing of the upper roller path. On 
the outside of the pintle cylinder is cut a spiral oil 
groove. The upper roller path is of cast steel. Be- 
tween the two roller paths are 24 forged-steel conical 
rollers. Upon these roller paths and rollers, the gun 
and carriage rest and are traversed. On each of the 
rollers are turned trunnions, and on the inner ends of 
the rollers are flanges. These flanges extend above 
and below the two roller paths, and aid in keeping the 
system concentric with the pintle (Figs. 15 to 18). 

he rollers are held between two wrought-iron dis- 
tance rings, which are slotted to receive the trun- 


carriage rests. These rollers are cylindrical, and have 
bronze bushings between their inner bearing surfaces 
and the roller journals. The journals are screwed 
into the inner sides of the chassis pockets, The upper 
surfaces of the chassis rails are inclined 4 deg. to the 
horizontal, to insure the returning of the piece in bat- 
tery, by gravity, after firing. On the front ends of 
the chassis rails are cast projections, to which are 
attached the recoil piston sells and the gun shield. The 
top carriage is mainly in a single piece of cast steel. 
The cheeks are joined by a transom (Figs.:2 and 3), and 
contain the trunnion beds and hydraulic cylinders. 
The transom is dished in rear to permit the elevation 
of the gun. The gun rests on the carriage by means 





of trunnions, which are held in the trunnion beds by 
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cap squares set in under-cut recesses in the top car- 
riage and also bolted down. The hydraulic cylinders 
are machined on the inside, and on opposite interior 
rectilinear elements of each cylinder are bolted two 
throttling bars made of forged steel, of uniform 
width, but varying in depth from 1 in, to 1.8461 in. 
Around each piston head is a bronze cover, there 
being ;35 in. between this cover and the inner 
surface of the cylinder. In each head are two slots 
which fit over the throttling bars. The cylinder is 
filled with neutral oil, which, during the recoil, is 
forced through these slots in the piston head. The 
curvature of the throttling bars is so calculated as to 
vary the aperture, through which the oil can flow, 
in such a manner as to keep the pressure constant. 
The total recoil allowed is 48 in. (Figs. 19 to 22). 
An equalising pipe connects the ends of the 
cylinders ; the latter can be filled and emptied by 
means of holes at their front and rear ends. Steel 
cylinder heads are screwed into the rear ends 
of the cylinders. These heads have recesses into 
which, as the gun returns in battery, enter the ends 
of the piston-rods, which are prolonged through the 
piston heads, thus forming counter recoil buffers. 

The ends of the piston-rods are screwed into the 
projections, before mentioned, on the chassis (Figs. 6 
and 7),, and pass through stuffing-boxes, at the front 
ends of the cylinders, consisting of bushings, glands, 
and followers. The space for packing is filled with 
hemp, against which the gland forces the follower, thus 
preventing the neutral oil in the cylinders from escap- 
ing. The lateral bearing surfaces of the top carriage 
which rest on the chassis are lined with bronze to 
prevent the burnishing of the steel. The outer edges 
of the top carriage inclose the outer edges of the 
chassis rails (Fig. 2), thus preventing the top carriage 
from jumping when the piece is fired. 

The piece can be elevated 15 deg. and depressed 
7 deg., so the carriage can be used in sites of con- 
siderable heights above the sea level. 

The elevation can be given from either side of the 
carriage by means of handwheels on a shaft at the 
front of the carriage. This shaft, by spiral and 
mitred gearing, drives a shaft which extends along 
the left side of the chassis. The latter shaft is 
squared for a distance from its rear end equal to the 
recoil of the top carriage. A mitre on this shaft 
drives an upright shaft attached by bearings to the 
top carriage. To the upper end of this shaft is 
attached a worm which, by means of a wormwheel 
and pinion, gives motion to an elevating arc of forged 
steel bolted to the gun. The strain to the elevating 
mechanism, which might be caused by the shock of 
discharge, is relieved by a friction clamp on the worm- 
wheel. To the left trunnion of the piece is attached 
a bronze rack actuating a bronze pinion on a stud 
attached to the cap square (see Figs. 23 and 24), 
To this pinion is attached a pointer extendin 
downward and over a graduated bronze arc wtanibed 
to the top carriage. A spring catch on the pointer 
allows it to be removed during firing to prevent 
injury. An adjustable counterweight to the pointer 
controls the contact between the teeth of the rack 
and the pinion and takes up the back-lash. The 
bronze arc on the top carriage is graduated to 
degrees and half-degrees, and, by a vernier on the 
pointer, can be read to two minutes. On the lower 
edge of the arc there is a space left on which 
graduations for range will be placed when a suitable 
powder has been definitely adopted. Directions for 
elevating and depressing are given on plates attached 
to both sides of the carriage above the elevating hand- 
wheels, 

The carriage can be traversed 360 deg. It is done 
by means of a shaft, having a crank at each end ; to 
the middle of the shaft is attached a worm, which 
engages in a wormwheel on a vertical shaft ; on the 
lower end of this vertical shaft is a pinion which 
engages in the teeth of the rack which, as before 
described, is cut on the lower roller path. 

The shot is raised to a convenient position for 

loading by means of blocks attached to a crane, which 
is held by lugs to the left side of the chassis, A 
manilla rope passes over the guide pulleys of the 
crane and around a drum driven by a spur gear and 
pinion. The shot may be held in any position by 
means of a ratchet wheel and pawl. A chassis sight 
is attached to the right rear end of the chassis. 
_ To giving standing room to those gunners engaged 
in operating the breech mechanism, a platform is 
attached to the chassis, A sliding plate in the plat- 
form by means of rods is attached to, and moves with, 
the top carriage. The weights of the parts of the 
carriage are as follows : 





Ib. 
Top carriage... a ve ois. 419,500 
Chassis ... et sie wes ... 29,470 
Upper roller path... a ae 2020 
Lower roller path... ue ... 84,120 
Platform, crane, and other parts... 14,424 
Total wcight of carriage ... 112,804 


The weight of the moving parts of the carriage is 
about 34 tons, or, including the gun, 86 tons. 





BOILER EXPLOSION AT SOHAM. 


‘THE Board of Trade have held a formal investigation 
with regard to a boiler explosion which occurred on 
January 1 on the premises of Messrs. Hunt, millwrights, 
Soham. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr, G. Fullerton Boll, consulting 
engineer. 

Mr. K. E, K. Gough, who conduoted the case for the 
Board of Trade, in opening the proceeding, said that the 
boiler, which was of thé one-flued or Cornish type, ap- 
peared to have been purchased second-hand by the pre- 
sent Mr. Hunt’s father some 27 years ago. r. Hunt, 
Sen., died in 1894, and his son, Mr. T. B. Hunt, then 
took over the management, since which time the boiler 
had never been examined in any way. In explanation 
of this omission Mr. Hunt would, Mr. Gough said, inform 
the Court that he had had much responsibility and 
anxiety cast upon ‘him through his father’s death, and 
also through his windmill having been blown down in 
the storm of March, 1895. Mr. Gough then described the 
boiler more fully, and detailed the main incidents of the 
explosion and its effects. 

obert Leonard, a blacksmith, formerly in Mr. Hunt’s 
employ, said the boiler was bought second-hand from 
Mr. King, a miller, of Stretchworth, but he could not 
remember how long since. He helpes Mr. Huntsome time 
ago to take out a number of small tubes which the boiler 
then contained and put in a large tube. The boiler was 
usually worked at a pressure of 30 lb, 
_ Alfred Morley, miller, Soham, said he was employed 
in the year 1860 by Mr. King at his mill at Stretch- 
worth. The boiler in question was on the premises when 
he went there ; it was a multitubular boiler, and worked 
atabout 601b. He thought it was sold to Mr. Hunt in 
1863, but it might have been later. 

Mr. T. B. Hunt said that his father used to look after 
the boiler. The only time he remembered it being cleaned 
out was two years ago, but it might have been done pre- 
vious to that time when he was not on the premises. As 
far as he knew, however, it had never been examined 
until two years since, and then not by a qualified in- 
spector, but —— by his father and himself. Before 
the loss of the windmill the wind was their motive power, 
and the boiler was only used occasionally, but after the 
mill was blown down it was worked more regularly. The 
steam pressure was 40 1b. for the heaviest work, and about 
201b. for the lightest. He — the pressure by the 
steam gauge, but never remembered to have seep the 
safety valves blowing off. The boiler was fed with 
filtered water from a stream called the Lode, and the 
water was warmed by the exhaust steam. Witness and 
his father examined the boiler two years ago, just before 
the latter’s death. The manhole cover was removed, the 
water let out, the plates scaled and sounded with a 
hammer, and he judged as to the thickness of the _ 
by the ring of the hammer. He then thought the boiler 
was in good condition and fit to work for years. He came 
to the conclusion—although he found both pitting and 
grooving going on—that the plate ab the worst part was 
din. thick. He had never examined or tested a boiler 
before. The reason why witness and his father cleaned 
and examined the boiler on the occasion named was 
because they wished to know if it was fitfor work. After 
the examination his father thought the boiler safe to work 
at between 20 lb. and 401b. pressure. Witness attributed 
his neglect in not having had the boiler properly examined, 
to the trouble and anxiety that had fallen upon him. If the 
boiler had been dangerous he would have expected a 
warning by signs of leakage, but these he never saw. On 
the day of the explosion the engine was running most of 
the day, and the gauge showed a pressure of between 
25 lb. and 301lb. It was stopped at five p.m., and the 
boiler fire was then allowed to burn down. The explosion 
occurred about 5.30, doing damage to the extent of 100/. 
The water in the boiler at the time was about half-way up 
in the glass, and the safety valves were not blowing off. 

Mr. George E. Brown, engineer-surveyor to the Board 
of Trade, presented a report and sketches, giving a detailed 
description of the boiler, and explaining the nature and 
effects of the explosion. The crown of the furnace tube 
was collapsed, and had fractured circumferentially near 
the centre of its length, and also along the right-hand 
longitudinal seam for the whole length of that portion of 
the tube. On the occurrence of these fractures the plate 
was forced downwards, making a large opening through 
which the contents of the boiler must have issued with 
terrific force. The end wall of the boiler-house and the 
chimney were blown down, the roof of the building was 
wrecked, a neighbouring smithy damaged, an iron pump 
was hurled across the Lode—a stream which ran near the 
works—a tank weighing about 2 cwt. was thrown into the 
Lode, and numerous bricks were shot in various directions, 
some to a distance of 200 yards. The boiler itself was 
shot backwards about 3ft., and the brickwork setting 
demolished. The cause of the explosion waa, without 
doubt, wasting of the furnace tube from internal and 
external corrosion. . 

After Mr. Gough had presented a number of questions 
on which he desired the judgment of the Court, the Com- 
missioners deliberated in private, after which Mr. Howard 
Smith gave judgment. He carefully went over the evi- 
dence that had been adduced as to the construction and 
history of the boiler. Mr. Brown had stated that he found 
the furnace tube much wasted by corrosion, both on the fire 
side and the water side, and that it was in no place more 
than fin. thick, instead of % in., which was its original 
thickness, while in two places it had wasted down to as 
little as yy in. The examination that the Commissioners 
themselves had made of the tube confirmed Mr. Brown’s 
evidence; indeed, they found that in two places there 
were holes in the tube, the metal having entirely perished. 
Mr. Brown caloulated that the collapsing pressure of the 





tube at the time of the explosion would not have been 
more than 30 lb., so that it ‘was quite obvious that the 
boiler was utterly unfit to be worked, aud the Court were 
of opinion that it must have been working almost at the 
bursting pressure for a very long time. One of the safety 
valves with which the boiler was fitted was of very unde- 
sirable construction, and as it was never heard to blow, 
there was every probability that it was stuck fast at the 
time of the explosion. The other valve was practically 
inoperative; the balance was not fitted with a fer- 
rule, and the thumb nut was found to be screwed 
down to 47 Ib. on the square inch. The pressure 
gauge was practically correct. The boiler had never been 
examined by a competent person, and no measures what- 
ever had been taken to ascertain the pressure at which it 
could safely be worked. No ferrule was provided for the 
spring balance of the safety valve, nor was anything done 
to. —— the safe working pressure—whatever that 
might have been—being exceeded. The Court did not 
consider that Mr. T. B. Hunt nor his father were com- 
petent to examine a boiler, and Mr, T. B. Hunt was, 
they Cnt seriously to blame for the explosion. Ib 
must not, Mr. Smith said, be forgotten that Mr. Hunt 
was @ millwright, accustomed to deal with machinery, and 
oo knowledge of the quality and properties of 
iron. Having made an examination some two years since, 
and having ascertained that the crown of the flue tube 
was pitted, and that the seams in places were grooved, 
and having himself admitted that he thought the plate 
was only é in. thick, instead of its original thickness of 
%in., the Court were of opinion that it was a reckless pro- 
ceeding on his part to have continued working the boiler 
for a period of two — without examining it again him- 
self, or causing it to be examined by some competent person 
on his behalf. For this neglect Mr. Hunt had given as 
an excuse that owing to the death of his father and 
mother, and the destruction of the windmill, he hada 
great deal to see to, so much so that he could give no 
thought to the boiler, or, even if he had done so, he had 
no time to examine it. This might possibly be a reason, 
but it was no excuse for his conduct. The flue tube 
should have been condemned when it was examined by 
Mr. Hunt, and his evidence had convinced the Court 
that it was then quite unfit to be worked. They could 
not help thinkivg that Mr. Hunt himself thought that 
there was at all events some risk in working. The 
results of this explosion might have been very disas- 
trous, as there were a number of houses in close proxi- 
mity to the boiler, and if any person had been injured 
Mr. Hunt would have been in a ft serious position. 
Fortunately for him, his negligence not been attended 
by any result other than niary loss to himself and 
the family. The Court had no hesitation in finding that 
the explosion was the result of Mr. Hunt’s negligence. 
Taking all the circumstances into consideration, however, 
they a that the justice of the case would be met by 
ordering . Hunt to pay the sum of 101. towards the 
costs and expenses of the investigation. 





Tur Prorosep Harsour ON THE NortH- West Coast 
OF JUTLAND.—The Minister for Traffic introduced on 
March 7 in the Danish Lower House a Bill for granting 
to the firm of Punchard and Co., of London, a concession 
for building at Sandniishage, on the north-west coast of 
Jutland, a harbour on the following conditions: The 
width at the entrance of the harbour shall be 360 ft., and 
the depth 24 ft. or 26 ft. above ordinary water level. 
The harbour is to be fitted with harbour lights and other 
necessary appliances. The harbour will be protected by 
piers, which, near the coast, will be built as open timber 
constructions, so as to prevent the accumulation of sand, 
but further from land are to be made solid. If the en- 
trance of the harbour be placed at 24 ft. of water, there 
will be about 5300 ft. of pier, and the area of the harbour 
will be some 100 acres. The firm, after completion, to 
take over its working and the repairs, subject to the 
Danish Government guaranteeing an annual profit, for a 
term of a hundred years, of not less than 8000/. if the 
depth be 24 ft., and not less than 10,0007. if 26 ft. 





Tuer InsTITUTION oF CiviL EncingEss.—A special 
pay a meeting of the Institution of Civil Engineers was 
eld at Great George-street at 3.30 on Wednesday after- 
noon to sanction the alteration of certain sections of the 
bye-laws as permitted by the a Charter No. 2, 
which, as explained in our article of last week, has lately 
been granted by Her Majesty. There wasa large attend- 
ance of the Council, and a moderate show of members, 
but smaller than at the previous meeting, held February 6, 
to confirm the application for the charter. Two motions 
were proposed by the President and seconded by Mr. 
Wolfe Barry, viz.: 1. That the alterations to certain sec- 
tions of the bye-laws to bring them into conformity with 
the new supplemental charter be adopted. 2. That the 
sessions commence one week earlier than heretofore, and 
terminate on the last Tuesday in April. Both motions 
were carried by“a show of hands, and the business was con- 
cluded in seven minutes. Probably it will be found that 
the speed attained was too high for safety, as the last 
alteration on the paper, viz., that referring to Section 3, 
Regulation 2, was overlooked. This clause gives the 
Council power by a two-thirds majority to expel a member 
or associate after conviction of felony, larency, or mis- 
demeanour. If it had been put to the meeting, there can 
be no doubt, that it would have been adopted, but as it 
was not put it was not adopted. Ib is curious to note 
that when, at the meeting in February, Sir George Bruce 
demanded time for consideration, the meeting was in- 
formed that the effect of the new supplemental charter 
would be merely permissive. Now we are told (see 
circular) ‘* The enter has now been granted, and this 
will necessitate an immediate alteration of certain sections 
of the bye-laws,” 
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BARBETTE CARRIAGE FOR USS. 
(For Description, see Page 502.) 
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AUTOMATIC OFFLET ; 


EAST REACH, CRINAN CANAL. 


CONSTRUCTED FROM THE DESIGNS OF MR. L. JOHN GROVES, ARDRISHAIG, 
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Tue Crinan Canal, which connects Loch Fyne with 
Loch Crinan, has a length of 9miles, and extends from 
Ardrishaig on Loch Fyne in a north-westerly direction 
toCrinan. It has 15 locks, a summit level of 64 ft., and 
is crossed by seven swing bridges. The water supply 
is obtained from nine reservoirs lying among the hills 
to the south of the summit, at levels of 500ft. and 
upwards. The undertaking is Government property, 
and is administered by the Caledonian Canal Commis- 
sion, 

The canal has three reaches, the ‘‘ east,” ‘‘ summit,” 
and ‘‘ west.” The east and west reaches, in addition 
to the lockage water from the summit, are supplied by 
several small streams, and the surface drainage of the 
land to the west and south. The catchment area of 
the west reach is small, and heavy rains do not affect 
the level to any serious extent; but the east reach, 
with a much larger drainage area, has to be carefully 
watched in wet weather. The length of this reach is 
about 4 miles, and until lately two short waste weirs 
formed the only provision for flood water. In conse- 
quence, whenever very heavy rains occurred (and in 
Argyllshire they are not infrequent), traffic at the 
Ardrishaig locks had to be suspended, and the lock 
gate sluices opened to assist the waste weirs. To 
remedy this state of matters, an automatic offlet, 
which is illustrated above, has been designed by 
the resident engineer, Mr. L. John Groves, C.E., and 
constructed ata point about a mile from the Ardri- 
shaig end of the canal, where the reach is a very short 
distance from the sea. 

The offlet is designed to discharge 200 tons of water 
Per minute, and it works very satisfactorily. 

Referring to the illustrations, A is a tank constructed 
of water-tight concrete built at the back of the canal 
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iron pipes B, B, 48 in. indiameter. A 30-in. pipe C Cis 
laid from the seashore under the public road, and up 
to the tank A, where it is enlarged to 40 in. in dia- 
meter and connected to the seat of the valve D in the 
bottom of the concrete tank. The valve D consists of a 
cast-iron cylinder open at the top and bottom and pro- 
vided with a turned and scraped gun-metal face ring 
on its lower edge. It is guided by a stout forged 
bronze spindle, has a lift of 24 in., and weighs about 
25 cwt. E is a balance tank connected to the valve by 
a chain passing over the beam F; it weighs about 10cwt. 
empty and 40 cwt. full of water ; it has the same travel 
as the valve D, and is guided by two uprights of T-iron. 
Inside the balance tank is fixed a small ‘‘ cataract” 
cylinder, the bronze piston-rod of which comes through 
the bottom and is attached to a crosshead imbedded 
in the concrete floor below. This cylinder permits 
free movement of the valve and balance tank either up 
or down, except towards the end of stroke, when, 
whether opening or closing, the speed is reduced to 
that at which the water in the cylinder can leak 
past the piston; this is accomplished by provid- 
ing the cylinder at the top and bottom with 
a small check valve opening inwards. The balance 
tank is also provided with two stopcocks K 
at the bottom, which discharge into a basin in the 
floor of the valve-house, from which is led a 6-in. 
drain-pipe to the shore. The beam F is of rolled steel 
with cast-iron segment ends, and is fitted with a shaft 
in the centre, working in gun-metal bearings. 

About 35 yards from the offlet there is placed in 
the canal bank a small concrete basin fitted with grat- 
ing to keep out leaves, twigs, &c. ; this basin is 14 in. 
above normal water level, and from it a 4-in. cast-iron 
pipe is led into the valve-house at H, so as to dis- 





bank, and connected with the canal by two lines of cast- 


charge into the balance tank, 


When the water in the reach rises more than 14 in, 
above its proper level, the 4-in. pipe H begins to dis- 
charge into the balance tank KE, and as it delivers 
more water than the stopcocks K can pass, the balance 
tank fills, and by its increased weight opens the valve 
D, and keeps it open until sufficient has been run out 
of the reach. When the flow in pipe H ceases, owing 
to the water level of the reach being lowered, the stop- 
cocks K gradually empty the balance tank, and the 
valve D closes by its own weight. The connection M 
from the concrete tank to the balance tank is to permit 
of the valve being opened whenever required, irre- 
spective of the level of water in the reach. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 7, 

THE surprise of the week is the springing of a steel 
billet combination, representing all the billet manu- 
facturers of the United States with one or two excep- 
tions. This combination requires the deposit of a 
forfeit of 2 dols. per ton for violation of contract, 
Prices are advanced at Pittsburgh to 20 dols., and at 
tide-water delivery to 22.50 dols. The tinplate 
makers crowded the doors of the manufacturers to 
be exempted from this advance, in part, at least, in 
view of the slim margins on tinplate, by which they 
are now able to keep the American market to them- 
selves. The billet buyera are figuring it all over. 
Lake ore and coke are high. There may possibly 
be a strike in the Lake region. The ore miners have 
been organising. They have given trouble before. A 
shut-down of the mines would be disastrous. The 
region is remote, and it is not quite so eas 
to get new men. Steel rails are 4 dols. above a fair 
market price. They will have to come down. The 
Southern pig-iron makers are trying to agree on better 
business methods and better prices, and the Southern 
railroads are watching their chances to put rates u 
the equivalent of 1s. a ton on a 500 to 700 mile haul. 
Comparatively little iron and steel have beencontracted 
for ahead. When everything is settled down on a 
satisfactory basis, there will be a great rush of busi- 
ness. The gold standard politicians and editors are 
doing all the talking and writing, but the people are 
doing all the thinking. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
® thin attendance on ’Change here, and the market was 
weakish. Business was by no means brisk, buyers, in fact, 
being not easily met with, but that is not at all surprising 
considering the extensive business recently done. The 
outlook for the future was regarded as favourable. It was 
reported that a couple of hematite furnaces are to be blown 
out shortly in order to be relined, A few lots of No. 3 

.m.b, Cleveland pig iron changed hands at 38s. for proas 
fob. delivery, but, as a rule, sellersasked 388. 3d. For 
No. 3, delivered to the end of June, 38s. 6d. was asked. 
Middlesbrough warrants opened at 37s. 11d. and closed 
37s. 114d. cash buyers. The lower qualities of pig iron 
were pretty steady. No. 4 foundry was 37s. 6d., grey 
forge 37s., and white 36s., but little of the last-named 
onal be got, as next to none is being made, and stocks are 
very small, East coast hematite pig iron was quoted 





46s. 3d. for early delivery of Nos, 1, 2, and 3, and that 
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rice was accepted, but 46s. 6d. was also understood to 
oes been realised. Spanish ore was only in moderate 
request, and there were more sellers than buyers. Rubio 
was put at 12s. 74d. ex-ship Tees. To-day there was 

ractically no alteration in the market, the only change 
oo in Middlesbrough warrants, which stiffened to 
88s. 1d. cash buyers. 

Manufactured Ircnand Steel.—There is very little change 
in the manufactured iron and steel trade. Orders are not 
so easily obtained as they were a little while ago, but most 
firms are well off for work, and they are not at all dis- 
posed to reduce their quotations, Common iron bars are 
61; best bars, 5/. 10s.; iron ship-plates, 5/.; steel ship- 
plates, 5/. 23. 6d.; iron ship-angles, 4/. 15s.; and steel ship- 
angles, 5/., all less the customary 24 per cent. discount for 
cash. Heavy sections of steel rails are not more than 
4l, 12s, 6d. net at works. 

Engineering and Shipbuilding.—The engineering trade 
is rather dull just now, but the lull is regarded as 
only temporary. Shipbuilders are very busy, and the 
activity has caused the i on the north-east coast 
to seek advances in wages. The employers have offered 
advances which have been accepted by some classes of 
men, whilst others are taking time to consider the masters’ 
terms. 

The Coal and Coke Trade.—The sad explosion at the 
Brancepeth Colliery is the chief topic in coal circles, and 
much sympathy is expressed with those who have lost 
those -— were dearest to them in the lamentable cata- 
strophe. Coal prices are not altered, but the demand is 
rather better, chiefly owing to the shipping season being 
now fairly opened. Bunker coal keeps very dull. Coke 
continues in good demand not me | for local consump- 
tion, but for exportation also. Good blast-furnace quali- 
ties delivered here are about 13s, 6d. per ton. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Exports of Cutlery and Hardware.—The Board of Trade 
returns for March are very encouraging, so far as 
hardware and cutlery are concerned. As the cutlery 
trade is confined to Sheffield, an estimate of the progress 
made by the city may be obtained from the figures that 
have been tabulated. Last month cutlery and hardware 
to the amount of 180,256/. were exported, as compared 
with 149,713/. and 154,416/. in the corresponding months 
of 1895 and 1894 respectively. A great share of the in- 
crease is accounted for by the spurt in the Australasian 
market from 19,112/, in March, 1895, to 32,479/. last 
month. The British colonies generally have taken more 
of these materials than usual, South Africa, Australasia, 
and British North America alike showing an improve- 
ment. There is an increase of 30,543/. on the quarter’s 

trading, when compared with the first quarter of 1895. 


Colliery Developments at Featherstone.—In the courae of 
a few days a new Silkstone pit will be ready for worki 
at Lord Masham’s Ackton Hall Colliery. The Haig 
Moor pit, which was opened a few weeks ago, has found 
employment for 200 miners, and the Silkstone shaft will 
employ about 200 more. The Silkstone bed at this point 
is 620 yards below the surface. The pits are lighted by 
electricity, and the steam power for working the machi- 
nery is generated from boilers heated by the gas from the 
coke ovens. 

Yorkshire Collieries and the Hull Coal Trade.—The 
returns showing the tonnage of coal exported from Hull 
during the past month are interesting and satisfactory. 
So great has been the leap, that the figures for March 
have not been approached in any year since 1892, when 
the figures were nearly 20,000 tons less than last month’s 
tonnage, and when the quarter’s tonnage was 2752 tons 
less than that of the three months just expired. The 
coal trade of Hull last quarter was the largest known for 
10 years. The coastwise trade last month showed an in- 
crease of 2030 tons, or 12 per cent., over that of March, 
1895, and the exports to foreign countries increased by 
10,395 tons, or 25 per cent., over the correspondin 


month of last year. No less than 77 per cent. o 
the total coastwise trade was done with London, this 
The story told 


roportion representing 12,875 tons. 
“ the returns is to the effect that the coal trade 
is falling into the hands of the largest producars. 
Denaby ‘Main again heads the list with 20,424 tons 
against 20,296 in March, 1895. The tonnage forwarded 
to Hull during the —_ from this colliery was 64,944, 
as compared with 58,920 in the corresponding three 
months of 1895. The second place on the list is taken by 
Monk Bretton, with 9600 tons, and the third by Manvers 
Main, with 8512. The total tonnage for the month was 
161,568, against 127,728 tons in March, 1895. The 
quarter’s figures were 465,904, as compared with 413,824 
in the opening three months of last year. 


Iron and Steel.—There is a satisfactory tone in the 
engineering departments of South Yorkshire industry. 
Tbe reports from merchants and manufacturers alike go 
to prove that trade well maintains its position. Locomo- 
tive builders would welcome another spurt, bub there is 
much activity among makers of wheels, tyres, axles, 
springs, and Gotten. In the Sheffield district makers of 

egsamer and Siemens-Martiu material are booked some 
weeks ahead, and there is a lack of disposition to book 
forward at existing quotations, which speaks well for the 
strength of the market. There is a general stiffen- 
ing in bar-iron pri and any spurt in the demand 
will lead to an gs Heonly There is an improve- 


ment in special steels, the expensive brands finding 
a more ready market than the commoner qualities. The 
rolling mills and forges are quiet, consequent upon a 
sudden falling off in cutlery, files, &c. 


Very little work 


is being done for the South African market, which, 
before the Transvaal troubles, showed signs of a coming 
development. Colliery picks and shovels, and horticul- 
tural and agricultural tools, are in growing request, and 
the market for scythes and machine sections is active, 
Stove grates and brass work are finding employment for 
an average number of hands. The armour-plate and 
marine engineering departments of the large Brightside 
limited companies are working at their full capacity. 
Quotations for raw and finished material are as follow : 
Lincolnshire forge pig irons, 393.; foundry iron, 42s. ; 
Bessemer billets, of special carbons used in the Sheffield 
trades, 5/, 12s. 6d. to 6/., unguaranteed lower according 
to quality ; bar iron, 5/. 103. at makers’ works, 103. ad- 
vance in warehouse; hematites, 54s. to 57s. 6d. (deli- 
vered in the district) ; common spring steel, 5/. 15s. to 
61. 53. ; Siemens-Martin acid steel, average 7/. 103. 


The Coal Trade.—There is a very poor demand for 
house coal, the abnormal mildness of the season having 
—— householders from laying in heavy stocks. 

ondon and the south are taking less every week, the 
pressure of the competition of sea-borne fuel being at 
present excessively severe. Consumers of quantities 
press for reductions from the nominal quotations, and in 
many cases these are conceded. The export of steam 
coal from the Humber ports is larger than usual, and the 
railway companies are absorbing a large tonnage on con- 
tract account. Manufacturers’ fuel is dull, the holidays 
having interfered with the market, but there is no altera- 
tion in quotations. The stocks at the collieries are still 
large. Quotations are as under: Barnsley house coal, 
7s, 3d. to 8s. 6d, per ton at the pits; manufacturers’ fuel 
from 4s. 6d. to 6s. 3d.; Silkstones, 83. 3d. to 93. 3d.; 
smudge from 1s, 6d. ; coke from 9a. to 10a. 6d. 


The Grimsby Corporation and the Manchester, Sheffield, 
and Lincolnshire Company’s Bill.—A special meeting of 
the Parliamentary committee of the Grimsby Corporation 
has resulted in a compromise on the subject of the Man- 
chester, Sheffield, and Lincolnshire Company’s Railway 
Bill, which came before the Standing Orders Committee 
on Thursday. The Mayor stated that with regard to the 
purchase of the Grimsby foreshore, they were advised 
that the corporation had no locus standi. With respect 
to the other two clauses, claiming release from rates for 
lighting and watching, the company had agreed to strike 
them out. The alterations proposed were agreed to by 
the committee, 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has continued quiet, 
with little prospect of an advance in prices. The best 
descriptions have been making 103. 3d. to 10s. 6d. per 
ton, while secondary qualities have ranged from 9s. 3d. 
to 93a, 9d. per ton. The house coal trade has shown no 
improvement; No. 3 Rhondda large has made 9a, 6d. to 
9a. 8d. per ton. Patent fuel has exhibited little variation. 
Coke has shown firmness ; foundry —— have ranged 
from 15s. 6d. to 16s. 6d. per ton, while furnace ditto have 
brought 123. 9d. to 18s. per ton. The manufactured iron 
and steel trades have shown little change. 


Coal at Cardiff.—The shipments of coal and coke, in- 
cluding bunkers, from Cardiff for the first quarter of this 
year amounted to 4,041,985 tons, against 3,786,151 tons in 
the corresponding period of 1895. If the shipments are 
maintained at this average, over 16 million tons of coal 
and coke will be sent from Cardiff this year. 


Graving Dock for Newport.—A contract for the con- 
struction of a large new graving dock for the Union Dry 
Dock Company, Limited, at Newport, has been let to 
Messrs. Geen and Linton, of that town. The —— 
recently —— a large area of land on the east ban 
of the Usk, at Newport, with a view to constructing suffi- 
cient dock accommodation for the repair of three large 
ships simultaneously. The contractors have undertaken 
to complete the first dock, which is to be 500 ft. long by 
65 ft. wide, within 14 months. 


The Midland at Gloucester.—A new Midland passenger 
station at Gloucester was opened on Monday. he 
structure is of modern design, the front being 147 ft. 
long, and the whole of red pressed bricks. There are four 
platforms, between 700 ft. and 800 ft. long, each of which 
will accommodate two trainsatonetime. The platforms 
are connected by a bridge, which is in course of exten- 
sion to the Great Western Railway, a distance of nearly 
200 yards. The opening of the station will enable all 
trains to and from Bristol to pass through Gloucester, 
and will thus accelerate the working of trains very con- 
siderably. 

Death of a Railway Secretary.—The death was an- 
nounced on Monday of Mr. J. Jones, secretary of the Taff 
Vale Railway Company. Mr. Jones came to Cardiff in 
1858, and entered the service of the Taff Vale Railway 
Company in that year. The concern was then moving 
about 1,500,000 tons of coal annually, while the cor- 
responding coal movement has now risen to 12,000,000 
tons annually. Mr. Jones was born in Swansea in March, 
1842. When a youth of 14, he entered the service of the 
Great Western Railway, but he moved to Cardiff in 1858. 
| Mr. Kenway was then secretary of the Taff Vale, and 
Mr. Jones acted as his assistant. Mr. Kenway died in 
1870, and Mr. Marwood was then appointed secretary, 
Mr. Jones practically acting as assistant secretary. Mr. 
Marwood died in May, 1879, and Mr. Jones then acted 
for some time as secretary pro tem. Mr. Jones put for- 
ward his claim for the secretaryship, but the directors 
feared that he was too deaf, and appointed Mr. Nichol- 
son, assistant secretary of the Manchester, Sheffield, and 
Lincolnshire Company. Mr. Jones was, at the same time, 
appointed goods superintendent, and under his manage- 
ment the mineral traffic increased from 5,000,000 tons 








annually to 9,000,000 tons annually. Mr. Nicholson died 
in 1888, and Mr. Jenes was then unanimously appointed 
 f the directors as his successor. Although at the time 
of his death Mr. Jones was by no means an old man, his 
health had been failing him of late, and he cor tee 
obliged to rely, to some extent, upon his assistant, Mr, 
Clark. Mr. Jones leaves a large esas his eldest son 
has attained some repute as an electrical engineer. 


South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh ports in March were 1,225,527 
tons foreign, and 282,242 tons coastwise. The exports of 
iron and steel were 6371 tons; of coke, 9611 tons; and of 
patent fuel, 32,160 tons. The exports of coal from the 
four principal Welsh ports for the three months ending 
March 31, 1896, were: Cardiff,’3,424,874 tons; Newport, 
927,840 tons; Swansea, 404,861 tons; and Llanelly, 
56,167 tons. The exports of iron and steel in the same 

eriod were: Cardiff, 17,588 tons ; pee agg, wage tons ; 

wanses, 2665 tons ; and Llanelly, 770 tons. The exports 
of coke were; Cardiff, 23,409 tons ; Newport, 1430 tons; 
and Swansea, 4620 tons. The exports of patent fuel were : 
Cardiff, 75,104 tons; Newport, 10,798 tons; and Swan- 
sea, 50,327 tons. 

Swansea.—The monthly meeting of the Swansea har- 
bour trustees was held on Monday. The chairman (Sir 
J.J. Jenkins, M.P.) said, although there been a 
temporary falling off in anthracite shipments to San 
Francisco, the Ajax, steamer, was about to load for 
a ager China, and Japan, thus opening up a new 
trade between Swansea and those parts of the world. 
The Cunard line had arranged a regular line from Swansea 
to the Mediterranean. essrs. Wilson, of Hull, were 
also about to send some first-class steamers to trade 
between Swansea and Sb. Petersburg. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron warrant market 
was again devoid of feature last Thursday forenoon. 
Dealing was on a limited e, the turnover not exceed- 
ing 15,000 tons. Prices, however, were fairly steady. In 
the afternoon the tone of the market was rather flat, 
the Board of Trade returns, although really very good, 
being adversely read in some quarters. Only about 
10,000 tons of iron changed hands, and prices gave way 
from 1d. to 2d. per ton. The closing settlement prices 
were as follow: Scotch iron, 46s. 74d. per ton; Cleve- 
land, 38s. 3d. ; Cumberland and Middlesbrough hematite 
iron, respectively, 48s. 6d, and 45s. 104d. per ton. Busi- 
ness was very quiet on Friday forenoon, and the tone 
was flat. The turnover amounted to about 15,000 tons, 
and prices declined all round from 14d. to 24d. per ton. 
In the afternoon the market was very flat, and the price of 
Scotch iron dropped other 14d. per ton. Again the sales 
were about 15,000 tons. The settlement prices at the close 
were, respectively, 46s. 44d., 383., 488. 3d., and 453. 94. 
per ton. There was no apparent activity in business on 
Monday forenoon, when about 15,000 tons of all sorts of 
iron were reported as having been dealtin. The tone was 
steady, and at the close of the market Scotch showed a 
rise of 4d. per ton from Friday, and hematite iron 1d. per 
ton. An easier feeling was evident in the afternoon 
when the price of Scotch iron declined 4d. per ton, an 
some 14,000 or 15,000 tons of iron changed hands. The 
settlement prices at the close were 46s. 44d., 38s. 14d., 
483. 3d., and 453. 9d. per ton, respectively. ‘l'uesday’s fore- 
noon market was also very quiet, and the tone was flat. The 
sales amounted to about 20,000 tons, one lot of 4000 
tons of Scotch being sold at 46s, 3d., being a drop of 2d. 
per ton. Cleveland lost 3d. per ton. Not more than 
15,000 tons changed hands in the afternoon, when the 
market firmed up, the price of Scotch iron recovering 
14d. per ton. The closing settlement prices were 46s, 44d., 
.» 483. i4d., and 45s. 9d. per ton, respectively. A fair 
amount of business was done this forenoon, largely of an 
option character. Over 20,000 tons changed hands. 
Scotch was unchanged in price, but Cleveland rose 1d. 
per ton. Not much change took place in the afternoon, 
either in g.m.b, iron or in the settlement a. No. 1 
special brands of makers’ iron are quoted as follow: Clyde, 
503. 6d. per ton; Gartsherrie, Summerlee, and Calder, 
5le.; Coltness, 54s.—the foregoing all shipped at Glas- 
gow; Glengarnock (shipped at Ardrossan), 50s. 6d. ; 
Shotts (shi at Leith), 52s. 6d. per ton. The 
number of blast-furnaces in active operation in Scotland 
still remains at 81, as compared with 75 at the same 
time last year. Last week’s shipments of pig iron from 
all Scotch ports amounted to 5455 tons, against 8215 tons 
in the corresponding week of last year. They included 
345 tons for Australia, 130 tons for Italy, 405 tons for 
Germany, 225 tons for Holland, smaller quantities for 
other countries, and 4265 tons coastwise. The export 
demand for Scotch pig iron does not show any improve- 
ment, but large quantities are going into consumption, 
alike in the foundry and the finished iron and s de- 
partments. Founders are becoming decidedly busier 
than they have been for some time, That is specially 
true of those shops that produce heavy castings for the 
marine engineers. Thestock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 356,208 tons 
y y afternoon, as compared with 356,234 tons 
yesterday week, thus showing for the past week a decrease 
amounting to 26 tons. 


Finished Iron and Steel Trades.—It is reported in 
respect of the bar-iron department that it lacks strength 
owing to the backward feeling which is said to exist in 
Staffordshire; all the same, however, merchants are 
turning over a considerable quantity of material. The 
prices of finished iron are nominally unaltered. There is 
an increasing activity in the steel trade, in which there 
is a very large output; indeed, this branch of trade is 
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extremely busy, and fresh orders are daily coming to 
hand. The feeling that is now showing itself will, sooner 
or later, tell upon prices favourably for the manufac- 
— but up to the presant no advance has been 
secured, 


The Tube Trade.—Local reports speak of large quan- 
tities of manufactured material being sent to the Cape 
and the East. The mains for the new Johannesbur; 
sewage scheme are to be supplied by Messrs. Menzies an 
Co., Phoenix Tube Works, and Messrs. A. and J. Stewart 
and Clydesdale. 


Sulphate of Ammonia.—The demand for this commodity 
continues to b3 very weak. Last Thursday the quotation 
was nominally 7/7. 17s. 6d. to 8/. per ton, and on Monday 
of this week the price ranged from 7/. 163. 3d. to 7/. 17s. 6d. 
per ton, buyers being scarce. Yesterday, when the 
market continued very weak, 7/. 17s. 6d. was the quota- 
tion for sellers. 


Glasgow Copper Market.—No business was done in the 
copper market last Thursday forenoon, when the price 
declined 2s. 6d. per ton. In the afternoon 50 tons were 
dealt in, and the price fell other 53, per ton. A similar 
qunatity was dealt in on Friday forenoon at a reduction 
of 1s. 3d. per ton. In the afternoon 150 tons changed 
hands, and the price lost 7s. 6d. per ton at 44/, 162. 3d. 
three months sellers. At the forenoon session of the 
market on Monday 100 tons were dealt in, and the market 
closed with a firmer tendency, 1s. 3d. per ton up. Two 
or three lots were sold in the afternoon, when there was a 
decline of 83.94. per ton. Yesterday forenoon 50 tons 
changed hands at the previous afternoon’s prices, and in 
the afternoon there was a firm market, and the price was 
63. 3d. per ton up—44l. 7s, 6d. cash buyers, and 44/. 12s. 6d. 
three months. Business was done to-day both forenoon 
and afternoon, and the prices advanced at both meetings 
of the market. 


Big Shipbuilding Order for Greenock.—Ib has just been 
announced that the shipbuilding and engineering firm of 
Messrs. Caird and Co., Greenock, have contracted to build 
two splendid mail steamers of the highest class for the 
Peninsular and Oriental Steamship Company, of which 
Sir Thomas Sutherland, M.P. for Greenock, is chairman, 
These vessels will be similar to the India and China, now 
being built by Messrs. Caird and Co. and Messrs. Har- 
land and Wolff respectively, and will be each 500 ft. in 
length, with proportionate beam and power, measuring 
about 8000 tons register, with machinery to indicate 
11,000 horse-power. It will thus be seen that the 
Peninsular and Oriental Company have recently entered 
into contracts for four mail steamers of the highest class, 
similar in type to, but larger than, the Caledonia, 
Australia, and Himalaya, now running on the 
Eastern services, and able to accommodate about 500 
first and second saloon passengers. The India and 
China will be ready for service during the coming autumn, 
and the remaining two vessels, which the Messrs, 
Caird have just contracted for, will be delivered in time 
to commence work previous to the termination of the 
present mail contracts, which expire in January, 1898, 
These two vessels bring up the work’ in hand or ordered 
at Greenock for the P. and O. Company to a total of 


$2,500 tons—three mail steamers, each of 8000 tons regia- | 1 


ter, and a twin-screw cargo steamer of 8500 tons, and 
collectively representing a money value of close upon 
1,000,0002. Very shortly the fleet of the P. and O. Com- 
pany will total up to nearly 300,000 tons, 


Other Shipbuilding Contracts. — Messrs. Alexander 
Stephen and Sons, Linthouse, Glasgow, have lately 
booked an order to build a steamer of about 5000 tons for 
German owners.—Messrs. William Denny and Brothers, 
Dumbarton, who have an established reputation for swift 
crogs-channel steamers, have received orders to build two 
vessels of that class, one for the Dover and Calais route, 
and the other for the Holyhead and Kingstown route.— 
Messrs. Scott and Co. Greenock, have just con- 
tracted to build, for an Austrian count, a splendid 
steam yacht of 1200 tons (yacht measurement). She 
is to be fitted with triple- expansion engines of 
2300 indicated horse-power. It is stated that she 
will be the largest private yacht yet built on the 
Clyde, and that she will have a guaranteed speed of 
16 knots. Her fittings are to be of a most hand- 
some and luxurious character, and she will be fitted 
throughout with electric lighting arrangements, while on 
her top bridge she will have a very powerful search light 
installed.—For Mesers. T. and J. Harrison, Liverpool, 
Messrs. Charles Connell ard Co., Scotstoun, Glasgow, 
have booked an order to build a cargo steamer of 
6500 tons, with a cargo-carrying capacity of 9000 tons. 
The vescel will measure 450 ft. by 52 ft. 6 in. by 
34 ft.—The Caledon Shipbuilding and Engineering Com- 
pany, Limited, Dundee, formerly W. B. Thompson and 
Co., Limited, have contracted to build for the Clyde 
Shipping Company, Glasgow, a high-class passenger and 
cargo steamer of about 1300 tons. She will be similar to 
the Fastnet and Lizard, the two latest additions to the 
company’s fleet, and will also be classed exclusively with 
the British Corporation Registry. 


Cullen Harbour and the Seofield Family.—Lady Seafield 
has just offered the handsome donation of 3001, towards 
a special fund to repair Cullen Harbour, which Messrs 
Stevenson, civil ergineers, Edinburgh, lately reported 
would cost about 20007. The damage has been caused by 
& serious subsidence of the pier foundation, and every 
gale increases the risk of the pier et Some 
10,0007. have already been expended by the Seafield family 
on harbour work. The gift is highly appreciated. 


Cabling of the Edinburgh Tramways.—The Lord Pro- 
vost’s Committee of the Edinburgh Town Council have 
recommended the acceptance of an estimate by Messrs, 








Dick, Kerr, and Co., Kilmarnock, for the construction of 
a road track in connection with the cabling of the tram- 
ways. The amount of the estimate was 189,720/. 18s. 7d. 





MISCELLANEA. 


THE Government of Japan are about to grant bounties 
to the shipowning and shipbuilding industries, 


From returns compiled on behalf of Rylands’ Iron 
Trade Circular, it appears that in the United Kingdom 
there were 373 blast-furnaces, out of a total of 695, in blast 
on March 31 last, this being an increase of 16 on the 
returns of the previous quarter. 


The annual dinner of the Institution of Civil Engineers 
was held on Wednesday last at the Queen’s Hall, Picca- 
dilly, the President, Sir Benjamin Baker, occupying the 
chair. Mr. Bayard, the American Ambassador, and Mr. 
Goschen, M P., were amongst the guests. 


The official report of the Surgeon-General of the United 
States Navy a attention to the high stokehold tempe- 
ratures in some of the new re as much as 170 deg. 
Fahr. being reached in the case o the Cincinnati. In the 
engine-room the temperature on the upper platform was 
often 135 deg. Fahr. 


From the reports of the United States consuls in Ger- 
many to their Government, it would seem that the output 
of slag cement is diminishing there. The difficulties in 
the manufacture are such that it is only used by German 
engineers when they know the furnace from which it 
has been produced. When of good quality, however, it 
is considered very well adapted for subaqueous work, 
though it is liable to crack if allowed to harden in the 
air, an ample supply of water being necessary to insure 
sound work, 


The first general meeting of the new British Associa- 
tion of Water Works Engineers was held at the West- 
minster Palace Hotel on Saturday last, Mr. M. F. Gas- 
kin, M.I.C.E. eo occupying the chair, It 
was decided that the dy should be governed by a 
council, consisting of a president, two vice-presidents, 
10 members, and an hon. secretary and treasurer. Mr. 
Gaskin was elected the first president, whilst the vice- 
chairs are filled by Mr. H. A. Hill, M.I.C E., South 
Staffordshire Water Works, and Mr. W. Matthews, 
M.1.C.E., Southampton, Mr. W. G. Pierce, of Richmond, 
being the hon. secretary and treasurer. 


Some interesting information as to the cost of cannon 
is given in the — of the Ordnance Factories for last 
year. Thus a 13-5-in. gun, Mark III. F, without sights, 
cost 10,2557. 183. 6d.; two 12-in. wire guns, without sights, 
cost 14,3487. 193. 2d. each ; three 6-in. guns, Mark VI., cost 
9991. 188. 9d. each; one 6-in. jointed gun cost 16371. 4s. 2d.; 
one 30-pounder 20 cwt. Mark I. cost 460/. 14s. ; an 8-in. 
experimental howitzer cost 1365/. 5s. 7d.; whilst a 6-in. 
experimental howitzer and a 5.4-in. ditto cost respectively 
7612. and 687/.; 6-in. quick-firing guns cost, without 
sights, 14327. each; and 4.7-in. quick firers, also without 
a cost 6567. each. A 4-in. 25-pounder wire gun cost 


The Council of the Society of Arts offer the Fothergill 
Prize of 251. and a silver medal for a paper on ‘‘The 
Best Means of Effectually Preventing the Leakage of 
Current to Earth in Electrical Installations from Gene- 
rating Heat and Setting Buildings on Fire.” The paper 
should consist of about 8000 words, and be written with a 
view to being read and discussed at an ordinary meeting of 
the Society. Papers submitted for the prize must be sent 
to the secretary on or before October 1, 1896. Each paper 
must be typewritten, and bear a motto, the name of the 
writer being inclosed in a sealed envelope with a similar 
motto. The judges will be appointed by the Council. 


The Council reserve the right of withholding the prize or | H. C 


of awarding a smaller prize or smaller prizes, if, in the 
opinion of the judges, no essay deserving the full award is 
cent in. 


Whilst the London County Council has resisted all 
attempts to improve the service of the London tramways 
by the establishment of electric traction on the overhead 
system in certain of the suburbs, alleging as a reason that 
the posts would disfigure the neighbourhoods, the Bir- 
mingham authorities have given permission for the use of 
this system on a portion of the lines of that city. Theline 
to be worked in this manner runs between Birmingham and 
Nechells, and is 2.13 miles long. The heaviest gradient 
islin16. The — of the equipment will be based on 
that of the North Staffordshire lines, which it will be 
remembered is much superior, from the esthetic point of 
view, to the ordinary American system. 


The committee appointed in November, 1894, to investi- 
gate and report upon the outer bar of the River Thames, 
has completed its report, which is in the hands of the Board 
of Trade and the Thames Conservators. After describ- 
ing. the locality and extent of the Leigh Middle Shoals, 
which constitute the bar, the Commissioners state that 
vessels drawing 25 ft. of water and upwards are liable 
to have to wait, in order to pass the shoals, for 
periods varying from 3} to 5} hours. They recapitu- 
the programme of improvements at present contem- 
plated by the Thames Conservancy and the views 

ut before them by the representatives of the lead- 
ing steamship lines, and express concurrence with 
the contention that much public advantage would 
be gained if a navigable depth of about 30 ft. was afforded 
at least up to Gravesend. They recommend that the 
Yantlet Channel should be at once buoyed and made 
available for navigation, and that certain small shoal 


patches in the channel, limiting its depth to 25 ft., should | 








be removed by dredging. They also recommend that a 
competent marine surveyor should be immediately and 
constantly employed by the conservators to sound and 
chart the Thames from the Nore upwards, and that the 
jurisdiction of the Thames Conservancy should be ex- 
tended as far seaward as the Nore. 


A Blue-book just published aie returns of accidents 
and casualities reported to the of Trade as having 
occurred upon the railways in the United Kingdom dur- 
ing the 12 months ended December 31, 1895. In the lists 
of both killed and wounded there is a decrease since the 
record of last year. The total number of killed was 1024, 
a decrease of 91, and of injured 4021, a decrease of 99, on 
the year 1894. The numbers are classified as follows: 
Passengers killed from accidents to trains, rolling stock, 
rmanent way, &c., five; injured, 399; by accidents 
rom other causes—killed, 78; injured, 710. In 1894, 
117 passengers were killed and 1168 injured. These figures 
show a decrease of 34 passengers killed and a decrease of 
59 injured onthe preceding year. Turning to servants of 
railways or contractors, we find that 12 were killed and 
88 injured by accidents to traine, rolling stock, permanent 
way, &c., and 430 killed and 2566 injured by accidents 
from other causes. Of — passing over railways ab 
level crossings, 65 were killed and 33 injured ; trespassers 
(including suicides), 381 killed and 144 injured; other 
persons not included in the above classification, 53 killed 
and 8linjured. Ifall the accidents occurring on railway 
premises, in addition to those caused by the movement of 
railway vehicles, be reckoned, it will found that the 
total number of personal accidents reported to the Board 
of Trade during the year amounted to 1090 persons killed 
and 9318 injured. 





Tue IRon AND Stegt InstitutE.—The annual meeting 
of the Iron and Steel Institute will be held, by kind per- 
mission, at the Institution of Civil Engineers, Great 
George-street, Westminster, on Thursday and Friday, 
the 7th and 8th days of May, commencing each day at 
10.30 o’clock a.m. On the first day the Council will 
present their report for the year 1895; the Hon. Trea- 
surer, Mr. William Whitwell, bee ep the statement 
of account for 1895 ; scrutineers will be appointed for the 
examination of the voting papers; the Bessemer gold 
metal for 1896 will be presented to Dr. Hermann Wed- 
ding, of Berlin ; and a selection of papers will be read and 
discussed. The following is a list of the papers that are 
expected to be dealt with at the meetings: 1. ‘On the 
Rate of Diffusion of Carbon in Iron,” by Professor W. C. 
Roberts-Austen, C.B., F.R.S., Member of Council ; 2. 
**On some Alloys with Iron Carbides,” by Mr. J. 5S. de 
Benneville, Philadelphia; 3. ‘‘On Mond Gas as a ay 
to Steel-Making,” by Mr. John H. Darby, Brymbo; 4. 
“On Hot Blast Stoves,” by Mr. B. J. Hall, Westminster; 
5. ‘‘On the Hardening of Steel,” by Mr. H. M. Howe, 
Boston a discussion); 6. ‘On the Introduction 
of Standard Methods of Analysis,” by the Baron Hanns 
Jiiptner von Jonstorff, Neuberg, Austria; 7. ‘‘On the 
Production of Metallic Bars of any Section by Extrusion,” 
by Mr. Perry F, Nursey, London; 8. ‘‘On Mr. Howe's 
Researches on the Hardening of Steel,” by M. F, 
Osmond, Paris; 9. ‘On the Treatment of Magnetic Iron 
Sand,” by Mr. E. Metcalf Smith, New Zealand ; 10. ‘On 
the Making of the Iron Ores of Oxfordshire,” by Mr. EK. 
A. Walford, F.G.S., Banbury. The annual dinner of the 
Institute will take place at the Freemasons’ Tavern on 
the evening of Thursday, May 7. 





Tue Gun TRIALS OF THE BATTLESHIP ‘‘ RENOWN.”— 
The gun trials of the above took place at Devonport on I'ri- 
day last, when the ship was taken into the Channel under 
the command of Captain Rose, of the Dockyard Steam 
Reserve. A large party of officials came from London 
and elsewhere to witness the firing, among them Captain 

A Kane, the Director of Naval Ordnance ; a. 
Admiral A. L. Douglas, Vice-President of the Ordnance 
Committee; Sir W. H. White, the Chief Constructor of 
the Navy; officers from the Cambridge, gunnery ship, 
at Devonport ; representatives of the preg and Con- 
struction Departments ab Devonport and the Admiralty, 
and the representatives of the contractors for the main 
armament, Sir Joseph Whitworth and Co., Limited. The 
10-in. gun mountings of this ship have been fully described 
in ENGINEERING in connection with the trials of the sister 
ships of this class, H.M.S. Centurion and Barfleur (see 
vol. lvii., pages 358 and 415). The Renown is an improved 
Centurion, and the prototype of the five battleships to 
be constructed under the new gee. The priacipal 
feature of interest in the trials was the firing of the two10-in. 
guns in each barbette simultaneously at 35deg. elevation 
right ahead and right astern over the deck. The result 
was quite satisfactory, and the trials were concluded 
without any incident to record. The recoils were mea- 
sured in the usual manner, and did not differ from those 
recorded in thetrials of the other ships. The auxiliary arma- 
ment of 6-in. quick-firing guns was also tested, and in this 
res this ship differs from the Centurion and Barfleur, 
which carry only 4.7-in. guns. The usual trials of Maxim 
and small quick-firing guns were carried out with success. 
This ship has electric motors fitted to the elevating gear of 
all her 10-in. guns, and also to the hoists for the ammuni- 
tion, both for the service of the guns in the turret, and 
from the magazines to the shell or working chambers 
under the gun platforms. The Centurion and Barfleur 
are being similarly fitted, the experimental fittings 
described in March, 1895, having been found satisfactory 
after extended trials of some months in commission. Sir 
Joseph Whitworth and Co., Limited, are now fully 
engaged on the 12-in. mountings for the Caesar and 
Illustrious, and have undertaken to considerably antici- 
pate the contract dates for delivery. 
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Cars Town : Gordon and Gotch. 
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Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Co. 

RorrerDAM: H. A. Kramer and Son. 

Souru Australis, Adelaide: W. O. Rigby. 
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: NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JoHNSON, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., orto our accredited Agents for the 
United States, Mr. W. H. Wingy, 53, East 10th-street, New York, 
and Mr. H. V. Houmes, 44, Lakeside Building, Chicago. The 
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THE METRIO SYSTEM. 

UnpeErR the heading of ‘‘The Metric System” 
there have recently appeared in the Times three 
articles which betray such a total want of apprecia- 
tion of the reasons for which this system is advocated 
in this country, that we feel constrained to return 
to a topic on which we imagined the last word had 
been said among intelligent people. The writer of 
the articles in question is somewhat unfortunate in 
his choice of a title. The object of his criticism is 
not the metric system at all, but the decimal 
system, which is something perfectly distinct from 
it. It is a mere matter of chance that the metre has 
sub-multiples of 10, and not of 8or 12. Had man- 
kind been endowed with six digits on each hand, it 
is quite certain that we should have had 12 times 
12 millimetres to the metre, and the Times corre- 
spondent would have been perfectly content. The 
decimal system was probably among the earliest 
of the abstract conceptions evolved by man; as 
soon as he became so far civilised as to possess 
more than 10 objects of one kind, he counted them 
up in groups on his fingers, and brought out his total 
in so many groups of 10 each, and so many units 
over. Of course in adopting this system of nota- 
tion he made a great mistake, and inflicted end- 
less trouble on his descendants. He ought to 
have counted his arrows, or his children, or 
whatever was the object of his enumeration, 
in groups of 12, just as a tradesman piles up his 
coppers in shillingsworths. But this would have 
involved him in reckoning an imaginary finger on 
each hand, and would have offered no advantage 
to a man whose sole idea in counting his wealth was 
the better to preserve it, and who had no notion of 


{| dividing it by 4 or 3, or even by 2. 


In spite of its inconveniences, the decimal system 


5)has spread over the entire globe, and there has 


never been any serious design to alter it. All our 
large units are reckoned in tens, whether they be 
years, or pounds sterling, or miles, or tons, or 
gallons. ‘lo reduce the undoubted and admitted 
inconveniences of the system, the larger units have 
subdivided into other denominations than 
tenths. For instance, the pound contains 20 


, | Shillings, the shilling 12 pence, and the penny 


4 farthings ; the mile contains 8 furlongs, the fur- 
long 10 chains, the chain 22 yards, the yard 3 feet, 
the foot 12 inches, and so on. There is no general 
rule as to what the divisor shall be, but it is 


9! usually, though not always, a multiple of 4. The 
9| very diversity shows that there is no figure that 
9\has any preponderating advantage. 


We freely 
admit that 10 is not so satisfactory a basis of 


0 | enumeration as 12 or 8, and we should be glad to 


see it discarded. But this is an eventuality which 
it is mere waste of time to discuss, particu- 
larly in England, where no reform ever was intro- 
duced on purely logical or theoretical grounds. 
We very much doubt whether it would be possible 
to make the entire House of Commons conversant 





with a duodecimal system of notation if a whole 
month were devoted to the subject, and long be- 
fore the time was expired a fair majority would 
have determined to prevent its introduction as 
long as they held their seats. Even in France, 
in the midst of a revolution which respected nothing, 
it was not deemed possible to displace the decimal 
system of notation. The form of government was 
changed time after time, the names of the 
months were altered, the territorial divisions of 
the country were remade — even the functions 
of the Almighty were defined by resolution—but 
the decimal system was left untouched. And 
untouched it will continue until a desire for logical 
consistency, more fierce and radical even than that 
which swept over the French people, takes posses- 
sion of the entire world. 

The relationship between the metric and the 
decimal systems is a purely fortuitous one. It was 
an essential feature of the former that it should 
know only one kind of sub-multiple, and so long as 
the decimal system continued in vogue this could 
only be 10. As we have already said, 8 or 12 would 
have served equally well, or, indeed, better, but 
either would have involved a struggle a outrance 
between the two systems, and probably the older, 
in spite of its defects, would have proved the victor. 
It is not always the fittest that survives ; possession 
counts for a great deal. If we are to wait for 
reform in our weights and measures until a perfect 
system is devised that will be accepted all over the 
globe, we may as well shelve the subject at once, 
for there is no indication that such a state of affairs 
will ever come about. 

It is an unfortunate circumstance that the metre 
should have given its name to the system of weights 
and measures of which it is the unit, for it leads to 
the idea that there is a principle connected with 
this particular dimension. Doubtless it was in- 
tended that there should be; but, as a matter of 
fact, the metre is just as much a conventional 
measure asthe yard. It is not the ten-millionth 
part of the distance from the equator to the 

ole, but some other fraction of that distance. 

ad English opinion been represented when the 
length of the metre was determined, it is probable 
that a different unit would have been chosen. As 
a nation we have always put practical convenience 
before logical consistency, and it is certain that 
we should never have willingly assented to a 
standard that was incommensurate with our own, 
and, indeed, with all existing standards of that day. 
We should have urged the possibility of further 
knowledge and more refined measurements show- 
ing a discrepancy between the assumed and theo- 
retical length of the metre, as indeed they have 
done, and we should have argued that if a 
certain arbitrary length were chosen it would 
always be possible to express it as an aliquot 
part of a quadrant, and that whether it was the 


1 1 
io,ov0,000th or the 9993, 7¢9th was not of the slightest 


practical or theoretical consequence. It was of 
consequence, however, that the metre should con- 
tain an exact number of inches, since such a condi- 
tion would have facilitated the change from one 
standard to another. Of course, once the change 
is made it is no disadvantage that the metre and 
the inch are incommensurable. It is as easy to 
design and measure in one standard as the other, 
unless, indeed, the advantage is with the French 
system, as is most likely, for those who have once 
become accustomed to it never again take kindly to 
British methods. 

Political and religious causes rendered it impos- 
sible that the English people should take any part 
in fixing the length of the metre. But, as we 
lately pointed out, the final touch is soon to be 
put to the metrical system by the determination of 
a metrical screw thread. It will be a thousand 
pities if English engineers do not assist in this 
matter. If they hold aloof, a decision will be reached 
in their absence, and eventually they will have to 
accept it, just as they will soon have to accept the 
metre. Even if they deny the certainty of this, 
they must admit that there is some chance of our 
following the lead of Continental nations, and it is 
only common prudence to render the change as easy 
as possible to ourselves. We all insure our houses, 
though none of us expect them to be burned. 

The essential principle of the metric system con- 
cerns neither decimal notation nor the length of 
the metre. These are mere accidents, although one 
of them was unavoidable and the other is now irre- 
mediable. Its grand features are that it is based 
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on a single unit both for measures of length, mea- 
sures of weight, and measures of quantity, and that 
it admits only one divisor. The gain implied in 
these two propositions is so immense as to com- 
pletely overshadow all the criticisms that can be 
brought to bear on its less satisfactory features. A 
correspondent of the Times said that the sole ad- 
vantage was in computation. If that were true, 
and it is not, that gain would be sufficient to 
counterbalance all the disadvantages. Naturally, 
people who never compute anything, except their 
balance at the bank, are content with the present 
system. They should remember, however, that 
they have partners who are not so happily situated. 
The landowner is sleeping partner with the farmer 
who tills his fields ; the shareholder is vicariously 
engaged in trade, however aristocratic his preten- 
sions. We all live on the proceeds of hard work— 
our own or that of somebody else—and therefore 
we are interested in reducing any part that is un- 
renumerative. In every office, shop, and factory, 
people are employed in book-keeping and calcu- 
lating who could be dispensed with if a simpler 
process were in vogue, and industry is taxed because 
our measures of length, weight, and capacity are 
founded on different bases. Our school-children 
are worse educated than they would be if valuable 
time were not occupied in learning tables and 
various rules of arithmetic designed to deal with 
our peculiar units. On all sides there is loss due 
to time spent in computation, and that loss is of 
national as well as of individual importance. 

Chemists and other scientific men have long 
since solved this question of computation for them- 
selves by adopting the metric system. It is prac- 
tically impossible to carry on any extended research 
in British units, Not only ismuchtime lost inmaking 
the constant reductions from one scale to another, 
but—what is more important—the correlation of 
analogous facts is missed, and similarities are hidden 
in divergencies of units. When a subject lies on 
the borderland between physics, chemistry, and 
electricity, the only chance of making progress 
with it is to express the quantities involved in a 
standard which is common to the three sciences. 
To do otherwise is to erect a barrier along the 
frontiers, and thus effectually prevent a general view 
of the whole situation. It is only those who buy 
and sell, or who manufacture for sale, that adhere 
to British measures, and this they are obliged to do 
because there are no other standards legal in this 
country. A shopkeeper who had metrical weights 
in his establishment would lay himself open to a fine 
and imprisonment, because there is at present no 
provision for stamping such weights used in retail 
trade, and the use of unstamped weights is illegal. 
It is impossible, under the present state of the law, 
that progress should be made in the general use of 
the new standards. 

If the matter depended solely on our home trade, 
it is probable that the agitation for the use of 
metrical measures would never have attained any 
great force. As a people we abhor change, and 
submit to immense inconvenience rather than 
adventure on unknown paths. It is only under 
great stress that we make important alterations 
in our habits, and unfortunately many among 
us have felt that stress for a long time. All 
the civilised world has adopted the metric 
system, except the English-speaking portion 
and Russia. We live by supplying the wants of 
every people in the globe, and yet we persist in 
sending them goods complying with standards 
which they do not possess, and whose relative 
values they find exceedingly difficult to compre- 
hend. Formerly this did not greatly matter: our 
customers had Hobson’s choice, and were practically 
at ourmercy. But to-day all this is changed. The 
German and the Belgian commercial man puts 
before them specifications which they can under- 
stand without effort, and when they receive the 
goods they can verify their dimensions with 
ease. If, as we are told, it would produce 
endless confusion to introduce new measures 
into this country, is it not perfectly plain that 
foreigners will not readily buy goods that 
involve them in just the same confusion that 
we are not willing to endure? Nay, more; the 
difficulty with us would be only temporary, but 
with them it is constant, unless they solve it by 
refusing to deal with us. Recently a statesman 
met the arguments of a deputation by stating that 
the applewoman could never comprehend the 
wos system. And yet she would buy her 20 


kilogrammes of fruit for (say) 60 pence, and would 


retail it by the half-kilogramme at twopence or 
threepence, or any sum she considered afforded a 
fair profit. If she cannot manage a simple matter 
of this kind, how is the foreign shopkeeper to 
settle the price per metre, expressed in a de- 
preciated silver currency, of goods bought in 
pounds sterling by the piece of 56 yards? The 
argument cuts two ways. If the metric system 
is too complicated for the British tradesman to 
understand, the English measures must be ten 
times more difficult to the foreigner. It is the 
rule of the world that the seller is the servant 
of the buyer—the man with goods is in an 
inferior position to the man with gold — but 
yet we insist in dictating to our customers the 
form and sizes of the materials we supply, and 
leave them to make the best they can of them. 
No wonder the cry comes from all our foreign 
markets that we are everywhere forestalled by the 
German. The wonder would be if we were not. 

A writer in the Times has suggested that our 
foreign trade should be conducted under the 
metrical system, and our home business in the 
present one. One can scarcely find patience to 
read such rubbish. The writer cannot have 
the remotest idea of the difficulties of manufacture 
to make such a proposition. To make a profit nowa- 
days it is necessary to standardise every depart- 
ment of a factory, and to have as few different 
sizes and qualities as possible. And yet it is sug- 
gested that we should duplicate every part and 
every process just to save the unthinking portion 
of the population a little trouble. The manufac- 
turers who are crying out for the metrical system 
will have to endure all the burden and worry of 
the change, and are prepared to do so for the 
sake of the benefit that they will reap. The man 
in the street, who receives so much considera- 
tion from statesmen, will scarcely be conscious of 
the alteration. He will buy his tobacco by the 
100 grammes instead of by the quarter - pound, 
and his wife will purchase calico by the metre 
instead of by the yard. The tradesman will 
adjust the price to the new conditions, and for all 
practical purposes the ordinary buyer will know no 
difference. To delay a great and much needed 
reform for such puerile reasons as are put forward 
in the Times betrays a total want of appreciation 
of the seriousness of the position of our export 
trade, and it is time that either better arguments 
were found or that active steps were taken 
to prepare for the change. The teaching of the 
metrical system of weights and measures ought to 
be made immediately compulsory in all elementary 
schools, and the system itself permissively lega- 
lised. These two steps would show the public that 
the change was actually coming, and would oblige 
people who have hitherto done nothing but pooh- 
pooh the matter to give it a reasonable amount of 
consideration. 





SHIPPING BOUNTIES OF FOREIGN 
COUNTRIES AND THEIR EFFECT. 
Ir is quite properly a source of satisfaction that 

our great mercantile marine supremacy has been 
created and is maintained without State subsidy, 
perhaps many would say notwithstanding legisla- 
tive hindrances and apathy, but it is a mistake to 
deduce from this the argument that therefore 
Government bounties in other countries are neither 
effective nor desirable. This line of argument is 
traceable to the same reasoning by which all tariffs 
are condemned, the influence of our natural ad- 
vantages being entirely ignored. Shipping boun- 
ties, like tariffs, tend to offer encouragement kindred 
to that created by our natural wealth and special 
local advantages. It may be that in many cases 
the measure of the encouragement necesgary is too 
costly ; but that does not condemn the principle. 
However, the instances of successful results are few ; 
and an examination of the various schemes of boun- 
ties operative in the principal maritime countries 
indicates that the tendency now is to subsidise regu- 
lar lines which are organised for the promotion of 
trade, rather than to pay indiscriminate subvention, 
a suggestive instance being the payment to a Danish 
line for every ton of dairy seallens or fish landed in 
England. In some cases foreign built ships may 
participate if home owned ; but naturally the ten- 
dency is to encourage home shipbuilding also. In 
Italy, France, Austria, and Hungary direct bounties 
for building are paid ; in other countries concessions 
in — of import dues and taxes are given. But 





these have not entirely prevented companies in those 





countries from purchasing in Britain. This is the 
more satisfactory when it is remembered that a 
5000-ton 2000 horse-power steamer built in Italy 
would secure over 13,0001. as a shipbuilding sub- 
vention. That would make more than a handsome 
profit on the construction of a British ship. In 
Hungary the bounty would be even greater. 

Asa rule, however, most countries confine them- 
selves to paying a bounty on shipping, either as a 
liberal mail subsidy, or as a purely navigation allow- 
ance. It is not always easy to separate the two, 
but it seems clear that, exclusive of mail subsidy, 
France pays 450,000/. per annum, Russia 278,000/., 
Italy 117,9201., the Netherlands 58,053/., Den- 
mark 17,0001., Norway 15,0001., Portugal 19,000/., 
Hungary 8300/., and Sweden, say, 100/. ; France, 
Austria, Hungary, and Italy alone give a bounty 
per unit of distance travelled in the foreign trade, 
all other countries specifying the icular trade 
and frequency of traffic for which the sum is paid. 
We have already indicated the bounty for building a 
ship in Italy, and it may be interesting to state that 
for every 1000 miles steamed by the 5000-ton vessel 
the payment would be 135]. 10s. But here, as in 
the case of the building, the crux of the matter is 
the cost of home construction. The fact that the 
bounties do not seem to offer encouragement sug- 
gests that British ships can be built and navigated 
cheaper, at all events to the extent of the bounty 
offered. That bounties have not been a success in 
France was recently shown,* and an examination 
of the details for the other countries indicates that 
the results are not very satisfactory. 

Germany comes next to Britain in point of 
tonnage, although the total for the Fatherland does 
not far exceed one-sixth of the aggregate owned by 
the United Kingdom; but apart from grants for 
postal service and for merchant cruisers, little 
money is voted for navigation. By a law of 1885, 
material for the construction, repairs, and outfitting 
of seagoing vessels is admitted free of duty. That 
seems the only concession, but there can be no 
doubt that shipbuilding is being fostered in Ger- 
many, as is proved by the fact that the few firms 
are full of merchant work. The amount paid for 
postal duty to the Far East is for the current year 
204,500. ; but this is not the maximum allowable, 
for the Imperial Chancellor may grant by tender 
to German contractors contracts for regular postal 
service between Germany and Australia, and dis- 
tribute subsidies not exceeding 200,000/. a year. 
For a service to Alexandria vid Trieste, the maxi- 
mum sum voted is 20,0001. per annum; for a 
service to southern Europe 50001. a year; and 
asum of 45,000]. is spent on the East Africa 
service. These are liberal terms, and the large 
companies, the North German Lloyd, for instance, 
in securing them are expected to order their 
ships from German firms. This in large measure 
explains the building recently of eight of the first- 
class German passenger and mail boats at Stettin 
or Elbing, beginning with the Spree, Havel, and 
Fiirst Bismarck. The steamers have proved efli- 
cient ; it remains to be seen if German firms 
can compete financially with British firms for 
foreign work. Although shipbuilding has thus 
been fostered, the owning of ordinary traders 
has not become more extensive. Recent returns 
by Bureau Veritas show that the steamship fleet 
is now 1,306,771 tons, as compared with 628,296 
tons in 1887. The annual addition has varied 
from 50,000 to 160,000 tons. In the last two 
years it has been only 50,000 tons. The sailing 
ship tonnage is 543,455 tons according to Lloyd’s. 

Italy is much more generous, without attaining 
even the same measure of success. For the latest 
year for which official figures are available, 1894, 
the total was 117,9201., but in the preceding year 
for which we have details, the aggregate was 
higher. The bounty on construction was 38,3691. ; 
for repairs, 11,593/.; for navigation by steamships, 
22,3461.; for navigation by sailing ships, 44,858I. ; 
and for importing coal, 37111., a total for the en- 
couragement of shipping of 120,877/. These figures 
seem high, and one might fancy that they would 
encourage the industries ; but it is not so. The 
merchant fleet of Italy has been decreasing ; it has 
lost 20 per cent. of the tonnage of 1880, and the 
total is not now 10 per cent. of the total of the British 
fleet. Moreover, the aggregate bounty has de- 
creased, although the rates have not been lessened. 
Five years ago the amount paid, under the five 
heads already enumerated, was 216,640/. That 





* See page 162 ante, 
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was the highest point, and the drop now to nearly 
one-half is very significant. And yet the law seemed 
to be fairly drawn to suit all cases ; it has lapsed, 
but will be re-enacted with some modifications. 

Meanwhile it may be interesting to state that 
since 1888, when the rates were increased, the con- 
struction bounty in Italy has been 61s. 9d. per ton 
gross on iron and steel ships, 14s. per ton on 
wooden sailing ships, and 30s. per ton on iron and 
steel floatiog material (gulleggianti); on marine 
engines, 103. per indicated horse-power, and 7s. 8d. 
per quintal (= 212 1b.) of boiler. In the event of the 
hulls, engines, and boilers being constructed so that 
the vessel might be adapted to military purpcses, an 
addition of 10 per cent. to 12 per cent. was made 
to the subsidies. The requirements in this respect 
involve water-tight compartments, a speed of 14 
miles an hour, protection of machinery by coal 
bunkers, and a radius of action of 4000 miles at 
10 knots speed. None of these is onerous, yet the 
extra bounty has not induced any firms to comply. 
This, it may be remembered, was also the case 
in France. In 1893 there were built 259 wooden 
sailing ships, two iron sailers, and four steamships, 
but 38 engines and boilers were made, indicating 
almost that the engineering bounty is more favour- 
ably regarded. Then there is a bounty for repairs. 
For warships, too, a bounty is given almost as high 
as that for merchant vessels as already enumerated ; 
with this addition, that for auxiliary machinery— 
windlasses, distilling, ventilating plant, and the 
like—there is a bounty of 8s. 10d. per 212 lb., or 
about 4/.10s. a ton. Italian vessels get 10s. for 
each ton of coal brought from beyond the Straits of 
Gibraltar, and the usual navigation bounty is 
63d. per ton gross for every 1000 miles for steamers 
going beyond the Mediterranean to or from ports 
other than European. The mileage covered by 
bounty-earning steamers was, in 1893, 480,537, and 
by sailing ships 1,942,420. It would seem as if Italy 
preferred wooden ships, although able to make 
engines. This is largely a result of the comparative 
absence of minerals. 

Austria-Hungary had a similarly comprehensive 
system of bounties, but it can scarcely be eaid that 
greater success has resulted, for 15 years ago the 
total tonnage of the fleet, according to a Board of 
Trade return, was 290,971 tons ; now it is consider- 
ably less, according to the same authority. The 
law of 1893, which supersedes an enactment of 
former date, grants a trading bounty and a bounty 
on mileage. The former is granted to ships, two- 
thirds part-owned by Austrians, of less than 15 
years old, and cl: in Austro-Hungarian Veritas. 
The bounty continues for 15 years from the date of 
the launch, decreasing 5 per cent. each year. At 
first it is 6 florins per ton burden net for iron or 
steel steamers, 4.50 florins for iron or steel sailing 
ships, and 3 florins for wooden or composite sailing 
ships. This trading bounty is increased 10 per 
cent. if the ships are built in national yards, and 
to 25 per cent. if also constructed to the extent of at 
least one-half of home-produced material. The 
mileage bounty is paid to ships engaged in the foreign 
trade, and not in competition with the regular lines 
subvented by Government. The bounty is 
5 kreutzers per ton per 100 nautical miles. 
Exemption from trading and income taxes for 
a period of years, and one or two other advantages, 
are also granted. In Hungary a new law came 
into operation in January last. It provides con- 
struction bounties of 25s. to 50s. for iron and steel 
steamers and sailing ships, and of 8s, 4d. to 
203. 10d. for wooden ships ; 8s. 4d. to 22s. 6d. per 
220 lb. of new machinery, and 5s. to 8s. 4d. per 
220 lb. of boilers, the exact amount of bounty 
being determinable according to the proportion of 
home material worked into the vessel. The 
maximum payable in a year is 8333/. The law is 
to remain in force for 10 years. 

Russia’s fleet has been steadily growing in recent 
years. The subsidies there are given for specific 
services, six of them for lines of steamers plying 
in Russian waters, and four to companies whose 
ships visit foreign parts. It is scarcely necessary 
to enter into the details, the total sum paid annually 
is over two million roubles—equal at face value to 
278,868/., of which two-thirds is paid to two com- 
panies, the Volunteer Fleet and the Black Sea Navi- 
gationCompany. Both have recently received a large 
number of steamers from British builders. The 
subsidy to the latter company continues until 1905, 
and is for 616,000 roubles a year, payable for ser- 
vices in the Black Sea and to Constantinople, 
Alexandria, and the Levant. Their boats, like the 








Volunteer Fleet ships, may be used as auxiliary 
cruisers. The last-named fleet gets 600,000 
roubles, and in addition the Government de- 
frays annually, to the amount of above 200,000 
roubles, the cost of the e of the vessels 
through the Suez Canal. The concession of 600,000 
roubles was granted for 10 years from January, 
1892, and on conditions that the fleet should be 
during this term increased by four fast steamers of a 
burden of not less than 8000 tons each, and two steam 
transports specially adapted for trading purposes— 
vessels which have been, or are being, built on the 
Tyne or Clyde, and the largest of which, the Kher- 
son, we hope to illustrate shortly. The fleet is also 
subsidised to the extent of 17,600 roubles per annum 
for keeping up regular steam communication be- 
tween Vladivostok and the ports of Kamchatka 
and the Sea of Okhotsk. This subsidy, originally 
amounting only to 15,000 roubles, was increased in 
1893 to 17,600 roubles, and will continue for four 
years. The other two companies subsidised for 
foreign services trade from the Danube to Odessa 
and Reni, &., and on the North Pacific. In addi- 
tion, the Government subsidises, to the extent of 
3600 roubles, or about 500/., the Russian Journal 
of Navigation. 

The Netherlands probably comes next, Lloyd’s 
returning their steam tonnage at 315,196 tons, and 
their sail tonnage at 131,665 tons. Excluding 
mail subsidy paid in ordinary course tothe Nether- 
land, Rotterdam, Lloyd, Zeeland, and Royal West 
Indian Mail Company, for conducting specified 
services, there are 13 services for which navigation 
bounties are given, varying from 2s. 6d. to 36s. 8d. 
per geographical mile = 4 knots—all to the Royal 
Steam Packet Company of Amsterdam, for services, 
largely to colonial parts. For the past four years 
the total annual subsidy has been fairly stationary, 
varying only between 54,2171. to 58,053/., which is 
a very considerable addition to income, as in most 
cases the ships run monthly, and in some cases 
every eight weeks. There has been a steady in- 
crease in the tonnage of the Netherlands fleet, 
but it has not been proportional to that of Britain. 

In recent years Norway has made great progress 
in shipping ; but most of the additions have been 

urchased from Britain, and they are largely sail- 
ing craft. Lloyd’s give the steam tonnage as 
446,384 tons, three times what it was in 1887. The 
sailing ship tonnage is 1,212,628 tons. It should 
be clearly noted that there is not the same cor- 
responding expansion of shipbuilding. From the 
recent report of our consul no subsidies, as gene- 
rally understood, are paid. For services of regular 
frequency between Bergen or other ports and 
various parts, Newcastle, &c., 27,6001. is annually 
voted ; but the Norwegian postal authorities point 
out that of this sum 15,000. are ‘‘ granted as 
direct subventions for the keeping up of the 
routes ” between Christiansund and Fredrikshavn 
daily ; Bergen Haugesund, Stavanger and New- 
castle ; and Trondhjem and Newcastle—the latter 
services being weekly. It is of interest to note 
that there is a special postal service to Spain. 
In Sweden, which has 233,545 tons of steamers, 
and 264,332 tons of ships, the tax on shipping 
has been repealed, and support or protection to 
shipbuilders is only granted by restitution of the 
duties on certain materials used in construction, 
and the only bounty is one of 11l. 2s. 3d. per 
double journey between Wisby and Stockholm 
paid to the Gotland Steamship Company. 

Denmark is an old shipping country, and her 
fleet is given by Lloyd’s as of 222,477 steam tons 
and 134,237 sailing ship tons, and the annual sub- 
sidy is 16,966/., the increase on five years having 
only been 46567. This is solely for navigation, and 
is paid tofour lines. Of the total, too, 60 per cent. 
is really paid to the Esberg-Parkeston Line, as a 
bounty for the carriage of dairy produce and of fish 
to England—the amount is proportional to the cost 
of the freight. The other subsidies are for services 
to Malmo, and to Ferée and Iceland. In 10 years 
Denmark has added 30 per cent. to her fleet, which 
must be regarded as satisfactory. 

Belgium grants free importation of shipbuilding 
material, and admits foreign built vessels to the 
Belgian flag free of duty ; but the money votes are 
for mail service, there being appropriated 48001. to 
regular Transatlantic lines, according to special 
agreements, ‘‘on the grounds of subventions, mini- 
mum guaranteed earnings, premiums for punctuality 
or refunding foreign pilotage dues,” while 23,8841. 
is paid for the mail packet service between Ostend 
and Dover, and Antwerp and the Head of Flanders. 








Spain is scarcely regarded now as a maritime 
nation, although possessing 459,945 tons of steam 
and 94,293 tons of sailing shi Three years ago 
a shipbuilding bounty was authorised to the extent 
of 40 pesetas per ton burden (2.83 cubic metres) for 
wooden, and is pesetas for iron or steel, steamers ; 
and 55 pesetas per ton for ships. Their mail sub- 
sidies amount to two million dollars per annum. Of 
other countries the Servian Government runs a 
service on the Danube guaranteeing 6 per cent. on 
the share capital; Portugal pays 9000/. to the 
Azores line, 31111, to the Algarve and Guadiana 
line, and 6666/. to the Guinea line. The Monte- 
negro Government grants slight reduction on ton- 
nage dues to the Austro-Hungarian Lloyd 
steamers. 





THE LONDON TRAMWAY OONSOLI- 
DATION SCHEME. 

THE proposal submitted to the Highway Com- 
mittee of the London County Council by the 
London Tramway Syndicate, under which the 
tramways throughout the metropolis are tobe 
acquired on behalf of the former and leased to the 
latter, isso vast in its significance that it merits 
the fullest consideration. e terms offered by the 
syndicate seem so liberal that were it not for the 
fact that it is well supported, some doubt 
might arise as to the possibilities of fulfilment. 
But the membership includes Mr. Pope, of 
the Parliamentary Bar; Messrs. Dillwyn and 
Alfred Parrish, well-known tramway experts; Mr. 
Lukach, who is associated with deep tunnel 
railway schemes, and several City financiers. As 
the London County Council will not have power to 
purchase several of the lines for some years, the 
syndicate propose to pay the shareholders of these 
companies the difference between the Bramwell 
award price and the present market price in prior 
securities of the Syndicate Company, so that the 
London County Council pay the Bramwell award 
price and thus become the real owners. 

The rental to be paid annually on a 28-year lease 
is to be the net revenue or profit of the companies, 
or, in the case of non-paying companies, a sum 
equivalent to interest and sinking fund on the 
money borrowed to buy out such companies. As 
to the magnitude of the scheme, some suggestion 
is got from the latest Blue-book on tramways. 
The metropolitan’ lines have spent in capital 
3,931,227/., but have still power to call up 
600,0001. more. For this money they have laid 
92} miles of double and 41% miles of single 
tramway, and have power to add to this 13 miles 
of double and 12 miles of single line. Of course 
the syndicate intend to considerably extend the 
system ; only with such additions could the con- 
solidation be worked with such financial results as 
to add to existing profits sufficiently to recoup the 
syndicate. 

The capital value of existing lines seems to be about 
32,0007. per mile, so that extensive additions mean 
a very heavy outlay. Again, mechanical traction is 
proposed, the electric conduit system finding most 
favour, and by this change the cost will be increased 
by a very large sum per mile. The advantage in the 
reduction of expenses would, however, be consider- 
able. But first as to the gain to the County Council. 
The net profit of the nine existing lines is for an 
average year 230,000. That would be the rental 
payable to the Council for existing lines. Thecom- 
panies now carry 235 million passengers in a year, 
so that each inhabitant makes 47 journeys on a car 
in the year, apart altogether from omnibus, train, 
or cab traffic. But this is a comparatively low 
average, and with mechanical traction, smart run- 
ning, comfort and convenience, the number of 
passengers and the receipts per mile could be greatly 
increased, especially with the addition of tramways 
in the busier districts of the metropolis. 

The earnings per mile run on London tramways 
is 11.69d. per mile, and one or two of the big 
companies exceed 1s.—the London Streets 12.59d., 
the North Metropolitan 12.57d., and the South- 
Eastern Metropolitan 13.45d.; the. London has 
only 107d. In Glasgow, Manchester, and Liver- 
pool, where the traffic is urban as well as sub- 
urban, the receipts do not exceed 1s., unless in an 
exceptional year. But even if 1d. or 2d. were 
added in London, it means much, for London cars 
at present run over 23 million miles in a year. 
The expenses per mile are high at present, 9.28d. 
3d. per mile more than in the three cities named 
—and, curiously enough, the big companies are 
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highest, the London company alone coming out 
at 8}d., while the others run up to 107d. The 
North Metropolitan spends 9.9d. per mile run. 
Certainly with mechanical traction the ex- 
penses per mile run could be 2d. or 3d. less, 
so that the ratio of receipts absorbed in expenses 
would be greatly reduced from the present per- 
centage of 80 to 85. The profit just now is under 
24d. per mile run, jd. less than in the provincial 
cities named. In some cases in London it is less 
than 2d. This would go to the County Council, 
but there seems no reason why greater profit could 
not be made by consolidation, mechanical traction, 
and wise and enlightened management. It will 
need all experience and care, for which reason 
probably private control will be preferable to muni- 
cipal working. Moreover, it will be years before 
the Council can themselves get control of the lines 
under the statute. Mechanical traction will release 
10,157 horses, each of which runs with cars 4600 
miles a year, and as matter of interest it may be 
added that each car owned carries 203,000 pas- 
sengers in the year. 





THE SNOWDON RAILWAY ACCIDENT. 

Tae holding of an inquest and a careful in- 
vestigation of the line, throw more light on 
the Snowdon Mountain Railway accident, and 
clear away several misapprehensions due to the 
narrative in the daily papers; but as it is not 
certain whether the Board of Trade will make an 
inquiry, the actual cause may not be officially de- 
termined ; at the inquest the jury could only con- 
clude that there was not sufficient evidence to show 
why the engine mounted the rack. Sir Douglas 
Fox, in the course of this inquiry, said that there 
had been a slight subsidence of the permanent way, 
probably due to the thawing of the ground after a 
severe frost. An examination of the site after 
the accident showed that the rail on the inside of 
the curve was considerably lower than it should 
have been. 
where the locomotive mounted the rack had 
slightly settled, and it is not difficult to conceive of 
the possibility of the weight of the locomotive 
passing over causing further depression. The 
super-elevation should only have been in. The rack 
shows very little damage, but the pinions on the 
locomotive are ploughed out true in the centre to a 
depth of nearly } in., indicating that the automatic 
brake gear had come into play soon after the loco- 
motive had mounted the rack, by reason, of course, 
of the increased velocity ; and that in consequence 
the pinion was prevented from revolving. 

The locomotive travelled thus on the line for 
fally a quarter of a mile before becoming derailed. 
About 50 yards before it left the embankment, the 
locomotive wheels evidently travelled over each 
successive sleeper. This continued for 10 or 15 
yards, then the off carrying wheels mounted 
the rack, and travelled for a length of 15 yards, 
with their flanges between the rack-bars, while the 
other carrying wheels made a well-defined groove 
near the ends of the sleepers, outside the rail, of 
course. Finally, the off wheels got dislodged 
from between the racks, and shortly afterwards 
the locomotive left the line entirely, jumping 
thence on to the bridle track, without even scoring 
the slopes of the embankment. A hole was 
ploughed in the bridle track, which is alongside the 
bank, andis only 10 ft. or 12 ft. wide. Fromthis point 
the locomotive toppled over the Cwm Glas Bach, 
the slope of which is 45 deg. from the horizontal. 
This slope is seen on the annexed engraving, Fig. 1, 
which shows the railway on a bank at the top, with 
the telegraph posts. The boiler is shown lying about 
200 ft. from the top, and the framing, cylinders, 
&c., about 300 ft. further down. The positions of 
both are marked by crosses on the engraving. 
There is only one track marked Ly the falling loco- 
motive until near the spot where the boiler lies. 
The boiler did not burst, and appears to be sound. 
Fig. 2 gives a good idea of its appearance, while 
Fig. 3 is a view of the engine framing, cylinders, 
pinions, &c. 

The point where the engine mounted the rack 
has been stated incorrectly in the daily papers. It 
was at 3 miles 66 chains. For more than 200 yards 
above this, and for more than 400 yards below, 
the railway runs in a cutting or benching made 
in the solid rock or rocky ground composing the 
mountain side. The formation is, therefore, un- 
usually solid and sound, and the line in this. 
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respect absolutely safe. From 4 miles 30 chains 
downwards the ground slopes gently up on the 
right and down on the left, to one walking down 
the line. From 3 miles 70 chains downwards 
the ground slopes rapidly down on the left at an 
angle of from 32 deg. to 46 deg. from the hori- 
zontal, and upward on the right at an angle of from 
25 deg. to 3d deg. This continues past the scene 
of the accident as far as 3 miles 52 chains, when 
the line is in deep cutting for 130 yards. On 
emerging and reaching the bank at 3 miles 
46 chains, the bridle-path runs at the foot of the 
bank on the right, and beyond the path is the slope 
down to Cwm Glas Bach, at an angle of 45 deg. 
from the horizontal. On the left the ground slopes 
away gently downwards at an angle of from 18 deg. 
to 20 deg. 

From 3 miles 66 chains to 3 miles 64 chains there 
is a curve of 10 chains radius, from 3 miles 63} 
chains to 3 miles 62 chains a curve of 4 chains 
radius, and from 3 miles 61 chains to 3 miles 43.60 
chains a curve of 10 chains radius. The accident 
occurred on a curve of 10 chains radius, and the 
locomotive left the line on a similar curve, engine 
and carriage running round the 4-chain curve 
without difficulty. 

The career of the train, the jumping off of the 
driver and fireman, are already well known, and it 
seems clear from the coroner’s inquest that the 
unfortunate man Roberts would not have lost his 
life if he had heeded entreaties to keep his place, 
instead of jumping out, in doing which he struck 
against the cutting side. He jumped off at a point 
only 35 yards before the carriages came to a stand. 
The locomotive, in its fall, carried with it a tele- 
graph pole and broke the telegraphic communica- 
tion with the summit. Two messengers went back 
to prevent a second train from starting from the 
summit, but were unfortunately just too late. 





The engine was already close to 3 miles 66 chains 
when the first messenger signalled it to stop. The 


brakes were being applied when this engine also 


mounted the rack and began to slide down in the 
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same manner as the first. The two carriages of 
the first train (now empty) were still standing, held 
by their brakes, 120 yards below. The second en- 
gine ran into them, the slight collision fracturing the 
brake spindle and allowing them to run down the 
line. The pointsman at the turn-out 600 yards 
below, with commendable presence of mind, set his 
points half open, by which means they were thrown 
off the track and stopped 70 yards beyond. In the 
meantime the second runaway engine had been 
brought up by the collision, her pinions re-engaged 
with the rack, and.though the hand and steam 
brakes were damaged, the air brake pulled her up 
quietly in 90 yards, none of the passengers having 
received anything worse than a shaking. 

It should be mentioned that the permanent way 
has received very little injury, proving the ex- 
cellent quality of the material, which has been put 
to a most severe test. A few rack-bars and sleepers 
are bent and damaged, while a number of bolts 
have been broken. But the rails are absolutely 
uninjured so far as can be ascertained at present. 

For the photographs from which our engravings 
have been made, we are indebted to Mr. Griffith 
H. Jones, Dinorwic Quarry Offices, Llanberis. 
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A Manual of Marine Engincering ; comprising the De- 
signing, Construction, and Working of Marine Ma- 
chinery. y A. E, Seaton. Twelfth Edition, 
Revised and Enlarged. London: Charles Griffin 
and Co., Limited. ; 

A NEW edition of Mr. Seaton’s well-known book is 

a publication which marine engineers have learnt 

to expect at somewhat frequent intervals ; in fact, 

the manual may be looked upon as an annual, 
considering that twelve editions have been issued 
from the press during the thirteen years that have 
elapsed since it first made its appearance. The 
book has grown in size as it has increased in years, 
after the manner of most of its class, although 
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in its earliest youth it was a goodly volume of 433 
pages. The number now is 585. The index in 
the twelfth edition cccupies 13 pages; in the 
first edition it was but nine pages. 

The decade covered by the issue of the various 
editions of ‘‘Seaton’s Manual” has been fruitful 
in marine engineering progress. As the author 
says, when he first Sak the work in hand the 
triple-compound engine was little more than a 
dream ; and the highest boiler pressure used by 
advanced engineers was 1001b. per square inch. 
Steel crankshafts and other heavy forgings of steel 
were looked upon as luxuries. At the present time 
ingot steel forgings are common enough, and not 
very much dearer than those of iron. Mr. Seaton 
pays a deserved tribute to the torpedo-boat designer. 
In 1880 the torpedo-boat was looked on as a toy; 
but, he continues, ‘‘ the torpedo-boat designer was 
really the pioneer who showed the path the marine 
engineer was to tread on his way to produce high- 
—< steamers of all kinds and of every size, from 
the huge cruiser to the small Channel passenger 











steamer. The possibilities of the marine engineer 
have been just recently exhibited in the develop- 
ment of the torpedo-boat destroyer, and thereby a 
new practice evolved that the older engineers would 
have beheld with horror.” 

In noticing any book on.marine engineering at 
the present time, one naturally turns first to the 
section devoted to the boiler, to see what is said 
on the question of the hour, the water-tube boiler. 
Ten years ago it was the triple-compound engine, 
15 years before the compound as against the simple 
expansion engine, before that surface condensation, 
and so on back to the dawn of marine engineering 
science, always the engine claiming the lion’s share 
of consideration with marine engineers. It is true 
that a quarter of a century or so back the water- 
tube boiler was forced into notice by a few who 
were generally styled as ‘‘ enthusiasts,” with the 
added expression ‘‘ misguided.” No doubt the 
adjective was often deserved, for little effort was 
then made to subject the various inventions to 
scientific principles, or to put into practical shape 


the fundamental conditions which should govern 
the generation of steam; indeed, the boiler de- 
signers of this middle period were often inferior 
to those who had preceded them in a previous gene- 
ration. The boiler has avenged itself amply for this 
neglect. It has been heavy, inert, costly, and has 
sometimes proved itself dangerous. Whether the 
torpedo-boat designer, of whom Mr. Seaton speaks 
with such generous appreciation, has shown us the 
way to better things in boilers for big ships, remains 
to be proven, At any rate he has taught us to 
look on the apparatus for steam generation from 
@ more scientific standpoint ; and that is a gain, 
come what may. 

To find the boiler section of Mr. Seaton’s book we 
plunge at once into the middle of the volume, and 
in this division we find a part of the increase in the 
manual accounted for. Chapter XIX. is devoted 
wholly to water-tube boilers. The author reminds us 
how much we owe, in the matter of light boiler design, 
to the steam ‘carriage inventors of the twenties and 
thirties, who had—unlike the railway engineer—to 
consider lightness when travelling on the turnpike 
road. He gives the palm for ingenuity, among 
these early boilers, to that known as the Golds- 
worthy-Gurney of 1827. Mr. Seaton gives an illus- 
tration of this boiler, and we see that there 
was the top drum or steam receiver, common 
to most forms of modern ‘‘ express” boilers, 
and a single bottom-vessel, connected with the 
steam receiver by steam-generating tubes bent to 
an S-shape, and crossing each other so as to form 
a figure 8 when the boiler is shown in crogs-sec- 
tion. There is also a ‘‘ downcomer ” pipe connect- 
ing the top and bottom vessels at one end.. The 
design is doubtless well known to the majority of 
our readers, and we should not have referred to it 
in detail were it not that Mr. Seaton refers to it as 
‘*the forerunner and type of the Thornycroft and 
other similar boilers of to-day.” This is hardly 
fair to Mr. Thornycroft. Of course every water- 
tube boiler is the ‘* forerunner” of those that follow 
it, but to say that the Goldsworthy-Gurney and 
Thornycroft boilers are of the same type—beyond 
the fact that both are water-tube boilers—is not 
correct. In the first place, the older boiler has 
drowned tubes ; whilst, as is well known, one of 
the leading characteristics of the Thorny croft boiler 
is the above-water discharge. There is, it is true, 
the downcomer in both boilers, but in the Golds- 
worthy-Gurney it consists of a single pipe placed 
at one end, and no larger in diameter than any one 
of the steam generator tubes. If the boiler had 
had undrowned tubes, so as to make the Thorny- 
croft boiler its ‘‘ direct descendant,” as Mr. Seaton 
later says, very little water would have found its 
way into the steam-generating tubes furthest from 
the downcomer. Another striking characteristic 
of the Thornycroft boiler is absent in the design 
which Mr. Seaton considers its prototype. In the 
former boiler, one of the most important features 
is the forming of flues by means of closely arranged 
rows of steam: generating pipes, between which the 
heated gases have to travel on their way to the 
chimney. This is an important feature in the 
Thornycroft boiler, for it prevents the gases from 
getting away directly to the chimney before parting 
with their heat. In order to attain the same end, 
a good deal of firebrick, in shape of baffles and 
linings, has to be used in some types of water-tube 
boiler. The ingenious way in which Mr. Thorny- 
croft introduces the gases between the rows of 
tubes, and emits them at the other end by 
bending the ends of the marginal rows, is well 
known to our readers. The fact is, the Golds- 
worthy-Gurney boiler of 1827 failed to obtain 
a permanent footing, not alone because manufac- 
turing operations were undeveloped, not because 
steam of high pressure could not be used by the 
engines of the day, and not because other engi- 
neers were too stupid to see its advantages, but 
largely because of its defective proportions and 
arrangements. 

It may be said, however, that though there was, 
in the Goldsworthy-Gurney boiler, only a small 
downcomer pipe, and that at a part remote from 
some of the steam- generating tubes, yet this 
would not be a fatal objection, for Mr. Yarrow, 
who started with small remote downcomers, finally 
abandoned them altogether, and found his boiler 
acted quite as well. That is true, but Mr. Yarrow’s 
boiler is properly designed in another feature, in 
which the Goldsworthy-Gurney boiler was defective. 
The Yarrow boiler has on each side a number o7 rows 





of tubes connecting the top and bottom chambers, 
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say 10a side. Those nearest the fire are subjected 
to the hottest gases and also to the intense radiant 
heat of the furnace. The tubes at the back are in 
a much less hot position. Therefore the back rows 
act as downcomers and the frontrows asupcasttubes, 
and in this way a stable circulation is maintained. 
In the Goldsworthy-Gurney boiler there are no 
back and front tubes, but only single rows with a 
casing immediately beyond, and therefore no one 
tube would be more likely to act as a downcomer 
than its neighbour. It is true that some tubes 
might supply the necessary passage for descending 
water were the rate of evaporation sluggish, but if 
the boiler were at all pressed, the water would be 
driven out of the generating tubes, which would 
speedily become filled with superheated steam at 
their lower parts and thus burn away; except- 
ing, perhaps, a few tubes at the downcomer end. 
In this connection it must be remembered 
that the tubes were long, had reverse bends, 
and included a considerable length of approximately 
horizontal parts. We have dwelt longer on this 
feature of the book than we otherwise should have 
done, because the water-tube boiler is the question 
of the hour, and also from the fact that Mr. Seaton 
has been led into the not uncommon error of con- 
cluding that because there is a specious resemblance 
between an old design and a modern one, that there- 
fore the two are similarin essential features of design. 

Mr. Seaton, as every one knows, is a strong 
‘* water tubist ’—he believes in the future of the 
water-tube boiler. He has contributed some very 
valuable criticisms on the subject when it has been 
brought forward for discussion before technical 
societies, and it is the more strange he should 
not have expressed himself soundly in this portion 
of his book, as later on he points out the neces- 
sity of some of those features which the Golds- 
worthy-Gurney design does not include. Under 
the heading of ‘‘ Circulating Tubes” he says: 
‘‘The downcast pipes are better to be of com- 
paratively large size, and to be in the way of the 
natural horizontal flow of the water current.” 
That is sound advice, but when Mr. Seaton says 


these downcast pipes should be ‘‘so situated as} 


not to be exposed to heat,” he is opposed to 
the practice which Mr. Yarrow has since proved 
to be successful. Mr. Seaton’s remarks were, how- 
ever, undoubtedly penned before Mr. Yarrow had 
completed his now celebrated experiments, and 
therefore the author erred in common with nearly 
all the engineers of the day, for the Poplar trials 
came as a revelation to many of us. 

The principal types of water-tube boiler now 

most prominently before the engineering world are 
described and illustrated in this chapter. The 
Thornycroft boiler is represented by the older 
Speedy, and not by the more recent Daring type, 
the latter being the design now used by Messrs. 
Thornycroft in vessels of large power. A table of 
weights of boilers gives 20.5 lb. of boiler per indi- 
cated horse-power for the Yarrow type, and 20 9 1b. 
for the Thornycroft boiler. These are the best 
results quoted, and refer to forced draught trials. 
In the Terrible the weight of boiler per indicated 
horse-power is put down at 79.6 1b, This, of course, 
is anestimate. It is 1]b. lighter than the corre- 
sponding weight given for the double-ended boilers 
of the Andromache. The figures include water 
and fittings. As the weight of water in the Belleville 
boiler is, as we are told, only about 8 per cent. of 
the total weight, whilst the weight of water in the 
double-ended type is about 28 per cent., it would 
seem that the Belleville boiler in itself—i.¢., with- 
out water—is considerably heavier than the ordinary 
boiler, power for power. We must not, however, 
make further extracts from this part of the work. 
Mr. Seaton’s table and the remarks he founds on it 
are very suggestive and valuable, and may be con- 
sulted with advantage by all interested in the sub- 
ject. 
. The chapter on water-tube Loilers is by far the 
most important addition to the book made in this 
12th edition, and we may pass over the rest of the 
work with brief reference. We need hardly say 
that this brevity is not due in any way to an opinion 
that the matter is not worthy of extended notice, 
but to the fact that the book is so well known and 
so justly appreciated that criticism is superfluous. 

One of the most unsatisfactory points in reviewing 
a book of this nature is that the fault-finding is so 
disproportionate to the praise, If we find some- 
thing we do not agree with, we are bound to notice 
it, and that takes considerable space. But we may 
turn over page after page, full of sound and useful 








information—as in the present case—and can only 
express approval in a sentence. The Manual must 
be invaluable to young engineers and to those essay- 
ing new fields of construction. Even experienced 
designers will find much that is suggestive. The 
author has added to a thorough engineering educa- 
tion a long experience of a most eminently prac- 
tical kind. The result of this happy combination, 
brought to bear on a nature gifted with the true 
engineer’s instinct, has been evidenced in the suc- 
cessful work turned out by the company over which 
Mr. Seaton presides. ll this rich store of experi- 
ence he has put at the disposal of the engineering 
world at large in the book now under notice, which 
must form a part of the library of every marine 
engineer who aspires to anything like completeness 
in his works of reference. It is, of course, impos- 
sible to design any kind of machinery with success 
from book instruction alone, but the ‘* Manual of 
Marine Engineering” comes nearer to enabling one 
to accomplish the task than any work with which we 
are acquainted. We may add that the book is one 
of great value to other engineers than those engaged 
on marine work, much of the information it con- 
tains being equally useful to those employed in the 
design and construction of steam machinery for 
stationary purposes, 
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NOTES. 
Tuer Srrenotu or Iron AND Stee. At 
Low TEMPERATURES, 

IN a paper published in the Mittheilungen aus 
den Koeniglichen Technischen Versuchanstalten zu 
Berlin, Professor M. Rudeloff gives an account of 
sme experiments made at the Imperial Navy Yard, 
Wilhelmshaven, on the strength of iron and steel 
at low temperatures. The materials tested included 
rivet iron, rolled and hammered iron, ship steel, 
both basic and Bessemer, spring steel, and cru- 
cible steel. It was decided to test each material 
in tension, bending, and compression, and at three 
different temperatures, so that nine specimens of 
each brand were required. The specimens used 
in the tensile tests were uniformly 6} in. long by 
4 in. in diameter, and the elongation was measured 
on 34in. For the transverse tests the specimens were 
6 in. long by 1} in. wide, though some experiments 





were also made on round bars Zin. indiameter. The 
length between bearings was 5f in. The specimens 
used in the crushing tests had a height equal to 
the diameter, which ranged from Zin. tof in. The 
three test temperatures were 64 deg. Fahr., 
—4deg. Fahr., and —100 deg. Fahr., the latter 
being obtained by the use of liquid carbonic acid. 
The results showed that, so far as the tensile tests 
were concerned, a reduction of temperature raised 
the yield point and ultimate strength, but there was 
in general a reduction in the elongation. The com- 

ression tests also showed that the metal became 
Ssler, whilst as regards the bending tests cooling to 
a temperature of — 4 deg. Fahr. seemed to have little 
effect on the results, all the specimens, save those 
of spring steel and hammered iron, standing bend- 
ing double at this temperature. At the low tem- 
perature of — 100 deg. Fahr., however, all the 
metals, save the rivet and rolled iron, were con- 
siderably affected, and would not stand bending 
through so large an angle as at ordinary tempera- 
tures. 

Berean Raltways. 

It appears that the aggregate length of the rail- 
ways in operation in Belgium at the close of 1894 
was 37442 miles. The number of locomotives 
upon the various lines at the same date was 2947 ; 
of passenger carriages, 6919; and of trucks and 
vans, 61,623. The number of passenger tickets 
issued during the year was 96,938,777, while the 
movement of goods, minerals, &c., during the 
twelve months was computed at 45,520,898 tons. 
The aggregate revenue collected in 1894 was 
7,996,402/., of which 2,736,1101. was derived from 
the carriage of passengers, 4,889,813]. from the 
carriage of goods, and the balance from accessory 
items. The aggregate working expenses of the 
year were 4,415,809/., so that the net profit 
realised was 3,580,593/. The ratio of the working 
expenses to the traffic receipts stood at 55.22 per 
cent. The number of persons employed upon 
all the Belgian lines in 1894 was 54,922, of whom 
9454 were functionaries of various grades, 
and 45,468 agents and workpeople. The number 
of persons killed upon the Belgian lines in that 
year was 174, while the number of persons who 
sustained wounds and contusions was 1026. It 
should be observed that the Belgian State lines 
figured in this recapitulation for 2056 miles of 
line, 2133 locomotives, 5282 passenger carriages, 


'|45,967 trucks and vans, 74,773,172 passenger 


tickets issued, 29,231,743 tons of goods and 
minerals carried, 6,118,9961. of revenue acquired, 
and 3,461,499/. of working expenses incurred, 
leaving a net profit realised of 2,657,497/. The 
ratio of the working expenses to the traffic re- 
ceipts upon the Belgian State lines was 56.57 
per cent. The number of persons employed 
was 43,768, of whom 6649 were functionaries of 
various grades, and 37,119 agents and workpeople. 
The number of persons killed in 1894 upon the 
Belgian State lines was 101, while 959 other per- 
sons sustained wounds and contusions. The other 
lines comprised in our recapitulation are most of 
them of small importance, with the exception of 
the Great Central Belgian and the Vicinal. Their 
designations are: Antwerp and Gand, 30% miles ; 
Chimay, 373 miles; West Flanders, 111{ 
miles ; Eecloo and Gand, 29% miles; Gand 
and Terneuzen, 25% miles; Great Central Bel- 
gian, 3924 miles; Hasselt and Maeseyck, 25% 
miles ; Liége and Maestricht, 184 miles ; Liége and 
Limbourg, 75% miles ; Malines and Terneuzen, 41/ 
miles ; North Belgian, 105§ miles; Taviers and 
Embresin, 5$ miles ; Termonde and St, Nicholas, 
134 miles ; and Vicinal, 761% miles. It will be 
seen that more than half the Belgian lines are in 
the hands of the State, and as most of the other 
lines are of small extent and importance, it appears 
probable that several of these will also pass into 
the possession of the Government during the next 
10 or 20 years, 


Tue Bursting or tHE Gouna Dam, Inpra. 

An interesting account of the works undertaken 
by the Indian Government for the protection of 
life and property threatened by the failure of the 
natural dam at Gohna, in the North-West Pro- 
vinces, was given by Mr. J. H. Glass, C.1.E., ina 
paper recently read before the Society of Arts. 
The dam in question was caused by an immense 
landslip which banked up the valley of the Bireh 
Ganga to a height of 900 ft. A lake immediately 
commenced to form behind the barrier thus pro- 
duced, and as it was evident that the dam would 
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finally be topped, steps had to be taken to secure 
life, and as far as possible property, in the 
valley below. It was suggested that the water 
might be drawn off gradually and without risk of 
damage by cutting a channel through the dam, 
before the level of the lake behind was raised by 
the summer rains, but the time required for the 
accomplishment of such a scheme was totally lacking. 
It was accordingly determined to let things take 
their course, but to establish telegraphic communica- 
tion between the dam and the various villages below. 
At the same time substantial monuments were 
established along the sides of the valley above the 
anticipated high-water mark, to which the popula- 
tion were directed to proceed on receipt of the 
telegram announcing the failure. At the same 
time all permanent bridges, with the exception of 
two which were allowed to remain on the demand 
of the local authorities, were dismantled and 
replaced by temporary rope bridges. Careful 
surveys were made of the lake with a view to 
forecasting the approximate time of the failure, 
and with very considerable success, the prophecy 
being only 10 days inerror. An enormous quan- 
tity of water was impounded by the dam, the 
estimate, based on accurate surveys, being as much 
as 16,650 millions of cubic feet. The valley imme- 
diately below has a slope of 250 ft. per mile, so 
that the destructive powers of this enormous body 
of water had every chance of being fully developed. 
The failure finally occurred at half past 11 on the 
night of August 25, a channel 390 ft. deep being 
cut through the barrier, and an enormous flood 
passed down the channel, sweeping away whole 
villages, the abutments of the dismantled bridges, 
and ecouring the sides of the valley clear, but, owing 
to the precautions already cited not a single life was 
lost. The average rate of flow was 26 ft. per second 
for the 72 miles between Gohna and Srinagar. The 
depth of the torrent was 260 ft. in the gorge im- 
mediately below the dam, and 160 ft. 14 miles below. 
The maximum velocity is said to have been about 
40 ft. per second. Lanterns placed on bench marks 
at intervals along the valley gave facilities for noting 
the rise of the flood, the time being recorded at 
which each lantern was successively swept away. 
At Hardwar, 149 miles below the dam, the flood 
entered the regulating works of the irrigation canal 
there, and though every precaution had been taken 
in anticipation of the event, the damage done was 
serious, some 50,000 rupees being needed for repairs, 
whilst the replacing of the Government bridges, build- 
ings, &c., is expected to cost 100,000 rupees, in addi- 
tion to the amount expended in the precautionary 
measures already referred to. 


CycLes IN FRANCE, 


Cyclists in France are nearly as numerous, and 
probably, owing to want of control, more objection- 
able to foot passengers than they are in this 
country ; it is rather curious that until the present 
time there should have been practically no restric- 
tions imposed upon the riders of cycles, in a country 
which is remarkable for careful and judicious legis- 
lation in matters concerning the convenience and 
safety of the public. It is true that there have 
existed for a considerable time, regulations pre- 
pared by the préfets of the various departments, for 
controlling this class of traffic, and as these regula- 
tions varied in different departments it was pru- 
dent, for long-distance travellers, to make them- 
selves acquainted in advance with the conditions 
that had to be respected. Lately, however, it has 
heen considered derirable that a general measure 
should be prepared, and this has been done 
under the joint auspices of two Government depart- 
ments ; that of the Interior, the chief of which is 
responsible for the departmental roads, and that 
of the Travaux Publics, which constructs and main- 
tains all the highways of the State. It would 
appear as if legislation on this subject were indeed 
badly needed ; the French cyclist had become a 
public nuisance, if not a constant terror. He was, 
as a matter of fact, hampered by few restrictions ; 
wheeled vehicles, especially those of the heavier 
class, were respected for obvious reasons, and if the 
prohibitions against reckless riding were observed 
in towns, they were set at defiance in the country ; 
brakes were unnecessary, bells were not required, 
and the cyclist shared the footpath with the pedes- 
trian, or in many cases monopolised it. The new 
rules are intended to improve this surprising state 
of things, and they will doubtless be productive of 
good, though they appear to us not to go far enough. 
For the future all cycles must carry a loud bell, or 





other warning signal, that can be heard at: least for 
a distance of 50 yards ; after sunset a lighted lantern 
must be carried, and no machine is allowed to 
circulate without a plate on which is legible the 
name and address of the owner. These very easy 
regulations are accompanied by others, which it 
would have seemed almost superfluous to formulate : 
the cyclist is not to break up a funeral procession, 
nor charge into troops upon the march ; the entirely 
vague quantity ‘‘a moderate speed” is imposed on 
him when passing through towns or villages, but 
otherwise no limit is set upon his energy. The 
ordinary rules of the road are to be followed in 
meeting or passing traffic, and for the future the 
foot passenger will have some privileges in connec- 
tion with the use of the footpath ; that is to say, 
that the pavements of towns and streets are to be 
respected, while country roads with paved side- 
walks may be ridden over at a ‘‘ moderate pace,” 
in this instance specified as an ordinary walking 
rate. On the other hand, the mayors of ‘the com- 
munes throughout France enjoy a sort of individual 
local option on the subject of cycling traffic, which 
they can stop entirely by the mere promulgation of 
an edict to that effect ; probably this power will be 
very usefully exercised from time to time. Taken 
altogether, the legislation we have referred to does 
not seem so efficient as might have been expected, 
and the regulation of cycle traffic is not one of the 
numerous things that is better ordered in France 
than in this country. 





ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on 
Wednesday evening, the 15th inst., ab the Institution of 
Civil Engineers, Westminster, Mr. E. wley, Presi- 
dent, in the chair. 

Mr. W. Ellis, F.R.S., read a paper on the ‘* Mean 
Amount of Cloud on each Day of the Year at the Royal 
Observatory, Greenwich, on the Average of the Fifty Years 
1841-90,” in which he showed that a principal maximum 
occurs in winter and a principal minimum in autumn, 
with a secondary much less pronounced maximum in 
summer and a secondary minimum in spring. There is, 
however, considerable irregularity in the succession of 
daily values, the differences between which on consecu- 
tive days are in numerous cases relatively large. Cloud- 
less days are most numerous in spring and autumn, and 
least co in winter and summer; days of little cloud are 
somewhat less numerous in winter as compared with other 
parts of the year, whilst days of medium cloud are much 
more numerous in summer than in winter. Days of much 
cloud are nearly equal in amount in all parts of the year, 
whilst overcast days are much more numerous and nearly 
equal in amount in the first and fourth quarters of the 
year, much less numerous in the second quarter, and 
again less numerous in the third quarter. 

Mr. E. D. Fridlander, B.Sc., gave an account of some 
observations of the amount of dust in the atmosphere, 
made at various places during a voyage round the world 
in 1894-5. The experiments, which were made with a 
form of Aitken’s pocket dust counter, showed that there 
are often considerable variations in the number of dust 

articles in a very short space of time. Not only did 
-soeh occur in the air of inhabited countries, over the water 
surfaces immediately adjoining them, and up to an alti- 
tude of 6000 ft. or 7000 ft. amongst the a but it was 
also found in the open ocean, and that so far away from 
any land as to preclude the possibility of artificial pollu- 
tion, and its existence has been directly demonstrated at 
a height of more than 13,000 fb. 

Major H. E. Rawson, F.R. Met. Soc., gave an analysis 
of the Greenwich rainfall records from 1879 to 1890, with 
special reference to the declination of the sun and moon, 





NEWPORT WATER WORKS SCHEME. 

In accordance with the resolution of the Newport 
Mon.) Water Works Committee, the reports of Messrs. 

il), Hawkesley, Tiddeman, Etheridge, Baldwin, 
Latham, Kirkby, and Currie upon the suitability of the 
site at Wentwood as a reservoir have been issued. It will 
be remembered that in December last it was decided to 
terminate the contract with Mr. J. Young, of Glasgow, 
owing to adverse reports concerning the site. The balance- 
sheet now issued with the experts’ reports shows : 


Estimate of work to be done 95,021 
Paid to contractors and others... 62,174 

<5 SOEUR ins te iad a 8,570 
Engineers’ commission ... 1,800 


167,565 


The principal interest centres in the two reports from 
Mr. Baldwin Latham, dated February 15 and March 381 
respectively. In the first, Mr. Latham, after some pre- 
fatory remarks, says, ‘‘I am in a position to point 
out certain favourable conditions existing in this par- 
ticular case, which I trust will prevent you from taking a 
desponding view of the situation, and lead to the comple- 
tion of the reservoir, which, in my judgment, may be 
safely completed, and will, when constructed, be water- 
tight for all practical purposes.” In criticising Mr. 
Tiddeman’s report, he controverts the opinion of that ex- 
pert that beds of soft porous sandstone underlie the beds 














of conglomerate in the puddle Sere, ont expresses the 
belief that the beds are not those which have been ex- 
posed in the road cutting on the west of the reservoir, 
where the porous nature of the sandstone has been de- 
monstrated ; and, referring to the report of Messrs. 
Hill and Hawkesley, he accounts for the great absorption 
of water from the vertical pipes laid down in October by 
the excessive dryness of the ground at that period. 
Elaborate tables are then given showing the rainfall and 
stream gauging in the district at various periods, and the 
flow of water off ground, compared with the rainfall in 
winter and summer. He states that the fault in the 
puddle trench need not cause anxiety, so long as ib is 
shown that there are no direct openings by which water 
can escape; and he further states, in reference to the 
swallow holes, that the absence of any large volume of 
water in the bottom of the puddle trench shows the 
absence of underground channels conveying it away down 
the valley. Taking all the facts into consideration, it 
does not appear to Mr. Latham that there can be any 
difficulty in making the Llanvaches reservoir as water- 
tight as most reservoirs of the kind usually are. 

n a second report, Mr. Latham states that the boring 
in the puddle trench had been made to the depth of 60 fo., 
and he described 20 different samples of the rock en 
out, with their specific vity, and the percentage by 
weight of water absorbed by each. The temperature of 
the water at the bottom of the trench is such as to indi- 
cate that the water comes from the high level near the 
surface; and the temperature of the water in the bore- 
hole shows the water has not descended into the ground 
to any great depth. He strongly recommends the com- 
mittee to proceed at once with the completion of the 
work, being convinced that a water-tight reservoir could 
be made on the site. 

At a meeting of the Town Council on Tuesday, the 
report of the Water Works Committee recommending 
them to proceed with the works was, after an acrimonius 
discussion, carried by 30 votes to 2. 





Tur Danube.—Works for the; improvement of the 
Danube have made considerable progress during the last 
few months. A system of dykes at Greben Milenovals 
has been nearly —, the object is to raise the 
level of the water. The bed of the river will be materially 
deepened at the Iron Gate. 





Tue Fartsworta Sewace Porirication Works.— 
The formal opening of the Failsworth ee Outfall 
Works took Cy on Thursday, April 2. r. OC. J. 
Lomax, A.M.I.C.E. (Messrs. Lomax and Lomax, Man- 
chester and Bolton), is the engineer who has carried out 
the scheme; Messrs, Freeman, of Hollinwood, are the con- 
tractors, the process adopted being the ‘‘ International.” 
The outfall purification works are on a scale which 
will insure the continual and successful treatment 
of the sewage. The sewage enters the outfall works at 
an elevation of 12 ft. above the water level in the tanks, 
advantage being taken of the fall by utilising the water 

ower for chemical rege | purposes and other minor work. 

ufficient power is also obtained to work an air-compress- 
ing engine, which will supply the necessary power to a 
ram for elevating the sewage from the few houses situate 
somewhere about 35 ft. below the water level in the tanks. 
The sewage passes from the mixing house into two de- 
tritus tanks. The action of pe a ga ** ferrozone,’ 
which has been previously mixed with the sewage, shows 
itself to a striking degree in these tanks. The sewage 
passes out by troughs into six upward flow tanks, and 
the degree of clarification that takes place in these 
tanks is remarkable; from the tanks the affluent 
asses on to 6-in. polarite filter beds. The filter 

ds adopted are on an entirely new system, the 
oe rights being the property of the International 
Water and Sewage Purification Company, Limited, 
In the ordinary method of filtration the beds are, 
in the first instance, slowly filled up until about 
1 ft. of water stands upon the surface; the process of fil- 
tration then commences, The water, in passing through 
the bed, is exposed to the purifying action of the oxygen 
contained in the atmosphere, but the available oxygen in 
the bed is rapidly exhausted, and so long as a head of 
water is kept yy the surface of the bed, it is phyeically 
impossible for the air to penetrate into the interstices of 
the filtering material. To overcome this difficulty the 
International Company are now putting down a new 

ocess, F'ailsworth being the second successful instal- 
ation, The filter beds, being six in number, are grou 
three on each side, with a central inlet channel ividing 
them, This inlet channel is of sufficient capacity to cover 
the filter beds 3in. in depth with water, h bed is 
supplied by two automatic flushing syphons, which dis- 
churge the water from the inlet channel in the space of 
about 30 seconds over the entire area of the filter; the 
water then sinks through the bed and disappears in about 
five minutes. The flow of water to the inlet channel is 
so regulated that it takes exactly 20 minutes to fill and 
discharge, therefore the filter bed is entirely empty and 
exposed to the atmosphere for 15 minutes out of every 20. 
Three inches of water spread over the surface every 
20 minutes is equal to 1000 gallons to the square yard in 
24 hours, and this is the speed at which the Failsworth 
filter beds are now working successfully. By the inter- 
mittent method of filtration, purification is obtained not 
only by direct oxygenation, but also by the organisms 
that have been proved to rapidly increase in the beds. 
The effluent, as it leaves the filter beds, is clear and spark- 
ling, devoid of froth on shaking, and is entirely free from 

our. The area of the filter beds is 960 equare yards, 
One singular feature in the intermittent filtration is, that 
whilst this large volume of water is being rapidly flushed 
upon the bed, not one particle of sand is distur from 
its place, 
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THE TAMPICO HARBOUR WORKS, 
MEXICO. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 31, Sir Benjamin 
Baker, K.C.M.G., the President, in the chair, the paper 
read was on ‘‘The Tampico Harbour Works, Mexico,” 
by Dr. E. L. Corthell, M.A., M. Inst. C.E. 

The port of Tampico was situated near the mouth of 
the River Pdnuco, which flowed into the Gulf of Mexico 
at a point about midway between the port of Vera Cruz 
and the mouth of the Rio Grande. The volume of dis- 
charge at high water in the Pdnuco was about 150,000 
cubic feet per second, and the cross-sectional area of the 
river between the mouth and Tampico, a distance of 7 
miles, was about 25,000 square feet. At very high water 
the slope was 7 in. per mile, and the average width about 
a quarter of a mile; the channel was about 30 ft, deep, the 
20-ft. channel being about 700 ft. wide. 

_The diurnal tides in the Gulf of Mexico, as shown by a 
diagram giving one year’s continuous tidal record, had an 
average range of about 15 in., but at times ranges of 
between 2 ft. and 24 ft. had been observed. The river 
water was generally clear, but during floods it became 
fully charged with sediment, about 18 per cent. of which 
was siliceous material, and the remainder clay. The river 
entered the gulf in a single channel, there being no delta 
formation ; and the bar in the sea had not altered its posi- 
tion for many years. Daring floods the river by its sedi- 
mentary deporits had caused the bar to encroach upon the 
gulf, but at low water the waves and currents pushed the 
bar back to its former position. The direction of the 
currents in the gulf was northerly under the influence 
of the Gulf Stream, but the prevailing winds formed 
much more powerful southerly currents, which were 
effective in removing the bar. The general condition of 
the bar for seven years previous to the construction of 
the works was described, the average depth of water on 
the bar during this gi being 9.06 ft. Borings into the 
bar showed generally fine sand to a depth of 20 ft. or 
22 ft., and then clay. 

It had been decided to deepen the bar by means of two 
parallel jetties, placed 1000 ft. apart from centre to centre, 
and extending from the shore into a depth of about 24 ft. 
or a distance of about 6700 ft. The Mexican Central 
Railway Company, by which the works had n con- 
structed, had extended its line from Tampico to the 
mouth of the river; and a trestle or pile bridge had been 
built to carry two lines of railway in connection with the 
railway on shore, and had been extended, by means of an 
overhead swinging pile-driver, in advance of the work. 
It was at the shore 8 ft., and at the sea end of the jetties 
12 ft. in the clear above mean high tide ; and from it the 
mattresses had been suspended during construction and 
were “Ho pm into the sea. The brushwood for the mat- 
tresses had been brought to the site by rail or by barges, 
as was also the stone for sinking the mattresses. The 
brushwood was inferior to willow, and, after sinking, the 
compression amounted to nearly 50 per cent. eavy 
limestone, weighing about 170 lb, per cubic foot, had been 
used, the quarry being about 78 miles from the work, on 
the line of the Mexican Central Railway. The piles were 
brought from the gulf ports of the United States, and 
were of southern pine; those used under the stringers of 
the trestle were generally creosoted with 12 Ib. of oil per 
cubic foot. 

The amount of stone required to sink and hold down 
the mattresses was much greater than that used for the 
eame purpose at the mouth of the Mississippi, on account 
of the much larger amount of sediment at the latter place. 
The north jetty particularly was much more exposed to 
wave forces. At the Mississippi it —— only 0.075 
cubic yard of stone to one cubic yard of mattress, while 
on the north jetty at Tampico it required 0.440 cubic 
yard. Communication between the south and north 
jetties was maintained by a barge on which rails were 
laid, and a steam tug. A locomotive was placed on the 
south side to work the wagons, which were 36 ft. lon 
over all, with a 4 of 15 tons each. The tota 
amount of rock used, up to December 31, 1892, was 
373,048 cubic yards, of brush 390,532 cubic yards, and of 
pine piling, 253,347 lineal feet, of which 57,260 ft. were 
creosoted. The total amount of pine timber was 
2,018,950 ft., board measure, 

The severity of the waves rendered it necessary to con- 
solidate the north jetty and the sea end of the south 
jetty, with an abundance of rock having easy slopes. The 
rock was entirely of rubble, of a size not exceeding 3 cubic 
yards. No dimension stone and no concrete had been 
used. The crown of the work was laid up with rough 
stone, and was rounded, and had easy slopes, like that of 
the jetties used at the mouth of the Maas, in Holland. 

The total cost of construction and maintenance up to 
December 31, 1894, but including the real estate pur- 
chased, the extension of the railway to Tampico, the con- 
struction of commercial wharves and docks, interest on 
bonds and other expenses, was 617,543/. 6s. 5d. 

The development of the channel had been very satie- 
factory, and was shown by comparative longitudinal pro- 
files and cross-sections. The offects of the work upon 
the river channel above the jetties were also discussed. 
The channel had shoaled for a considerable distance, but 
when the channel through the bar had developed, the 
river channel had deepened. A peculiar condition had 
been found in the bar; the development of the channel 
had been delayed by a formation caused by numerous 


wrecks of vessels lost upon and sunken in the bar. 

The results were given of a flood in 1893, together with 
diagrams indicating the forces at work to improve the 
channel ; these observations also showed the discharge of 

iment and the amount of material excavated in the 


this flood the inner bar, where the wrecks had been found. 
had been entirely removed, and a deepand wide channel 
produced with a least depth of 21} ft. ‘at the sea end of 
the jetties, but with a depth everywhere else in the jetty 
channel of between 24 ft. and 30 ft. The hydrographic 
conditions before the works were begun and after they 
were completed were shown on two charts, one of May, 
1890, and the other of January, 1895. On the latter the 
channel had a least depth of 24 ft., and an average width 
at that depth of 680 ft. 

The navigational conditions before the works were 
begun and after they were completed were dealt with, 
and a table was given showing the increase in -_ 
and the value of freights between 1885 and 1894. The 
tonnage in 1890 was 30,000, and in 1894, 192,000. 

The important commercial advant of the port were 
briefly stated; it had a deep and safe entrance channel 
and a land-locked harbour. Communication with the 
entire railway system of the country had been already 
established by two routes, and a third line, direct to the 
City of Mexico, was projected by the Mexican Central 
Railway Company. 





HORSELESS CARRIAGES IN FRANCE. 
To THe Epiror or ENGINEERING. 

S1r,—Having just returned from a tour of inspection 
in France, made for the purpose of ascertaining the pre- 
sent position of automobilism, I think it advisable to at 
once advise my brother engineers, through your valuable 
instrumentality, of the fact that I am officially informed 
by the secretary of the Automobile Club of France, that 
the carefully planned trials of automobiles between Paris 
and Marseilles, which it had been arranged should take 
place in July, had been postponed until October. 

I cannot here give the result of my investigation of the 
subject of Continental celf-propelling road vehicles, more 
than to say they still leave much to be desired, and I 
therefore hasten to make known the fact of this postpone- 
ment in the hope that it may be of value to English ~~ 
neers proposing to build vehicles for entry in friendly 
rivalry with our neighbours in these races, 

I shal], moreover. be pleased to give any further infor- 
mation in my power. 

Faithfully yours, 
Arp. R. Sennett, A.M. Inst. C.E., 
Hon. Executive Commissioner, International Horse 
and Horseless Carriage Exhibition, Crystal Palace. 





TRAIN RESISTANCE. 
To THE EpiToR OF ENGINEERING. 

Sir, —Having read with very much interest the letter 
of Mr. Angus Sinclair, page 448, April 3, I am able, 
from my own experience and experiments, to fully agree 
with his opinion that the generally accepted formula for 
train resistance is very far indeed from being correct, or 
from giving results which agree with actual practice. 
For some years I was, like Mr. Sinclair, a believer in the 
Clark formula, but practice proved to me that when 
starting a train, or running at a slow speed, the formula 
gave the resistance as far too low, but that at all high 
speeds the results given by it were far too high; in short, 
all my experience goes to prove conclusively that the 
ae of a train does not increase as the square of the 
speed. 

Three years ago when I was in America I had the plea- 
sure to ride upon the engines drawing some of the fastest 
and. most important trains, and also to witness the taking 
of indicator diagrams. When riding upon the locomotives 
the writer then saw weights of trains conveyed and certain 
speeds attained which, according to the usual formule, 
could not possibly have been hauled at those s' s. In 
the same way, only so recently as the “‘ race” of last year, 
it was proved that engines were performing work daily 
which, according to the formule, they would be perfectly 
unable to perform under any such circumstances. 

My experience also proves that weight for weight an 
American train running on “‘ bogies,” and provided with 
central buffers, runs with very much less resistance than 
an ordinary a train composed of six-wheeled car- 
riages and provided with the usual side buffers. 

hen, therefore, we estimate the working of American 
engines, we must remember that, weight for weight, they 
have less resistance to overcome than the English engines, 
therefore it is quite reasonable to suppose that they can 
with the same weight run at a higher speed. 

Rigid wheel base and side buffers have existed in this 
country from the very early days of railways, but it is an 
admitted fact that they both tend to largely increase 
train resistance, 

Yours truly, 
Crement E. Strerron, C.E. 
Saxe-Coburg House, Leicester, April 11, 1896, 





THE SNOWDON MOUNTAIN RAILWAY. 
To THE EpiToR oF ENGINEERING. 
S1z,—We beg to inform you that the materials for the 
Abt rack permanent way of Snowdon Mountain Railway, 
as described in your issues of April 3 and 10, have been 
furnished according to our designs and specifications, with 
exception of the short radius of the switches. The publi- 
cation of the same, together with all the descriptions and 
explanations. was not authorised by us, nor have we been 
asked for our permission. 
Your obedient servants, 

RineckeEr, ABT, AND Co, 
Wiirzburg, Germany, April 14, 1896. 
(The particulars published by us were furnished to us 
by the engineers of the line. It was stated in our article 





channel during the flood, 
cubic feet, and the latter about 32,500,000 


the former pe ay pee 
cubic feet. At! 


SNOWDON RAILWAY ACCIDENT. 
To THE EDITOR OF ENGINEERING. _ 

Srz,—As one of the passengers 7 train whose 
engine came to grief on the Snowdon Railway on Monday 
last, I have naturally read with considerable interest your 
descriptions of the line in your last two issues, and am 
looking forward to the further promised details with con- 
tinued interest. 

As you rightly observe, the rack is the focus upon 
which consideration should be brought to bear. On page 
442 you give details of the rack, and supplement this on 
page 480 by a description of the method of production of 
these pieces. 

Permit me to point out that the profile of rack, as 
drawn, could not be produced in the manner indicated, 
as if the cutter had the same profile as that given for the 
space between the teeth, the wider part at the root would 
not clear itself in travelling over the teeth. 

Presuming that the mode of production described is 
the correct one, it therefore follows that in one point, at 
any rate, the profile of tooth given is incorrect, and as I 
examined the rack whilst walking down the line, also at 
the terminus at Llanberis, I venture to say that if a tem- 
plate or rubbing were taken of the rack as actually laid, it 
would be found to differ materially from the profile as 
given in your journal. I had no measuring instruments 
with me at the time, but I believe the sides of the teeth 
are very little divergent from the vertical, instead of 
tapered as your sketch indicates. I drew the attention 
of some companions to this before I had seen your journal. 

No doubt, in spite of the statement attributed to Major 
Marindin, an inquiry will be held, and there are several 
interesting queries which suggest themselves for solution, 
viz.: 

1. Why did the engine mount the rack ? 

2. Why were the carriages allowed to attain the speed 
of 10 miles (at least) before being braked ? 

3. How was it that the second train wrought such 
havoc with the carriages we had vacated 10 minutes pre- 
viously if it was descending at its proper rate of about 
three miles per hour ? 

4, Is it not possible that its engine also lost the rack, 
and was only saved from joining its stable companion by 
the carriages of our train ? 

In this connection I may say that I heard, but did nob 
see (owing to cloud), the second accident, which was pre- 
ceded by the same grating noise which ushered in our 
own experience, and caused by the engine pinion rubbing 
over the rack teeth, which showed what they had under- 
gone by having the corners of the teeth ‘‘ blued,” and in 
some instances small shavings of ‘‘ blued ” metal adhering 
to them. 

Apologising for troubling you at such length, 

I am, Sir, your obedient servant, 

Stafford, April 13, 1896. W. INGRAM JAMES. 








AUTOMATIC FEED. 

To THE EpiTorR or ENGINEERING. 
Srzr,—With regard to the report in your last number 
of Mr. Yarrow’s speech on the water-tube boiler papers, 
the plan adopted by that gentleman of carrying the end 
of the feed donkey steam pipe down to the desired water 
level, is just the same as one used by me and others 
nearly 20 years ago for automatic feed purposes ; it is de- 
scribed and illustrated in the specification of my patent 
No. 5006, dated December 27, 1876, on ‘‘ Improvements in 
Direct-Acting Steam Pumps.” 

Yours ek & 
April 13, 1896. J. H. Heck. 





PERSONAL.—Messrs. Rose, Downs, and Thompson, 
Limited, of the Old Foundry, Hull, have opened a London 
office at Dunster House, 12, Mark-lane, which will be 
under the direction of Mr. Charles White.—Mr, Mathe- 
sop, Commissioner of Railways in Queensland, has been 
appointed to a similar post in Victoria. His yearly 
salary is fixed at 3500/.—The Lord President of the 
Council has appointed Professor J. Perry, D.So., F.B.S., 
&c., to the vacant Chair of Mechanics and Mathematics 
at the Royal College of Science, London.—The new 
works of the New Conveyor Company, Limited, of 3 and 
4, Lime-street-square, London, E.C., at Smethwick, Bir- 
mingham, have now been opened.— Messrs. Merryweather 
and Sons, of Greenwich, have opened a branch office at 
39 and 40, Arcade-chumbers, St. Mary’s Gate, Manchester. 
—Messrs. Calvert, Harris, and Co., engineers, and London 
agents to Messrs. W. Jessop and Sons, Limited, Sheffield, 
have removed to No. 54, Cannon-street, E.C., where a 
large variety of steel will be kept in stock. 





Tue Civit AND MEcHANICAL EnaringErs’ SocigTy.— 
At the meeting held on Thursday, April 9, a paper 
was read by Mr. A. Hanssen, C.E., on “ The Commer- 
cial Efficiency of Steam Boilers.” This was an exceed- 
ingly interesting paper, the author having been at con- 
siderable trouble to collect and tabulate, not only the 
cost of a number of various clases of boilers, but the cost 
of their settings, flues, and chimneys ; and, having ascer- 
tained their capital value and their average life, he com- 
pared the sums that it was a toset apart annually, 
to recoup the owners for the capital originally invested in 
them, at the termination of their average lives. The 
question of the use or otherwise of economisers to be used 
in connection with boilers for the raising of steam was 
also entered into, and the discussion that took place after 
the reading of the paper was directed very largely to this 
int. The President, Mr. S.% Court, A.M.1.C.E., was 
in the chair, and among those who took part in the discus- 
sion were Messrs. C. or Walrond, E. H. G. Brewster, 
Chester Dawson, D. Allport, A. F, White, and B. G, 
Willmott. 
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OIL TANK STEAMERS. 
To THE Eprror or ENGINEERING. 

Srr,—I read with much interest the letter by your 
correspondent Mr. V. F. Lassoe in the last issue of your 
valuable paper, detailing the mishap to the Dutch oil-tank 
steamer Bremerhaven and its miraculous escape from 
destruction. Your correspondent does not state whether 
the oil was crude or refined (petroleum). It would be 
interesting to know this. I note that vain attempts had 
been made to put out the fire (which started in the fire- 
room) by means of wet mats and sail cloths. I have 
foun the application of sand to be one of the best 
means of quenching shallow depths of burning oil, and in 
the bye-laws which I was recently commissioned to draw 
up for the importation of crude petroleum in bulk into 
this country, I insist that there shall be a supply of sand 
on the steamer and landing places during discharging 
operations. 

There can be no doubt that if the cofferdams are kept 
empty, and periodical observations made for leaks into 
them from the oil tanks, it would be safer than filling them 
with water and to observe the first indication of leakage 
in the stokehole. The principal danger from this system 
would be that should there be a leak of oil into the empty 


—s 





oil permeating the bunkers and stokehole (through leaks 


as a remedy, was made in that letter, viz., that the water 
in the cofferdam should be made to circulate, dischargin 
above to the sea. Seizing upon this pn ga TI forwai 
illustrations of a design which was made with regard to 
the carrying of crude petroleum to be used as a fuel on 
board —* which fulfils apparently the conditions 
which practice has eminently shown to be necessary. 

In illustrations, Fig. 1 is a longitudinal section for- 
ward of the stokehold of a Transatlantic steamer, showing 
a “petroleum tank” surrounded by a ‘‘ water space.” 
A slow-acting pump supplies this ‘“‘ water space” with 
sea water; and is always working in order to have always 
a slight discharge of sea water from the “ water spaces” 
through the pipe F's. Now this ‘‘ water space ” is connected 
to the inner or petroleum tanks by means of the valves 
and pipes J; and J. By opening these valves J, the sea 
water fills also the inner or petroleum tanks. To fill the 
petroleum tanks with petroleum a connection is made from 
the petroleum store on shore to valve G on theship’s side. 
The petroleum pump on shore is set in motion, the valve 
G being open and all the eight valves G;. The petroleum 





is introduced to the top of the inner or petroleum tanks, 
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379° STOKEHOLE (LOOKING FORWARD) 


cofferdam, and which would be pumped back into the oil 
tanks, it would soon contain an explosive mixture of 
petroleum vapour and air, and great care would have to 
be exercised in preventing any flame getting near it. In 
such case any openings should be carefully covered with 
wire gauze, 

While it is seen that vessels when loaded with petro- 
leum are not altogether free from risks of fire and explo- 
sion, there can be no doubt that after being unloaded the 
risk from explosion is greatly enhanced. ’ 

Wire gauze should play a more important part in the 
handling of petroleum in bulk than it does. The writer 
recently superintended the discharge of two tank steamers 
containing about 4000 tons of crude petroleum (flashing 
below 60 deg. Fahr.) in the River Tees. The oil was 
pumped from the steamer into tank lighters holding 
about 250 tons, and then towed up the river to the land- 
ing place, a distance of 3 miles ; the oil was then pumped 
from the barge into 10-ton railway tank wagons, nine of 
which being filled at the same time. All openings or 
ventilators on the ship, barge, and railway tanks were 
covered with wire gauze of 36 meshes to the lineal inch, 
and the funnels of the steamers, tugs, and locomotives 
were covered with spark arresters. With such precau- 
tions the discharge was conducted with perfect safety. 
This is the first time crude petroleum (flashing below 
73 deg. Fahr.) has been imported and so discharged in 
this country, and there can be no doubt that if the regula- 
tions for its safe handling be rigorously enforced, risks 
from fire and explosion would be very remote. 

Tam, &c., 
H. Josuvua Puarurs, F.1.C., F.CS, 
Consulting Chemist. 
Palace Chambers, Westminster, London, S.W., 
March 17, 1896. 





To THE Epiror or ENGINEERING. 
Srr,—Op reading in ENGINEERING of March 13, 1896, a 
letter from Mr. V. F. Lassoe, surveyor to Bureau Veritas, 
New York, descriptive of the critical condition to which 
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and displaces the sea water, which passes through the 
pipes and valves J and J, to the ‘‘ water spaces,” and is 
ejected through the pipe F’, to the sea till the petroleum 
tank is full, which is ascertained by means of test cocks 
in the stokehole or a row of gauge glasses, sufficient 
water being left in the bottom of the petroleum tank to 
permit of the expansion of the oil according to the tem- 
perature or possible future temperatures. The tanks 
(petroleum) being now full, the oil valve G on the ship’s 
side is closed, also the eight oil valves G,. All the other 
valves are left open, the small pump is kept in slow 
motion, and there is always a slight discharge of sea water 
from the pipe F;, and in this state the voyage is made. 

By the above means the ‘“‘water spaces” prevent 
leaks by the pressure of water, also any actual leakage 
is carried overboard with the ‘“‘ water space” over- 
flow. Explosive gas cannot form in the ship, as it does 
not come in contact with the atmosphere. The question 
of expansion is also answered by this design, as the oil 
only displaces more water on rising in temperature, and 
is free to do so, The ease with which petroleum could 
be applied as a fuel with this method is clear, as there 
would always be an even pressure on the petroleum 
independent of ship’s motion. 

Fig. 2 shows a cross-section of steamer through stoke- 
hole and petroleum tanks. The tanks (petroleum) are 
divided in eight compartments, and are always full of 
liquid. 

"he our correspondent in his letter to ENGINEERING of 
March 13, 1896, asserts that he has never seen bulkheads 
remain water-tight in oil-tank steamers after a voyage, I 
may be justified in sending these suggestions as a remedy 
for a recognised source of danger. : 

Fig. 3 is a similar design, but the tanks are of circular 
form, and are also jacketed with water ; and by means of a 
cock J, the sea water is admitted from jacket to petroleum 
or inner tank (as before, water is supplied by a pump to 
jackets). The pom being supposed full of water, oil is 
pumped through connection made to valve G on ship’s 


the oil-tank steamer Bremerhaven was reduced through | 





side, and passes through the pipe G,, and the valves | 


G, being open, the petrqleum passes up the internal pipe M, 


c | Fig. 4, and is discharged in the top of the petroleum or 
in tanks) and becoming ignited, I noticed a suggestion, | 


inner tank, disp! 
cocks J, to water jackets, and by pipes on top of water 
jackets E,, and thence to the common pipe E to the over- 
flow valve to sea. Fig. 4 is a section through the tank. 
This scheme is suited for small boats, as this form of 
tank takes up too much space in large vessels. It might 
be said to be a very suitable plan to adopt in torpedo- 
boats burning petroleum as fuel, as one tank is easily 
isolated from another, also as it would be easily supplied 
with the oil at sea in heavy weather. 
T am, Sir, yours wely, 
Joun Dick Murray. 
3, Kelvinside-terrace N., Glasgow, March 26, 1896. 


lacing the sea water, which escapes by the 





OUR NAVAL POSITION. 
To THE Eprror oF ENGINEERING. 

Srr,—The article on the Navy Estimates in your im- 
pression of the 6th inst. quite overlooks what is probably 
the most interesting, certainly the most significant, feature 
in the new pa 2 asta programme. Kindly allow me to 
supply the de ay 

After describing the proposed new battleship in general 


| terms, and comparing her with the Majestic and the 


Renown, Mr. Goschen went on to say: For continous 
steaming over long distances, the new ship will have an 
advantage in speed of two knots; that is, her con- 
spicuous feature, the one specially considered in her 
design, is high sustained sea speed, an entirely new de- 
parture in Admiralty practice. In the autumn of 1894 
you were good enough to allow me space to draw atten- 
tion to the admitted failure in sea speed of the Royal 
Sovereign class, and to show that this naturally followed 
from inadequate boiler power, no portion of the increased 
displacement and increased interna! capacity of the ships 
of this class, as compared with earlier and much smaller 
ones, being given up to boilers, as should have been, and, 
as I argued, could have been done. I further showed 
from comparison with the boiler installation of typi 
foreign warships, that these latter would necessarily 
have a higher sustained speed than our ships, and would 
enjoy marked strategical advantages in consequence. 
This criticism appears to have borne fruit, and Mr. 
Goschen now admits, in effect, that our battleships, 
Royal Sovereigns and Majestics, are too slow, their effi- 
ciency being therefore impaired to a serious degree. In 
order to get the high speed in the new ships, it is pro- 
posed to make a large sacrifice in armour, their side 
armour is to be only 6 in. thick. It will be of Har- 
veyed steel, equal, say, to 12 in. of wrought iron, and 
as your article points out that the 12-in. gun under 
standard conditions can perforate 31 in. of wrought 
iron, it appears that a modern first-class battleship can 
not = break through the defence of the new Renown, 
but could do so if it were 24 times as thick. If, then, 
these proposed ships come into action against the best 
ships of our rivals, their existence will only be a question 
of minutes, and as the armament they are to carry points © 
to the intention to meet first-class ships, obviously the 
Admiralty has counted the cost, and proposes to trust to 
luck, That such a Vp eg wer amounting to the certain 
loss of five ships, and the death of about 3000 men, should 
be calmly contemplated, is sufficient proof of the urgent 
need of provision for the speed, in actual service, which 
our present ships only possess on paper ; and ample justi- 
fication of the severest, criticisms on the way the Admiralty 
has hitherto treated the all-important matter of speed. 

The Admiralty proposal in its nakedness was not one 
likely to be accepted without comment, so Mr. Goschen 
led up to it by a dissertation on the difficulties of naval 
design, especially as experienced in this country. The 
argument is one we have heard before, it is the Admiralty 
stock apology for foolishness, committed or proposed, and 
if Mr. Goschen thinks them worth having, he is welcome 
to my congratulations on the way he diffused Admiralty 
disingenuousness and casuistry in the House of Commons. 
The | poe is, that the Majestic was designed by the same 
naval architect and approved by the same First Sea Lord 
as designed and approved the new Renown; and as the 
new ship is a necessity forced upon us by a failure in the 
previous type, and as the public would not relish being 
told that seven costly battleships still in the building 
stage are oe failures in an important respect, Mr. 
Goschen’s task in showing cause for the new ships, without 
subjecting Admiral Richards and Sir William White to 
popular indignation, was not an easy one. The exact 
measure of his success will not be apparent until Vote 8 
comes up for discussion, but in the meantime Sir Charles 
Dilke has spoken the first word indicative of the growing 
gece curiosity as to what influence the First Sea Lord is 

aving on our policy, and what is his responsibility, 

Now let us briefly consider what Mr. Goschen said to 
the House, Dealing with the question of mobilisation, he 
said the Majestic and Magnificent had been added to the 
Channel Squadron, and then read an extract from a re- 
port by the Admiral in command, Lord Walter Kerr, 
expressive of complete satisfaction at the manner in which 
the complex machinery on board his ship was working, as 
well, he said, as if she had been in commission for a year. 
Mr, Goschen said this was the report of a practical sailor, 
and no doubt the inference he wished to be drawn was 
that the new ships were, in every respect, complete 
successes. He said nothing about their speed, he did not 
say that their failure in speed was such a foregone con- 
clusion that the ships were tried at a draught so light, 
that it represented their condition with neither coals nor 
ammunition on board ; they could neither fight nor run 
away, but it was the only means by which a result could 
be secured which would hide the real facts from the 
public. He did not say that if a long fast run were neces- 
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sary to effect a junction with another fleet, and prevent 
a junction between two hostile fleets, they would not be 
successful, yet this is the very reason why the new ships 
are to be built with higher speed. Lord Walter Kerr’s 
letter was introduced to divert attention to other matters. 
He then went on to the new ships, and made the remark- 
able statement that they laid down as a paramount rule 
that sizs alone was no criterion of fighting power. He 
might have said, then, what the object of the great size 
of our recent ships is, because a great many people have 
tried to find out, and they have all given it up as a 
bad job. He then proceeded to argue that class of 
battleship was decided by coal capacity, and made 
some comparisons which appear to reflect upon the effi- 
ciency of the Nileand es which, of course, are not 
especial favourites with Sir William White. He said 
there are four desiderata in a first-class ship—speed, arma- 
ment, armour, and coal; if all four are desired in the 
fullest efficiency, a large ship is required ; if a smaller 
ship is accepted, something must be sacrificed, depending 
upon the special circumstances of the nation. This is 
all very well, but a large proportion of the displacement 
of a big ship is taken by the weight of the ship herself, 
and with the same ratio of area protected, an increase in 
absolute weight of armour is neceseary; but even then 
the absolute unprotected area is greater than in the 
small ship; for example, the unarmoured ends of the 
Majestic are as long as those of the Howe, although a 
greater proportion of length of ship is protected by an 
absolutely longer belt. What cannot be done in along ship 
can be donein a short one. He proceeds: “If one of our 
ships with large coal and ammunition capacity is com- 
wees with foreign ships, you may find the foreign ship 

as thicker armour, but what about the coal?” This also 
is plausible, but it reads as if Mr. Goschen had never 
heard of the Yashima; and if so, I would advise him to 
purchase a copy of ENGINEERING for March 6, and study 
the description of that ship given there, and look care- 
fully at the longitudinal section also given. In August, 
1894, I said the Royal Sovereign should have had, at 
all events, 10 boilers; there must be space for them, the 
extra weight would be a trivial matter. In November 
Sir William White, speaking on Mr. Durston’s paper on 
**The Machinery of Warships,” said no more boilers 
could be fitted, because at each end of the machinery 
space there was an armoured inclosure, and to put those 
armoured inclosures further apart would entail an increase 
of armour which was prohibitive. Very well; Mr. Gos- 
chen will see that the Yashima is for all intents and pur- 
poses a reproduction of the Royal Sovereign, armoured 
inclosures and all, but the 10 boilers are there as I ad- 
vised. What Sir William White said could not be done 
has, as a matter of fact, been done by Mr. Watts, and 
although the Yashima is as well armed and as well pro- 
tected as the Royal Sovereign, she can carry at a lighter 
draught as much coal as the Royal Sovereign could carry 
at 27 ft. 6 in. draught of water, and in addition steam 
faster over a long distance; and all this on at least 1000 
tons less displacement. When Mr. Goschen talks about 
capacity for coal and ammunition, he means with all 
the space available full, in which case the draught of 
water and displacement are very much in excess of the 
figures in the legend. If he will tell the House of Com- 
mons what the draught of water and displacement of the 
Majestic would be if she were full, or what the actual 
draughts and displacements of the Royal Oak and 
Revenge were, as equipped for service with the Flying 
Squadron, the public will understand what he means ; 
but as a corollary he will have to explain how much less 
coal will give the same effiviency in a ship of 13.000 tons, 
say the Yashima deeply loaded, as in, say, the Majestic, 
with a na pene 7 of nearly, if not quite, 17,000 tons, 
and then the superiority in coal of our ships, of which 
he makes so much, would appear to be largely illusory. 
_Mr. Goschen says we must have ships equal to our 
rivals in fighting capacity, but they must have large coal 
stowage, and he sums up with the remark: We require 
thips to go anywhere, and do anything. This reads well, 
but does he callaship presenting a target 390 ft. long, 
only a portion of which is protected by side armour, and 
that only 6 in. thick, one to do anything, one equal in 
fighting capacity to foreign ships similarly armed? And 
if not, yet such ships are absolutely necessary. Does he 
call the Majestic a ship to go anywhere, because in war 
time a ship sets off in any given direction with a definite 
object, having a time limit for its achievement, depending 
— the speed of the enemy. It appears, then, that the 
Majestic is assuredly not a ship to go anywhere under 
euch conditions; she cannot keep up with the enemy, still 
less overtake him. You see, Sir, Mr. Goschen’s pro- 
posals put the whole question out of controversial range ; 
no matter what the arguments may be, they are over- 
ruled by the fact that the ships are wanted for speed, and 
nothing but speed. Having the speed, they can overhaul 
ships that can possibly sink them, while the inferior ships 
of the enemy could bo dealt with by craft very much 
smaller and less costly. 

I pass over the obvious comment on the 130 ships, 
Mr. Goschen says, Sir William White has built without 
exceeding the legend draught, or erred in stability. 
Mr. Goschen forgets the Board margin. And of course 
stability and steadiness, or correct estimate of weights, 
are not the whole art of warship design. 

The new Renown is to measure 390 ft. long by 74 fb. 
broad, and at a draught of 25 ft. 6 in. will displace 12,900 
tons. Mr. Goschen says they attach very great import- 
ance to the reduced draught of water, but if they are to 
be deep sea ships, why ? When Mr. Goschen tells us, as I 
suggested, what our newer battleships draw when full up, 
there will be no need to push that question further ; the 
ships have so much spare room, after the legend weights 
are on board, that they draw an unconscionable amount of 
water when filled up, and of course they are slow; so in 








the new Renown a start is to be made at 25 ft. 6 in. 
instead of 27 ft. 6 in., and when the coal to which Mr. 
Goschen attaches so much importance is all on board, she 
will draw 27 ft. 6 in., and have a displacement of about 
14,200 tons. Then we will see, if the Admiralty will 
permit us to doso, how the extra two knots an hour is dis- 
played. She is to be fitted with water-tube boilers, and, 
says Mr. Goschen, will consequently be able to steam 
farther at a higher speed than the Majestic. She will, 
consequently, be able to do nothing of the sort, but conse- 
quently on having a larger boiler installation, irrespective 
of type of boiler. She is to have the same armament as 
the Majestic, and similar protective arrangements, but 
thinner armour; Mr. Goschen says he believes the coal 
will compensate for deficiency of armour, but this means 
only when she is full, and Mr. Goschen ought to explain 
whether that is at 25 ft. 6 in. or at a much deeper draught, 
whether the 12,900-ton ship will have coal protection, or 
whether 12,900 tons and 25 ft. 6 in. draught are mere 
bogus figures to make the ship appear smaller than she is, 

Mr. Goschen distinguished himself in describing the 
protection of the new ship. He eaid: In citadel protec- 
tion the principal portion of the protected area has the 
same thickness in the Renown and the new ship, 6 in. 
The Renown has a little 8-in. armour, but the new ship 
will have a citadel 15 ft. longer. The little 8-in. armour 
which the Renown has, is her water line belt, the really 
principal portion of the protected area, a portion which 
in the Yashima has a maximum thickuess of 18 in., ap- 
proximately the standard for present-day first-class ships. 
The Renown’s belt is dangerously thin ; in the new ship it 
is to be reduced by 25 per cent., while what Mr. Goschen 
calls the principal portion is the area between the belt 
and the main deck, which in many foreign ships is nob 
armoured at all, and in the Royal Sovereign has only 5-in. 
armour, which Sir William White in 1889 said was, in 
the opinion of the Board of that day, quite enough. If 
the present Board thinks it is not enough they must also 
be of opinion that their projected new ship will easily be 
sunk. Now about the lengthened citadel, this requires 
some further explanation ; is it to make room for more 
guns, or is it to place the armoured inclosures farther 
apart to make room for more boilers? because the citadel 
in the Majestic, with the same guns as the new ship, is no 
longer than that in the Royal Sovereign with the same 
guns (quick-firers, that is) as the Renown. If it is for 
boilers, why? It is alleged that the Belleville boiler saves 
space, and if so and such boilers will give the advantages 
in sustained speed which Mr. Goschen says they do, they 
ought to have been fitted to the other ships of the Majestic 
class now building, which have precisely the same boilers 
a3the Renown. But we know from the Yashima that a 
larger installation of cylindrical boilers, enough to make an 
enormous improvement in the efficiency of the ship, could 
have been, and ought to have been, fitted in the Majestic 
class, and in the Renown ; and we also know that an in- 
stallation of Belleville boilers, to give the same power 
with the same coal, could not be fitted in that space. So 
the inference is that the lengthened citadel and dangerous 
sacrifice of armour are a concession to the Admiralty 
craze for the new boiler ; the new battleship, like the new 
cruisers, is specially designed to carry her Belleville 
boilers, while the slow battleships, Majestics and Royal 
Sovereigns, have been crippled because no_conces- 
sion has been made for cylindrical boilers, This is a 
cheerful state of affairs, suppose the boilers in this ship 
behave like those in the Ohio, or Tamise, or North- 
West. The ship will be a dead failure; she will not bo 
able to catch anything, while she will be easily caught, 
and as easily sunk ; and this is obviously a case for Lord 
Charles Beresford’s panacea for Admiralty shortcomings 
—hang somebody, presumably Admiral Richards as the 
responsible naval adviser, and Admiral Fisher as chief 
of the constructive and engineering departments. 

The way the increased space for boilers is accounted for 
is by an adhesion to the fatal trial-trip power and speed. 
You tell us the new ship is to have engines of 15,000 horse- 
power, and steam 18} knots, so the sustained sea speed is 
to besecnred by giving a higher maximum speed, and sub- 
mitting to the margin between trial and sea powers which 
has proved so detrimental to the earlier battleships. This 
is piling folly on folly. If the Majestic will steam 174 
knots for 12,000 horse-power, so would the lighter new 
ship, all that is required is to give her 12,000 horee-power 
engines, and more boilers, so that that power can_ be 
maintained by her own crew, for 174 knots is more than 
she will steam continuously at sea, with all the Belleville 
boilers her compartments will hold. Then there is another 
aspect of the question, the Majestic lightened to 25 ft. 6 in. 
draught will have a displacement of about 13,500 tons, the 
new ship at the same draught displaces 12,900 tons, so 
there is a clear 500 tons thrown away to give the ship 
lines fine enough for a paper speed which may be ob- 
tained on trial, but never again, If she were 13,400 tons 
displacement she could carry a much thicker armour 
belt, thicker than the Majestic’s, and would, with her 
6-in. citadel armour, be a very respectable ship, instead 
of a death trap ; but if this were done the obvious fallacy 
of the 15,000-ton ship would be exposed, and, of course, 
that will not do. One point more, by spreading the 
citadels further apart, and by giving the ship fine ends 
ostensibly for speed, and filling up the whole middle 
body with boilers, the space available for ammunition is 
considerably curtailed, so Mr. Goschen’s large ammuni- 
tion capacity will not trouble him in the new ship. and if 
outside experience with Belleville boilers is anything to 
go by, a wm | large coal capacity indeed will still leave 
her vastly inferior tothe Yashima. 

To sum up, it is admitted thatthe Royal Sovereign and 
Majestic classes are too slow to clear the seas of our 
enemies if they choose to keep out of range of them and 
confine themselves to sinking our inferior ships and 
destroying our commerce. The situation is so critical 





that we must build ships for speed. The Admiralty 
says this can only be done with the same armament and 
coal by trusting to luck instead of armour to keep afloat, 
so that is how our authorities apparently intend to get out 
of the difficulty. And right in lee of this is a ship built 
here for a foreign power, a possible enemy, which com- 
bines in one hull of 12 500 tons all the features we must 
build two ships, one of 15,000 tons and one of 13,000 tons, 
to secure. Mr. Watts has done this, and publicly shown 
in your pages how he has done it. Clearly when Vote 8 
comes forward the engineering members of the House 
will have a subject for discussion which their duty to the 
country should impel them to thrash out to the uttermost. 
Past mistakes and present foolishness are what Mr. 
Goschen must be compelled to explain as well as he can, 
quite irrespective of consideration for his advisers. 

I am, yours obediently, 

ARGUS. 





“JENNY LIND” LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Srr,—Mr. Littlejohn’s suggestion that we should accept 
the Chicago Exhibition statement concerning the ‘‘ Jenny 
Lind” as correct is most puerile, in the face of recent 
disclosures relating to the English locomotive exhibits a 
Chicago. 

Why should we accept a statement produced some three 
or four years ago as correct when we can refer to authentic 
documents published in 1847 to 1850 concerning the 
** Jenny Linds ”? 

It reminds one of the lawyers’ subterfuge of inserting 
in contracts for the purchase of ee. a clause pre- 
venting inquiry into the title before a certain date, 
because some flaw exists anterior to the date fixed. Just 
fancy, “ The history of the ‘Jenny Lind’ shall commence 
with a statement prepared by Mr. Stretton for the 
Chicago Exhibition in 1893” ! 

Mr. D. Joy has given his version of the designing of 
the ‘‘Jenny Lind,” and if any one doubts it the only 
proper way to disprove it is to bring forward (if living) 
the person who it is suggested is the designer in ques- 
tion, or a statement prepared by the person in question 
at the time the locomotive was designed. Proof of the 
authenticity of this statement should also be produced. 

T am, Sir, your obedient servant, 
J. W. PALMER. 

56, Aubert Park, Highbury, N., April 6, 1896. 





To THE EDITOR OF ENGINEERING. 

Srr,—My attention has been called to a letter of Mr. 
D. Littlejohn on the above subject, which appeared in 
your issue of April 3. On referring to the presidential 
address of the late Joseph Tomlinson I do not find any 
mention of the accident which first led to the construc- 
tion of inside cylinder locomotive with inside bearing and 
frames. 

The statement reproduced by Mr. D. Littlejohn from 
some source best known to himself, is all very well as far 
as it goes, but it is not quite plausible. The following 
passage is not quiteclear: ‘“‘ The nextday they took away 
both outside driving axle-boxes and ran the engine with 
steam with only the inside axle-boxes.” May I ask 
Mr. Littlejohn whether the trip took place that next day 
or on a subsequent one? It must not be forgotten that it 
was not alone a question of removing the outside axle- 
boxes but also of fitting the inside ones with suitable 
springs, and this would, of course, take up more than one 
day. Our locomotive historians will, perhaps, be kind 
enough to throw a little more light on this subject, and 
explain how it is that in the drawings appended to the 
presidential address referred to, the ‘‘ Jenny Lind ” bears 
the date of 1849, whilst the ‘‘Sphynx,” of the Man- 
chester, Sheffield, and Lincolnshire, and Great Western 
Railway tank engine are given as built in 1847, Accord- 
ingly the ‘‘ Jenny Lind” would not have been the first 
inside cylinder engine with inside bearing. 


Yours truly, 
London, April 8, 1896. MERNOK. 





THE COLLAPSE OF WATER-TUBE 
BOILERS. 
To THE EprToR OF ENGINEERING. 

Sin,—The excellent paper read by Professor Watkin- 
son before the Institution of Naval Architects last 
Thursday evening has gone a long way, I venture to 
think, to drive a good stout nail into the coffin of this 
class of boiler, as it at present exists. The illustration of 
the experiments is the hammer which drives this nail 
along, insomuch that the frequent breakage of the glass 
tubes indicates very clearly what takes place in the actual 
boiler under either sea or other trials. It may be argued 
that this was only the result with glass tubes and at 
atmospheric pressure; if this is correct, then the experi- 
ments will be of no service to us; but the avowed object 
was to demonstrate the circulation, and it is in proving 
this that the failures have taken place, and it is right to 
say that the matter must be taken as a whole or it must 
be put on one side as useless. For my part, I take the 
experiments as a whole. 

Take, for instance, the two fractures in the Thornycroft 
type of boiler. I do not suppose that any one will say 
that the tube gave way from any other cause than over- 
heating, from the want of water circulating in it, and this 
was caused under circumstances quite akin to those met 
with at sea, and where the boiler is being pressed, or that 
the fire is very hot. Professor Watkinson pointed out 
that from his observation some of the tubes acted as 
downcomers, some as risers, and there were some that 
pulled alternately both ways, and I think that the battle 
of tubes resulted in the fracture of those during the ex- 
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periments, as there was an insufficient quantity of water 
for the risers. ; DIAMETERS OF CRANKSHAFTS IN P. AND O. VESSELS (1855 To 1864). 

Now — the other case, that of the Belleville type. — - 
Those that were near enough at the meeting had an <a PRY) eee ee ee Pe sail cece teinateaten |e - ited ie ‘a 
opportunity of seeing what was the result of an invense Name.. Behar. Orissa. | * Benares.” | Salsette.” | ‘ Jeddo. | ** Malta. Carnatic. Baroda. 
amount of heat on the lower tubes. It was obvious that 7 56—56 | 56—56 70—70 70—70 | 70—70 72—72 | 48—43_.. | 48—48 
when the whole of the heat was being applied to the lower | Cylinders... 30 | > = = = a (| Sie bec 
rows, then the solid body of the water soon disappeared, | Working pressure lb. 20 | 20 16} 164 18 22 27 a7 
to be replaced by very finely divided water in the form of | Revolutions... 60 60 50 50 50 48 72 78 
foam, and, owing the rapid circulation, —_ drove ——— horse- an me ‘ike il eae ia | iis ‘iia 
all the water into the steam drum. Again, if the Bunsen * 9 3§ 
burners were rocked to and fro so + the heat was Propelice a pi | 11.6 12.3 11.9 (gale) 13.3 14.0 | 13.8 13.8 
better distributed among the tubes, then the water worked ft 16.0 16.0 15.6 15.0 16.0 16.0 | 16.0 16.0 
along in waves, so that at times the tubes appeared full ee 23.0 23.0 27.0 28.0 24.0 30.0 | 23.0 19.0 
of foam, whilst at others solid water was only to be seen. | Diameter of crank- | 

Can any one doubt that the failures which have been | | shaft +» in. 10} | 10} 15 15 12} 138 | 15 15 
known to arise with the Belleville boiler are mainly — of crank- SE age si eo ae nips were ute 
due i Pea vad if thet 4 absolute ae of = Makers of machinery; Fawcett, | Fawcett, Tod and Tod and | R. Napier | R. Napier | Humphrey | Humphrey 
circulation, and if the feed pumps could Keep up & supply Preston, & Co.| Preston, & Co.| McGregor | McGregor | and Sons | and Sons | and Tennant | and Tennant 
of water so as to insure that the lower tubes were always | Date .. 1855 1856 1858 1858 =| 1859 1858 | 1863 
full, then with heavy firing, I think that priming, or ke | 


something very nearly approximating to it, would be the 
order of the day. 

Mr. Durston, in his remarks, said that he hoped that 
the straight tubes would last three commissions of three 
years each, and the bent ones from three to five years. 
How does he explain the renewing of the tubes in H.M.S. 
Sharpshooter, and in the torpedo-catchers, none of these 
being older than from one to three years ? 

I quite admit that in this latter class of vessel some 
sacrifices must be made, but I fail to see why the efficiency 
of the battleship, the cruiser, and the larger class vessels 
should be so sacrificed in the manner that it is being done 
at the present time. { 

Colonel Soliani is quite correct when he draws atten- 
tion to the large amount of fittings that are required 
for a group of water-tube boilers for such a vessel as 
H.M.S. Terrible, and one has only to look at the recently 
published report on H.M.S. Sharpshooter to see that 
he is perfectly justified in his statement. In that report 
there are instances of the feed regulating apparatus hav- 
ing given trouble. Where did one ever hear of such a 
state of things as this with the old form of boiler? I 
would only point out that if thess failures occur with 
such alight performance, what will take place when work- 
ing under high pressure and severe strain ? 

I do not propose to refer to the report on H.M.S. 
Sharpshooter, except to say that I am sorry that such a 
trial should be called a test. Such a performance as this 
is only begging the question, and trying to throw dust in 
the eyes of those who do not wear glasses. 

Yours, &e., 
ConsuLTING ENGINEER. 





CIRCULATION IN WATER-TUBE BOILERS. 
To THE EprTor oF ENGINEERING. 

Srr,—Professor Watkinson’s paper certainly is a valu- 
able contribution to the literature of the circulation ques- 
tion, inasmuch as this paper induced Professor Lambert 
and Mr. C. Humphrey Wingfield to state in a very lucid 
and frankforward manner their opinions, which are shared 
by a good many other engineers, about the causes of cir- 
culation in water-tube boilers. If Professor Watkinson’s 
experiments were meant to elucidate certain points which 
a very limited number of writers, after so much discus- 
sion, again and again obstinately persist in nob understand- 
ing, they undoubtedly were a success ; unfortunately, how- 
ever, for the Professor, not in the manner he anticipated. 

There can be little doubt that the experiment illustrated 
by Fig. 2 in your reproduction of Mr. Watkinson’s paper, 
page 437, refers to the experiment I described in my 
letter of January 24. Professor Watkinson says : ‘‘ When 
the top of the inner tube is above the water level the 
rise of level in the inner tube is very small, and when 
the conditions are as shown the circulation is compara- 
tively sluggish.” I must say that Mr. Watkinson’s conclu- 
sions are somewhat inaccurate. To say that the rise of 
level in the inner tube is very small, does not convey any 
meaning. The rise of level depends, of course, on some- 
thing, and a rise of 4 in. may be small or large compara- 
tively. But there is an exact measure of the rise of level 
in this case. The rice of level corresponds exactly to the 
volume of the air bubbles in the inner tube. My direc- 
tions how to carry out the experiment were as follows: 
“Fill the vessel brimful with water and then blow a suc- 
cession of air bubbles through the hose.” If these direc- 
tions had been followed, it would have been so very easy 
to see what the measure of the rise of level really was. It 
1s not at all appropriate, therefore, to say that the rise of 
level is very small, and the remark may be well compared 
~ the description of a triangle, being a figure of very few 
sides, 

The rise of level in the inner tube cannot be said to 
be caused by an entraining action of the air bubbles, for 
the level in the vessel remains the same, whether bubbles 
rise in the inner tube or not. If there were an entraining 
action, the level in the vessel would sink when the 
bubbles in the inner tube rise for the first time. Or 
does Mr, Watkinson want to make us believe that there 
vs oe action, too, when nothing is entrained 
at all? 

The direction of the nozzle through which the bubbles 
escape is of no importance whatever. The air may even 
be blown in a downward direction through a hose de- 
scending through the inner tube and ending in the same. 

Vienna, April 10, 1896. Fritz Krauss, 





COMBINED MARINE BOILERS. 
To THe Eprror oF ENGINEERING. 
Sir,—I have read with great interest the article on the 
new compound marine boilers, by Colonel N. Soliani, 


Director of Naval Construction, Italian Navy, which 
appeared in your number of April 3, 1896. 

I beg to observe thatin the year 1884 I published in the 
periodical of the Imperial and Royal Austrian-Hungarian 
Navy, ‘‘ Mitteilungen aus dem Gebiete des Seewesens,” 
a system of uniting two separate boilers by means of 
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tubes, as published in the above-mentioned number of 
your journal. ; ' 

The engraving is a copy of the one printed in the 
Austrian-Hungarian periodical. 

I remain, Sir, yours truly, 
CoNSTANTIN WEGSCHAIDER, 
Superintending Engineer. 

Trieste, April 10, 1896. 

[We publish Mr. Wegschaider’s letter, as the arrange- 
ment of boilers he has suggested is of interest. The 
feature of Colonel Soliani’s proposal was, however, the 
combination of a water-tube boiler with one of the ordinary 
type.—Ep. E.] 








CRANKSHAFTS. 

To THe Eprrok or ENGINEERING. 
Srr,—Mr. Manvel in his remarks upon Mr. Seaton’s 
paper on steel shafts at the recent meetings of the In- 
stitution of Naval Architects, as published in your last 
issue, states ‘‘ that since 1881 the P. and O. Company had 
been using steel shafts, and up to now they not 
broken a single shaft or discovered a sign of fracture.” 
Permit me to congratulate Mr. Manuel on the absence 
of any defective shafts in the large fleet of the P. and O. 
Company during the time he has been their superin- 
tendent engineer—all the more so when looking back to 
the mortality that happened amongst shafts, and crank- 
shafts in particular, during the writer’s exp2rience at 
Bombay, between the time of making the acquaintance 
of Mr. Manuel on board the s.s. Ellora, and meeting that 
gentleman again at Whampoa in 1867. 
Within three years, or from March, 1863, to November, 
1865, six crankshafts were condemned, and spare ones 
fitted in six of the 12 vessels belonging to that station 
carrying the mails to England and China. Two of the 
shafts were made of steel, The following particulars may 
be of some interest. 








The sizes of these shafts were determined long before the 
case of the Atrato, which made sucha stir on the subject 
that the Board of Trade sent a circular to all its sur- 
veyors, 32 in number, requesting them to forward to ib, 
in a tabulated form, the rules they respectively adopted 
for calculating the diameter of screw shafts, when it was 
at once seen that no uniformity of practice existed either 
amongst the makers or the surveyors. 

Some of the smallest shafts in the Table above 
lasted the longest, owing to the machinery being better 
balanced and arranged more in conformity with sound 
mechanical principles, which operates so much to reduce 
strains and risk of breakdowns to the greatest extent pos- 
sib!e. This is a matter which does not appear to have been 
considered in the Board of Trade formul for the size of 
main, tunnel, propeller, and paddle shafts ; their constants 
appear to vary inversely only as the effective leverage of 
the cranks, and if with a given power and cranks at 
180 deg., the constant is 740, and if the same power be 
equally distributed on three cranks, the twisting moment 
appears to be two-thirds of the foregoing, viz, 1110, as 
noted in the Board of Trade table for crank and prc- 
peller shafts. 

T am, yours truly, 

Hull, April 7, 1896, J. K, 





‘““THE FASTEST VESSEL AFLOAT.” 
To THE EpiTor OF ENGINEERING. 

Sir,—Mr. Leslie S. Robinson objects to the plain 
statement of an undoubted fact in your columns, namely, 
that the torpedo-boat destroyer Desperate is now ‘‘ the 
fastest vessel in the world.” He calls you over the coals 
—tells you you are no better than an ‘‘ ordinary penny 
daily newspaper”—because you did not gay, all in a 
breath, that M. Normand’s Forban was almost as fast 
as the Desperate, and might be faster ifshe liked. I hap- 
— to read your account right through—which Mr, 

estie 8. Robinson apparently did not do—and found it 
expressly stated that when the ‘‘ record” speed was made 
the a a only had 15 tons on board. 

Now Mr. Robinson is quite right to stick up for hia 
principal, but as he is such a stickler for accuracy—and 
something a little over—perhaps he will tell us what load 
the Forban carried on her trial, and will give us the full 
particulars of the performance. 

As this subject has been broached in your columns, I 
will crave the courtesy of a little space to say something 
on the matter generally ; but to prevent misconception I 
would like to preface my remarks by a few words not 
strictly germane to the question. There are three names 
that stand prominently forth in the history of torpedo- 
boat design. M. Normand’s is one of them. No one 
grudges him the fame he has won, because he has earned 
it fairly. By honest independent work, by the applica- 
tion of scientific methods, and by practical research he 
has perfected his designs so that he now stands in the 
very front rank of the world’s great engineers. 

In making a comparison between British and foreign 
torpedo craft there are a good many points to take into con- 
sideration ; so many that a comparison is hardly possible. 
Tt may be said broadly that a contractor in this country 
can always produce a faster boat for a foreign Govern- 
ment than when building for the Royal Navy. First 
there is the question of the ‘‘the free hand.” Our Ad- 
miralty authorities hedge the private designer in on all 
sides. They have certain rules which must be observed, 
and though these rules may, or may not, be excellent in 
themselves, they are not conducive to high speed on trial. 
Thus a contractor, who ashort time ago had guaranteed an 
exceptional speed, based his estimate on a certain design 
of condenser ; thinking it desirable to sacrifice something 
in the matter of vacuum at the highest powers in order to 
save weight. That proposal was vetoed, as it would not 
have been had the vessel been for a foreign power. 
Auxiliary machinery in British vessels is a fruitful 
source of weight. Distilling apparatus, for instance, 
must be of a certain pattern and of a given capacity, and 
other machinery must conform to the required standard. 
Structural strength must be observed; the model must 
give an ample margin of stability ; bulkheads are tested 
to the fullest possible needs, and in a hundred other ways 
the design must include features which are not observed 
to the same extent with foreign-owned vessels, These 
facts are well known to foreign Government officials, but 
they prefer to take a different line to our own Admiralty. 
In the case of the Buenos Aires, to go to another class of 
vessel, it is hardly probable that her remarkable speed 
would have been reached had she been a British order. 

The conditions of trial with vessels for the Royal Navy 
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are also more stringent than with any other Government. 
Our measured miles are all full length. Some time ago a 
measured mile abroad, upon which a good many vessels 
had been tried, was remeasured, and since then pheno- 
menal speeds have fallen off. Perhaps it is well to add 
that this was not a mile ever used for M. Normand’s 
boats. In regard to form, we remember that certain 


A. 
Divisions and Groups. Heavy Division. 


TABLE SHOWING THE CLASSIFICATION OF WARSHIPS, WITH EXAMPLES, 


Coast-line ships, with the tactical values of heavy 
armament and protection. 





Light Division. 
Ocean-going ships with the strategical values of 
high speed and great radius of action. 





Al. Squadron Battleship. 











B1. Ocean Battleship. 

















boats designed in a foreign Government office'turned over. Superior Groups. 

Now one can always get a better shape for speed by a ions Tons Tons. 
sacrifice of stability, but it is no good trying that on with | 1st class.. 15,000-13,000| Majestic ee ee 14,900/Powerful .. is nt eee +» 14,200 
the folks at Whitehall. If we turn to material we find| 2nd ,, .. 13,000-11,000/Nile .. .. «2 «1 we eS a ee ee ies 
the same principles apply; but here another feature | 3rd ,, -- 11,000- 9,000 Barfleur oe oe 10,500 Brooklyn (b) .. oe os oe ee «- 9,250 
crops up, that of cost. The second-class torpedo-boat ina ay SS ae 5 
built at Poplar for the French Admiralty was made of sini Gia 

aluminium, regardless of cost. She improved 2 knots “ 

on any of her class. That was an extreme case, but the Inferior Groups. | A8, Coast Defence Ship. | A2. Squadron Cruiser. —— —_— 
same thing was repeated to a smaller extent in the de- B2. Patrol. | BS. Corsair. 
stroyer Sokol, constructed by the same builders for the Tons. | Tons Mans Tons — 
Russians. She made a marvellous speed on trial, and | ist class 3000-7000 Twelve Apostles (a).. 8070/Impérieuse .. .. 8400/Blake .. 1. ee pe @).. s 7475 
this was largely due to her being constructed of a strong} 20d ,, - 7000-5000 Valmy(c) ..  .. 6590/Capitan Prat(d) .. 6900)Kclipse.. Pe Teutonic (liner) 

but expensive steel containing nickel, and to the use of al|srd ,, 5090-3000 Outshakoff (a) .. 4126|Metoreshima (e) -. 4277) Astrea .. -- 4360Germanic _,, 

good deal of costly aluminium. It would make a British S SR SETS — SS ee 
Firat Lord’s hair stand on end, and give the Chancellor Flotilla Craft. | A5. J — or Heavy | A4. Ram and Torpeizo B 4. Scouts or Ocean B5. Corvettes and Sloops 

of the Exchequer a fit, if is were proposed to build an eee Craft. Gunboate, ; 
t bhe 10, ee 4 " Tons. | Tons Tons Tons Tons 
English boat of aluminium. Putting aside the question | 1s class 3000-2000 Svea (/) -» +» 2900'Polyphemus .. _—.. 2640/Pallas .. «+ 2575 Callio . 2770 

of expense, however, our own Admiralty place restric- | 2nd class 2000-1000)/Styx (c) a . 1790 Katahdin (b) . .. 2000|Bellona : .. 1830 Satellite 5. 1420 
tions on the use of light material. The Desperate | 3rd class 1000 and Sivootch (a) .. 950 Destroyers, &c. Antelope ..  .. 810Alert . 960 

and her sisters are constructed (without extra charge) of below | 

a new and expensive steel down to the water line, but the | eta. 

Admiralty authorities would not let it be used below. (a) Russian,  (b) United States. | (c) French. (a) Chilisn. (¢) Japan. _—(f) Sweden. 


They may be right—though it is difficult to see why— 
but something in speed is lost. It is said that in the very 
boat above referred to—the Forban—that much of her 
success is due to the generous manner in which the French 
Government treated her builders; for instance, alumi- 
nium has been largely used, even her bulkheads, so I hear 
on good authority, being constructed of the light but 
dear metal. It would be interesting to know the respec- 
tive costs of the French and British boats. 

We English are not a patriotic people. We were once, 
but are so no longer. ow the French, the Germans, 
the Americans—in fact, all the other torpedo-boat building 
nations, are intensely patriotic. If his countryman fail to 
cover himself with glory, the Frenchman is désolé. The 
American it makes mad to be beaten, whilst the German’s 
disgust is too deep for anything bub pure gutturals. 
The British Admiralty official is the most callous of a 
As an overseer he will not give way 
an ounce in scantling. When on trial he is a recording 
machine. He would not budge a tenth of a second, or a 
seventh decimal of a revolution, if all the glory of all the 
torpedo-boat builders of his country hung upon the issue, 
This impassiveness is very discouraging. 

When all is said, however, the performance of the 
Forban stands out as the most conspicuous success of 
recent times. It is phenomenal. For that reason we 
should all like to know a good deal more about it in order 
to gain instruction. 

In conclusion, I quite agree that when the speeds of 
vessels are compared care should be taken that the con- 
ditions are fairly stated ; but it is well to remember that 
there are other conditions than the carrying or not carry- 
ing of extra weight on trial. 


cold-blooded race, 


Yours truly, 
PaLMAM Qvurt Meruit FErat. 








THE CLASSIFICATION OF WARSHIPS. 
To THE Epitor OF ENGINEERING. 

Si1r,—The classification of warships in modern navies 
is still largely influenced by traditions of the old sailing 
days, when armament was practically the only factor that 
had to be considered. The tactical value of vessels could 
then be compared according to their tonnage, an idea that 
survives to the present day. There were the line-of- 
battle ships, frigates, corvettes, and smaller vessels, all 
with unlimited radius of action, so long as their stores 
held out and they were not obliged to seek a port to refit. 

Radius of action has essentially a strategical value, 
and this they possessed pretty equally. So also with 
speed, although this has besides a tactical value. But 
formerly there was less difference between the speeds of 
ships of war than now, as it was a natural and not an 
artificial quantity. So that it was possible to classify 
them according to their tactical value alone, as they pos- 
sessed the same strategical value in common. 

The difficulty now fouad in classing vessels of war, is 
because modern development has made it impossible to 
combine the maximum of strategical and tactical values 
in the same ship, so that, broadly speaking, a line of 
cleavage has been driven through the old classification ; 
one side, having the tactical values of heavy armament 
and protection, forming the Heavy Division; and the 
other, having the more stravegical values of high speed 
and great radius of action, forming the Light Division. 

Ships are now tethered to the bases where coal can be 
obtained, and the importance of these bases cannot be 
overestimated. If the coal wupply is increased so as to 
render the vessel —— for any length of time, 
other elements of weight must be sacrificed to keep the 
displacement within limits. It is impossible, however, 
to possess in a high degree all the chief elements of 
weight, namely, (1) armament, (2) protection, (3) speed, 
and (4) coal endurance, so specialisation under the new 
conditions has always been frankly admitted in the inferior 
classes of vessels, where some elements of weight are 
freely sacrificed to others. But coal supply differs from 
the other elements of weight in being an absolute 
quantity, as great coal supply means great dis- 
placement, and large so-called cruisers equal and indeed 
exceed in tonnage first-class battleships. A great deal 
may be said in favour of reducing the size of 
battleships, whose coal supply is sufficient if it enables 





them to act against the enemy’s fleet and at the same time 
retain touch with their bases, so long as proper bases are 
supplied. But the large cruiser must be able to cruise 
independently, and whatever may be true of the Channel 
and similar places, it cannot be supposed that small 
cruisers on an ocean trade route would bs as useful as 
large ones. 

Cruisers may thus have similar armament, protection, 
and speed with very different displacement, according to 
the amount of coal they can carry. We may thus divide 
them into ocean cruisers and squadron cruisers, the first 
being designed for cruising on ocean trade routes, and the 
second for acting as auxiliaries to fleets that cannot lose 
touch with their bases. The ocean cruiser can always 
perform the work of a squadron cruiser, although it may 
be waste of displacement to do so; but the squadron 
cruiser, with smaller coal endurance, can hardly do the 
work of the ocean cruiser. Indeed, it may be said that 
the large ocean cruiser is mistress in her own sphere, 
because the limits of coal supply that prevent a squadron 
cruiser of equal power from keeping within reach of her, 
also prevent a battleship of superior power from doing so. 
On the other hand, there is another group of vessels, 
which have practically similar armament, protection, and 
speed as battleships, but a very much smaller coal supply. 
These are the coast defence ships, which are thus enabled 
to keep within the displacement of squadron cruisers. 

So while the battleship is still called a compromise, im- 
provements are making fresh demands on her displace- 
ment, and the advantage of numbers in rival fleets, 


in vessels, causes the specialisation of types in order 
to avoid extreme dimensions. At the same time 
that the ocean cruiser is developing a higher type on 
the one hand, the squadron cruiser is developing a com- 
plement on the other, which it is hard to distinguish from 
the battleship herself. 

The battleship remained a compromise until the intro- 
duction of high explosives, whose greatest development 
is not yet reached. ‘Till then she alone could reach the 
vitals of her enemy through the thick armour that pro- 
tected them. But when quick-fire guns were able to pour 
in high explosive shells, it became necessary to afford fur- 
ther protection. But the fear of the torpedo kept dis- 
placement within limits. Recent battleships have had to 
reduce the thickness of their armour to protect a greater 
area, while retaining a good coal supply. They cannot 
reduce their speed and armament, so it is only a ques- 
tion of time when the choice between coal supply and 
protection will have to be made in order to keep displace- 
ment down. The choice of the former means the squadron 
cruiser, of the latter the coast defence ship. 

In other words, the line of cleavage dividing the in- 
ferior groups is extending to the battleship herself. 
On the one hand is the squadron battleship, heavily 
armed and armoured, but with sufficient speed and coal 
supply to enable her to keep in touch with her base. On 
the other, the so-called large cruiser, which is really an 
ocean battleship, being designed to overhaul and destroy 
the best cruisers, and to act against similar vessels to her- 
self, either alone or in concert. With high speed and 
great coal endurance, she should have sufficient armament 
and protection to be able to destroy inferior cruisers with- 
out having to return to pot after each encounter, unless 
very unfortunate. In the Light Division she is thus the 
complement of the squadron battleship in the Heavy 
Division. 

In the inferior groups of the Light Division may be 
classed the ocean cruisers, that can be again divided into 
patrols and commerce destroyers or corsairs, which latter 
include, perhaps, the best of the armed liners. These two 
groups form the complements of the squadron cruisers 
and coast defence ships that may be classed on the other 
side, as the inferior groups of the Heavy Division. 

Roughly speaking, the armament and protection of the 
squadron batteship is the same as that of the coast defence 
ship, and that of the ocean battleship the same as that of 
the squadron cruiser, so their tactical value may be thus 
compared. 

If we divide each group into three classes, this arrange- 
ment gives us about 2000 tons to each class, as shown in 
the Table above, both for the superior and inferior groups. 





by outweighing the importance of individual strength | g 








There must always be a difficulty in classing the older 
and more obsolete vessels, whose refit has not brought 
them up to date, but the best way may be to reduce them 
to a lower group or class than they are entitled to by 
their tonnage, at the rate of so many tons per year of age. 
Thus the Hercules and the Sultan are no longer battle- 
ships in the proper sense of the word, and had better be 
classed as squadron cruisers. 

There now remain the vessels of small displacement, 
that we may call flotilla craft. Under the Light Division 
we may place a very important group of vessels, contain- 
ing what we may call “scouts,” of a displacement of 3000 
tons and under. For, besides acting as auxiliaries to 
fleets, they can also be employed as ocean gunboats on 
foreign stations. Their armament and protection is about 
the same as the corsairs. This group may be placed below 
that of the patrols. Another group below that of the 
corsairs may for the present be allotted to the corvettes 
and sloops that are so useful on foreign stations, as their 
sail power gives them great radius of action. Their tac- 
tical value is so small that in course of time they will 
probably disappear. Should any naval war on a large 
scale occur in the meantime, it is probable that there are 
many vessels of the same size better suited to prey upon 
commerce, that are now employed as merchantmen, and 
there are swift despatch vessels, lightly armed, and yachts, 
that could also be used in the same way. 

On the other hand, under the Heavy Division we have 
the complements of these groups in the heavily-armed 
gunboats that may be called vedettes, placed below the 
roup of coast defence ships; and the ram and torpedo 
craft that fall below the group containing the squadron 
cruisers. Rams are built of about the same displacement 
as scouts; the American Katahdin, although smaller 
than the Polyphemus in the British Navy, is of 2000 
tons displacement, which is about the same size as the 
British scouts Proserpine and Pelorus. 

It is quite possible that the ram may have a great 
future before it in narrow seas. Along with the new 
torpedo craft it may yet command the Channel, and 
perhaps the Mediterranean; as the ocean cruiser may 
the high seas. Nothing has yet been built to fill the 
intermediate space between the rams and the destroyers, 
but this may be left totime. The group is fast assuming 
a position where their offensive value will be as great as 
their defensive value, and they are ceasing to be regarded 
as the weapons of weak powers. Each group of flotilla 
craft may be divided into three classes of 1000 tons each. 

In the Table the complete classification is shown, and 
an endeavour has also been made to give an example of 
every class in each group, chiefly from the British Navy, 
but also from foreign navies where advisable. Groups 
A 4 and B 3 (the torpedo rams and corsairs) are not yet 
properly developed, but every classification should pro- 
vide for future progress. 

T am, Sir, your obedient servant, 
April 8, 1896, Joun H. Burton. 





NAPHTHA Deposits IN THE CRrMEA.—Naphtha is found 
in a good many places in the Crimea; among other 
places may be mentioned Dachirschawy, a village close to 
the town of Kertoch, at Jenikali, at Karamitsche, a6 
Kop-Koptschegen, and at Tschengelek, of which those at 
the two latter — are probably the most important. 
At Kop-Koptschegen the naphtha is met with at a depth 
of 6 ft. to 10 ft. in sandy layers, and it is fairly con- 
sistent. There are a good muny boreholes being worked, 

et the annual output is only limited. Boreholes, which 
tl been carried to a great depth, yield gas, but not 

The i of the Crimean naphtha de- 

its are being worked by a French company, whose 
Peadquarters are at Tschengelek. The boreholes have 
been carried to a depth of some 1300 ft., but it is in- 
tended to prolong them to about twice that depth. The 
naphtha in this district is always mixed with gas, and, a8 
a result, the boreholes always produce a fountain, but 
these fountains are often intermittent, and, as a rule, not 
of great duration, nor is their yield of any great im- 
portance. The naphtha is brown, and is, like most 
Crimean naphtha, sent to Odessa for refining. 


naphtha. 
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INDUSTRIAL NOTES. 

Tue *‘ Independent Labour Party” can scarcely be 
called an industrial body, for its objects, ends, and 
aims are political in the main, though social questions 
are paraded at its meetings. Nevertheless the con- 
ference held at Nottingham deserves a passing review 
in so far as its labour measures or proposals are con- 
cerned. The conference was, of course, socialistic. 
The president said that a century ago the Nottingham 
men tried to put down machinery, by destroying it ; 
now the Independent Party wanted to own the ma- 
chine. He madea bid for the support of the trade 
councils excluded from the Trades Congress, by ad- 
vising that the doors be thrown open to them. One of 
the resolutions proposed the fixing of a day for a 
universal strike; the president acknowledged that 
he was the author of it; but the conference re- 
jected it. A course of reading in the literature of 
the ‘‘Sacred Month” proposal of 1839 would, per- 
haps, benefit the president, for that proposal brought 
political ruin upon a great movement, The proposal 
to start co-operative industries was adopted ; but the 
efforts in this direction hitherto have been dismal 
failures, as shown by the London cab scheme, Want 
of employment is to be cured by ‘‘the complete 
abolition of the competitive system.” Government 
workshops were advocated by resolution, with the 
demand for a fortnight’s holiday in each year. The 
original proposal was for a week ; some demanded a 
month, others six weeks, but a fortnight was accepted 
asa compromise. A —- for an eight-hours day 
was, of course, adopted, and a demand made that child 
labour be abolished. 





There is every indication of continuous healthy im- 

rovement in the engineering industries of Lancashire. 

oth the reports of employers’ representatives and of 
the workmen’s unions all concur in this view. There 
is undoubtedly steadily increasing activity. The 
leading machine tool makers are full of work both on 
home and foreign account. In the boilermaking 
branch there is more work in hand than there has been 
for a considerable time past. Heavy stationary engine 
builders continue to be fully engaged. Locomotive 
builders are all fairly active, and well off for work for 
some time forward. In most of the special and general 
branches there is considerable activity. In about 90 
branches of the Engineers’ Society there are only about 
11 which report trade to be bad, while the rest repre- 
sent trade as being good, moderate, or by some other 
term not indicative of bad. In no case is there any 
mention of seeing the branch secretary before accept- 
ing employment in all the Lancashire districts, and in 
only five elsewhere. This would indicate that there 
are no serious labour troubles pending, nor are there 
any apparently looming in the near distance. The re- 
ports of the Ironfounders are similar. The trade is 
represented as very good, good, or moderate, with no 
dispute in any district of Lancashire. In the iron 
trade business is described as slow, with, if any- 
thing, a slight indication of less firmness in 
prices. Makers are not booking much at present, 
but with the general flow of work, material will be re- 
quired, In the finished iron trade there has been a 
steady flow of business, and makers find no difficulty 
in maintaining their rates. In the steel trade a mode- 
rate business has been done, and makers are tolerably 
firm as to rates. Merchants are not so firm in all cases, 
but such transactions as have taken place at lower 
rates have not been large. Generally there is quietude 
as regards crude and finished material. 





The report of the Ironfounders for the current 
month shows signs of real improvement in trade. For 
years past not a single place has reported trade to be 
very good, Last month only one such was reported, with 
118 members. This month 50 places report trade as 
very good, with 6449 working members. The aspect 
of the entire table upon the state of trade is changed. 
In 117 places, employing 15,065 members, trade was 
from very good to dull, in no instance declining. Last 
month there were 115 places in the same category, 
employing 14,856 members. But in only one place was 
trade very good, and in one it was declining. In 23 
it was good, but this month it is good in 34 places. 
Therefore the conditions are wholly changed for the 
better. On the negativeside, in four places, employ- 
ing 411 members, trade was from very slack to very 
bad, but in the latter place there were only 18 mem- 
bers. Last month six such places are recorded, with 
479 members. The number of unemployed was 465 
on donation out of 15,476 members, the decrease of 
idle members being 91. There were also 403 on the 
sick-list and 756 on superannuation, 106 with cards, 
and two only on dispute benefit. The total number on 
the funds was 1732, last month 1822. With a decrease 
on the funds there was an increase of the cash balance 
of 2137/. 3s., the total balance being 32,0211. 7s. 10d.; 
at the same date last year it was 17,406/. 5s. 1ld. The 
Hull members have secured an advance of 2s. per 
week, 1s. to date from April 1, and another ls. from 


north-east coast, at Liverpool, Birkenhead, &c. There 
is a project on foot to dispense with the district com- 
mittees, as some of the branches do not think that they 
have proved beneficial. The question is being balloted 
upon in the branches. The society has voted for a 
travelling agent by a majority of 2154, but only a 
trifle over one-half of the members voted on the ques- 
tion. 





The monthly report of the Amalgamated Carpenters 
and Joiners for April shows a total membership of 
45,122, of whom only 877 were on unemployed benefit, 
962 on sick benefit, and 608 on superannuation allow- 
ance. The reports on the state of trade do not indi- 
cate any slackening movement, but the remarks in some 
cases are curious. In one case, where there is a total 
of 186 members, with only one out of work, the report 
is—‘‘ over-stocked,” with about a half of one per cent. 
out of work. A good deal of the report is taken up 
with information on the trade movements of the past 
month. At Blackpool notices were given for an ad- 
vance; the secretary who had given such official 
notice was dismissed by the employers ; at once all the 
joiners struck work ; then the employers resorted to 
a lockout, and tried to get non-union labour. In this 
they failed. The affair has now been settled by the 
concession of a half- penny per hour, a reduction 
of working hours to the extent of 54 per week 
during the winter months, increased overtime rates, 
and a code of working rules. At Accrington 
wages have been advanced one half- penny per 
hour, and the hours reduced to 53 per week. An 
advance of one half-penny per hour has been granted 
at Edinburgh, Leith, Glasgow, Motherwell, Paisley, 
Ashton, Stalybridge, Hyde, and Denton, and of a 
penny in Lanark, with other concessions as regards 
modes of working, &c. At Aberdeen wages have again 
been advanced, reaching to 8d. per hour, on a level 
with the best Scotch towns. At Belfast, on the Clyde, 
and along the north-east coast, the ship joiners are 
being benefited by the advance recently conceded to 
other trades, but the matter is not yet wholly settled. 
In Devonshire an attempt is being made to raise the 
wages at Tavistock and Bideford, at both of which 
places the rates are ‘very low, from 5d. to 54d. per 
hour. In this report there is a statement of costs in 
respect of cases under the Employers’ Liability Act ; 
the total for last year was 139/. 4s. 6d. The balance 
in hand of the fund is 4479/7. 3s. 5d. It was expected 
that the costs of litigation would be great, but that 
expectation has not been realised. Many cases are 
now settled out of court, though the first steps in 
litigation have usually to be taken. Then there is a 
compromise, with or without payment of costs. But, 
as a rule, the compensation given is regarded as better 
than the risk of a lawsuit, with possibly an appeal. 





The report of the Cotton Spinners’ Association does 
not indicate any great improvement in the cotton 
trades. It is admitted on all hands that the cotton 
industries of Lancashire are passing through a crisis ; 
what the ultimate result will be it is not easy to fore- 
see, One thing is cd plain, namely, that the 
coarser kinds will go from us, and that we shall have 
to depend upon the finer classes of goods. There 
is not at present a high percentage of cotton spinners 
out of work, but they have averaged nearly 250 per 
week out of 6107 financial members, exclusive of 
piecers, &c. There seems to be a falling off both in 
members and in piecers; only 8900 of the latter are 
in the Piecers’ Union out of 12,500. During the past 
month there have been 24 pe a8 but not one re- 
sulted in a strike, all being settled by the officers of the 
union. The question of counts is now being agitated, 
but it will have to await developments before anything 
can be said as to the issues. The question of steam- 
ing in the weaving sheds is for the present removed 
out of the way by the appointment of a Committee to 
inquire into the working of the Cotton Cloths Act. 





The engineering industries of the country seem to 
be progressively improving in nearly all districts—if, 
indeed, it can be said that there is any exception. 
The number of members in the Amalgamated Engi- 
neers’ Society has increased by 1156, the total now 
being 81,364, as compared with 80,208 last month. 
The total number of unemployed has decreased by 220. 
The total number on donation benefit is reduced to 
2323, on sick benefit 1978, and on superannuation 
allowance 2716 ; total, 7017, requiring 2806/. 2s., or 
93d. per member, per week. This is the best record 
for years. In addition to the above, there were 30 
members on benefit not full members, so that the addi- 
tion was but slight. During the past month ad- 
vances have been secured at Mossley, Workington, 
Paisley, Barrhead, Kirkcaldy, Liverpool, Rochdale, 
and all along the north-east coast, including Hull, 
and a firm at Lancaster has reduced the working 
hours to 53 per week. In many other districts 
movements are on foot to secure further advan- 
tages. Only in five places are the men in search 





June 1. Similar advances are being sought on the 





of work requested to call upon the local secre- 


tary of the branch. The preparations for the delegate 
meeting at Liverpool on Whit-Monday are being pushed 
forward; a hall has been engaged, and the district 
committee are evincing a desire to make the visit suc- 
cessful and pleasant, The report fromthe Australasian 
Council is not so favourable. Many members are still on 
donation, there being a slight increase. Nor is there any 
hint given of better prospects in the near future. The 
contingent fund is nearly exhausted, and an accident 
levy has been ordered. The report of the American 
and Canadian Council is not very favourable either, 
for there is a slight increase of out-of-work members, 
and the benevolent ftind has to be replenished in con- 
sequence of the many calls thereupon. 





In the Wolverhampton district the holidays at Easter 
extended over a considerable part of last week at most 
of the works. Business was, therefore, rather quiet in 
most cases. Some good orders have been placed for 
various qualities of rolled iron, mostly held over for a 
couple of weeks, and negotiations were on foot for the 
renewal of expiring contracts, in some instances on 
easier terms. As regards manufactured iron, there 
is a steady demand on home account, and well-filled 
lines are to hand from agents abroad for South Ameri- 
can, Indian, and Australian markets, all of which point 
to a tolerably active quarter. There has been some 
check as regards South Africa, owing to the unsettled 
state of affairs, and consequently in some branches 
there is a little more quietude. The steel trade is so 
pressed with orders that it is difficult to negotiate 
new ones until at least some of the old contracts are 
completed or near completion. The constructive 
trades generally are well employed. In the two 
branches of the Engineers, with nearly 400 members, 
only two fitters and one millwright are down as un- 
employed, and only one ironfounder is said to be out of 
work, 





In the Birmingham district the holidays interfered 
with general business, very little being done of any 
importance, Locally things look very fair, but outside 
agents have been rather quiet. Itis reported that the 
iron trades in the Midlands generally are not so brisk 
as in the north of England and in Scotland, but local 
manufacturers are well supplied with work, and there 
are but few unemployed. In the engineering branches 
trade is good. Out of nearly 1150 members of the Amal- 
gamated Engineers’ Society, only 18 are reported to be 
unemployed, of whom eightareturners, Out of nearly 
200 ironfounders, only three are unemployed. Most 
of the local special industries are busy, some being 
more active than others. In no branch is there any 
slackness to complain of, nor are there any serious 
labour disputes. The outlook for some time to come 
is good, in some instances very good, and a very little 
spurt would transform the whole into very good, In 
the outlying districts there is also greater activity 
than there has been for years, and in some instances 
labour is having some concessions in wages. 


The Labour Conciliation Bill of the Government bids 
fair to share the fate of the Bill of the last Govern- 
ment. And well may it be so, for it is a reproduction 
of that Bill with all its faults, But here a strange 

iece of inconsistency comes in. The Parliamentary 

Jommittee of the Trades Congress did not oppose the 
former Bill ; that was left to Mr. George Howell, the 
then member for Bethnal Green, who pointed out the 
danger of engrafting the Arbitration Act, 1889, upon 
the Conciliation Bill. The same thing has been re- 
peated, and now the Parliamentary Committee have 
resolved to pg it. The action is not very dignified, 
for it looks like party political action. The only way 
out of the difficulty seems to be to drop the clauses 
that deal with arbitration, and stand only by those 
which provide for conciliation. This would be a step, 
though a small one, in the direction of peace. The Bill 
of the London Chamber of Commerce is better, for 
with all its faults it is complete in itself, and does not 
attempt to incorporate any existing Act. The working 
of the London Labour Conciliation and Arbitration 
Board last year, the report of which is just out, shows 
29 meetings of one kind and another. It had nine 
cases before it, but only one went to arbitration. Some 
of the others were perhaps helped by the Board. One 
was closed by conciliation by the Board, and one was 
voluntarily settled by agreement, 








The members of the Employers’ Engineering Asso- 
ciation at Hull decided on Thursday last to concede 
an advance of 2s. per week to the men employed in the 
shipbuilding trades, which advance will affect bene- 
ficially over 2000 men. The concession was made 
without a strike, or any stoppage whatever, and with 
considerable cordiality. Such an action is the best 
evidence of the healthy condition of trade that could 
be given. 





The condition of the tinplate trade in South Wales 
continues to give anxiety, which anxiety will not be 
allayed by the proceedings of the annual meeting of 








the general council of the South Wales and Monmouth- 
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shire Tinplate Workers’ Union. The president in his 
address admitted the depression; indeed, with the 
figures before him he could not do otherwise. 
There are 253 mills idle ; 81 working at a 10 per cent. 
reduction ; 40 at 124 per cent. reduction ; 91 at 15 per 
cent, reduction; and 16 at 25 to 30 per cent. reduc- 
tion. He attributed the bad trade to the employers 
and merchants, ‘‘ who were entirely to blame for the 
loss of the Welsh tinplate trade.” The conference, 
however, wisely concluded to seek a conference with 
the employers to see what could be done in the matter. 

The Parliamentary Committee have been in session, 
and have decided to oppose by all the means in their 
power the Conciliation Bills before Parliament, and 
the Shipping Federation Bill. The Secretary of State 
for War refused to receive a deputation on certain ques- 
tions, but will consider any matter laid before him on 
the matters complained of. The committee had before 
them the recent cases of picketing, and the decision of 
the courts thereupon, and some action is proposed to 
be taken in the House of Commons with respect 
thereto. The reports with respect to the forthcoming 
International Congress indicate that the gathering 
will be a very large one, and it is probable that St. 
Martin’s Town Hall will be toosmall for the assembled 
delegates. Notifications of an intention of being re- 
presented by — have been received from all 
parts of the world from all the various groups of 
labour associations. The gathering will be a test in 
itself of the feasibility of organised action on definite 
lines. It is doubtful if any agreement will be arrived 
at, except, perhaps, on the eight-hours question. The 
fight will be over the political action which may be 
proposed, There will arise the difficulty. 





Mr. George Shipton’s official connection with the 
London Trades Council has terminated after 25 years’ 
service as secretary. The end was peaceful, after 
many a battle. He was thanked unanimously, and a 
committee was appointed to present him with a testi- 
monial. Mr. James Macdonald, of the Tailors’ Society, 
has been elected in his stead. The council decided 
to give up the idea of a May-Day demonstration this 
year, in view of the Socialist demonstration on May 1, 
and of the International Congress to assemble in Lon- 
don shortly. The trades were not very enthusiastic 
over a continuance of these Sunday demonstrations, 


The Miners’ Conciliation Board of Northumberland 
has decided that the wages of the men are to be re- 
duced 24 per cent. by the decision of the umpire. 
There is much complaint about the price of coal at the 
pits, but it is rather surprising that it is not cheaper 
elsewhere. The Lancashire Federation will submit 
two alternative proposals to the conciliation board 
on the wages question. The general feeling, however, 
is in favour of a minimum wage over a given period 
by most of the federation men. 





STRESSES DUE TO THE PITCHING OF 
SHIPS.* 


A New Theory of the Pitching Motion of Ships on Waves 
and of the Stresses Produced by this Motion.t+ 
By Lieutenant A. Keorr, I.R.N., Professor at the 
Naval Academy at St. Petersburg. 

THIRTY-FIVE years ago the late Mr. W. Froude gave 
his theory of the rolling of ships which is now classical. 
This theory was the point of departure of the series of 
investigations on the same subject connected with such 
famous names as those of J. Scott-Russell, Professor 
Rankine, M. Bertin, B. de Saint-Venant, Mr. Froude, 
Jun., and others. 

These investigations are so well known that they need 
not be repeated here; it is sufficient to say that their 
result is that the rolling of a ship on given waves can be 
calculated to a sufficient approximation for practical pur- 

oses, especially if by previous experiments with the ship 

erself, or with her model, the coefficients of extinction 
have been determined. ‘ 

The state of the question of the pitching motion of a 
ship is quite another one. There exists no theory of this 
motion; no experiments have been made since those of 
M. Bertin with his “‘ oscillographe double ;” there is no 
method of treating the question mathematically, that of the 
late Mr. W. Froude being inapplicable, because his funda- 
mental hypotheses were that the transverse dimensions 
of a ship are small in comparison with those of the profiles 
of waves, and that the centre of gravity of the ship moves 
in a given manner on the same circular orbit as the 
particles of water. These hypotheses are not satisfied in 
the case of pitching. The length of the ship may even 
be greater A that of the wave, and the motion of her 
centre of os may be quite a different one. a 

Notwithstanding this, the question of the pitching 
of ships presents, for a shipbuilder at least, the same 
amount of interest as the rolling for a seaman, because 
the stresses to which the different parts of the hull of a 


* Paper read before the Institution of Naval Architects. 
+ An abstract of the mathematical part of this paper 
was communicated by the author to M. Guyou, who did 
him the honour of presenting it to the Paris Academy o 


ship are subjected can be calculated to a sufficient degree 
of approximation only when the pitching is known. 
In this paper I present an entirely new theory of pitch- 
ing independent of the late Mr. W. Froude’s hypotheses. 
The paper is divided into three parts: The first contains 
the exposition of the results of the theory, and a general 
sketch of it, and of its practical applications, set forth in 
the simplest possible manner; the second, entitled 
‘** Appendix,” is devoted to the full mathematical de- 
velopment of the theory, and to the proofs of the rules 
stated and used in the first part ; and the third contains 
all the numerical examples and calculations to illustrate 
the theory and its applications. The method used in the 
appendix for the mathematical treatment of the pitching 
is that of successive approximations and development in 
series, in the same manner as used in physical astronomy 
for calculating the perturbed motion of planets. 
1, The mathematical theory of the pitching of ships now 
proposed is fully explained and developed in the appen- 
dix to this new paper. It appears therefrom that the 
pitching of a ship and her vertical oscillations can be cal- 
culated by it with sufficient accuracy in a very simple 
manner. 
Figs. 1, 2, and 3 give an example of the results of such 
a calculation. 
The first of these plates represents the motion of a ship 
having a displacement of nearly 5000 tons, length 350 ft., 
breadth 48 fo. 6 in. and draught of water 19 ft., on waves 
410 ft. long, 16 ft. 6 in. high, with a period of 9 seconds, 
the ship being supposed not to have any forward motion, 
her bow being turned in the direction of the motion of the 
waves, 
Fig. 1 representa eight successive positions of the ship 
during the 9 seconds which it takes for a single wave to 
run along the ship’s sides. 
All the positions are drawn according to the calculated 
results, the formula being given on the plate itself. If 
the ship has a forward motion and a proper velocity of 
her own, then her pitching takes another form. 
To show this more clearly, Figs. 2 and 3 have been con- 
structed. Fig. 2 represents the same ship on the same 
waves, but steaming 12.5 knots in the direction of the 
motion of the waves. The velocity of the waves being 
nearly 32 knots, they run along the ship’s sides with a rela- 
tive velocity of nearly 20 knots from stern to bow. The ap- 
pane period of the waves in this caseis no longer 9 seconds 
ut 16 seconds, and such is the period of the pitching, 
whose es is in the same time reduced, and the be- 
haviour of the ship (as to pitching) becomes better than 
in the previous case. 
Fig. 3 represents the same ship on the same waves, but 
steaming with the same velocity, 12.5 knots, against the 
waves. We see immediately that the behaviour of the 
ship is very much worse. The pitching, instead of being 
4 deg. as in the second case, is increased up to 8 deg.; 
but it is not merely the absolute value of the pitching that 
is so important as the value of the phase of the ship’s 
position with relation to that of the wave. 
In the first two cases, and especially in the second one, 
we see that when the crest of the wave has reached the 
bow of the ship she has taken her highest position with 
the bow upward ; when the bottom of the wave is by the 
bow the position of the ship is at its lowest. Ina word, 
there is a complete coincidence in the motion of the ship 
and the motion of the wave, the ship rises slightly on the 
waves, she is ‘‘seaworthy,” mathematically there is no 
difference in the phase of the wave and ship. 

But in the third case we see that there is a retardation 
in the ship against the wave, therefore the ship plunges 
in the wave, she is not seaworthy; and, taking into 
account the amplitude of the pitching and the emersion 
of the screws, we see that it is practically impossible for 
this ship to steam at the supposed velocity against such 
waves: 

The velocity of the ship must be reduced till the ampli- 
tude of the pitching and the emersion of the screws is no 
longer excessive. This velocity will be found by trial on 
repeating the calculation of the apparent period of the 
wave and the corresponding motion of the ship. 

2. There is another — which arises, and which 
can also be solved by calculation. This is, what are the 
dimensions of the ship which could steam with a given 
velocity against given waves with the condition that the 
amplitude of pitching remains a tolerable one ? 

The solution of this question can be obtained in the fol- 
lowing manner: We draw aship, having the forms we 
need to satisfy other conditions of her design, but her 
size is left undetermined, we then take different waves 
whose length is variable, and we determine (by calculat- 
ing the pitching produced by each of them) what must be 
the ratio of the length of the wave to that of the ship 
which will produce a tolerable pitching. Then, the 
length of the wave being known, and the said ratio 
determined, we obtain the required length of the ship. 

8. In the same manner an answer can be found to all 
questions, the solution of which depends on the true value 
of the pitching. One of the most important is that of 
the stress that different parts of the ship have to with- 
stand. The first attempt to solve this question was made 
by Euler, who in the year 1758 gained the prize of the 
French Academy by his paper, ‘‘Examen des Efforts 
a 4 supporter toutes les Pitces d’un Vaisseau dans le 

ulis et le Tangage.” But it was only after 100 years 
that the ideas of Euler were tater Hoos | in shipbuilding 
practice through Sir E. Reed’s celebrated paper. 

Sir E. Reed’s method of calculation is very well known, 
and has been so often discussed in the Iustitution of 
Naval Architects that I need not say much about it. I 
shall only call- attention to the fact that in it the ship is 
supposed to he in a state of equilibrium on the crest or 


f | the bottom of the wave, her immersed volume being equal 


to her natural displacement. The following questions 
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immediately arise in this connection ; 


(1) Is the approximation so obtained sufficient ; in other 
words, is it possible to neglect the inertia of the ship’s 
pitching motion ? 

(2) When the ship pitches and makes vertical oscillations 
her displacement is a variable one ; the ship in rising on 
a wave (when the crest comes to the middle) obtains a 
vertical velocity—a translational one, the vis viva of which 
must be compensated by the work of the vertical forces 
acting on the ship. But these forces, so long as the 
buoyancy of the ship remains constant, are balanced, thus 
the ship must rise from the water to such a height that 
the work done by the unbalanced weight compensates the 
said vis viva. Thus the buoyancy, when the ship is on the 
crest of the wave, will be less than the ship’s weight, and 
the bending moments greater than those calculated on 
Sir E. Reed’s assumptions. 

(3) As there is pitching there are external moments of 
forces which produce it.. These moments must be added 
to those which are calculated on the hypothesis of equili- 
brium, taking, of course, the ship’s inertia into account. 

The pitching of the ship and her vertical oscillations 
being determined, ths required bending moments can 
immediately be calculated. To obtain them it is only 
necessary to calculate the bending moment on still water, 
and to add those which arise from the inertia of the ship 
and from the action of the wave. This calculation could 
be made from the plates showing the positions of the ship, 
but as these positions are only a representation of analy- 
tical formule, we can use the formule themselves, and so 
obtain an analytical expression of the bending moment as 
# function of the time, and then find its maximum positive 
and negative values. It is shown in the numerical 
example how to make such calculations; to make their 
result clearer we have drawn Fig. 4, which corresponds to 
Fig.1, In this last are shown eight successive positions 
of the ship on the wave; on Fig. 4 are indicated, by the 
ordinates drawn, the corresponding bending moments 
at the middle section of the ship. The curve itself 
shows the variation of the moment as a function of 
the time, or, what is the same, of the distance of the 
bottom of the wave from the middle. 

These plates and the calculation mentioned above show 
that if on still water the positive bending moment (both 
bow and stern have a tendency to be lowered) is 4; PL 
—that is, ; of the product of the weight of the ship by 
her length—the bending moment does not attain its maxi- 
mum positive value when the ship is on the crest of 
the wave, nor its maximum negative value when the ship 
is on the bottom. By the action of the forces of inertia 
and of the wave, these values correspond to those posi- 
tions of the ship when her bow reaches the highest or the 
lowest position, whilst the angle of pitching reaches its 
maximum value, 

In our example the greatest positive moment is ,', P L. 

In this example the length of the wave is about 1} of 

that of the ship, and it would be too long a matter to 
examine to what a ratio of these two lengths, and to what 
a direction of the ship’s head relatively to the crest of 
waves, corresponds the greatest bending moment; we 
shall do it in a special paper. 
_ 4. We have only considered the case of the pure pitch- 
ing of a ship steaming at right angles to the crest of the 
waves. This is, of course, but an ideal case, as pitching 
is almost always accompanied by rolling. This general 
case can also be treated mathematically, and we shall do 
this in another paper, the method being analogous to that 
which we now proceed to sketch. 

5. The pitching on waves is always accompanied by the 
translational oscillatory motion of the whole ship, or, 
what is the same, of her centre of gravity. As the hori- 
zontal oscillations do not present the same practical 
interest as the vertical ones, we shall only consider the 
latter. The principal cause of the pitching and of the 
said vertical oscillations is the variation of the magnitude 
and of the form of the immersed volume of the ship when 
a wave runs along her sides. If we could compute at 
every instant the value of the immersed volume (the effec- 
tive buoyancy of the ship) and ascertain the instantaneous 
positions of the centre of buoyancy we should be able to 
obtain immediately the equations of the pitching motion 
of the ship, and the whole problem would be reduced to a 
simple mathematical process. 

To give a general sketch of the theory, and of the 
method, by means of which I propose to treat this ques- 
tion, leb us consider the ideal simple case presented by 
the simplest of all travelling waves, viz., the sinusoidal 
one, represented by the equation 


e= roan (E- £) ma 
“: 

r is half of the height of a wave, A its length, 7 its period. 
On giving successive values to the time ¢, we see that 
the wave runs in the direction of the positive x axis with 


a uniform velocity —. 


T 

Let a ship (Fig. 5) whose centre of gravity is G be at 
rest, her bow turned in the direction of the running of 
the waves. If only vertical oscillations and pitching are 
considered, the position of the ship is fully determined by 
the ordinate ¢ of her centre of gravity reckoned from the 
zero plane 00, and by the angle @ of her inclination about 
the transverse axis passing through the centre of gravity. 

If F F, is the natural load water line of the ship, and 
the point E is the centre of gravity of its area, we see 
at once that at the moment ¢ the immersed volume of the 
ship differs from her displacement Vo, corresponding to 
the natural L.W.L., by the shaded volume v contained 
between the load water line and the instantaneous posi- 
tion of the wave, The angle of inclination @ being not 
greater than 6 deg. to 10 deg., its cosine is practically 
equal to 1, and its sine and tangent to the absolute mea- 
sure of the angle itself. Evidently the distance N H of 





the point N of the L.W.L., whose abscissa, G N = 2, 
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from the zero plane is N H = ¢ + 0; the corresponding 
ordinate of the surface of water being K, we see 
that the volume wv can be expressed by the following 


integral : 
+ Ip 
v=| (HN -HK)y.dxv= 
=D 
(2) 


where y is the ordinate of the L.W.L., corresponding to 
the abscissa value x, and L; = GF, and L, F). 


Then we have 
, + Ly 
yduxt+é xydx— 
1 -L, 


7 Ls 
v=¢ 
-L 


1= 


+L, 

| (¢ + 4% — 2) 
=, 

Oraes: : ‘ 


: + Lg Qrea 
a) = 7 og ry ees 
+ Ly 2r2 
Co ysin ~~) dex. F (7) 
= 1 


a’, and b’y are two constants for a given ship and a given 
length of wave, they are immediately calculable by one of 
the approximative formule, as Simpson’s or any other, the 
y being taken from the drawings of the ship. Quite in 
the same manner taking the moment of v about the 
transverse axis, we obtain 
+ L? + Le 

u~[ ee 4 0emayydent | xcyda2+ 


ae 





WPGC a os oe 


{’ Ly 
= 


hy 
+ Ly + Le 
auda— zcydex 


—Il, — ss} 


| 





If buoyancy on waves could be calculated in the same 
manner as on still water (had the pressure in the wave 
been a hydrostatical one), we would then obtain the force 
acting on the ship and its moment, by multiplying v and 
M by the weight gq of a cubic foot of water, and adding to 
M the moment P.a. @ of the ship’s buoyancy, where a is 
the distance between the centre of gravity G and the 
centre of buoyancy C. 

Then, to obtain the required equations, it remains only 
to compute the resistance of water to the ship’s oscilla- 
tions. It is convenient for sake of simplicity to assume 
the resistance proportional to the first power of the 
velocity, by properly choosing the coefficient. Indeed, 
whatever the law of resistance may be on representing 
it by a curve, we need only the part of this curve between 
O and the maximum velocity u, which seldom reaches 
3 ft. per second, the chord OB, Fig. 6, can be approxi- 
mately substituted for this part of tho curve, the tangent 
of the angle of inclination of this chord is the required 
coefficient of resistance. 





DIMENSIONS OF THE SHIP ELEMENTS OF THE WAVE 
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i But, as 
+ L, 
“ dx = 8, = the area ofthe L.W.L., (4) 
a | 
+ L, 
xyd x =1.S) = moment of the (5) 
-L, area So about the point G, 
it remains only to calculate the third of these integrals, 


Viz, 

+ Le 

2Y ad x, 

Ly 
which expresses the variable part of the volume v depend- 
ing from the position of the wave relatively to the ship. 
Putting for z, its value (1) we obtain, 

) da 


| +1, | + Te 
r 
dat 


z.yda 
-L, -L, 
+L. 
=roos#r*, | ‘ 
T 
2rt 


rsin = 7 


2 -t 
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2rt 
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x da 


y sin 


= za’) cos -+ b'o sin 


2at 
= (6) 


where 








here 


t L, , 
= xydi 
-L, 


is the moment of inertia of the area of the L.W.L. about 
_ transverse axis; the part of the moment M proceeding 


rom the wave, VIZ. : 
| : 
=~], 


by the same transformation as above, takes the form : 
+ Le 


acyda, 


| z,cyd a =ra',cos aut sey, sin ea (9) 
—L, T 
wh re ¥: : 
+ Le = 
«=| yxcos 2 ™ de; “=| "ya 
—-L, r = 
sin 27" ay ‘ : a (10) 


ny 


a’, and b’; being also two constants for a given ship, and 
a given length of wave X, 

In most of the modern ships the centre of gravity G 
is so near to the middle of the length that, practically, 
L, = Le, and alsol = 0, in which cases expressions for 
the volume v and the moment M become simpler. 





We show by a numerical example that even large errors 
in the value of the resistance have but little influence on 
the final result, so that a rough approximation for the 
resistance is quite sufficient. Designating by 2.N and 
2N, the coefficients of resistance to the vertical oscilla- 
tions and to the pitching, we obtain for our case of a 
sinusoidal wave the following two equations of motion : 


P @y Qrt . 


Qrt (11) 


rb’) sin = 
qrog - 


dé 


dt 
qr bv’, sin 


2rt 


Ke + 2N, + P(R-a) 0= gra’, coe——— 7 
dt? 


2mt 7 (12) 
z 


where K is the moment of inertia of the ship about the 
transverse axis, R =y. is the elevation of the longitu- 
0 


dinal metacentré above the centre of buoyancy, a’o b’o, 
a’,b'; having the values given by the formule (7) and (10). 
These two equations being linear ones and with constant 
coefficients, their integration and discussion do not pre- 
sent any difficulties. : ‘ 

6. But the pressure in the wave is not a hydrostatical 
one, so that the buoyancy on the wave is not equal to the 
product of the immersed volume by the weight q of a 
cubic foot of water; further, the wave is nob generally a 
sinusoidal one, but a trochoidal one, as shown by Rankine, 
A special mathematical investigation is therefore neces- 


sary. Ibis fully made in the Appendix to this paper, the 
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above pages being only intended to give a general sketch 
of this theory, to show its difference from any other 
hitherto proposed, and in view of too short a time given 
in the Institution for reading a paper of such a mathe- 
matical and naturally somewhat complex character. 

This detailed theory shows that the corrections to be 
made in the equations (11) and (12) are of very little 
importance, so that these equations are quite sufficient 
for most practical purposes, 

The manner of performing the calculations is fully 
illustrated by the numerical examples. 

_7. We have only considered the ideal case of pure 
pitching, the ship steaming at right angle to the crests of 
the waves. If this angle is an oblique one, then pitchin 
is accompanied by rolling, the problem becomes of a stil 
more complex character, but the method of solution given 
in the Appendix* is also applicable to it, as we shall show 
in another paper. 





LAUNCHES AND TRIAL TRIPS. 
Messrs. Ropner AND Son, of Stockton - on - Tees, 
recently launched a steel screw steamer named the 
Dorothy, of the following dimensions, viz.: Length 
between perpendiculars, 290 ft.; breadth extreme, 43 fb. ; 
moulded depth, 19 ft. 9 in.; which they have built for 








Zz [The demands upon our space will not permit us to 
publish this very lengthy Appendix.—Eb. BE) 


Messrs. J. S. Allison and Co., West Hartlepool. The 
engines will work up to about 900 effective horse-power, 
and are by Messrs. Thomas Richardson and Sons, 
Limited, and have cylinders 21} in., 35 in., and 594 in. 
in diameter by 39 in. stroke, Steam will be supplied by 
two large steel boilers working at 1601b. pressure. 





Messrs. Wigham Richardson and Co., Newcastle, 
launched on March 28 a steel screw steamer which they 
are constructing for the well-known Rickmers Company, 
of Bremen, built of steel on the web-frame principle, 427 fo. 
in length, 504 ft. beam, and 30 ft. in depth, and carry- 
ing about 7200 tons deadweight of cargo on a moderate 
draught of water. Being intended for the Eastern trade, 
she is fitted with every accommodation for a limited 
number of passengers in the citadel amidships. The pro- 
pelling machinery is of the quadruple-expansion type, 
working at 215 1b. pressure, and self-balanced according 
to the Yarrow, Schlick, and Tweedy system, and is also 
being constructed by Messrs. Wigham Richardson and 
Co. Quadruple engines balanced according to this sys- 
tem are now Cocceamns well known and extensively used, 
not only because of the saving in fuel, but also on account 
of the entire absence of vibration at whatever speed the 
engines may be running. It is stated that the consump- 
tion of fuel is from 10 to 15 per cent. less with this type 
of engine than with ordinary triple engines working at 
160 lb. pressure. 





Messrs. Ropner and Son, of Stockton-on-Tees, launched 
on the 30th ult. a steel-screw steamer named Laurelwood, 
of the following dimensions, viz.: Length between per- 
pendiculars, 290 ft.; breadth extreme, 43 ft.; moulded 
depth, 19 ft. 9 in., which they have built for Mr. 


Christian Klaveness, of Christiania, The deadweight 
carrying capacity is 3500 tons on 184 ft. Theengines will 
work up to about 900 horse-power, and are by Messrs. 
Blair and Co., Limited, having cylinders 21% in., 354 in., 
and 584in. in diameter by 39in. stroke. Steam is 
supplied by two large steel boilers working at 160 lb. 
pressure. 


The steel screw steamer Daniel Erno was launched 
from Camperdown Shipbuilding Yard by Messrs. Gour- 
lay Brothers and Co., Dundee, for M. Leopold Swarth, 
Buda-Pesth. The dimensions of the vessel are as follows : 
Length, 210 ft. ; breadth, 283 ft. ; and depth, 13 ft. The 
steamer, which is fitted with electricity throughout, is 
capable of accommodating 40 first-class passengers. The 
gross tonnage of the Daniel Erno is 650. 





A new petroleum steamer was recently launched at the 
yard of the Bergsund Engineering Company, Sweden ; 
it was built for a Persian merchant, M. Oachinow, for the 
transport of petroleum on the Caspian Sea. It is de- 
signed to carry 450 tons of petroleum, has two engines, 
each of 100 nominal horse-power, two propellers, three 
steam winches, and one steam crane. The steamer is 
150 ft. long. 





Messrs. Short Brothers, Sunderland, launched a steel 
screw steamer named Truma, built to the order of Mr. 
C. Boe, of Arendal, of the following dimensions : Length, 
255 ft.; breadth, 36 ft. 9in.; and depth moulded, 20 ft. 
4in., with a deadweight carrying capacity of about 2550 
tons. The vessel is fitted with triple-expansion engines 
and boilers by Messrs, Allan and ., Limited, Sunder- 
land, the cylinders being 19 in,, 31 in., and 5lin. in 
diameter, with a stroke of 36in., the working pressure 
being 180 1b. This vessel has been built in the remark- 
ably short period of 49 working days, including Shrove 
Tuesday and March 17, on both of which days the yard 
was idle, also counting Saturday a full day, and not 
allowing for lost time through bad weather, the first keel- 
plate being laid on February 1. From commencing to 
plate the inner cellular bottom to the completion of test- 
ing by Det Norske Veritas and Lloyd’s surveyors there 
were only 15 days. 





The trial trip of the Glenlochy, a steel screw steamer 
of 4650 tons, built by the London and Glasgow Engineer- 
ing and Iron Ship Building Company, Limited, for 
Messrs. M‘Gregor, Gow, and Co., London, for their 
China and Japan trade, took place on the Clyde on the 
8th inst. The vessel is 400 ft. long, 49 ft. broad, and 
29 ft. deep, and carries 7050 tons at load draught. The 
engines are of the triple-expansion type, with cylinders 
of 29in., 47 in., and 77 in. diameter, and a stroke of 54in.; 
there are three boilers fitted with Howden’s forced 
draught. When running the lights the speed attained was. 





13.6 knots, everything working in a satisfactory manner, 
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Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

os of Specifications may be obtained at the Patent O 

Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 

ve notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 

7315. W.J.S. Barber-Starkey, Bridgnorth, Salop. 
ectrical Storage Batteries. [11 Figs.) April 10, 1806. 
—A is a washer which is slit at any suitablenumber of places along 
the lines B and has the separated portions C turned upwards. In 
use these washers may be placed upon a lead core D, where their 
projections C serve to keep them apart and form spaces for the 
reception of the oxide paste. It is preferred, however, to arrange 
them upon the core in the manner shown in Fig. 2. The washers 
A are arranged in pairs, back to back, and between each pair is 
placed a plain washer E, similar plain washers finishing off the 
plate at the top and the bottom. Suitable flanges or the like F, F! 
may be formed upon or combined with the core D to hold the 
washers in place. The spaces between the washers are filled with 
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the lead oxide paste which is securely held by or keyed with the 
ye C. The finished plate is cylindrical in form, as shown 

y Fig. 3. oh 4 shows a lead washer A having radial corruga- 
tions. Several of these washers are placed upon a suitable core D 
as illustrated in Fig. 5, and the spaces between them are filled 
with the paste as previously described. The washers are so 
arranged upon the core that the highest parts of the corrugations 
upon one come into contact with the lowest parts of the corruga- 
tions in the next, and thus form the necessary recesses for the re- 
ception of the paste, or if desired plain washers may be interposed 
between the corrugated ones. In order to prevent angular move- 
ment of the washers upon the rod, it is preferred to form the 
latter with a non-circular section and to provide the washers with 
similarly shaped holes. (Accepted February 26, 1896.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6523. The Brayton Petroleum Motor Company, 
Limited, London, and H. Townsend, Walthamstow, 
Essex. Governing Ap atus for Engines. (9 Figs.) 
March 29, 1895.—A is a hollow shaft driven from a convenient 
rotative part of the engine, and arranged vertically, horizontally, 
or otherwise. It is made in three parts, united by couplings at 
A*. Balls B are connected by arms B! with pivots on the shaft 
A in the usual manner, so as to move freely in accordance with 
the variations of the centrifugal action due to the changes in the 
speed of the engine; these arms are also connected with the 
sliding sleeve C. A spring B3 is arranged to resist the centrifugal 
action of the revolving balls B ; it bears at one end against a nut 
on a rod G, and at the other end against a collar on the acrew-rod H. 
The rod H is provided with a handwheel H2, whereby the tension 
of the spring can be regulated. When the shaft is arranged 
vertically, the spring may be dispensed with. The eccentrics D, D 
are arranged on the shaft, with the centrifugal governor between 
them. Each of these eccentrics is connected with the governor 
shaft between the part a of the coupling and the collar E, which 
may be eccentric for operating a slide valve, for example, the 
valve of an oil pump. The eccentric D is so arranged that it can 



































slide radially or across the axis of the shaft between the coupling 
A* and the collar E, for the purpose of varying the length of its 
throw, and thereby increasing or diminishing the length of stroke 
of the oil pump. A diametrical slot D! is made in the eccentric 
block D, extending nearly across the same. The ends of this slot 
are bevelled or inclined to the axis of the eccentric, but are parallel 
to each other, and they fit the correspondingly formed ends of a 


crossbar F. This bar is attached to the rod G that extends cen- 
trally along the axis of the governor shaft, and is connected to the 
sliding sleeve C of the governor. Aslot is also formed in the part 
a ofthe coupling to permit the crossbar to be drawn out of the 
slot in the eccentric. To provide for the connection of the slidin; 

sleeve with the rod the sleeve is formed in two parte, sooured 
together by screws. Each of these parts has an interior projec- 
tion C3, and these projections enter a groove formed by two 
collars @! fixed on the rod G and fitted to slide in the interior 
of the shaft A. The shaft A is slotted at A! to permit the re- 


quired endwise movements of the sleeve. The two crossbars F are | (cl 


connected to each other by the rod G, and therefore move 
together. The crossbar in moving longitudinally acts as a cam to 
move the eccentric radially or transversely, so that the throw of 





the eccentric depends upon the position of the crossbar, and the 


— of the latter is varied by the action of the balls B accord- 
og tothe speed of the engine. That is to say, when the rod G is 
moved axially with the governor sleeve ©, each eccentric is 
moved radially, and its throw thereby i dor d d 
the case may be, and consequently the stroke of the oil pump is 
increased or diminished, and the pump is made to deliver more 
or less oil as required. (Accepted February 12, 1896). 


4129. J. Moeller, London. Supports for Incan- 
descent Gas Mantles. [2 Figs.) February 26, 1895.--This 
invention relates to the central stems which are used to support 
the mantles employed for incandescence gas burnera. Such a 
mantle M is made with an asbestos thread T crossing the opening 
at its top, and this thread usually reets in the forked upper end of 








a stem made of refractory material extending up from the burner. 
Now according to this invention the stem S is made with an eye 
E open at one side, into which eye the asbestos thread T is intro- 
duced, and the stem S is extended some distance above the eye, 
£0 as to forma handle H, by which the stem with the mantle 
suspended on it can be lifted. (Acc*pted Febuary 26, 1896). 


LIFTING AND HAULING APPLIANCES. 


5350. J. Richmond, London. Automatically Ar- 
resting the Accidental Descent of Cages of Hy- 
draulic or other Lifts. [8 Figs.) March 13, 1895.—A are 
ropes which are arranged around a lift cage B, and pass under 
pulleys C, and along under the cage B where the ropes A are at- 
tached to eyes D, swivelled in the extremities of crossheads or rock 
levers E, which are centrally pivoted at opposite ends of a bar F 
to have a rock motion thereon. This bar F carries a couple of 
crosspieces G, slidabie on rods in either direction. H are a pair 
of oppositely inclined faces formed on or affixed to the bar F and 
is located between the crosspieces G. I are spurs projecting in- 
wardly from rods J, on the extremities of which safety catch 
pawls K are affixed on either side of the cage guides L, These 
pawls are of eccentric shape fitted on the rods J, and hang clear 
of the guides L. They have rope attachments M connected to a 
safety rope N d independent fixed point and passing 
over the top or roof pulleys and moving with the lift ropes with 








the game amount of tension, but without affecting the pawls K. 
The action is as follows to prevent the cage dropping should either 
of the ropes A break. In such an event the strain would be upon the 
remaining ropes, and these on which additional strain had been put 
would cause the connected rock bar E to move angularly on its 
opposite swivel pin, which is a fixed point or fu'crum for the time 
being. This would draw the bar F along and the incline H on the 
opposite side with it, thus causing the spurs I to rise and turn 
the rods J, which in consequence would insure the pawls K being 
brought into gripping contact with the cage guides L, and so fix 
the cage at the spot at any part of the cage’s travel, the ropes M 
hanging slack. “Should, however, all the ropes A simultaneously 
break, the strain would come upon the additional rope N, and this 
would lift the pawls and put them into gripping contact with the 

ides L, the weight of the cage under either circumstance caus- 
ng the pawls to increase their grip and jam itself at any part of 
the lift well. (Accepted February 26, 1896). 


MINING, METALLURGY, AND METAL 
, WORKING. 


5592. W. H. Scott, Norwich, and H. J. C. Keymer, 
Johannesburg, South Africa. Apparatus for Drill- 
Coal-Ge , &c. [5 Figs.) March 16, 1895.— 

According to this invention the drill A and the means by which it 
is operated and fed to its work, are carried in a cradle or frame 
B B? arranged so that it can be moved along a pair of slides con- 
stituted by the tubes C connected by the pieces c, the said slides 
C being provided with trunnions D supported in bearings E ad- 
justable vertically on or struts F at each side, connected by 
the pieces f and provided with the usual screws for fixing. The 






































bearings E are preferably provided with hinged covers at ¢ which 
can be opened to enable the guides C and parte carried thereby to 
be lifted out. The cradle and side frame or guides C, C are adjust- 
able and fixable at the desired angle by means of connecting-rods 
F' and screws G. The drill is carried at one end of a rod H the 
other end of which carries a piston I which is in a cylinder K 
losed at each end) so as to leave an air cushioning space at either 
side of the I. This cylinder can move longitudinally in a 
guide B2 w' is formed in the cradle or body of the apparatus, 
and the said cylinder K is connected to a crank L operated 
directly or by gearing from 9 motor M, preferably an electric 











motor, which is carried by the cradle or body of the atus. 
The motor is shown as driving the crank direct without the inter- 
vention of gearing, and the magnet cores of the motor being shown 


as | as being cast on or fixed to the body of the a The crank 
ning the p! 


L reciprocates the cylinder K con’ I, and through 
the air cushion the piston contained therein and the drill carried 
by it are reciproca’ ay rotary motion is given to 
the drill, which may be done in the ordinary way by means of 
spiral grooves, feathers, and a ratchet wheel. The forward feed 
of the drill may be effected by screws U operating the drilling 
apparatus in the usual manner. The air cushion in the cylinder 
K is wage A by making orifices c2 in the cylinder K which at a 
certain point in the stroke communicate with the atmosphere so 
as to admit air to supply any which may have escaped, the air 
being confined to act as a cushion during the other part of the 
stroke, or a valve or valves may be arranged so that it or they 
open only when the pressure in the cylinder is less than that of 

e atmosphere, so that then air enters to supply deficiency. (Ac- 
cepted February 26, 1896). 


7425. H. Simmonds, Colne, Lancaster, and J. 
Delaney, sortem, Yorks. Kilns or Furnaces, [5 Figs.) 
April 11, 1895.—This kiln is constructed either vertical throughout 
its whole length or inclined for part of its length, with a burning 
r) ber A and a cooling chamber B. At the bottom of the burn- 
ing chamber A is a bridge or arch C extending across the centre 
of the kiln, with a space a at either side, and below this are placed 
the inlets D for the gaseous fuel. The arch C isconstructed with a 
cavity con its under side, which forms a combustion chamber 
beneath the arch, into which the solid material as it passes down 
through the kiln cannot enter. In this chamber the combustible 
gases are mixed with a sufficient quantity of air to promote 
vigorous combustion, and the heated products in an incandescent 
state spread out and pass up at both sides of the arch, there en- 
countering the limestone as it passes down through the paseages 
a. Below the hollow arch C is the cooling chamber B, into which 
the lime at a white heat falls from the burning chamber, and is 














removed through openings b at the bottom. Gas producers E are 
connected to the cooling chamber by the inlet D, which opens into 
the combustion chamber c below the hollow arch C. The producer 
E is formed with a charging orifice F at top and with a grate G at 
the bottom, upon which fuel capable of generating combustible 
gases is heated. Water is kep: in the ashpan H, from which 
steam is generated and passes up with the gases produced in the 
chamber of the producer through the inlet D into the combustion 
chamber. A door K is provided with apertures & through which 
the primary air supply is admitted to the producer. In the wall 
of the kiln facing the inlet D is an auxi inlet D', through 
which a small quantity of solid fuel may from time to time be sup- 
plied to the combustion chamber c to assist the combustion of 
the gaseous fuel supplied through the inlet D from the producer 
E. Air inlet es M are formed in the walls of the cooling 
chamber B, through which a secondary supply of air is admitted 
to promote the combustion of the gaseous fuel entering the kiln 
through the inlet D. The air passages M follow a zigzag course 
to allow of the air being heated to a high temperature before 
entering the kiln. The air is delivered through an aperture m at 
the mouth of the inlet D, thereby becoming thoroughly mixed 
with the gases as they enter the combustion chamber c, (Accepted 
Februarg 19, 1896.) 


9311. J. R. Wright and W. Veitch, Gowerton, 
Glamorgan. Devices for Reversing the Directions 
of Flow of Gas or Air in Regenerative Gas Furnaces. 
[3 Figs.] May 10, 1895.—B is a casing mounted upon the base- 
plate G, through which pass the openings C, leading to the reapec- 
tive regenerators and the furnace and the opening D leading to 


the ny ae « The inlet E, for gas or air, also opens into the 
casing B. is the inner chamber constituting the valve r. 
It is of a size sufficient to cover the opening D and one or r of 
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the openings C. The baseplate G is recessed for containing a 
luting material, indicated at F, into which the edges of the inner 
chamber or valve proper A are received. On the inner chamber 
or valve proper A are fixed the brackets a through which 
spindles a2, on the ends of which are received the arms h, on 
square -ended short shafts 7 g through bearings in the 
casing B, the other ends of which have secured to them by squares 
or their equivalents, the weighted levers J, connected by the links 
j and attached to the yoke K, to which movement in either direo- 
tion can be given by any suitable means. When in the position 
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shown, the flue C at the left hand establishes communication be- 
tween the furnace and the chimney, the other flue C at the right 
hand being in communication with the inlet for gas or air. When 
the yoke K is operated, the arrangement of levers shown causes the 
inner chamber or valve proper A to rise and to move over to simi- 
larly put the right-hand fiue C in communication with the 
chimney, and the left-hand flue in communication with the inlet 
for gas or air, and so on alternately. The regenerators are of 
course in the line of the flues C, between the valve and the fur- 
nace. bare openings covered by doors for giving access to the 
valve when required. A valve thus constructed gives an opening 
through it of the full area of the flues, and is not injuriously 
affected by heat or flame, or its operation impeded by tar or soot. 
(Accepted February 19, 1896). 


771. M. Seipp, Berlin. Coal Dust and Small Fuel 
Farnaces. {1 Fig.) January 11, 1896.—This invention relates 
to an improved procets for effecting the th gh custi 
in coal dust or gas furnaces which may be immediately placed 
out of operation, of coal dust of different degrees of fineness, 
ground or unground, in such a manner that even with varying 
working, the quantity of coal dust introduced into the combustion 
chamber is constantly automatically regulated in the proper pro- 

ortion to the inflowing air for combustion, and that slowly 
Coates coke particles always fall back into the zone of combustion 
until they are completely burnt. for the purpose of carrying 
out this process, the inventor employs a self-acting supply appa- 
ratus comprising a measuring feed roller W driven from a screw 
wheel P or other air- measuring apparatus, and constantly 
automatically maintaining the proportions of the mixture of the 
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coal dust and air for The ber A of 
the furnace is constructed in the form of a hopper widening 
upwards, and is provided with a layer or lining of highly fire- 
proof material. The coal dust and air mixture flows through the 

ipe B and passages C, and then upwards from the bottom or sides, 
five the air in a cupola furnace. The isolating layer at the same 
time, upon the one through of the coal dust and air mixture, 
serves for the preliminary heating and partial degasification of 
the fuel by the heat radiating from the interior, which in this way 
is again utilised in the combustion. The enlargement upwards of 
the busti h has for object so to lessen the velocity 
of the air or gas current that any incompletely burnt coarse coke 
particles driven upwards out of the combustion zone are caused 
to fall back again into said zone and are not drawn away into 
the furnace flue, (Accepted February 19, 1896.) 


RAILWAYS AND TRAMWAYS. 


8434. K. Beyer, Dusseldorf, Germany. Elevated 
Railways and Rolling Stock for the Same. it Figs.) 
April 29, 1895.—This invention has for its princi object to 
increase the safety of elevated railways by diminishing the ten- 
dency of the carriages to tilt sideways under the influence of 
centrifugal and other forces. The figures illustrate an elevated 
double railway embodying this invention. Instead of supporting 
the carriage by a pair of rails approximately at the same level, a 
supporti: rail c is arranged below the middle of the carriage and 
a guide rail e above it, the supporting rail being placed between a 
pale of girders a, a extending nearly up to the axle of the carriage, 
and the bottom of the carriage being —— recessed or open 
in the middle to afford room for the wheel. he rails c rest on 
chairs / which connect the girders of each pair at short intervals 







































































of about 1} yards, and rest on the lower flanges of the same. The 
de rail e above the top of the vehicle is fixed to a longitudinal 
sn or girder, which in its turn is secured to lateral arms 
extending from the same columns which form pedestals for the 
supporting rails. The sides of the guide rail ¢ are free, and form 
a path for a pair of horizontal ‘ 
which are secured to the roof of the carriage right and left of the 
Each supporting column has, therefore, a pair of 
horizontal arms, that is, a lower or main arm which serves as a 
pedestal for the supporting girders, and an upper or guide arm, 
placed above the guide rail and serving to hold the same, as men- 
tioned above. The seats of the carriage are preferably placed 
lengthwise along its middle line, and symmetrically right and left 


de rollers d, d, the axles of | ¢y 


symmetrically right and left of the same. If a carriage rune off 
the rail, the wheels are still retained between the supportin; 
girders or by the sides of the trough which contains the rail, an 
the carriage rests on the top of the said girders. (Accepted 
February 19, 1896). 


SHIPS AND NAUTICAL APPLIANCES, 


331. I. Spy, Glasgow. Shi (5 Figs:] January 6, 
1896.—This invention relates to the hulls of ships, and the object is 
to so modify the shape of the hull that increased steadiness at sea 
and higher speeds may be obtained, and that vibration due to the 
working of the propelling machinery may be reduced. The im- 
net oars consist mainly in makiog the hull single above the 
oad-water line, but divided below the said line into a central and 
an even number of wing portions separated by converging channels. 
In the arrangement shown, where there are two wirg portions, 
1 is the main portion of the hull, which, above the load water 
line, is a single structure. Below this line the hull is divided into 
three portions, a central portion 1), and two wing portions 2. These 
three portions are separated by two channels 3; which are narrow 
forward, but which expand toa greater width aft. The central 
portion 1! extends the whole length of the ship, but the wing por- 











tions extend only about two-thirds of the length. Above the 
water line the configuration of the ship is of the usual form, and 
suc2essive cross-sections of the ae. from forward aft, show the 

adual formation of the wing portions 2 and the channels 3, the 
ormer attaining their maximum dimensions amidships and the 
latter their maximum dimensions aft. The configuration of the 
ship forward and aft of the channels is of the usual shape, and 
forms a continuous run with the channels, Below the water 
line the portions of the hull are preferably of elliptical shape, 
and the outer surfaces of the wing portions form a continuous 
run with the bounding surfaces of the hull. A further arrange- 
ment in which there are two inner wing portions and two outer 
and lesser wing portions is described and illustrated. (Accepted 
February 12, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6977. A. Morcom, and G. E. Belliss and Co., 
Limited, Birmingham. Compound and ~~ = 
on Steam Engines. [2 Figs.) April 4, 1895.— 

This invention relates to improvements in compound and mul- 
tiple-expansion steam engines, particularly to the type described 
in the Specification No. 18,632 of 1893, on which letters patent 
have been granted to the present inventors. The object of the 
present invention is to effectually balance the vertical reactions 
caused by the obliquity of the connecting-rods during the running 
of the engine. The figures illustrate the application of this in- 
vention to a three-cylinder compound engine, such as is described 
in the specification hereinbefore referred to. The high-pressure 
cylinder A is arranged between the low-pressure cylinders B and 
BI, the valves being placed on opposite sides of the high-pressure 
cylinder as illustrated. The outer or low-pressure piston-rods are 
connected to separate cranks C and C! on the crankshaft by con- 
necting-rods and crossheads in the ordinary manner, but the 
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crosshead D for the central or high-pressure piston-rod is arranged 
to work between guides formed or attached to the bedplate on 
the — or lower side of the crankshaft. The outer end of 
the high-pressure piston-rod is not attached directly to its cross- 
ead, but is secured to a yoke such as E, which is connected with 
the crosshead D on the opposite or lower side of the crankshaft 
ye of hollow or other rods or stays such as F, and the 


the crosshead. The connection between the lower crosshead and 
its crank is then made by means of a return connecting-rod G 
working on the side of the crankshaft opposite to the connecting- 
rods of the outer or low-pressure cylinders. The two low-pressure 
pistons preferably travel precisely together, and the high-pressure 
piston between them is always moving approximately in the oppo- 
site direction (the weight of slide valves and parts being balanced 
by moving the high-pressure crank a small angle away from exact 
tion). The weights of the moving parts of the low-pressure 
inders are together equal to the weight of the moving parts of 
e high-pressure cylinder. This arrangement balances the effects 
due to the direct vertical action of the momentum of the 
and aleo the couples produced by these vertical effects. (Accepted 


February 12, 1896). 

4135. M. Gehre, Dusselderf, German . Tubular 
Bollers. [4 Figs.) February 26, 1895.—In = arrangement 
shown in Figs. 1 and 2 the interior of the water chamber B lying 
in front of the tubes is vided with water-tight transverse 


1, 2,8, 4, one above the other. These compartments are closed 
at their ends by side walls in which openings o are provided 
through which may enter the water flowing through a pipe w 
from the upper boiler into the mainchamber. The compartments 
1, 2, 8, 4 are connected with one another by short pipes C which 
stand with their upper ends opening nearly close to the upper 
partition of their respective compartment, whilst their lower 
ends penetrate the lower partition and protrude a little into the 
compartment below. The uppermost compartment is connected 
with the steam space of the upper boiler by means of a steam 
pipe s. Water from the steam and water drum stands with full 
pressure in the whole water chamber and, before the steam is 
generated, fills completely the water chamber and the various 
transverse com ments 1, 2, 3,4. As soon as steam commences 
to be given off, it flows from the water tubes R into the transverse 
compartments 1, 2, 3, 4,and in consequence of its specifically 
lighter weight first occupies the upper part of these separate 











com; ents and forces the water back until the lower ends of 
the connecting pipes C are above the level of the water. The 
steam then commences to flow through these pipes C into the 
corresponding steam space formed in the same way in the com- 
partment next above and so forth until after having forced back 
the water in the uppermost compartment it can escape through 
the steam pipe s to the steam chamber of the boiler. As much 
water as is evaporated will always flow in automatically through 
the openings o formed in the side walls of the various transverse 
compartments. Instead of the transverse compartments, parti- 
tions in the form of inverted gutters or channels 7, 71, 72 may be 
arranged in the interior of the water chamber, which gutters or 
channels are open beneath and closed at their sides as far from 
the top as the steam space is intended to extend (Fig. 3). These 
gutters or channels and the steam spaces therein are also con- 
nected with one another by means of pipes C. (Accepted February 


19, 1896). 
TEXTILE MACHINERY. 


Monforts, Munchen-Gladbach, and A. 
Buckmann, Odenkirchen. Apparatus for Treating 
Yarn in the Hank. [4 Figs.) January 8, 1896.—The im- 
proved apparatus comprises a shaft w driving a crankshaft & 
through the medium of toothed wheels. The crankshaft k has its 
crankpin / prolonged in the form of a bolt, and serves to receive 
a roller a, which is connected to a toothed wheel b, and over 
which the hanks of yarn are laid. The toothed wheel b engages 
in an internally toothed rivg e fixed to the framing of the machine, 
and the roller a is compelled, in addition to its motion about the 
axis of the crankshaft d, to rotate about its own axis, so that the 
various — ofthe periphery of the roller describe bypocycloids. 
The hanks of yarn in the size in the receptacle D have imparted 
to them, in addition to the circular motion about the axis of rota- 
tion of the crank d, also a simultaneous powerful positive move- 
ment around the roller a; the size is stirred and caused to move 
in two different ways simultaneously. By this means the deposi- 
tion of the heavy constituents of the size upon the bottom of the 
receptacle is prevented in a very effect manner, and a very 
uniform application of the size is secured, The apparatus for 
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squeezing the sized hanks of yarn consists of three rollers g, h, 
and i, which revolve about parallel axes. The roller g is mounted 
on a shaft k1, which is driven through toothed wheels from the 
shaft w. The roller g is provided at its periphery with a semi- 
circular groove, which serves for the reception of the yarn to be 
squeezed. The roller / is mounted on a stud on a lever l, and is 
caused by a weight m to stretch the hank of yarn n, which 

over the roller h. The roller i is surrounded by a caoutchouc ring, 
and is mounted below the roller g on a lever 0; it can be pressed 
with any desired amount of force against the roller g by means of 
an adjustable weight. In order to squeeze hanks of yarn that 
have been —- with size on the roller a, they are laid over the 
roller h, which is then depressed until the hanks can also be placed 
around the revolving roller 


f. The liquid will thereupon be 
squeezed out by the upwardly 


pressing roller ¢, and flow back 
again to the deepest part of the receptacle D. In consequence of 
the round groove provided in the roller g, and of the rounded 
roller i, the space occupied by the hank of yarn between the 
rollers g and 7 is of sickle shape in cross-section. This causes the 
hank of yarn to be uniformly eq d in an ext ly effectual 
manner, which cannot be done either with smooth rollers or with 
rollers provided with rectangular grooves. (Accepted February 26, 





ng movement of the piston is thus communicated to 1896). 





ONITED STATES PATENTS AND PATENT PRAOTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reporte of trials of ¢ law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, Bedford- 
street, Strand. 





American Pic Iron.—Very great progress has been 
made in the production of pig iron in the United States 
during the last quarter of a century. In 1870 the out- 
pub was 1,665,000 tons; in 1875 the total had been 
carried to 2,023,000 tons ; and in 1880 it had further risen 
to 3,835,000 tons. In 1885 it stood at 4,044,000 tons ; in 








of the same. If the columns are made for a double line of rails, as 
shown, each column has two lower and two upper arms, placed 





partitions or divisions g a series of separate compartments 


1890 at 9,202,000 tons ; and in 1895 at 9,416,000 tons, 
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SNOWDON MOUNTAIN RAILWAY. 
(Continued from page 480.) 

Viaducts.—The fact that no Act of Parliament 
was required for the construction of the work, made 
the engineers even more careful than usual in carry- 
out the Board of Trade regulations, with a view to 
ultimately obtaining their certificate, especially as 
to public roads and bridle-paths, all of which have 
ample bridge accommodation instead of level cross- 
ings, those on the mountain at 1 mile, 2 miles, 
and 4} miles entailing heavy expense in earthworks, 
which, with level crossings, would have been 
avoided. Again, while in most, if not all, of the 
bridges on such well-known lines as the Glion- 
Naye, Saléve, and Briinig in Switzerland, girders 
have been used, Sir Douglas Fox has, wherever 
possible, preferred arches, and even with girder- 
work, which is adopted in four cases to be described 
later, the ordinary permanent way has been laid, 
as it was deemed most desirable to avoid breaking 
the continuity of the road by introducing different 
sleepers or fastenings to those used in other parts 
of the line. 

The first viaduct is the longest. It starts at 15 
chains 70 links, and extends for 500 ft. along the 
Waterfall Glen. Itis of 14 arches, all, excepting 
the first and fourteenth, semicircular and of 30 ft. 
span. The first is on a heavy skew to suit an 
accommodation road. The angle of obliquity is 
51 deg. 33 min., the span on the skew being 
38 ft. 4 in., although only 30 ft. on the square. 
As the width is only 12 ft., the square projection 
of the arch from one abutment misses the other abut- 
ment entirely by 8ft.6in. A girder construction was 
at one time suggested, but the arch was preferred, 
as it maintained the symmetry, which with the 
14 arches is very striking. The skew arch has five 
rings of brickwork, the square arches four ; the 
toothing on the faces of the skew arch has been 
left in its rough state. The railway is on a gradient 
of 1 in 84 over the viaduct, and each arch springs 
nearly 4ft. higher than the one immediately below. 
The last span is a three-quarter arch, as shown on 
our engraving on page 528, made from a photo- 
graph taken in the glen below. This form of arch 
was adopted to obviate extensive excavation of the 
rock. The viaduct is built of native green granite 
obtained from a quarry on the site, the coping 
being of Runcorn stone, with a railing instead of 
the usual parapet. 

A short distance further up the hill—at 32 chains 
60 links—there is a four-arch viaduct spanning the 
side of the waterfall ravine, and from this viaduct 
there is a splendid view of the falls. A slight détour 
might have rendered the viaduct unnecessary ; but 
it would have interfered with the public road at 
this point, and involved curves of a less radius than 
4 chains, which was adopted as the minimum. The 
chief difficulty in the construction of the viaduct 
was the excavation of foundations for the piers. 
These had to be quarried out from a steep rocky 
cliff. The total length of the structure is 190 ft., 
and the details are practically the same as for the 
14-arch viaduct. 

At.53 chains there is a masonry bridge with asix- 
ring brick segmental arch of 50 ft. span and 10 ft. 
rise, over a deep gorge, with the Afon Hwch 
running below, and in full view of the upper water- 
fall, or Ceunant Bach, where this stream joins the 
Afon Arddu. At 75 chains there is another masonry 
bridge, over an accommodation road, with brick 
semi-arch on the skew, the span on the square 
being 15 ft., and on the skew 16 ft. 2 in. 

There is a girder bridge of 30 ft. span on the 
skew, carrying the railway over the stream close to 
the commencement of the line, where the gradient 
is only 1in50. The three remaining girder bridges 
were rendered necessary by the decision not to inter- 
fere in any way with the bridle-paths. The Llan- 
beris bridle-path is crossed first at 2 miles and again 
at 3 miles. The bridge abutments are constructed 
of concrete composed of four parts of stone, three 
of ground ashes, or a mixture of sand and ground 
ashes, and one of cement, no *‘plums” being allowed 
above ground. It hasset very hard, all the materials 
having been clean and good. The caps are of Run- 
corn stone, and railings take the place of parapets. 
At the sites of both bridges temporary timber 
structures were erected to carry the line across the 
opening in the bank, that the work of rail-laying 
might not be delayed during the construction of 
the bridges. The materials for the bridges could 
thus be brought up by the train itself. 

We reproduce on page 528 (Figs. 28 to 31) some 


of the details of the ironwork of one of these 
bridges, principally to show the precaution taken 
against the whole structure creeping downhill as a 
result of the thrust of the engine pinion on the 
rack. The bridge is on a gradient of 1 in 6, and 
the railway crosses it on the skew, with a curve 
of 4 chains radius. The lower ends of the 
girders butt against a heavy channel - iron, as 
shown, and this is backed up with masonry and 
concrete. The lower abutment, too, is made 
specially heavy to resist the additional thrust which 
comes upon it. The fourth and last girder bridge 
carries another bridle-path, that known as the 
Snowdon Ranger path, over the railway near 
to the summit. The clearance in all cases to the 
railing parapet is 2 ft. 4 in. from the side of the 
carriages. 

Drainage, d&:c.—The ground being steep, water 
does not readily collect, and only some six culverts 
of 3 ft. to 6 ft. span have been found necessary. 
These have concrete or masonry side walls with 
slate covering. In other cases water is carried 
across the line by earthenware pipes or rough 
rubble drains. There is some chance of snow 





drifting in to the deeper cuttings, one of which 
is 20 ft. deep through hard rock, about 2 miles 
from the bottom, while a second, 164 ft. deep, is 
at 34 miles. 

Electric v. Steam Traction.—There was a strong 
desire when the scheme was originated to work 
the line by electricity generated by conveniently 
situated turbines, but it was found in the pre- 
liminary survey that the streams available could 
not be depended upon to supply water power con- 
tinuously without storage, and although the Llan- 
beris Waterfall might have afforded the requisite 
power, the company were debarred, for «esthetic 
reasons, from making use of it. It was ascertained 
that a lake on the hillside (Llyn a from 
which one of the streams issues, might be formed 
into a reservoir at a small outlay; but as it was 
desired to have the line opened as early as possible, 
it was decided to adopt steam locomotives, which 
were, in any case, necessary for constructive pur- 
poses. The idea of electric traction, however, has 
not entirely been abandoned. 

Locomotives.—We illustrate the locomotives on 
our two-page plate. They were constructed by the 
Société Suisse pour la Construction de Locomotives 
et de Machines, Winterthur, and during construc- 
tion were inspected on behalf of the engineers by 
Mr. H. W. Hall, of Lausanne. The engines are 
of 166 indicated horse-power, weigh 13} tons when 
empty and 17} tons loaded with coal and water. 
They were designed to drive two cars with pas- 
sengers, representing a total load of 18} tons, up a 
gradient of 18 per cent. (= 1:54) at a speed of 
6.7 kilometres per hour (4.16 miles per hour). As 
the gauge was only 2 ft. 74 in., it was necessary to 
have outside cylinders. The position of the cy- 
linders is a great improvement on the earlier patterns 
of Swiss rack locomotives. Formerly they were car- 
ried on the front of the engine, with direct-acting 
piston and connecting-rod, but it was found that 
ballast and dust from the road affected the efficiency. 
In the Snowdon type of engine they are placed 
directly forward of the second axles, and on the level 
of the footplate. They have a long stroke, and the 
piston works forward to the crosshead. The motion 
is communicated to the cranks by means of a one- 
sided rocking lever with upper and lower connect- 
ing-rods, thus reducing the throw of the cranks, 
increasing the tractive power, and enabling a higher 
piston speed to be employed. The fulcrum of the 
lever is kept as low down as possible, and as the 
arc through which it swings is small, the angularity 
of the upper connecting-rod is correspondingly de- 
creased so that the guide bar, which is single, can 
be kept very light. The cylinders are 300 milli- 
metres (1143 in.) in diameter, and the stroke 
600 millimetres (1 ft. 113 in.). The valve chests 
are placed above the cylinders, and the valves them- 
selves are driven by a simple form of radial gear. 
Reversing is effected in the usual manner by means 
of a handwheel and screw. 

The locomotives have three axles, of which the 
first and second have each a double pinion gearin 
into the double racks. These consist of tooth 
rings, connected to discs forged solid on the axle, 
by means of a special construction of interior 
Fe allowing a slight circumferential movement, 
thus compensating for any small irregularities in 
the pitch of the rack teeth, the play allowed for 











being 3 millimetres (.12 in.). These two axles 
are coupled by means of connecting-rods. Each 








pinion has 15 teeth, the teeth of one pinicn 
ring being opposite the spaces of the other 
pinion ring, so that the teeth of the two rings 
engage simultaneously with the teeth of the two 
rack bars. Again, the rack wheel-base is 1350 
millimetres (4 ft. 54in.), which does not represent 
an exact number of rack teeth, but 11} of them. 
Thus the teeth in the second pair of pinion rings 
are behind those in the front pair to the extent of 
a quarter of the distance between twoteeth. Thus 
while the front teeth are about to leave a space in 
the rack, the back teeth are engaging. The back- 
lash is consequently reduced to a minimum, and the 
engine rides much more quietly and easily. To 
allow for the difference between the diameter of 
pitch line and the diameter of the carrying wheels 
on the coupled axles, the latter run loose in bronze 
bushes. 

The trailing axle is placed just behind the fire- 
box, and is on the Bissel system. It is provided 
with a powerful centring arrangement, and moves 
about a centre pin lying behind the driving axle, 
this pin being so situated that the axle takes a 
radial position in the curves. 

The frame plates are ‘‘ outside” the wheels, and 
the wing tanks are carried forward to the front end 
of the engine over the top of the cylinders and 
motion, thus protecting them to a large extent 
from falling matter. The cab is made as large and 
commodious as possible for an engine of this class 
without putting in unnecessary weight. 

The boiler is placed at an angle of 1 in 11 to the 
horizontal, so that the fluctuations of water level 
over the firebox crown are unimportant even on 
the steepest gradient which occurs. To obtain the 
same result the gauge glasses are placed in the 
same plane as the centre of gravity of the volume 
of water in the boiler, in this case just behind the 
dome. The boiler shell is of mild steel, the firebox 
of copper, and the tubes of iron, with copper ends 
in the firebox tubeplate. The working pressure is 
14 kilogrammes per square centimetre, or about 
200 lb. per square inch. 


Leading Dimensions of Snowdon Mountain Railway 


Engines. 
Gauge of rails Po os a -- 800mm, 2 fb. 7h in. 
Diameter of cylinders .. pa oo, BOTS 11} in. 
Stroke of pistons .. be es <<) a ak 1 fo. 118 in. 
Diameterof toothed wheelsatpitchoircle 673 ,, 22.56 in. 
Pitch of teeth aie ae es ee 4.72 in. 
Diameter ofrail wheels on coupled axles 653 ,, 25.71 in. 
Diameter of truck wheels a a ee 2, 20.47 , 
Wheel base, rigid 1350 ;, 4 ft. 6H in. 
a “ a ee Ke -- 3000 ,, D » 108 ,, 
Boiler: > ess 
Number of tubes... 156 
Inside diameter of tubes 32 mm 1.26 in, 
Outside ee *” a 1.88 .,, 
Heating surface, firebox - 8.9eq.m. 41.981 8q. ft. 
HY +» * tubes «e 88.0 5, .. 88622 3; 
te total <0 Ms 897.20 ,, 
Grate area > “ ee +0, ae a 10.03 ,, 
Steam pressure when at work .. 14kg.p.sq cm 2001b, p.sq.in. 
Hydraulic test pressure 26 ee aon js +“ 
Plates, cylindrical shell - iImm. 48 i 
» copper firebox 73 eae 55 ., 
»  tubepla as -» 25&20mm. .98 & .79 in. 
Feed water in tanks a -- 1700 litres 374 gals. 
Cooling water for brake .. - 00 , os 
Coal-box capacity vs 500 kg. 10 owt. 
Water in boiler .. a “e 1150 litres 253 gale. 
Coal in firebox and equipment .. 400 kg. 881 1 
Weight of engine empty .. eo -- 18,500 ,, 18 tons 5} ewt. 
ra yi inworkingorder ,, 17,500 ,, 17 ,, if me 
Maximum load per axle .. i co, Ge a 5.90 tons 
Tractive power .. ee 7,100 ,, 7 tons 


The materials were subjected to trial on a testing 
machine, the minimum results obtained being as 
indicated in the following Table : 








Tensile 
Strength in alten 
—_—_ Extension 
Material. Kilo- “ & “a 
‘ons per ent. 0 
Layered Some the 
Millineetre. Ineb. Length. 
Crucible steel for toothed 
wheels... os «| 65 to 70 | 41.27 to 44.44| 15 to 20 
Siemens-Martin steel for 
axles “e - --| 65 ,, 60 | 34,92 ,, 38.09 20 
Mild steel for boiler shell..| 386 ,, 40 | 22.86 ,, 25.40 20 
Iron for rivets and roof 
stay bolts .. eo ue 36 22.86 20 
Copper for firebox and stay 
bolts Je *3 --| 21 to 22 | 18.83 to 18.97 85 











The test pieces for a length of 200 millimetres 
(7.87 in.) had an exact cylindrical or rectangular 
form, and a cross-section of at least 3.2 square 
centimetres (.496 in.). 

Brakes on Locomotives.—Special care has been 
bestowed on brake appliances. In the first place, 
should the speed exceed a given rate, the engine 
will be automatically stop This is done by a 
disc and governor gear illustrated by Fig. 38 on 
page 528. This gear, with its casing, is connected 
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with the pinion shaft, as shown on the elevation | destroy the valve faces, packing, &c., a jet of the first named ‘‘L.A.D.A.S.,” the initials of 


(Fig. 


32), and by centrifugal force the point of | water is introduced into the cylinders, and, being Mrs. 


Assheton Smith, wife of the landowner ; 


the block is thrown out beyond the outside edge of turned into steam, escapes with the air. By reduc- the second ‘‘ Enid,” after their little daughter, 
the casing, and trips a small lever which releases a| ing the clearance between the piston and cylinder who cut the first sod of the railway on December 
horizontal bar. This latter, by the power of the! as far as possible, this brake is made exceedingly 15, 1894; and the third ‘‘y Wyddfa,” the Welsh 
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spring shown, is pulled down, and in its fall draws 
a rod (part of which is shown on the engraving) 
which opens a cone-shaped valve and admits steam 
gradually to the brake cylinder. The connection 
to the steam for the brake cylinder itself is shown on 
the elevation (Fig. 32). To avoid shocks, it is not, 
however, advisable to bring the train to a standstill 
too quickly, and on rack lines like the Snowdon 
Railway, 8 yards is a good practical distance for 
stopping in, the speed at the time of applying the 
brake being 5 to 5$ miles per hour. Of course the 
driver must leave his cab and put all the levers 
back into position before he can again start his 
engine. The small spring connected to the governor 
block is attached to a screw, which may be turned 
in or out to regulate the speed at which the train is 
to be stopped. The mechanism, of course, is 
covered in upon the engine, the cover having been 
taken off only for the purposes of our illustration. 
On the carrying axles, on each side of the pinion 
rings are deeply grooved discs, upon which the 
ordinary brake blocks work, one on each side of 
each disc, as shown on Figs. 34 and 35. Thus there 
are eight in all. The brake rings are of cast steel, 
and are bolted direct to the axle discs. The blocks 
are of a special mixture of cast iron, the area of 
each being 60 square inches measured round the 
grooves, and they are actuated by hand from the 
cab, there being handles for the sets on each 
side, to be operated by the driver and the fire- 
man. The four on the right side of the engine 
may also be worked by steam pressure, and 
they are brought into action by the automatic 
gear already described. Lastly, there is the air 
brake, which is well known in Switzerland, being 
universally adopted on mountain locomotives. It 
is chiefly used in running downhill. The 
principle is the admission of air into the cy- 
linders through the exhaust ports, whereby the 
air is compressed, so that the travel of the 
piston is retarded to a degree determined by the 
driver, who operates a valve allowing the air 
toescape in sufficient quantity to give any desired 
acceleration. Of course, steam is cut off coming 


downhill, and when the air inlet to the exhaust is 
opened the exhaust to the chimney is closed, other- 
wise refuse from the tubes and uptake might find its 
way into the valves and cylinders. To avoid the 
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Fie. 38. Detarts or GOVERNOR GEAR ON 
LocoMoTIvE. 


sensitive and thoroughly reliable. The hand 
brakes could naturally in an emergency be used, too, 
for running downhill, but the wear of the blocks 
and the evolution of heat involved would be too 
great to make it generally an advisable means of 
working. 

The engine is fitted with restarting injectors and 
a sight feed lubricator for the cylinders and valve 
chests. The blast pipe is provided with an im- 
proved spark-arrester. 
In the construction of these locomotives only the 
best materials have been employed, with an exten- 
sive use of steel forgings and castings, and great 
care was taken to avoid the introduction of any 
unnecessary weight, a point of great importance. 
Engines of this design are running traffic on a 
Swiss mountain line, and on a reduced deadweight 
are doing the same work as previous types of loco- 
motives used, but with an important reduction in 
the consumption of fuel. 
It may be stated here that the Swiss manufac- 
turers sent one of their chief mechanics, M. 
Tacchella, to educate the engine-drivers on the 
Snowdon line. They have already acquired con- 
siderable experience with the locomotives when 
working the contractor’s ‘‘mail” and material 
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name for Snowdon Summit. Two more are ordered, 
and will arrive during the summer. 

Locomotives of the Snowdon power and type 
cost in Switzerland about 1400].; compound 
engines to work by adhesion as well as by rack 
—" technically as Abt’s patent) cost about 
2 ‘ 

(To be continued.) 





THE NEW ROYAL OBSERVATORY, 
EDINBURGH.* 
(Concluded from page 471.) 

Tue transit house, situated to the west of the 
main building and connected to it by a covered 
way, has several interesting features in its design. 
The main idea was to insure that the temperature 
inside will always be the same as that outside 
the building. Under ordinary conditions, even 
with the thinnest material, when there is a fall in 
temperature outside, the inner walls retain a great 
part of the heat for a considerable time, so that 
the temperature inside may be a point or two 
above that outside, even with open doors, &c., and 
in designing the side walls of the transit house at 
Edinburgh special care has been taken to meet this 
case. The building is illustrated on page 529 (Figs. 
25 to 28). The side walls and roof have an inner 
corrugated iron skin, and outside this, at a dis- 
tance of 6 in., there are fitted S-shaped louvres, 
as shown on Fig. 28, so as to allow a continuous 
current of air into and through the 6-in. air space 
between the louvres and the corrugated iron, and 
out from the opening at the top. The louvres are 
formed of tinned sheet iron, so that they may reflect 
as much of the heat as possible. The walls are 
supported at intervals of 6 ft. by cast-iron columns 
with ornamental capitals, which give a fine appear- 
ance to the building. 

The building is so placed that its meridian line 
is entirely clear of the residences to the south of it 





* Inour previousarticle the gas enginedriving theelectric 
lighting dynamo was said to be of 2 instead of 7 horse- 
power ; the printing room in the basement of the main 
building is not photographic (line 7, column 3, page 469) ; 
the number of volumes from Danecht library is 15,000, 
not 30.000 (page 470, column 1, line 13) ; and there is only 








creation of abnormal temperatures which would 


trains. Three locomotives were originally provided, 





a clock chamber in the east main pier, not in each pier 
(page 471, column 2, line 15). 
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TRANSIT HOUSE AT THE NEW ROYAL OBSERVATORY, EDINBURGH. 
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HolF Cross Section Upper part shews section thro Gangway. 


(see Fig. 1, on page 469 ante). It is 46 ft. long by | the roof is divided into three parts. The central 
23 ft. wide, as shown by the views Figs. 25 to 28| part, which is of 3 ft. 6 in. s an, consists of 
annexed. From these views it will be seen that| shutters fitted with balance weights and gearing 
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operating from the sides. There is a vertical 
shutter, of corresponding width, at each end of 
the building. These shutters give the observ- 
ing opening, which is 39 in. in width, and extends 
from horizon to horizon along the meridian. The roof 
shutters open in four leaves, two to the east and two 
to the west. Thanks to the balance weights, they 
can be operated without difficulty. As an extra 
precaution against the disturbance of the air in the 
observing opening, the roof is ventilated along the 
two ridges which run the whole length of the 
building from north to south. The roof con- 
sists of corrugated iron with louvres in hinged 
frames. For the purpose of access to the roof for 
clearing off snow, there is a gangway round the 
building, at the level of the eaves, as shown. The 
corrugated roof is carried by light angle-irons, and 
is braced by 1}-in. tie-rods. On the floor three 
lines of rails are laid, one for the observing chair, 
one for the quicksilver trough, and the third for 
the massive reversing carriage with which the 
instrument can be reversed on its bearings. In 
this case, as in the south wing building, the rails 
are carried on joists quite independently of the 
floor, and thus there is no likelihood of the trans- 
mission of vibration consequent on any one walking 
on the latter. The rails can also be used at any time 

to support the most delicate apparatus for investi- 

gating the flexure of instruments or for any like 

purpose. 

Having described in detail the observatory build- 

ings, and briefly indicated the purpose of each room, 

we now turn more particularly to the numerous 
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important instruments installed and to the equip- 
ment. 

The principal telescope is a refractor of 15 in. 
aperture, finished in 1872 by Sir Howard Grubb, 
Dublin. It is of the ‘‘standard form” employed 
by the maker in most of the principal instruments 
by him, several of which have been described 
in Enoineerinc. The ratio of focal length to 
aperture, 12 to 1, is much shorter than is usually 
adopted in refracting telescopes, but it has the 
great advantage of increasing the brightness of the 
images of objects having an appreciable angular 
diameter, besides materially shortening the length 
of any spectroscope designed to be used with it, as 
it is desirable that the collimator shall have the 
same ratio of aperture to focal length as the tele- 
scope on which it is used. The eye end is sufli- 
ciently strong to carry without difficulty the large 
Cooke spectroscope weighing about 160 lb., while 
it can be rotated with the greatest delicacy when 
the micrometer supplied with the instrument is in 
use. The driving clock is detached from the tele- 
scope and placed in one of the angles of the tower, 
the driving shaft being carried under the floor. 
This driving clock formerly actuated both this tele- 
scope and the large chronograph described further 
on. It was made by T. Cooke and Sons, York, 
and is provided with the original electric control 
invented by Lord Crawford and Dr. Gill in 1873.* 

In the smaller or western tower is mounted a re- 
flecting telescope of 24-in. aperture brought from 
Calton Hill. It, too, is the work of Sir Howard 
Grubb, and was made some 20 years ago. The 
focal length is only 10 ft., but, thanks to the excel- 
lent figure of the silvered glass speculum, the de- 
finition is surprisingly sharp. This telescope is of 
the Newtonian form, in which a small flat mirror 
near the mouth of the tube throws the converging 
rays from the great reflector into an eye-piece at 
the side. This flat mirror, together with the eye- 
piece and a short finder, are mounted on a short 
section of the tube, which can be rotated into any 
convenient position. The mounting is of the 
simplest ‘‘German” type, in which the telescope is 
counterbalanced by weights at the opposite end of 
the declination axis, A single friction roller on a 
slightly elastic frame beneath the upper end of the 
polar axis is the only provision for lessening the 
friction, the declination axis rotating simply on 
suitable gun-metal blocks in the declination barrel. 
Novertheless the instrument moves with all desir- 
able freedom in both co-ordinates. The declination 
circle is 28 in. in diameter, and can be read either 
through long microscopes leading from the eye end 
or by an assistant standing on the floor, where he 
has also ready access to a 4-in. finder and to the 
hour circle. The powerful driving clock is being 
fitted with an electric control on the plan which 
has worked so satisfactorily on the 15-in. refractor. 
By means of a long coupling-rod this clock will 
also turn the large chronograph in the basement 
described further on, which was formerly driven in 
common with the Dunecht refractor. 

The interior of the base of the great pier on which 
the equatorial stands is utilised as a clock chamber, 
closed by thick double doors stuffed with slag-wool, 
and in this chamber are placed two of the chief 
clocks of the observatory, as free as practicable 
from temperature disturbances. Their indications 
are electrically transmitted to the chronograph or 
to an audible sounder. To eliminate the effects of 
changes of density of the air, the best of the clocks, 
& present to the old observatory by the late Sir T. 
Makdougall Brisbane, after whom the capital of 
Queensland is named, is also inclosed in an air- 
tight cast-iron case (with a glass front) from which 
about one-sixth of the air has been exhausted, the 
clock being wound through an ingenious stufting- 
box. This case, which was designed and made by 
Messrs. J. Ritchie and Son, of Edinburgh, promises 
to fulfil the intended purpose in every respect. 

The rooms on the main floo:, and the purposes 
for which they are used, are we!l shown in Fig. 5, 
on page 467 ante. In the instrument room stands 
a number of smaller telescopes, from 6 in. to 3 in. 
in aperture. These can be readily moved to the 
flat roof of the main building of the observatory 
or to the optical room for occasional use. A 
large glazed press contains the more delicate parts 
of these and many other instruments. In the 
mechanics’ workshop are a planing machine and 
two lathes, one of the latter being made to cut 


* See Monthly Notices of the Royal Astronomical 
Society, v-l xxxiv, page 35. 


screws and divide lines on the metric system, while | comparison between them. The records of either 
the other is arranged for British measures. A of these chronographs can easily be read off to 
King’s barograph and the standard barometer are within 0.01 to 0.02 of a second, the marks being 
placed in the electrical room, at a height of 431 ft. | very distinct, and each second being represented by 
above the level of the sea. Inthe same room is | about } in. on the paper. 

an excellent set of resistance coils, shunts, and| In the transit house there is a transit circle 





galvanometers for making electrical tests. 

The three larger isolated piers in the experi- 
menting room, which are founded on the solid rock, 
are usually occupied by an apparatus for measuring 
celestial photographs, constructed by Sir H. Grubb, 


by a dividing engine by Dumoulin-Froment read- | 


| made by Troughton and Simms, of London, 
in 1873. It is still an instrument of the very 
first class. Its chief dimensions are: Aperture cf 
object-glass, 8.6 in.; total length, 8 ft. 10 in. ; 
diameter of divided circles, 36 in. (one of these can 
|be rotated to change the zero); length of axis, 
54 in, ; diameter of pivots, 44 in.; side of central 








ing to the third decimal of the millimetre, and a 
cube, 17} in. ; height of cast-iron standards on the 


3-in. transit instrument for the use of students. : cast 
In glazed presses ready to hand lie a whole range | piers, 21 in. On each pier is mounted a frame for 


of physical and astronomical apparatus, including | carrying the microscopes by which the circles are 
a delicate Oertling balance, a couple of air pumps, read. This frame is shaped exactly like a pulley, 
a standard yard and standard metre, two delicate the microscopes being securely clamped to its 
spherometers for testing the surfaces of lenses, a | curved rim, which carries a bold set of divisions. 
large polariscope by the late Mr. Ladd, with a To each frame are attached eight microscopes, four 
large collection of sections of crystals, &c., for | of them being used in the regular course of work, 
illustrating all the chief phenomena of polarised | while the other four are available for determinations 
light, together with a set of Foucault apparatus for | of division errors or other investigations respecting 


measuring the velocity of light. 

In this experimenting room, attached to two 
isolated piers, are the electrically-governed sidereal 
clock and the mean time clock of the observatory. 
The former merely reproduces the time shown by 
one of the clocks in the closed chamber already de- 
scribed, but the latter is an independent clock rated 
as nearly as possible to Greenwich mean time by ob- 
servations of the stars made with the transit instru- 
ment. Every forenoon its usually minute error is 
corrected by varying a number of small weights on 
a stage attached to the middle of the pendulum 
rod, that being the point where the addition of a 
small mass has the greatest eifect on the rate of 
the clock. This clock sends a feeble electric cur- 
rent every second, which controls a clock in the 
Edinburgh General Post Office, and also a clock in 
Messrs. Ritchie’s shop in Leith-street, Kdinburgh. 
These clocks in their turn pass on the exact vibra- 
tions of the observatory clock to the time ball 
on Nelson’s Monument, to the time-gun clock at 
the Castle, to a number of clocks in the city, and 
also to Dundee, where a time gun is fired. The 
principal clocks in this circuit interrupt the elec- 
tric current at a certain second-beat peculiar to 
each clock. This enables any one at the observa- 
tory, at any moment, by the pressure of a spring 
on a tell-tale galvanometer, to ascertain that each 
of the controlled clocks is showing the correct 
second. Should anything be wrong, the telephone 
beside the clocks enables him to give the necessary 
instructions. 

The spectroscope room, when provided with 
shutters, will be a small optical room chiefly for 
the use of students. In the floor are a pair of rails 
carried on special foundations. In this room are 
stored a number of spectroscopes that can be used 
on the various telescopes. Amongst them is the 
smaller star spectroscope by Grubb, from Dunecht, 
with which were made the first observation of the 
change of a temporary star into a nebula, as well 
as the discovery and measurement of iron lines in 
the spectrum of the great daylight comet of 1882, 
together with the determination of the motion of 
that comet in the line of sight, and many other 
interesting spectroscopic observations. 

We described in our previous article the spectro- 
scope by Cooke installed in the southern wing, but 
inadvertently stated that it was at Edinburgh that 
Dr. Copeland discovered with it the helium lines in 
the nebula. This was at Dunecht, where the present 
Astronomer-Royal for Scotland did much interest- 
ing work. 

In the western tower, on the main floor is the 
chronograph room beneath the chart room. Here 
stands the large Dunecht chronograph, with four 
barrels 12 in. in diameter and 26? in. long, each 
capable of recording six hours’ continuous obser- 
vations. A convenient switchboard connects any 
of the four barrels with any one of six different 
points in the observatory. This fine instrument 
does great credit to Messrs T. Cooke and Sons, by 
whom it was made more than 20 years ago. 

A small fillet chronograph by Fuess, of Berlin, 
stands on a wall bracket in the same room. It has 
the great advantage that it can be started and 
stopped from a distance, thus effecting a saving in 
the length of paper to be read off. Being fur- 
nished with three prickers, it can be used by two 








observers at the same time. Suitable switches 
throw the second-beats of any two of the clocks 
upon the fillet, thus effecting a rigorous automatic 


the instrument. 

In the same room, north and south of the instru- 
‘ment, are two 6-in. collimating telescopes, which 
can be pointed at each other through holes in the 
‘cube of the main instrument. These collimators 
have a focal Jength of 6 ft. 6 in., and are of sufii- 
cient power to determine the error of collimation 
with a high degree of accuracy. The observer can 
then determine the level-error by means of reflex 
nadir observations in the usual way. The vertical 
| rods just inside the granite piers rest on counter- 
poise levers beneath the floor. Friction rollers 
attached te them carry the greater part of the 
weight of the instrument, leaving only some 60 lb. 
to 70 lb. to be carried by the actual pivots. There 
are a pair of light bronze handwheels for setting 
the instrument under the guidance of the reflectir g 
microscope on the eastern pier. 

The piers in the transit house rise to a height 
of 5 ft. above the floor. They measure 40 in. 
by 24in. at the top and 32 in. by 49 in. at 
the base, where they rest on a single slab of 
granite 3} tons in weight, the upper surface of 
which is 17 in. below the floor. The combined 
weight of the piers and slab is a little over 15 tons. 
They are made of the very hard and close-grained 
Dunecht granite, astone which 20 years’ experience 
at Dunecht has shown to be well fitted for the 
piers of delicate scientific instruments. The actual 
bearings of the instrument are not provided with 
adjusting screws of any kind, and have, therefore, 
been bedded on the piers with great care. The final 
adjustment has yet to be made by scraping, but at 
present the combined errors of the instrument do 
not exceed a second of time for stars near tho 
equator. All the illuminations of this as well as 
the other instruments will be effected by elec- 
tricity. 

To obtain a further record of the stability of the 
rock on which the observatory stands, preparation 
has been made for mounting two of Lord Kelvin’s 
earth-pendulums beneath the experimenting room, 
vibrating in planes at right angles to each other, and 
recording their movements on the same slip of 
photographic paper. One of the pendulums, pre- 
sented to the observatory by M. Antoine d’Abbadie, 
has already given some interesting results at Calton 
Hill by direct observation with a theodolite. The 
greatest oscillation recorded there did not, indeed, 
exceed three-tenths of a second of arc, a large 
quantity, however, for this delicate instrument, 
which is capable of indicating the hundredth part 
of this small angle. 

Outside of the observatory, but not indicated on 
the plan, are several detached huts for minor in- 
struments. Immediately to the north of the 
transit house is placed a reversible transit instru- 
ment of 4 in. aperture capable of being used either 
in the meridian or in a plane at right angles there 
to. Up to the present it has been used for finding 
the time and the latitude, and with it the buildings 
have also been oriented. Another hut near the 
western boundary wall is arranged to receive any of 
the smaller telescopes, particularly when one of 
these is set aside for the use of students. Sur- 
mounting the porch of this observatory is a Robin- 
son self-recording anemometer showing the velocity 
and direction of the wind. A third hut to the 
south-west holds a 12-in. Browning-With. reflector 
for general use. 

Immediately below the refractor in the large 








tower is the tank containing 3300 gallons of water 
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for the supply of the houses and observatory. As 
mentioned in our former article, the water is pumped 
by an electro-motor. This motor drives a three- 
throw force pump in an underground chamber about 
a quarter of a mile from the observatory and 200 ft. 
below the level of the tank in thetower. A float 
indicates electrically on a tell-tale in the engine- 
room the height of the water in the tank. 

It will be seen from this and the article in a 
preceding issue, that the new observatory is well 
supplied with scientific apparatus of modern design, 
and with every kind of appliance for the successful 
study of astronomy and kindred subjects, while the 
observatory, by the pure air of Blackford Hill, due 
to the remoteness of the buildings from the smoke 
of the city, possesses great advantages over the old 
observatory on Calton Hill, where much excellent 
work has been accomplished notwithstanding the 
disadvantages of the site. 

In concluding our articles, we have to express 
our thanks to Mr. W. W. Robertson, Her Ma- 
jesty’s Inspector of Works, for permission to re- 
produce the drawings; and to Dr. Ralph Cope- 
land, the Astronomer-Royal for Scotland, who has 
given us full information about the equipment of 
the observatory. No one was more able to de- 
scribe all the instruments, for with them he has 
done much valuable work. 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CorrEsPONDENT.) 
(Continued from page 482.) 

Tue CHEMISTRY AND GRADING oF Founpry Iron. 

THIs paper was presented by Messrs. C. R. Baird 
and Co., of Philadelphia. After stating that until 
recently little attention was paid to chemical con- 
stituents, the iron being graded rather by the 
appearance of a fracture, the authors said that the 
influence of silicon is commonly understood, but 
although other elements are entitled to almost equal 
recognition, they rarely receive it. It has been 
claimed that the appearance of the fracture, to- 
gether with a knowledge of the amount of silicon 
present, is all that the founder requires to produce 
good results. This is, of course, better than the 
old method, where even the amount of silicon was 
unknown ; but the authors stated that the most 
progressive founders recognise the importance of 
the other elements and request complete analyses. 
The consensus of opinion of their customers is as 
follows : 
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Proportions Required. 














Elements. _ 

LE I. | OL. Iv. | V. 
. | per ct. ‘per ct. | per ct. | per ct. | per ct. 
Graphitic carbon ..| 3.20 | 3.30 | 2.90 | 3.00 | 38.00 
Combined carbon ..| 0.30 0.20 | 0.40 | 030 | 0.30 
Silicon .. —..|, 75 | 3.00 | 240 | 260 | 2.50 
Phosphorus «. | 0.60 0.80 | 0.60 | 0.80 | 0.90 
Manganese .. 0 60 0.50 0.60 | 0.50 | 0.30 
Sulphur 0. 0.015 | 0.02 


015 0.01 | 0.02 | 





No. I. is for the manufacture of pulleys, small 
machinery castings, &c. 

No. II. for carrying harder pig iron or scrap, and 
for making choice light hardware castings, &c. 

No. IIL. for heavy machinery castings, &c. 

No. IV. for carrying harder iron, and for light 
machinery castings, stove plate, &c. 

_No. V. plain foundry. There is a wide varia- 
tion in the specification of this grade, which is 
more frequently sold without guarantee than any 
other. Where low-grade pig iron or scrap can be 
secured cheaper, many founders use a large per- 
centage of it in making iron containing as high 
as 12 per cent. of silicon, with most satisfactory 
results. Where great fluidity is especially required, 
regardless of strength, iron very high in phos- 
phorus is necessary. The authors stated that 
owing to the fact that they have to deal with the 
output of 26 furnaces, which produce all descrip- 
tions of pig iron, and that they are frequently 
obliged to furnish complete mixtures for various 
classes of castings, they have recently established 
a private laboratory, in charge of a competent 
chemist, and now make mixtures and combine 
these widely different irons entirely by analysis. 


Tue InrLuENce oF DirFERENT ELEMENTS IN 
Cast Iron. 


Another discussion of interest was submitted by 


fluence of Different Elements.” It was a summary 
of Ledebur’s results, and was eminently practical. 
‘* Manganese increases the absorption of carbon ; 
silicon and sulphur decrease it ; also phosphorus, 
but not so much as the others. Iron containing 
silicon or sulphur never contains as much carbon as 
the maximum for the kind of iron. These elements 
replace carbon nearly in the ratio of their atomic 
weights ; one part of silicon replaces three-seventh 


























Fig.1. Idler Pulleys with Skert Boards. 
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part of carbon, one part of sulphur three-eighth 
part of carbon. Iron with 2 per cent. of silicon 
and no manganese seldom has more than 3.8 per 
cent. carbon. Ferromanganese with 50 per cent. 
manganese and 2 per cent. of silicon not much over 
5 per cent. carbon. 

‘*In a pure iron with 4 per cent. carbon a small 
amount of silicon separates graphite. If only1 per 
cent. of carbon is present several per cent. of silicon 
may be present before the graphite can be observed. 





that able chemist Mr. E. K. Landis, on the ‘‘ In- 





the more manganese or sulphur present the greater 
the amount of silicon required to produce graphite. 

‘Silicon lowers the saturation point for carbon 
and causes graphite separation. It lowers the 
melting point, but less than carbon. Manganese in- 
creases the saturation point for carbon, but pre- 
vents graphite formation. Manganese and silicon 
have opposite effects on graphite. It increases 








Manganese and sulphur prevent graphite formation; 





hardness and brittleness by increasing combined 


















































Fig . +. Support of Belt by three Pulleys. 
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Fig. 8. Delivery of Coarse Material from One 
I Belt to another. 





Fig. 7.Method of Driving Long fonveyore from the Receiving End. 


carbon. In large amounts it raises the melting 
point. Manganiferous pig iron has a tendency to 
absorb large quantities of gases and thus produce 
blow-holes. Sulphur reduces carbon.” It tends 
to produce low carbon white metal when in large 
amounts. A few tenths of a per cent. of sulphur 
show this influence. In reducing the saturation 
point for carbon, sulphur acts like silicon, but has 
an opposite effect to silicon in regard to graphite. 
It lowers the melting point. Phosphorus increases 
the fluidity and hardnes:, but not so much as 
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THE MIRRLEES, WATSON, AND YARYAN COMPANY’S WORKS IN GLASGOW, 


(For Description, see Page 534.) 








carbon. As silicon tends to form graphite, higher 
silicon iron may contain more phosphorus than a 
lower silicon low graphite iron. 


THE WALRAND-LEGENISEL PROCEss. 

Another paper of considerable interest was pre- 
sented by Mr. H. L. Hollis, of Chicago, a metal- 
lurgist and chemist of considerable reputation. It 
was entitled ‘‘The Walrand-Legenisel Process.” 
We make the following extract : 

‘* Briefly stated, the Walrand-Legenisel process 
is an addition to the Bessemer operation, with the 
object of obtaining quiet and more fluid steel and 
consequently sound castings and ingots. This is 
achieved by adding ferro-silicon at approximately 
the time of flame drop in the ordinary Bessemer 
operation and making an after-blow. The high 
caloric power of silicon is well known, and the rapid 
combustion of it immediately before pouring raises 
the temperature of the steel most noticeably, and, 
what is further, finishes the steelmaking operation 
by the combustion of silicon to a solid (slag) instead 
of carbon to a gas. The hij:sh temperature thus 
obtained and the consequent fluidity of the steel is 
well shown by the very small and intricate castings, 
running down toa fraction of a pound in weight, 
which are regularly made; but perhaps the best 
indication of the heat of the steel is shown by the 
fact that as small charges asx 600 1b. have been 
blown successfully for several years at Paris, and 
often the charge poured entirely into small work, 
taking from 15 to 25 minutes, without a sign of 
skull in the ladles. At the Potter and Hollis 
Foundry Company’s plant, Chicago, heats of 
1000 lb. to 1200 1b. of steel have often been poured 
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hy means of two hand ladles of 100 Ib. capacity 
(necessitating refilling each five or six times), and 
not less than 20 minutes taken for the casting, and 
yet the ladles would be entirely free from skull at 
the end.” 

In conclusion, the author claimed several advan- 
tages from the process, of which the following is a 
summary: 1. It furnishes a steel foundry with 
fluid, quiet steel in quantities and at such intervals 
az are best adapted to the work to be poured. 
2 It makes possible casting successfully small and 
intricate pieces in steel. 3. Green sand moulds 
can be used with most satisfactory results, the steel 
being so fluid and holding its temperature so well 
that it can be poured slowly over a lip, and in this 
way not teara green sand mould and not carry in 
alr, as is the case so often when bottom pouring is 
employed. It is preferable to use dry sand moulds, 


for with green sand there is an unavoidable ‘‘ pin- 
holing ;” this applies to such castings as have to be 
subsequently machined. 4. The cost of installa- 
tion is relatively small, and a converter can be 
heated up in an hour ready for use; it is, there- 
fore, unnecessary to operate the plant continuously 
to obtain economical or satisfactory results. 


Bett Conveyors. 


Of late much attention has been attracted to belts 
as a method of conveyance, and in this connection 
the abstract of a paper by Mr. Thomas Robbins, of 
New York, would seem timely. It was called, 
‘* Notes on Conveying Belts and their Use.” The 
author remarked the following characteristics of 
the belts he had examined in 1890: 

He noticed that the thin layer of rubber which 





covered the belt resisted the abrasion much 
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longer than did a corresponding thickness of the 
cotton duck which formed the bedy of the belt ; in 
fact, the life of the cover represented about one- 
half the life of the belt, although forming less than 
one-fifth of the total thickness. 

Kach layer or ply of duck wore out more quickly 
than the one preceding it, showing that the fibres 
were cut more easily when under tension, and, of 
course, the tension on each fibre increased as the 
number of fibres bearing the tensile strain dimi- 
nished. 

The wear was greatest in a line along the centre 
of the belt. Frequently this part would be so 
quickly destroyed as to cause the belt to split in 
two longitudinally, though at the same time the 
portion nearer the edges was almost as good as 
new. He decided to strengthen the cotton duck so 
as to resist abrasion by a compound of rubber, 
and had the satisfaction of finding the belts so 
strengthened in 1892 in good order to-day. He 
summed up as follows : 

There are four principal methods of supporting 
conveying belts. First we will consider the oldest 
method, in which the belt lies flat upon a straight- 
faced horizontal pulley. On account of the liability of 
the material to roll off the belt, this form is only 
suitable under certain conditions. The belt cannot 
be heavily loaded, and the feed must be so regulated 
that an even amount may be delivered to the belt 
at all times. If the material is below } in. in 
size, the speed may be as high as 300 ft. per 
minute. In carrying larger stuff on flat belts the 
speed must be lower ; but the most necessary thing 
is to keep the belt very tight, that the material may 
not be jarred off in passing over the idler pulleys. 
This, of course, increases the strain on the bear- 
ings, and from that fact, together with their low 
efficiency compared with systems to be described 
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later, we may consider flat running belts as being 
out of date. 

The second method (Fig. 1, page 531) is somewhat 
like the first, but with the addition of skirt boards at 
the sides to increase the capacity of ‘the conveyor. 
This method of rigging beJt conveyors is in great 
vogue among brickmakers and others who handle 
clay. It will be easily seen that the material must col- 
lect between the skirt boards and the belt, and that, 
as it hardens, it will cut a strip off each side. It is 
only fair to say, however, that the skirt boards fill 
one useful purpose, as it is the practice of the men 
shovelling into the belt to rap their shovels against 
the boards in order to get rid of the sticky clay. A 
board for this purpose can be applied, however, to 
a much better form of conveyor, and in such a way 
that it cannot interfere with the belt (see Fig. 2). 

In another method a trough is made by raising 
the sides of the belt, instead of using boards, as 
described above. The conical pulleys used for this 
purpose are shown in Fig. 3. This method has an 
obvious fault, owing to its bad design. As the 
diameter of the pulley at the outer point is twice 
that at centre, the outer edge of the pulley goes 
twice as fast as the inner edge. This causes a slip 
which soon wears out the under surface of the belt. 
For belts not wider than 14 in., this form is not 
bad, for with small belts the weight on the pulleys 
is light, and the effect of the slipping is conse- 
quently less severe. 

The fourth and best form of belt support is 
composed of three pulleys, one carrying the middle 
or bottom of the belt, and one on each side with its 
axis at an angle of 45 deg. The shafts of all three 
pulleys are held in a pair of combination bearings 
which can be adjusted to different widths of belt. 
The author stated that the method of support he 
recommended referred to belts with a maximum 
width of 14 in. The means of supporting the 
empty part of the belt on its return consists of 
one or two flat pulleys, as shown in lower part of 
Fig. 4. 

Long conveyors may be economically arranged 
by combining the first and last methods. If the 
belt were run flat the whole distance it would 
need to be so wide and the extra cost of the belt 
would be about equal to the money saved in using 
the cheaper flat form of pulley ; but by placing a 
set of troughing pulleys between every fourth and 
fifth set of flat pulleys, or at such other interval as 
may be found advisable, the load is so centred on 
the belt at each of these points that it has no time 
to overflow before it is again centred between the 
next pair. In this way the use of a very wide 
belt is unnecessary, but the conditions are not 
always favourable to this plan. On very long con- 
veyors it is often advisable to have about midway 
a pair of idlers, running on a vertical axis, or in- 
clined inward, so as to make a right angle with the 
edge of the belt. These will serve to keep the 
belt straight on the pulleys if there is any ten- 
dency to run toward one side (see Fig. 5). 

The large pulleys at the end of the belt should 
be slightly crowned on the face, and the pulleys 
should not be less than 4 in. wider than the belt. 
The driving pulley ought never to be less than 
30 in. in diameter, and in the case of long wide 
belts 48 in. is advisable, as it allows the first return 
pulleys to be so placed as to give the belt a very 
large arc of contact on the driving pulley (see 
Fig. 6). Whenever it is possible it is better to 
have the driving pulley at the delivering end of the 
belt ; but if it must be at the receiving end a triple 
set of pulleys connected by gears can be easily 
arranged, which renders slipping impossible with 
the longest and heaviest loads. 

The author expressed his surprise at the small 
amount of power required to convey material by 
this means, and gave as an instance an installation 
in which a conveyor which carries 1000 tons per 
day a distance of 180 ft., and elevates it 40 ft. while 
doing so, only requires 4 hor:e-power. 

He expressed himself ir favour of higher 
speeds than are commonly employed, and con- 
sidered that a good speed for level work is 450 ft. 

er minute ; at an angle 650 ft. is not at all too 
ast ; he stated that he had seen belts working 
smoothly at 900 ft. per minute, and at an angle of 
27 deg. 

In conveying ore or rock the wear on the belt is 
very hard, but may be reduced, when the material 
has to fall through any moderate distance, to dis- 
charge it on an accumulated pile of itself and then 
roll off on to a chute, whence it may slide quietly 
upon the belt and not move until it reaches the end 


of its journey. Fig. 8 illustrates a device in use at 
the New Jersey and Pennsylvania Concentrating 
Works, Edison, N.J. The chute should be made 
of cast iron with sides, and should be so wide that 
the ore or other material cannot get jammed, as 
it is very apt to do. The objection to a wooden 
chute is that the broken stone or ore does not slide 
properly upon it, but runs down in a succession of 
jumps that are as apt as not to carry it over the 
side of the chute or off the belt. 

The best plan of joining belts is by means of thin 
steel plates upona strip of thin leather or canvas 
which covers the opening in the belt and thus pre- 
vent leakage. 

(Zo be continued.) 





MIRRLEES, WATSON, AND YARYAN 
COMPANY’S WORKS AND SUGAR 
MAOHINERY. 

ProBaBLy no colonial industry, not even except- 

ing mining, and certainly none concerned with a 

food product, has called for so great a weight of 

machinery as the manufacture of cane sugar ; and 
it is safe to say that no manufacturing centre has 
provided so large a proportion of that weight of 
machinery as the commercial capital of Scotland. 

The citizens of Glasgow and neighbourhood were 

ever ready to take advantage of the opportuni- 

ties for commercial development in the British 

colonies opened up to them by the Union. A 

remarkable business, centring in their city, was 

built up by them in connection with tobacco plan- 
tations in the British-American colonies, and the 
foundation of much of the present greatness and 
wealth of the city was thus laid. The War of Inde- 
pendence, however, broke up what tha enterprising 
and persevering merchants of Glasgow seem to have 
made almost a monopoly for themselves ; but some 
of the energy thus set free soon found other 
colonial channels in which to run—notably the 
cultivation of sugar. Sugar refineries and dis- 
tilleries for the production of spirit from molasses 
were set up in the city. Outward and visible signs 
of that early colonial connection may be noted in 
the names of some of the principal streets of 

Glasgow—Jamaica street, Virginia-street, St. Vin- 

cent-street, and in other colonial names. 

The intimate relationships thus established with 
the colonies at an early period in their commercial 
growth, confirmed and strengthened by the con- 
tinuous development of the city’s shipping facilities 
and her great command of coal and iron and 
skilled and industrious labour, combined to place 
Glasgow ahead of all other centres of industry in 
regard to the production of cane-sugar machinery, 
a position she still maintains. 

Amongst the leading firms in this particular 
branch of mechanical engineering is the Mirrlees, 
Watson, and Yaryan Company, Limited, and a de- 
scription of the works which they have o1ganised as 
a result of long experience will be specially inter- 
esting. But first a word or two as to the firm itself 
may be written. The business was founded in 1840 
by the three brothers, Peter, William, and Andrew 
McOnie, the original title of the firm being P. and 
W. McOnie ; Mr. Andrew McOnie was engaged as 
works manager. All three brothers have now 
passed away ; the last, the late Sir William McOnie, 
at one time Lord Provost of the city, died in 1894. 
Mr. William McOnie retired from the firm in 1848, 
and Mr. James Buchanan Mirrlees joined Mr. 
Peter McOnie, the title of the firm becoming 
McOnie and Mirrlees. Two years later Mr. Peter 
McOnie died, and Mr. William McOnie went into 
partnership with his brother Andrew, to commence 
the separate business of the firm of W. and A. 
McOnie, still engaged in the industry as McOnie, 
Harvey,'and Co. Thereupon Mr. Mirrlees took into 
partnership the late Mr. William Tait; the firm 
continued, however, as McOnie and Mirrlees until 
1858, when the title was changed to Mirrlees and 
Tait. Under this title and direction the house 
remained for 10 years, when, on the failing health 
of Mr. Tait, Mr. (now Sir) W. Renny Watson was 
taken into partnership, and the title of the firm 
became Mirrlees, Tait, and Watson, Soon after 
this Mr. Tait died, but the title of the firm con- 
tinued as before until 1882. During this latter 
period the firm first rented an iron foundry on the 
north side of the city for their own use—they had 
vr purchased their castings from other 

ounders. mirgge: oes they built a new foundry in 

Dundas-street, adjacent to their general works. 








They also acquired from Mr. David McColley 


Weston, of Boston, U.S.A., the sole rights for the 
United Kingdom and the principal cane sugar 
countries of the world in his inventions, the sus- 
pended and pivoted oscillating centrifugal machines 
and the centrifugal friction pulley, of which ap- 
pliances many thousands have been made for use 
in the sugar and various other industries. In 1882 
Mr. R. A. Robertson and Mr. J. G. Hudson, who 
had been for some time in the management of the 
business, were admitted as partners, and a change 
was again made in the title to Mirrlees, Watson, 
and Co. 

The firm fully shared in the prosperity of the 
years from 1878 to 1884, when trade advanced by 
‘* leaps and bounds,” to use the well-known phrase. 
During that time they shipped over 45,000 tons 
of machinery, of an aggregate value of close upon 
1,500,000/. ; in one year the shipments averaging 
1000 tons of machinery for 11 out of the 12 
months, the actual total for the year having been 
11,500 tons Shortly after the enlargement of the 
co-partnery in 1882, an offshoot was established 
in Dundas-street, adjacent to the general works 
of the firm, specially for the development of their 
business in the Weston centrifugal machines. For 
the new firm, which assumed the title of Watson, 
Laidlaw, and Co., entirely new and specially de- 
signed works were built. Mr. John Laidlaw, who 
had for a considerable time had charge of the cen- 
trifugal machine department in the parent house, 
became managing partner. 

Mr. Hudson retired in 1888, and Mr. W. J. 
Mirrlees, the eldest son of Mr. J. B. Mirrlees, 
became a member of the firm. In 1887, Mr. A. G. 
Paine came over from New York to London, and 
established in the metropolis a branch of the Yaryan 
Company of the former city, for the introduction 
into Europe of the distinctly original evaporating 
apparatus invented by Mr. Homer T. Yaryan, of 
Toledo, U.S.A., which had already obtained a con- 
siderable vogue in the United States. The rights 
to that invention in connection with sugar for the 
United Kingdom and the British colonies were 
obtained from the Yaryan Company by Mirrlees, 
Watson, and Co. in 1887. Two years later, the 
businesses of the two houses, which had thus be- 
come intimately associated, were combined (exclud- 
ing only the business of the Yaryan Company in 
the United States, Canada, and Cuba). The new 
organisation under the Companies Acts assumed 
the title now borne by the house, of the Mirrlees, 
Watson, and Yaryan Company, Limited. Mr. James 
Buchanan Mirrlees is the chairman of the company, 
the directors being Sir Renny Watson and Messrs. 
R. A. Robertson, W. J. Mirrlees, J. Platt (Messrs. 
Mather and Platt, of Manchester), E. Gibson 
(Messrs. John Hubbard and Co., of London), and 
Mr. A. G. Paine, of New York. The general 
manager is Mr. Frederic H. Sawyer, M. Inst. C.E., 
and the secretary Mr. R. B. Mitchell. 

The general works of the firm are situated in 
Scotland-street, on the south side of the Clyde, con- 
venient to the principal shipping docks, and they 
are substantially built, compact, and well lighted. 
The actual frontage on Scotland-street was formerly 
a little over 250 ft., but this has recently been 
increased by the purchase of a piece of land formerly 
occupied by a portion of the now abandoned Lance- 
field Forge, the total frontage now being rather 
more than 350 ft. The ground area at present 
occupied is within a fraction of 12,000 square yards. 
The new acquisition increases it to about 17,400 
square yards. In addition there are upper floors 
aggregating 7200 square yards. 

We take first the pattern shop, a three-storey 
building, adjoining the general and drawing oflices, 
which form an extensive range of buildings in 
Scotland - street. The pattern shop, which com- 
municates directly with the drawing office, is about 
80 ft. long by 53 ft. wide, and contains circular saws, 
planing machines, gear - cutting machines, fixed 
hand-shaping machines or ‘‘ trimmers,” &c., the 
power being provided by a diagonal steam engine 
with rope gearing. The working floor communi- 
cates, by a central well, with the two floors below, 
which constitute stores for patterns in regular use, 
supplies of timber, &c., the three floors being 
served by a power hoist. 

The boiler shop, which comes next in order of 
description, is about 130 ft. long by 100 ft. wide, 
containing the usual modern boilermaking appli- 
ances—hydraulic riveters (fixed and portable), drill 
for drilling plates after being rolled and put in 
position, large plate furnaces, &c. The shop is 








commanded by an overhead travelling crane, rope 
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driven. A gallery down one side accommodates 
various rolls, punching machines, and other appli- 
ances for the lighter class of boilerwork. This 
gallery, part of which is utilised as a store, is 
served by hydraulic cranes. ; 

The joiners’ shop is next in order. It is about 
91 ft. long by 48 ft. wide, and in it there is a hori- 
zontal Corliss-gear steam engine, with rope trans- 
mission, providing power for the machine tools of 
the joiners’ and the boiler shops and for an air 
blower for the plate furnaces. 

The erecting shop is a building 200 ft. long by 
82 ft. wide, and part of it is shown on the engrav- 
ing on page 532 (Fig. 1). It is divided into two bays, 
the roof, &c., being supported by a row of cast-iron 
columns down the centre. This shop is served 
by two overhead travellers, each capable of lifting 
15 tons and driven by ropes. A number of Yaryan 
evaporators are shown in various stages of construc- 
tion, but these we shall illustrate and describe in 
detail in our subsequent articles. Adjoining the 
erecting shop, and in direct communication with it, 
is the machine tool department, which is 250 ft. 
long by 150 ft. wide, divided into three spans—one 
of 50 ft. and two each of 25 ft. The first section, 
which is partially shown in Fig. 2, is open to a 
high roof, the others being covered by two upper 
floors. 

The ground floor of this shop contains about 
50 large machine tools, amongst which are a 
planing machine capable of cutting 21 ft. by 
6 ft. ; special vertical boring machines for boring 
tubeplates of multitubular boilers and multiple 
effect evaporating apparatus; a vertical lathe 
capable of taking pieces 11 ft. by 11 ft., with three 
tool-holders—two on the cross-slide and the other 
on one of the uprights; another vertical lathe, 
illustrated by Fig. 3, capable of taking a piece 
16 ft. 4 in. by 9 ft. high, and having two tool- 
holders ; one horizontal lathe capable of taking a 
piece 6 ft. by 22 ft. long, with four slide rests ; 
wall-planing and slotting machine with a cutting 
range of 20 ft. by 11 ft. ; Barrow’s screwing ma- 
chines-—one for 1} in. to 4 in., and one for 2? in. to 
6 in. ; one of Shanks’ new boring machines capable 
of being used also for milling ; horizontal hydraulic 
press to exert a pressure of 700 tons, used princi- 
pally for putting gudgeons into their rollers. 
Fig. 4 is an illustration of this press whilst being 
used for testing a set of the firm’s toggle apparatus, 
which we shall describe in our next article. Here 
also is one of Hulse’s new milling machines, which 
we illustrated in vol. lviii., page 133. The tool in 
this particular case has been specially arranged for 
machining the steel castings of which the toggle 
apparatus just mentioned is largely composed, in- 
cluding the cutting of deep grooves two at a time 
to receive the ends of the steel toggle plates. 
The machine is able to take a cut 12 in. wide by 
3 in. deep at the rate of 2 in. per minute. 

The principal bay of the machine shop is served, 
as shown on Fig. 2, by a 10-ton electric over- 
head travelling crane and a 15-ton rope-driven 
travelling crane, the smaller bays being served by 
ordinary cranes. Tramways communicate where 
necessary between the different departments on the 
ground floor, so that everything is done to facilitate 
communication. 

On the first of the upper floors, partly shown on 
Fig. 2, there are accommodated about 90 machine 
tools, comprising planers, shaping machines, mill- 
ing machines, drills, grinders, screwing machines, 
&c. On the first floor, too, is a very complete 
mandril and template store. From this department 
an iron staircase leads to the second floor, accom- 
modating about 30 lathes and other tools. Both 
these two upper floors are served by an hydraulic 
lift and overhead railways. 

The power for driving the machine shop is fur- 
nished by a six-column beam engine, with Corliss 
valve gear, and a horizontal trip gear engine, the 
former transmitting the power by gearing, and the 
latter by a rope drive. 

Beyond the machine shop, and separated from it 
by an uncovered yard, is a fireproof pattern store, 
with four floors, having a length of about 136 ft. 
and a mean depth of 40 ft., and provided with an 
hydraulic elevator at one end. Adjacent is the 
boiler-house, accommodating four multitubular 
boilers. 

On the upper floors of an annexe, served by an 
overhead traveller and hydraulic cranes, there are, 
amongst other things, a multiple drilling machine, 


by 45 ft. wide, containing 21 hearths, five steam 
hammers, hydraulic press, steam olivers, circular 
saw, regenerative gas furnace, and other appliances. 

The works are lighted by electricity, three Brush 
dynamos being used for arc lights and one Man- 
chester dynamo for incandescent lights, the motive 
power being provided by a horizontal trip gear 
engine and a diagonal engine. 

The iron foundry is situated in Dundas-street, 
within a stonesthrow of the general works, and 
has a frontage on the street of about 176ft. and a 
ground area of about 2800 ft., there being in 
addition a large moulding gallery and a smaller one 
for general purposes. This department, like the 
principal machine shop and the erecting shop in the 
Scotland-street works, impresses the observer by 
the substantial character of the building, the lofty 
well-lighted roof, and the compact and convenient 
general arrangement. The foundry has two cupolas, 
capable of running 100 tons of cast iron per day, 
and, in addition, a small Herbertz cupola on the 
Jarge gallery for occasional use. The house is 
divided into two spans of equal width, each being 
served by a 20-ton overhead traveller with rope 
drive. In addition there are nine hydraulic cranes. 
Five large stoves are available for drying purposes. 

It may be added that on a portion of the new 
ground recently acquired, the firm have erected a 
large experimental house, intended for the practical 
testing of their evaporating apparatus before ship- 
ment, and for general experimental work. There 
is provided a 120 horse-power water-tube boiler of 
the company’s own construction. 


(To be continued.) 





THE ATLANTA EXPOSITION.—No. III. 
By Doctor Lronarp Watpo, Sci.D., New York. 


Corron AND MANUFACTURES. 

THE South’s cotton possibilities and present con- 
dition attracted a large amount of intelligent atten- 
tion. At the beginning of the Exposition the New 
England Cotton Manufacturers’ Association held 
an Atlanta meeting largely devoted to the con- 
sideration of the fielding and manufacture of the 
Southern product. Mr. Edward Atkinson set forth, 
with his usual felicitous versatility, the Northern 
view of the improvement of Southern cotton. In 
his paper before the association he starts out by 
announcing Dr. F. H. Bowman’s proposition that 
the successive work of the South in the field, the 
gin-house, and the compress succeeds in depriving 
a cotton fibre of three-quarters of its initial strength. 
He then goes on at some length to develop the idea 
that the first important step for the progress of 
the South is the development of her labour market, 
and that this development must begin with the 
systematic education of the boys in their public 
schools. His whole consideration of this part of 
the subject makes one doubt whether he properly 
estimates the effect of heredity and climate. 

It is impossible to conceive of the high activity 
bred by cool nights and cold winters as being a de- 
velopment of any Southern school system. In 
fact, the school system and high activity are the 
results of heredity and climate, and it is impossible 
to imegine any such development of cotton manu- 
facturing in the South as exists in Massachusetts 
or in England. On the other hand, in the fielding 
of cotton, Mr. Atkinson is undoubtedly right in 
saying: ‘‘There is more profit awaiting you in 
saving waste in the present mode of ginning, baling, 
and preparing your cotton than there ever will be 
in its conversion into cotton fabrics.” Speaking 
of the future, he says, ‘‘The problem put before 
us will be, how to supply 1,400,000,000 people with 
50 yards each of cotton cloth, so as to bring them 
up to our present standard of consumption. At 
15 lb. of cotton—one-sixth out for waste—that 
would be 123 1b. of sheeting, of 4 yards to the pound, 
of fair average fabric. That supply would call for 
a supply of 42 million bales of cotton of 5001b. 
each, or only about five times our present average 
crop. When you really learn how to make cotton, 
nothing less than one bale to an acre would be 
thought of.—640 bales to a square mile, or 65,526 
square miles for the full supply. Texas can supply 
the whole crop of 42,000,000 bales, on less than 
one-third of her area.” Later, in the same paper, 
he points out that ‘‘if all the exports to China 
from Europe and America were used for clothing at 
5 Ib. per head they would not suffice for a fifth part 
of the population ; but more than half these goods 


of the great river population, and for uniforms for 
soldiers. If China has been >pened to trade by the 
Japanese, then there must soon be a much greater 
export demand either for the class of goods in 
which our Southern friends have the best chance 
of competing with us, or for Southern cotton to 
supply the Japanese, and, perhaps, the Chinese 
cotton factories. .... You may cite to me the 
competing cotton- growing countries of Egypt, India, 
China, and the Argentine. The limit of iand which 
can be spared from food crops in Egypt has been 
reached, and cannot be extended until great works 
of irrigation now contemplated are completed, 
which will occupy many years. Long before they 
are established, if ever they may be, I believe the 
Egypt type of black-seed cotton will be grown in 
abundance in Lower Texas. What chance will 
Egypt then have, where the taxes, even under 
English rule, take half the product, against the 
lightly taxed people of Texas?” He thinks the 
India cotton is too inferior in quality, and the 
cotton-picking population of the Argentine is too 
scant to afford serious competition. 

Mr. Richard H. Edmunds, who is the editor of 
the Manufacturers’ Record, one of the very best of 
the Southern journals, gave at the same meeting a 
carefully prepared paper, in which he argued that 
the most potent influence in the falling behind of 
Southern cotton manufacturing arose from the 
enormous losses of the Civil War. He said of the 
New England man that if he tried to understand 
the South, “he must see it is not simply a case 
where one section stood still for a quarter of a cen- 
tury, as a result of the most disastrous war in the 
world’s history, judged financially and from its 
immediate effects, and the other section advanced 
by leaps and bounds.” And he adds that the 
Southern mills are already consuming 1,000,000 
bales a year against 2,000,000 bales in the rest of 
the country. The question of investment of 
Northern and English capital is of such interest in 
this connection that I give the following extract 
from Mr. Edmunds’ paper, which is the best 
résumé of the subject that has come to my notice : 

** At the present time the South is building about 100 
new mills, which, with the enlargements now being made 
to existing plants, will need for equipment over 800,000 
spindles. At the risk of wearying you with statistics, it 
becomes necessary to present some figures to show the 
actual progress which the South has made in this in- 
dustry. The census of 1880 reported that there were in 
the South 180 cotton mills, with an aggregate capital 
amounting to 21,976,000 dols,, and having 667,000 spindles. 
By 1890 this had nearly trebled, and we had 254 mills, 
61,124,000 dols. of capital, and 1,712,000 spindles. No 
one would have dared in 1890, though, to predict that 
the figures of that year would treble in another decade, 
but this we can now see will bedone. Five years have 
passed, and the South has in mills now in operation and 
those which will be at work within 60 days 3,000,000 
spindles. Add to this number 800,000 for mills under 
construction, and by the end of the current crop year this 
section would have 3,800,000 spindles in operation. Ib 
will then only require an average increase of 300,000 
spindles a year to give the South a total of 5,000,000 
spindles by 1900. It is now safe to predict a consider- 
ably larger number than that. 

‘The relative growth of the consumption of cotton in 
Northern and Southern mills of late years, as reported by 
the New Orleans Cotton Exchange, has been as follows : 


Northern Southern 
Crop Years. Mills. Mills. 

Bales. Bales. 
1894-95 ... 2,083,839 862,838 
1893-94 ... 1,601,173 718,515 
1892-93 ... 1,687,286 743,348 
1891-92 ... 2,190,766 686,080 
1890-91 ... 2,027,362 604,661 
1889-90 ... 1,799,258 546,894 
1888-89 ... 1,785,979 479,781 
1887-88 ... bes ae 1,804,993 456,090 
1886-87 . ate 1,710,080 401,452 


‘Under the activity eine last year in cotton 
manufacturing interests Northern mills regained most of 
the loss of the two preceding years, but their purchases 
were still 107,000 bales less than 1891-92, while during 
the same period Southern mills incre their con- 
sumption on 176,800 bales compared with 1891-92. The 
Commercial and Financial Chronicle distinguishes between 
the ‘ takings’ or purchases and the actual consumption, 
and makes the figures as follows: 


** Actual Consumption. 


orthern Southern 
Crop Yeare. Mills, Mills. 
Bales. Bales 
1889-90 ... = SA - 1,800,000 549,478 
1890-91 ... oa eae 1,925,000 605,916 
1891-92 ... as aes 2,025,000 681,471 
1892-93 ... laa ae 1,950,000 733,701 
1893-94 . See aa 1,675,000 723,329 
1894 95 .. 1,640,769 853,352 
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GrowtTH or CorroN MANUFACTURE IN THE SOUTHERN STATES, 
































Mills. | Looms. Spindles. 
States. SREY lee oe “| Tents | ] 
June, | June, December; June, | June, (December; June, | June, | December 

1880. | 1890. 81, 1894. 1880. | 1890. 81, 1894. | 1880. | 1890. | 31, 1894. 

Cotton Mille, | | | 
Alabama og ; oe ° 16 | 13 30 863 | 1,692 4,019 | 49,432 79,234 | 264,458 
Arkansas ee = ee e 2 | 2 5 28 | 1,726* 220 | 2,015 66,980* 16,640 
Fiorida .. es ie ae oe 1 1 1 we | ye | - | 816 * 1,400 
Georgia .. ae oe os oe 40 | 53 69 4,493 | 10,459 | 13,522 | 198,656 | 445,452 592,764 
Kentucky a ‘ie ae - 3 | 5 8 73 677 748 | 9,022 | 42,942 64,088 
Louisiana = oe 5 - 2 2 7 120 - 1,495 6,096 | ei 55,132 
Maryland oe Ke os ee 19 | 15 | 22 2,425 2,965 3,520 125,706 | 168,930 176,786 
Mississippi = i i : 8 9 10 644 1,352 1,894 8,568 57,004 62,678 
North Carolina = 5 49 91 158 1,790 7,254 14,376 92,385 337,786 743,299 
South Carolina 14 | 84 1 1,676 8,546 20,004 82,334 332,784 730,590 
Tennessee ‘e = _ 16 20 | 27 818 2,043 2,539 35 736 97,524 128,066 
Texas .. os .. ox ay 2 } 1 14 71 ee 2,385 2,648 | ee | 7,514 
Virginia. . oe “6 sei . 8 g 13 1,322 2,517 8,483 44,340 | 94,294 | 120,444 

—— } Pa ERR, ERE ns ENE EE coke ae 
Total .. os oe 180 255 425 14,328 | 39,231 68,205 667,754 1,712,930 3,023,859 
! 
Capital Invested. dols. 
1880 ar es na 21,976,713 
1890 = we ae 61,124,096 
1894 ae as ° 107,900,000t 


* Includes looms and spindles of Florida, Louisiana, and Texas. 


panic year 1893-94, was less than for any year since 
1890-91, having been 85,000 bales smaller than in the 
latter year, and 185,000 bales smaller than in 1891-92, 
Southern mills, on the contrary, gained nearly 250,000 
bales compared with 1890-91, and 172,000 bales compared 
with 1891-92. In 1890-91 the South consumed less than 
one-third as much cotton as Northern mills; last year 
Southern consumption was nearly one-half as much as 
Northern, and is steadily gaining. For the present year 
it will be at least 1,000,000 bales, which is more than half 
as much as Northern mills will consume.” 


The Table given above exhibits the industry 
more in detail. 

In the Exposition itself the most striking exhibit 
in relation to the improvement in the art of fielding 
cotton was, that of the machine called the American 
cotton picker, exhibited by the company of that 
name, of Pittsburg, Pennsylvania. They had pro- 
vided a small cotton field in which to show the 
actual operation of the machine. Like most 
American agricultural machines, the operating 
power is obtained by a gearing connected with the 
axle of the hind pair of wheels. Picker boxes are 
suspended from between the carriage trucks, and 
these boxes have wedge-shaped points attached to 
their fronts, whose province it is to turn the stalks 
aside and bend them in between the boxes where 
the picking points, which consist of steel dull- 
pointed needle arms, can get to work upon the 
cotton. These needle arms are in several rows, 
and are attached radially to upright shafts, which 
turn, and as they turn are moved to the back of 
the box by sprocket-wheel gearing. As they re- 
volve, the cotton staple is torn from its stalk, and 
the rubbish of bloom and leaves and twigs and 
green bolls drop freely through the rather freely 
spaced needle picker arms. These revolve out- 
ward, and catch the exposed fibre on their ends, 
moving somewhat faster than the forward motion 
of the whole machine. By this means the needle 
arms pull the fibre from the bolls, and the former 
is then carried by the needles, which interlap as 
they rotate, to the back of the picking boxes. 

To the ends of these boxes, bags are attached, 
into which the cotton falls. The entire frame of 
picking boxes and pickers can be instantly raised 
to adapt the machine to variations of ground or 
height of plant. It is mounted on four wheels, 
and two horses or mules afford the motor power. 
It weighs about 13001b. Its efliciency is very 
great. Looking down the rows after the machine 
has passed, there is scarcely a shred of cotton 
left, and the cccasional small trees and shrubs are 
not touched. The tests seem to show that the 
machine will average about eight acres of cotton 
picking per day. Considerable experience with 
the machine appears to justify the claims of the 
manufacturers, and the orly important defect 
appears to be a lack of knowledge as to whether all 
the cotton which it picks is ripe. 

As to the actual exhibits illustrating cotton, the 
most interesting were the Government exhibits in 
a series of panels, showing the cotton in the various 
stages from seed to woven fabrics, a small field 
showing the cotton in growth, a small cotton tree 
modelled in wax, with the insects destructive to 
cotton culture in model. The Government ex- 
hibit was most excellently arranged, but individual 
exhibits were conspicuous by their absence. This 
absence is the more striking since cotton is the 
most typical and interesting of all Southern pro- 





+ Estimated on basis of census returns of 1890. 


ducts, and the one on which her most rapid and 
commercial growth has taken place in the past, and 
will take place in the future. The exhibits of 
cotton manufacturing machinery by English and 
American firms were reasonably complete. Two ex- 
hibits remotely connected with the movement of 
Southern crops attracted much attention. The 
first is a modelof the proposed Nicaragua Ship Canal, 
and the second is a model of the Newport News 
Company’s shipyard, near Norfolk, Virginia. In 
regard to the canal, which will probably be built, 
the opinion of Congress seems to be about evenly 
divided as to whether it should be built by the 
Government or by a private corporation. The 
question is under consideration. 

There was a complete exhibit of the Plant rail- 
road and land system in a well-executed model, 
which shows in relief the physical geography of 
Florida, and locates its phosphate beds. Another 
model illustrated a train for freight on the Plant 
system. 

The general assemblage of electrical and me- 
chanical appliances showed little that was new. 

The illustrations on the two following pages give 
an excellent idea of the varied designs of the 
numerous buildings forming this extensive and 
interesting exhibition. The Fine Arts Bnilding is 
a classic and well-executed piece of architecture. 
The United States Government Building is ex- 
tensive and well arranged, and the Auditorium, 
although by no means decorative, has been well 
suited for its purpose. We shall publish some 
further views in a future issue. 





MODERN THEATRE STAGES.—No. VII. 
By Epwin O. Sacus, Architect. 
THE French Woopen StacEe—continued. 

LixE the English stage, the French example, 
with its many openings, is difficult to construct 
with rigidity, so that it may resist the weight 
brought to bear upon it, the loading of one part 
only, or the rhythmical movement of a corps de 
ballet. The supports are placed under the joists on 
each side of the cotitre, as shown in the sections of 
the Brussels Theatre on pages 462 and 463 ante. 

The ‘‘chariots ” run between these supports upon 
rails fixed to the flooring, which is laid across the 
stage on the ‘ mezzanine” level, the rails being 
exactly under the “ cotiére.” The uprights sup- 
porting the stage floor are placed in the ement 
upon a concrete floor, and are braced together at 
the ‘‘mezzanine” level. The uprights are also 
held together at the stage floor level by the floor 
joists I just mentioned. These extend across the 
stage from side to side, and are built into the walls. 
The posts or uprights in the cellar are tenoned 
at the top into the joists. The posts of the 
‘* mezzanine” are fixed in the same way, the tenon 
of the posts above meeting the tenons of the posts 
below, and the mortise passing right through the 
joists. The floor under the ‘‘rue” and ‘‘trappillon,” 
which is practically an open floor on the mezzanine 
level, is supported by the small cross-joists, with 
iron hooks underneath them, as shown in Figs. 66 
and 67, page 539. These are let into an eye and 
strap fixed to the uprights. This enables the 
whole of this floor to be lifted up when the full 
depth of the stage is required to the cellar level, 





These cross-joists and hooks keep the whole of 
the stage from the tendency of moving forward, 
which the slope of the floor towards the foot- 
lights naturally increases, and they form what I 
will term a chain from back to front of the stage. 
Where there is a second or third mezzanine, these 
are constructed on exactly the same lines, with 
the exception that the rail on which the ‘‘chariot” 
glides on the first level is not required. 

Referring to the ‘‘ chariot” of the French stage, 
there are large and small chariots (Figs. 68 and 69), 
the small ones being used for the centre of a scene 
when a tree or some small portion of scenery has to 
be supported, and the large ones to hold up ‘‘ wings.” 
The pole which the ‘‘ chariot” supports, and upon 
which the scene is fixed, variesin height. The larger 
chariot supports two poles, the smaller only one. 
Both kinds of chariot are shown upon the section 
of the Brussels Theatre, and it will be seen that 
the larger one is here made in the form of a 
ladder, to enable the stage hands to manipulate 
the canvases with greater facility. The small 
poles generally have stepping pieces let into the 
sides for the same purpose. heavy load of 
scenery or the weight of a man can give the poles 
a tendency to go out of the ‘‘plumb.” They have, 
therefore, to be very firmly fixed in iron shoes at 
their base, and they are also held in the chariot by 
iron straps. The chariot itself is composed of two 
vertical pieces of wood framed into a wooden base 
which holds the wheels, iron tie-rods being carried 
from the uprights to the base to stiffen the construc- 
tion. The pole drops into the space between the 
two uprights, which are held together by the iron 
straps, the pole resting upon an iron shoe. In the 
large chariot the two sets of uprights are held to- 
gether by an iron tie-rod. When several chariots 
have to be used to support one scene, they can be 
held together by connecting irons fitted into eyes on 
the sides of the chariots. The rapidity and the 
frequency of the movements of the scenes require 
absolute solidity. 

There are two large and one small chariot to 
each cotiére, one large one to the ‘‘ cour,” and one 
to the ‘‘ jardin” side of the stage. Here I must 
point out that the terms “‘ cour” and ‘‘ jardin ” are 
used to designate the sides of the stage in the same 
way as we speak of the “‘ prompt,” and ‘‘ opposite 
prompt” side. The “cour” is to the right of the 
spectator, and the “ jardin ” to the left. The stage 
hands are called ‘‘ couriers” and ‘‘jardiniers,” 
in accordance with the side on which they work, 
This practice originated from the Theatre of the 
Tuileries constructed by Vigarini of Modéne in 
1660. The theatre, which was a large one and 
had very elaborate stage machinery, was erected 
between the Pavillon de Marsin and the Pavillon 
Philibert Delorme in the locality of the Rue de 
Rivoli, and was situated between the court and the 
garden, and hence these appellations of ‘‘cour” and 
‘“‘ jardin” originated. At one time the sides of 
the stage were known as King’s side and Queen’s 
side, but these terms were dropped during the 
Reign of Terror for obvious reasons. The terms 
** court” and ‘‘garden” side, however, survived, 
and are still used. The necessity for a distinctive 
nomenclature of the two sides of a stage is the same 
as for aship, where the starboard and port are used. 

The floor or cover of the ‘‘rue” is formed, as I 
have said, of many sections, which are called 
“traps.” These can be connected together at will, 
and be made to glide under the stage along the 
joists in the same manner as the English bridge 
slider ; they open thus a void large or small in 
accordance with the size of the scene to be raised 
from below. The trappillon opens in like manner, 
but it extends further across the stage than the 
‘‘ rue,” that is to say, is of greater length, the rue 
being about 23 ft. long, where the trappillon is 33 ft. 
The parts of the floor which slide are worked in 
much the same way as the English ‘‘slider,” being 
supported at one end by a lever worked off in a 
groove under the stage, the principal difference 
only being that sections of the floor can be con- 
nected, as a train, by hooks, and it is not necessary 
to remove the whole slider as in the English type. 
To open the void, the end of the slider is connected 
to a continuous rope which is wound round a wooden 
roller with a loose end. It takes two men to work the 
ropes. The sections of the French ‘‘rue”’ are gene- 
rally strengthened beneath by iron bands (Fig. 70). 

I have now to devote myself to a description of the 
machinery above the stage in the French wooden 
type. On referring again to the sections of the 
Brussels Theatre, pages 462 and 463, it will be seen 
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that the whole of the ‘‘scenes” which are suspended 
from above are worked from the ‘‘ flies” and the 
‘‘gridiron.” In the Brussels example there are 
three tiers of ‘‘ fly galleries’ on each side, and two 
gridiron floors extending right over the area of the 
stage floor. Two tiers of ‘‘ bridges” run across 
the stage at intervals, partly hung from the “‘ grid- 
iron” and partly resting upon the rails of the “fly 


Fig.66. 
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Fig 70. 
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galleries” at their ends. These ‘‘ hanging bridges” 
are, as explained when describing the English type, 
for quick access from the flies on one side to the 
flies on the other ; but in the French example also, 
perhaps, more to allow the scene-shifter to reach 
the tops of the scenes to disentangle any ropes or 
undo any knots in the many cords which hang from 
the “gridiron.” The lower tier of these ‘ hanging 
bridges” has to be placed at such a height that it 
cannot be seen by the spectators ; the upper tier is 
generally placed 6 ft. tae the gridiron floor, 
to enable the scene-shifters to reach the gridiron 





from below. The number of the ‘‘ hanging bridges” 


| is the same as the number of the ‘‘ rues” below on 
- stage floor, and their position is exactly over 
them. 

The whole of the top part of the stage, as in the 
English example, is suspended from the roof, the 
main girders of the “fly galleries,” however, also 
having some support on the front and back walls. 
The various tiers of the flies are connected by 





























Fig.71. 
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series of ladders, which are carried up to the two 
gridiron levels. These ladders not only serve as 
means of access to the various levels above the 
stage, but they become a part of the actual con- 
struction of the flies themselves, being framed into 
the fly girders. The whole of the flies, gridiron 
bridges, &c., which are placed above the stage level 
are known on the French stage as les service du 
centre. With regard to the particular uses of the 
various levels of the ‘‘ fly galleries,” it will be seen 
that on the first and second tier the rail is fur- 
nished with wooden cleats for fastening the cords 
by which the scenery is suspended from the “‘ grid- 
iron.” These ‘‘ flies” are used for pulling up and 
lowering the ‘‘cloths,” or, in technical terms, 
serve as the ‘‘ working flies.” The greatest part of 
the working of the top scenes takes place in the 
lowest ‘‘ fly gallery.” 

The force employed to move the scenery in the 
French wooden stage, as in the English example, 
is gravitation, the scenes being balanced by 
counterweights (Figs. 71, 72, and 73). These 
counterweights vary but little. They are cir- 
cular iron discs threaded upon an iron bar, 
with an eye at the end to which is fastened 
the rope attached to the scenery. The iron bar 
has a base in the form of a ‘‘ bulb,” and upon 
this the number of weights are placed in accordance 
with the requirements of each case; each weight is 
made to drop into a socket in the other, so as not 
to slide off. The counterweights as seen in the 
drawings of the Brussels Theatre pass down the 
sides of the stage, and are encased in a framework 
to prevent them falling on to the stage and causing 
accidents should they break loose. 

The drum and shaft enters largely into the work- 
ing of the machinery in the French wooden stage, 
in fact, the two tiers of ‘‘ gridirons’”’ are almost 
entirely occupied by a series of drums and shafts, 
which are worked on similar lines to those described 
in the English stage. The working line is again 
wound up or down from the windlass in the “‘ flies,” 


and when the windlass is released, the counter- 
weight descends, causing the shaft to revolve and 
the scenery to ascend ; whilst when the scenery has 
to be lowered, the windlass is worked, and the 
counterweights wound up. Sometimes a stage 
machinist prefers to arrange his counterweights to 
practically balance with his scenery, in which case 
the working of the windlass up and down requires 
but slight manual effort. Sometimes the counter- 
weights are, however, arranged so as to be heavier 
than the object to be raised, and the rope is 
mounted upon the drum, the working line being on 
the shaft as the only ‘‘ break.” When this work- 
ing line is loosened, the counterweight descends and 
the scene ascends. There is one row of three drums 
and shafts in the top ‘‘ gridiron” of the Brussels 
Theatre, whilst the lower ‘‘ gridiron” has three 
rows of three drums and shafts each. Of course 
in larger theatres these numbers are very much 
augmented. The number of ropes by which the 
scene is hung depends upon the size of the scene, 
but however many ropes are employed, they are all 
brought on to the shaft, and one working line only 
is used and taken off the drum to the windlass in 
the flies. The ‘‘sky borders,” ‘‘gas battens,” 
‘ceiling pieces,” &c., are all raised in.the same 
manner. 

To raise a scene from the cellar below, a method 
is employed similar to that of the ‘‘sloat” of the 
English wooden stage (Figs. 74, 75, and 76). The 
appliance is termed the ‘‘ casette,” which is a sliding 
piece of wood composed of two distinct parts, the 
‘* casette ” proper and the ‘‘Ame.” The ‘‘ casette ” 
is formed of a back, two sides, and a front, with an 
opening in the front. The void of the ‘‘ casette” 
is fitted by the ‘‘4me,” which is made up of two 
parts which glide upwards in the “casette.” On 
to the ‘‘ ime” is fixed the scenery to be raised ; a rope 
is then fastened to the bottom of the ‘‘ Ame,” and 
passed over a wheel at the top of the ‘‘casette ;” 
the rope is then taken down to a drum placed in 
the cellar, and has the working line attached toa 
windlass in the flies, When this rope is wound up 
the ‘‘ime” is raised, sliding up the ‘‘ casette,” 
and appearing through the stage with the scenery 
attached tothe front. The opening through which 
the ‘‘casette”’ and ‘‘ ime” work is the trappillon. 
The number of ‘‘ casettes” employed is governed 
by the size of the scenery to be raised, as many 
as five sets being required in some instances, where 
the scene extends right across the stage. In this 
case the five ropes are all taken into the same 
shaft in the cellar, and the one working line in the 
‘* mezzanine ” raises the whole five simultaneously. 





TESTING NON-CONDUCTING COVERINGS. 
A very large number of tests of non-conducting 
materials used for covering steam pipes have been 
made, and published in our columns and elsewhere. 
The general method of conducting the operation is to 
completely cover a length of pipe with the material 
under trial, and then to measure the amount of steam 
condensed in the pipe per hour. This plan gives 
fairly accurate results, if carried out with care. Re- 
cently, however, a much more convenient and handy 
method of conducting such tests has been used 
by Mr. Charles L, Norton, of the Massachusetts 
Institute of Technology. In this the source of 
heat is an electric current circulating in a resist- 
ance coil, and hence the measurement can be 
made with great accuracy and without the mess 
and heat which attend the measuring or weighing of 
boiling water. The pipe to which the non-conductin 
material is applied is placed vertically, and is fille 
with oil. In the centre of the pipe is a coil of wire 
wound on a hollow core, and connected by two ter- 
minals with a source of electric energy, such as a 
dynamo or a supply company’s mains, In the centre 
of the core is an agitator to keep up a constant circu- 
lation of the oil, and beside it is a thermometer. The 
method of working is to let sufficient current through 
the coil to raise the oil to the desired temperature, 
say that of steam at 200 lb. absolute pressure. The 
current is then reduced until the temperature becomes 
exactly constant, when the watts expended, divided 
by 1055, give the number of British thermal units 
lost per second. The illustration on the next page 
shows the apparatus in section. The piece of steam 
pipe P, 18 in. long, is welded up at one end, and 
supplied with a loosely fitting cover F at the other. 
In its centre is a brass tube T’, 2 in. in diameter and 
15 in. long, having in its centre a shaft carrying four 
propellers E. This shaft is driven from an electric 
motor not shown, and sets up a violent current, up- 
wards in the tube and downwards outside it. Around 
the tube, and insulated from it by asbestos paper, is 





the manganin wire coil C of 25 ohms resistance. The 
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pipe is placed upright on a block of calcite H, 4 in. 
thick and 12 in. in iotes and a similar block H is 
placed on the upper end, the same end blocks being 
used in all cases, whatever the nature of the clothing S, 

In making a test the current was sent through the 
coil C until the temperature attained 381.7 deg. Fahr., 
when the stirrer was started and the current adjusted 
by successive trials until the temperature become con- 
stant for about three hours. After that condition 
was attained readings of current, voltage, and tem- 
perature were taken every half-minute for 30 minutes. 
There was no difticulty in adjusting the current to keep 
the temperature constant to within one-tenth of a degree 
in that time, and a variation of one-half of 1 per cent. 
in the number of watts supplied caused the thermo- 
meter to rise or fall at the rate of one-tenth of adegree 
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ina minute. The heat transmitted through the heads 
was found by applying a water jacket calorimeter, and 
was found to be equivalent to 3.1 watts. Further, 
one head was removed, and the difference between 
the percentage increase of heat lost, was found to be 
8.2 per cent., which in this case was 3.1 watts, which 
was assumed correct. 


British 
I Ratio of Heat 
Thickness Thermal Unite ak 


Name. 





PHILLIPS’ 


WATER-TUBE BOILER. 





Fig. 1. 


in Inches. per Square from Bare 
Foot Pipe per 
Minute’ Pipe. 
Nonpareil cork 0.90 3.04 ’ 0.254 : 
Magnesia... 1.12 3.40 0.284 
Air cell No, 1 1,12 3.58 0 300 
o .o 8 1.26 8,40 0%284 
Magnabestos 1,12 8.84 0.821 
Fire felt 1.00 8,99 0.388 
Calcite ae 1,25 5.02 0.428 
Bare pipe... ae = 11.96 1.000 
TabBLe II, 
| Fic. 2 
British Ratio of Heat tei 
Name. | Thickness —- a Loss to Loss 
in Inches, ,P°t Dive cer, {rom Bare ; 
 Shinvte | ~— Pipe. a perforated plate, which protects them from the heat 
3 of the furnace and affords rigidity. This plate is 





coated internally with a thin layer of fireclay mixed 
with asbestos. The outer ends of the tubes are closed 


Nonpareil cork 0.90 1.44 0.232 
Magnesia... 1,12 1.59 0.262 
Air oell No. 2 1,26 1.58 0.261 
Magnabestos 1.12 2.32 0.383 
Fire felt 1.00 2.40 0.396 
Bare pipe os 6.06 1,000 





ual Fire 
Edward Atkinson is president. 
results at a temperature corresponding to 200 lb. pres- 
sure absolute, and Table II. those with a tempera- 
ture corresponding to a pressure of 10 lb. above the 
atmosphere, the temperature of the room being 72 deg. 


Fahr. in each case. 








A number of tests were made by Mr. Norton, 
by aid of this apparatus, for the Boston Manufacturers’ 
Mut nsurance Conpany, of which Mr. 

Table I. gives the 


PHILLIPS’ WATER-TUBE BOILER. 


THE accompanyin 


of Harrow. 


which Field tubes are fixed, either by screwing or ex- 
pass through 


panding. The lower ends of the tu 


illustrations represent a form of 
water-tube boiler designed by Mr. Horatio Phillips, 
The boiler consists of a receiver into 


by screwed plugs which may be taken out in order to 
remove the circulating tubes to facilitate inspection or 
cleaning, the circulating tubes being made in two or 
more lengths. 
It will be seen by the illustrations that the ends of 
the tubes are not exposed to the fire, and are accessible 
at any time while the boiler is at work. The screwed 
pluge that close the ends of the generating tubes are 
tted, when desired, with a small blow-off valve which 
may be opened momentarily by striking the project- 
ing stem of the valve with a mallet, in order to blow 
out any mud or sediment; or when it is wished to 
oe the boiler out dry, the valve may be turned by 
a key. 
A boiler made according to the main features of 
this design is believed to be the lightest that has ever 
been constructed for practical purposes. Its weight 
in working order is only 1 ton; there are 400 square 
feet of heating surface, made up of 18 gauge steel 
tubes 3 ft. 6 in. inlength and fin. in outside diameter, 





the internal circulating tubes being ,‘x in. in diameter, 











of thin brass. The test pressure for this boiler is 
500 lb. per square inch, and the working pressure from 
250 Ib. to 300 lb. per square inch. One would cer- 
tainly expect that Field tubes of such a great length in 
proportion to their diameter would become overheated ; 
but Mr. Phillips assures us that such is not the case. 
We are informed that this boiler has been in use about 
a year, and has frequently been forced with a strong 
blast in the chimney, and by injecting paraffin oil on 
to the Welsh coal on the grate, 

In the old days, when Field tubes were largely used, 
it was considered a sine gud non that the circulating 
tubes should be exactly in the centre of the bore of the 

enerating tubes ; but it has been proved by number- 
se experiments that this is of no consequence what- 
ever, the circulating tubes doing their work equally well 
when they are in contact with the walls of the gene- 
rating tubes. Therefore in these boilers it is only the 
bottoms of the tubes which are held in the centre by 
a cavity in the screwed plugs, the upper ends of the 
circulating tubes resting on the sides of the — 
tubes, and no trouble has ever been experien 
through defective circulation. son 

Boilers on this principle were made by Mr. Phillips 
25 years ago, and used by him for experimental pur- 
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poses. These early boilers were made with twin 
receivers, but it was soon found better in every way 
to have only one. 





DOUBLE-ACTING OIL ENGINES FOR BOAT 
PROPULSION. 

Ir will be remembered that Messrs. Priestman, of 
Hull, applied their well-known oil engine to boat pro- 
pulsion very soon after its appearance on the market, 
The adaptation was quite succcessful, but the full ad- 
vantages of the system were not gained, since single- 
acting engines were used, as in the case of engines for 
land service, where the necessity for keeping down the 
weight is not so urgent. Recently, however, Messrs. 
Priestman have modified their marine type of engine, 
rendering it double-acting, and as there are two 
cylinders, two impulses are thus given every revolution, 
the Otto cycle being used. An example of a boat thus 
fitted is shown in Fig. 1, representing the Kittiwake, 
with which a speed of seven miles per hour has been 
attained on the measured mile at Skelmorlie. For equal 
Weights the power of the engine is about double that 
of the old type, an additional saving being effected in 
the size of the flywheel, which it has been possible to 
reduce to quite moderate dimensions, as will be seen on 
reference to Fig. 3, representing an engine of 90 indi- 
cated horse-power. This engine has been fitted on a 
fishing boat, and is claimed to have many advantages. 
Thus it is managed by a seaman who is not an engineer, 








and can be started at 15 minutes’ notice. The room 
taken up is much smaller than would be required for 
a steam plant of equal power. The general system 
of working adopted by Messrs. Priestman is no 
doubt pretty well known at this date, but it may 
be useful to recapitulate its chief features here. The 
oils used are ordinary lighting oils, which are stored 
in a reservoir in the base of the engine. By means of 
air pressure a jet of the oil is forced through a spraying 
device in a heated chamber known as the vaporiser, 
the temperature of which is maintained, when the en- 
gine is started, by the exhaust gases. In this chamber 
the oil is mixed with an adequate supply of air, and 
the whole is then drawn into the cylinder during the 
idle stroke of the piston, compressed on the return 
stroke, and then fired either by an electric spark or a 
tube igniter. The cylinders are kept lubricated b 

the oil itself, and require no additional supply. All 
the valves are of the pot-lid type. It has been found 
advisable to arrange the cranks opposite each other. 
In this way the engine is very perfectly balanced, and 
vibration reduced toaminimum. A governor is fitted 
which controls the speed of the engine by adjusting 
the supply of oil to the work to be done. This addi- 
tion to the engine is necessitated by the fact that the 
motion of the boat is reversed by means of the 
M‘Glasson propeller, the engines running in the same 
direction both when the boat is going astern and 
ahead. This propeller is illustrated on Fig. 2, 
It is, it will be seen, of the two-bladed type, 





WITH PRIESTMAN OIL ENGINE. 


Fie. 3. 


The angle which these blades make with the 
shaft can be adjusted by means of the handwheel 
shown. The tail shaft is hollow, and a rack passes 
through the central hole and gears with pinions on the 
stems of the blades. The other end of this rack is con- 
nected to the sliding collar shown beneath the fork 
operated by the handwheel. When desired, this hand- 
wheel can be placed on deck. When sailing, the blades 
can be turned so as to be in line with the keel, when they 
offer a minimum resistance to the progress of the boat. 

The engines in question have also been fitted on two 
or three pleasure yachts. One of these, the Fleur de 
France, has engines of 40 indicated horse-power, 
giving a speed of about 10 miles an hour to a hull mea- 
suring 59 ft. long over all, 9 ft. 3 in. broad, and having 
a draught of 3 ft, 6 in. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 16, 

A Few days of feverish activity in iron and steel 
have been followed by dulness due to two causes—first, 
the moderate current demand for mill and factory pro- 
ducts ; and, secondly, the doubt entertained as to the 
= cama of the higher prices for raw material. 

illets are neglected in eastern markets, although 
offered at 21.50 dols. Pig iron is quiet, buyers not 
covering beyond pressing present needs. Production 
is 190,000 tons per week, which is 15,000 tons in excess 
of pean market requirements. Buyers will not wait 
and test the strength of producers whose conduct pre- 
supposes a greater demand than exists. Politically, 
the cyclone of protection sentiment sweeping over the 
country is creating confidence. Congress will adjourn 
without taking steps to retire the ‘‘ greenbacks,”’ fear- 
ing the threatening storm of protest from the silver 
States. The commercial situation is not satisfactory, 
because of unfavourable financial conditions, slow 
collections, and the difficulty of securing prompt and 
liberal bank loans. The iron and steel mills are fairly 
busy. Railroads are buying the least possible equip- 
ment. Foreign capital is being more freely offered in 
New York. Production in all channels, which has 
been gradually decreasing since last summer, will be 
kept in check until autumn, when a new President 
will be elected, representing the political, financial, 
and commercial views of the people, 





QUEENSLAND.—The population of Queensland was esti- 





mated at the close of last year at 460,550. OF these 259,160 
were males, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. — Dealing in the pig-iron 
warrant market last Thursday forenoon was on a very 
small scale. Not more than 10,000 tons of iron changed 
hands, and, as no support was forthcoming, prices were 
flat, declining 14d. to 24d. per ton. Flatness was also the 
rule of the afternoon market, the dealings being limited 
to 12,000 or 14,000 tons, and at lower prices. The settle- 
ment prices at the close were as follow: Scotch iron 
46s. 14d. per ton; Cleveland, 38s.; Cumberland an 
Middlesbrough hematite iron, respectively, 48s. 14d, and 
45s, 6d. perton, Business was quiet on Friday forenoon, 
when the turnover was about 10,000 tons. At the close 
Scotch iron was firm at 46s. 24d. per ton buyers. In the 
afternoon the sales were reported to amount to about 
20,000 tons, the market being firm. The closing settlement 
prices were 46s. 14d., 37s. 104d., 488. 1}d., and 45s. 6d. 
per ton, respectively. There was extremely little doing 
in the warrant market on Monday forenoon, and the tone 
was flat. No support was forthcoming from any quarter. 
The drop in prices was 14d, to 2d. per ton. Business was 
very flat in the afternoon, when the sales amounted to 
about 15,000 or 16,000 tons. Scotch iron suffered a 
decline in price of other 14d. per ton. The settlement 
prices at the close were, respectively, 45s. 104d., 37s. 9d., 
47s. 9d., and 45s. 6d. per ton. Business was rather more 
active on Tuesday forenoon, when about 20,000 tons 
were dealt in, and a slight rally in prices took place. 
A good business was again done in the afternoon; at least 
20,000 tons changed hands, and Scotch iron improved in 
price 14d. per ton. The closing settlement prices 
were 46s. 14d., 37s. 104d., 47s. 104d., and 453. 6d. per ton, 
respectively. ‘* Bears” were in evidence this forenoon, and 
sold freely ; one of their number, however, bought some- 
what extensively, and finally rallied the market from the 
worst prices of the morning. Scotch fell to 45s. 11d., but 
closed at 46s. per ton cash. Hematite iron was 2d. per 
ton lower, and Cleveland was also easier. In the after- 
noon buyers were offering 46s. 04d. per ton cash and 
46s. 2d. one month, and sellers in each case were wanting 
4d. per ton more. The settlement prices at the close 
were, respectively, 46s., 37s. 104d., 47s. 104d., and 
45s. 44d. per ton. The following are the current 
quotations for several No. 1 brands of makers’ 
iron: Clyde, 503. per ton; Gartsherrie, Summerlee, 
and Calder, 503. 6d.; Coltness, 533. — the foregoing all 
shipped at Glasgow; Glengarnock (shipped at Ar- 
drossan), 503.; Shotts (shipped at Leith), 52s, per ton. 
There are still 81 blast - furnaces in active operation 
throughout Scotland, while at this time last year the 
number blowing was 75. Last week’s shipments of pig 
iron from all Scotch ports amounted to 7937 tons, as 
compared with 8695 tons in the corresponding week of 
last year. They included 145 tons for India, 245 tons 
for Australia, 2800 tons for Italy, 810 tons for Germany, 
170 tons for Russia, 394 tons for Holland, 160 tons for 
China and Japan, smaller ene ny for other countries, 
and 3037 tons coastwise. Thestock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 356,193 tons, as against 356,208 tons 
yesterday week, thus showing a decrease over the week 
amounting to 15 tons. 


Finished Iron and Steel Trades.—The bar-iron depart- 
ment just at present lacks strength, owing to the back- 
ward teeling reported fiom Staffordshire, but merchants 
are turning over a considerable quantity of material. 
Prices are nominally unaltered. The steel trade is ex- 
tremely busy, and fresh orders are constantly coming to 
hand. As regards the prices of steel, however, there is 
much room for improvement. Structural work continues 
to be in brisk request for various Eastern and colonial 
markets as well as on home account, and the demand is 
specially active for steel plates, angle-bars, and girders. 
Founders are getting busier, and the tube trade is very 
active, 


_ Scotch Steel for America.—Within the past few days an 
important piece of information for Scotch steelmakers 
has been received in Glasgow from America. A loca 
firm of steel producers bave been informed by cable (b 
their correspondent in New York) that a tender whic 
they have made of 3000 tons of railway bridge material 
forthe United States is tha lowestof those sent in. They are 
also advised, however, that it remains to be seen whether 
the purchasers will accept the lowest offer, being foreign, 
or will be content to pay a premium for native material. 
So much croaking is heard nowadays about American 
competition with British iron and steel, that it is satis- 
factory to have this proof that even in face of a heav 

duty our producers can more than hold their own wit 

their competitors Uver the Atlantic. 


Sulphate of Ammonia.—The market report at the end 
of last week in reference to this commodity was that the 
demand for it continued to be very weak all round, 
7l. 15s. to 7/. 16s. 3d. per ton. On Monday the market 
was very flat, and the price was no better than 7/. 15s. 
per ton. Yesterday forenoon a similar condition of 
things existed, and the same price was quoted. One or 
two odd lots were a as having changed hands at 
7/. 18s. 9d. per ton. Business improved in the afternoon, 
when 7/, 17s. 6d. was reported done. The article was in 
rather better demand to-day round 7/. 17s. 6d. per ton. 


Glasgow Copper Market.—Some 75 tons of copper were 
dealt in last) Thursday forenoon at 44/. 11s. 3d. per ton 
cash and 44/. 18s. 9d. three months. On Friday forenoon 
50 tons changed hands, and the price rose 5s. per{ton. A 


couple of lots were sold in the afternoon, when prices 
were unaltered. One lot changed hands on Monday fore- 
noon, and the price rose another 5s. per ton. The market 
was strong in the afternoon, when a similar advance in 
price was recorded. One lot was sold yesterday forenoon, 





when the price was 45/. 15s. per ton 12 weeks. The price 
was 1s. 3d. per ton further up in the afternoon. There 
were dealings both forenoon and afternoon to-day, in all 
150 tons, and there was a loss on the day of 10s. per ton. 


Glasgow Hydraulic Pressure Supply : Burst of a Main.— 
About nine o’clock yesterday morning one of the Glasgow 
hydraulic supply mains burst in Queen-street, and the 
pressure was so great that large volumes of water were 
sent high over the four-storey buildings in the vicinity. 
The paving stones were much displaced, but no injury 
was done. A servant from the Corporation Water Office 
arrived in about half-an-hour and shut down the pressure. 
This is the firat burst in the system that has come to the 
——— of the public—it may be it is actually the 

rst. 


Mining Institute of Scotland.—The nineteenth annual 
meeting of this Institute was held in the Hall of the Insti- 
tute, Hamilton, last Thursday evening, Mr. James Hastie, 
vice president, in the chair. The secretary read a letter 
from Mr. Mitchell, President, regretting his inability to be 
present, and thanking the members for re-electing him for 
a third term. The roll of membership at April, 1895, was 
487. There had been added during the year, 27 ; died, 2; 
retired, 6; cut off on account of non-payment of subscrip- 
tions, 14—leaving now on the roll 492, of whom 411 were 
federated and 81 non-federated. The treasurer’s report 
showed that while the year was commenced with a 
balance of 127/. 193. 94d., it ended with a balance of 
1341. 3s. 2d., the total receipts being 743/. 93. 84d. In- 
teresting discussions took place on papers read at former 
meetings by Mr. R. W. Dron on the “Southern Ayrshire 
Coalfields,” and Mr. Robert Martin’s on the ‘“* Treat- 
ment of Timber for Usein Mines.” The discussions were 
closed, and the authors of the papers awarded votes of 
thanks. A paper was thereafter contributed by Mr. 
Dugald Baird on the “ Duty of Pumping Engines.” An 
invitation was announced to the members to attend the 
Mining and Geological Millennial Congress at Buda- 
pesth on September 25 and 26 next. 


New Shipbuilding Contracts.—Messre. Lobnitz and Co., 
Renfrew, have received an order from the United Steam- 
ship Company of Copenhagen for two steel screw 
steamers, each of 2000 tons dead-weight carrying capa- 
city.—For a Rio de Janeiro shipping company, Meesrs. 
Scott and Co., Greenock, have contracted to build three 
twin-screw steamers, each 170 ft. long, and having 4 
deadweight carrying capacity of 500 tons. The engines 
in each case will be of 400 horse-power indicated.— 
Messrs, A. and J. Inglis, Glasgow, have booked an order 
for a large paddle saloon-decked passenger steamer for 
the River Plate, whither other steamers built by the same 
firm have been taken in former years.—Messrs, Fleming 
and Ferguson, Paisley, have contracted to build a 
powerful pump bucket dredger for the (ueensland 
Government, and a large self-propelling dredger for the 
Cork Harbour Board. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The West Yorkshire Federated Chamber of Trade.—At 
the last es meeting in connection with this Cham- 
ber, held at the Town Hall, Halifax, a resolution was 
carried in favour of the conclusion at once of treaty 
arrangements by which all disputes between Great 
Britain and other nations should be referred to some 
court of arbitration for settlement when the ordinary 
methods of diplomacy have failed. Reports from various 
associations on the subject of the metric system of 
weights and measures were submitted, and it was stated 
that the Heckmondwike Chamber had passed a resolu- 
tion in favour of the system, but that other associations 
had not yet come to a decision on the subject. 


The Miners and the Conciliation Board.—In Yorkshire 
the question of a minimum wage for miners has given rise 
to much discussion. In the Sheffield district the coal- 
owners’ proposals have been unanimously rejected, and ib 


] | #ppears to be the general opinion among the miners that 


no Conciliation Board will give satisfaction to the work- 
men at the collieries that does not provide for the prin- 
ciple of a minimum wage, and give the producers a voice 
in the selling price of coal. On the other hand, the pro- 
posal of the miners’ executive meets with favourable con- 
sideration. That the miners are realising the gravity of 
the situation is shown by the decision of the men em- 
ployed at the Nunnery pits to double the existing rates of 
contribution to the Miners’ Association for the next four 
months, in order to meet any emergency that may arise 
next August. There is a widespread belief that much 
diplomacy will be needed in the endeavour to avoid a 
repetition of the struggle of 1893. Ib is stated that the 
coalowners in several counties have expressed their deter- 
mination not to agree to a continuance of the Board as it 
now exists. The suggestions made by Mr. Hewlett, on 
behalf of the coalowners, and Mr. Pickard for the fede- 
rated miners, at the last meeting of the Board of Concilia- 
tion were on Monday considered by the Council of the 
Yorkshire Miners’ Association. It was decided to recom- 
mend the federated miners to accept the proposal of Mr. 
Pickard to continue the present agreement for two years 
from August 1. Mr. Hewlett’s suggestion was negatived. 


The Suggested New Railway to Sheffield.—The pro- 
moters of the Sheffield District Railway held a meeting 
at Sheffield on Monday for the purpose of forwarding 
the preliminaries of the meaeure in Parliament. Mr. 
Emerson Bainbridge presided, and expressed his con- 
viction that there was a great deal of dissatisfaction in 
the city with the existing railway accommodation. The 
railway proposed would, he said, open out the district of 
Nottinghamshire known as the Dukeries to the people of 
South Yorkshire, and would provide a much easier and 





more convenient route to the east coast pleasure resorts. 
The estimates for constructing the railway to its junction 
with the east to west system amounted to 400,000/., and 
there were no engineering difficulties in the way. A pro- 
visional committee was appointed to carry the Bill for- 
ward, with Mr. E. Bainbridge, M.P., as chairman, 


The Dispute at the Kiveton Park Collieries.—During 
the present week a meeting will take place between the 
owners of the Kiveton Park collieries and their late work- 
men, and it is hoped that the colliery will be reopened as 
the result. One of the pits has been set down for nine 
weeks. Several hundreds of workmen were employed, 
and much distress has resulted in consequence of the 
closing of the pit. Even should it be decided to reopen 
the workings, some weeks must elapse before all could be 
fully engaged. The situation, although gloomy, is not 
without hope. 


Canal Traffic in South Yorkshire.— At the annual 
meeting of the Sheffield and South Yorkshire Navigation 
Company, held at Sheffield on Friday, it was stated by 
the cecretary that the traffic at Sheffield was so great tha 
the company could not at the present time cope with it 
completely. He also stated that it is essential to improve 
the accommodation at the Sheffield end before carrying out 
the alterations nearer the sea, and that the contemplated 
improvements at Keadby had not yet been commenced. 
He added that the operation of constructing a new canal 
between Bramwith Lock and Sykehouse Bridge, which 
would facilitate the traffic to and from Goole, was being 

ressed forward by the Aire and Calder Navigation 
(tel 

Iron and Steel.—The engineering industry in South 
Yorkshire remains in a satisfactory condition. Orders 
for textile machinery are coming in more freely, and 
makers of hydraulic machinery report satisfactory 
progress. Builders of locomotives are better off for 
orders, although the competition from Glasgow is 
eeverely felt. In the Sheffield district a good feeling per- 
vades the iron and steel industries as a whole, but there 
is a noticeable decline in a few branches of trade, such as 
cutlery and files. 1 firms have received some excel- 
lent orders for buffers, springs, tyres, and axles from the 
Midland and Manchester, Sheffield, and Lincolnshire 
Companies. The South American trade in this depart- 
ment has brightened. Bessemer, crucible, and Siemens- 
Martin steels are finding good markets, and prices 
are firmer. A good order for locomotives is re- 

rted to have been received from Queensland by a 
foul company. There is much activity in the armour- 
plate departments of the three large Sheffield limited 
firms that cater for the production of war material, and 
the orders for projectiles already in hand will keep the 
workmen employed for some months. Manufacturers of 
special steel castings report animprovement. Quotations 
are as follow: Bessemer billets, of special carbons, 
51, 12s. 6d. to 6/.; guaranteed wire rods, 97. 10s. to 10/. ; 
bar iron firm at late rates (5/. 10s. at works, 6/. at ware- 
house) ; Siemens-Martin steel, average qualities, 7/. 10s. ; 
Lincolnshire forge iron, 39s. ; foundry iron, 42s, The coal 
trade is depressed, save in the steam coal department. 


South Yorkshire Coal Trade.—The coal trade is still 
spiritless, The demand from the metropolis is duller 
than ever, and none of the great carrying companies are 
taking an average tonnage from this district. The stocks 
at the collieries in South Yorkshire are larger, and quo- 
tations have a downward tendency, which is difficult to 
stop. But for the improved demand for steam coal, 
owing to the revival of the Baltic trade, the coal industry 
would be in a poor way. A proportion of Swedish railway 
contracts is reported to have come into Yorkshire at low 
rates, and this is helping the export trade from the 
Humber. The quotations are as follow: Best Silkstones, 
8s. to 93, 3d.; Barnsley house, 7s. 3d. to 8s.; hards, 6s. 6d. 
to 7s.; manufacturers’ fuel, 33. 6d. to 5s. 6d.; smudge, a 
drug in the market, 1s. 6d. and upwards; coke, for 
common foundry purposes, in brisk demand at 8s, to 
10s, 6d. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was only thinly attended, and little business 
was transacted. Quotations for pig iron were rather easy. 
The lull, however, is not —— to be of long dura- 
tion, for buyers and sellers alike are agreed that prospects 
are encouraging. At the same time there is very little 
forward business doing, owing to the wideness in quota- 
tions of buyers and sellers. At the opening of the 
market yesterday No. 3 g.m.b. Cleveland pig iron changed 
hands at 37s. 9d. for prompt f.0.b. delivery, and that price 
was generally quoted, but sellers were not easily found at 
that price, and it was only from second hands that No. 3 
could be bought at such a figure. Producers as a rule 
held out for 38s. Middlesbrough warrants opened at 
37s. 84d. and closed 37s. 104d. cash buyers. No. 1 
Cleveland pig was quoted 39s, No. 4 foundry 
87s. 3d., and grey forge 363. 9d.—all for early delivery. 
There was practically no white iron for sale. East 
coast hematite pig iron was in moderate request, but 
prices varied very considerably, and the fixing of quota- 
tions is no —_ matter. One large firm of merchants 
reported that they had obtained 47s. 3d. for forward 
delivery of mixed numbers, but for early delivery 46s. to 
46s. 3d. was about the price. Rubio ore was put at 
12s. 74d. ex-ship Tees. It is not often that we see 
exhibits on ‘Change now, but yesterday there were a 
couple. The Barton Limestone Company showed samples 
of their limestone, and there were also exhibits of the 
produce of the British Metal Expansion Company, of 
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West Hartlepool. 
in the market. 


Manufactured Iron and Steel.—Manufactured iron and 
steel must be described as quiet. For shipbuilding 
material, however, inquiries are good, and in most de- 
partments a lot of work isin hand. Producers have well- 
tilled order books, and are therefore not over-anxious to 
enter into further contracts at present market prices, 
believing that by waiting a little while they will be able 
to do business on better terms than they are at present 
able tosecure. Prices are pretty much thesame as when we 
last reported, viz.: Common iron bars, 5/.; iron ship-plates, 
5/.; iron ship-angles, 4/. 15s.; steel ship-plates, 5/. 2s, 6d.; 
steel ship-angles, 47. 17s. 6d.; and heavy steel rails, 
41, 123. 6d—all less the usual 24 per cent. discount for 
cash except rails, which are net at works. 


Wages in the Shipbuilding Trade.—Conferences have 
this week been held at the offices of the Shipbuilders’ 
Employers’ Association, between the standing committee 
of the Employers’ Association of the Tyne, Wear, Tees, 
and Hartlepool, and the representatives of those sections 
of workmen. The patternmakers accepted an advance of 
1s. per week, to come into operation at once, and the 
members of the Steam Engineers’ Association were 
offered an advance of 1s. per week for men earning 25s. 
per week and more, and 6d. per week for men earning less 
than 25s. per week, to take effect at once, which they also 
accepted, these advances being the return of the last reduc- 
tions. The engineers were offered 1s. per week in response 
to their application for 3s. per week advance, but no 
settlement was made. 


The Coal and Coke Trade.—There is rather a better 
demand for steam coal, and prices are somewhat stiffer, 
but there is a plentiful supply. Manufacturing coal is 
unaltered. About 6s. 3d. f.0.b. is quoted for bunker coal, 
and the demand is larger. Gas coal steady, with no altera- 
tion in price. Coke is very stiff, and as the supply is 
somewhat curtailed for the present, and the demand very 
large, quotations are up a little. Good blast-furnace coke 
has this week sold at 14s. delivered here, and more has 
been asked, but buyers are very unwilling to pay so high 
a figure. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—More activity has prevailed in the steam coal 
trade, but over-production has checked any advance in 
prices. The best steam coal has been making 10s. 3d. to 
103. 6d. per ton, while secondary qualities have ranged 
from 9s, 3d. to 103. per ton. The house coal trade has 
become extremely quiet in consequence of the near 
approach of summer; No. 3 Rhondda large has been 
making 93. 6d. per ton. About an average business has 
been passing in patent fuel. Coke has continued in good 
demand ; foundry qualities have made 15s. 6d, to 16s, 6d. 
per ton, while furnace ditto has brought 123, 9d. to 15s, 
per ton. Iron ore imports have been somewhat heavy ; 
rubio has been making 11s. 9d. per ton. The manu- 
factured iron and steel trades have shown some weakness ; 
heavy section steel rails have been making 4/. 10s. to 
4l, 12s. 6d. per ton, while light sections have been quoted 
at from 4/. 17s. 6d. to 5/. 5s. per ton. 


Bristol Docks.—In a report on Bristol port develop- 
ment, Mr. J. Wolfe Barry observes: ‘‘ Perhaps I 
may be permitted to remark, under the general terms 
of reference to me, that in any case it seems to be highly 
advisable that the interests of the port should ke placed 
under a trust similar to that of the Mersey Dock and 
Harbour Board of Liverpool, which, though in close alli- 
ance with the Corporation of Liverpool, is a body repre- 
senting the traders of the port as well as all other in- 
terests, is in intimate touch with the requirements of the 
port, and has a continuity or existence apart from muni- 
cipal considerations.” 


The ** Hannibal.”—The Hannibal will be launched at 
Pembroke on Tuesday next. Lady Scourfield, of Wil- 
liamston, will name the ship. 


Port Talbot.—The Port Talbot Railway and Docks 
Company has given notice of its intention to apply 
to Parliament for an alteration of its Railway No. 2, 
in the Ogmore Valleys Extension Bill. It is now pro- 
posed that the new line shall commence in the parish 
of Pyle, at a junction with Railway No.1, and that it 
shall pass through Margam and Tythegston, terminating 
in the latter parish at a point about 66 yards from the 
south-eastern corner of the building containing the venti- 
lating fan at the Cefn colliery. 


Cardiff and the Admiralty.—The unprotected state of 
the port of Cardiff, which supplies about nine-tenths of 
the coal used by the Admiralty, appears to have attracted 
the attention of ‘my Lords.” It is contended that in the 
event of war it would not be difficult for a cruiser to 
anchor in Penarth Roads and to shell the town as well as to 
destroy the dock gates, thus cutting off the coal supply. 
The local Chamber of Commerce has made representations 
to the War Office on the matter, and Sir F. Richards, 
G.C.B., and Sir Evan Macgregor, K.C.B., visited the 
Bute Docks cn Wednesday, and were conducted round 
by Mr. Hurman (general superintendent), and Captain 
Rosser (decmaaath 


South Wales Institute of Engineers.—The 38th annual 
general meeting of this Institute was held on Monday at 
Cardiff, Mr. A. J. Stevens in the chair. The chairman 
announced that the Council had appointed Mr. H. W. 
Martin president for the ensuing year, observing that the 

ition of Mr. Martin as mining engineer of one of the 
argest companies in the world, entitled him to the honour 
which the Council had conferred upon him. Mr, T 
Arnold, Assoc, M. Inst. C.E., in continuation of his obser- 
vations on the western part of the South Wales coalfields, 


To-day there was practically no change | 








spoke upon extended sections eastward, as far as the 
Swansea Valley. Several members commented upon the 
paper, including Mr. A. Hood, who said the subject was 
interesting, inasmuch as it raised the question of corre- 
lation, which was always difficult, and moreso in the South 
Wales coalfield than in any other. At the usual dinner 
which followed, Mr. J. M‘Murtrie proposed the ‘‘South 
Wales Steel, Coal, and Kindred Industries.” Mr. A. 
S. Stevens, in responding, said he believed he was correct 
in saying that no iron was rolled in South Wales at the 
present time, and that steel had become as staple a 
material as ever iron was in the past. With regard to the 
iron trade generally, it appeared to be in a most anomalous 
position in the matter of prices. Mr. A. Hood, in also 
replying to the toast, said he had nothing very encourag- 
ing to say about the coal trade at the present time. It 
was in @ most desponding state, but the general trade of 
the country was improving. The steel trade had im- 
proved, and coal must follow, although at a respectful 
distance. He remembered the time when there were no 
sliding scales, and no attempt at conciliation. Au owner 
would not speak to a workman in acivil way. Now this 
was totally altered; but, perhaps, they had gone far 
enough in the other direction. 


Sulphide Ores for Swansea.—The steamship Buluwayo, 
of London, has arrived in the East Dock, Swansea, with 


a cargo of 3000 tons of sulphide ore from Port Pirie, | ¢ 


Australia. The ore is to be treated experimentally with 
sulphate of soda ; and if the experiment is attended with 
success, important new works may be erected. 





MISCELLANEA. 
AUSTRALASIA has 31.5 miles of railway for every 10,000 
inhabitants, Canada 31 miles, the United States 26.7, and 
Europe 3.9. 


The six first-class torpedo-boats which are in the course 
of construction for the Chilian Government by Messrs, 
Yarrow and Co. are 152 ft. 6 in. in length by 15 ft. 3 in. 
beam, having a guaranteed speed, loaded, of 254 knots, 


In reply to a question in the House of Commons on 
Monday lt, Mr. Balfour stated that he did not consider 
it would be within the range of practical politics to intro- 
duce the metric system into general use in this country. 


In casting aluminium bronze, care should be taken, 
says the Aluminium World, not to overheat the material, 
or some of the aluminium may be oxidised, giving rise to 
spongy castings. The metal shrinks very much in the 
mould, and allowance should be made for this by the 
adoption of a large sinking head and risers. 


Hollow bricks made of glass have been recently used 
for parts of several buildings in Paris. They are stated 
to be both light and strong, to be excellent non-con- 
ductors of heat, owing to the air contained in them, and, 
being translucent, improve the lighting of the rooms, 
They have also been used for an arch of 10 ft. span. 


The traffic receipts for the week ending April 12 on 
33 of the principal lines of the United Kingdom amounted 
to 1,574,8987., which was earned on 18,863 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,522,179/., with 18,728? miles open. There 
was thus an increase of 52,7197. in the receipts, and an 
increase of 134} in the mileage, 


At a recent meeting of the Société Industrielle du Nord 
de la France, M. Neu stated that trials recently made of 
a 100-horse-power Laval turbine at the Bordeaux Exhibi- 
tion showed a consumption of 19.3 1b. of steam per effec- 
tive horse-power-hour when fully loaded, and of 23 lb. at 
half load. A 300 horse-power turbine took 16.5 lb. of 
steam per effective horse-power-hour. 


Mr. R. Keats, of 9, Garnier-street, Fratton, Ports- 
mouth, Hants, has introduced into some 13 ships or so a 
governor, in which a shaft ecrewed at one end is driven 
at a constant speed by an auxiliary engine. A nut wheel 
driven by the main engine engages with this screw. Any 
difference of speed between the nut and the screw causes 
the former to traverse along the latter, and in doing so 
to work the throttle valve of the main engine. 


The new yacht for the Emperor of Russia is a boat of 
5200 tons displacement. Her length is 370 ft., breadth 
50 fo, 6 in., and depth 33 ft. 6in. Shoe has been fitted 
with engines of 10,6C0 horse-power, and is valued at 
460,0002, Messrs. Sydney Smith and Sons, of Basford, 
Nottingham, whose system we recently illustrated and 
described, have supplied the boat with steam sirens. 
The eame firm has also supplied sirens to some Russian 
war vessels, 


We have received from Mr. C. N. Pickworth, of Fallow- 
field, Manchester, a sample of a special slide rule for gas 
and oil engine calculations, recently introduced by him. 
The rule is so arranged as to give at one setting either 
the brake horse-power, the indicated horse-power, or the 
efficiency of all types of engine. The speed ratio of 
pulleys, the velocity of belts, or the areas of circles can 
be determined with equal ease. The rule is made out of 
cardboard in a very ingenious manner, and appears amply 
strong and stiff. 


There are now over 2000 miles of railway in operation 
in Japan, about one-fourth of which belong to the Govern- 
ment. These have all been constructed since 1872, and 
all, except the first line, have been built with Japanese 
capital, and largely by native engineerr. Construction 
is now being pushed on vigorously, and upwards of 1000 
miles of line are in course of being laid down or surveyed. 
Last year 29 private companies, with a paid-up capital of 
64,000,000 dols., had gross receipts of 8,711,000 dols., and 


“| net receipts of 5,586,000 dols. 


The Select Committee of the House of Commons ap- 








— to inquire into the merits of the Metropolitan 
ilway Bill decided on Wednesday to pass that portion 
of the Bill empowering the company to acquire properties 
in the Marylebone-road, Euston-road, and Praed-street 
for the purpose of erecting “‘ blow-holes” for the ventila- 
tion of the railway. The Committee, however, inserted 
a long clause in the Bill which practically made the whole 
question of the method of erecting the ventilators the 
rT oe: of an arbitration under the direction of the Board 
of Trade. 


The local authorities have decided that some meadows 
belonging to the corporation of Stettin may be used for 
the building of warehouses and the construction of 
aharbour. It has been left with the Prussian Govern- 
ment to decide as to the extent of and the regula- 
tions for the Stettin free harbour; the latter will be in 
harmony with the regulations in force at Bremen. Stettin 
is the largest Prussian port, and so as toenable it to hold 
its own against the Copenhagen free harbour and the 
advantages given to Hamburg by the opening of the 
North Sea-Baltic Canal, the construction of a free harbour 
has been deemed necessary. 


A general meeting of the North of England Institute of 
Mining and Mechanical Engineers will be held in the 
Wood Memorial Hall, Newcastle-on-Tyne, at 2 p m. on 
Saturday, April 25, when papers will be read on *‘ Coal- 
utting Machinery,” by Mr. W. Blakemore, and on “A 
Compound Winding Engine,” by Professor W. Galloway. 
Discussions will also take place on the history of the 
coke oven, the report of the Flameless Explosives Com- 
mittee, and the resistance of air currents in mines. A 
meeting of students and associates will be held imme- 
diately after the general meeting, when Mr, Robert 
Martin will read a paper on ‘‘Gas Producers, Gaseous 
Fuel, and Gaseous Illuminants,” 


A large cement and iron bridgeon the Millan system is 
about to be erected over the Kansas River, Topeka, 
Kansas. The structure in question consists of five arch 
spans, one being 125 ft. wide, two 110 ft., and two of 
974 ft. each. The roadway is to be 26 ft. wide, in addi- 
tion to two pathways each 7 ft. wide. The piers, as well 
as the arches, are of concrete. The framework of the latter 
consists in each case of 12 steel lattice ribs spaced 3 ft. 
apart, the whole being finally filled in with concrete. These 
ribs are 26 in. deep at the piers and 18in. atcrown. Each 
consists of four 3 in. by 3 in. by 6.1 lb. angles connected 
together by a single system of latticing, plates being 
added in the neighbourhood of the abutments. 


The rails on the sharpest curves of the New York 
Elevated Railroad are lubricated with plumbago grease. 
On the Halberstadt and Blankenburg Railway a similar 
plan has been in use since 1886, the lubricant being 
sane and water. The results are stated to be very 
avourable, there being a great diminution of curve 
resistance. Previous to the adoption of this plan it had 
been requisite to line up tyres every four or five months, 
but the wear is now less than on the level and straight 
portions of the line. The method is stated to have proved 
specially valuable on an Abt rack road, where it was not 
possible to ease the gauge much on a curve without 
danger to the proper working of the pinion. The cost is 
small, 11 cwt. of graphite being used in one year for 15 
miles of curve. 


M. Goubet has recently constructed a submarine boat 
for a South American republic. The vessel in question 
is 27 ft. long by 5.8 ft. in diameter. Its hull con- 
sists of three gun-metal castings, viz., conical stem 
and stern pieces and a middle ring. The shell is 1 in. 
thick in the middle and 3 in at the ends. Access to the 
interior is gained through an oval manhole in the central 
belt. The torpedoes with which the boat is armed are 
carried outside the shell, and can be released av will, 
the same action starting their propellers into motion. 
The propeller of the boat is mounted on a shaft fitted 
with a universal joint, and steering is effected by 
suitably moving the propeller. Underneath the hull 
a weight of 1} tons of lead is fitted, which can be 
released in case of emergency, thus increasing the buoy- 
ancy of the vessel very materially. The screw is 
operated by an electric motor of about 2 horse- 
power, which will give, it is stated, a speed of 7 to8 knots. 
Oars are also provided, so that when necessary the boat 
can be manceuvred by hand. These oars are of special 
construction, in order to fit them for use entirely under 
water. Thecrew consists of an officer and two men. An 
*‘ optic tube” fitted with reflectors extends to the surface, 
thus enabling the boat to be guided in the desired course. 





CATALOGUES.—We have received from Messrs. Marion 
and Co., of 22 and 23, Soho-square, London, a copy of 
their new illustrated price list of photographic apparatus 
and materials. The catalogue in question is exceptionally 
complete, and is excellently printed.—Messrs, Fairbairn 
and Hall, of the Palace Works, Stockport, have sent us a 
copy of their new catalogue of Hall steam jet specialities, 
amongst which are included injectors, water elevators, 
vacuum ejectors, blowers, and boiler nozzles. Illustrations 
are given of each type of apparatus, and the various 
items are fully priced. 

StoucH WATER bing ites have recently been 
taken to largely increase the supply of water for this dis- 
trict, for which purpose the engineer, Mr. Secker, has 
had a series of three 114-in. artesian tube wells bored 
by Messrs. Le Grand and Sutcliff, of London, to an 
average depth of 150 ft., the chalk formation being 
reached at from 61 ft. to 72 ft. below surface. The boring 
operations occupied 10 weeks, or an average of 20 days 
each, including pumping trials. The three wells are to be 
coupled to one receiving main, and their united yield is 
equal to a supply of nearly 2,000,090 gallons per diem. 
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Tus InstiroTion oF Orvis Eneurasrs. —Tuesday, April 28, 
at 8p.m. Papers to be further discussed: 1. ‘‘The Thirlmere 
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President will deliver his inaugural address on Wednesday even- 


be | ing, and the adjourned discussion will be resumed on “‘ Notes on 


Steam Superheating,” by Mr. William H, Patchell, of London. 

The following papers will be read and on Friday even- 

ing: ‘ Steel Steam Pipes and Fittings, and Benardos Arc Weld- 

in connection therewith,” by Mr. Samuel MacCarthy, of London. 

* Research Committee on the Value of the Steam Jacket; Ex- 
riment on a Locomotive Engine,” by Professor T. Hudson 
eare, F.R.S.E., and Mr. Bryan Donkin. 
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tion will be held at University College, Gower-street, W.C., on 
Friday, May 1, at Sam. when the following papers will be 
read: ‘*On the Physical Geology of Purbeck,” by Mr. A. Strahan, 
F.G.S., illustrated by the lantern. ‘‘Noteson Mollusca from the 
Skiddaw Slates,” by Mr. J. Postlethwaite, F.G.S. 

or ArTs.—Monday, ey 27, at8p.m. Cantor lectures. 
‘* Applied Electro-Chemistry,” by Mr. James Swinburne. Four 
lectures. Lecture I.—Introductory. Phenomena of Electrolysis. 
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** Fruit Drying or Evaporation,” by Mr. Edward W. Badger. 

Tue Surveyors’ InstirvTion.—On Monday, April 27, a paper 
will be read by Mr. R. F. Grantham (Associate), entitled ‘‘ Rivers 
Conservancy and Poliution.” The chair to be taken at 8 o’clock. 

Tus INSTITUTION OF ELECTRICAL ENGINEBRS.—Thursday, April 30, 
at 8 p.m., at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, S.W. ‘‘On Railway Telegraphs, with Speci 
je emg to Recent Improvements,” by Mr. W. Langdon, 
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LOWER THAMES NAVIGATION. 

In a former article* we made reference to the 
need of attention to the mouth of the Thames in 
order to improve the navigation and allow vessels 
of deep draught to enter the river at all times of 
the tide. In no branch of industry does the saying 
that ‘Time is money” more closely apply than in 
the shipping trade. The heavy expenses entailed 
every hour that a big steamship occupies on a voyage 
render it necessary there should be few delays in 
order that tonnage may be attracted to any port. 
Nature has done a great deal for the Port of 
London, and much has been done by man. We 
have a river with a moderate rise and fall, and a 
run of tide which is nowhere excessive, but still 
sufficient to be of great use in assisting small craft. 
For this reason the barge traffic on the Thames is 
unrivalled, and possibly there is no cheaper means 


2|of transporting freight than that afforded by 
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the Thames leaves little to be desired. Up to 
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‘al | the Essex shore just below the vill 


recent times almost the same might have been said 
of foreign-going vessels, but the increase in the 
size of ocean steamers has rendered further 
improvement of the metropolitan river necessary. 
Unless our port authorities wake up, we shall find a 
good deal of trade diverted to more enterprising 
localities, and the importance of London asa dis- 
tributing centre gravely imperilled. We have 
now docks in plenty; more, in fact, than there 
is a demand for. The new Tilbury Docks 
have room for far greater numbers of ships than 
have ever entered them. The Victoria and Albert 
Docks, higher up, are never overcrowded, whilst 
the East and West India Docks have generally 
accommodation to spare. The London Docks, 
which a generation ago contained a forest of masts, 
and were ever the scene of busy activity, afford a 
he 4 different spectacle in the present day, but that 
is largely due to the supersession of the sailing 
ship by steam. As forthe St. Katherine’s Docks, 
the nearest to the centre of London, so little 
custom do they find that it has more than once 
been suggested they should be filled in, and the 
valuable area thus obtained should be used for 
building purposes. 

A good deal of this is due to inevitable causes— 
to the extension of other ports nearer manufac- 
turing centres, and to additional lines of ocean 
steamships which run to special ports instead of 
making London their destination and distributing 
centre. However far this may be true, it is evident 
that if the Thames is to hold her own, something 
must be done to enable big ships to get up the 
river without delay, and reach the docks that have 
so much accommodation to spare. 

The report to the Board of Trade on the Lower 
Thames navigation, which has just been issued, 
puts these facts very plainly forward. The Com- 
missioners were Mr. John Wolfe Barry, Admiral 
Sir George Nares, and:Mr. G. Fosbery Lyster ; Mr. 
R. W. Peregrine Birch being secretary. The 
duties of the Commission were to inquire into the 
state of the Thames estuary over a distance of 
about 84 nautical miles, and extends from Thorney 
Creek to the Nore Lightship, thus including the 
lower part of Sea Reach ; and it is here that im- 
ieee is more urgently needed. As is well 

nown, the jurisdiction of the Thames Conservancy 
does not extend beyond an imaginary line drawn 
from London Stone at the mouth of Yantlet Creek 
on the Kentish side to a corresponding mark on 
e of Leigh, 
and somewhat above Southend. Below this the 
river is not subject to any Conservancy authority, 
although, of course, the buoying and lighting are 
carried out by the Trinity House in common with 
other navigable parts of the Thames and its 
approaches. 

t is, however, just beyond the termination of 
the Conservancy’s jurisdiction that some of the most 
difficult part of the Thames navigation lies, although 
the Leigh Middle Shoals, which are the chief ob- 
struction, run about a mile westward of the Con- 
servancy boundary, and are therefore partly within 
the jurisdiction. 

The Thames has no bar, properly speaking, but 
the Leigh Middle, together with the Nore Sand, 
form an obstruction which might be described as a 
partial bar. The Leigh Middle shoal extends 
for a distance of four miles. One of the 
most interesting features connected with this 
inquiry is the publication of ancient charts of 
the estuary, extending back to 1775. They show 
the changes that have been effected, both by nature 
and art, during that period, and though a good deal 
has been effected by both agencies, the general 
nature of the river bottom is still the same in 
character. A useful lesson, however, is to be 
learned from the study of these charts, and they 
show how difficult it is to interfere with one part 
of an estuary—although it may appear at first 
sight absolutely insignificant—without disturbing 
the main channel. For instance, Yantlet Creek, 
before referred to, is an unimportant inlet ; dry at 
low water. It extended back from the Thames, 
and joined Colemouth Creek, which discharges 
into the Medway, thus forming what was the Isle 
of Grain, but is now the peninsula which lies between 
the mouths of the Thames and Medway. The creek 
had been deteriorating for some time, and a few 
years ago the railway which runs to Port Victoria 
quite severed thetwo waters, although formerly there 
was a navigable channel at high water between 
them for craft of fair size. The disconnection of 





the creeks, however, has led to the growth by 
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accretion of the Yantlet Flats and the Blyth Sands, 
the latter running along the southern shore of Sea 
Reach. What is known as the Nore Swatchway— 
a minor channel much used by barges bound to and 
from the Medway--has, however, deepened and 
extended, for formerly the Nore Sand was con- 
nected at low water with the Grain Spit extending 
from the Kentish shore. The tendency of the 
channel below Leigh, indeed, appears to be growing 
southward. 

It is, however, satisfactory to note that the 
channel at this part is improving of itself, for the 
investigations of the Committee show that there has 
been a gain since 1883, when the previous survey 
was made, so that for 125 days in each year vessels 
of 25 ft. draught can now pass the Leigh Middle 
Shoal without delay at any time of the tide snd 
have 2 ft. to spare under the keel. For the re- 
maining 240 days, however, they might have to 
wait for water if arriving at low tide. If the draught 
be increased to 26 ft. they would pass unhindered 
on about 55 days, and on the remaining 310 days 
might have to wait, perhaps for four hours under 
unfavourable circumstances. If the draught be 
increased one more foot it would be only on 13 days 
of the year they could pass the shoal at all hours, 
whilst on all the other 353 days the delay might 
vary from a minute up to 4? hours. With ships 
of a draught of 28 ft. on no day in the year would 
they be able to enter when the tide was low, and 
might have to wait no less than 5} hours. 

lt will be obvious that this condition of affairs is not 
good enough to meet the requirements of the chief 
port in the kingdom. The Thames Conservators do 
not share this opinion, as they, through their 
officials, express the view that the inconvenience 
caused by the Leigh Middle Shoals is ‘‘ by no means 
of a serious nature,” as it was ‘‘only the very 
largest class of vessels that can be affected.” No 
doubt this is true, but it is just the very largest 
class of vessels that create the prosperity and 
standing of a port; and, further, what are the 
largest class of vessels to day will, without doubt, 
be the moderate class of vessels of to-morrow. We 
think Londoners will be more inclined to agree 
with the London County Council, who expressed 
to the Committee, through their engineer, the 
view that ‘‘the preservation and improvement of 
the Thames is of great national and metropolitan 
importance.” Mr. Binnie further gave his own 
opinion as an engineer ‘‘ that a 30-ft. channel 
should be provided for the whole distance from 
the sea up to the Albert Dock.” 

When we remember what has been done else- 
where, both in England and abroad, it does not 
seem extravagant to ask that this comparatively 
short obstruction at the mouth of the Thames 
should be cut through, and the existing channel 
deepened in accordance with modern requirements. 
Southampton has now a 30-ft. waterway to the sea 
at all times of the tide, about 20,000/. having been 
spent on dredging a channel 1? miles long and 
300 ft. wide. Mr. Messent, of the Tyne, tells us 
that the dredging of that river cost 24,0001. a year, 
whilst from the Clyde, during the last seven years, 
an average of 894,000 tons has been dredged each 
year. Both the latter rivers have now a minimum 
depth of 20 ft. up to Newcastle and Glasgow re- 
spectively. The history of the Mersey bar is well 
known ; how Liverpool would do nothing, but let 
ships wait outside, until pricked by the threat 
of competition and the imminence of lost trade. 
OF late, however, the great Lancashire port has 
awakened, and set to work in earnest. Where 
formerly there was only 10 ft. at low water, there 
is now, we believe, 24 ft. for a considerable 
width, and Liverpool will not rest until an opening 
30 ft. deep and 1000 ft. wide is made and kept 
through the Mersey bar. The average annual ex- 
penditure of the Mersey Dock and Harbour Board 
on this work is about 70,000!. 

There is no need to multiply instances of this 
kind. Doubtless London will always command a 
considerable shipping trade, but the city will not 
maintain her prestige in this unless ships of the 
largest size can come and go without delay to the 
ample docks on the river. It does not seem a 
great matter to deepen and straighten this short 
part of the maritime approach to the metropolis of 
the kingdom, especially when we remember how 
lavishly money is being poured out, how every 
effort is being made, across the Channel to attract 
the shipping trade from the Thames to Continental 
ports. In these days of keen competition indiffer- 
ence on this matter is little less than criminal. 





THE INDUSTRIAL SITUATION. 

Great industrial activity and commercial pro- 
sperity are proved by several reports issued within 
the past few days, varying in significance from the 
labour returns of the Board of Trade, referred to 
in our “‘ Industrial Notes,” to the official review of 
the Chancellor of the Exchequer in a Budget not 
inaptly described as colossal yet humdrum, because 
of the immense increases reflecting national wealth, 
and of the absence of any sensational element in 
the disposal of the surplus. These increases all 
testify directly or indirectly to the improvement 
in the condition of all classes, for no surer pulse 
can be found than the wine, beer, and tobacco 
bills ; and the fact that there was realised from 
these sources about 2 millions of increased revenue 
speaks convincingly of improved times, although 
the moralist may regret the form of the evidence. 

The spending of four millions of the surplus upon 
the Navy is a most satisfactory result, and there 
is a certain appropriateness in the fact that our 
17 new battleships and cruisers are to be floated by 
the flowing through bond last year of 10? million 
more barrels of beer, 700,000 more gallons of British 
spirits, 400,000 more gallons of light foreign wines, 
with 10 million pounds of tea, while propelling 
power is suggested by the consumption of nearly two 
million pounds more of tobacco ; althoughin thislatter 
respect Sir Michael Hicks-Beach seems to consider 
that there is incomplete combustion, to judge by his 
one sensational remark about a million sterling being 
wasted in cigar and cigarette ends thrown into the 
gutter. To carry the simile one point further, the 
public in their appreciation of the lighter wines, and 
in the consequent consumption of a greater quantity, 
seem to be anticipating the necessity experienced by 
Sir William White for increased draught. 

But our purpose is not to analyse the financial 
details of the Budget; it is enough that the con- 
dition of the working classes has materially im- 
proved, and that, although agriculture is changed 
somewhat for the worse, the purchases of general 
stamps, which is the best guide to the business 
transactions of the capitalist class, were never so 
high. If further evidence were needed of general 
prosperity, it is found in the unprecedentedly high 
reserve of the Bank of England, in the demand 
for, and consequent advance in, stocks and shares 
on the Exchange, and in the great increase in bank 
deposits. Only 3.5 per cent. of tradesmen, accord- 
ing to trade union reports, are idle, against 6.5 per 
cent. a year ago; the 33 principal railway com- 
panies have in the past 15 weeks earned 1} million 
more in gross receipts than in the corresponding 
period of last year, and the exports for the three 
months are &} millions greater than in the same 
quarter of the previous year, metals and metal manu- 
facture accounting for 1? millions, and machinery for 
685,397]. As with the customs and excise figures, 
one finds, too, that the ratio of increase in later 
months shows no falling off. The Board of Trade 
reports, referred to elsewhere, indicate improve- 
ment in nearly all industrial departments, and there 
is, with the more hopeful tone, a greater spirit of 
conciliation between employers and employed. 
This is essential to continued activity. 


Merchant Vessels under Construction in the United Kingdom. 











" Percentage 
— Vessels. Tons. of Sail. 
April, 1896 .. 400 769,264 4.16 
January, 1896 877 711,562 4.68 
October, 1895 356 716,575 3.84 
July, 1895 . 339 707,079 4.8 
April, 1895 .. 356 656,318 4.2 
January, 1895 324 658,286 3.94 
October, 1894 327 653,331 5.5 
July, 189% .. 398 718,204 7.3 
April, 1894 .. 414 725,208 8.5 








In the shipbuilding industry the figures com- 
piled by Lloyd’s Registry enable a precise estimate 
to be made of the improvement, and as this trade 
affects so many others, it may almost be said to 
reflect accurately the general condition. The ton- 
nage launched during the past three months—156 
vessels of 282,386 tons—is high, but was equally 
great during some of the quarters last year. The 
number and tonnage of vessels in course of con- 
struction —400 of 769,264 tons—however, are 
higher than at any period since the beginning of 
1892, Five years ago an aggregate of 750,000 tons 
was of frequent recurrence, but lately the average 
has been about 100,000 tons less, and in December, 
1892, the minimum of 570,000 tons was reached. 
The improvement indicated by the tonnage now on 





hand, as compared with the average last year, is 
about 10 per cent. 

The vessels in hand for the British and foreign 
navies are reported by Lloyd’s as numbering 68 of 
182,805 tons, but this is very much overatating the 
case, as the only British vessels on which extensive 
work remains to be done are three cruisers of the 
Andromeda class (11,000 tons), four cruisers of the 
Doris class (5600 tons), and the five Pelorus cruisers 
of 2135 tons recently ordered. The battleships Mars 
and Jupiter, building at Birkenhead and Clydebank 
respectively, will be completed in four or five 
months; the 14,100-ton cruisers Terrible and 
Powerful, building at Clydebank and Barrow, will 
be running preliminary trials within four or five 
weeks, and splendid progress is being made with 
the six cruisers of the Talbot class. The Juno, one 
of the Barrow pair, is almost ready for trial ; while 
both of the Fairfield boats are welladvanced. The 
Barrow Company, too, have the Niobe, of 11,000 
tons, in frame; similarly good progress is being 
made with the vessels of the same class at Clyde- 
bank and Fairfield—the Europa and Diadem. So 
far as effective work is concerned, therefore, the 
British warship tonnage in private yards should be 
71,065 tons, instead of 135,130 tons as given. Of 
course, the other vessels included are not techni- 
cally completed ; but their labour value is small. 
So also with the foreign ships, which include two 
Japanese battleships and four cruisers, the latter 
building at Elswick. Most of these vessels are also 
in an advanced state, so that although 182,805 tons 
of warships may be in builders’ books, 80,000 tons 
or so represents the work to be done, and in this 
respect the return is not so large as it was a year 
ago. But ina month or twothe Admiralty will be 
placing orders with private firms for two battleships 
of the Renown class, three cruisers of the Andro- 
meda class and three of the Doris type, while this 
week 20 torpedo-boat destroyers have been ordered 
from various types, all districts sharing in the dis- 
tribution. This new work represents over 80,000 
tons displacement and 260,000 indicated horse- 
power. Added to this is work of nearly equal 
amount in the Royal dockyards, so that the steel- 
makers havea splendid prospect, and the shipbuild- 
ing industry may be said to be very fully employed. 

The naval work is more widely distributed than 
it was a year ago, although one must wait until 
the heavier work is given out before making any 
general deduction. None of the cruisers given out 
under the 1896-7 programme have gone to the 
Clyde, Hull and the Tyne taking all five, while of 
the 20 destroyers ordered this week, Messrs. 
Thornycroft build four, the Fairfield Company 
three, the Naval Construction Company two, 
Messrs. Palmer two, Messrs. Hawthorn, Leslie, 
and Co. two, Messrs. Doxford two, while it is 
understood Messrs. Earle and Messrs. Thomson 
also share in the distribution. Barrow and the 
Clyde, it may be assumed, will make a vigorous 
effort to secure much of the more important work 
yet to be given out. We may now turn to the con- 
dition of merchant work. At Glasgow there are 91 
vessels of 167,146tons under construction, the largest 
total for at least two years, the nearest approach 
being June last, when the tonnage was 161,495 tons, 
and then there was a greater volume of warship 
work, so that the present total is not quite so large 
as it was nine months ago, although 12 per cent. or 
so above the average for the past two years. At 
Greenock the total—41 vessels of 77,245 tons—is 
barely up to the average, the totals for some previous 
periods being as high as 100,741 tons. The ton- 
nage under construction at Belfast is the highest 
for at least two years, with the exception of the 
total in June last. Lloyd returns 20 vessels of 
107,247 tons—the average being 5362 tons. This 
aggregate is over 20 per cent. better than a year 
ago, and well above the average for two years. At 
Newcastle there are 50 vessels of 136,130 tons in 
course of construction, and for a greater total one 
must go back two years, the aggregate during the 
interval having fluctuated between 98,000 and 
120,000 tons. The total for Middlesbrough and 
Stockton is exceptionally low—26 vessels of 49,300 
tons. The average for the past two years is over 
60,000 tons. At the neighbouring port of Hartle- 
pool also, the condition is not quite satisfactory, 
the number of vessels building being 17, and the 
tonnage 46,516 tons; but the average for two 

ears is not much over 50,000 tons. At Sunder- 
and there has been a steady improvement, the total, 
48 vessels of 137,116 tons, being higher than for 
two or three years. A year ayo it was only 91,086 
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tons. At Barrow and district the total is 11,330 
tons; but the principal establishment is so fully 
given over to naval construction, that this total 
of merchant tonnage barely represents the state of 
trade, which is as satisfactory as in any part of the 
kingdom. 





THE WEATHER OF MAROH, 1896. 

In March the sun completes his southern excur- 
sion, and on the 20th is on the equator, when the 
days and nights are equal all over the world ; but, 
owing to refraction, the sun is apparently longer 
above the horizon, and twilight additionally pro- 
longs the daylight. Hence solar radiation raises 
the temperature of the air and soil much more 
than terrestrial radiation lowers it, in clear weather ; 
so that the mean daily range of temperature in the 
shade is about four times greater in clear than in 
overcast weather in these latitudes. Nevertheless, 
the mean temperature of the day is not much dif- 
ferent, whether the sky be clear or obscure ; the 
direction of the wind, however, has a marked influ- 
ence upon it in the British Islands. The coldest 
wind is from E.N.E., the warmest from W.S.W., 
and the S.E. wind gives the greatest daily range 
of temperature. The vernal equinox is sometimes 
warmer than midsummer, sometimes colder than 
Christmas. 

For the British Islands generally, estimating by 
data for 1881-95—fifteen years—March was 

Mildest in 1893, with plenty of sunshine, great 
atmospherical pressure, resultant wind from 
W.S.W., and rather dry ; 

Coldest in 1883, with N. winds, much sunshine, 
and many rainy days ; 

Wettest in 1884, mild, with S. winds, very defi- 
cient sunshine ; 

Driest in 1883, greatest pressure, wind N.W. ; 

Next Greatest Pressure in 1885, with weather 
similar to that in 1883 ; 

Least Presswre in 1888, very cold, much rain, 
sunshine very deficient, wind N.N.E. 

Most Sunshine in 1894, 48 per cent., very mild, 
rather dry, wind W.S.W. ; 

Least Sunshine in 1886, 25 per cent., cold, wind 
S. by E.; 1884 and 1888 had nearly similar 
weather. 

Although frost was almost absent, the weather of 
March, 1896, was very changeable, very deficient 
in sunshine, had abundance of rain on numerous 
days, and several violent storms. At the Royal 
Observatory, Greenwich, the wind attained 18 lb. 
pressure on the square foot on the 3rd, 20 lb. on 
the 6th, 27.5 lb. on the 16th, 11 1b. on the 26th, 
14 lb. on the 27th, 13 Ib. on the 28th, always sup- 
posing the anemograph to register correctly. There 
can be no doubt that the month was excessively 
stormy, notwithstanding meteorological investiga- 
tions which are intended to prove that there are 
no “ equinoctial gales.” On the 2nd a large storm 
area was forming; and next morning conditions 
were curious ; barometers showed 28.3 in. in the 
north and 29 in. in the south of Great Britain. 
Over Scotland the atmosphere was quiet, the pres- 
sure there being nearly uniform ; but in other parts, 
where the isobars were close, the storm was in 
evidence. The first week was persistently stormy ; 
the second, mild, dull, damp, much rain ; the third 
gave drenching rains ; the fourth was at first warm, 
with much sunshine, then cold, with boisterous 
winds, rain and hailstorms. 

The mean pressure and temperature of the atmo- 
sphere at extreme positions to which the Isle of 
Man is central were as follows : 





Mean 

Mean Difference Difference 

Positions. Pressure. | from Normal. — from Normal. 
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in. in. | deg. 
North 29.46 below 0.27 41 above 2 
South 29.90 oe Ce re 
West 29.70 ~ asl 
East 29.78 ps ae ae. 
Central 29, 45 i 8 


68 oat 





, The distribution of rain in frequency and _quan- 
tity may be roughly inferred from the following re- 
sults : 

















Places. | Rainy Days. | Amount, | ,,Difference | 
} | in. in. 
Sumburgh .. el 29 4.74 1.99 more 
0 Or 27 | 2.39 OIF 5; 
Valentia | 29 | 6.91 04 ” 
Yarmouth eo e| 22 2.47 0.74 ” 








The daily general directions of the winds over 
these islands give a strong and persistent resultant 
from W. by S., the normal direction. The mean 
temperature, at 8 a.m. Greenwich time, for the 
entire area of these islands, at gea level, was on the 
2nd 45 deg., 4th 40 deg., 8th 48 deg., 13th 39.5 deg., 
24th 47.5 deg., 28th 42 deg., 3lst 46 deg., and 
there were many minor fluctuations. The highest 
temperature, 68 deg., was reported at Greenwich 
on the 22nd ; the lowest, 20 deg., at Nairn on the 
14th. The mean temperature of the 8th, 9th, 11th, 
22nd to 25th was more than 10 deg. warmer than 
usual at Greenwich. The University Boat Race on 
the 28th was rowed in boisterous weather, a strong 
and gusty wind blowing, making the water rough, 
hail falling at the time. The greatest atmospherical 
pressure, 30.25 in., occurred on the 10th and 31st, 
the least, 28.3, on the 3rd. Rain fell nearly 
every day, and was excessive in the west and 
north, the sky was very much overcast, and 
the sunshine very deficient. Reckoning by the 
weather notations, fine clear days ranged be- 
tween 5in the north and 3 in the south; over- 
cast between 14 in the north and 20 in the 
west. Fog was reported on the 9th in the central 
and on the 10th in the east district. Aberdeen had 
121 hours of bright sunshine, a nearly normal dura- 
tion ; Parsonstown 83.5, London 44.1, both greatly 
less than their normal values. Aurora was seen at 
many places on the 4th, in the north also on the 
6th and 9th. The death rate in the metropolitan 
district was 19.8; deaths from measles, phthisis, 
diseases of the respiratory organs and of the circu- 
latory system attained a maximum in the week end- 
ing the 7th, whooping-cough in the next week. 
Although March weather has not been pleasant, the 
vernal equinox found life out-doors very forward, 
due to the favourable winter. As frost in early 
spring is detrimental to precocious vegetation, the 
weather was appropriate to the occasion. The 
duration of bright sunshine during the four weeks 
ending 28th, estimated in percentage of its pos- 
sible amount, was for the United Kingdom, 26; 
east Scotland, 32; Channel Isles, 30; north-east 
England, 29 ; west Scotland, 27 ; east, south, and 
south-west England and north Scotland, 26 ; 
central England and south Ireland, 25; north 
Ireland, 23 ; north-west England, 21. 








THE PRODUCTION OF CAUSTIC SODA 
AND BLEAOH BY ELEOTROLYSIS, 
THE manufacture of caustic soda and bleaching 

powder by the processes in ordinary use is both 
costly and objectionable. It is costly owing toa 
large proportion (about five-sixths) of the chlorine 
contained in the salt—which is the base of the 
manufacture—being lost, and it is objectionable on 
account of the poisonous gases evolved, the noxious 
waste produced, and the insanitary character of 
some of its details. As caustic soda or bleaching 
powder are the principal chemicals employed by 
soapmakers, papermakers, and bleachers, and are 
used by them in large quantities, they constitute 
very expensive trade items. In order to obviate 
the objectionable features mentioned, the aid of 
electricity has been invoked, and many attempts 
have been made to obtain these two important 
chemicals in a direct, inoffensive, and economical 
mannégr from common salt by electrolysis. Owing 
to causes of which it is unnecessary here to say more 
than that they were technical, these attempts have, 
as a rule, resulted in failure. The exception to that 
rule is the process originally patented in 1890 by 
Colonel T. J. Holland, C.B., and Mr. James C. 
Richardson, which was first put in operation on a 
working scale a few years since at one of the 
largest paper mills in the kingdom. It was worked 
there continuously, day and night, for two years, 
during which period it was developed into a prac- 
tical commercial system. The time having arrived 
when it was desirable to enter upon the manufac- 
ture of caustic soda and bleach by this process on 
an extended scale for the market, a suitable site for 
the works was sought. One was eventually found 
at St. Helens, Lancashire, which is conveniently 
situated for obtaining the raw materials (salt and 
lime) as well as fuel, and which affords the neces- 
sary facilities for distributing the manufactured 
goods. 

The works, which are owned by the Electro- 
Chemical Company, cover about three acres of 
land out of a site of 15 acres, thus leaving ample 
space for extensions. They are intersected by 





lines of railway connected by a siding with the 





London and North-Western Railway system, and 
have a good wharf on the St. Helens and Mersey 
Canal. The process of manufacture is exceedingly 
simple and interesting, the caustic soda and the 
bleaching powder being produced without any loss 
of chlorine or waste of labour, by the decomposition 
of salt by an electric current. Rock salt is used, 
which is obtained from Cheshire, and is dissolved 
in the brine-house. It is first placed with water in 
a tank in which it is agitated by revolving stirrers 
until the water has attained the highest point of 
saturation. The brine thus formed is run off into 
settling tanks 7 ft. Gin. square in plan by 8 ft. deep, 
where the insoluble portions of the rock are de- 
posited. From thence it is pumped up into a final 
settling tank 30 ft. above the level of the others, 
and from which it is supplied by gravitation to the 
decomposing tanks. These are situate in the tank- 
house, a building 70 ft. long by 50 ft. wide and 
40 ft. high, in which are 200 decomposing tanks 
of a special patented design, arranged in 10 sets 
of 20 each, superposed one tier above another 
and approached from galleries at three different 
levels. The brine from the final settling tank can 
be admitted to any set or group of decomposing 
tanks, or to a single tank, independently of the 
others. These tanks are each 20 ft. long 
by 3 ft. wide and 1: ft. 3 in. deep, and are 
divided into 32 compartments or cells, 16 for 
the anodes and 16 for the cathodes. The anode 
cells are hermetically closed at the top, but their 
dividing walls are not carried quite down to the 
bottom of thetank. The cathode cells are open at 
the top. The anodes consist of small blocks of 
ordinary gas-retort carbon, set in lead backs, 
whilst the cathodes are simply cast-iron grids. The 
anodes last about eight months with continuous 
day and night working. The current from the 
dynamo is led into the brine at the anodes, where 
chlorine gas is given off, which passes through a 
porthole into a closed conduit running the whole 
length of the tank, and communicating with a 
horizontal stoneware main at the end of each tank. 
The current passes through the brine to the cathodes, 
and is thence led back to the dynamo by a return 
cable which completes the circuit. From the open 
cathode cell hydrogen gas is given off, and escapes 
harmlessly into the air. 

As the decomposition of the brine progresses, the 
solution gets stronger in alkali and weaker in salt. 
The normal strength of the solution has, therefore, 
to be maintained, and this is effected by feeding 
common salt in, by a special method, at a pocket 
at the end of each cathode cell. The result of 
the evolution of the chlorine and hydrogen gases 
is the formation of a solution of caustic soda, 
which is drawn off when it has reached a given 
strength, namely, from 50 deg. to 60 deg. Twaddell, 
when it contains about 12 per cent. of alkali. This 
solution is run off into shoots, and is conducted to 
receiving tanks in the caustic shed. 

The brine has now been split up by electrolysis 
into chlorine and caustic soda, each of which is con- 
ducted to a department in which it is treated, the 
one for conversion into bleaching powder and the 
other for reduction by evaporation to the caustic 
soda of commerce. To form the bleach the chlorine 
is absorbed into lime in lead-lined chambers, of 
which there are three, and a fourth is in course of 
construction, each being 80 ft. long by 25 ft. wide, 
and 6 ft. high inside. The lime, which is obtained 
from Buxton, is first slaked, and then put through 
two sieves or riddles in succession, the first riddle 
having a 4-in. mesh and the second 484 meshes to 
the square inch. Both riddles are cylindrical, and 
are revolved at high speeds. The lime from 
the first riddle is lifted by an elevator to the second, 
and from the latter, by another elevator, to the 
stores. The floors of the bleach chambers are laid 
with Staffordshire tiles, and upon these the lime is 
laid, to a depth of from 4 in. to 6in., in ridge and 
furrow. The doors are then luted up and the 
chambers made air-tight in every respect, after 
which the chlorine is admitted at two points in the 
roof of each chamber. The gas, being heavy, has 
to be exhausted from the decomposing tanks by an 
aspirator through stoneware pipes, and is driven by 
the same means into the bleach chambers. There 
is also a wood fan, 5ft. in diameter, which is used 
alternately with the aspirator. The supply of 
chlorine is continued to the chambers for four or 
five days, according to circumstances, by which 
time the lime has absorbed the requisite quantity of 
gas. The combination forms chloride of lime, or 





standard bleach, containing 36 per cent. of chlorine, 
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The product of each charge is from 20 to 25 tons of 
bleach, which is discharged through shoots in the 
floor of the chamber into casks, and packed ready 
for the market. 

The second product of electrolysis, the solution 
of caustic soda, is stored in two cylindrical iron 
tanks, each 28 ft. long and 7 ft. Gin. in diameter, 
placed in the caustic soda shed. This building is 
83 ft. long by 45 ft. wide, and contains nine 12-ton 
cast-iron caustic pots, heated by furnaces. The 
liquor is run from the tanks into these pots, in 
which it is evaporated down to the required density, 
i.e., containing about 30 per cent. of alkali. Having 
reached this density, the liquor is still further eva- 
porated down to the ordinary crystal caustic of 
commerce. It is then, while still fluid, filled into 
iron drums of various sizes, in which it quickly sets 
solid, and is ready for the market. A small per- 
centage of salt comes over with the solution from 
the decomposing tanks, and, in the early part of 
the evaporating process this salt is removed and 
returned to the cells to make good the deficiency 
caused by decomposition before referred to, leaving, 
it is said, the caustic soda as pure as has ever been 
made by any known process. 

The current is produced by two of Parsons’ 
turbo-dynamos of 1100 electrical horse-power com- 
bined, placed in an engine-house 60 ft. long by 
30 ft. wide. They have separate condensers, and 
work at 120 volts and 3750 amperes distributed 
into five circuits of 750 amperes each. The current 
is conducted to the decomposing cells by a tapering 
cable. This highly ingenious device, which is the 
subject of one of the latest patents, is 14 in. in 
diameter at the dynamo, and consists of 16 
strands. Each tank contains 16 positive cells, and 
at the tanks a strand is led to each cell, so that the 
cable is tapered down to a single strand at the end 
of each tank. The adoption of this tapering 
arrangement enabled a saving of about 6001. to be 
effected in the cost of the present installation. 
Steam is generated by means of five Lancashire 
double-flued boilers, each 30 ft. long by 8 ft. 
diameter, with 3 ft. 3in. flues, working at a pressure 
of 160 lb. per square inch, and of 400 horse-power, 
placed in a boiler- house 60 ft. long by 60 ft. wide. 
Besides driving the dynamo engines and the cir- 
lating pumps for the condensers, steam is required 
for driving the engines for the lime mill, the 
agitators, the gas-exhausting engine, and for 
steaming purposes throughout the works. The 
fuel used is a good coal from the Haydock coalfield, 
which only costs from 3s. 6d. to 4s. per ton de- 
livered on the company’s sidings. The chimney 
shaft is 175 ft. high and 65 ft. in circumference at 
the base. Two main flues are led into it, one from 
the boilers and the other from the evaporating 

lant. The output of the present works when in 
ull operation is about 160 tons of bleach and 
caustic soda per week. The plant, however, is 
being doubled, and it is to be quadrupled during 
the present year. The products are on the market, 
and from their purity and high quality command 
a ready sale. The process—which we have re- 
cently been afforded the opportunity of inspecting 
—is at once ingenious, simple, and efficient, and is 
economically worked, whilst the plant itself is by 
no means costly. The system is a great iraprove- 
ment in every respect upon the older methods of 
manufacture, and will, doubtless, in the end tend 
to considerably reduce the price of caustic soda, 
bleach, chlorate of potash, chloroform, and all 
chlorine products. 





THAMES BRIDGES.—No. XXXVII. 


67.—KENNINGTON BrivGE; GREAT WESTERN 
Rainway. 

Tuat branch of the Great Western Railway, 
leaving the main line near Maidenhead, and cross- 
ing the Thames at Bourne End (see page 576, 
vol. lx.), passes by way of High Wycombe and 
Thame, in a wide sweep, till it runs into the Oxford 
and Birmingham branch of the same system be- 
tween Abingdon and Oxford, crossing the Thames 
near the village of Kennington, in Berkshire, and 
which gives its name to the structure we illustrate 
on page 544. The Oxford and Birmingham branch 
leaves the main line at Reading, and at the point 
of junction with the Thame, High Wycombe, and 
Maidenhead branch, passes very near the Thames 
at Kennington. The bridge carrying the railway 
calls but for little notice ; it is in four spans, and is 
carried on cast-iron columns braced together as 








shown in the engravings. Three of the spans are 
formed with parallel plate girders, which support 
the bridge platform by cross-girders attached to 
the lower flange. A fourth span, that over the 
navigation channel, is wider than the others, and 
has a curved upper flange. The abutments and 
retaining walls are of brick with stone copings. 
This bridge is at present being strengthened and 
widened. 


68.—TowrpaTH BripGE, NEAR UNIVERSITY 
Baruine Piace. 


In the vicinity of Oxford, which we have now 
reached, the numerous and complicated streams 
connected with the Thames are crossed by a large 
number of light bridges, chiefly for foot traffic or 
for towing. One of these is selected as a type, on 
page 544; it consists really of two bridges sepa- 
rated by an island. The further of these consists 
of five spans, the widest of which is only 15 ft. 6in., 
and others as small as 12 ft. The general effect is 
highly picturesque, and the design is admirably in 
keeping with the beautiful scenery at this part of 
the river. The piers are made of piles 10 in. square, 
with raking struts to support the longitudinals 
carrying the cross-bearers to which is secured the 
planking of the roadway. The width between the 
timber handrails is 7 ft. 6 in., and the abutments, 
which are 11 ft. 6 in. wide, are of earth filling faced 
with stone. 





ELECTRIC TRAOTION.—No. L. 
By Pattie Dawson. 
ORGANISATION, DISCIPLINE, AND RULES. 

Wiru the introduction of an improved mechani- 
cal system of traction on tramways, the question 
of rules and discipline for the employés of the sta- 
tion and on the line becomes of the utmost impor- 
tance. In the transportation department financial 
success to a very large extent depends on the per- 
fection of the rules and the accuracy with which 
they are carried out by motormen and conductors. 

The best code of rules, however, is not sufficient 
to secure success. A complete system of supervi- 
sion must be in existence, by which it is possible 
to ascertain that the rules are attended to and 
carried out in a proper way. Experience proves 
that incentives are preferable to penalties. 

Employés should always understand that punish- 
ment is an inevitable consequence of disregarding 
fixed rules, and that the only way of rising in the 
service is by faithful, thorough work and attend- 
ance to rules, that no favouritism is ever shown, 
and that before the highest rank can be attained 
all intermediate steps must be mounted. 

The employés of a tramway company are _ its 
representatives in the eyes of the public, and as 
they are careful, civil, and attentive, or the re- 
verse, the public will view the company with 
favour or disfavour. The better the class of men 
employed, the easier it is to enforce good rules 
and to be certain of their honesty and faithfulness 
towards their company. 

It is evidently impossible that any stereotyped 
set of rules will fit every case. The object of this 
article is to indicate the principles which should be 
kept in mind, and to give examples from the oldest 
and best managed American roads. 

Verbal rules and orders should be avoided 
entirely ; regulations, orders, instructions, and 
notices should be written or printed, and posted 
a all employés whom they concern must see 
them. 

The care with which the forms are prepared show 
the pains taken by the West End Street Railway 
to secure an eflicient staff. I believe they have 
been chiefly drawn up by its general manager, Mr. 
Sergeant. 

A preliminary form has to be filled in by every 
applicant. After this has been read and approved 
by the manager, motormen and conductors are 
obliged to pass examinations and fill in further 
forms. The examination passed satisfactorily, a 
bond for 300 dols. must be given to the company. 
The applicants are then put on lists of spare con- 
ductors and drivers, and fill vacancies as they occur. 

To obviate strikes, it is always well to have a 
written agreement between the company and its 
staff of conductors and drivers. 

The following are selections from some standard 
rules for motormen and conductors, and may 
serve as a model of how these should be arranged. 
We have, of course, only reproduced those refer- 
ring to technical matters : 


RULES AND REGULATIONS FOR THE GENERAL GUIDANCE OF 
Conpvuctors oF Execrric Cars. 


Starting Cars.—Conductors must report at car-house at 
least ten minutes before the time set by the table for 
starting their cars. In all cases where the starting point 
is other than the car-house, sufficient time must be allowed 
in addition to the above to permit of car being started 
promptly on time from starting point of line. 

Conductor has Charge of Car.—The charge of the car 
will be assumed by the conductor, who will be held 
responsible for any misuse or abuse of the same, Any 
disobedience of orders or infringements of rules on the 
part of a motorman or other employé while riding on 
the car will not be permitted. It will be the duty of 
conductors to warn employés offending in this respect, 
and, if the tame is persisted in, to report the matter to 
the foreman of car-house or stable. Failure to make such 
report will be considered as neglect of duty on the part of 
the conductor. 

Starting behind time or ahead of time, loafing or too 
fast driving in going on or off turn-outs and around 
curves, failure to answer the bell promptly or to stop the 
car properly, stopping the car across intersecting streets 
or over crosswalks, failure to keep a sharp look-out for 
passengers in the main and cross streets, letting off brake 
or starting before two bells have been fairly given, stop- 
ping car by use of reversing handle, failure to signal 
promptly and accurately for passengers who get on at the 
front end of the car, carelessness in running car or running 
too fast, power unauthorised persons to run car, sitting 
down while on duty, the use of profane, boisterous, or 
indecent language, or the use of intoxicating liquors, or 
violations of Sect. 21 of Revised Regulations of the Board 
of Aldermen, are all matters which a conductor must 
promptly report, to relieve himself of responsibility. 

Switches.—Close all switches after having safely paseed 
over the same, and see that the keys to hold switch 
tongues over are in proper position. 

Signals.—Three bells by motorman is signal to let off 
rear brake. 

_ Three bells to the motorman is signal to him to stop 
—- 

Four bells by motorman to conductor is signal that he 
is going to reverse the motor and run thecar back. Upon 
receiving four bells, conductor must immediately grasp 
the trolley cord and hold it firmly until car has ceased 
going backwards. 

Reversing Handle.—The use of the reversing handle 
when car is under headway forward, except to prevent 
accident, is positively forbidden, and if practised will 
subject the offender to immediate discharge. When it 
becomes necessary to make use of the reversing handle, 
the motorman must notify the conductor by ringing four 
bells that he is about to do so, and both must see to it 
that no accident happens to the trolley from such reversing 
of the motor. 

Failure of Power.—In all cases where there is a failure 
of power on the line, throw off the power handle and 
(whether by day or night) throw in the lamp circuit. 

On outward trips when the lamps show that the current 
has returned, start only as soon as the outward car ahead 
and in sight has got under way. 

On inward trips when the current has returned, wait 
one full minute and start only when the car ahead and in 
sight has got under way. 

Motormen and conductors are warned not to leave 
their respective platforms when a failure of power occurs, 
except where it is absolutely n to do so, in which 
- they must be sure that the overhead switch is thrown 
0 


Trolley off the Wire.—Motormen are positively for- 
bidden to allow their car to run after they have received 
the bell signifying (or if they know) that the trolley is off 
the wire. As soon as they are aware of the fact that the 
power is gone, the car must be stopped at once, and not 
started again until two bells have nm fairly sounded by 
the conductor. Conductors must report any violation of 
this rule. 

Trolley, Care of Same.—Conductors must be on the rear 
end of their car when —_— an overhead switch, track 
croas-over or switch, and when the car is going backwards, 
with hand upon the trolley cord. Should the trolley leave 
the wire, the conductor must at once pull down the 
trolley and signal the motorman to stop. After the 
trolley is fairly on the wire, ring two bells for the motor- 
man to start, first looking carefully around and paver 
the car to see if any persons are leaving or boarding the 
om Passengers must keep their hands off the trolley 
cord. 

Car-House, Putting up Cars.—Conductors upon leaving 
their cars in the car-house must see that the power handle 
is removed and the overhead switch thrown off. The 
trolley must also be pulled downfrom the wire. _ 

Taking Switches, 4:c.—Great care must be exercised by 
motormen in taking switches, pa over cross con- 
nections and around curves. should be slowed 
down to that of a horse car with horses walking, and the 
curves, &c,, taken cautiously. Any motorman offending 
against this rule must be reported to your division super- 
intendent. 

Extra Men.—All motormen who are not assigned to & 
regular car will report at such times and places as their 
division superintendent may designate. 

Inspection.—It is the motorman’s duty to carefully 
examine the machinery, the ironwork, and particularly 
the brake mechanism and power handles of his car, before 
starting on each trip, and to report any repairs that are 
needed. The motorman will not oil the brakes where 
they go through the socket at the top of thedasher. 
Charge of Car.—The conductor has ch of the car 





while en route, and motormen will obey such instructions 
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as may be given them by their conductors and not incon- 
sistent with these rules. ‘ : 

Stopping at Crossings.—Cars will be stopped slightly 
beyond the farther crossing of intersecting streets, and 
must never be stopped on a crosswalk, across an inter- 
secting street, or on a short curve, except to avoid 
accidents. Motormen must be sure that the car ahead of 
them is at least a car’s length beyond the farther cross- 
walk of an intersecting street before attempting to cross 
said street. 


RULES OF THE BOARD OF —o adopted March 17, 

Care at Railroad Crossings.—At steam railroad cross- 
ings at grade the motorman will stop the car within 
100 ft. before crossing; the conductor must then go 
upon the steam railroad tracks to see that no moving 
train is in sight, and then go back to his place on the rear 
platform. He will then give the signal of two bells 
to start. The conductor will hold the trolley cord firmly 
in hand while crossing all tracks of steam railroads. 
Motormen will keep a sharp look-out for moving engines 
or trains before and during the time of crossing. At the 
crossing on Causeway-street, Boston, Main-street, Charles- 
town, Federal-street, South Boston, and the ice tracks on 
avenues to Charlestown Bridges, the cars must come to a 
full stop before crossing them, but the conductors will not 
be required to go ahead of their cars. 

Loop.—Never throw the power handle into the ‘‘ loop” 
when ascending grades. A greater degree of motive 
power may be obtained by throwing the handle close to 
the loop, but not into it. This will prevent the blowing 
of fuses, the consequent delays, and also protect the 
motor and machinery of the car. (Not needed with ‘‘K” 
controller. ) 

Fuses.—In case of fuse blowing throw the overhead 
switch, see that the trolley is on the wire. See that all 
parts of the blown fuse are removed, and that the new 
fuse is securely fastened by screws and turned up hard. 
Never use more than one 50-ampere fuse unless autho- 
rised to do so by your division superintendent. 

Short Circuits.—In case one of the motors cf your car 
becomes short-circuited (if double motor car) or grounded, 
cut out the disabled motor, and run home with the work- 
ing motor. Never attempt to run your car by the over- 
head switch unless ordered to do so by your division 
superintendent. 

Tools.—Motormen will be furnished with tools and a 
— which to carry them. They will be held respon- 
sible for the proper care of said tools and to account for 
them at any moment. Upon leaving the company you 
will be charged cost price for any tool missing. Supplies 
will not be charged for: One hammer, one monkey 
wrench, one pair of plyers, one screwdriver, one No. 6 
connector, one ball tape, one box pomade, one extra 
motor brush, one pinch bar, one torch, two chisels, one 
oil can, one No. 4 connector, one bunch waste, two 
fuses, one piece No. 4 insulated wire 6 ft. long, all of 
which must be on hand ready for instant use at all times. 
Supplies when used up can be obtained from the super- 
intendent. Any tools lost must be reported at once to 
the superintendent, when, if not found in three days, a 
new one will be supplied at cost. 

Handle of Controlling Stand.—Never leave the platform 
of your car without first throwing off the overhead switch 
and removing the power handle, which you must never 
allow out of your possession, except to an authorised 
representative of the company. 

Brakes and Power Handle.—In running your car both 
hands must be used. Except where it is absolutely 
necessary, the motorman must have one hand on the 
brake and the other on the power handle remy 

Reversing Handle.—The use of the reversing handle 
when the car is under headway forward, except to prevent 
accident, is positively forbidden, and, if practised, will 
subject the offender to immediate discharge. When it 
becomes necessary to make use of the reversing handle, 
the motorman must notify the conductor by ringing four 
bells that he is about to do so, and both must see to it 
that no accident happens to thetrolley from such reversing 
of the motor. 

Failure of Power.—In all cases where there is a failure 
of power on the line, throw off the power handle and 
(whether by day or night) throw in the lamp circuit. 


REVISED REGULATIONS OF THE BOARD OF ALDERMEN, 
RELATING TO STREET Rariways. 

Section 21.—The rate of speed allowed to street railway 
cars shall be as follows, viz.: north of Charles and 
Pleasant Streets and Broadway Extension and the east 
side of Fort Point Channels, and including said streets, 
7 miles an hour ; south or west of the above streets and 
north or east of Chester Park and Swett-street, and 
including said streets, and Beacon-street, from West 
Chester Park to the Boston and Albany Railroad Bridge, 
on said street, 10 miles an hour ; and outside said limits, 
12 miles an hour; but no such car in turning a corner 
shall go faster than 4 miles an hour. 


To the above rules a special set of rules, which, 
of course, vary in each place as regards traffic 
arrangements, should be added. Special rules as to 
the management of the controller, electric or air 
brakes, or any special apparatus should also be 
added. 

Rules and regulations should always be published 
as a whole, so that all the employés are aware of 
the rules made for the whole staff. Separately 
printing of rules for various parts of the staff has 
not been found advisable. 

The regulations should be printed on strong 


paper, and bound in a semi-flexible, strong, and 
waterproof binding. A pocket should be furnished 
inside the cover, where the employés can put 
any special orders which may have been issued. At 
the end of each section of the rules there should be 
a few blank leaves where the employés can add any 
new rules which may have been from time to time 
made. A thorough and copious index is an essen- 
tial part of such a work. Every copy should be 
numbered, and the name of the employé to whom 
the book is given should be registered. 

A notice should precede the rules stating that 
they are issued by the company, and to what de- 
partments they apply. This notice should also 
clearly state the limit of authority and power of 
the various foremen, heads of departments, in- 
spectors, &c., so as to prevent any conflict arising. 
As such a book of rules represents the law as 
regards the employés, it should be specially stated 
that the company have a right to punish for viola- 
tion of such rules, and that the men will be held 
responsible for any loss or damage caused by such 
violations. It should also be stated that by the 
mere fact of a person entering the company’s 
employ he accepts the rules and conditions laid 
down. In order to prevent any dispute, many 
large companies now make it a general practice 
to have their men sign a paper wherein they state 
that they have received a copy of rules and regu- 
lations, carefully read them, and that they agree to 
accept employment under the conditions therein 
set forth. In nearly all the States of America there 
are special laws regarding railways, and in several 
States there are specially governed bodies, known 
under the name of Railroad Commissioners, who 
consider and make special laws for railway com- 
panies. In most instances certain rules and con- 
ditions are laid down in the franchises granted to 
railway companies. Such rules ought always to 
be incorporated in the company’s book of regula- 
tions, and it will be seen that this has been done 
in the case of the West End Company already 
given. 





NOTES. 
IncanDEScENT Gas Licut Patents. 

On Saturday last Mr. Justice Wills gave judg- 
ment in two suits brought by the Incandescent 
Gas Light Company for alleged infringement of the 
patents granted to Carl Auer von Welsbach. The 
first defendants were the De Mare Incandescent 
Gas Light System, Limited, and they entered the 
usual pleas that the Welsbach patent had been anti- 
cipated, that the specification was incomplete, and 
soon. The judge said that the field upon which 
Welsbach entered was untrodden, and marked only 
by the absolute failure of every attempt to penetrate 
it. An attack was made upon the patent in respect of 
the direction in the specification to ammoniate the 
mantle before burning it, a direction which it was 
said would, under some conditions not excluded by 
the specification, cause the mantle to fall in pieces. 
The judge was satisfied, however, that a reasonably 
careful washing would avoid this danger. The next 
ground of attack was that the proportions of the 
oxides given were wrong, and no directions were 
given as to the strength of the solution, and that a 
competent workman would need further directions. 
Experiment showed, however, that excellent hoods 
could be made by persons unacquainted with any- 
thing but the Welsbach specification, The de- 
fendants’ burner comprises a plume consisting of a 
number of threads tied on toa platinum wire, and 
arranged so as to form a sort of fringe, all the 
threads of which are brought very closely to- 
gether where they are strung on the wire, but 
allowed to separate as they leave it, so that 
the apparatus looks like a housemaid’s small hand- 
brush. This plume is dipped into asolution of one 
part of eee of magnesium, two parts of sul- 
phate of erbium, and two parts of sulphate of zirco- 
nium, in 25 parts of water. Some of these plumes 
were also found to consist of oxide of zirconium 
84 per cent., oxide of yttrium (sub-group) 9 per 
cent., and oxide of magnesium 7 per cent. The 
Court held that this device was an infringement of 
the Welsbach patent. The second defendants were 
the Sunlight Incandescent Gas Lamp Company, 
Limited, and they won their case. is company 
make a hood of about 50 or 60 per cent. of alumina, 
about 30 per cent. of zirconia, and then cover this 
with a thin coating of oxide of chromium. They 
make no use of the rare earths, and their choice of 








substances, and their method of applying the i]lumi- 





weight, and it is certainly most undesirable that 


nants, appeared to Mr. Justice Wills to be as far 
asunder as the poles from that contemplated by 
Welsbach. Probably there will be appeals in one 
or both of these cases, for the pecuniary stakes at 
issue are very large. 


Exectric TRACTION IN BritvaIn. 

While America and most other countries were 
discarding animal power for the electric system, 
our tramway corporations halted between two 
opinions, condemning the efficient overhead system 
for esthetic reasons, and rejecting the conduit 
system on the score of expense. In the United 
States the policy approved by a people who 
are utilitarian before all else, is to construct first 
and improve afterwards, and it is probable that 
the system of overhead wires sometimes adopted 
has hitherto afirighted the over-sensitive Briton ; 
but now that improvements have been made it 
is discovered that there need not be any offence 
to public taste, or, at most, but very little. 
cy geese at Leeds, Staffordshire, Blackpool, 
and Bristol has proved encouraging. The Bel- 
fast Corporation sent a deputation to inves- 
tigate the electric systems in European cities, and 
after an extensive tour they return to urge the 
adoption of the overhead system, lauding its 
utility, and remarking that ‘‘any objections from 
an eesthetical point of view have been reduced to 
an almost infinitesimal quantity in the best 
examples.” The proposed London tramway con- 
solidation scheme involves electric traction. Bir- 
mingham has decided to adopt experimentally 
the overhead system on a short line ; and now the 
Glasgow Corporation, who not only own but work 
the tramways, are recommended by their tramway 
committee to adopt the same system on one of the 
busy lines. This recommendation is the outcome 
of a visit of inspection by a deputation to Brussels, 
Hanover, Hamburg, Berlin, Dresden, Budapesth, 
Vienna, Milan, Paris, and Rouen. They found no 
one in favour of the cable system, that there was 
not much to learn in Paris as to city locomotion, 
that the electric accumulator car and the compressed 
air systems in the French capital looked cumbrous, 
that the gas and oil systems of road traction were 
offensive, and generally that no tramway company 
desired or proposed any other system of electric 
traction than the overhead, if the municipal 
authorities would sanction it. Only in Buda- 
pesth and in Berlin were cesthetic reasons urged 
against its complete use. In our long series of 
articles on electric traction we have given details 
of all systems ; so that itis sufficient to say that the 
Glasgow deputation favour for their city span wires 
fixed to the buildings with ‘‘ ornamental rosettes ” 
as at Hamburg, the proprietors preferring this to 
poles in front of the building. The deputation are 
right in the assumption that poles in the centre of 
the street with double bracket arms form a splendid 
equipment, the poles serving for electric light, and 
their foundations for refuges. 


HorskELEss OMNIBUSES. 

The horseless omnibus is probably as illegal as 
the horseless iage, although one used some time 
ago to traverse the streets of London, apparently 
without interference from the police, This illegali 
will continue if the Locomotives on Highways Bill, 
now before the House of Lords, is passed without 
amendment, since the limit of weight is put at 
2 tons, and it would not be feasible to construct a 
self-moving omnibus of that weight. An effort is, 
therefore, being made to obtain an increase up to 
4or 5 tons. Major Flood Page, who has taken 
great interest in the matter, has had an interview 
with Mr. Chaplin and Lord Harris, and has also 
been in correspondence with them on the subject. 
He has had a courteons reception, and has been 
told that the Local Board is not irrevocably pledged 
to any particular weight, but is willing to receive 
suggestions. He, therefore, desires that those who 
are interested in the matter will join in pressing 
on the Government the necessity of not unduly 
restricting the weight of self-moving vehicles 
which will be legalised by the Bill. As far as 
omnibuses are concerned, there is no need to 
impose rigorous terms, since they have to be sur- 
veyed and licensed by the police, who may 
be depended on to see that they are suited for 
street traffic. It would not, however, be wise 
to permit motor cars of any description, up to 
5 tons, to use our streets at a speed of 8 miles an 
hour. It would be quite possible to construct a 
light traction engine, of the usual form, of that 
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such machines should have the right to move about 
crowded streets as their owners please. They 
would be quite formidable enough in country roads, 
We hope that the advocates of the new locomotives 
will not injure this most interesting movement by 
endeavouring to carry it too far at first. The motor 
cars, when they appear, will excite great hostility — 
not merely the sentimental hostility of the man 
who likes to walk or drive in peace, but the more 
organised opposition of all who deal in horses. 
They must, of necessity, create much inconvenience 
until the public adjusts itself to the altered con- 
ditions of the traffic, and it is most important that 
the difficulties at the onset should be rendered as 
small as possible. At the same time Acts of Parlia- 
ment are difficult to obtain, and an opportunity 
similar to the present, when there is a general 
enthusiasm for horseless vehicles, may not occur 
again. If it were left to the Local Government Board, 
under clause 4 of the Bill, to issue licenses for 
vehicles between 2 and 5 tons in weight, we should 
have an elastic system, capable of being extended 
as experience increased. First would come the 
light carriage or cart ; next the van and the omni- 
bus, and so on to the dray. Major Flood Page 
champions the electric omnibus, which no doubt 
would be perfectly satisfactory to the public under 
proper restrictions, but if this be admitted, how 
is such an abomination as the tramway locomotive 
to be excluded ? 


ForMATION OF CYANOGEN FROM AMMONIA. 

The occurrence of cyanide of potassium in blast- 
furnaces was first, in 1837, observed by Thomas 
Clark on the Clyde. The crusts and efflorescences 
forming about the tuyeres, especially after scouring, 
consisted of nearly equal parts of cyanide and of 
potash. The observation was soon confirmed from 
other parts, but no adequate explanation of the 
occurrence has been given. The investigation 
which Dr. E. Bergmann has started, in conjunc- 
tion with Dr. Bueb, on the instigation of Professor 
Bunte, does not settle the question whether or not 
the cyanogen in such cases is really derived from 
the free nitrogen of the atmosphere. But the ex- 
periments have a high practical interest. Dr. Bueb 
has not yet published his researches; Dr. Berg- 
mann gives a detailed account of his share of the 
work in Schilling’s Journal fiir Gasbeleuchtung. The 
study concerns the action of ammonia, diluted or 
not with illuminating gas or Dowson gas, on glow- 
ing charcoal. From a reservoir, provided with a 
gas-meter, the gas passed through the bottle in 
which the ammonia was generated ; the dried gases 
then entered a china tube filled with charcoal, 
which was heated up to 1180 deg. Cent. ina Fletcher 
gas stove ; an aspirator was joined to the other end. 
The temperature was ascertained by means of Prin- 
seps alloys. At 800 deg. only 4 per cent. of the nitro- 
gen supplied as ammonia was converted into cy- 
anogen ; at 1000 deg., 24 per cent. When illuminat- 
ing gas was admixed, 60 per cent. could be gained at 
the highest temperature applied, 1180 deg. Of 
the remaining 40 per cent. of the ammonia, 20 per 
cent. were recovered as ammonia, and 20 per cent. 
decomposed into nitrogen and hydrogen. The coal 
gas acts either simply as a diluent—and the ex- 
periments prove that a concentrated current of 
ammonia is not profitable—or it may be decomposed 
according to the formula OC, + 2NH, = 2CNH + 
2H,. If the latter be the case, gas containing 
higher hydrocarbons should prove more effective ; 
the addition of penthane was found useless, 
however, if not deleterious. There is a third 
possibility, CO+NH,=CNH+H,0. This 
reaction would be important for Dowson gas. 
When working simply according to this formula, 
that is, without using charcoal, a little cyanogen 
was, indeed, formed, but the quantity was very 
slight. The experiments were made with about 
6 grammes of ammonia; 40 or 50 litres of the other 
gases lasted from one to three hours. The following 
isa summary of the results : Hydrocyanic acid, and 
not cyanide of ammonia, is formed when ammonia 
is passed over glowing charcoal ; by-products are 
nitrogen and hydrogen, never methane. The 
addition of coal gas increases the yield of cyanogen, 
and keeps down the splitting up of ammonia into its 
constituents. Hydrocarbons of higher molecular 
weight seem to prevent the decomposition of the 
ammonia, becoming themselves decomposed, and 
their admixture is hence not advisable. Carbonic 
oxide behaves like coal gas, but it favours the 
splitting up of ammonia; the same applies to 
Dowson gas. These gases act as diluents; the 





diluted ammonia is not so easily split up as the con- 
centrated ammonia. The current should not be 
too rapid. The temperature depends upon the 
nature of the gases added; on the whole, a tem- 
perature of 1100 deg. gives the best results. A 
certain percentage of ammonia always escapes un- 
attacked. This percentage increases in the pre- 
sence of hydrocarbons of higher molecular weight. 
Dr. Bergmann does not discuss the practical bear- 
ing of these researches. 





H.M.S. ‘‘ DESPERATE.” 

Tue official trial of the torpedo-boat destroyer 
— was successfully made on Thursday of last 
week. A good deal of interest has been centred on 
this craft, as she is the first of the 30-knot destroyers, 
and, as we have previously stated, the conditions of 
trial with these vessels are different from those of any 
other craft which have preceded them. Hitherto 
contractors have been allowed unlimited coal and 
horse-power, no restrictions being placed upon them, 
so long as they attained the required speed with the 
specified weight on board. In the case of the 30-knot 
vessels, not.only was an additional speed of 3 knots 
over that of the former number demanded, but it was 
also laid down that the coal consumption on the full- 
power trial should not exceed 24 lb. per indicated 
horse-power per hour, if the minimum load of 35 tons 
were carried; the load penalty being 2 tons additional 
for every tenth of a pound that the coal consumption 
exceeded the 24 lb. It is well known that the very 
high speed of these little vessels has hitherto been 
largely due to a total neglect of the economy question 
when running at the highest speeds, although the boats 
were fairly economical at lower powers. The practice 
was perfectly defensible, because the boat would not 
be expected to run at her highest speed, either in war 
or peace times, but for short periods, and then a few 
pounds of coal would not be of great importance unless 
the circumstances were altogether exceptional. We 
have, however, referred to this subject already,* and 
no doubt the Admiralty are wise in trying to get the 
best they can ; only it was generally thought they had 
squeezed the contractors a little too hard in this case. 
Experience shows, however, that the conditions were 
notimpossible. Thetrialon Thursday, the 16th inst., was 
run on the Maplin mile in rough weather. A weighed 


quantity of coal, estimated to be sufficient to take the | P® 


boat down river to the trial ground, was placed 
in bags, whilst in the bunkers there was a quan- 
tity of coal estimated to be sufficient for the 
three hours’ trial. On the vessel reaching the mile, 
and the trial commencing, there remained over a ton of 
coal still in the bags, and this was, of course, put by, 
so as to be beyond the reach of the stokers. At the 
termination of the three hours a considerable quantity 
of coal remained. The bunkers were sealed up by the 
Admiralty officials, and immediately on the return of 
the boat the quantity was ascertained. The result of 
the trial was that the indicated horse-power was 5620, 
and the coal consumption 2.491 lb. per indicated 
horse-power per hour. The speed on the whole run 
was 30.112 knots. The full load of 35 tons was, of 
course, carried. The steam pressure averaged 
209 lb., the vacuum 24 in., and the revolutions 
398 per minute. The air pressure for draught 
averaged 34 in. on the water gauge, and the coal 
burnt was about 80 lb. per square foot of grate 
per hour. As our readers are aware, the Desperate 
has made previous trials, and on one occasion, with a 
reduced load, she made on the mile a speed of just 
over 31 knots, whilst on another occasion she steamed 
30.46 knots with full load. On both these trials, 
which were of a preliminary nature, the coal consump- 
tion was above the standard. Messrs. Thornycroft 
have since fitted an arrangement by means of which air 
at 10 lb. to the square inch pressure is introduced at 
the front about 2 ft. above the fire, there being 9 or 
10 jets to each furnace. This was found on the trial 
to give very good results, the quantity of smoke being 
much reduced, and the flame, which so often results 
from the escape of unburnt gases, being entirely absent 
from the chimney tops. The latter feature in itself is 
one of great importance in torpedo vessels. It will be 
seen from what has been said, that Messrs. Thornycroft 
have scored still another success with their most 
recent boat. Certainly to drive a boat 210 ft. long 
at a speed of 30 knots on so light a consumption as 
that stated is a remarkable thing, even in these days 
of phenomenal speeds. The low fuel consumption 
bears out the consumption trials made by Professor 
Kennedy some time ago, when the water evaporated 
by the Thornycroft boiler was measured. The Admi- 
ralty have this week placed with this firm a further 
order for three more 30-knot destroyera and one of 
32 knots. The latter will bea larger vessel than the 
Desperate class, and will, of course, have more power ; 
there will be four boilers in place of three. The other 
three boats will doubtless be sister ships of the Despe- 
rate now that that vessel has done so well on trial. 


* See page 415 ante. 











STEEL RAILWAY CHAIRS. 
To THE EpiToR OF ENGINEERING. 

Srz, —In one of your issues about the end of November, 
1895, appeared the following statement from one of the 
leading railway engineers : 

‘*Steel chairs on a wooden sleeper were also engaging 
some attention to-day, but a from other considera- 
tions it did not appear that they were a commercial suc- 
cess in comparison with cast iron. The proper sphere 
for steel seemed to be in the rail and fishplates.” 

Since this statement of opinion was made, some thou- 
sands of 8 chairs have been put down. Five months 
is a very limited period to make a practical test of their 
efficiency, but it has been quite sufficient to show the 
following advantages of steel over cast-iron chairs : 

1. Cheaper. 2. Stronger. 3. More elastic. 4. More 
reliable. 5. Derailed wagons will not break them. 
6. Being less than half the weight, are easier to transport 
and handle. 7. Do not break by rough treatment in dis- 
charging from wagons and in keying. 

It is a well-known fact that an ordinary cast-iron chair 
can be readily broken by a single blow from a 12-lb. 
a. This does not apply to steel chairs, 

owever incredible those statements may appear, I 
am prepared to verify them, having satisfied myself 
by direct experiment. As this matter is important, I 
trust the champions of cast-iron chairs will not hesitate 
to place their views before your readers, as any further 
information on the subject cannot fail to interest many 


of them, and especially 
Yours, &c., 
H. B. Roxsuren. 


26, Stevenson-drive, Langside, Glasgow, 
April 20, 1896. 








ROYAL VERSUS CIVIL ENGINEERS AND 
SNOWDON RAILWAY. 
To THE EDITOR OF ENGINEERING. 

Srz,—Your columns recently contained an interesting, 
if somewhat voluminous, correspondence upon the ques- 
tion of the employment in the Government service of 
Royal versus civil engineers. Royal Engineer officers, it 
was shown, who had undergone a military training only, 
were the least fitted to be intrusted with architectural, 
railway, dock, and canal work, whereas the civil engineer 
was, by training, experience, and knowledge of details, 
at home at the above classes of work. 

Two important events of recent occurrence strongly 
emphasise the unwisdom of the Government departments 
doggedly adhering to the custom of placing in responsible 
positions, requiring great technical knowledge and ex- 
rience in engineering works of magnitude, soldiers, 
instead of civilian trained experts. 

The first event referred to is the terrible accident on 
the Snowdon Mountain Railway. Only a short time ago 
this railway was subjected to the inspection of the Board 
of Trade, and upon the report of their inspecting officer— 
a soldier—they issued their fiat that this railway was in 
all respects safe and fit for public use, The unfortunate 
result attending its first use by the public emphasises 
strongly the utter worthlessness of both survey and 
certificate. and to-day, forsooth, I read that another officer 
from the Board of Trade has gone down to Llanberis for 
the purpose of investigating the causes of the accident. 
That is, the possible lapses of the Board of Trade and their 
surveyors are to be judged by themselves. In such cir- 
cumstances, can the public possibly have any confidence 
in the result of their verdict ? aa: 

The second event to which I wish to direct attention is 
the announcement of the First Lord of the Admiralty 
made in his statement to Parliament in referring to the 
Naval Works Act, intimating that a separate department 
had been formed at the Admiralty to superintend their 
execution, and that Major Pilkington, R.E., C.B., had 
been appointed civil engineer-in-chief of this department. 
I italicise the word “‘ superintend,” because therein is the 
crux of the question I wish toemphasise. The designing of 
the important works referred to in the schedule of the Act is 
not to be undertaken by this ‘new department,” but has 
been intrusted for execution to an eminent private firm 
of civil engineers. This, though not complimentary to 
the Royal Engineers as a class, is a decided step in the 
right direction. The further step that must ultimately 
be taken is to appoint eminent civil engineers to occupy 
the highest position of the Admiralty for docks, and at 
the Board of Trade for railways, so that the works may 
be initiated within the four walls of those buildings if 
necessary, Or ep nie Reesqeene: as the case may be. 
The advantage of this change would be the saving of the 
cost of ornamental figureheads and their attendant unre- 
munerative staffs. Fancy our having an ornamental 
Director of Naval Construction, and our having to obtain 
designs for our battleships from eminent —s naval 
architects, The thing would not be tolerated for & 
moment. But where a Royal Engineer is concerned, 


me! Yours truly. 
April 7, 1896. M. P. 





SHOULD WE EXTEND THE USE OF THE 
DECIMAL SYSTEM ? 
To THE EpIToR OF ENGINEERING. ' 

S1z,—With reference to ‘* Octo’s” letter in your issue 
of the 3rd inst., I may say that this subject occupied my 
attention for some time before writing the letter you 
were good enough to publish on February 28. Among the 
results of my investigations are a series of characters and 
a multiplication table for a duodecimal scale. I inclose 
two copies, and trust that you may see your way to insert 
the extended one. The figares on this table represent 
the unit, dozen, and gross. Thus 20 would be expressed 
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PROPOSED CHARACTERS FOR A DvuODECIMAL SCALE. 


















































1 2 3 4 5 6 7 8 9 0 LJ 1Z 
One Two Three Four Five Six Seven Eight Nine Ten Ell Dozen 
MULTIPLICATION TABLE FOR A DUODECIMAL SCALE. 

| | j 
2 3 | 4 5 | 6 i § 8 | 9 0 Lu 1Z | 
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Characters for a Duodecimal Scale. statements, and in order to save space, I beg the reader 
to refer to my previous article for the notations. 
a} SO) Ba Bs eee ss of | oc} wae }-2z The differential equation of the elastic curve of a 
— S| | SS ste et ca longitudinal strip which I found there still holds good in 
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Sie sis iela's/e)] 8 § os S | tudinal tension ; the resultant on astrip having a section 
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Multiplication Table for a Duodecimal Scale. 
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as two dozen, and 275 as two gross and seven dozen 
five. Those terms are quite as easily enunciated as 34 or 
877, which would be the expressions used to designate the 
same numbers with the decimal notation. If any one 
takes the trouble to investigate this table, and to try the 
addition of shillings and pence or feet and inches by 
dozens instead of by tens, I am sure he will be sur- 
prised and gratified at the simplicity of the process. 
“Octo” claims that ~— is a perfect number, and can 
be subdivided to unity, but that is only the case when the 
divisor is two. The same might be said of nine, but in 
that case the divisor would require to be three. I prefer 
twelve, because with regard to divisibility it is unique, 
and probably, as a consequence, it enters so largely into 
our present standards. 

It is the fashion at present vo deprecate our own stan- 
dards, and to advocate metres or decimals as if the system 
had some inherent virtue, whereas its value is simply 
acquired through being the numerical notation. Ib has, 
as it were, obtained a vested interest in calculation. 

The articles in the Times, which are referred to in your 
leading article of last week, I regard as a valuable addi- 
tion to the literature of the subject. The writer has 
evidently taken a philosophical view of the situation, but 
is too pessimistic. The point you raise with reference 
to the title of the articles is disingenuous. Your article 
contains many sound arguments in favour of unification, 
but not in favour of the metric or decimal systems. 

The decimal system is nob so ancient, nor so universal, 
nor so firmly established as you appear to regard it. A 
thousand years ago it was unknown in Europe, and that 
is a comparatively short time in the history of science. 
Euclid and his contemporaries were probably ignorant of 
it. We have no evidence that nature endowed us with 
fingers for the purpose of calculation, and I know that in 
my youthful p ro such an application of them, if dis- 
covered, led to unpleasant consequences. I do not con- 
sider that the question has been fairly put forward by 
those who favour the adoption of the metricsystem. They 
have argued asif it would always be necessary to calculate 
in tens, and have carefully ignored the fact that it is just 
as easy to calculate in eights or twelves, the difference 
being that in the former case we would have to adopt new 
systems of measures, currency, &c., and in the latter we 
would require to learn a new multiplication table. 

April 21, 1896. Taro. 





THE STRENGTH OF CYLINDRICAL 
SHELLS. 
To THE Eprror oF ENGINEERING. 

Sir,—In his letter of February 22 last, Mr. H. Highet 
has raised the question of the action of the longitudinal 
stress on the circumferential strains in a cylindrical shell. 
It is out of question that they are not independent from 
each other, but, nevertheless, when studying the strength 
of cylindrical shells (vide ENGINEERING, page 101 ante), I 
purposely omitted the effect of longitudinal stresses, as I 
had recognised that : a: 

1, Their action on the circumferential strains is gene- 
rally to lessen them. : 

2. This favourable action is always insignificant, very 
difficult to appreciate exactly in practice, and can some- 
times be nil. 

Now, in all engineering calculations, the worse case 
must always be foreseen, hence I neglected uncertain 

avourable circumstances, P 
But I believe it is necessary for me to justify these 


= 7 rwill be 7! 77, and if y; is the ordinate at the ends, 
ts bending moment will be 

Ti nr (y—n)- 
The tension 7! is practically constant along the strip, and 


its maximum value will be attained when the ends are not 
stayed, viz., ‘ 


l= fue 
T a 


But this case is, of course, exceptional, and gener ally 7 
will be only a fraction “ of the above value, the bending 
moment becoming then 


1 2 
—Mhpr? (y—y 
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and the differential equation of the elastic curve will be 
BICY=M, +R (L+2) + 5pr(L +2} - 


x 
E? [re-man + Fupey—m). (1) 
—L 

It will be seen at once that the effect of the longitu- 
dinal stress is to straighten the strip, and that this action 
will be most marked when the ends are not stayed and 
very thick, for then « = land y, = practically 0. In 
practice, however, this case is scarcely ever met with; 
generally » will be reduced by the staying of the end 
plates, which will also be more or less stretched radially, 
whence 4; will have a certain value. It is, I fancy, nearly 
impossible to appreciate exactly these factors, which are 
liable to vary considerably in actual boilers. 

Fortunately this uncertainty is of no importance, for, 
even under the most favourable circumstances, the effect 
of these stresses is very insignificant, as I will show. 

Differentiating twice equation (1), we get 


Py n 1 ay 
EI-2%=pr-E.:- +iupr 
d x? as a 2 - d 2? 


and if, as previous, we put 
7? 72 = \4 and a = Yo, 


this equation can be written 


M yi y _ 1 a? y 
7 ae ee oe ee 


whose general integral is 
m” 
Y, -y=e ‘(Aeon yt Beinn S ) + 
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e * (Alcon nS + Bisin n ©), 
r r 


where 


a eye fy lury? 
m = i ie ee and n = Loic 
/ +3 A2 / 9 aA 


, 1 LrY, 
provided that 3». 





< 1, which is always the case. 


The conditions of symmetry allow this integral to be 
reduced to 


y = ¥,— Acosn= Chm < — Bainn 2Shm ~. (2) 
A A A A 


This equation being of the same form as the one I have 
obtained by neglecting the longitudinal stress, it is evident 
that they do not change materially the shape of the shell 
when under pressure. But, at the first sight, one could, 
of course, fancy that the magnitude of the deformations 
could be much altered. This is not the case, however, as 
the coefficients m and n differ very little from unity. 

The truth of this statement could ba proved by dis- 
cussing completely the above equation, but, as it would 
be the repetition of what has been done formerly, I will 
examine only the deformation y, at the middle of the 
shell, when it is most influenced by the longitudinal 
stresses, viz., when the ends are supposed to be unde- 





formable and unstayed. 


If in equation (2) I put x = 0, I get 
%=Y,-A. 
| The constants A and B are determined by the condi- 
| tions that for « = L, we have y = 0 and d P =0. 
Hence 


| 
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nana’ Cha’ +neuew San 
et, x r r r 
A=2Y, L aoe 
m sin 2+ +nSh2m, 
aan! Cha! —neneas Shar 
B=, r vA r N 
meinSau + 0n8h3eu 
| nN rN 
| Whence L L 
| mein n Chm ¥ + neon Shmu 
yo = Yo 41-2 T L ; 
mein2n— + nSh2m 


It is very easy to recognise that for} = 0, yo = 0, and 


for * =o, yo = Yo; also that when u increases, yo 
oscillates about Yo and converges very rapidly to it, 
exactly as if the longitudinal! stress were not acting. 


None the less, for the practical values of %, the de- 


formations are slightly reduced, and the maxima of y, 
i.¢., the crests of the waves, are more distant from each 
other. Previously we have found that the abscisse of the 
maxima were given by the equation 


tang 2 TA = 
So ae ie r 
tang L Trl 

rN 


but now we get (by putting md =0). 


tang n © Thm ~% 
L==--4 (3) 
tang n Thml 
r r 


and it is obvious that the roots of the last equation are 
different from those of the first, asm <1 and m > 1, 

The waves of a longitudinal strip will be found longer, 
if the longitudinal stress is taken into account, he 
difference, however, is immaterial. In the example 


studied previously, I found a maximum at : = 1.9075, 
for * = 5, y being then = 1.0420 Y,. Let now ba 


1 urYy ean 

2°23 20° 
which is about its maximum ; hence m = 1.0247, and 
n = 0.9747. If we put now 2 = 5 in equation (3) we get 


the root == 1.7855 and for y the value 1.0334 Y,, show- 


ing that the greatest deformation is met with nearer to 
the middle of the shell, and is a trifle smaller. 

This analysis has shown, I believe, that the influence 
of the longitudinal stress in a cylindrical shell is of no 
importance whatever, and can in no way invalidate the 
practical truth of the ‘‘ endless ring a 

Ghent, April 14, 1896, . KRELHOFF, 





‘JENNY LIND” LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING. 
Sim,—I would like to correct the following statement 
— J. W. Palmer’s letter to you, published on page 


518, 

“The history of the ‘Jenny Lind’ shall commence 
with a statement prepared by Mr. Stretton for the Chicago 
Exhibition, 1893.” 

As a matter of fact, I never prepared any statement 
whatever relating to the engine ‘‘ Jenny Lind” for the 
Chicago Exhibition, nor was any information upon that 
subject forwarded either by or through me, 

he large drawing of the ‘‘ Jenny Lind” at Chicago, 
together with all the dimensions and details, were for- 
warded direct by Mr. Tomlinson; the information and 
the drawing were all —— by Mr. E. B. Wilson in 1848, 

As all the facts of the case have already been given in 
your columns, it was not my intention to enter into this 
correspondence, but as my name has been mentioned by 
Mr. Palmer, I may say that for nearly half a century it 
has been well known that the ‘‘ Jenny Lind ” design was 
the result of the breaking of the driving axle of a Midland 
engine working the dewn mail train between Derby and 
Leeds. After the occurrence, the maker of the engine, 
Mr. E. B. Wilson, and his engineer, Mr. James Fenton, 
examined the engine, and decided to adopt ‘‘inside bear- 
ings only” for their driving axles. Mr. Kirtley, the 
locomotive superintendent of the Midland Railway, 
called upon Messrs. E. B. Wilson and Co. to furnish him 
with their report upon the case, 4 

The information furnished by Mr. Tomlinson to the 
Chicago Exhibition which has been given by Mr. Little- 
john in your issue of April 3, is practically an exact copy 
of the reports sent to Mr. Kirtley. Several old railway 
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officials and servants (now retired) are living who re- 
member all the circumstances perfectly. A 

Mr. David Joy did not design the ‘‘Jenny Lind,” nor 
has he, so far as I know, ever said that he did ; and I feel 

rfectly certain that Mr. Joy is not a man who would be 

ikely to claim more than belonged to him. , 

As Mr. Palmer very truly says, ‘‘ Mr. Joy has given his 
version of the designing.” It is published in your issue 
of March 20. Mr. Joy’s version is perfectly true ; he was 
a premiumed pupil, he was head of the drawing office at 
the time of the designing, he made most of the drawings, 
and he had a good deal to do with all that went on ; but, 
of course, he does not even hint that he designed the 
engine, for the fact, of course, is that the actual design was 

ractically worked out on the rails when the outside axle- 
Gon were removed, and before any drawings whatever 
were made. In reply to “ Mernék,” page 518, ‘Jenny 
Lind” was by no means the first inside cylinder engine 
with inside axle-boxes ; in proof of this your correspondent 
should refer to that most valuable book, ‘‘ Transportation 
Exhibits, Columbian Exposition, 1893.” Page 338 refers 
to the ** Globe,” Plate lxxxv. illustrates the *‘ Liver » 
and the ‘‘Liver,” Plate Ixxxvii. illustrates the North 
Midland Company’s engine ‘‘ No. 70.” _ \ 

These and many other engines had inside cylinders and 
inside bearings long before ‘‘Jenny Lind” was ever 
thought about. ; 

Yours faithfully, 
CLEMENT FE. Srrertron, C.E. 


Leicester, April 17. 





To THE EpiTor OF ENGINEERING. 

S1r,—Two letters on this subject in your issue of the 
17th inst. demand some notice from me by way of reply. 

The remarks contained in the first paragraph of your 
correspondent J. W. Palmer’s letter are quite unintelli- 
gible, and I fail to understand what he means by “‘in 
the face of recent disclosures relating to the English loco- 
motive exhibits at Chicago.” To what does he refer 
when he makes this insinuation? I am not aware that 
there have been any disclosures. Perhaps he will explain 
himself. 

I do not accept statements of three or four years back. 
On the contrary, I go back to the original facts of 1846 
and 1847. The statement I quoted simply embodies these 
old facts, and contains no modern theories. It is Mr. 
Palmer and those who agree with him who wish to lay 
aside historical facts and to accept statements of recent 
date, and to force them upon others. No one ever called 
in question the history of the “ Jenny Lind ” locomotives 
until the recent article appeared in The Engineer. Yet I 
am accused of accepting statements made in recent years, 
whereas it is those who charge me with doing so who 
accept such statements. ; 

I beg to point out to Mr. Palmer that Mr, Joy himself 
has never claimed that he designed the ‘‘ Jenny Lind ” 
type, and I have seen es in any letter of his to indi- 
cate that he makes any such claim. He says he was at 
Wilson’s at the time, and made most of the drawings, 
but is that the same thing as designing an engine? I 
think not, and I believe that most, if not all, im ial 
readers of ENGINEERING will a with me that there is 
a vastdifference. If Mr. Joy claims that he designed the 
** Jenny Lind,” he must give some further proof of it 
than simply saying that he made most of the drawings, 
and I much regret that he has not himself seen fit to reply 
to my last letter. . 

In reply to ‘‘Mernik,” the printed report of Mr. 
Tomlinson’s address which he has is an extract from the 
minutes, and does not profess to be a complete copy of 
all the drawings and all the statements and official 
records produced by Mr. Tomlinson at the meeting. The 
particular ‘‘ Jenny Lind ” illustrated by Mr. Tomlinson 
was built in 1849, and for that reason he gave the date of 
it as 1849 (a practice which he seems to have followed in 
dealing with other engines). He did not say it was the 
first of the name or the first of the type, for it was not the 
first. ‘There were many engines of the same class which 
bore the name ‘‘ Jenny Lind” ona brass plate. I have never 
said that the “Jenny Lind” was the first inside cylinder 
engine with inside _ There were many other 
engines with inside cylinders and inside frames long 
before the ‘Ji a ind” came out. Hackworth’s 
** Globe” of 1830, Bury’s engines ‘‘ Liverpool” of 1831 
and ‘‘ Liver ” of 1832, and Stephenson’s long boiler engine 
of 1842 for the North Midland, not to speak of many 
others, all had inside cylinders and inside i 

Let your correspondents consult all the books on locomo- 
tive history from 1847 to 1896, and they will find no men- 
tion anywhere of “Jenny Lind” except as Wilson’s, or 
Wilson’s assisted by Fenton. Nearly 50 years after the 
date the name of Mr. Joy comes to the front. Mr. Joy 
must be aware of all this, and yet during all these years 
he has never once indicated that he claimed the 
design, or given any hint that all who have written on the 
locomotive engine were wrong in attributing the design to 
others. Why was nob the present claim made during 
Mr. D. K. Clark’s and Mr. Tomlinson’s lifetime? Why 
have those who make it waitec. until these gentlemen are 
no longer able to speak on the subject? This fact in itself 
seems very strange, and requires some explanation. 

May I ask ‘‘ Mernék” why it is fhat Mr. Joy did not 
make his claim at the meeting when Mr. Tomlinson read 
his paper? Is it not the case that he was present at the 
meeting? If so, then was the time for him to speak. 
Why did he not do so? 

Are all old historical facts to be overturned and set 
aside simply because an attempt has been made within 
the last few months to give credit for a design to one 
whose name has never before been mentioned as having 
had anything to do with it? The idea is simply absurd, 
and I should have been ised that any one should have 
attempted to do so, had I not learned during the past 


few months that there are those who cannot, or will not, be 
convinced even by evidence which is beyond all question. 


I am, yours truly, 
Dundee, April 20, 1896. D. H. Lrrriryonn. 





SNOWDON RAILWAY ACCIDENT. 
To THE EpiTor OF ENGINEERING. 

S1r,—The inconclusive result of the coroner’s inquest, 
and the unsatisfactory prospects if a slight settlement of 
permanent way is accepted as a cause of derailment, may 
warrant suggestions from disinterested observers at the 
present juncture. 

It is probable that the first effect of settlement would 
be a deeper engagement of the teeth, bub presuming it 
to have thrown the locomotive out of gear, why did not 
the same cause produce a similar effect in the case of the 
car pinions? 

It may be rash to criticise a production of the eminent 
Winterthur firm without access to full particulars, but I 
venture to suggest that the steep inclination of the 
connecting - is unfortunate. An application of the 
counter-pressure brake, when the cranks are near their 
lowest point, will cause a pull in the connecting-rod having 
a large vertical component tending to raise the leading 
axle, whilst the vertical resultant on the rocking lever 
has considerable moment in the same sense around the 
trailing axle. 

The fulfilment of your promise to illustrate the loco- 
motives will be awaited with considerable interest. 

Yours, my — 





CIRCULATION IN WATER-TUBE BOILERS. 
To THE EprToR OF ENGINEERING. 

S1r,—The letter signed Fritz Krauss in ENGINEERING 
of the 17th inst. (page 519) places the theory of circulation 
of water in vertical tubes, in which the water is unbroken 
by rising bubbles, again before your readers. 

I quite agree with him in thinking that Professor 
Watkinson’s paper is valuable, because a very little reflec- 
tion on the part of himself, Professor Lambert, Mr. C. H. 
Wingfield, and the many engineers who share the same 
opinions, will, or should, show them that their reasoning 
is false. Mr. Fritz Krauss’s experiment to which he 
refers (see ENGINEERING, January 24 last) is a very pretty 
one, but exceedingly misleading. The proof that it is so 
is easyenough. Suppose four bubbles, each of which dis- 
places 1 cubic inch of water, are rising in the inner tube. It 
needs no proof to assert that the contents of that tube 
will be lighter than its contents of the solid water by the 
weight of 4 cubic inches of that water, and that is the 
reason, according to the opinions of the above-named 
—— why there is a head of water in the inner tube. 

rofessor Watkinson, ‘‘ and the obstinate few who persist 
in not understanding,” assert this to be wrong! The 

roof of the correctness of that assertion is very simple. 

uppose four balls of cork of exactly the same size as the 
bubbles of air to be threaded upon a piece of sewing silk 
and anchored in the tube in the same position as the 
bubbles, then the water contents of the tube is exactly the 
same, both in weight and volume, as when the 4 cubic 
inches of water was displaced «se air bubbles, and 
according to Professor Lambert, Mr. C. H. Wingfield, 
Mr. Fritz Krauss, and the many other engineers, the 
same head of water should obtain, and natural philosophy 
be all humbug! But it will be seen that so long as the 
corks are motionless, the water level will be exactly the 
same in the inside tube as outside, and that the difference 
of level is produced by the upward motion of the air 
bubbles alone, just as by the rising buckets of a chain 

ump, and varies with the speed. Hence Mr. Fritz 

rauss will, I trust, see that the head of water is not of 
the same volume as that of displacement. 

Your obedient servant, 
April 21, 1896. ARQUES, 





THE INVENTION OF THE BESSEMER 
PROCESS. 
To THE EDITOR OF ENGINEERING. 

S1z,—Finding considerable irritation has been caused 
by the remarks of the President of the American Institute 
of Mining Engineers at the February meeting on the 
Bessemer invention, it is suggested to the fellow-members 
of the Iron and Steel Institute of Great Britain, that the 
remarks are aay a revived brief of one side of a case 
that has been tried and long since decided on its merits 
by the public. 

One of the best students of the history of iron and 
steel is at a noted steel plant in Pennsylvania, and practi- 
cally connected with the daily production of large quan- 
tities of steel and iron. 

In an able von read before the Franklin Institute of 
Philadelphia, December 6, 1895, the following occurs : 

‘Of the different processes tried for producing cheap 
steel, but two remain. One is the pneumatic process due 
to Bessemer, by which a stream of air is fo through a 
mass of molten pig-iron in asuitable vessel, and the excess 
of carbon and silicon in the crude metal is rapidly burned 
out. At the same time the temperature is raised so high 
that fluid steel remains, and is thence cast into ingots, to 
be subsequently finished in the mill or forge.” 

= other process is the open-hearth or shallow bath 
system. 

The thoroughness and integrity of this gentleman is 

known, and he is voicing the conviction of the 
American steel producers. The father of the Bessemer 
rocess is now past 80, and resting on his well-earned 





urels, It is a pity to annoy him with the remarks 





made, and when our President finds the irritation caused, 
no one will + it more than himself, 
A BER OF THE AMERICAN INSTITUTE OF 
Minine ENGINEERS, AND OF THE IRON AND 
_ Steet Instrrure or Great Britain. 
The First Avenue Hotel, High Holborn, London, W.C., 
April 17, 1896, 





THE WoORLD’s TELEGRAPHS.—It is estimated that the 
aggregate length of the telegraph lines now existing in the 
world is 1,062,700 miles. In this aggregate America 
figures for 545,600 miles ; Europe, for 380,700 miles; Asia, 
for 67,400 miles ; Africa, for 21,500 miles ; and Australia, 
for 47,500 miles. The United States of America contri- 
buted 403,900 miles to the general total, and Russia 
ranked second, although European Russia has only 81,000 
miles of line. 

Locomotive Exrorts.—The value of the locomotives 
exported from the United Kingdom in the first three 
months of this year was 236,346/., as compared with 
198,480/. in the corresponding period of 1895, and 
200,2007. in the corresponding period of 1894, In the 
first three months of this year locomotives were for- 
warded to various South American countries to the value 
of 59,4507. The value of the locomotives exported to 
British South Africa in January, February, and March 
this year was 26,859/., while locomotives were forwarded 
to British India in the same period to the value of 47,457/., 
and to Australasia to the value of 28,9861, 





_ THe Bicycite Inpustry.—The manufacture of bicycles 
is acquiring considerable importance at Nottingham. 
The Raleigh Cycle Company, which commenced business 
in 1885 in such an unpretentious fashion that it only em- 

loyed six men, now occupies spacious premises in 

ussell-street, and affords employment to upwards of 600 
persons. It is now proposed to still further extend the 
operations of the company ; and with this object 74 acres 
of land have been acquired at Lenton. This land will be 
almost entirely covered by buildings 640 ft. in length 
and 420 ft. in width, and intended to accommodate 
between 3500 and 4000 workpeople. Light large gas 
engines, with an aggregate of 375 horse-power, will be 
used for working the machinery. There will be 3500 ft. 
of main shafting and upwards of 2000 pulleys. The 
company proposes to manufacture its own gas for heat- 
ing and driving purposes, 





THE French Navy EstimatEs.—The French Navy 
Estimates, or projet de budget, for 1897 have been pre- 
pared, indicating the shipbuilding programme contem- 
plated. This is of restricted character, but, remembering 
the many changes introduced into the scheme of 1896 
before the proposals received the sanction of the Legisla- 
ture, it would be unsafe to regard the new programme as 
ape definitive character. The ships intended to be 
aid down are as follows: An armourclad, ‘‘A 3,” at 
Brest ; three first-class cruisers, of which ‘‘C 1” will be 
built by contract, ‘‘C 3” be laid down at Toulon, and 
“D 2” at Lorient; a third-class cruiser, “*K 1,” to be 
constructed at Rochefort; a gunboat, to be given out to 
contract ; a squadron torpedo-boat and a torpedo despatch 
vessel, also to be built in private yards ; and six 85-ton 
torpedo-boats, of which two will be constructed at Cher- 
bourg, two at Toulon, and two by private builders. The 
total cost of these 14 vessels is given as 3,817,1601., 
towards which a sum of 250,000/. only is inscribed in the 
estimates for 1897. The gross charge for the year upon 
the votes for shipbuilding and repairing is 4,183,090/., 
being a reduction of about 90,000/. upon the votes for 
1896. The names of the cruisers Jurien de la Gravitre, 
D’Estrées, and Infernet, which were struck out of the 
current estimates, are nob mentioned in connection with 
the new vessels proposed. The whole sum of the esti- 
mates is 9,485,900/., showing a reduction of 1,151,200/., 
whereof a charge of 848,000/. is due to the transfer of the 
marine troops to the colonial army. 





GAINSBOROUGH WaTER Works.—Abt their meeting on 
the 13th inst, the Gainsborough Urban District Council, 
after passing a vote of condolence with the widow and 
family of their late engineer, Mr. Jabez Church, unani- 
mously appointed Mr, Church’s partner, Mr. Percy 
Griffith, as engineer to continue and complete the water 
works extensions now in progress. Since our last refer- 
ence to these works the first portion of the large borin 
has been successfully completed. This is 320ft. deep an 
36 in. in diameter, and is lined with 30-in, wrought-iron 
tubes, the annular space around the tubes being filled in 
with a fine sharp sand and iron borings and Portland 
cement. The last lengths of the tubes were lowered 
on March 10, and after carefully testing them for verti- 
cality the cement was filled in behind them till it finished 
off level with the top of the last tube. As the boring was 
so much larger than the tubes, the whole weight of the 
290 ft. of tubes (upwards of 18 tons) had to be suspended 
on the overhead gear. Ample precautions were, however, 
taken by the contractors (Messrs. E. Timmins and Sons, 
Limited), and the whole of the operations were conducted 
without mishap or accident of any kind. The next sec- 
tion of the boring is now in progress, and is being bored 
24 in. in diameter. If it is found possible to continue 
this to the total depth required to be tubed (another 
440 ft.) without any difficulty from infall, &., the whole 
of this section will have 18-in. tubes lowered into it, and 
filled in with cement as in the first section. It will be 
remembered that this boring is to be carried down to & 
total depth of 1450 ft., and is to finish not less than 18 in. 
in diameter at the bottom, so that the endeavour to 
avoid any driving of the tubes by the system described 
will be fully appreciated by any one experienced in boring 





operations, 
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4-FT. RADIAL 


CONSTRUCTED BY MESSRS. CLIFTON 


DRILLING MACHINE. 


AND CROSSLEY, JOHNSTONE, N.B. 
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WE illustrate on this page a 4-ft. radial drilling 
machine recently constructed by Messrs. Clifton and 
Crossley, of Johnstone, near Glasgow. The machine is 
so arranged that holes can be drilled, tapped, and 
studs inserted and trimmed off with one setting only 
of the work, ordinary hand taps being used. The 
spindle can be started, stopped, and reversed instan- 
taneously by means of the hand lever shown in the 
front of the saddle, and has a variable self-acting 
feed of 15 in. It is counterbalanced. A rapid 
hand motion is also provided, the change from 
one to the other being made by giving a half-turn 
toan ‘‘ eccentric” lever which throws the worm out 
of gear. The thrust of the spindle in drilling, and 
the pull when undercutting with a boring bar, are 
taken on gun-metal washers at the top and bottom of 
the rack. These are adjustable for wear. The re- 
versing clutch is fitted on the top cross-shaft. The 
radial arm swings on a strong column which is bolted 
toa heavy box body having T-slots in it, which are 
machined out of the solid. The driving cone and back 
gear are arranged so as to give eight different speeds, 
and the proper places of the belt for different-sized 
drills, when working in cast iron, are shown on the 
bracket below. Thus with the belt on the smallest 
step, the spindle speed is correct for }-in. and 3-in. 
drills, or with the back gear in action for 1}-in. to 
2-in. drills. The change to the back gear and vice 
vers’ is made by the lever shown in front of the belt 
cone. All the spur gearing is machine cut. 





INDUSTRIAL NOTES. 

Tue general summary of the state of employment 
throughout the country by the Labour Department of 
the Board of Trade shows a continued improvement in 
most of the more important branches of industry, 
except mining, in which there is a slight decline. The 
latter is doubtless due to the very mild winter to a large 
extent ; further, economies in the use of fuel have con- 
tributed to it, and the export trade has not been equal 
to expectations. In the 108 trade unions reporting 
this month, there was an aggregate of 415,751 mem- 
bers, of whom 14,717, or 3.5 per cent., were out of 
employment, The curve line still points downward 
towards a lower level. The proportion out of work is 
less than in the previous month, and 3 per cent. less 
than at the same period of last year, when it was 6.5 
per cent. in 83 unions, with only 387,907 members. 
The extension of the comparison is in itself favourable, 








for it covers a wider area and embraces more trades. 
The statistical table shows that in 62 unions, with 
264,753 members, less than 3 per cent. were idle; in 
19 unions, with 68,379 members, between 3 and 5 per 
cent. were unemployed; in 17 unions, with 71,086 
members, the proportion out of work ranged from 5 to 
under 10 per cent.; and in 10 unions, with 11,513 
members, the proportion was over 10 per cent. There 
are still 27 unions, with an aggregate of 82,599 mem- 
bers, with over 5 per cent. out of employment, a pro- 
portion which sadly needs to be reduced, and fortu- 
nately is being reduced almost daily. 





In the various industries the details show that there 
was a slightly falling off in coal-mining as compared 
with the previous month, and as compared with the 
same month last year. But there was a recovery 
in the two last weeks in the exports. The average 
time worked at 1061 pits, employing 296,661 persons, 
was 4,81, in the month previous 4.91, and in the same 
month last year 4.93 days per week, or nearly five 
days per week on the average. The —_, out of 
work in Durham and Northumberland was 2 per cent., 
or the same as last month, while in the same month 
last year the proportion was 3.2 per cent. The pro- 
portion is therefore small, better by 1.2 per cent. than 
a year ago. 

In the ironstone mining districts there has been a 
slight falling off as compared with last month, but busi- 
ness is better than a year ago. At the mines included 
in the returns the time worked was 5.77 days per week, 
compared with 5.85 last month and with 5,59 in the 
same month of last year. The total number em- 
ployed was 500 more than a year ago, the total being 
13,317, of whom 68.6 per cent. worked fulltime. The 
larger number, therefore, to some extent accounts for 
the very slight falling off in the average time worked. 

In the pig iron industry employment is better than 
it was last month, and considerably better than it was 
a year ago. The ironmasters making returns had 339 
furnaces in blast, or three more than a month ago, and 
40 more than a year ago. The total number employed 
at those furnaces was 21,522, an increase of 78 in the 
month, and 1559 more than a year ago. Employment 
at the steel works maintains the improvement recently 
reported, the number employed at 107 works being 
32,193, or 11.5 per cent. more than a yearago. At 85 
puddling furnaces and rolling mills the total number 
employed was 16,767, or 4.3 per cent. more than a 
year ago. The tinplate trade is still depressed, fewer 





mills working than last month, The number of mills 
in operation in the 89 works sending returns was 286 ; 
in the month previous it was 339; and only 40 out of 
the 89 works were giving the workpeople full employ- 
ment. The outlook, therefore, is bad. 





In the engineering and kindred trades a further 
improvement has taken place; the unemployed mem- 
bers of the unions have decreased from 3.4 in the 
previous report to 2.9 in the last month ; at the same 
date last year the proportion out of work was 7.8 per 
cent. The numbers and ratio are still diminishing in 
those industries. In the shipbuilding industries there 
is also improvement, though not so great, but the pro- 
portion fell from 7.8 to 7.2 percent. Last year at the 
same date the proportion out of work was 12.4 per 
cent. In all branches the outlook is more and more 
favourable, so that the high percentage may be ex- 
pected to decrease largely ere another month elapses. 





Employment in the building trades and cognate in- 
dustries is still good. In the several branches of the 
former the proportion out of work was 2.6 per cent., a 
very slight increase over last month; but last year 
at the same date the proportion was 4.9. The furnishing 
trades are busier, with only | per cent. unemployed, 
as compared with 2.6 in the previous month, and 4.9 
per cent. at the same period last year. In the glass 
trades, however, 14 per cent. of the members are un- 
employed, 





In the textile trades, cotton spinners report im- 
provement. Weavers are better employed in some 
districts, but not in all. The woollen trades generally 
are busy, but the worsted trade is notso busy. In the 
hosiery trades there is full employment, and ir the 
silk trade things continue to be very fair. In 490 
mills, where women and girls are employed to the 
number of 90,000, about 86 per cent. are on full time, 
In this there is a slight decline of 2 per cent. 


The number of fresh labour disputes was 95 in the 
month, compared with 78 in the previous month, and 
49 in the same month last of year. Of the total, 34 
took place in the mining industries, 16 in the textile in- 
dustries, 14 in the iron, steel, and metal trades, and 14 
in the building trades; seven in the engineering and 
shipbuilding industries, two in the clothing trades, and 
eight in miscellaneous industries. In 78 disputes out 
of the total, 19,407 workpeople were involved. 
Seventy-two of the new and 18 of the old disputes 
were settled in the month, affecting some 22,000 
workers, Of the total number, 34 disputes, affecting 
10,000 persons, resulted in favour of the workpeople ; 
41, involving 8000 persons, were settled in favour of 
the employers ; and eight cases, involving 2860 per- 
sons, resulted in a compromise. The results of the 
other seven are not known. 

The changes in wages affected some 129,000 work- 
people. Of the total number 57,000 received advances 
and 72,000 sustained decreases, the net result being an 
average decline in wagesof 74d. per week. The increases 
in wages were mainly in the engineering, shipbuilding, 
and metal industries, in which 47,000 men had 
advances; 5500 building operatives also gained in- 
creases of wages. The decreases were mainly in the 
coal trades and in the tinplate trades. In Scot- 
land alone 67,000 miners had their wages re- 
duced, mostly 6d. per day. In South Wales and 
Monmouth 4900 tinplate workers had to submit to a 
reduction. These figures give an indication as to the 
state of trade in the several groups of industries 
affected. Were it not for the reductions in the 
wages of coal-miners in Scotland, the general trades 
of the country would have experienced a considerable 
advance in wages. As regards working hours, there was 
no increase, but about 1200 persons had their hours of 
labour reduced. The men who gained this reduction 
were the building operatives in seven towns in Lan- 
cashire and Yorkshire, corporation employés at Leeds, 
Hull, and Birmingham, some brassworkers at Rother- 
ham, and some men in the printing trades of Man- 
chester and Salford; also some shop assistants and 
labourers. 





The April report of the Boilermakers and Iron Ship 
Builders is so far encouraging that the percentage of 
unemployed members has fallen frem 9.1 to 8.3 per 
cent. in the month. This is still a large percentage. 
The total number on the funds was 4908 ; last month it 
was 5281. Of the total, 1957 were on donation benefit, 
1255 were signing the vacant book, and 61 had drawn 
their cards in search of employment. There was a de- 
crease under each head. There were also 1203 on sick 
benefit, and 432 on superannuation allowance, showing 
a slight decrease in each case. But these figures only 
tell a partial tale. The full effects of the recent im- 
provement in trade have not been adequately felt as yet 
in shipbuilding ; they will be felt in the current month, 
and in subsequent months, as future reports will show. 
In connection with the outlook in this trade we ma 
quote the following paragraph in the report: ‘To all 
appearances we have two or three years of good work 
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before us, and in a very short time every member ought 
to be able to secure employment. In all our ship- 
building districts there is a large number of orders 
booked, and most of the yards are fullof work. Some 
idea of the quantity of work on the Clyde may be 
gathered from the fact that Messrs. Thomson, Clyde- 
bank, have 35,000 tons; Messrs. Caird and UCo., 
Greenock, 24,000 tons; Messrs. Scott, 13,000 tons; 
Messrs. Henderson, Partick, 30,000 tons; the Faic- 
field Company, Govan, 30,000; and Messrs. Connell, 
over 40,000 tons of work under construction.” This 
vast amplification of work in one district, by six firms 
or companies, indicates the boom on the Clyde. 
Notice is given to members that all overtime on new 
work is to be limited to the amount named in the 
agreement. Overtime is not limited on repairs. An- 
other indication of returning prosperity is to be found 
in the fact that all benevolent grants are to be sus- 
pended for a period of six months; but this does not 
apply to widows and orphans. Full details are given 
of the advances in wages on the Tyne, Wear, Tees, and 
Hartlepoole, of 1s. 6d. on day wages, and 5 per cent. 
on piece rates, in the shipyards, and 5 per cent. on 
piece rates and ls. on time rates, with a further Is. in 
September, in all the boiler shops and bridge yards. 
These terms also apply to Barrow. The Clyde and 
Belfast men have accepted the settlement arrived at 
almost unanimously for their districts. 





There is increasing activity in nearly all branches 
of the engineering and cognate industries throughout 
Lancashire. Boilermakers have had more work given 
out recently than for a considerable time past. New 
orders are coming forward steadily into the hands of 
locomotive builders, a fairly large contract having 
been secured by a local firm for one of the Indian 
railways. Machine tool makers are well employed 
upon orders on hand both for home and abroad. 
Stationary engine buildera continue to be fully en- 
gaged, with no appearance of slackening off, but the 
contrary. The general engineering industries also are 
allin a satisfactory condition as regards work in hand ; 
but the complaint generally is that prices do not im- 
prove with the increasing activity of work in any 
branch of industry. The Board of Trade returns 
begin to show the effect of the improvement as regards 
employment. Out of nearly 10,000 members of various 
unions connected with the engineering and metal 
trades, only a trifle over 200 are out of work, or, say, 2 
per cent. of the membership. As a matter of fact, the 
general statistics show that out of 17,505 members of 
societies only 676, or 3.9 per cent, are out of work in 
the Manchester and Salford district. In the Warring- 
ton district employment is good in most cases. In the 
Oldham district, out of 2125 members, 105 were out of 
work, or 4.9 per cent. But the boilermakers, iron- 
founders, machine- makers, brassworkers, tinplate 
workers, and others, report trade as good ; while six 
of the other branches report trade as moderate, and 
four as bad. In the Burnley and Accrington districts 
all branches of engineering report trade as good, many 
working overtime. In the Bolton district only 30 out 
of 1700 are out of work, or 1.8 percent. At Wigan 
trade is exceptionally busy, many working overtime. 
At Liverpool trade is improving in all branches, and it 
is so likewise at Barrow-in- Furness. 


In the Wolverhampton district there has been some 
revival of activity, but the orders recently given out 
have not been as large as were anticipated. Inquiries 
on foreign and colonial account are numerous, and 
common bars, galvanised sheets, and hoops are wanted 
in considerable quantities for export ; negotiations 
are limited to reductions in price. The business 
mostly done on home account is limited to early 
requirements, partly due to the fact that more 
cheap iron is offered from other districts, The 
steel industries are busy; there is a good demand, 
prices are well maintained, and manufacturers are 
pressed with orders for bars, billets, and sheets. The 
reports to the Board of Trade state that employment is 
good in South Staffordshire, South Shropshire, and 
East Worcestershire; and also with steel smelters. 
In the engineering unions, including the ironfounders, 
wheelwrights and smiths, toolmakers and machi- 
nists, safe-makers and brassworkers, only 27 members 
out of 1250, or 2.2 per cent., are unemployed. Cycle- 
makers are very busy, working overtime in many 
cases, and at the railway sheds full time is being 
worked in all departments. All the other con- 
structive branches are busy, such as bridge and 
girder constructors, tankmakers, gasholder erectors, 
&c. The only disturbing element is that the prices 
of material do not advance with the rapid develop- 
ment of activity. A lower level of prices seems to 
prevail in most of the branches of trade. But if this 
only means a fair margin of profits, instead of very 
high profits, perhaps the industries of the country will 
not suffer acutely thereby. 





In the Birmingham district all the iron works are in 
full operation, and production is said to be excessive, 
with the result that prices are rather weak by keen 





competition, especially in common iron. Outside the 
Unmarked Bar Association, firms have been offering at 
very low rates, and some of the associated firms have 
been conceding terms to insure business, The steel 
trades are brisk, especially in all that pertains to 
cycling, which industry is in a state of unprecedented 
activity. Marked bars are in good demand for all 
classes of engineering work. The engineering indus- 
tries of the district are well employed in all depart- 
ments. In the whole of the six branches of the Engi- 
neers’ Union only 12 msn are reported to be unem- 
ployed. lIronfounders and boilermakers are busy. 
All the brass-working trades are good, but copper- 
smiths are not so well employed. 





The report of the Associated Blacksmiths’ Society 
shows that trade is improving in most of the 44 dis- 
tricts covered by the union. Only 48 members were un- 
employed and on the books, a smaller number than for 
years past. Most of those were in one district alone, 
and in that one there is evidently improvement going 
on. The union is able to report advances in wages 
in those districts where the engineers and shipbuilders 
have gained advances. In some cases the wages have 
been advanced to a higher level than they ever touched 
before, even in the prosperous years of 1870-3. The 
members are cautioned against entering into strikes 
without the authority of the executive, as that will 
prevent proper negotiation. 





The men employed in the London building trades 
have decided to come out on strike on May | for an 
advance of wages amounting to one halfpenny an hour 
and a new code of working rules. On Saturday after- 
noon, at the Bricklayers’ Hall, Southwark Bridge-road, 
a meeting of delegates from the various trade unions 
interested was held in order to carry forward the 
arrangements for concerted action. According to the 
latest figures published, the trade unions affected, as 
far as their London branches are concerned and the 
number of men in each, are as follows: Operative 
Bricklayers’ Society, 6300; Amalgamated Society of 
Carpenters and Joiners, 5800; General Union of 
Carpenters and Joiners, 2700; Perseverance Society of 
Carpenters and Joiners, 500; Associated Carpenters 
and Joiners, 345; National Association of Opera- 
tive Plasterers, 2763 ; Amalgamated Society of House 
Decorators and Painters, 752; United Operative 
Plumbers’ Association, 925; Mill Sawyers and Wood- 
cutting Machinists, 204; General Smiths’ and Fitters’ 
Trade Union, 200 ; United Builders’ Labourers’ Union, 
1650 ; General Labourers’ Amalgamated Union, 2400 ; 
Navvies’ and Bricklayers’ Labourers’ Union, 1650 ; 
United Order of General Labourers, 900; Gasworkers’ 
Union (Building Trades Section), 840; and Amalga- 
mated Plumbers’ Mates’ Society, 372. The total 
number of men involved in these and a few smaller 
unions amounts to 31,411, but there are a number of 
men, especially amongst the labourers, who are not 
enrolled in any trade organisation, and a general strike 
throughout the London building trades would involve 
50,000 men. 





At the annual meeting of the London Chamber of 
Commerce Board of Conciliation and Arbitration, the 
report of the year was unanimously agreed to. The 
meeting also passed a resolution expressing a hope that 
the Bill of the Board would be passed this year. It 


-also expressed regret that the Parliamentary Com- 


mittee had condemned the Bill without consulting the 
members of the Board with respect to its provisions. 





The Parliamentary Committee of the Trades Congress 
have issued a circular upon the subject of the recent 
decisions in the courts of law as regards picketing and 
conspiracy. The importance of the decision is pointed 
out, and also the urgent necessity of an appeal to the 
highest court on the subject. But the trades are first 
asked if they agree as to such appeal, and next, 
whether they will contribute towards the cost, which 
itis pointed out will be large. The decisions are of a 
civil character now, whereas formerly they were penal, 
but they introduce forms of litigation formerly un- 
known. It is thought that the action of the unions 
will be completely neutralised if the decisions are up- 
held. Then the committee will seek to amend the 
law—not a very easy thing to do in the present state 
of feeling on the subject. 


The Lancashire miners have rejected the mineowners’ 
proposals, and resolved to adhere to the Rosebery 
agreement being continued until 1898. The federa- 
tion generally seem to be of that mind. What the 
result will be it is not easy to foresee, but no doubt 
efforts will be made to tide over the difficulty and 
avert a dispute. In Scotland the wages have been 
—. reduced, as they have been in South Wales, 

— and Northumberland under the sliding 
scale, 





GERMAN CoaL-Min1nc.—The production of coal in Ger- 
many last year was 79,163,615 tons. The corresponding 
output in 1894 was 76,741,127 tons, 





THE NON-UNIFORM ROLLING OF SHIPS.* 


By Mr, R, E. Frovupg, F.R.S., Associate, Member of 
Council. 

1. At the London meeting of this Institution in 1894, a 
paper was contributed by the eminent M. Emile Bertin, 
on “* Kolling on a Non-Synchronous Wave.” He followed 
up this paper by one continuing the same treatment, read 
at the Paris meeting of last summer. 

The subject of rolling on a non-synchronous—or, as it 
has sometimes been termed, a ‘‘disperiodic”—swell, is 
one to which I myself had to give careful attention in 
1886, in considering the practical bearing of the results 
of the experiments on the water chamber of H.MS. 
Edinburgh; and tome of my conclusions are briefly re- 
ferred to in Mr. Watts’ paper of 1885, on those experi- 
ments.t I soon afterwards recurred to the theoretical 
study of the subject, and developed a more systematic 
and comprehensive treatment ; but have hitherto lacked 
occasion and opportunity to make the results public. It 
so happened that M. Bertin’s aper of 1894 had to be 
taken as read, and though I fully intended to contribute 
@ paper on the subject at the last spring meeting, I had 
not leisure to do so. 

2. I agree with M. Bertin that the theory of ron. 
synchronous rolling has hitherto received too little atten- 
tion. My father, the late Mr. William Froude, in his 
paper contributed to our Transactions for 1861, gave, it is 
true, a perfectly sound and comprehensive solution for 
unresisted rolling, whether in a synchronous or non- 
synchronous swell; and for resisted rolling, his sub- 
sequent papers, as well as those of Professor Rankine, 
give perfectly sound and very simple solutions for the 
uniform rolling (which in that case is also the maximum 
rolling) in a synchronous swell, and also for the uniform 
rolling in a non-synchronous swell.t But the insuffi- 
ciency, for practical purposes, of the last-mentioned solu- 
tion lies in the circumstance that this uniform rolling is 
only correct for a particular ‘‘ phase ”-relation between 
the rolling and the waves, and in a non-synchronous swell 
may be greatly exceeded by the maximum non-uniform 
rolling. 

3. If, indeed, the swell be itself perfectly uniform, as is 
assumed by the usual mathematical treatment, then, how- 
ever much the initial phase-relation may differ from that 
proper to uniform rolling, and however non-uniform ini- 
tially the rolling may consequently be, the resistance to the 
rolling must gradually introduce uniformity § and esta- 
blish the phase-relation proper to uniform rolling; and 
this the more quickly the higher is the scale of resistance. 
But in practice, with ordinary resistance, and an ordinary 
non-synchronous swell, there is always, or nearly always, 
sufficient non-uniformity of swell to defeat this operation 
and maintain the non-uniform character of the rolling ; || 
and, when this is so, the maximum rolling exceeds that 
assigned by the formula for uniform rolling, which must, 
therefore, if taken nakedly, be accounted a delusive guide. 
_ 4. The method of ‘‘Graphic Integration,” described 
in my father’s paper of 1875, will give a practically correct | 
solution for any supposed series of waves and any retist- 
ance of ship; but the labour of applying this method to 
any extensive series of test wave-systems is practically 
prohibitive. We, therefore, certainly stand in need of 
some sufficiently rapid and comprehensive, if less accurate, 
calculus, for reviewing the effect of a large variety of 
typical conditions, and £o enabling us at least to make a 
discriminating selection of a few specially instructive test 
cases to be submitted to the more accurate process of 
graphic integration. 

5. Although, for these reasons, I fully sympathise with 
M. Bertin’s object, I regret that I cannot equally concur 
in the means by which he seeks to attain it. I am bound 
to say that, even in its professed character merely, his 
method strikes me as needlessly retrograde; and that I 
view it somewhat as we should all view a proposal to 
revert to bows and arrows in warfare, because soldiers in 
the field cannot develop the full potential precision of 
modern rifles.. But even were there a sufficient case 
for — the time-honoured mode of mathe- 
matical analysis by a synthetic method, still, unless 
such synthetic method is to be rigorously elementary, 
as is the method of graphic integration, the departure 
from the beaten track involves grave danger of ignoring 
some essential element of operation ; and this danger M. 
Bertin has not escaped. , 

His method purports to be a kind of flying graphic inte- 
gration, a complete roll being dealt within each single step, 
instead of in a succession of minute steps. The effect of 
the successive waves to increase or diminish the ampli- 
tude of rolling, is estimated with regard to their phase- 
relation with the roll ; this, however, not by aid of the 
established propositions of harmonics, but by a makeshift 
hypothesis, ] which is tentatively put forward as possibly 


* Paper read before the Institution of Naval Architects. 

t Trans. I.N.A., vol. xxvi., page 39. eo 

+ See Rankine ‘‘ On the Action of Waves upon a Ship’s 
Keel,” Trans. I.N.A., vol. v.. page 20; also Froude “ On 
the Practical Limits of the Rolling of a Ship in a Sea- 
way,” Jbid., vol. vi., page 175. 

§ Vid. inf., 38, 34. 

|| Vid. inf., 35, and footnote. ; be 

{| Trans. I.N.A., vol. xxxv., page 191, equations (5) 
and (6). On harmonic principles we should have (for 
an approximately synchronous swell), at least), using 
M. Bertin’s notation, 

dy = Ay cos [(1 — gq) 7); vice AY (2q - 1), 

as by M. Bertin’s hypothesis. These two values 
for 5 agree for g = 1, differ more than 20 per cent. 


for q = i, and more than 40 per cent. for q = ‘, and 





agree again for q = 


anole 
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requiring correction later on. As to this, I must protest 
in passing that, if we must use a hypothesis which is to 
be subject to correction later on, it is better to begin with 
one which we know to be correct for certain definite and, 
at least, fairly instructive conditions, rather than one 
which we have no reason for supposing to be correct for 
any instructive conditions at all. Buta far worse defect 
remains; for, while the immediate effect of the phase- 
reJations upon the increment of angle of roll is thus taken 
account of after a fashion, no account whatever is taken 
of its, at least, equally important complementary 
effect to modify the period of the roll, and consequently 
the phase-relations for all subsequent rolls. And this 
omission appears quite fatal, not merely to the quantita- 
tive accuracy of the results, but even to their general 
instructiveness by way of analogy.* 

6. M. Bortin’s apparent reason for thus passing over 
the existing science of the problem, and attacking it de 


novo, with what I cannot help calling the palzolithic | p 


weapons to which he studiously confines himself, is that 
this science is based on ‘‘the mathematical integration of 
the differential equation of the rolling,” in which ‘“ very 
variable coefficients are assumed as being constant,” and 
“inadmissible assumptions’ made about the passive 
resistance. Concerning the resistance I shall have some- 
thing to say presently; and will here only remark that 
on general principles it is generally at least as easy to 
correct a result which has been obtained with a de- 
finitely incorrect) assumption, as it is to estimate 
afresh with a correct one. For the rest, setting 
aside the assumption of isochronism of ship and 
uniformity of swell, both of which M. Bertin also 
adopts, the only assumption required by the mathe- 
matical integration is that the momentary heeling 
moment due to the waves varies harmonically in point 
of time. As to this, I will remark in the first place 
that this assumption is undeniably legitimate for a 
low swell + ; and that the rolling in a low swell 
is, to say the least, typical and very instructive, 
seeing that it is the limiting case into which the 
rolling under other conditions tends to merge, in 
proportion as the peculiarities incidental to peculiar 
steepness of swell are eliminated. Hence we may truly 
say that while, on the one hand, a treatment which is 
correct for a low swell may require some quantitative 
correction if applied to a specially steep one, on the 
other, no treatment can be generally correct, or in any 
way instructive, which is altogether incorrect for a low 
one. And according to this criterion M. Bertin’s method 
stands plainly condemned by its results, as any one can 
see who compares his results for unresisted non-syn- 
chronous rolling with those given for similar conditions in 
my father’s 1861 paper. t 


* Perhaps more so to the latter than to the former. 
For the special purpose of computing what I have termed 
the ‘‘criterion amplitude” (vid. inf. 37 to 39) under con- 
ditions of only moderate non-synchronism, the method 
may conceivably give results of serviceable utility. 

+ The profile of the waves composing a uniform swell 
in deep water theoretically approximates to a harmonic 
curve as the height becomes small relatively to the length. 
But see also note,* to 10, below, as to the effect of 
“hydrostatic tension.” 

+t Or, more clearly, in the appendix to that paper, 
which appears in the Transactions for 1862 (see vol. iii., 
page 47, Compare with Bortin, vol. xxxv., pages 188 to 


193). 

Observing that * ‘ : » apud Bertin, correspond to 
a a apud Froude, we get m (Bertin) = ——”? — 
(2) T 2 (p - q) 
Froude), and, 

¥.47-P x, 
@ 2(p-q) ’ 
as compared with 
= a. a (Froude). 
cc) 2(q — Pp) 
Hence we geb 
~ (Bertin) 
> (Bertin 
, Sesatneanan dl =(1- 2) * se (1. a), 
= (Froude) 24 
e 
a ratio which varies from 
= 0 for = = 20, or 14 K? for © = = 
n n ‘ 


rT 


10 
to .44 K? f 
0 or T 


n 


(the last two conditions being ones to which special atten- 
tion is drawn by M. Bertin at top of page 193). 

There seems, indeed, some confusion in the description 
of the treatment, since 2m (Bertin, page 188), expressed 
as = —., , is describad as the number of rolls (of 
period T;,, i ¢., the ship’s natural period), which brings 
back the agreement between the movements to the same 
point as the start. The expression, however, denotes, 
not the number of rolls (of period 2 T;,), but the number 
of waves (of period 2T) which effects that result. The 


number of rolls is expressed by = i. equivalent (in 
Bertin notation) to that for n in the present paper (vid. 
inj , 33). But this error, if indeed it be more than verbal, 
cannot be answerable for the failure of agreement with 
the harmonic solution for unresisted rolling, since sub- 
stituting this value in the equation for 2m makes the 
agreement worse instead of better. 








7. But, in the second place, we are in no way bound | selves. In other words, whatever the nature of the swell 
to regard the mathematical integration as if it were asort | which identically affects ships B and C, the difference 
of secret machine with concealed works, which we can | between their rolling will always be precisely expressed 


use for no purpose except precisely that for which it was 
adjusted when sent out of the factory. 


motion is in no way essential to the principle of the solu- 
tion. The assumption simply restricts the field of appli- 
cation of that principle, in a way which is requisite in- 
deed for obtaining exact quantitative results by a purely 
algebraic method, bub only for that purpose. And by 
that principle, without that restriction, those extremely 
fertile general propositions, which M. Bertin shuns 
because they have been generally treated merely as de- 
ductions from the mathematical integration, may be 
directly deduced in an analogous but — elementary 
way. To show this is one of the chief objects of this 


aper. 
8. Assuming, then, with M. Bertin that the ship is 
**isochronous” in still water, and neglecting resistance 
for the present, as he also does at the outset, we may 
express the dynamic conditions for still water by the 
equation— 

(1) 


where a = the momentary angular acceleration of the 
ship, 0 = her angle of inclination, and k a (positive) con- 
stant. 

9. Next, not to commit ourselves to any assumptions as 
to the nature of wave motion, let us simply define its 
effect on the ship as a factitious addition (algebraic) to 
her momentary still-water angular acceleration, of amount 
= k 6’; where, for convenience, we may term 6’ the 
momentary ‘‘ wave-slope,” using the words, however, in 
a purely conventional sense. We may then write, for 
wave water, 


G2 £8; ° ° 


k(@—@’) . (2) 


For the present we will assume no restrictions as to the 
variation of 6’ from moment to moment. ‘ 

10. Now imagine three ships, A, B, and C, all having 
the same value of k, A being in still water, and B and C 
identically placed in one and the same swell, so that the 
momentary value of 6’, whatever it may be, is always 
common to both.* For these three ships resp.ctively, a 
some given instant of time, let 

6, , On, 0 = the respective angles ; 

Wa, Wn, W = the respective angular speeds ; — 

a, , Gy, = the respective angular accelerations ; 
also let us suppose that at the particular instant in ques- 
tion the following relations subsist between the three 
values of 0, and also between the three values of w,t 

A=0—-O . , - (3) 
(4) 


in other words, that the absolute angle and angular speed 
of A are the same as the angle and speed of C relatively 


a=- 


and 
WM = We —-Wrs - . . 


to B. Hence, remembering that 6’ = 0 for A, and is 
common to B and C, we get by equation (2) above— 
QA=adc—an35 . . (5) 


in other words, just as with the angles and angular speeds 
by hypothesis, so also with the angular accelerations by 
consequence, the absolute values for A are the same as 
the values for C relatively to B. 

11. Passing now to the next succeeding instant of time, 
and considering the changes which will have taken place, 
during the (supposed infinitesimal) time interval, in the 
two sides of the above equations (3', (4), and (5), we must 
have— 

Change in 6, = do. in (@- — 2) 
af wa = do, in (we — wn ) 
” aa = do. in (ae — ay ) 


(6); trom (4)]. 
(7); [from (5)]. 
(8) ; [from (6). ] 


[For any change in 6’ during the interval, however 
arbitrary, must have affected a® and a., cx hypothest, 
alike, and cannot have affected their difference (ac — ax ). 

12. If, then, we imagine this reasoning to be continued 
for an indefinite series of such infinitesimal successive 
intervals, we see that the relations exhibited by equations 
(3), (4), and (5), cannot fail to precisely perpetuate them- 


* I must acknowledge that this statement, coupled 
with equation (2), somewhat falsifies the profession at the 
commencement of 9, viz., that we are not committing 
ourselves to any assumption as to the nature of wave 
motion. In effect it is tacitly assumed that the wave 
motion cannot affect the term k 0, which nevertheless it 
does, in virtue of the difference in what has been called 
the “‘ hydrostatic tension ” (between the crest and trough 
regions of the wave. (See Trans. I.N.A,, Vol. ii, 
pages 194, 195.) This should strictly be represented in 
equation (2) by an additional term, say = 1k 6 (¢ being a 
variable, dependent on position on wave), the presence of 
which would at least technically vitiate the reasoning 
which follows in the text, though there are reasons for 
supposing that the errors due to ignoring such term will 
be to a great extent mutually compensatory. However, 
i being, ceteris paribus, proportional to the wave height, 
and both this and 6 being, ceteris paribus, proportional 
to the general wave steepness, the term vanishes in rela- 
tive importance as the steepness diminishes, and becomes 
insignificant in a sufficiently low swell. In point of fact 
the operation here referred to has never yet been taken 
account of in any mode of investigation of rolling, not 
even in that of graphic integration. 

t In any given ship, whether in still or wave water, 
at any single instant of time, such as here supposed, i 
taken without reference to conditions existing at any 
other instant of time, of course any chosen value of 0 
may consist with any chosen value of w. 





| by the still-water rolling of ship A ; or, to use the tech- 
And if = pursue | 

the metaphor) we take the machine to pieces and examine | 
its works, we find that the assumption of harmonic wave | 


nical term, the rolling of C must for ever consist of the 
rolling of A ‘superposed ” upon the rolling of B. Now 
the rolling of C is, of course, the same as the rolling which 
B would have itself experienced had it been given the 
initial angle and angular speed @ and w: , proper to C, 
instead of its own initial angle and angular speed 
6s and ws ; and hence we reach the first important general 
proposition, which I will formulate as follows : 

13. Prop. I.—In an isochronous unresisted ship, rolling 
under the influence of any swell whatever, the difference 
in the rolling due to any difference in initial angle and 
angular speed, consists simply in the superposition of a 
corresponding still-water or (as it is technically termed) 
** free ” oscillation. 

14, This proposition simplifies the problem immensely, 
for whereas a given ship on a given swell may roll in an 
infinite and, at first sight, inscrutable variety of different 
ways, according to the particular angle and angular speed 
with which we may suppose her to start at any particular 
instant, the ——— shows that the differences between 
these ways of rolling can only consist in the simple ‘‘ free” 
or still-water oscillation, a to the differences 
in the starting conditions ; and it follows that if for any 
given ship and swell we can somehow determine any one 
correct solution, namely, a solution correct for any one 
starting condition, we can thence determine any or 
every other correct solution, namely, the solutions cor- 
rect for any or every other starting condition, b 
simply superposing the corresponding ‘‘free” or still- 
water oscillation on the one primary solution which has 
been determined. 

15. As to this free oscillation there is no difficulty. Ib 
is, in character, a simple, uniform, harmonic oscillation 
of the natural period of the ship, and its extreme angle (or 
‘‘amplitude”) and phase-time can be easily determined 
so that at some particular instant it shall present any 
a: angle and angular speed. Thepriméd facie difficulty 

ies in determining the primary solution, proper to the 
swell, on which the free oscillation has to be superposed. 

16. Up to the present we have made no assumption 
whatever concerning the nature of the swell, or, to speak 
more strictly, the variation in 6’; and, if we suppose this 
variation to be wholly irregular, we can, of course, only 
determine a correct primary solution for the rolling by 
graphic integration. But it is worth remark, in passing, 
that, supposing this once done for any one starting condi- 
tion, the solution could be made to comprehend the 
rolling for an indefinite number of other starting condi- 
tions, without further graphic integration, by superposi- 
tion of corresponding free oscillations. 

17. If, on the other hand, we now assume (as is assumed 
for the mathematical integration) that @ varies harmonic- 
ally, the required primary solution lies ready to hand. 
Any correct solution will do, and we can see at once that 
one correct solution, and that the most simple one, must 
be the kind of uniform rolling ordinarily termed the 
simple ‘‘forced oscillation.” In this, the ship keeps 
perfect time with the waves, oscillating harmonically in 
the wave period (say = T’), instead of her natural period 
(say = T); the ship angle bearing at every instant the 
same proportion to the waveslope, that proportion being 
such as to so strengthen or weaken the righting forces as 
to change the period of ozcillation from T to T’, In other 
words, we must always have— 


fa Sos 

ee ee 
whence, for characterising the forced oscillation, we 
the well-known equation— 


(9 


oe’ 
eo= .. nie 
AA 
T?! 


where @, @’ are the amplitudes or extreme angles of ship 
and wave slope respectively.* This simple forced oscilla- 
tion, then, so defined, may be taken as the primary solu- 
tion, and the free oscillation, proper to any deviation of 
the actual starting condition from that of the forced 
oscilliation, must be superposed upon it. 

18. But now let us assume that the variation of @’ is 
not strictly harmonic, but consists merely of some other 
kind of undulation strictly recurrent in period T’. Sub- 
ject to the latter proviso, it is evident that the vitiation 
of the strict harmonic character of the undulation will 
not prevent the subsistence of an analogous uniform forced 
oscillation, though it will, pro tanto, vitiate (in detail) 
the strict harmonic character of such oscillation, for such 
undulation, according to its phase-timing relatively to 
the ship’s oscillation, must operate either to modify 
the amplitude of the rolling or to modify the 
righting forces, and consequently the period of rolling 
(or both in part); and however Pela (or even un- 
symmetrical) the undulation may be, there must be 
some particular phase-relation in which it will modify 
the period only, and not the amplitude. Also, with this 


(10) 





* Here, when T exceeds T’, © becomes negative, the 
meaning being that the ship rolls in the contrary direc- 
tion to the wave slopes ; and this condition is here con- 
veniently, though with a certain laxity, expressed by 
contrary signs for the amplitudes. In principle it is 
more correct to treat the amplitudes as intrinsically 
positive, and the contrariety of the motion as due to an 
opposition of phase ; and for the resisted forced oscilla- 


f| tion [vid. inf., 23 and 43] this latter treatment is neces- 


sary, since the phase-relation may then be anything be- 
tween coincidence and opposition. It is therefore adopted 
below in 33 and onwards, 
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articular phase-relation, there must be some proportion 
Caner the amplitudes of ship rolling and wave slope, 
with which the effect on the period is precisely to modify 
it from T to T’; and, given the fulfilment of these con- 
ditions, the ship must enter on each fresh undulation with 
the same angle and angular speed as the preceding, and the 
rolling, like the undulations, must be strictly recurrent in 
the period T’. In proportion asthe undulation departs from 
a strictly harmonic character, equation (10), above, will, 
indeed, become quantitatively inexact ; but were it worth 
while, it would be easy, by graphic integration, to deter- 
mine the correction proper to any given character of un- 
dulation* and relation of T to T’. Accordingly we 
may now formulate a second general proposition, as 
follows. 
(Zo be continued.) 








MEASUREMENT OF FEED AND CIRCULAT- 
ING WATER, &c., BY CHEMICAL MEANS.t+ 
By Mr. C. E. StromzyEer, Member. 

Iv is well known that the quantity of air which enters a 
furnace, or of the gases which pass up the funnel, cannot 
be accurately measured by any mechanical means, and in 
all modern boiler trials, where it is desired to estimate the 
true weight of the waste gases, recourse is had to chemical 
determinations. A careful analysis is made of the carbon 
contained in the coal, and of the carbon (in the form of 
carbonic acid) contained in the waste gases, then by 
multiplying this ratio into the weight of coal burnt per 
hour, the weight of the waste products is obtained. This 
weight is then multiplied into the specific heat, and into 
the difference of temperature of the air which enters the 
furnace, and that of the gases which pass up the funnel, 
and the product is the heat carried away. Complicated 
though this method may appear, it gives results which 
are far more accurate than any that can be obtained by 
direct measurements with an anemometer, and it there- 
fore occurred to me that a similar process, if simplified, 
might with advantage be applied to the measurement of 
streams of water not only on land, but also at sea. As 
will be seen by the experiments detailed in this paper, I 
have succeeded in measuring both the amount of steam | 
condensed and the circulating water of a marine engine, a | 
task which does not appear to have been previously 
attempted ; the results, too, are sufficiently accurate to 
compare well with those obtained under more favourable 
conditions on land engines, in which cases the measure- 
ments have always been made by positive and mechanical 
means. 

An inquiry amongst my chemical friends elicited the 
fact that there are many simple tests for chemical 
substances, which might be depended upon for estimating 
them to within one-millionth of the weight of water in 
which they may be dissolved. The nitrate of silver test 
for salt (sodium chloride) is one of these, and it was, 
therefore, decided to try by this method a preliminary 
experiment on the feed water of a marine engine, A 
measured quantity of salt (sea) water was slowly injected 
into the condenser of the engine while at work, and | 
subsequently a chemical analysis for salt was carried | 
out, both on a sample of sea water and on a sample of | 
this adulterated feed. Supposing that their salinities | 
stood in the ratio of 100 to 1, and supposing that the rate 
of injection of the sea water was 4 gallon per minute, 
then evidently 495 lb. of steam had been condensed during 
the same period, with which the injected sea water had 
been diluted down toa 1 percent. solution; 494 gallons per 
minute would therefore be the volume of condensed 
steam. 

MEASUREMENT OF FEED Suppty TO LAND BoILers, 


The value of such a method of measuring quantities of 





















































water will, of course, depend upon the accuracy attain- 
able, not only as regards the chemical tests, but also as 
regards the whole process. Being unable to make com- 
parative tests by this process as well as by calculated 
measurement of the feed water of a marine engine, an | 
experiment was carried out ashore, in which the results 
could be compared with the readings of a water meter. 
Tt is well known that all town waters contain small 
quantities of salt in solution ; in order, therefore, to find 
the quantity of water which has been fed into a land 
boiler, it was only necessary to take daily samples, both of 
the feed water (town water) and of the boiler water, and 
to ascertain the relative Gaily increase of weight of salt 
in the boiler. Now although the Glasgow supply, which 
is considered to be one of the purest drinking waters, con- 
tains only between 1 and 2 ee of salt per gallon, or 
about ;}; per cent. by weight, yet the nitrate of silver 
test is so accurate that it can be depended upon to deter- 
mine the exact amount to within 1 per cent. In carrying 
out this experiment I was at first seriously inconvenienced 
by irregular results, but found that these were due to con- 
densed water in the water-gauge pipe from which the 
samples had been drawn. In subsequent experiments a 
cock was fitted direct to the boiler shell, and from that 
day the readings were regular. 

The results are contained in ‘Table I. The meter read- 
ings were commenced on Monday about noon, and ended 
on Saturday at about the same time. The town water 
was constantly running into a large tank holding about 
5000 gallons, from which a sample was daily taken for 
analysis. The feed was drawn from this tank and pumped 
jnto two externally fired boilers, of which thesmaller one 


* At first sight it seems as if we might in this way 
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TABLE I.—Cuemicat Estimate oF TowN WaTER Freep SuppLigp To A Parr or LAND Boruers. 
Main Boiler. | Auxiliary Boiler, Esti- | Working Hours, 
Weight | Daily mated 
~— | Corrected | Weight | Corrected | Weight | in — a of Feed V ml | 
i j in both | crease Volume } 
a Saltners of Salt Pe Saltmess of Salt |Boilers. jot Salt.| ter ot Feed iain ' Auxiliary 
ee iler v , iler in | | Water. | Boiler. 3 
Volume. | Water. | Boiler. Volume. Water. Boiler. | —_— 
| 
cubic feet|grains per; grains | cub. ft. grains per grains | grains | grains grains per. gallons; hours | hours 
allon. gallon | gallon | 
Monday 266.2 3.40 5,640 , 150.4 5.64 5,190 | 10,830 
Tuesday ae 269.3 9.18 15,410 142.3 8.51 7,550 | 22,960 | 12,180 1.32 9,190 21} 9} 
Wednesday . | 264.4 12.05 19,860 139.5 | 11.84 10,300 | 30,160 7,200 | 1.29 | 5,580 123 | 93 
Thureday 264.8 | 15.79 26,070 | 140.5 14.73 12,900 | 38,970 8,810 1.46 | 6,040 123 | 9F 
Friday 268.8 | 17.82 29,860 | 146.2 EBS gf | 16,200 | 46,060 7,090 1.24 | 5,720 oF =| 93 
Saturday 268.6 22.75 38,100 | 144.9 20.83 18,820 | 56,920 | 10,860 1,22 8, 214 CO 9} 
| | | 
Totals } _ | 80.99 | m= a ae 79.22 | 46,000 | 6.53 | 35,430 | 78} | 48} 
cae nines: ene | cee | ene eee | a ~— ] | | | 
Means ie 16.20 | ., . 15.85 la | oe | oe | | 
eee Od PEE ORE: af 
TABLE IV.—Encings A, 18 In. anp 36 In, 1n Diameter, 24 IN. StROKE. 
Reference number .. os cs oe oe oe 1 2 3 4 
Conditions under which the engines were worked ab Linked up Throttled Throttled Throttled 
Time of commencing to inject sea water into the air pum 12.21 p.m. 12.21 p.m. 12.21 p.m. 12.21 p.m 
» collecting samples of water and taking indicator | Pave 
cards ‘ *% - . es oe ws 32:38.., 12.84 ,, 1341 12.49 , 
Steam pressure Ib. per &q. in. 102 98 | 100 110” 
Receiver pressure ” 2 2 2 1 
Vacuum ‘ am as a in. 274 264 26 26} 
Revolutions per minute .. | 80 84 98 7 
Indicated horse-power .. - ine - ex ‘ Spoilt. 152 237 99 
Steam weights, estimated from high-pressure indicator 
cards + i a ee = .. Ib, per hour! 2575 4110 2220 
Steam weights, estimated from low-pressure indicator 
Ce ws es eC, «Ss, OER 2336 3217 4622 2198 
Chemical Determinations, 
Salinity of feed-water samples (see Table XI.) | | 
grains per gallon 63.3 70.2 72.9 87.9 
= sea - os (see Table XI.) 1963 1974 1960 aon 
Measured volume of sea water injected into air pump 
(see Table VI.) .. ie ais gallons per hour! 12.68 12.62 19.72 11.70 
Estimated volume of condensed steam i 6 380.5 342.5 510.47 251.6 
» Weight of condensed steam per indicated horse- | E 
power - An os oe os .. lb. per hour Spoilt 22.5 21.5 5 
Estimated moisture in high-pressure cylinder _ per cent. = 24.9 19.8 ius 
” ” low ” ” ” 38.6 62 | 9.5 12.3 
| | 
The indicator cards of these trials are not satisfactory. 7 
TABLE V.—Encinxs B, 15 In., 253 In., AnD 41 IN. In Diameter, 27 IN. STROKE, 
Reference oe oF a sf 5 6 7 8 9 
Conditions under which the engines were worked .. ° Throttled., Linked up | Fall speed 
Time of commencing to inject sea water into the air sited 9.26 a.m, 9.43 veh | 1.16 an 1a 4g ee yeni 
5, collecting samples of water and taking indicator| | cia — 
cards ae os os ° ie ae --| 9.36 a.m. 9.53 a.m. 1.26 p.m. P .m. 
Steam pressure .. - ib. per €q. in| 142 to 116 120 169 A 142 , _ ~~ 
No. l receiver pressure .. ” » | 1 244 493 61 | 45 
No. 2 ” ” - * * ” ” | — 7 —4 | 4h 43 43 
Vacuum as ss os ee oe oe <a in.| 24 % 25 | 99 * a4} 
aie per minute .. oa oe a ee | 46 56 162 101 100 
Indicated horse-power .. os cs ‘se ee sf High-pretsure card: i ‘ 
| Steam weights, estimated from high-pressure indicator! = — ae sai 
cards * * _ oe e -- lb. per hour m a : | | §140 
Steam weights, estimated from mean-pressure indicator ; | ss 
cards oe ee as a oe .. lb. per hour 1302 1287 8709 i 
Steam weights, estimated from low-pressure indicator ; | | ahaa ate 
cards ° ms oi 4. 24 .. lb. per hour 1617 1302 | 7050 ] 7080 6610 
Chemical Determinations. 
Salinity of feed-water samples .. grains per gallon 85.9 86.0 21.3 ) 19.9 22.7 
nghteg: er nd fe er ae Se 1977 1892 1877 
Measured volume of sea water injected into air pump 
gallons per hour 10.84 | 10.78 10.71 | 9.86 10.78 
Estimated volume of condensed steam om o 210.0 205.3 988.0 | 927.7 880.6 
an weight of condensed steam per indicated horse- | | ; ; 
power.. oe ee oh .. lb. per hour os .. se 
ae isture in high-preesure cylinder _ per cent. om a6 6 7; 
: mn mean yy 38 37.5 ns | ss 10.5 
low ” ” ” 23 36.7 28.6 | 23.6 25.0 





was worked 9} hours per day, while the large one was 
worked irregularly, sometimes throughout the night. The 
respective working hours during the five days of the trial 
were 484 and 78} hours. Of course, these boilers were 
under steam for nearly the whole period of 119} hours. 
Another set of samples of water was daily taken from 
each boiler and analysed. On these occasions the height 
of water in the gauge glass was noted, as well as the 
steam pressure, for the salinity of the boiler water had to 
be corrected on account of the evaporation which would 
take place during the time that it was being blown into a 
bucket for sampling. Thus the heat contained in the 
water while in the boiler would be portional to its 
temperature, say 322 deg. Fahr. Immediately after 
leaving the boiler its temperature would be lowered to 
212 deg. Fahr., and the heat thus liberated would evapo- 
rate a certain amount of water, which ought, of course, 
to be returned to the samples when cold. It amounted to 
about 15 per cent. The readings of the water level were 
necessary in order to be able to estimate the volume of 
water in the boiler, which had also to be corrected on 
account of the difference of expansion of the boiler and 
the water within it. Both corrections have been carried 
| out in the Table, and amount roughly to 20 per cent, 

Tt will be seen that the absolute weight of salt in both 
boilers could be estimated from the chemical test. It 





determine the exact rolling for truly shaped steep waves ; 
but there would remain the errors (in that case significant 
in amount) due to ignoring the effect of the varying 
** hydrostatic tension ” (vid. sup. footnote*, to 10). — 

+ Paper read before the Institution of Naval Architects, 


slowly increased from 10,830 grains (= 14 lb.) to 
56,930 grains (= 84 lb.), or from per cent. 
'to .032 per cent. As the average saltness of the 
town water was 1.31 grains per gallon, it required 35,430 
gallons to supply the 6§ lb, (or exactly 46,100 grains) of 





salt, and that is the estimated volume of the feed. Dur- 
ing this period of 119} hours the water meter recorded 
37,270 gallons. The difference, exactly 1840 gallons, may 
be due either to an error of 5 per cent. in the chemical 
determination of the feed, equal to one-fifteenth of a grain 
per gallon (which will be discussed later on), or it may 
be due to a slight leakage of 30 gallons per day, say 
1} gallons per hour, which is only .4 per cent. of the feed 
supply. It must be remembered that the average saltness of 
the boiler water is 16 grains per gallon, while the feed only 
contains 1.31 grains, and a leakage of 150 gallons in five 
days would carry — 2420 grains of salt, which is as 
much as would be supplied by the above-mentioned 1840 
gallons of missing feed water. 

A method which will, under such exceedingly difficult 
conditions, give a result that is correct to within .4 per 
cent., is surely worthy of a more general application. I 
would, however, wish to point out that, although in this 
case all the readings and the samples were taken by the 
boiler attendant, so that it would seem as if this method 
could be easily applied to land boilers, yet, as there are 
certain precautions which must be taken to insure the 
desired accuracy, I would not recommend it for general use. 
These precautions are, that the boilers should be filled 
with fresh water hefore starting, otherwise the loss of 
salt due to even small leakages will be excessive ; leakages 
should, if possible, be stopped entirely ; and, unless the 
samples and water ga’ readings are only taken on two 
succeeding Sundays, when there is no steam in the boiler, 
it will be necessary to make careful allowances for the 
boiler temperatures, the corrections amounting to about 
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20 per cent. for working a pressure (of 80 lb. per ¢q tare 
inch. 


MEASUREMENT OF FEED By SALT BRINE INJECTIONS. 


The above experiments were, as already mentioned, 
undertaken for the purpose of checking the results of 
some trials at sea, which, it had been vainly hoped, would 
contain sufficient internal evidence either to confirm or 
condemn the method, It was believed that the steam 
weights, as estimated from the indicator cards, would be 
found to stand in some definite relation to the feed 
water ; but that no dependence can be placed on them 
will be evident from a glance at Mr. D. Croll’s paper 

















TABLE II. 

| gx |83 8s: 28 

| ; 2 = | oe 

. Proceedings | lg a 3° £5 3/82 
echanica! ngi-| | Slits Aoeiee . 
neers. Year and | Vessel, sen ge) Se Ag 2 
Page. BO/,82\-an|'8S 
Zoxass gees 
| £F aFOO OS 8 4} 

| Ib | pe. | pow | pre. 

1890, page 211 ..| Fusi Yama | 7,860} 16.9 . 29.2 
1890, page 223 ..; Colchester .- 48,020] 28.0 : 47.3 
1890, page 235 ..| Tartar* .. -. 21,564] 54.8 | 50.9 | 39.7 
1891, page 215 .. Iona* .. --| 8,616] 36.6 | 25.1 | 40.9 
1892, page 155 .. Ville de Douvres 66,180} 19.4 27.5 





* The jacket water is included. 


(Transactions of the Institution of Naval Architects, 
1894, vol. xxxv., page 425), in which, out of seven engine 
trials, the indicator cards only accounted for from 90 to 
67 per cent. of the total steam. In the full-power trials 
of the Research Committee on Marine Engine Trials, 
which lasted many hours, the variations are even greater, 
as will be seen from Table II., and in the exhaustive 
trials which were made by Professor Osborne Reynolds, 


TaBLe III.—Moisture in Steam. Estimated from Indi- 
cator Cards at Mid-Stroke. Experimental Engine, 
Owens College, Manchester. 

















High-Pressure Mean Pressure Low-Pressure 
Cylinder. Cylinder. Cylinder. 
Revolu- : Revolu- Revolu- 
tion, Moisture. one | Moisture. tion, | Moisture. 
| per cent, | ' per cent. per cent. 
46 CO 39 127 34.5 109 | 43 
229 27 215 34 184 | 47 
322 21 820 | 27 276 36 
een ae eee ae Oe as Lone SA Ue aed 








TESTING 





F.R.S. (Proeeedings Inst. Civil Engineers, vol. xcix., 
page 194), similar results are obtained. (See Table III.) 

It is also a matter of everyday experience, that the 
steam weights estimated from indicator cards of different 
cylinders of the same engine rarely agree, and nobody 
should be surprised to find that the feed-water measure- 
ments obtained by me during very short trials, differ from 
the indicator card readings. The results of the experi- 
ments which are detailed in Tables IV. and V., engines 
A and B, cannot therefore be looked upon as proving the 
accuracy of the method, but have been included here as 
an illustration of the simplicity of its working ; and even 
if these estimates are not accepted as being absolutely 
correct, they are certainly of relative value, being made 
under identical conditions, and they therefore throw some 
light on the question of economy of working when the 
engines are linked up or when the steam is throttled. In 
experiment No, 1, Table IV., the salinity of the feed 
water is perhaps too low, the injection having been 
started only five minutes. before sampling, and the esti- 
mated volume of condensed steam and the moisture in 
the cylinders would be too-high. In:both these engines 
much trouble was experienced with the high-pressure 
indicator, and in experiment No. 1 there is some doubt as 
to whether the number of revolutions should not have 
been 88 instead of 80. 


(Zo be continued. 





THE CONTRACTION OF CAST IRON. 


Effect of Expansion on Shrinkage and Contraction in 
Making Castings.* 
By Mr. Toomas D. Wes1. 


THE fact that iron expands when heated until fusion 
takes place, and that molten iron is less dense than 
solid iron of the same grade, is now universally 
admitted. It was proven by the extensive experi- 
ments of Mr. Thomas Wrightson, reported in the first 
volume of the Journal of the Iron and Steel Institute 
(1890 and 1891), and in a manner is illustrated in ee 
founding by the shrinkage of the molten metal, whic 
must be “fed” in order to obtain solid castings, 

This decrease in volume, requiring ‘‘feeding” while 
metal is still in a molten condition before partial or total 
solidification, I call shrinkage, applying the word con- 
traction to the decrease in volume which takes place after 
solidification while the iron is cooling to an atmospheric 
temperature. The light work founder, not having the 
opportunity to make heavy castings, in which shrinkage 
can be most clearly observed, is apt to confound the two ; 
but they are, in fact, distinct, and are separated ~ the 
act of expansion, which takes place at the time of solidifi- 





* Paper read at the meeting of the American Institute 
of Mining Engineers, Pittsburgh, Pa , February 20, 1896. 
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cation. The fact of iron expanding was first practically 
demonstrated by Mr. John R. Whitney, of Philadelphia, 
whose experiments are recorded in the National Car and 
Locomotive Builder, of May, 1889. 

Experiments recently made by the writer indi- 
cate that there is a constant relation between the ex 
pansion and the preceding shrinkage, and forcibly demon- 
strate the necessity of “feeding” a casting to make its 
interior solid. This is a quality all makers and users of 
castings have experienced difficulty with, The founder, 
being heretofore unable to demonstrate the urgent neces- 
sity of ‘‘feeding,” has failed to impress the moulder with 
its importance in making sound castings. 

Heavy founders or moulders know that hard grades 
shrink much more than soft grades, a fact for which no 
satisfactory explanation has heretofore been given. By 
recent experiments I have discovered that end grades of 
iron expand more at the moment of solidification than 
soft ones. Now this effects shrinkage; contraction is dis- 
cussed later on. 

_ The writer has lately devised an apparatus for record- 
ing expansion and contraction in curves or straight lines. 
The levers of this apparatus are so delicate as to be moved 
bya breath. For every 1 in. travel of the long arm of the 
recording levers, the short arm travels .0974 in., or a little 
over ;in., in describing a straight line of expansion or 
contraction. Many experiments conducted with this 
apparatus have confirmed the writer’s conclusion that 
hard grades of iron expand in solidifying more than soft 
ones. Table I. records di nemaiedie fee such experi- 
ments, ———— by the percentage of silicon and 
sulphur in eachcase. The second test of each cast shows 
the increased expansion caused by the additional amount 
of sulphur absorbed. 

_ Figs. 1 and 2 show the apparatus. To obtain a straight 
line record, the face-plate A is held stationary. To obtain 
curves, it is gradually lowered at any desired speed by 
means of a float Bin the receptacle D, Fig. 1. A con- 
stant head of water is maintained in the reservoir E by a 
supply from a suspended vessel at 4 and an overflow pipe 
H. A specially arranged strong spring clock pee be 
used to uniformly lower this face board to attain the same 
end as is effected by the float B. 

The levers K, L, and M are held gently against the 
face-plate by means of light rubber bands secured midway 
in their lengths at O in order that the very soft pencils 
used at M may record all movements. This face-plate can 
have paper attached to it to record the levers’ movements 
as seen, or the same can be marked on the bare face 
of the recording board. The clock seen at P, with its 
face-plate R, is asimple device which is set independently, 
as in Fig. 3, or supported in Figs. 1 and 2 to record 
curves from the levers. The whole structure is made of 
wood, excepting the bars U and the pin S and the plate 
of the lever W. Since first writing this paper, I have 
improved the levers, nd am now using a strip of 4-in, 











ENGINEERING. 


[Aprit 24, 1896. 





__558 





iron on each side of the recording levers fastened just 
above the fulcrum point, and coming down to the end 
below the same in a manner to grasp the 2 in. pin S, one 
side having a spring 6 in. above the fulcrum point, so that 
a little pressure on the spring side will instantly release 
the pin S, a difficulty which is sometimes experienced 
with the form of a grasp shown at W, Fig. 3, and which 
shows the form of levers first used. The %-in. wrought 
pin S is seen in position at T. These pins are tapered as 
shown, at the end X, so that they can be readily moved 
from the test-bars and used again. They project below 
Y to the distance indicated in the figure, so as not to touch 
the bottom of the mould. 

My method for expansion tests is to cast ‘open sand” 
bars, Lin. and 17 in. or other sizes in sections, and 4 ft. long, 
having two bars side by side in the same mould, so as to 
have the means of making comparative tests under varied 
conditions. The *‘ open sand ” method of casting affords 
an excellent opportunity to observe characteristic pheno- 
mena at the moment of solidification, &c. In test-bars of 
hard iron a pronounced shrinkage along the upper surface 
is often noticed to take place during the time of the ex- 
pansion, and before expansion is over there may often be 
seen through shrink-holes at the hottest part of the bar 
(namely, the point where it was poured) that the interior 
is still liquid, showing that it is nob necessary that the 
whole body of a casting shall solidify before expansion 
takes place. In this phenomenon we also perceive simulta- 
neous action in the casting, of two opposite tendencies, 
liquid shrinkage going on in parts, while expansion is occur- 
ring in others, 

Numerous experiments have failed to show any effect 
produced upon the total expansion by the temperature of 
the metal when poured. Such an effect would not be 
naturally expected, since the expansion begins only with 
solidification, and the temperature of solidification, it is 
reasonable to say, is always the same for the same grade 
of iron, under the condition of these tests, so that, how- 
ever ‘‘hot” iron may have been poured, it will always 
have a certain temperature when it begins to expand. It 
is this independence of expansion, as regards the pouring 
temperature, which constitutes a chief ground of the 
writer’s faith that expansion may be employed further on, 
when more is known of it, to determine rapidly the grade 
of cast iron or other metals. But it is, of course, clear 
that expansion will take place more rapidly in a *‘ dull” 
poured bar than in a ‘“‘ hot” one, and again, that light 
bodies will expand quicker than heavy ones, qualities 
which I have proven by tests. 


Tass I, 
EXPANSION ies alae — 
SIDE. CONTRACTION Sips. 
Mm ¢ 1 2 8 4 65 6 = 7 Inches, 
! — | | | | | --—— I-- 
Test { 
No. Sulphur, 0.031 p.c. ) vieet silt 
1 $$$ ——__—__—— | Firs icon 
Sulphur, 0,306 p.c. , J Cast { 1.17 
2 |——— ie OEE, 
3 rh sancti | Second / Silicon 
Sulphur, 0 275 p.c. J Cast | 0.97 
\4 — 1 
: Sulphur, 0.032 p.c. ) Third /Sillece 
vo 
Sulphur, 0.268 p.c. i Cast | 094 
6 I 2 ] 
Sulphur, 0.025 p c. ) neath (tn 
7 ———_—_————| our Silicon 
Sulphur, 0 368 p.c. | Cast | 1.68 
8 | 
i 2 1 :. 3 4 5 6 7 Inchee. 
EE Ee ee ee ee ie ee x 
Tas_e IT, 
EXVANSION —— saroeien beeiae 
SIDE. CONTRACTION SIDE 
Test 
No. 
v Size of bar lin. x 1j in. x 4 ft. 
” ,| Fifth cast. 
: a con. .536 \ siticon 1.10 
10 lin. x lj io. x 4 ft. Sulpbur .051 
\ 08 
Expan. .08) 499 
Il lj in, x Qin. x 4 ft. 
| ! . 
or Sixth cast 
.073 : , 353 ; m4 
12 lin. x 1} in. x 4 ft. Sulphur 082 
| J 
-087 .450 
13 2in. x 2hin. x 4 ft. | 
— 1 
» ogo | Seventh cast 
am 292 \ Silicon 1.18 


lin. x ljin, x 4 ft. 
1 = 
-C61 


1¢ Sulphur .018 
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It is the general impression among moulders and 
founders that the hotter iron is poured, the more it will 
shrink, that is, the more the casting will require to be ‘‘fed.” 
This is an error, due to the longer time occupied in the 
cooling or shrinkage of the ‘‘hot” poured metal, and the 
subsequently longer period of “feeding.” But the total 
admission of iron required in the “feeding heads” is no 
greater, unless the molten charge has penetrated or 
strained the mould more. ; : 

The relation between the liquid shrinkage and the ex- 
pansion of solidification may now be indicated. The 
writer’s view is that the apparent ehrinkage of liquid 
metal, so familiar to heavy founders, is not due wholly or 


chiefly to a change in the specific gravity of the liquid 
metal, but largely to the effect of the expansion of the 
solidifying parts of the casting. That is to say, an outer 
shell of the solid iron being first formed, its expansion at 
the moment of solidification necessarily enlarges the 
interior space to be occupied by metal, and either addi- 
tional liquid metal must be supplied, or else cavities 
and shrink-holes will be formed in the interior of heavy 
castings, by reason of the progressive accretion of the 
soldifying metal upon the parts already solidified. Such 
cavities would, in this hypothesis, be likely to be most 
abundant in the portions which solidified last. That this, 
in fact, is the case, practical founders are well aware. 
They are liable to occur in the interior of large castings, 
and when castings are even properly proportioned, the 
portion around the ‘‘ gates” which conveyed the metal 
to the mould is often very likely to be porous or to 
exhibit shrink-holes, due to the molten metal solidifying 
‘last at these points, owing to the power which solidifying 
bodies possess of attracting fluid metal to themselves. This 
hypothesis explains also the fact that in heavy castings, 
shrinkage is not often exhibited in the “‘ feeding heads” 
when poured ‘“‘hot” until long after the pouring, and 
that, when it does commence (which is not before some 
expansion has taken place due to parts solidifying), it is 
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often so rapid as to require for a short period constant 
addition of molten metal. 

This discovery of expansion at the moment of solidifi- 
cation, being the direct cause of shrink-holes in castings, 
should discourage the practice of moulders placing 
‘risers ” about the size of a lead pencil on anvil blocks or 
heavy castings, thinking to make them solid. It also 
demonstrates that a casting should be “fed” until ex- 
pansion is ended. It is not while a metal looks fluid ina 
‘‘feeding head” attention is always necessary to secure 
a solid interior. It is when the metal is thickening or 
freezing in the feeding heads that the greatest attention 
should be paid to the “‘ feeding.” 

The general practice at present with most moulders is 
to leave their feeding heads full up at a time when their 
greatest labour and care should be expended in an effort 
to keep them open so as to insure a solid casting. Ib is 
at this time expansion is taking place to enlarge the 
surface area of a casting, thereby causing the hottest or 
most fluid portion of the casting to bs robbed of metal, 
which must be supplied to prevent shrink-holes at all 
such points. 

The writer would like to learn of expansion tests being 
taken with steel castings. Owing to such possessing about 
twice the contraction of iron, likewise great shrinkage, he 
is of a faith that a very — expansion would be found 
in steel at the time of its solidification. 

According to the view here presented, it will be also 
easy to understand that the resistance offered by the 
mould may affect the expansion and shrinkage, as well as 
subsequent contraction. Whether the power of expan- 
sion of iron in solidifying is as great as that of water 
becoming frozen is, as far as I know, undetermined. Ido 
know that by casting between iron yokes or flask ends, 
the longitudinal expansion of the bar may be prevented, 
as seen in the test No. 9, Table II. In such a case, of 
course, the expansion must be in some other direction, 
and it may therefore diminish, instead of increase, the 
interior space necessary to be supplied with molten 
metal. The heat-conducting capacity of the mould, as 
determining the rate of solidification, may also affect 
the apparent results; thus, a casting made in an ‘‘iron 
chill” mould, not greatly affected with a few moments of 
heat absorption to enlarge or strain it, will show less 
shrinkage than if the same iron had been poured into a 





sand mould. Because, in the latter case, the solidifying 
iron would have time and opportunity, by reason of the 
nature cf the mould, to more expand it outward, thus in- 





creasing the interior space to be supplied with molten 
metal, as already explained. 

Another discovery which I have made by reason of 
having such an excellent device for making comparative 
tests, is that in cases where free expansion might by any 
reason be prevented, a greater contraction is eff-cted, as 
can be seen by comparing tests Nos. 9 and 10 in Table II. 
I can only account for this phenomenon as being 
caused by effects similar to those which I have outlined 
in giving reasons for hard iron expanding more than 
soft, which is to be attributed to confined expansion, 
crowding the grains of the iron closer together, and hence, 
causing them in the direction of their compression to the 
greater effect, contraction. The test No, 9 was cast 
between iron ends, so arranged that the power of expan- 
sion was not sufficient to extend the distance between 
them, whereas No. 10 had sand ends to compose the 
mould, which gave full freedom for expansion, the same 
as allowed in all the other tests displayed in the two 
Tables I. and IT., herein illustrated. 

This discovery of hard grades of iron expanding more 
than soft ones, combined with retarding expansion, giving 
rise to a greater contraction than where free expansion is 
permitted, is also important in suggesting for chill roll, 
car-wheel work, &c., specialities in which heavy losses are 





often experienced, the advisability of adopting expanding 
and contracting “‘ chills” wherever such might be practi- 
cally utilised. 

To return to the fact discovered by the writer, that 
hard grades of iron expand when solidifying more than 
soft ‘‘ grades,” it must be said that this is contrary nob 
only to the general impressions, but also to the current 
explanation of the fact of expansion, which ascribes to it 
the segregation or formation of graphitic carbon. If this 
were the controlling cause, we should expect soft iron, 
which exhibits more graphite, to show greater expansion ; 
to an extent this is true, but where graphite is over- 
powered by any of the metalloids which can harden the 
grade of an iron, the silicon finally yields to the effect of 
the combined carbon, causing the grain of the iron to be 
more densely packed in hard than soft grades of iron, and 
hence the greater expansion by reason of there being more 
grains or atoms to be affected. 

A study of these factors permits us to perceive why 
the greater expansion is exhibited in tests Nos. 2 and 8, 
also those of Nos. 4 and 6, in Table I. In tests Nos. 
2 and 8 we find embodied the largest percentage 
of the two greatest contending forces, silicon and sul- 

hur, to enlarge or decrease the size of the grains in iron. 

hese qualities the writer believes to be conclusively 
established by his experiments, and ascribes our past 
failure, in not recognising such long ago, to the circum- 
stance that in everyday practice the expansion does not 
exhibit itself in such a way as to be forced upon the atten- 
tion. The shrinkage of the liquid mass, requiring ‘‘ feed- 
~ M is obvious enough, so is the final contraction of the 
solid mass, for which allowance has to be made in the 
patterns. But the intervening expansion, not being 
marked by the final contraction, has been easily over- 
looked. 

I may here observe that my experiments, as illustrated 
in Table I., refute the idea that the silicon contents of 
an iron can be defined from the final contraction of a cast- 
ing or test-bar, as has been claimed could be done, 
In all the bars, the tests of which are recorded in 
Table I., the silicon percentage was constant in the re- 
spective casts. The variation in contraction, therefore, 
certainly seems to justify the assertion that the amount 
of silicon cannot be thus determined. In fact, the con- 
traction will simply indicate the ‘‘grade ” of the iron, and 
no more. The metalloids producing this grade can only be 
determined by analysis. 





The “ grade” of an iron is that quality which defines 
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degrees in the softness or hardness of metal combined with 
its contraction and strength, and which can be affected 
toa greater or less degree by altering the percentage of 
any metalloids existing in iron. Sulphur and silicon are 
the two elements to effect the greatest change in the 
* prade,” 1 part of sulphur being equal to 8 or 12 parts of 
silicon in effecting a change. 

In the experiments here reported, the ‘‘grade” of an 
iron was changed by the addition of sulphur. The method 
pursued in adding sulphur was to take a ladle holding 
about 100 lb. of molten metal and pour about half its con- 
tents into another ladle, the bottom of which was covered 
with about ? lb. of brimstone. The latter metal was 
agitated with a 4-in. wrought-iron rod until fuming 
ceased, after which all dross was skimmed from the sur- 
face, when each ladle was poured in its respective test 
mould. 

Another important quality demonstrated by this paper 
is the great affinity which iron possesses for sulphur, as 
can be discerned from a study of Table I. ; 

Credit for the analyses found in this paper is due to 
the kindness of Messrs. J. J. Spearman and C. C. Jones, 
expert furnace managers, of Sharpsville, Pa., and E. D. 
Estrada, M.E., of Pittsburgh, Pa. ; 

Tests Nos. 10, 11, 12, 13, and 14, found in Table IL., 
illustrate the expansion and contraction of different sizes 
of bodies poured in pairs with the same iron. They show 
that large bodies expand more to increase their area than 
small ones. These tests also display the fact that light 
bodies contract more than heavy ones, an element not to be 
overlooked in designing or making castings in order to 
prevent internal strains as far as practical. ’ 

The method herein employed to make comparative 
tests in questions relating to expansion is such as may be 
expected to still further advance knowledge upon pheno- 
mena affecting shrinkage and contraction of cast iron, and 
probably be found of value in other metals. 





MANCHESTER AND LIVERPOOL WATER 
WORKS. 

At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, April 14, Sir Benjamin Baker, 
K.C.M.G., the President, in the chair, two communica- 
tions, dealing respectively with the water supply of 
Manchester and Liverpvol, were read. 

In the first paper, on ‘‘ The Thirlmere Works for the 
Water Supply of Manchester,” by Mr. G. H. Hill, 
M. Inst. Ck, the Longdendale system of works, which, 
before the introduction of Thirlmere water, alone sup- 
plied the city, was first briefly described. ‘The drainage 
area of Lake Thirlmere, the new source of supply, was 
7400 acres, but the scheme included the taking of water 
from an additional area of 3600 acres. The geological 
formation was the lower silurian, and the water was re- 
markably clear, even in times of heavy flood. The moun- 
tains surrounding the lake were very precipitous, and the 
floods consequently very large. The rainfall varied between 
100 in. and 137 in. in wet years, and between 60 in. and 80 in. 
in dry years; and the quantity of water available for the 
city, after giving 54 million gallons per day as compen- 
sation to the river, was estimated at about 50 million 
gallons per day. The area of the lake in its natural con- 
dition was 328} acres, and when raised by the dam it 
would be 793 acres. The capacity of the reservoir then 
formed was more than 8000 million gallons, exclusive of 
the water below the surface of the original lake, which 
was not available, 

The water in the lake was impounded by a masonry 
dam, the foundations of which were carried well into the 
rock, the maximum depth being 50 ft. below the bed of 
the river. It was constructed of concrete, in which large 
masses of rock were imbedded, faced with heavy rock- 
faced masonry ; and, to comply with the Act of Parlia- 
ment, a public roadway had been made along the top. 
The discharge tunnel for — off surplus and com- 
pensation water was driven through the small isolated 
hill which rose on the centre line of the dam. Upon it 
was sunk a shaft, in which the valves for controlling the 
water in the pipes laid in the tunnel were placed. The 
waste weir was constructed in the solid rock at one end 
of, and separate from, the dam; and a gauge basin, in 
which the compensation water could be measured, was 
provided. New roads, 74 miles long, had been constructed 
round the lake. 7 

The aqueduct to Manchester was 96 miles long, 14 miles 
of which was in tunnel, 37 miles in cut-and-cover, and 
45 miles in iron piping. It started at a circular straining 
well, lined with concrete and 40 ft. in diameter, into 
which the water was admitted from the lake through a 
tunnel about 100 yards long. Upon this tunnel and ad- 
joining the straining well was sunk a rectangular shaft 
lined with concrete in which the valves controlling the 
supply were placed. A hydraulic crane was provided for 
lifting the strainers in the straining well for washing, 
the valves were also worked by hydraulic power. The 
water after leaving the straining well entered the Dunmail 
Raise tunnel, 5188 yards in length. Some of the other long 
tunnels were the Moor Howe (3040 yards), Nab Scar (1419 
yards), and the Skelgill (1243 yards). Machinery worked 
by compressed air was largely used for driving the tunnels, 
which were lined with concrete sides and arching only 
where the nature of the ground required it, but the con- 
crete invert was continuous throughout. Its internal 
width was 7 ft. i in., and the height 7 ft. 

The cut-and-cover portion of the aqueduct was con- 
structed of concrete, the internal dimensions being the 
Same as in the case of the tunnels. Manholes and venti- 
lators were provided every quarter of a mile, The 
bridges were in all cases of masonry, and provision was 
made for emptying the aqueduct at convenient points. 
Throughout the tunnels and cut-and-cover the inclination 
was 20 in. per mile. 








Wherever the hydraulic gradient was intersected by 
valleys too deep to be crossed by bridges, five parallel 
lines of cast-iron pipes were used, 40 in. in diameter. As 
@ first instalment of 10 million gallons per day was at 
—— only required by the city, only one of these pipes 

ad been laid. They began, in the case of each syphon, 
in a rectangular chamber, into which the concrete aque- 
duct discharged, and in ‘which an automatic arrangement 
was placed at the mouth of each pipe to shut off the 
water from it in case of a burst. The total weight of one 
line of pipes, 45 miles long, was about 52,000 tons. The 
greatest care was taken in the manufacture, coating, test- 
ing, and handling of the pipes, each of which had a 
number cast on it, which was recorded, together with the 
tests applied, the dates, ultimate position on the aque- 
duct, and the name of the workman who made the joint. 
For turning angles, double-socketed bevel castings were 
used, about 12 in. in length and eres between 1 deg. 
and 10 deg. For larger angles a combination of these 
bevels was used, a spigot-pipe 3 ft. long being placed be- 
tween each pair of bevels. All joints were run solid with 
lead, which was prevented from running into the pipe b 
a spring ring. The section of the lead was wedge-shaped, 
to avoid blown joints. The longest syphon, that crossing 
the valley of the Ribble, was 94 miles in length, the 

reatest head of water being 427 ft. at the crossing of the 
iver Lune. At these crossings the pipes were carried 
by three 70-ft. arches, each formed of cast-iron ribs, 

The number of valves on the 45 miles of piping was 
very large, and included stop valves and air valves, 
besides a large number of discharge valves, for emptying 
the pi at convenient places. The sell! -acting valves 
had fulfilled their purpose perfectly in the case of the few 
bursts which had occurred, the water being completely 
shut off. ‘The mechanism was set in motion by the 
increased energy of the water due to its greater velocity 
in the event of aburst. A pair of heavy weights was thus 
released, and closed a disc valve in the main, the opera- 
tion being controlled and regulated by a cataract cylinder. 
An air vessel was provided to obviate shocks, which might 
occur durirg the ———e of the column of water; means 
were also provided for charging the air vessel. All stop 
valves, self-acting valves, and reflux valves were an- 
chored, the latter in one direction only. Valve houses 
had been built over the large stop vaives and self-acting 
valves, of sufficient size to cover the five lines of pipes; 
the roofs were of glass fixed in wrought-iron framing ; 
girders were fixed capable of carrying blocks and tackle 
for raising any part of the valves requiring repair. 

The aqueduct delivered into a service reservoir at 
Prestwich, near Manchester, where a straining well was 
provided with lifting and washing arrangements. 

The works had been let in nine and the ironwork in 18 
contracts. Portland cement concrete had been used 
throughout, the quantity being about 100,000 tons. The 
total cost of the works to the date of the opening was 
about 2,800,000/., including Parliamentary expenses, which 
were exceptionally large. The complete scheme would 
cost about 4,400, 3 

The second paper was entitled ‘‘The Vyrnwy Works 
for the Water Supply of Liverpool,” by Mr. G. F. Deacon, 
M. Inst. C.E. The Vyrnwy reservoir, now known as 
Lake Vyrnwy, occupied the site of a post-glacial lake, 
which had been filled chiefly with alluvial detritus to a 
height of about 45 ft. above the original water-level. 
That level was maintained by a bar of rock at a narrow 

art of the valley such as was found in most glacial lake 
Coches. On removal of the dislocated or otherwise un- 
sound rock in this bar, a sound foundation was met with 
about 15 ft. lower, so that the deepest part of the founda- 
tion was nearly 60 ft. below the ground level ; the height 
of the dam to the sill level being 84 ft. above the river, and 
the water level above the lowest part of the foundation 
144 fb. , : 

Below the sill of the dam and above the outlet to the 
aqueduct, Lake Vyrnwy contained 12,131 million gallons. 
Its area was 1121 acres, only reduced to 1036 acres 10 ft. 
lower. An average cross-section did not differ widely 
from a figure with a horizontal base 2000 ft. wide, having a 
depth of water over it of 70 ft. and end slopes of 2} to 1. 

The author drew special attention to the methods 
adopted for securing water-tightness, and showed by the 
results obtained from this structure and from a concrete 
culvert (the walls of which were only 18 in. thick) subject 
to a vertical pressure of water of 56 ft., that concrete 
might be made perfectly water-tight by avoiding the use 
of so much water as to render it incompressible when first 
placed in situ, and by ramming it until the jelly-like con- 
dition indicative of incompressibility was obtained. 

Thirty-three per cent, of the stones used in the dam 
weighed between 4 tons and 10 tons each. The hearting- 
stones were roughly dressed on their beds, but were 
otherwise left quite rough. The face-stones had rectan- 
gular faces, and no part of any stone was allowed to come 
within 1 in. of any other stone. The stones and rock 
were rendered scrupulously clean with wire brushes and 
jets of water under pressure. The foundation rock was 
drained, except within about 165 ft. of the face, by numer- 
ous funnels carried up to above the backwater level, and 
the total leakage from the central 8000 square yards of 
rock foundation, including that through the dam, if any, 
amounted to about 2 gallons a minute. The specific 
gravity of the rock of which the dam was built was 2.721, 
or 170 lb. per cubic foot: that of the concrete, when dry 
averaged about 2.51, or about 156 lb. per cubic foot, and 
that of the whole dam was 2.595, or about 162 Ib. per 
cubic foot, a figure ascertained by comparing the 
measured volume of the work with the total weight of 
the materials put into it, all of which were carefully 
weighed. Crushed rock was largely used in the prepa- 
ration of the mortar. 

The mode of securing water-tightness of the two cul- 
verts, 15 fo. in diameter, through the dam was explained. 
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The compensation water to the Vyrnwy and the Severn, 
of which it was a tributary, was 10 million gallons a day, 
and 40 million gallons a day in addition, during four suc- 
cessive days in each of the eight months from February 
to October inclusive. The modes of gauging were also 
set forth. 

The aqueduct commenced at a valve-tower standing in 
the deep water of the lake, provided with strainers of 
copper-wire gauze, which were removed, washed, and 
replaced wholly by hydraulic machinery. The outlet 
valves consisted of a series of short cylinders standing 
upon one another so as to form a vertical pipe, and the 
joint between any pair of such cylinders was capable of 
being opened very readily by hydraulic pressure. Thus 
the water was drawn off at any level desired. The aque- 
duct was constructed for the passage of 40 million gallons 
per day or more, with the exception of the iron syphon- 
pipes and some other portions not required until leer, 
and every part of the work now constructed would pass 
the full amount of between 13 million and 15 million 
— a day on as the first instalment of water. 

he gradient of the aqueduct being from 4.5 fb. to 6.87 ft. 
per mile, cast-iron pipes under pressure had been used, 
except in the three tunnels constructed at the hydraulic 
gradient, and in certain special places where steel had 
been employed. Throughout the syphons the hydraulic 
gradient had been varied wherever it was economical to 
vary it, subject to the total loss of head amounting to 
whatever could be afforded in each case. All specially 
expensive parts, euch as valves and pipes under heavy 
— or in tunnels, had been considerably reduced in 

iameter from that of the cheaper portions. 

The filter beds were at Oswestry, where a recording 
gauge gave full information as to the variations in the 
water passing through the aqueduct from time to time, 
The five balancing reservoirs on the aqueduct were gene- 
rally described, and the Norton tank, where the balancing 
reservoir was at a height of 113 ft. above Norton Hill, was 
particularly referred to. The tank contained about 
650,000 gallons, and consisted mainly of a steel basin in 
the form of the segment of a sphere in tension, depending 
from a steel ring in compression, resting, through the 
medium of an expansion ring, upon the masonry. 

The six river crossings, 13 railway crossings, and six 
canal crossings, including the Weaver Navigation and 
the Manchester Ship CanaJ, were generally described. 
The crossing under the River Mersey was the most diffi- 
cult portion met with. The Bs ge had been originally 
intended to pass through the of the river, but Parlia- 
mentary exigencies rendered it necessary to submit to a 
reference clause which resulted in a tunnel having to be 
constructed through ground full of water under a head of 
51 ft. The work was, however successfully performed 
pd hog of a shield, and was now in every respect satis- 
actory. 








Our Raits ABROAD.—It is satisfactory to note that 
there has been a substantial increase in the exports of 
railway iron from the United Kingdom in the first three 
months of this year. The total shipments for the quarter 
ending March 31 were 157,469 tons, this total being made 
up as follows: Rails, 125,793 tons; chairs and sleepers, 
16,896 tons ; and miscellaneous, 14,780 tons. The corre- 
sponding shipments in the corresponding period of 1894 
were 87,082 tons, this total being made up as follows: 
Rails, 74,199 tons; chairs and sleepers, 5950 tons; and 
miscellaneous, 6933 tons, In the first quarter of this 
year 64,700 tons of rails were exported to British India, 
23,201 tons to the Argentine Republic, and 16,797 tons to 
Australasia. The corresponding deliveries in the corre- 
— period of 1895 were: British India, 27,199 tons ; 
the 5 Republic, 924 tons ; and Australasia, 2545 
tons. Japan only took 4593 tons of British rails this year, 
as compared with 72,562 tons in the corresponding period 
of 1895. The exports to the United States were 8396 
tons and 3450 tons respectively. 


MINING IN THE CaucAsUs.—The immense supplies of 
foreign capital which have of lateyears been made available 
in Southern Ruasia, have also brought into prominence the 
mineral possibilities of the Caucasus, which were hitherto 
generally overlooked. Several new ventures are av 
present in more or less advanced stages of installation, 
and more are under contemplation. One syndicate is 
going in for quicksilver mining, and at its instance the 
various deposits are being examined and reported upon 
by an expert. The Crown works at Tachatoch will again 
be put in operation, and mining researches are to be 
instituted in various quarters. Touching upon the ques- 
tion of the desirability of an increase in the duty on zinc 
and lead ore, owners of Caucasian mines urge that they 
have never applied for this, and that they do not re- 
quire it. The ore deposits are so easily accessible that 
no such protection is needed; what they require is an 
improvement in, and an extension of, the means of trans- 
port, which are almost everywhere most inadequate, 
and in many parts almost ni/. This cannot be done by 
private initiative, and it is expected that the Government 
will ere long move in the matter. There are several 
striking examples of excellent ore deposits remaining 
literally unbroken for want of means of transport. At 
the Dsyschra mountain, for instance, there are vast 
deposits of zinc and lead ore right on the surface which 
cannot be utilised, although the distance from the Black 
Sea (the Gudaupy port) is only 33 versts; but in order 
to get to the coast, a mountain ridge of 8000 ft. in height 
has to be passed. What is required is a tunnel of 3 versts 
in length, but, so far, no money has been forthcomin 
for this ay Similar instances might be mentione 
where the absence of railroads or other means of com- 
munication almost completely stop the development of 








mining in various parts of the Caucasus, 
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LAUNCHES AND TRIAL TRIPS. 


Tux 30-hours’ trial of the Renown, battleship, shows 
that her most economical rate of steaming is three-fifths of 
her full natural draught engine power, at which she made 
a speed of over 15 knots, the vessel being ballasted to give 
her the same draught, 26 ft. 9 in., as she will have when 
in commission fully completed for sea service. The mean 
results of the trial were: Steam, 137 lb. ; vacuum—star- 
board, 27.8 in.; port, 26.8 in.; revolutions—starboard, 
85; port, 88.6; indicated horse-power—starboard, 3143; 
port, 3044; total, 6187; air pressure, nil; speed, 15.3 
knots. The coal consumption was 1.88 lb. of coal for 
each indicated horse-power per hour; the coal stowage 
capacity at load draught is 800 tons. 





The s.s. Mataura, built and engined by Barclay, Curle, 
and Co., Limited, Glasgow, for the New Zealand Ship- 
ping Company, Limited, London, went for her trial trip 
on Saturday, the 4thinst. The Mataura is of the follow- 
ing dimensions: 435 ft. over all by 54.3 ft. beam by 32 ft. 
moulded depth; she has been constructed with a long 
bridge amidships, poop, and topgallant forecastle. The 
lower holds and ’tween-decks are completely insulated 
and fitted with all the latest ideas for the preservation 
and rapid handling of frozen meat cargoes, the space 
available for which amounts to about 220,000 cubic feet, 
and is capable of stowing 90,000 frozen sheep. Her dead- 
weight capacity amounts to about 8500 tons all told. The 
machinery, constructed by the builders, consists of triple- 
expansion engines, having cylinders 30 in., 49 in., and 
78 in. in diameter by 54 in. stroke, supplied with steam 
by three single-ended boilers, fitted with Howden’s 
system of forced draught. She has 10 steam winches, 
Bow and M‘Lachlan’s steam steering gear, Wobther- 
spoon’s patent hand steering gear, &c. The extensive re- 
frigerating plant was supplied by the Linde British Re- 
frigeration Company, Limited, and the work of insulat- 
ing the vessel was done by the builders. The vessel is 
fitted throughout with electricity, and has a handsome 
saloon, smoke-room, and commodious state-rooms for first- 
class passengers, An average speed of about 124 knots 
was obtained. 


Messrs. David J. Dunlop and Co., Inch Works, Port 
Glasgow, launched on the 9th inst. the steel twin-screw 
steamer Ibadan, built to the order of the African Steam- 
ship Company, of London, for their branch service on the 
West Coast of Africa. The machinery, &c., consists of 
two sets of triple-expansion engines. The Ibadan is a 
duplicate of a steamer built and engined by Messrs. 
Dunlop, also for light draught service, her dimensions 
being: Length, 204 ft.; beam, 35 ft.; and moulded 
depth, 13 ft. ; the gross tonnage being about 800 tons. 





On the 10th inst. the steel twin-gcrew cable steamer 
Okinawa Maru completed her official trials on the Clyde. 
She is a spar-decked vessel, arranged and fitted for layin 
and repairing ocean telegraph cables, built and engin 
by Messrs. Lobnitz and Co., Limited, Renfrew, to the 
instructions of Mr. A. R. Brown, Glasgow, for the 
Japanese Government, Her dimensions are 290 ft. by 
40 ft. by 24 ft. 6 in. moulded. The trials gave satisfac- 


tory results. 





The Fairfield Company launched on the 13th inst. the 
paddle steamer St. Elvies, for the service of the Liver- 
9001 and North Wales Steamship Company, Limited. 
The vessel is 250 ft. long, 28 ft. 3 in, beam, and 18 ft. 3 in. 
depth moulded to upper deck, and has a gross tonnage of 
about 700 tons. She will be fitted with compound dia- 
gonal surface-condensing engines, with cylinders 37 in. 
and 72 in. in diameter with 5 ft. stroke. The St. Elvies 
is destined to join the St. Tudno, built at Fairfield about 
five years ago, in the pleasure service between Liverpool, 
Llanduno, and Menai Straits. 


The Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, launched on the 14th inst. their eighth 
Castle Liner, the Dunvegan Castle. Her gross tonn 
is about 6000 tons, and her dimensions are: Length, 
465 ft.; breadth, 51 ft.; and depth, 35 ft. She has 10 
water-tight bulkheads. She has a very long topgallant 
forecastle, a promenade bridge and poop, with deck- houses 
and navigating bridge above. Accommodation is provided 
—in addition to that for the ship’s complement, numbering 
some 187 persons—for about 280 first-class, 100 second- 
class, and 80 third-class passengers. The vessel is fitted 
with all modern appliances, including Napier’s windlass 
and warping capstans. The steamer is fitted with triple- 
expansion engines, the high-pressure cylinder having 

»iston and the others having double-ported slide valves. 

3team of 170 lb. pressure is supplied by three double- 
ended and two single - ended boilers, having in all 26 


furnaces. 








On the 14th inst. there was launched from the yard of 
the Sunderland Shipbuilding Company, Limited, a steel 
screw steamer 210 ft. besween perpendiculars by 32 ft. 
breadth by 16 ft. 6 in. depth. The tri-compound engines 
are by the North-Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne. The cylinders are 16 in., 
26 in., and 43 in, in diameter by 30 in. stroke, and work 
at 160 lb. steam pressure. The vessel has been built with 
a view to carrying a large deck cargo and large internal 
capacity, and will carry a deadweight of 1500 tons on 
15 ft. 9in. mean draught, The owners are Messrs. Pile 


and Co., of London. 





On Tuesday, the 14th inst., Messrs. Short Brothers | gi 
launched from their shipyard at Pallion a screw steamer 
named the Wilhelmina, built to the order of Stoomvaart 
Maatschappy Noord Europa. The vessel is of the following 





dimensions: Length, 314 ft.; breadth, 43 ft.; and depth 
moulded, 23 ft. 10 in.; with a deadweight carrying capa- 
city of about 4100 tons. She will be fitted with triple- 
expansion engines by Messrs. Blair and Co., Limited, 
Stockton-on-Tees, having cylinders 22} in., 37 in., and 
61 in. in diameter, with a stroke of 42 in., with powerful 
steel boilers having a working pressure of 180 lb., and 
fitted with Howden’s forced draught. 





Messrs. Mackie and Thompson, Govan, launched on 
the 14th inst. the steel screw steamer Countess, built for 
Messrs. William Adam, Burghead. MHer principal 
dimensions are: Length, 178 ft.; breadth, 27 ft. ; and 
depth, 13 ft. The engines, which are to be supplied b 
Messrs. Muir and Houston, will be triple-expansion, wit 
cylinders of 17in., 27 in., and 43 in. respectively, and a 
37 in. stroke. 





Messrs, Barclay, Curle, and Co., Limited, Clydeholm, 
Glasgow, launched on the 14th inst. the steel screw 
steamer Mount Sephar, built for Messrs. Smith and 
Service, Glasgow, and intended to trade between the 
United Kingdom and the East Indies. Her dimensions 
are 350 ft. by 45 ft. by 284 ft., and she measures about 3650 
tons gross, and will moog d about 6000 tons deadweight. 
The machinery is of 1800 horse-power. 


The Esmeralda, cruiser, built for the Republic of Chile 





by Sir W. G. Armstrong and Co., Newcastle-on-Tyne, | POOP: 


was launched on the 15th inst. The principal dimen- 
sions, &c., of the vessel are as follows: Length between 
perpendiculars, 436 ft.; extreme breadth, 53 ft. 2 in; 
draught (mean), 20 ft. 6 in.; displacement, 7000 tons. 
The vessel is flush decked, built entirely of steel, 
sheathed with wood, and coppered. All her machinery, 
magazines, and steering gear are kept entirely below the 
curved steel protective deck, which varies in thickness 
from 14 in. in wake of the armour belt to 2 in. at the 
ends. She is also provided with an armour belt 7 ft. 
wide, extending over about 350 ft. of her length, and 
having a thickness of 6in. At the ends of the belt there is 
a 6-in. transverse bulkhead. Thecoal bunkers are situated 
a bove the protective deck, and when filled with coal will 
add materially to the water-line protection of the ship. 
Space is provided in the vessel for 1200 tons of coal at 
the load draught. Herarmament is composed entirely of 
Elswick quick-firers, and is as follows: Two 8-in. with heavy 
shields, placed one forward and one aft, and each having 
about 270 deg. of training ; sixteen 6-in., four of which 
are placed on the bridges forward and aft, and 12 on the 
upper deck, four of them firing right ahead and four 
right astern, while eight can train on each broadside. 
The auxiliary armament consists of eight 12-pounders, ten 
6-pounders, and four Maxims, placed in advantageous 
positions, In addition she carries three torpedo-tubes 
one fitted in the stem above water and two submerged 
on the broadsides. It is estimated that she will havea 
speed of 22} knots with natural draught. 


Messrs. J. I. Thornycroft and Co., Chiswick, launched 
on the 15th inst. the torpedo-boat destroyer Fame, sister 
to the Desperate, built by the same firm, and fully de- 
scribed on pages 30 and 415 ante. The Fame was put into 
the water with her machinery and boilers on board, and 
is practically complete and ready for her steam trials. 





Messre. Caird and Co., Greenock, launched on the 
15th inst. the screw steamer India for the Peninsular 
and Oriental Steam Navigation Company, the largest 
steamer ever built at Greenock. The dimensions are : 
Length, 500 ft.; breadth, 54 ft.; depth, 374 ft.; and of 
8000 tons register, The builders will supply triple- 
expansion engines of 11,000 horse- power indicated, 
having four cylinders and four cranks, and capable of 
propelling the vessel at a high rate of speed. The boilers 
are fitted with Howden’s patent — of forced draught, 
the shafting throughout is of Vickers steel, and the 
pope! blades of manganese bronze. The cargo gearing 
18 all hydraulic, corgi noiseless in its working. The 
India, which is built to Lloyd’s 100 Al class, has accom- 
modation for 500 saloon passengers. 

Messrs, Laird Brothers, Birkenhead, launched on the 
16th inst. a torpedo gunboat for the Chilian Government, 
very similar in design and dimensions to the Almirante 
Lynch and Almirante Condell, built by the same firm for 
the Chilian Government in 1890. The new vessel was 
named the Almirante Simpson. The length over all is 
240 ft., with a beam of 27 ft. 6 in., and a depth of 16 ft., 
and measures 858 tons O.M. She is, of course, con- 
structed of steel; she has a forecastle and a half poop 
which provide good accommodation for officers and crew ; 
there is a fore-and-aft bridge at the height of the forecastle 
deck connecting with the p, and to this level the 
casings of hatchways and engine-room skylights are 
carried, the openings on the main deck level being water- 
tight. The hull is subdivided into numerous water-tight 
compartments by transverse bulkheads, and longitudinal 
bulkheads divide the two sets of engines and extend 
along the outer sides of the machinery spaces. The 
side and deck plating abreast the machinery spaces 
is of increased thickness to afford protection, and the 
coal bunkers are also arranged with this object. The arma- 
ment consists of one bow and two broadside torpedo-tubes, 
two 4.7-in. guns, four 3-pounder quick-firing guns, and 
two machineguns and mining plant. The machinery will 
consist of two sets of Messrs. Laird’s high-speed triple- 
expansion engines developing about 5000 indicated horse- 
power collectively, driving twin screws, and designed to 

ve the vessel a ee of 21 knots. The boilers are four 
in number, of the Normand tubulous type, with a work- 
ing pressure of 2001lb. per square inch, The range of 
action at 10 or 11 knots speed is about 4000 knots, 





Sir Raylton Dixon and Co., Middlesbrough, launched 
on April 16 the mail and passenger steamer Albertville, 
built for the African Steamship Company, London, for the 
Compagnie Belge Maritime du Congo, for the line between 
Antwerp and the West Coast of Africa. The dimensions 
of the vessel are: Length, 365 ft.; beam, 44 ft. ; depth 
moulded, 26 ft. ‘There is cabin accommodation for 110 
first-class and 60 second-class passengers. Machinery of 
2000 indicated horse-power will be supplied by Messrs, 
Thomas Richardson and Sons, Limited, of Hartlepool, 
consisting of triple-expansion engines having cylinders 
27 in., 43 in., and 72 in. in diameter by 48 in. stroke, 
with two large boilers working at 180 lb. pressure, and 
fitted with Howden’s forced draught. 





Messrs. John Scott and Co., Kinghorn, launched from 
their yard on the 16th inst. the screw steamer Giang 
Seng, which they have built for a Chinese gentleman in 
Singapore. The dimensions are; Length, 240 ft.; 
breadth, 34 ft. ; and depth to main deck, 17 ft. 5in. The 
builders have also supplied and fitted the triple-expan- 
sion engines of 160 indicated horse-power, with two large 
steel boilers — a working pressure of 170 lb. The 
vessel has been built for the coasting trade round Singa- 
pore. She will carry 1500 tons of cargo, and steam 11 to 
12 knots per hour. She has a Board of Trade passenger 
certificate, and can accommodate 20 first-class passengers 
above awning deck, and 30 second-class passengers in the 
She has also third-class accommodation abaft 
the forecastle. 

The official speed trials of the Desperate, to 0-boat 
destroyer, built by Messrs, Thornycroft and Co., were 
made on the 16th inst. off the Nore in a high sea and 
wind. The trials lasted for three hours, and the speed 
attained was 30 knots. The actual distance run in the 
time was 103 miles, or slightly over 344 miles an hour. 


The torpedo-boat destroyer Hunter, built by the Fair. 
field Shipbuilding Company, had a three hours’ trial of 
her machinery at Portsmouth on the 17th inst. Her 
draught was 5 ft. 1 in. forward and 7 ft. 5in. aft. The 
steam in boilers was 195 lb., with a total indicated horse- 
power of 4245. She gave a mean speed of 27.245 knots 
during six runs on the measured mile. The trial was 
regarded as highly satisfactory. 





Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, launched on the 17th inst. a steel screw steamer 
named Loongmoon, built for the Chinesische Kustenfahrt 
Gesellschaft of Hamburg, and intended for their service in 
the East. The steamer is 310 fo. in length by 383 ft. beam. 
The vessel has been specially constructed for the Chinese 
coasting trade, and has accommodation for a large number 
of native and European passengers. The engines and 
boilers are also being constructed by Messrs. Wigham 
Richardson and Co., the former being of the quadruple- 
expansion type, self-balanced on the well-known Yarrow, 
Schlick, and Tweedy system, and are intended to propel 
the steamer at a high speed. 





The torpedo-boat destroyer Haughty, which was built 
by Messrs. William Doxford and Sons, Limited, of 
Sunderland, and fitted with eight of Yarrow’s water-tube 
boilers, on her official trials made 27.949 knots as the 
mean on the six measured mile runs, the engine revolu- 
tions being 371.74. The speed registered on the three 
hours’ trial was 27.525 knots. The revolutions were 
362.3, with an indicated horse-power Of 4224, steam pres- 
sure in the boilers 188 Ib. 





Stora Kopparserc Minze.—The Stora Kopparbergs 
Mining Company in Sweden during last year manu- 
factured 36,719 tons of iron and _ steel, against 
32,186 tons during 1894, and of Thomas phosphate 6196 
tons, against 5124 tons. The production of gold was 
77 kilogrammes, against 92 kilogrammes the previous year, 
the figures for silver being respectively 190 and 255 kilo- 
grammes. Of other articles manufactured may be men- 
tioned phosphor bronze, sulphate of copper (1195 tons), 
sulphuric acid (808 tons), &c. The production of timber 
amounted to 45,806 standards, and of wood pulp to 3921 
tons. The net profits for 1895 amount to 1,561,000 kr. 
(86,700/.), of which 768,000 kr. go to the shareholders 
(80 kr. per share) and 675,592 kr. are added to the fund 
at disposal. Ib is also a pie to apply about 7000/. to 
the erection of a technical echool, at which the children 
of the workmen in the employ of the company can obtain 
free instruction. 

Danish Suippinc.—The United Steamship Company, 
Limited, of Copenhagen, had at the commencement of 
the present year a fleet of 115 steamers, with an aggregate 
horse-power of 13,096, and the value of this fleet, accord- 
ing to the books of the company, is 34,099,049 kr., or 
1,894,000. The 88 receipts of the company during 
last year amounted to an aggregrate of 13,889,101 kr., or 
about 771,000/., which is 496,176 kr. less than during 
the previous year. The expenses, which amount to 
10,939,526 kr. (about 607,000/.), are, however, also smaller 
than during 1894, viz., 551,619 kr. A sum of 1,126,671 kr. 
had been added to the renewal fund, and 300,474 kr. to 
the insurance fund; 100,000 kr. to the reserve fund, and 
50,000 kr. to the pension fund. The board proposed a 
dividend of 5 per cent. (400,000 kr.), but at the general 
meeting there was a majority for a dividend of 6 per cent. 
This matter is still pending. A new line had been opened 
between New Orleans and Copenhagen, which promised 
well. Both the North Sea-Balticand the Manchester Ship 
Canal have been used without much satisfaction. The latter 
connection will, however, be maintained in the meantime. 
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Compitep sy W. LLOYD WISE. 
BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

— of Specifications may be obtained at the Patent Office 

ale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement ye the acceptance of a complete specification, 

ve notice at the Patent Office of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


8728. J. G. A. Rhodin, Manchester. Plates for 
Secon Voltaic Batteries. (5 Figs.) May 2, 1895.— 
Tae plate A has through it a number of holes filled with plugs B 

one of which, B', is shown in Fig. 1), which may be circular as 
shown, or may be a The plugs with which these holes 
are filled are so made that they resemble and shortly become 
«quivalent to a bundle of lead wires, but, instead of actually 
bundling wires together, the bundles are formed in the following 
manner. Sheets or strips of lead are passed between fluted rollers 
so as to form ridges which may be embossed on both sides of the 
sheet or strip, and of semicircular form, as shown in Fig. 3, or of 
inclined rectangular form, as shown in Fig. 4, each ridge on the 
one side being by preference exactly opposite the ridge on the 
other side, or the ridges may he on one side only, as those of 
triangular form shown in Fig. 5. The sheet or strip thus em- 





bossed is rolled up into a roll approximately cylindrical or poly- 
gonal, and if necessary this roll is cut into parts, each a little 
longer than the thickness of the plate A, thus forming F sas 
which are forced into the holes B, in which they may be firmly 
held by slightly burring over their ends on each side of the plate. 
‘When in position each plug appears as a bundle of parallel wires 
of round, rectangular, triangular, or other section, each wire 
united to the next by a thin fin of metal, which, after the plate 
has been a little used, dieappears, leaving the plug in the condi- 
tion of an actual bundle of separate wires. A plate thus prepared 
is connected to the positive pole of a source of electricity, and 
immersed in a bath of dilute sulphuric acid between two lead 
plates which are connected to the negative pole. By the action 
continued for a day or two the active material becomes firmly 
secured in the holes of the plate. (Accepted March 11, 1898). 


GUNS AND EXPLOSIVES. 


7921. D. Vickers, Sheffield. Breech Plugs for 
Ordnance. [3 Figs.) April 20, 1895.—This invention relates 
to the construction of the breech and the breech plug of a gun in 
such @ manner that the parts of the screw thread that are cut 
away, in order to release the plug on a partial turn, are very 
much less than in plugs as they are usually made, and conee- 
<juently that the plug may be considerably shortened with equal 
extent of thread ae re In some cases instead of making screw 
threads on the plug divided collars are made similar to a thread 
in section. The periphery of the plug A is divided, for the sake 
of symmetry, into two parts CandC with intervals D D cut away 
between the parts C and C, each of thos? two intervals being a 
comparatively small arc of the circumference. The two parte C 
and C are arcs having their periphery not concentric with the 

NG 


Fig. 2. 
\\S . 


axis of the plug A, but of spiral or approximately spiral curvature, 
each part having its one extreme of a less radius than its other 
extreme. The interior of the breech B is shaped to correspond 
with the exterior of the plug A. The plug A on being turned 
through a part of a revolution corresponding to each of the cut 
away D and L is released from the threads or rings of the 
breech B, the spiral outline of the plug A allowing all parts of ite 
thread to clear the threads of the breech B. The plug A is 
mounted as usual on a carrier arm or ring hinged to a pivot at 
the side of the gun. When it is parallel as shown it would have 
to be slid rectilineally to the rear after the partial turn which 
unlocks it before it could be swung out of the breech, but the plug 
may be so tapered that, immediately after the partial turn for un- 
locking, it can be swung out. (Accepted February 26, 1896). 


MINING, METALLURGY, AND METAL 
. WORKING. 


8526. P, Muschamp, Barnsley, and S. Burridge, 
Sheffield. Apparatus for ‘Wasting Coal and > 
like. (6 Figs.) April 80, 1895.—This improved washing appa- 
ratus comprises a semicircular trough a, fitted with a spiral con- 
veyor b, the radius of the lower portion of the trough correspond- 
ing to the radius of the conveyor, so that the trough can be made 
to oscillate or rock concentrically with the axis c of the conveyor. 
The trough and conveyor are worked at an inclination. The coal 
is tipped by means of a hopper d into the oscillating or rocking 
trough near its lower end. A stream of water is kept continually 
flowing down the trough @ from the piped'. The spiral conveyor 
b is made to revolve against the stream agit flows down the trough 











the lowest end of the trough, where it is yee into a recep- 
tacle ate. The heavier particles of shale and y matter which 
have been precipitated to the bottom of the trough are by the 
action of the spiral conveyor conducted to the top end of the 
trough, whence they are discharged at f into a receptacle g. In 
some cases the trough may be s' ded from and made to oacil- 
late or rock on the axis of theconveyor. In other cases the weight 
of the trough may be carried on roller or ball bearings h, as shown 
in Fig. 2, and made to oscillate or rock by means of levers i, 
cams j, racks k, and pinions /, as shown in Fig. 4. The motion to 
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the cam shaft c, which is also the axis of the semicircular trough a, 
and of the a b, is communicated by means of the driving 
apparatus at the highest end of the machine, m being the driving 
pulley driven by a strap and communicating motion to a pinion 
shaft 0, on which is the pinion », driving a spurwheel g, which 
drives the worm 7 on the shaft s, which drives the wormwheel 7! 
on the shaftc. The shaft c is also secured to the trough a by | 
pedestals and brackets at each end of the trough a. The frames 
tt, u at the top and bottom ends of the machine are supported on 
trunnions u'. 2! are the standards supporting the —_——- at 
the top end of the machine. (Accepted March 11, 1896). 


8848. J. Bae Coatbridge, Lanark. Improve- 
ments applicable to Reverberatory Furnaces used 
for Metallurgical Pur [4 Figs.) May 4, 1895.—In 
carrying out this invention a fuel chamber or fireplace A is con- 
structed at one end of a building in which the reverberatory fur- 
nace B is constructed, the communication E between the fuel 
chamber and reverberatory chamber being below a hanging 
bridge C, which is fixed, but may be made movable so that its 
height may be adjusted for different requirements. The coal is 
filled into the fuel chamber A, nearly up to the bottom of the 
hanging bridge C, or higher. All or part of the air for combus- 
tion is introduced under pressure by a pipe F into a box D, c.oss- 
ing the outer end of the fuel chamber A, and placed a little 
lower than the hanging bridge OC, and opposite to it. The box D 
is perforated, and the air under pressure from it proceeds through 
the fuel in a horizontal or hat inclined direction t d 
the communication E with the reverberatory chamber B. Air 
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finding its way to the space above the fuel in the chamber A can 
pass thence to the reverberatory chamber B by a passage or pas- 
sages K. In addition to the air entering below the top of the 
fuel, there may be an air inlet with a regulating damper or valve 
above the fuel if desired. There are a series of air inlets G, ex- 
tending transversely, which may be — with regulating 
dampers or valves (not shown) above the communication E with 
the reverberatory chamber B. The air enters by the passage H, 
and being directed downwards amongst the fuel gases, passes 
through so as to complete the combustion of those gases when 
such action is desirable for the operation which is being conducted 
in the reverberatory chamber B. The air supplied is by preference 
heated by means of the used gases passing off from the rever- 
beratory chamber orin apy other-convenient way. Brick chequer- 
work J is arranged in the communication E between the fuel 
chamber A and the reverberatory furnace B. (Accepted March 
11, 1896). 
71643. C.G.P. De Laval, Stockholm. Manufacture 
of Pipes. (6 Figs.) April 16, 1895.—In carrying out this im- 
roved process of making seamless tubes, a hollow body of metal 
A subjected firat to a rolling action between rolls R, R', havin 
shallow circumferential grooves, so that a flattened hollow bar 
obtained, in which the material is mainly acted upon by the rolls 
at the points A and B. The rolling action on the flat is pre- 
ferably continued until the same receives a thickness which corre- 
sponds to double the thickness of the wall of the finished tube. 
When the body is rolled out into the flattened bar shown in Fig. 1, 
the edges of the bar at the points C and D have a greater thick- 
ness of material, so that unevenneeses would appear in the tube 
if the bar were rolled out directly into a finished tube. For ob- 
viating this defect, the flattened hollow bar is passed through a 
second pair of rolls R*, R%, Fig. 3, having nearly semicircular 








roove3, which gradually 
Ce to a circular shape, in w 


change the shape of the flattened hollow 
hich the ts B A are of less 
thickness, while the edges C and D are thicker and show slight 


interior longitudinal depressions, Before the flattened bar, how- 
ever, assumes the tubular shape shown in Fig. 3, it passes through 
the oval form shown in Fig. 2, that is to eay, the flattened hollow 
bar is gradually opened until it assumes the tubular shape shown 
in Fig. 3. By rolling the bar between a pair of rolls having semi- 
circular grooves, the bar is finally changed into a tube which has 
an exterior cylindrical shape, as shownin Fig. 3. For the purpose 
of removing the thicker parts C and D and the interior longi- 
tudinal depressions in these thicker parts, it is necessary to sub- 
ject the tube to another rolling, by subjecting the same to the 
action of a pair of rolls R4, R®, Fig. 4, having flat grooves with 
deeper depressions near the edges of the grooves. hile the tube 





a, 80 that when the coal enters the troughit is carried by the water 
through the open portions or above the blades of the conveyor to 


| intermediate stage of the shape shown in Fig. 5, until it finally 
| assumes the shape of a flattened hollow bar having rounded-off 
edges, as shown in Fig. 4. By rolling the tube into this hollow 
flattened shape, the thicker portions and interior depressions at 
C and D disa entirely, so that the tube is changed into a 
flattened hollow bar of uniform thickness throughout with 
rounded-off edgesat the points A and B, as shown in Fig. 4. This 
bar is rolled out until the required thickness of the finished tube 
is obtained. The bar is thence transferred 
rolls R®, R7, Fig. 6, having semicircular grooves corresponding to 
the exterior radius of the tube to be manufactured, and is sub- 
map to a careful rolling action by thesame, so that the flattened 

r shown in Fig. 4 U peereeed opens again and forms a tube of 
uniform thickness and exterior and interior cylindrical » as 
shown in Fig. 6. If, however, a smaller thickness and a greater 
diameter in the finished tube is to be produced, then the flattened 
bar shown in Fig. 4 is n rolled out into a flat bar and then 
opened again by rolling it alternately in directions at right angles 
to each other until the required diameter and thickness of the 
tube is obtained. (Accepted February 26, 1896). 


RAILWAYS AND TRAMWAYS. 


2405. H. von Gersdorff, Luben, Germany. Rail- 
way Rail Chair. [3 Figs.) February 3, 1806. The chair 
Consists of two parts, viz., a fixed chair body a attached in a 
suitable manner to the sleeper A, and a movable locking part b. 
The locking part b has a projecting flap b! preferably with a 
curved surface. On this flap b' the rail and it is secured 
against tilting over by means of the part a2 as well as the 
part 64 of the locking part b. The arrangement is such that the 
rail while it is at rest, i.¢., as long as no. train is pagsing over it, 
bears only on the curved 6}, parts a? and b4 at the same time 
lying against the web of the rail. Thus the rail is in a completely 
secure and immovable position. When a train is passing over, the 


to another set of 


rail is heavily pressed down and the part b+ more intensely 
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2405. 


pressed against the web of the rail. The rail is pressed down to 
such an extent that the side parts of the rail base bear on the 
ledges a3. The middle part of the rail base at the same time 
remains resting upon the curved part }!, and in consequence. of 
this elastic support rigid knocks on the rail are obviated. By the 


rail base coming to bear on the ledges a3 the locking pee is 
thus partially relieved of the weight, and thus only its S ae 
en the 


and not its actual wane power is applied. 
is not being used the locking of the connection between the rail 
and the chair takes place without tension, whereas, when the 
part, cnly vibeate slightly, oorrespondiag to the elasticity of the 
part b, only vibrate ly, CO} nding e of the 
part b. (Accepted March 11, 1896). 


SHIPS AND NAUTICAL APPLIANCES. 


8869. J. G. Kincaid, Greenock, Renfrew. Stern 
and Rudder Posts of Steamships. [6 Figs.) May 4, 
1895.— This invention has for its object mainly to lessen 
the cost of renewing or repairing the stern-posts and rudder- 
posts of screw steamers in the event of da’ by grounding 
or otherwise. The rudder-post A is made removable from 
the stern-post B as shown by ts 2 to which the plating 
of the vessel’s stern is secured, e parts A, B are attached 





by screw bolts or like means passed through flanges B1, A', formed 
on the stern-post B and rudder- A at top and m of the 
propeller aperture C. Longitudinal feathers b are preferably 
formed on the flanges B! on the stern-post B to engage with corre- 
sponding grooves a@ in the rudder-post A. By this mode of 
attachment the rudder-post A, which is the weaker part and more 
liable to damage, can be <_< removed from the stern- Band 
renewed or repaired ; and the parts may be conveniently made 
as forgings or castingsin iron or steel, (Accepted March 11, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
9331. E. J. Moore, Purley, Surrey. Traps. 


. Steam 

’ 

{8 Figs.] May 11, 1895.—The improved device forms a sediment 
intercepting trap or chamber through which the steam is led on 
ite way to the ordinary steam trap, A is the body having an inlet 
and an outlet and tapped at top and bottom for the cap B and 
sediment collecting reservoir C. The body A is internally 





shouldered as shown in Fig. 2, or is provided with ledges, 80 as to 
form a seating for the sediment arrester E, which is preferably a 
perforated disc of metal. Disa distance piece or frame, prefer- 
ably made in the form of askeleton cylinder which lies loose on 
the top of the perforated arrester E and between it and the lower 
end of the cap B, and serves to keep the arrester E on its seat while 











of the cross-section shown in Fig. 3 is subjected to the rolling 
action of the pair of rolls shown in Fig. 4, it passes through the 


affording full way for the steam which passes in the direction of 
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the arrows shown in Fig. 2. The cap B is sufficiently large to 
allow of both parts D and E being taken out and replaced by new 
ones if found necessary. a, a are asbestos joint rings. The inlet 
of the sediment intercepting trap is connected to the service or 
coils, and the outlet is cted to the ordinary steam traps. The 
steam in its passage through the device is compelled to 
through the perforated arrester E, which is of tufficiently fine 
mesh to intercept the sedimen or other foreign matter which 
the steam may contain, and which would othe’ pass into the 
ordinary steam traps. The sediment falls into the reservoir C 
underneath, from whence it may be periodically emptied out, or a 
steam cock may attached to the bottom of the reservoir for blow- 
ng off the deposit therefrom. (Accepted March 11, 1896). 


4158. H. McPhail, Wakefield. Steam Generators. 
{7 Figs.] February 26, 1895.—This invention relates to a method 
of and means for producing dry and superheated steam, and com- 
prises further improvements on the invention described in the 
specification of prior Letters Pateut No. 11,044* of 1892. According 
to the said prior invention the pipes in the generator through 
which the steam passes after leaving the superheating apparatus 
are, with the exception of the short length leading to the stop 
valve, —, below the water level, and the transference of heat 
that takes place is chiefly between the steam in the pipes and the 
water in the boiler. A ding to the p t invention the super- 
heated steam before arriving at the stop valve is passed through a 
series of pipes, tubes, chambers, or coils which are located wholly 
or eubstantially wholly within the steam space of the boiler, so 
that the transference of heat is between the steam in the said pipes, 
tubes, chambers, or coils, and that in the steam space of the boiler. 
Referring to Fig. 1, A is the shell of a Lancashire boiler; Bisa 
superheater, consisting of two boxes b, )! connected by a large 
number of small bent tubes b2, b2, so that the steam entering the 
box ) can traverse the tubes b2, b2, and so pass to the other box 01. 
In lieu of two boxes such as ), b! one box may be employed 
divided into two compartments by means of a partition, the small 
tubes )2 in such cases forming the communication from one com- 
partment or box to the other. The euperheater applied to the 
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marine boiler shown in Fig. 2 is similar to that shown in Fig. 1, 
but the pipes b2 in Fig. 2 are bent downward to bring them in the 
path of the furnace gases. The superheater is usually placed in 
the hottest part of the flue, and in the case of a Lancashire or 
Cornish boiler is situated generally at the rear end of the boiler, 
so that the furnace gases issuing from the internal flue tubes C of 
the boiler will impinge directly on the superheater. D is the per- 
forated steam collecting tube, ar d, as usual, near the crown 
of the boiler shell, and preferably, in the case of Lancashire or 
Cornish boilers, near the rear end thereof. D" is a pipe forming 
a communication between the tube D and the first box } of the 
superheater. E is another steam pipe for conducting the — 
heated steam from the box 5! to the ordinary stop valve F. he 
pipe £ enters the boiler again and traverses the steam space 
thereof, but not the water space. In Fig. 1 the steam pipe D! is 
ehown passing out through the rear end plate of the boiler, and 
the pipe E enters the boiler tbrough the crown of the boiler shell. 
In the construction shown in Fig. 2 the pipe E for the superheated 
steam communicates with a box K arranged within the steam 
space of the boiler, and connected with a similar box K' by means 
a number of small tubes K2. The box K! is in communication 
with the stop valve F. J is a pipe leading from the pipe D! to the 
main steam pipe L. H'isastop.valvein the pipe J. (Accepted 
February 26, 1896). 

8059. H. H. Lake, London. (The Ingersoll-Sergeant Drill 
Company, New York, U.S.A.) Valves and Valve Gear for 
Direct-Action Engines. (2 Migs.) April 23, 1895.—A desig- 
nates a portion of the engine cylinder, B the piston having an 
annular recess between its heads, the ends a, a! of the said recess 
constituting tappet surfaces. C is the valve chest to which the 
steam or other motive fluid is — through an opening C'. 
Dis the valve and its seat. E is the three-armed valve-operating 
lever, and c the stationary pin on which the said lever oscillates. 
The lever E works, as is usual, within an opening d in the top or 
one side of the cylinder, its two tappet arms e, e entering the 








bore of the cylinder, and its valve-actuating arm / projecting 
outwards from the opening d in the cylinder ——. a corre- 
sponding opening d' in the valve seat, and projecting beyond the 
valve seat into a recess g provided for itin the valve. The open- 
ings d, di in the cylinder and valve chest are in communication 
bya side passage h with the exhaust opening F. The valve D is 
what is known as the double D kind, but the arrangement of its 

rts and the ports in its seat are immaterial to this invention. 
The valve seat bis of the form of a convex cylindrical aro, the 
centre or axis of which corresponds with the axis of the pin c 
upon which the three-armed lever E oscillates. The face of the 
valve is in the form of a corresponding concave cylindrical arc. 





The operative faces of the arm f of the lever and the correspond- 
ing faces of the recess g are flat, so that the contact between the 
faces of the arm f and the faces of the recess g is distributed over 
a considerable surface. (Accepted February 26, 1896). 


W. Eaves, Sheffield. Steam Generators. 


14,552, 
Pass | 12 Figs.) July 31, 1895.—The object of this invention is to so 


arrange boilers for either natural, induced, or forced draught, 
that, whilst economy, in construction and space occupied, is 
secured, the hot gases from the furnace are very efficiently utilised 
in effecting the preliminary heating of the incoming air, and also 
increasing the heating effect on the boiler itself, and, at the same 
time, the boiler can be kept at practically the same temperature 
throughout, so as to prevent unequal expansion and centraction, 
thus minimising injurious strains. According to this invention 
the boiler is provided with an inner casing B and an outer casing 
A. The outer of these spaces A2 is provided with ar air inlet a 
either open to the air for natural or induced draught or provided 
with air forcivog devices for forced draught. The outer space A2 





also communicates with the mouth of the furnace by means of 
valves for controlling the admission of air to the furnace either 
above or below the furnace bars or both. The inner epace B? is in 
communication through the space D2 (inclosed by the casing D) 
with the furnace or the tubes leading therefrom, and at b with the 
chimney or outlet for the products of bustion from the furnace, 
or with the fan ifan induced draught be used. The air enters the 
outer space A? and therethrough, and through the space 
C2 (inclosed by the casing C) to the furnace through those of the 
valves which are open in the casing surrounding the furnace and 
ashpit front, and the hot gases from the furnace pass through the 
inner space B2 and heat the air so entering —— the outer 
§ and at the same time exert a very efficient heating ¢ffect on 
e boiler itself. (Accepted February 26, 1896). 


7929. C. C. Braithwaite, Harpenden, Herts, and 
J. H. Hosgood, , Glamorgan. Stuffing-Box 
Packing. (3 Figs.) April 20, 1895.—Around the rod 1 to be 
packed are Pa rings 2 of soft metal, such as Babbitt’s metal or 
white metal, each ring being within a hard metal ring 3 that is 
made of a channel section, so as to surround and nearly inclose 
the soft metal ring within it on all sides except that next the rod 
1, these surrounding channelled rings being made in two or 
more parts (two semicircular parts are shown), to facilitate 

lacing them in position around the soft metal rings. Surround- 
ng the channelled rings 8, which may be of brass, isa tube 4, 
which is made with an internal flange 4a at one end, and fits 
within the stuffing-box 5, so as to inclose the channelled rings. 








The soft metal rings, and also the tube 4, are preferably made in 
segments or parts, as shown, to facilitate their being placed in 
—, the adjacent ends of the said — being made to over- 
ap, as shown in Fig. 3. The soft metal rings are kept in close 
contact with the rod 1 by fiat metal adjusting springs 6 located 
between the outer peripheries of the soft metal rings, and the 
inner peripheries of the channelled rings 3, and are held in place 
by projections 6a on them entering holes 3a in the rings 3. The 
rings 2 and 3 with interposed springs 6 can be packed around the 
outwardly extending portion of the rod 1 and within the tube or 
cage 4, and then the whole be pushed as one body into the 
stuffing-box and secured in the ordinary manner. (Accepted 
February 26, 1896). 


TEXTILE MACHINERY. 


9352. E. Harwood, Accrington, Lancs. (H. Harwood, 
Dethi, Punjab, India.) Automatic Tension Regulator for 
Power Looms. [1 /ig.] May 11, 1895.—A polished pipe or hollow 
roller a of wrought iron or other suitable material is employed to 
— against the under surface of the yarn b on the beam b*. It 
8 supported by two grooved bowls ¢ which are carried at the outer 
ends of the horizontal arms of two bellcrank levers d, both 
mounted on the same central pivot ¢ which is carried by the back 
rail fof the loom frame. To the lower ends of the other arms of 























the bellcorank levers d two chains g are connected (one to each) 
which cross each other and pass over two pulleys h fixed one to each 
loom side, a weight i being attached to the end of each chain so 
that these weights’i have a tendency to draw the lower arms of 
the two bellcrank levers d together, as indicated by the arrows, 
and thus prees the polished pipe or roller a above named con- 
stantly upwards the lower surface of the yarn} on the 
beam b*. The ordinary weighting levers k at the back of the 
loom are raised into a horizontal ition and are coupled by rods 
or links 7 to two smaller wrought-iron levers m beneath them, 


which are pivoted to two brackets n bolted to the back rail f of 
the loom frame. On these lower levers m are two sliding weights 
o which are connected by rods p to the ends of the lower arms of 
the bellcrank levere. As the yarn on the beam decreases in dia- 
meter, the lower arms of the bellorank levers d are drawn 
together by the weighted chains g and move the sliding weights o 
along the lower levers m nearer to the fulcrum, and thus diminish 
the weight put upon the beam by the weighting levers k by the 
pressure of the polished tube or hollow roller a against the sur- 
face of the yarn b on the beam b* €0 as to regulate and keep the 
tension of the yarn always constant. (Accepted March 11, 1896). 


MISCELLANEOUS. 


8766. J. Laidlaw, Glasgow. Centrifagal Machines. 
{1 Fig.] May 8, 1895.—This invention relates to that class of 
centrifugal machines or hydro-extractors which are driven from 
above, and wherein the dried material is diecharged through an 
annular opening in the bottom of the basket. The object of this 
invention is to dispense with the valve or cover which is ordinarily 
employed in such machines, and which requires to be raised in 
order tod rge the sugar or other solid materia]. In Specifi- 
cation N@& 4498 of 1894 there is described one method of dispens- 
ing with the valve or cover by providing a cone or disc fixed upon 
the spindle upon which the sugar falls, and is thrown by centri- 
fugal force to the sides of the basket. According to this present 
invention the cone or disc attached to the spindle is dispensed with, 
and an inclined or vertical pipe or open shoot is provided for feeding 











| the sugar into the machine. This pipe or shoot is constructed so as. 
| to discharge the cugar or other material in a direction towards the 
shell of the basket. A is the revolvirg basket, B is a pipe for 
| feeding the sugar into the machine, Bl is another pipe slightly 
| larger than the pipe B, supported on a sleeve or bush C attached 
to any convenient fixed part of the machine. The pipe Bl can be 
slid up on the outside of the pipe B in order to discharge the 
sugar on to the side of the basket in a wall of uniform thickness. 
The sugar or other material is brought down the pipe B from a 
sufficient height, so that on being discharged from the opening it 
will have acquired sufficient velocity to carry it cut against the 
side of the basket. The basket is charged while revolving, and as 
soon as the sugar or other material reaches the side it is carried 
round with the basket. (Accepted March 11, 1896). 


$47. C, E. Mumford, Lavenham, Suffolk. Appa- 
ratus for Turning Malt, &c., on a Kiln Floor, [5 £19: | 
January 14, 1896.—A pair of carriages A are arranged to run on 
rails B at each side of the kiln, these carriages forming bearings 
for the two ends of a revolving shaft C, which extends across the 
kiln. On this shaft there are fixed at intervals radial arms D, to 
the ends of which are pivoted blades E that can swing upon their 
pivots to a certain extent either way as determined by stops E' 
upon them meeting the arms D to which they are pivoted. These 
blades are of such length, and the intervals between the sets of 
arms D are such that, as the shaft C revolves, the floor of the 
kiln is swept by the blades throughout its whole width, and the 
blades are so formed that as they swing round they lift the 
material, and then, turning partly over, drop it, thus turning it 
over on the floor. The arms D are fixed to the shaft C in an 
adjustable manner, and the blades E are preferably edged with 
leather or other yielding material, which by the proper adjust- 





























ment of the arms D, is made to scrape the kiln floor. The shaft C 
is caused to revolve by a bevel wheel F on it gearing with a pair 
of bevel pinions on a longitudinal shaft G extending along one 
side of the kiln, and supported on bearings H, which are moved 
out of the way as the carriage ses them. The rails B have 
their undersides toothed as racks engaged by pinions P, which 
are geared to the tubular shaft C, so that as this shaft revolves 
both carriages A are caused to travel equally along the kiln 
lengthwise. The carriage which carries the gear for driving the 
tubular shaft C has reversing gear consisting of a sleeve Q sliding 
on a feather of the shaft’G, so that its clutch end can engage with 
the one or other of the bevel pinions which are loose on the shaft 

. When a lever L mounted on the A meets a stopS at 
the end of its travel in the one direction, lever is moved 80 as 
to move the clutch sleeve Q, effecting reversal of the direction of 
rotation of the tubular shaft C, and thereupon the carriages 
travel in the opposite direction till reversal is effected by the 
lever meeting another stopS'. (Accepted March 11, 1896.) 


UNITED STATES PATENTS AND PATENT PRAOTICE. 


Descriptions with illustrations of inventions patented in the 
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OOAST AND LIGHTHOUSE ILLUMI- 
NATION IN FRANCE. 


By C. S. Du Ricue Preier, M.A., Ph.D., 
Assoc, M. Inst. C.E., M.I.E.E. 


INTRODUCTORY. 

THE careful and unremitting attention which the 
French Lighthouse Department bestows on the 
effective lighting of the coasts of France and 
Corsica, as well as of her African dependencies in the 
Mediterranean, is strikingly attested by the fact 
that the aggregate number of coast and harbour 
lights of all descriptions has, within the last ten 
years, viz., since the year 1884, risen from 472 to 
690, equal to an increase of no less than 46 per 


relate to the rapid increase of coast illumination 
since the year 1884, have been worked out by the 
writer from the detailed list of all the French coast 
and harbour lights up to January 1, 1895. In 
this list, which has recently been issued by the 
Lighthouse Department for the guidance and 
instruction of lighthouse keepers and mariners, 
are specified the character, the geographical posi- 
tion, the luminous power in becs Carcel (of 10 
standard candles), the luminous range under vary- 
ing atmospheric conditions, the height of the 
focus above sea level, the focal length or radius 
of apparatus, and the date of installation of 
each of the 690 lights, so that the additions 
made within any given period, either in the 





Fig.5. 











cent. Of the 218 new lights thus added, 174 were 
installed on the coasts of France and Corsica, 10 in 
Algiers, and 34 in Tunis, the lighting of the Algerian 
coast having been entirely remodelled, while that 
of the Tunisian coast may be said to have come 
into existence only since Tunis was declared a 
French Protectorate. 

Still more remarkable and significant than the 
mere numerical increase of lights is the increase in 
luminous power. Whereas in the year 1884, the 
total number of lights represented, in round 
figures, only 4,000,000 candle-power, of which 
2,700,000 were electric, the total power had at the 
end of 1894 risen to 71,500,000 candles, the in- 
crease due to electric coast light installations alone 
being equal to 66,500,000 candle-power, while the 
increase in oil and gas lights represents about 
600,000 candles. The three further electric light- 
houses which are now in course of construction 
on the coast of France will have an aggregate 
luminous power of 77,500,000 candles, and will 
thus raise the total power of all the lights under the 





charge of the French Lighthouse Department to 
149,000,000 candles. These figures, as far as they 





number of lights or in luminous power, can be 
conveniently deduced.* 

The remarkable and systematic development, 
more especially of electric lighthouse illumination 
on the coasts of France, during the last decade, has 
been already pointed out by the writer in his paper 
on the ‘‘New Electric Lighthouse of Cape de la 
Have, near Havre” (see ENGINEERING, 1893, vol. 
lvi., page 7 et seq.), in which the new system of 
feua-éclairs, or lightning flash lights—flashes up to 
22,500,000 candle-power, one-tenth of a second in 
duration—was put in practice for the first time, 
and with complete success. Since then the system 
has been applied not only to other electric light- 
houses, but also to a large number of mineral oil 
lights, whose focal distance of apparatus ranges 


* Practically the same system has now also been adopted 
in the Admiralty list of lights in the British Islands for 
1895, the luminous power of oy ongen in light units of 
1000 candles being given for the first time, with the ex- 
ception of the electric lights whose power has not yet 
been photometrically determined. The measurements of 
the oiland gas light apparatus were carried out at the 
South Foreland under the direction of the three Light- 
house Roards. 











from 250 to 920 millimetres, and which afford an 
instructive comparison with other large-sized, such 
as multiform, lights, and notably with hyper- 
radiant apparatus having a focal distance of 1330 
millimetres, such as has recently been installed at 
the lighthouse of Cape d’Antifer, between Dieppe 
and Havre. These new lights, as also the electric 
lighthouses opened for service since that of Cape de 
la Héve, will be dealt with in a subsequent paper, 
while the object of the present paper is to briefly 
examine the lighting of the French coasts as a 
whole, for the purpose of conveying an adequate 
idea of the various classes and characteristics of 
lights, as well as of their luminous power, and of 
the principles which govern their visibility under 


ig. de. 


varying atmospheric conditions, as distinguished 
from their geographical ranges, A comparison will 
also be instituted between the illumination of the 
British and French coasts as a whole. 


CLASSIFICATION AND CHARACTERISTICS, 

There are three systems of classifying coast lights, 
one according to the size of the optical apparatus, de- 
termined by the focal length ; another according to 
the luminous power emitted by the apparatus ; and 
a third according to the characteristics of lights. 
The first of these systems is that used until recently 
in the Admiralty list of lighthouses, as well as 
by the French and Italian Lighthouse Departments, 
the lights being divided into five or seven orders of 
lenticular apparatus, according to millimetres of 
focal length, as follows : 
Fccal Length of Apparatus 
= mm, in. 
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This system has the advantage of simplicity ; but, 
on the other hand, it is not only of very little use, 
but positively misleading to the mariner, because 
the focal length of any given optical apparatus is 
by no means a criterion of the luminous power 
emitted, since the latter varies widely for the same 
order according as the light is fixed or revolving, 
and again, in the latter case, according to the 
number of panels; and, lastly, according to the 
intrinsic luminous power of the illuminant inserted 
in the apparatus. For instance, a fixed oil light or 
apparatus of the first order may have a luminous 
power of only 4000 to 8000 candles, whilst an oil 
flashing light of the same order on the lightning 
flash light system will emit flashes of 200,000 or 
more candle-power. Moreover, this classification 
is not suitable either for gas lights with superposed 
so-called multiform apparatus, or for hyper-radiant 
apparatus having a focal length of 1330 millimetres 
or 52.3 in., or for electric light apparatus whose 
focal distance varies on the British coasts from 500 
to 700 millimetres,* whilst on the French coast the 
— focal length adopted is 300 millimetres, or 

.8 in. 

The classification according to the size of optical 
apparatus therefore no longer corresponds to the 
requirements of the present day, and the most 
rational system of classification is undoubtedly that 
of dividing the various lights according to their 
characteristics, which, in conjunction with the 
luminous power and the luminous range, has also 
the great practical advantage of being at once useful 
and intelligible to the mariner. Accordingly, coast 
lights may be broadly divided in the following 
categories : 

1. Fixed lights. 

2, Occulting (intermittent) and alternating 
lights. 

3. Flashing lights. 

4, Combination lights. 

5. Lightships, buoys (and fog signals). 

Applying this classification to the French light- 
houses and floating lights enumerated in the official 
list already mentioned, the characteristic features 
of each category and subdivisions thereof may be 
briefly stated as follows, the illustrations being 
diagrammatic representations of the leading charac- 
teristics, viz., the figures show the distribution of 
light around the apparatus, while in the diagrams 
above the figures, the abscissz show the intervals 
of time, and the ordinates the luminous powers of 
the various lights. 

1. Fixed Lights (Figs. 1, 2, and 3).—Fixed lights, 
that is, lights which emit a continuous and uniform 
white or coloured light, either distribute their light 
all round the horizon, or their light is directed to 
only one section of the circle of the horizon. In the 
former case, their luminous power, and the appear- 
ance they present to the observer, remain the same 
in all directions, and they are termed ‘ horizon” 
lights, whilst in the latter case, the intensity of the 
light emitted is greatest in the direction of the 
axis or bissectrix of the sector illuminated, and 
diminishes on both sides of that axis as the 
observer moves away from that central direction ; 
hence such lights (chiefly guiding or leading lights) 
are termed sector or ‘‘direction” lights. Both 
classes of lights are either white or coloured, or sec- 
tional combinations of both, the variations of inten- 
sity being graatest in combination lights, according 
to the different colours and tints employed. The 
absorption of light is, as is known, greatest in blue, 
less in green and red, and a minimum in white 
sheets of glass, the power or visibility of white, red, 
green, and blue lights being, broadly speaking, in 
the ratio of 1:$:4:4. In the illustrations, 
Fig. 1 shows a fixed white horizon light, Fig. 2 a 
coloured (white, red, and green), and Fig. 3 a white 
sector or direction light, the luminous intensity of 
the latter being, as is seen, considerably, viz., 
about four times, greater than that of the two 
horizon lights. 

2. Occulting (Intermittent) and Alternating Lights 
(Figs. 4, 5, 6, and 7).—T ese lights may be either 
fixed or a combination of fixed and revolving. If 
fixed, the periodical occultations of the fixed light 
are now, in many cases on the British coasts, 
obtained by a tube or funnel, which is regulated 
by clockwork, and drops at intervals over the 
chimney inclosing the flame of the illuminant, 
thus producing a complete occultation or eclipse 

* The fixed electric - of Dungeness, whose appa- 
ratus had a focal length of only 150 millimetres, has 


recently been replaced by a fixed first order oil light of 8000 
candle-power. 





of the white light, or an alternation of coloured 
light. The other system, more generally in use on 
the French coasts, is that of obtaining the occulta- 
tions or alternations by an outside drum with dark 
or coloured sectors rotating round the fixed appa- 
ratus and actuated, as in the other case, by 
clockwork. The first-named system has over the 
other the great advantage not only of preventing 
the lantern being flooded with light during the 
occultations, but also of much lighter clockwork 
being required, and of insuring, moreover, greater 
regularity of the intervals than a heavy revolving 
drum actuated by correspondingly heavy clock- 
work.* On the other hand, the occultations are 
necessarily of somewhat longer duration than those 
obtained with the revolving system, and hence the 
French Lighthouse Department gives preference to 
the latter. Like ordinary fixed lights, both the occult- 
ing and alternating lights may be either horizon or 
sector lights. As a rule, the duration of the occulta- 
tions or of the coloured alternations is in French 
lights as short as possible, viz., about 1 second, whilst 
the interval of white light between two occultations 
or two coloured alternations is about 5 seconds. The 
occultations or the colourations succeed each other 
either at regular or at irregular intervals. In the 
latter case, they are so grouped that in each group 
they are separated by regular intervals whose dura- 
tion is about one-third of the intervals between 
two consecutive groups. 

In the illustrations on page 563, Figs. 4 and 6 
represent lights having occultations and coloured 
alternations at uniform intervals, while in Figs. 5 
and 7 the occultations and colourations are grouped, 
viz., occur at unequal intervals. 

3. Flashing Lights (Figs. 8 to 13).—As has already 
been shown, the luminous power of a fixed occult- 
ing or alternating light distributed all round the 
horizon is much smaller than that of a sector light. 
The smaller the amplitude or angle of the sector, 
the more concentrated is, therefore, the light 
emitted along the axis or direction, and the mini- 
mum angle is equal to the divergence of the pencil 
of rays emanating from the apparatus. It follows 
that by revolving asector light, the intensity of the 
pencil of rays or flashes directed to different parts 
of the horizon will be the greater, the shorter the 
duration of the flashes in respect of the intervals of 
darkness or eclipses intervening between the flashes. 
Hence flashing lights, obtained by rotary apparatus, 
are simply the logical outcome of fixed sector 
lights. 

The essential difference between occulting or 
alternating lights and flashing lights, consists in 
the former having long periods of light between 
short occultations or colourations, whereas the 
latter are characterised by short periods of light 
separated by long intervals of darkness or eclipses. 
These eclipses are either total or partial, there 
being, in the latter case, between the end of one 
flash and the beginning of the next an incomplete 
or partial eclipse, or, in some apparatus, even a 
fixed light which illuminates more especially the 
nearer sea, viz., the immediate vicinity of the light- 
house. 

Flashing light apparatus produces either single 
flashes at equal intervals, or groups of two to four 
flashes, so arranged that the interval between the 
flashes in one group is equal to about one-third of 
the duration of the eclipses between two consecu- 
tive groups. In the oldest form of flashing appa- 
ratus, in which one complete revolution takes as 
much as 10 to 12 minutes, the duration of the equal 
intervals between single flashes ranges from 4 
seconds to 4 minutes, the ratio of duration of 
flash to eclipse being, as a rule, 1 in 4, e.g., when 
the single flashes last 8 seconds or more, the 
intervening eclipses last 32 seconds or more. In 
more recent, viz., more rapidly rotating apparatus, 
the duration of the flashes is about 1 to 4 
seconds, and that of the eclipses 5 to 20 seconds, 
equal to a ratio of 1 in 5, while in French electric 
lighthouses installed between 1883 and 1890, the 
duration of the flashes is reduced to two-fifths of a 
second with eclipses of seven seconds between two 
consecutive groups. But even these are, in the 
strict sense of the term, flashes of long duration as 
compared with the feux-éclairs, or lightning flash 





* The tube or “funnel” system has been introduced 
by the Trinity House in many of the older fixed appa- 
ratus, ¢.g., at Hunstanton and other stations, the more 
distinctive occulting character being obtained at an ex- 
penditure of only about 300/. per light. The system thus 
affords an economical means of converting old fixed lights 
of first and second order into occulting (intermittent) lighte. 





lights, in which, as already mentioned, single flashes 
of one-tenth of a second (sufficient to produce a 
complete impression on the retina) succeed each 
other at short intervals of five seconds, whilst, 
when the flashes are grouped, the interval between 
the flashes of one group is 2.4 seconds, and the 
interval or eclipse between two consecutive groups 
ranges from 7 to 10, 15, and 20 seconds, according as 
each group comprises two, three, or four flashes. 
In the illustrations, Fig. 8 represents the charac- 
teristic of a long duration (12 seconds) flashing 
light with long partial eclipses (3 min. 48 sec.) 
and a fixed light; Fig. 9 along duration (8 seconds) 
flashing light with partial eclipses (52 seconds) ; 
Fig. 10 a long duration (1.5 second) flashing 
light with total eclipses (2.5 seconds); Fig. 11 
a group flashing light in groups of two flashes, 
the duration of each flash being two - fifths of a 
second, that of an interval between two flashes of 
one group 2 seconds, and that of an interval be- 
tween two groups 6 seconds (e.g., Ushant) ; Fig. 12 
a group flashing light of four flashes in each group, 
the duration of each flash being three-fourths of a 
second, and the intervals as before (e.g., Calais) ; 
Fig. 13 a feu-éclair or lightning flash light 
giving single flashes of one-tenth of a second at 


Fig. is. Fig.76. 
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intervals of 5 seconds ; and Fig. 14 a light of the 
same type, but with groups of two flashes of one- 
tenth of a second each, the interval between two 
flashes of one group being 2.7 seconds, and that 
between two consecutive groups 7.1 seconds. 

If, in addition to the number of beams into which 
the total light is split up, the rotary speed of the 
apparatus is known, the rhythm of the characteristic 
can be determined; in other terms, the same 
characteristic can be obtained with apparatus 
emitting a different number of beams, and rotating 
at speeds inversely proportional to the number of 
such beams. The effect to the observer is in that 
case practically the same ; but the luminous power, 
as well as the duration of the flashes, vary inversely 
as the number of beams. The various factors may 
be conveniently determined from the following 
simple formule, worked out by the writer : 

If D = the effective horizontal divergence in degrees ; 

= the duration of each flash in seconds ; 
E = the duration of each eclipse in seconds ; 
P = the number of panels; and 
R = the time of one complete revolution of the appa- 
ratus in seconds; then: 


_ F x 360 deg. , 
_— axe 
r-8xD, 

360 deg.’ 

_ F x 360 deg. 

+ 


4. Combination Lights.—As the term implies, 
these lights are formed by combinations of the 
characteristics described under the preceding heads, 
such as lights which are fixed during one half and 
flashing during the other half of acomplete revolution 
of the apparatus ; or, again, flashing lights giving 
groups of white flashes separated by a single red 
flash, of which the electric lights of Cape Gris Nez 
and of the island of Planier, near Marseilles, are 
well-known and typical examples. Such combina- 
tion or mixed lights, albeit the necessity of a dis- 
tinction from neighbouring lights renders their 
adoption in some cases necessary, are, however, 
less satisfactory than white lights pure and simple, 
seeing that at a certain distance the red and green 
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flashes become indistinct, and the characteristic of 
the light is thereby impaired. 

In the illustrations, Fig. 15 represents a combi- 
nation light which is alternately fixed and flashing, 
the duration of each flash being 1.3 second, and 
that of the total eclipses between the flashes 2.8 
seconds, while the duration of the fixed light is 
30 seconds, followed by a period of flashes of equal 
duration. Fig. 16 represents the characteristic of 
the Gris Nezand Planier electric lights, the dura- 
tion of each white flash being 0.75 second, that of 
a red flash 0.5 second, that of the total eclipses be- 
tween every two white flashes 1.75 seconds, and that 
between a white and red flash 4.4 seconds. 


(To be continued.) 





THE PANHARD-LEVASSOR ROAD 
MOTOR. 

WHEN, nearly two years ago, the now famous 
competition between various systems of mechani- 
cally propelled road carriages, took place in France, 
amongst the comparatively numerous vehicles that 
were entered for the race, there were, besides those 
of Peugeot and Le Blant, which we have already 
described, four constructed at the works of MM. 
Panhard and Levassor. Of these, three were built 
to carry four passengers, the fourth one having 
only two places; all of these carriages were pro- 
pelled by gasoline motors. As we have seen on 
a prévious occasion, all these vehicles made an 
excellent record, and since then other carriages by 
the same makers, but considerably modified and 
improved in their details, took a distinguished part 
in the competition of last summer. 

We propose in this series of articles on the road 
motors of French makers, to consider next those 
constructed on the Panhard-Levassor system. The 
first prize in the Paris-Rouen competition was 
divided between MM. Panhard-Levassor and M. 
Peugeot. The vehicles which had gained this dis- 
tinction for the firat-named makers, included one of 
four and one of two places; the latter being illus- 
trated by Fig. 1 on page 566. Both carriages ran 
the distance between Paris and Rouen in less than 
11 hours. In all cases the competing carriages were 
driven by a gasoline Daimler motor, and it is this 
type of engine that MM. Panhard and Levassor 
continue to employ, although in a form modified 
since the time of the first trials in 1894. It may 
be convenient to describe them as they existed at 
that time, and then to point out the changes that 
have since been made. The several views, Figs. 3, 
4, and 5, respectively a longitudinal section, a trans- 
verse section through the engine space, and a plan, 
illustrate the arrangement very clearly. The type 
of 1894 comprised a strong iron and wooden 
frame, mounted on four wheels, with springs inter- 
posed; the mechanism is carried on this frame 
in the manner shown in the various engravings. 
The accommodation for passengers is ample and 
convenient ; the carriage body is fastened to the 
frame by means of four bolts, but it can be readily 
removed to give access to the mechanism, for clean- 
ing or repair. The wheels are of wood, with tyres 
either of flat iron, or of iron protected by rubber. 
It may be remarked here that in the type we are 
just now referring to, and which is nearly two years 
old, the wheels are of the form shown in the lighter 
two-seated carriage, and not like those in the 
four-place one. This form of construction, in which 
a toothed wheel is attached by bolts to each spoke, 
will be explained later. The same arrangement is 
shown in Figs. 3, 4, and 5, and represents a system 
of control which had not been worked out in 1894. 

As will be seen, the motor is placed in front of 
the carriage, contrary to the arrangement adopted 
in the Peugeot system. This position does not 
appear to present the same advantage as that used 
by MM. Peugeot, who prefer to put all the avail- 
able weight near the driving axle, and it would 
seem likely that the smell of the benzoline would 
be less perceptible when the motor is placed at the 
rear. MM. Panhard-Levassor, however, consider 
that there is a balance of advantage in the arrange- 
ment they have chosen, and they use it in all their 
vehicles. As we already said, the motor is on the 
Daimler system. It has two cylinders, the axes of 
which are on the same plane, but converge so as to 
inclose an angle of about 15 deg., in Fig. 5. It is 
inclosed within a box, the sides of which are pro- 
vided with movable shutters, so that access is easy 
on different sides. In this motor the downstroke 
of one piston corresponds with the upstroke of the 
other ; the driving shaft has only one crank, the 


disc sides of which serve as flywheels. The crank 
is inclosed in a tight box, and is kept oiled by the 
overflow of the cylinder lubrication. The firing of 
the explosive mixture is effected by means of 
platinum tubes, kept incandescent by burners 
placed below; these burners are supplied with 
spirit from a special reservoir filled automatically 
when the main reservoir is charged. The engine is 
driven at a constant speed of 700 revolutions per 
minute ; this rate can, however, be reduced by a 
regulator that operates by checking the flow of the 
exhaust. There is also within reach of the driver 
a lever that shifts the slide valve, and by modifying 
the exhaust passage, reduces the speed. The ex- 
plosive mixture supplied to the cylinders is prepared 
(in the 1894 model) in a carburator in which a float 
cuts off from the main body of the gasoline, an 
always constant quantity. The air drawn in by 
the motor has to pass through this mass of spirit ; 
it then flows through a wire gauze screen which 
arrests any liquid particles that might otherwise 
be drawn over, and then through a threeway tap, 
on its way to the cylinder. By means of this tap 
the amount of air added to the carburated mixture, 
can be regulated. The cylinders are kept cool by 
a water circulation ; the supply is kept in a tank 
holding seven or eight gallons ; it is made to cir- 
culate by means of a centrifugal pump, and is 
cooled by a condenser placed beneath the carriage 
body ; the supply carried is sufficient to last with- 
out renewal for 40 or 50 miles. The pump is 
driven by a friction disc on the driving shaft. 
From the foregoing brief description it will be seen 
that the general features of the motor used by 
MM. Panhard and Levassor are very similar to 
those in the Peugeot system which we have already 
described. 

The movement of the driving shaft is transmitted 
by a friction clutch to a second shaft forming a pro- 
longation of the first. This clutch is shown at E 
(Figs. 3 and 4). 

By means of this device, the same advantage is 
gained as in the Peugeot system; that is to say, 
the motor can be started without at the same time 
putting the shaft A in movement, and the trans- 
mission to the driving gear can be effected gradually 
and without shock. The general form of the 
clutch is shown in the drawings ; each of its two 
parts consists of two cones on the same axis, the 
outer one having a sharp angle, the inner one an 
angle of 45 deg. ; the latter rests through springs 
on the support of the outer cone. On the trans- 
mission shaft A, which is an extension of the crank- 
shaft, there is a sleeve carrying three toothed 
wheels separated from each other, much in the 
same way as in the Peugeot system. These wheels 
gear into one or other of the different toothed 
wheels mounted on a third longitudinal shaft a, 
and in this way a series of speeds can be obtained. 
The wheels with the sliding sleeve, which is pre- 
vented from turning by a key, are moved to and 
fro by a controlling lever shown at G, Fig. 3. 
In this way three different speeds are obtained, the 
minimum, intermediate, and maximum, corre- 
sponding respectively to rates of about 4, 8, and 12 
miles per hour. © The device is so arranged that it 
is not possible to pass from one rate of speed to an- 
other without the wheels being thrown entirely out 
of gear before a new speed is given, so that, as in 
the Peugeot system, the driving and intermediate 
shafts are disconnected before the gearing can be 
modified. 

With respect to the transmission of the move- 
ment of the shaft a, to the two driving wheels, the 
method adopted in the 1895 model, and illustrated 
in Fig. 2, differs considerably from that used in 
the 1894 pattern. In both the shaft a has on its 
rear end a bevel pinion gearing into bevel wheels, 
and so changing the direction of motion ; but in the 
1894 type this bevel b gece always drives the wheels 
that gear into it, and which are loose on a trans- 
verse shaft, placed in a position corresponding to 
D in Fig. 4. Between these wheels a sleeve 
clutch slides on the shaft, and by throwing this to 
the right or left, one or other of the bevel wheels is 
in gear with the pinion, and a forward or backward 
direction can be given to the carriage. There is no 
differential movement on the transverse shaft in 
this arrangement, and motion is transferred to the 
driving wheels by a pitched chain passing over 
grooved wheels on the rear axle, and over drums 
keyed on the ends of the transverse shaft (see Fig. 3). 
The differential movement necessary to secure inde- 
pendent action of the driving wheels is on the rear 








axle. In this arrangement the axle revolves, and 


is connected to the suspension springs by means 
of boxes as in railway wagons. The method of 
steering this vehicle is peculiar, and it is first 
necessary to refer to the construction of the fore 
carriage, which is illustrated in Figs. 3, 4, and 5. 
It is of the Jeantaud divided axle type, already 
described (see ENncingERING, vol. lx., page 502). 
The front axle is fast with the frame, and the 
wheels turn on it on two vertical axes, the displace- 
ment being controlled by the movement of bell- 
cranks (Fig. 4), actuated through the steering 
lever B, the upper end of which is in front of the 
conductor, and a little to his left hand. The con- 
structors are well satisfied with this steering gear, 
although it is urged against the arrangement that it 
transmits violent shocks to the man steering. 
Opposite the conductor is the lever of the three- 
way valve which regulates the admission and 
density of the carburated air flowing to the 
motor; on the right is the reversing lever L, 
Fig. 3, which, in the 1894 model, operates by shift- 
ing the sleeve clutch to the right or left as already 
described. The speed-regulating lever is shown at 
G, and F is the brake lever, placed beside the 
conductor’s seat. There is also a second strap 
brake, which can be put on bya pedal near the 
conductor’s seat. Shoe brakes are obviously un- 
desirable for use on rubber tyres, although these 
are employed to some extent, the blocks being made 
also of rubber. The two brakes are coupled with 
the gearing in such a way that it is impossible to 
throw them in action while the motor is in gear. 
So soon as the pedal or lever has been depressed, 
the clutch is thrown out of gear automatically, so 
that the conductor is not obliged to pay any atten- 
tion to this point. This 1894 carriage gave con- 
siderable satisfaction ; the mode of operation is as 
follows: Before starting, the burners are lighted, 
and the motor is turned by hand by means of a 
crank in front of the carriage (Figs. 3 and 4), the 
admission of carburated air is regulated, and in five 
minutes the machine is ready. 

Stoppages every three or four hours suffice to 
renew the water required to cool the cylinders, and 
at the same time to inspect the mechanism ; on 
stopping, the supply of carburated air is cut off, the 
burners are extinguished, and a small quantity of 
petroleum is placed in the cylinders to keep them 
clean. The continuous system of lubrication used on 
this model is very efficient. Several different car- 
riages of this type have been built with motors of 
from 3.3 to 3.7 horse- power. As to the weight of 
the vehicle, it varies from 1100 lb. to 1540 Ib. 
in working order ; the lighter weight is that of a 
two-seated carriage, and the heavier of one with 
four places. The cost of working is always difficult 
to ascertain; the estimate of 1894 was less than 
one quart of spirit for seven miles travelled, and the 
consumption of cooling water was about two gallons 
per hour. 

We may now pass on to the 1895 model, which 
presents several differences, and which played an 
important part in the competition between Paris 
and Bordeaux. We have explained in a previous 
article the conditions under which this trial was 
conducted, and we published a diagram of the route 
(page 275 ante) showing at the same time the travel . 
of two of the Peugeot carriages, and that of one by 
Panhard and Levassor. This latter made the better 
time, having travelled over the ground in 48 hours 
48 minutes, whilst the next (Peugeot) took 54 hours 
36 minutes; the faster carriage was disqualified, 
however, because it carried two passengers only 
instead of four. MM. Panhard and Levassor did 
run a four-seated vehicle in this race, but it occu- 
pied 76 hours 31 minutes. 

Fig. 2, page 566, illustrates the carriage that 
made the best time in the Paris-Bordeaux race. 
The general appearance suggests weight and lack 
of elegance, and offers a contrast in this respect to 
the lighter and more graceful designs of Peugeot. 
But for all this it gave satisfaction, and a dia- 
gram of the speed would show great uniformity 
and steadiness. Of the three Panhard-Levassor 
types, that of the two-seated carriages weighs 
1380 lb., has a 3 horse-power motor, and a trans- 
mission gear giving three speeds of 4.5, 10, and 
15.5 miles per hour. The road car with four seats 
has a motor of 3 horse-power and transmission gear 
giving three speeds—3.7, 7.5, and 15 miles an hour. 
The differences in the 1895 type are chiefly as 
follows. There is a new pattern of carburator 
with automatic regulator; two chambers are em- 
ployed, the first of which contains the spirit kept 





at a uniform level; tke second is an air chamber 
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communicating with the motor. A tube from 
the bottom of the spirit chamber, is taken 
vertically into the air chamber, terminating in a 
fine nozzle; at each stroke of the motor a jet 
of spirit is induced into the air chamber, the air 


becoming carburated and passing off to the cylin-| 


ders, being heated on the way. The degree of car- 
buration is regulated by adjusting the jet. The 
motor has been considerably modified, chiefly with 
the object of reducing weight per horse-power. In 
the earlier form the diameter of the converging 


|cylinders was 2.95 in., and the length of stroke 
4,72 in. The latter has been increased to 5.51 in., 
the diameter remaining as before; by this change 
an increased power with the same weight has been 
obtained. The cylinders are now placed parallel to 
each other, the piston-rods being connected to the 
;same axle; the stroke is, as we have said, 
5.51 in., and the running speed is over 800; 
the power developed with this latest model is 
|4 horse-power. At the same time the bulk 
| occupied is less, so that it is more conveniently 




































attached to the carriage, and the weight is only 
182 Ib., instead of nearly double, as in the older 
types. The shaft a (Fig. 3) is now extended, and 
terminates with a coned pinion which gears into 
one or other of a pair of bevel wheels, according 
to whether these wheels are shifted laterally, this 
movement being obtained by means of the revers- 
ing lever. Moreover, between this system of bevel 
gear a differential movement D (Fig. 4) has been 
introduced. The rear axle of the carriage is 
fixed, and the revolutions of the motor are trans- 
mitted by the countershaft. The driving wheels 
are actuated by means of toothed wheels placed at 
the ends of this shaft, and from which the pitched 
chains (of which there is one at each side of the 
vehicle) pass over toothed rings bolted to the 
wheels, which are made of wood. The mode 
of attachment is shown in Fig. 2, and it will be 
seen to consist of bolts passed through the spokes 
and the ring. The illustration, Fig. 2, shows the 
wheels with rubber tyres, but MM. Panhard and 
Levassor also use iron tyres. The gear throughout is 
protected as far as possible by being closely boxed in. 

The water tank is placed at the back of the 
carriage, and beneath it is the waste-water tank. 
It will be noticed that a crutch © is attached 
below the frame ; this is found useful occasionally 
to skid the carriage in stopping on steep inclines 
when the brakes are insufficient. 

MM. Panhard and Levassor are, relatively, large 
manufacturers of mechanical road cars, from light 
two-seated carriages to omnibus and goods delivery 
wagons; they claim that the cost of running a vehicle 
of average weight does not exceed a penny a mile, 
but it is not quite clear how many items beyond oil 
and lubrication are included in this estimate. 




















May 1, 1896.] 


ENGINEERING. 


567 








THE KIEL INDUSTRIAL AND MARITIME EXHIBITION. | 
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THE KIEL INTERNATIONAL 
EXHIBITION. 

We have on several occasions referred to the 
very interesting International Exhibition of Kiel, 
which will be opened to the public in a few days. 
It is not the first time that an Exhibition has been 
held in the capital of Schleswig-Holstein, but an 
additional interest will be given to the present 
undertaking by the novelty, to most of the foreign 
visitors, of the North Sea Ship Canal, one ter- 
minus of which is on the magnificent bay that 
makes Kiel the most favoured by nature of the 
German ports. In view of the approaching meeting 
in Germany of the Institution of Naval Architects— 





4 meeting which promises to prove in all respects | 
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i|successful, and in which the Emperor himself is 


taking a personal interest—the Kiel Exhibition 
will form an additional attraction to the visitors 
from England. 

It is only in some of its sections that the Kiel 
Exhibition is to be international. Its industrial 
exhibits will, indeed, be something less than 
national—they will be provincial, but none the less 
interesting on that account. For Schleswig-Hol- 
stein isa province of much and varied industry, 
not of mushroom growth, but of sufficient antiquity 
to enable it to organise a retrospective, as well as 
a contemporary exhibition, of industry ; and while 
the latter will, of course, be the more important 





| sess the greater attraction for those very numerous 
visitors who, while keenly alive to the importance 
of modern methods and the most effective weapons 
of competition, still retain a lively interest in the 
evidence of the beginnings of progress, which no 
doubt will be liberally displayed. 

But the real glory of the Exhibition will be its 
maritime display. This will be at once a tribute 
to the recent great and successfully completed 
work, the North Sea Canal, an illustration of the 
power and increase of Germany’s commercial navy, 
an evidence of her growing fleet, and a demon- 

o 





for trade purposes, the former will probably pos- | 


stration of the importance of Kiel and its bay asa 
great naval dépét and harbour. 
Although the Kiel Exhibition is a provincial 
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undertaking, the whole of Germany has combined 
to make the venture a success, and the Emperor 
characteristically has taken a personal part in the 
organisation. An ample grant secured the under- 
taking from financial failure, and there is little 
doubt that public patronage, during the next six 
months, will insure a moral as well as a material 
success, The site chosen is an exceptionally 
favourable one ; the buildings are located in well- 
arranged grounds that slope down to the great 
harbour, and are inclosed above by pine woods. 
On the one hand is seen the entrance to 
the ship canal, and around are visible the 
numerous forts and barracks that serve to remind 
the visitor of the military importance of the place, 
and the chief reason of the construction of the 
canal. In the harbour will be moored various 
ships of war and merchant vessels, for this is to be 
an exhibition of actual naval architecture, as well 
as one of models. 

Turning to the nature of the displays in the 
buildings and their organisation, we find that the 
intention of the Industrial Section is to exhibit all 
kinds of commercial and agricultural products of 
Schleswig-Holstein ; these must be either actually 
produced in the province, or be the result of an 
invention of a Schleswig-Holsteiner. All these 
exhibits will be arranged in the principal building, 
of which a view is given in Fig. 1, page 567. Next 
in importance to it, comes the Machinery Hall 
(Fig. 2) ; this building is about 400 ft. long and 
130 ft. wide. The classification of this part of the 
Exhibition is to be as follows : 

Group I. Agriculture, Forestry, and Agricultural 
Machinery. II. General Machinery. III. Trans- 
portation. IV. Metallurgy. V. Chemical Indus- 
tries. VI. Electrical Exhibits. VII. Food Pro- 
ducts. VIII. Ceramicsand Glass. IX. Furniture. 
X. Toys, &c. XI. Textile Industries, Raw and 
Manufactured Goods. XII. Dress, including Sew- 
ing Machines and other Domestic Motors. XIII. 
Leather and Rubber Goods. XIV. The Paper 
Industry. XV. Scientific Instruments and Hy- 
giene. XVI. Sport. XVII. Musical Instruments. 
XVIII. Building and Civil Engineering. XIX. 
Education. XX. Women’s Work. 

The retrospective exhibits, classified as far as pos- 
sible in the same manner, will tell the story of the 
industrial development of Schleswig - Holstein 
during the last 50 years. As regards the Interna- 
tional Maritime Section of the Exhibition, we have 
already said that a special and most interesting 
feature will be found in the presence of actual 
representative ships moored off the Exhibition 
grounds ; for the accommodation and evolution of 
small boats a special harbour has been arranged. 
The models and other international exhibits have 
a separate building reserved for them, and the 
Imperial German Navy has its own pavilion. 

The Maritime Section is divided into 27 classes, 
of which classes 18 refer to ocean navigation as 


follows: Class I. Sailing Vessels, Seagoing and 
Coasting. II. Steam Vessels. III. Steam Tugs. 
IV. Yachts and other Pleasure Vessels. V. 
Fittings and Equipments. VI. Machinery, 


Boilers and Accessories. VII. Naval Architec- 
ture. VIII. Propellers. IX. Coal and other Fuel. 
X. Nautical Scientific Instruments. XI. Life- 
Saving Apparatus. XII. Food Supply for Ocean 
Voyages. XIII. Ship Furniture, Lighting, Venti- 
lation, &c. XIV. Clothing and Stores for Ships’ 
Crews. XV. Ships’ Hygiene. XVI. Machinery 
for Manceuvring Sails, Extinguishing Fires, Cranes 
and Hoisting Machines, Coaling, &c. XVII. 
Material used in Naval Construction. XVIII. 
Literature and Art. The various objects in the 
foregoing classes will be exhibited either by models, 
drawings, or by actual examples. The next group 
deals with Inland Navigation, and comprises 
Classes XTX. and XX., as follows: Class XIX. 
Models and Plans of Harbours, Docks, Pontoons, 
River Improvements, Canals, &. XX. River 
Steamers, Barges, Ferries, &c. Then follows the 
international fishery exhibit, which will prove of 
much interest. This is divided into the following 
classes: XXI. Deep-Sea Fishing, Boats, Steam 
Carriers, &c. XXII. Appliances for Whale Fish- 
ing. XXIII. Coast Fishing Vessels and Appli- 
ances. XXIV. River and Lake Fishing. XXV. 
Preserving Fish for Food and other hee ~a 


XXVI. Fishing Populations, their Dwellings, 
Dress, Hygiene, and Equipments. XXVII. 
Aquariums. 


n addition to the main features of the Exhibi- 
tion which we have described, there will be a 


tical dairy exhibits, horticultural shows, &c. 
there will be others of a more frivolous kind, with- 
out which, unfortunately, no exhibition, great or 
small, can hope to exist, and which, it must be 
confessed, form the chief joy and satisfaction of 
the multitude. 
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[First Notice. ] 

A Book written by Park Benjamin is a book 
worth buying, not only as an addition to the 
library, that may be useful for occasional refer- 
ence, but as a book to afford unflagging plea- 
sure in the careful reading of it. For Park 
Benjamin possesses to a high degree the rare gift 
of language ; he can clothe a tedious subject in an 
attractive garb, and when he chooses a theme (as 
in the present instance) that is of itself replete 
with interest, he can endow it with vitality and 
throw around it a charm of colour in a manner all 
his own, until the reader becomes fascinated with 
the book from cover tocover. He has the pen of a 
ready type-writer, and combines with this an 
unusual power for research, fearlessness of labour, 
and skill in organisation. Failing these qualities 
and the exercise of them without stint, ‘‘ The 
Intellectual Rise of Electricity” would never have 
been written, and the reading world would have 
remained so much the poorer. The amount of 
research that was necessary before undertaking 
the work must have been very great, and Park 
Benjamin takes care to let his readers under- 
stand this; references to authorities occupy the 
foot of almost every page, marching through 
the book like a procession of the nations at a 
Drury-lane spectacle. Here is a sample taken 
at random: ‘1. Azuni, Cit. sup. 2. Chinese 
classics. 3. ‘Thoung Kian Kang hy Imperial 
edition of 1707, fol. 22. Quoted by Klaproth, 
‘L’Invention de la Boussole.’ Paris, 1894, 72. 
Also ‘Kou Tin Tchou,’ quoted by Biot, ‘ Comptes 
Rendus,’ vol. xix., 823. 4. Arriot, ‘ Abregé 
Chron. de l’Histoire Universelle de l’Empire Chin.,’ 
vol. 13. ‘Memoirs concerning the Chinese,’ 
page 234, No. 3. Martini, ‘ Historia Sinica,’ 106,” 
and so on all through the 500 pages odd, from 
China to Peru, from Genesis and Socrates to 
Lyell and Emerson. We call attention to this 
feature of the book, not because we wish to imply 
that it suggests anything like literary ‘‘ swagger,” 
but only as evidence that Park Benjamin has 
hesitated before no difficulty in his researches, 
imposed either by the inaccessibility or the lan- 
guage of his authorities. It is not, perhaps, too 
much to say that there is no statement made in 
the whole book that is not supported by its 
specified authority. 

We cannot hope to do justice to ‘‘The Intel- 
lectual Rise of Electricity” in a necessarily brief 
review ; the best that we may do is to give some 
idea of its contents, with the result, we doubt not, 
of leading many of our readers to extend their 
acquaintance with it by careful perusal. The book 
naturally divides itself into two parts, the first ter- 
minating the period when scientific research could 
be pursued without fear of religious persecution, 
a freedom which resulted in the association of 
thinkers and the establishment of scientific societies ; 
and the second, from the formation of such 
societies to the work of Franklin, with which Park 
Benjamin has closed his history. It is only with 
the first period that we can hope to deal at present, 
reserving the second and more interesting section 
for a subsequent notice. With more or less imagi- 
nation the author finds the first germ of electricity 
applied toa discovery of the attractive property of 
amber, the “‘ electron’ of the Greeks, sought for and 
prized as ornaments at atime before history existed, 
but when trade was carried on with places far dis- 
tant from the Levant. The discoveries of Schlie- 
mann in Etruria and elsewhere proved this beyond 
doubt, and it is probable that the Phoenicians, those 
famous navigators and traders, brought the precious 
= to the south-east of Europe from the Baltic, 

th by sea and land. Most likely the attractive 
power escaped the notice of those employing amber 





for use or ornament, during many centuries, but it 
appears to have been well known in the time of 











number of minor attractions ; some of these will be | Pliny, and possibly by that time also the some- 
of a serious and valuable character, such as prac-| what analogous phenomena of the lodestone were 
But | also known. 


Between the sixth and seventh centuries before 
Christ lived Thales of Miletus, one of those original 
and powerful thinkers who do not belong to any 
age or country ; of whom Emerson speaks as “one 
of those souls born out of time extraordinary 
prophetic who are rather related to the system 
of the world than to their particular age 
and locality.” It was Thales, and such as he, 
who, in those early times, sought to explain pheno- 
mena by natural causes, rather than easily attribut- 
ing them to mystical reasons, or to the direct inter- 
position of the gods. In the first periods of 
intelligence such an explanation was the most easy 
and the most natural; it exists to-day, and will 
probably die only with the extinction of the human 
race. The author does not conclude that Thales 
was the discoverer of the lodestone, but that he 
was one of the first, if not the first, to attempt an 
investigation of its properties. ‘‘ Thus,” says Park 
Benjamin, ‘‘ we find the et at the very founda- 
tion of the world’s philosophy,” and Thales one of 
the first of the physicists. Setting priestcraft at 
defiance (so early was religion prostituted into an 
ignoble trade), Thales refused to believe in divine 
action, ridiculed the existence of a soul in the stone, 
that is, a soul as defined by the priests, but urged 
the existence ‘‘of a virtue inherent and existing 
in the magnet itself whereby it was enabled to 
movetheiron.” The magnet was indeed a powerful 
force for priests to juggle with, and many are the 
examples given of its use to awe and impress 
ignorant and superstitious races. The petty tricks 
worked by the priests to maintain their supernatural 
character, were in course of time inevitably ex- 
aggerated, until we hear the fables of the suspended 
bronze horses of Bellerophon, of the coffin of 


Mahomet, of the magnetic mountains which 
drew the iron fastenings from ships, and of 
many others. The master mind of Thales 


impressed its stamp on succeeding generations. 
Five hundred years after he had finished with his 
philosophy, the Roman Lucretius, investigator and 
poet, wrote his famous work ‘‘ De Natura Rerum,” 
and, of course, said all that was known in his day 
about the lodestone. ‘* You may see sometimes 
five or more ”—of the Samothracian rings, a device 
conceived and carried out centuries before to excite 
the superstitious awe of the masses—‘“‘ suspended 
in succession, and tossing about in the light airs, 
one always, hanging down from one and attached 
to its lower side, and each in turn, one from the 
other, experiencing the binding power of the stone ; 
with such a continued current its force flies through 
all.” This passage suggests a marked advance in 
thought ; more, he seems in other passages dimly 
to imagine the systematic existence of forces exist- 
ing around the magnet, that created as it were a 
vacuum, and thus forced the iron to itself. 

Though we have passed 500 years in the space of 
a paragraph, it must not be imagined that Park 
Benjamin has done the same; on the contrary, he 
has drawn stores of information from all the avail- 
able heathen writers who touched upon the mystery 
-—Aristotle, Hippias, Plato, Theophrastus, and 
others. In the same way the author, before coming 
down to the comparatively modern times of the 
early Christian Fathers, takes a comprehensive 
flight across the ancient world. He deduces how 
much or how little was known of the possible use- 
fulness of the magnet by the voyages of the Phoeni- 
cians, the locations of the pyramids, the civilisation 
of the Etruscans, the Babylonians, and the Chinese; 
especially he dwells upon the last named mysterious 
nation, and here his pages positively bristle with 
footnotes, quoting ancient Chinese literature. 
Interesting as this chapter is, the deduction from 
what must have involved great labour, is somewhat 
disappointing ; the author is led to the conclusion 
that the Chinese made no independent invention 
of the mariner’s compass, but that it was copied 
by them from European models, probably not 
earlier than the twelfth century. 

In the earlier period of the Christian era, philo- 
sophical investigation was almost wholly blotted out. 
‘‘With the decline of the divine school of Alex- 
andria, which followed the period of the Ptolemies, 
the inventive thought of civilisation became almost 
stationary for nearly 1000 years. Mankind devoted 
itself to thinking in circles, and believing before it 
understood. Gradually the doctrine of faith in 
things spiritual extended itself to things physical, 
and the latter being exalted above reason, became 
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removed from the field of human inquiry. From 
the acceptance of the theory that the Scriptures 
contain all the knowledge vouchsafed to men, to 
the interpretation of phenomena by texts, and the 
gauging of physical laws by the rules of orthodoxy, 
was but a natural descent. The downward path 
from the splendid achievements of Archimedes 
and Hero and Euclid was broad and easy, and 
it ended in the slough of the schoolmen and 
the mystics, wherein the world wandered for 
centuries, mistaking the fitful corpse-lights of dead 
falsehood for the clear daybreak of coming truths.” 
History was indeed to repeat itself, and the devices 
of the pagan priests were to be again resorted to, 
to hold the people in darkness, by the preachers 
of a truer doctrine. But anxious as these were to 
prevent the growth of thought and tostamp out the 
spirit of investigation, many of the great leaders 
of the early Christian Church were themselves no 
mean seekers after physical truths. Thus St. 
Augustine not only eagerly studied what had been 
already written on the properties of the lodestone, 
but he recounts the experiments he saw and had 
heard of. In particular is he astonished by the in- 
vestigation of Severus, Bishop of Milevis, an experi- 
ment in which the power of the magnet to move 
pieces of iron upon an interposed silver plate, was 
demonstrated. But St. Augustine, St. Jerome, 
St. Ambrose, and almost all other spiritual leaders 
adroitly used these phenomena, which Thales 
1000 years before attributed, without knowing 
why, to natural causes—adroitly pressed them to 
the service of the Church. They taught that the 
properties of the lodestone and the magnet were 
but miraculous illustrations of the power of God 
to draw selected things unto Himself; so super- 
stition strengthened, and the tendency to original 
thought languished. ‘‘ The tendency of the early 
teachers of Christendom was to discourage the 
study of natural philosophy. The momentous 
questions involved in the new faith, in their esti- 
mation, so completely dwarfed all mundane 
issues, that the search for physical truth seemed 
but a misapplication of the mental powers, which 
should be devoted solely to the consideration of 
moral duties and the future world. ‘It is not 
through ignorance of the things admired by them,’ 
says Eusebius, ‘ but through contempt of their 
useless labour, that we think little of these matters, 
turning our souls to the exercise of better things.’ 
All physical reasoning was denounced as ‘empty 
and false ;’ and to dispute concerning such matters 
as the dimensions of the sun, the nature of the 
heavenly bodies, and the magnitude of the earth, ‘is 
just as if we chose to discuss what we think of a 
city in a remote country of which we never heard 
but the name.’” This attitude of the Church 
paralysed thought, the thought of the layman at 
least. But the time was yet to come when the 
spirit of investigation could no longer be stemmed 
by the barriers of contempt, when even the Inquisi- 
tion and the stake were powerless to arrest the 
onward march of intelligence and inquiry. Moorish 
civilisation and conquest, invading the south of 
Europe, and untrammelled by the bondage of a 
tyrannical Church, did something to feed the feeble 
flame of inquiry. But the instinct of commerce 
‘and the spirit of adventure did a great deal more, 
for these, always tending to increase the power and 
wealth of the Church, were encouraged in a not 
unnatural ignorance of what the inevitable conse- 
quence must be. It appears probable than in the 
twelfth or thirteenth centuries the ships of Spain 
and other European countries were equipped with 
compasses, and that their use was, in fact, almost 
general. In connection with this subject we find 
some very interesting data regarding an ancient 
city of Scandinavia that has long since disappeared, 
but of which the history is to be found in the pages 
of Olaus Magnus, the great historian of the north, 
who wrote about the middle of the sixteenth cen- 
tury. He describes the town of Wisbuy, on the 
Baltic, as a noble port, towards which the ships of 
nearly all the nations converged. It was, indeed, 
@ cosmopolitan centre, and for that reason probably 
it became the scene of so many quarrels and wars, 
that before the beginning of the thirteenth century 
the city was falling into ruin. So important was 
this city that at one period its maritime laws were 
observed and copied generally. There were two 
distinct sets of laws, ‘‘the one known as the 
Ordinances of Wisbuy, controlling all matters 
pertaining to the harbour, docks, and to vessels in 
port ; and the other known as the Laws of Wisbuy, 
governing rights on the high seas. To these 





statutes merchants and sailors submitted by general 
custom and consent, and they submit to them still, 
for they are imbedded in modern codes of marine 
law.” Prominent among these laws were those 
enforcing respect for the mariner’s compass, tamper- 
ing with which was an offence punishable with 
death. 

In the thirteenth century the power of thought 
was strengthening, and the desire for original in- 
vestigation became harder of repression. The 
leaders of the Church, noting this advancement, 
began to set in motion the vast antagonistic power 
that was at their command. Especially was this 
felt in Italy, the centre of vigorous scientific 
thought. ‘‘The members of a university, who 
had developed a spirit of investigation, found it 
sternly repressed, with an admonition ‘to be 
content with the landmarks of science already 
fixed by the Fathers, to have due fear of the curse 
pronounced against him who removeth his neigh- 
bour’s landmark, and not to incur the blame of 
innovation and presumption.’ .. . The Church 
marked out a line which they were not to over- 
step ; woe to him who ventured to pass it.” This 
was no idle menace, but a powerful threat put 
speedily into execution. An early victim was 
Roger on, ‘the first great apostle of physical 
science,” who during 40 years earned the enmity 
of the Church, and then voluntarily placed himself 
in hopeless bondage by joining an order of Fran- 
ciscans ; thus trammelled, he languished till Pope 
Clement IV. extended towards him a cheap and 
doubtful patronage that terminated in perpetual 
imprisonment and death. Contemporary with 
Bacon was another great master who appears to 
have laboured long and usefully without serious 
persecution ; this was Peter de Maricourt or 
Peregrinus, to whose investigations Mr. Park 
Benjamin devotes a long chapter which we have 
not space to analyse, though we may quote 
the following summary: ‘‘ Peregrinus discovered 
and differentiated the poles of the magnet. 
He revealed the Jaw that unlike magnetic 
poles mutually attract. He showed how to 
detect the magnetic poles, and demonstrated that in 
every part or fragment of a divided magnet the 
two poles persist. He proved that not only is the 
iron needle attracted by the lodestone, but that it 
will assume definite inclined or angular positions 
when brought into proximity thereto. Thus he, 
for the first time, disclosed the state of strain and 
stress existing in the medium surrounding the 
magnet, which, acting upon the light needle, com- 
pelled it to set itself in the direction of lines of 
force proceeding from the stone. Thus he first ex- 
hibited the condition of the magnetic field ; he saw, 
though dimly, that the directive quality of the 
freely-suspended lodestone depended, not alone 
upon some inherent virtue of the stone, but upon 
an external influence acting upon it, an influence 
which he regarded as emanating from a celestial 
sphere. He found the position of the poles on a 
globular magnet, and recognised the magnetic meri- 
dian upon its surface. He first perceived the correct 
way of measuring magnetic strength. He dis- 
covered the mutability of the magnetic poles, and 
that the poles of a weaker magnet could be reversed 
or obliterated by the inductive action upon them of 
a stronger magnet. He invented the first mariner’s 
compass which could be constantly used to steer by 
as we steer by it now, instead of being employed 
merely to indicate the direction of the pole star; 
the first compass having a fiducial or lubber’s 
point and a graduated scale; the first compass 
capable of being used to measure azimuth or 
bearing; the first compass having a pivoted 
needle—the prototype of all electrical measuring 
instruments in which such an indicator is employed ; 
and if he did not actually recognise the retarding 
effect of a magnetic field upon a non-magnetic body 
[such as silver or copper], and combine such non- 
magnetic metal with the needle of his instrument, 
in order to dampen or check its natural vibrations, 
and so to bring it quickly to rest at its indication, 
he at least perceived that the magnetic field had 
no directive force upon such a body, and that there- 
fore it could be employed as an additional index 
under the control of the magnetised needle, 
Finally, he first suggested the conversion of mag- 
netic [electric] energy into mechanical energy in an 
organised machine, and to do useful work; and 
thus he proposed the first magnetic [electric] 
motor.” 

Regretfully we must pass by with a few words 
the next two chapters of this book—chapters of 





exceptional interest, dealing as they do with the 
scientific progress of nearly three centuries ; a pro- 
gress chiefly dedicated, so far as its immediate 
fruitfulness was concerned, to the science of navi- 
gation; this could scarcely be otherwiee under 
such influences as those of Henry, the famous Por- 
tuguese navigator, of Christopher Columbus, of 
Vasco de Gama, and of lesser adventurers. We 
can only afford a word for the scientific disccveries 
of Columbus, of Hartmann and Norman, of the 
ingenious quackery of Paracelsus, of Sarpi, Cesare, 
Porta, and others, who all receive careful treat- 
ment in the hands of the painstaking author. 
By thus skipping across 300 years we arrive 
at the epoch of the great English master of 
the sixteenth century, from whom Galileo learned 
much, and who, less fortunate than Gilbert, 
was broken by the dark power of the Church in- 
stead of being honoured under an enlightened 
Government. A long and careful chapter has been 
written about Gilbert, and without it, of course, the 
volume would have been incomplete, though the 
loss would have been made good by the admirable 
translation by Mottelay of the ‘‘ De Magnete,” pub- 
lished a few years since by Wiley and Sons of New 
York. We fancy we remember hearing of some 
English admirers of this great Elizabethan physicist 
who formed themselves into a Gilbert Society, and 
were going to do great things in the way of resusci- 
tating the fame of the man whose name they had 
taken as their badge and motto. Has this seciety 
expired, or does it function in secret, like the 
Jacobite associations devoted to keeping green the 
memory of Charles the Martyr? It is not of much 
importance either way, now that America has given 
us Mottelay’s translation and Park Benjamin’s bivo- 
graphy: With this finishes the first part of the 
book, that is, the first part as we find it convenient 
for division, and we will conclude this lengthy notice 
by sag Mr. Benjamin’s summary of Gilbert’s 
work, that is to say, of the condition of electrical 
science at the commencement of the seventeenth 
century: ‘‘ He was the first to investigate natural 
phenomena philosophically and systematically, and 
by a true inductive method, for he interrogated 
nature byactual experiment, and fromthe particulars 
thus ascertained rose to correct generalisations, to re- 
cognise electricity [as distinguished from magnetism] 
as a new natural condition or force, and to study 
and name it; to extract the facts and laws of 
magnetism from the existing mass of speculation, 
mysteries, and delusions, and to reduce them to a 
science ; to suggest a correlation of gravity and 
magnetism with other natural forces ; and relation- 
~~ between gravity, magnetism, and electricity ; 
to formulate a definite conception of the magnetic 
field of force, and to attempt to show its extent ; 
to suggest the reaction between two fields of force, 
and mechanical motion of the inducing bodies re- 
sulting therefrom ; to recognise that the earth is a 
great magnet, capable of magnetising iron and 
iron ore by induction ; to determine the magnetic 
polarity of the earth and in the directive tendency 
thereof to reveal the true reason for the verticity 
of the compass needle ; to discover magnetic screen- 
ing, conduction, and saturation, the compound 
magnet, the attraction or induction of lodestone 
and iron, the pole-piece or armature, the effect of 
induction on soft iron, the magnetisation by mole- 
cular disturbance ; and to discover electrical charge 
and its permanence for a considerable period of 
time, and that it can be retained by covering the 
excited body with certain substances. He invented 
the first electrical [as distinguished from magnetic] 
instrument, the first electrical indicating device, 
the first ———— filar suspension, and the 
ordinary method of magnetisation.” 

Here we must stop for the present, trusting soon 
to return to the second and most interesting por- 
tion of ‘‘The Intellectual Rise of Electricity,” 
the part that deals with the formation and the 
early history of the scientific societies of England, 
France, and Germany, of the good work they did, 
and of the labours of America’s great physicist, 
Benjamin Franklin. 
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AND SHIPBUILDERS, DUNDEE. 


THE LATROBE STEEL WORKS. 
(From our New York CoRRESPONDENT.) 


OnE of the most interesting visits paid by 
the American Society of Mining Engineers during 
their recent meeting at Pittsburgh, was to the 
Latrobe Steel Works, devoted chiefly to the manu- 
facture of tyres, and your correspondent, who 
has found it more convenient to deal with this 
excursion in a separate article, begs herewith to 
tender his thanks to Mr. G. Aertson, the manager 
of these works, for his. kindness in furnishing him 
with information, and for the photographs with 
which he has been enabled to illustrate his de- 
scription. 

On entering the works the favourable opinion 
formed from the exterior was confirmed, and it was 
no surprise to learn that the competent head 
which planned these works and arranged the details 
in such a perfect manner, was none other than 
Mr. Julian Kennedy, about whom we had made 
a note at Homestead. He certainly ought to be 
very proud of his success at Latrobe. 

The first impression produced on the visitors 
was the compactness of the plant and of the 
works generally. It was in truth a multum in 
parvo. .The designer of these works understood 
details, and had to elaborate them thoroughly. 
The aim appears at once to handle the material as 
little as possible, and always to push it forward in 
the same direction on its road to completion. The 
general: process is as follows: The pig iron, &c., 
enters the works, and passes from the stockyard to 
the melting shop, then to the open-hearth fur- 
naces, to the ingot-yard where the ingots are 
weighed, inspected, and sorted, thence to the roll- 
ing mills and to the machine shop, or to the ship- 
ping wharf. At each stage there is a rigid inspec- 
tion. The railroad system in the works is another 
evidence of forethought. The cars of raw material 
are delivered at the upper end, where the melting 
shop is located, and are handled by gravity ; they 
may be unloaded and: weighed when empty and 
delivered at either the loading wharf or on the 
siding, the grade being arranged so that no shunting 
engine is required. 

In the melting shop are two 20-ton acid open- 
hearth furnaces, using natural gas direct, and 
pre-heating the air in horizontal flues 56 ft. by 
6 ft. in cross-section, filled with checkerwork. 
These flues are about 50 ft. long. The ingots 





are all bottom cast, in ‘‘closed top” moulds. 
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(See Fig. 1, page 578.) In this method of casting, 
special care is taken to avoid the possibility 
of any sand, dirt, or extraneous matter coming 
in contact with the steel. The head boxes, 
runners, and sprues are all lined with fire- 
brick shapes with male and female joints, which 
are not filled with clay. If these joints are not 
tight, small fins of steel will leak through, but are 
immediately chilled by contact with the iron 
bottoms, and do no harm. A full analysis (as 
commonly understood) is made of each heat; a 
standard test-bar is hammered, machined, and 
broken in a testing machine before the ingots from 
that heat are allowed to be used for any purpose 
whatever. The forging is done under two 
hammers, one weighing 22 tons, the other 7 
tons. Appreciating the dangers of charging into 
a hot furnace high carbon ingots of cylindrical 
shape, special pains have been taken to insure 
their heating very gradually. With this object 
in view, the heating furnaces at the hammers 
are extremely long, measuring nearly 60 ft. from 
bridge wall to charging door. The air is ad- 
mitted at the stack end of the furnace, and 
passes under the bottom for its whole length to the 
bridge end, where it meets the incoming natural 
gas. Theair is thusraised toa considerable tempe- 
rature before it reaches the gas. The flame passes 
over a bridge wall, and traverses the whole length 
of the furnace before reaching the stack. The 
ingots are charged by an hydraulic contrivance 
through a door at the stack, and roll by their own 
weight down the whole length of the furnace, the 
bottom of which inclines at a gentle pitch, from the 
charging door to the bridge, where the drawing 
door is situated. As fast as an ingot is drawn, the 
whole procession moves towards the bridge, and a 
new ingot is introduced at the upper cold end. 

By this method four or five hours at least elapse 
between the time that an ingot is charged and the 
time that it is drawn, during which period it is 
slowly passing from a colder into a hotter part 
of the furnace, which is wide enough to accommo- 
date two rows of ingots only. These last re- 
semble the traditional Yankee cheese. The ingot 
now goes to the hammers already alluded to, and 
a view of this part of the works is given in 
Fig. 2, page 570. The furnace is seen on the left, 
and the ingots are strewn around. They are taken 
from the furnace by tongs, shown in the foreground, 
attached to the crane, and swung under the 22-ton 
hammer. A few blows flatten the ingot, and it is 
turned over in the process by the tongs, so as to 
receive the strokes on both sides. To the left of 
the hammer may be noted a revolving table with 
two punches on it; these are revolved under the 
ingot, which is lifted by the tongs, and then a 
few strokes of the hammer drive the punches 
alternately through the ingot, which now assumes 
the shape of a huge glowing ring of steel, having 
an opening of 1 ft. in diameter. It now goes to 
the 7-ton hammer on the right of the picture, and 
one is to be seen hanging to the horn of the anvil. 
It is rounded and hammered till the diameter is 
nearly the correct size. The blooms are now 
allowed to cool entirely, and are inspected. 
They are then reheated in ordinary Siemens 
heating furnaces, located directly in front of the 
hammers, and shown in Fig. 2 on the right. It is 
now ready for the rolling mills, shown in Fig. 3, 
page 570. There are two of these mills, one for 
roughing the bloom approximately, and the other 
for finishing it. 

The roughing mill has a central vertical roll, sur- 
rounded by four idlers, which can be moved radially 
toward and from it by means of hydraulic plungers 
and connecting links ; there is also a forming roll. 
This being driven rapidly by means of a bevel gear 
against the central roll, causes the tyre to expand 
to the proper diameter ; during this process streams 
of water are thrown upon the metal, and the steam 
and mist were so great ax to make a photograph 
almost impossible. Two hcrizontal rolls are driven 
from the engine and forced down by hydraulic pres- 
sure, and one acts by the friction of the tyre ; these 
serve to reduce the latter to its proper thickness. 
It is gauged constantly during this process, and 
when it leaves the second mill is complete as a rule, 
but if any further work is required, it goes to the 
machine shop. If not, it is taken directly to the 
shipping wharf. Fig. 3 also shows the tyre before 
re-heating in front of the furnace, and the com- 
pleted tyre suspended from the crane. On the 
right are to be seen the various handles for start- 
ing the machinery, and their manipulation com- 





prises all the needed labour required from the 
workmen. A change of rolls is all that is necessary 
to roll flat rings for heavy pipe coupling or heavy 
pipe flanges. After admiring this well-designed 
plant, the visitors passed into the machine shop. 

Of this it may be said that it is thoroughly 
equipped with boring and turning mills upon which 
the tyres are machined. In designing and arrang- 
ing the shop, great care was taken to secure ample 
floor space about the mills, which results in great 
economy of handling, and to obtain for the men as 
much comfort as the nature of their work will 
permit. The shop is well lighted, thorough ventila- 
tion being assured by the system of heating, which 
consists in blowing fresh air through a box heated 
by a steam coil, and distributing it through dis- 
charge pipes at frequent intervals along the walls. 
The tyres are handled on and off the boring mills 
by small individual hoists operated by compressed 
air. Compressed air is also used for a variety of 
other purposes throughout the works, such as 
cleaning ingot bottoms and moulds at the open- 
hearth furnaces, sweeping the machine-shop floor, 
&c. Ample accommodation is provided in the way of 
cupboards for clothing, washrooms, &c. All the 
tools used on the machines are kept in the tool- 
room and issued on checks. These tools are not 
ground by the ordinary workmen, but are finished 
to suitable templets upon a special machine to 
which no one has access except the grinder. Thus, 
when a particular shape of tools has been found 
by intelligent experiment to give the best results, 
that shape must be used. 





THE TWIN-SCREW STEAMER “PURI.” 

WE continue this week our illustrations of the 
twin-screw steamer Puri, built and engined by Messrs. 
Gourlay Brothers and Co., Dundee, to the order of the 
India General Steam Navigation Company, of Cal- 
cutta, to meet the increased requirements of their 
passenger and carrying trade between Calcutta and 
Chandballi. In our issue of April 17 we gave an en- 
graving of the vessel from a photograph taken while 
she was going full speed, as well as an illustration of 
the engines. This week we supplement these by re- 
producing drawings of the engines on the two-page 
plate, and on page 571, along with an engraving of the 
stern of the vessel, showing the particular form of the 
twin-propeller brackets. 

The Puri is a handsome steel twin-screw steamer 
260 ft. long between perpendiculars, 35 ft. beam, 
having a gross tonnage of 936 tons. She was designed 
to carry a large cargo on a light draught of water at 
a high rate of speed, namely, 17 knots, All the decks 
and woodwork are of teak. Upon the shade deck 
there is placed a large deck-house forward of the 
machinery, containing handsome accommodation for a 
few European passengers. It comprises a saloon, 
panelled in carved teak and upholstered in morocco 
leather, with state-rooms, pantries, lavatories, and 
bathrooms, while the main and ’tween decks fore and 
aft are set apart for the accommodation of native pas- 
sengera, Upon the main deck are four powerful 
steam winches for working cargo. These are supplied 
with steam by a special boiler. In order to deal with 
cargo from barges on both sides of the vessel, the 
hatches to the holds are placed at each side, instead 
of in the centre of the deck. The vessel is lighted 
throughout by electricity, the generating plant having 
a supplied by Messrs, Crompton and Co., Chelms- 
ord, 

The machinery, which is the most interesting feature 
of the vessel, consists of twin sets of triple-expansion 
engines, each having cylinders 21 in., 33in., and 52 in. 
in diameter, respectively, by 30 in. stroke, supplied 
with steam by two large double-ended boilers, fitted 
with forced draught on the closed stokehold system. 
The engines are of a special and somewhat novel 
design by the builders, and are similar to several other 
sets of twin-screw machinery recently turned out by 
this firm. It will be observed that while the two sets 
of engines are entirely independent and complete, the 
two bedplates and the six cylinders are all combined 
together, forming one structure, with a row of columns 
placed in the centre, between the port and starboard 
engines, and directly over the centre keelson, as shown 
on the cross-section, This dispenses with columns in 
front of the engines, although, as shown on the two- 
page plate (Fig. 4) there are the usual A-frames at 
the back. The engines are 10 ft. 3in. apart from 
centre to centre. The principal advantage of this 
arrangement is that the weight and strains are spread 
over a much larger and more efficient surface of the 
ship’s bottom than is 7 the case where the twin 
engines are entirely independent, withseparate columns. 
Vibration, too, is minimised, as was proved on trials 


when the engines were at 177 revolutions per 
minute, and ladieshing over 4080 horse-power. Aastlen 





feature is that all the working parts face the centre 


line of the vessel. The engineer in charge can thus 
see and deal with every working part from the start- 
ing platform (Fig. 4). 

The high-pressure cylinders are in the centre between 
the intermediate and low pressures, as shown on the 
longitudinal section on the two-page plate (Fig. 3), 
This plan Messrs, Gourlay adopt in all their engines, 
with a view to reducing to a minimum the exposed 
walls of the cylinders containing the hottest steam, 
Thus the piston valve of the high-pressure cylinder 
and the slide valve of the intermediate cylinder are 
close together in the one casing (Fig. 3). All the 
working parts of the engine and the whole of the 
shafting are of Siemens-Martin steel. The crankpins 
are hollow, and fitted with centrifugal lubrication. 
The guide bars are made from two Siemens-Martin 
steel plates with distance plates between, and having 
water circulation up the centre. The oil pipes are 
carried down in between, with outlets at various posi- 
tions in the length of the bara, thus insuring thorough 
lubrication and immunity from heating. One bar 
serves both for go-ahead and go-astern motion, 
The reversing engines are of the builders’ own direct- 
acting steam and hydraulic type. All the handles 
for operating the machinery, the telegraphs, pres- 
sure gauges, drains, &c., are concentrated on the 
centre column between the engines, and are easily con- 
trolled for both engines by one man. The condensers 
are short and high, affording unusual facilities for 
getting about the main bearings for overhauling from 
both sides. The thrust blocks are incorporated with 
the bedplates, insuring absolute rigidity. 

We have stated that the engines are 10 ft. 3 in. 
apart, between centres; the propellers are 11 ft. 9 in. 
apart centres, Each is 10 ft. in diameter by 13 ft. 
pitch, and there are three manganese bronze blades to 
each, and these are bolted to steel bosses. They work 
outwards in accordance with Messrs. Gourlay’s usual 
practice, their experience being that for the best results 
that is necessary. The method of supporting the pro- 

ellers is shown by the engraving on page 571 (Fig. 6). 
The brackets are solid forgings without welds, made 
by the builders. They were forged outwards from the 
boss. The lower arms are about 3 ft. long, securely 
riveted to the keel, and the upper arms are about 6 ft. 
long, riveted to the shell and frames of the vessel, 
thus insuring — —o. The builders decided 
to adopt solid forged brackets in preference to the 
usual cast steel, as they regarded the former as a much 
stronger and more reliable job. The bracket and 
stern tubes are bushed with a special mixture of white 
metal, and the propeller shafts have no gun-metal 
bushes. Messrs. Gourlay have fitted a large number 
of both single and twin screw steamers in a similar 
manner with most satisfactory results, especially 
when the vessels (as in the present case) navigate 
sandy waters. The corrosion usually set up by the 
ordinary brass bush arrangement is also obviated. 

There are two main boilers, each double - ended, 
13 ft. 8 in. in diameter by 18 ft. 9in. long, having 
about 8000 square feet of heating surface, and work- 
ing with steam at 160 lb. pressure. There are two 
stokeholds, worked on the closed stokehold system of 
forced draught, each being operated by a large double 
inlet Capell fan. Two of Weir’s automatic feed 
pumps deal with the feed water. The circulating 
water to the condenser is supplied by two independent 
centrifugal pumping engines, while the bilge pumps 
consist of two sets of duplex pumps; the only pumps 
operated by the main engines being the air pumps. 
There are also evaporator, feed heater, and filter, 
besides a complete arrangement of sanitary and fire 
pumps. : 

During the speed trials of the vessel the machinery 
was tested very severely and gave the utmost satisfac- 
tion, while the speed and other performance of the 
vessel exceeded the contract stipulations at all points. 
The following Table gives the results of two of the 
measured mile runs, which are fairly indicative of the 
whole : 




















| 
_ | Star- Star- 

| Port. | board. Port. | hoard. 
Steam ee ee eo Ib.) 161 | 161 150 | 150 
i a ie Sime 26 27 | 263 
Revolutions .. «.. ..| 178 172 178 172 
Casing, inter. pressure... _Ib. 62 63 62 63 
Casing, low-pressure .. ,,| Ill | 115 11 11.5 
Indicated horse-power.. ..| 2056 | 1991 | 1997 | 1933 
Total % ee 4047 





Mr. James Pollock, London, acted as superintend- 
ing engineer in this country on behalf of the owners 
during the construction of the vessel. 





American Steet Ratts.—The oem ong of Bessemer 
steel rails in the United States last year was 1,266,081 
tons, as compared with 904,020 tons in 1894, 1,036,353 
in 1893, and 1,458,782 tonsin 1892. In the 1,266,081 tons, 
representing the production of Bessemer steel rails in the 
United States last year, Pennsylvania figured for 837,043 
tons; Illinois, for 324,050 tons; and other States, for 





104,988 tons, 
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LOCK-NUTS AND NUT-LOCKING 
DEVICES.* 


By E. H. G. Brewster, A.M.1.C.E., M.I.M.E., 
Chartered Patent Agent. 

HAVING recently reported on a new lock-nut, the 
author’s attention has been most forcibly drawn to the 
large number of inventions connected therewith, and the 

reat similarity of many of the ideas embodied therein. 

e has in consequence thought that a paper on the sub- 
ject would be of value to many. 

The desirability of a good lock-nut is apparent to every 
engineer, and one is forcibly reminded of it, not only by 
the number of more or less successful attempts that have 
been made to produce such a piece of mechanism, but by 
the trouble and danger that is constantly arising from the 
nuts of screw-bolts becoming loose. 

A man who is not an engineer might say, Why use 
screw-bolts at all? Why not use something else? The 
reply to such a question would be, Because it is the best 
means we have of connecting the parts of machines that 
require to bs taken asunder, and it is the most compact 
and handy; it is a case of the survival of the fittest. 
Other devices have been used, as all know, such as taper 
pins, keys, cotters, and cotters and gibs, and these devices 
are in use at the present time for special purposes, Taper 
pins in former times were used for connecting together 
the framework of machines of all kinds, even watches 
and clocks; but their use is now obsolete. The advan- 
tage of using bolts over taper pins and cotters is easily 
illustrated. Imagine any piece of mechanism that 
through wear would require to be adjusted to the extent 
of say half an inch; with a screw-bolt this can easily be 
done without the bolt occupying any space of conse- 
quence, and it does not matter in what position the bolt 
is ; but if a cotter is used, a much larger pin would have 
to take the place of the screw-bult to be of the same 
strength, owing to the cutting away of the metal for the 
hole for the cotter, and to get the same amount of adjust- 
ment with the same gripping power the cotter would 
have to be 13.816 in. in length, allowing 1 in. of it to be 
in the pin, to get the same result that can be got by a 
l-in. diameter bolt that would only project from the face 
of the thing to be adjusted after the half had been taken 

up, 14 in., 1 in. of this being the depth of the nut, and 
the width across the angles of a 1-in. diameter hexagon 
nut would be rather less than 2in. A further disadvan- 
tage is that the hole for a cotter must be rectangular, 
and holes of this shape are more costly to make 
than those that are circular; and again, one side of the 
pin would be taper—another disadvantage. Another 
disadvantage is that should a pin get jarred, there would 
be the possibility of it, as in the case of the bolt, turning, 
and the slightest slackening of the parts would then 
cause the pin to fall out—a contingency likely to happen 
long before a nut would drop off from the same cause, 
unless some locking device were provided, such as a 
slotted boss on the article to be connectéd up, to keep the 
cotter in position, which would be an additional expense. 

The following brief history of the screw may be of inte- 
rest, as it is intimately connected with the subject of the 


paper: 

The screw has long been known as one of the six 
mechanical powers. It was used for presses in the days 
of the Roman Emperors. A Greek mathematician, 
Pappus Alexandrinus, of the fourth century, devoted his 
attention to the setting out of the threads of screws. 
He used for his purpose a templet of thin brass, in the 
shape of a right-angled triangle, which he wound around 
the cylinder on which was to be cut the thread. 

An Italian named Franciscus Beroaldus published a 
book in 1578, in which he shows many applications of the 
screw, and the importance that he gives to it shows that 
it cannot have been much used at that time. 

‘“Wood screws ”—that is, screws for use with wood, 
but made of metal—were constructed in England in the 
early part of the eighteenth century, if not earlier, by 
hand, the blanks for them being first forged to shape ; 
then the nick across the head was cut by a hand or hack 
saw, and the thread worked out by means of a file. 

The first patent for — by machinery was 
taken out in 1760 by J. and W. Wyatt, and was for the 
manufacture of ‘‘ wood screws.” 

It was not until Henry Maudelay invented the self- 
acting screw-cutting lathe that screw-bolts can be said to 
have come into — use; for it was by means of this 
Invention, and the adoption of the idea embodied therein, 
that engineers were given the power of making duplicate 
Screws with accuracy. From his works Sir Joseph Whit- 
worth came—the man who, by his love of accuracy and 
his devotion to it in connection with machine tools, 
brought the screw to its present prominence, and, as we 
all know, instituted the gauge that is known by his 
name, and that is now used in every workshop in this 
country for all screws above } in. in diameter, and in 
many of the workshops abroad. 

For screws under } in. in diameter Professor M. Thury, 
of Geneva, has done what Whitworth did for screws of 
larger size. He has collected together a number of screws 
— by the leading makers of clocks and watches, an 
a them established a gauge that has been adopted 

y the manufacturers of Switzerland and by the British 
Association for the Advancement of Science with but a 
slight alteration, This latter body appointed a com- 
Inittee to inquire into the subject in 1878, and it finally 
parted thereon in 1884, This gauge is known in Eng- 

nd as the B.A, gauge, and, with the exception of the 
Ne at the root of the thread and the top of the thread 

ng two-elevenths, instead of one-fifth and one-sixth 
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respectively, of the pitch, as in the gauge bere by 
Professor M, Thury, is the same as that advocated b 
him, and is now being adopted in this country for all 
small-size screws, particularly for electrical work and 
clock and watch work. 

While on this part of the subject, it would be well to 
mention that the English photographic camera makers 
are adopting a special guage for the screws and caps, or 
nuts, for their lenses, which, while of large diameter, do 
not require a gauge of the coarseness of that of the Whib- 
worth, as it would be much too clumsy for the purposes 
of these manufacturers. 

_ The late Sir William Palliser’s name ought to be men- 
tioned before leaving the historical part of the paper that 
relates to screws only, for to him is due the credit of 
having brought prominently to the notice of the public 
the fact that if a bolt is made with the unscrewed por- 
tion of the shank of a diameter not greater than the 
diameter across the bottom of the threads, the bolt is 
stronger than if of the diameter across the outside of the 
threads. He took out a patent for bolts made in this 
way in 1862. P. M. Parsons followed with a patent for 
@ similar idea in 1867. : 

The previous details that have been given in connection 
with screw-bolts the writer believes will interest those 
who are unacquainted with them, and he will, he trusts, 
be forgiven by those who are, as they are intimately con- 
nected with the subject of the paper, and he feels that 
he would not have been justified in omitting to bring 
them forward. ; 

The following list of qualifications are required by a 
perfect lock-nut and a perfect nut-locking device : 

The perfect lock-nut should— 

‘ ‘ Lock on its bolt, and on any part of the shank of the 
olb. 
2. Be simple of construction. 

3, Be as strong as the ordinary nut. 

4. Be easily screwed on and off its bolt. 

5. Not damage the bolt. : 

6. Be capable of being easily made in any engineering 
workshop. 

7. Be cheap to manufacture. 

The perfect nut-locking device should— 

1. Lock the nut so that it cannot shift its position. 

2. Be of a simple character, and strong. 

3. Do no damage to the nut, to the bolt, or to the things 
to which the bolt and device are attached. 

4, Enable the nut to be taken on and off any number 
of times without detriment to itself, the bolt, the nut, or 
the things in contact with them. 

5. Be cheap to make, 

_ The earliest attempt to meet the above requirements 
in the shape of a nut was the common jam-nut, pro- 
bably originated by our old friend, ‘‘the idle apprentice,” 
who in a spare moment thought that two nuts would be 
better than one, This troublesome member of the com- 
munity has on more than one occasion been of service to 
mankind—unlike his brother, the mischievous appren- 
tice, although it is on record that even be once did good 
by inserting two irons into his master’s plane, and by so 
doing caused it to work better. 

The fault of the common jam-nut is that it is apt to 
enter into a conspiracy with its fellow-nut to work to- 
gether, instead of in opposition to it, and when this takes 
place it ceases to be of any service. At the best of times 
it necessitates a longer bolt than when only a single nut 


is used. 

The following inventions have been selected as fore- 
runners of various types of ideas that have been put into 
form in the endeavour to arrive at a good lock-nut or 
nut-locking device : 

The first patent for a lock-nut was taken out by F. P. 
Dimpfel, a communication from Kingston Goddard, in 
1856. The underside of this nut was recessed to take a 
pawl, which dug into the thread of the bolt should the 
nut tend by a jar or shock to unscrew. e pawl was 
kept in position by a plate screwed to the bottom of the 
nut, and the pawl was kept up to its work by a spring. 
The nut could be turned back by inserting a pin throug’ 
a hole in the side of the nut, so that the pawl was kept 
clear of the bolt. 

The earliest nut-locking washer was that of Cowper 
— Coles. This washer was conical, and was to be 
used with the tapered end towards the head of the 
bolt. The washer might be loose, or it might be attached 
to the nut. It was to be used in the fastening of ships’ 
armour - plates, and was provisionally protected in 
1864. But in the event of some not considering this a 
true nut-lock, the one, two ysars later in date, invented 
by John Patterson, and protected provisionally, there 
can be no doubt about. This washer has had man 
imitators. The washer was formed of a thin plate, which 
projected beyond the sides of the nut. When the latter 
was tightened up, a portion of the edge of the washer was 
then bent up against one of the flat sides of the nut by a 
hammer and chisel. In cases where bolts were within a 
reasonable distance of one another, a compound washer 
was used, consisting of a single plate with holes for the 
bolts, the edges of the washer being turned up against the 


d| nuts in the same way that they were for single washers. 


To prevent the turning of the single washers on the bolts, 
their undersides, the inventor said, might be ribbed or 
burred. : : 

Of mixed nut-locking devices, an early example, and 
one that has been frequently re-invented since, is that of 
James Murpby, patented in 1857. He formed longi- 
tudinal grooves in his bolt and nut, and then drove a key 
into a groove when the nut was in position 

G. W. R. Bayley adopted a system of locking nuts 
that has been followed, as in previous cases, by many 
imitators. He drove a wedge between the under surface 
of the nut and the surface against which it was screwed. 





R, Bodmer in 1866 slit the end of the bolt, and when 


the nut was screwed up opened out the end by means of 


| a wedge. 

Stafford and McCallum in 1867 slit the end of the bolt 
as did Bodmer, but drove their wedge into the slit and 
left it there. 

F, Tudor, an American, patented in 1867 the use of 
cupped washers, 

A. M. Clark, in his patent of 1867, grooved the surface 
against which the nut bore, used no washer, and grooved 
the underside of his nut. When the nut was tightened 
up (which had to be done in a manner to enable a groove 
in the nut to match with a groove below it) a pin with a 
gib end was driven into the hole thus made. A recess 
— made in the bottom groove for the head to be sprung 
into. 

W. R. Lake patented for J. Hale in 1868 a method of 
making washers for the screws at the end of axles of car- 
riages, which he made of coiled strips of wood steamed 
and cut into pieces, which when pressed by the nut 
assumed the ordinary form of a disc washer. 

H, Chapman invented in 1868 a nut with an indented 
underside ; he also constructed a washer with indents to 
match both on upper and lower surfaces, and indented the 
surface against which the underside of the washer bore. 

The first patented split lock-nut was that of R. Wil- 
liams of 1870; it was spiked inside, and had an outer 
nut that was screwed down over it. This nut was used 
for wire rope bolts. ; 

_J. Kenyon in 1870 protected an invention for forming 
right-hand and left-hand threads on the same bolt and 
on the same part of the bolt, and used two nuts, one of 
which was to be a jam-nut. He also made holes or 
indents on the opposite faces of his nuts, and when they 
were brought tightly together he inserted strips of metal 
into the holes. 

. Purdie invented in 1873 a combined washer and 
nut-locking bolt, and constructed it as follows: On the 
underside of the washer, which was of rectangular form, 
a lip was cast to clip the outside edge of, say, a fishplate, 
and in the body of the washer, near to the bolt-hole, 
@ recess was left to take a T-headed d This, when 
the nut that was to be held in place had been screwed 
down, was raised against the side thereof, and prevented 
the same turning. The dog might be kept in posi- 
tion, when the force of gravity was not sufficient, by 
inserting a spring in the recess so as to bear against the 
side of the dog, which would cause it to be held by a 
notch formed in the recess on the opposite side to the 


spring. f 

Stephen Alley (1873) designed a nub with projections 
on its underside, and formed recesses to correspond in a 
washer plate that was of an elastic character, and on the 
nut being screwed home the projections fitted into the 
recesses, the projections being of such a character that 
they easily slipped over the recesses until the nut was 
quite tight. 

The following year (1874) W. H. Northcott patented 
a nut that had a hole drilled through it from the top, 
which hole was toned and took a screw, which passed 
to the underside of the nut into a hole below, a number 
of which were drilled in the substance taking the bolt. 

Yull in his specification (1874) delineates a 
method of connecting two plates or two flanges together. 
He makes oval holes and passes gibs through, which are 
made with the underside of the head inclined upwards at 
an angle to suit that of a wedge-shaped washer which he 
uses therewith. The gibs, on being put through the 
holes and the washers, are turned in the direction of the 
higher side of the washers, by which action the plates 
become locked together. , 

A. M. Clark (Leon Jacqueau, 1874), not contented with 
having a split key through a slot in the side of the top of 
hie bolt to keep the nut from shifting, cuts vertical 
grooves down the sides of the nut and secures ib by means 
of a wedge placed in one of these grooves and driven into 
a hole in the article holding the bolt. 

Louis Sterne (1875) forms his bolt ends slightly inclined 
to one side, by which means the nut on it bears on one 
edge and jams the threads of the nut and bolt together. 


(To be continued.) 





SrwacGeE aT TrpsHEtr.—On Wednesday the members of 
the Blackwell Rural District Council made an official 
inspection of new works which have been established at 
Tibshelf, for the disposal of the sewage of the village. 
The authorities have adopted what is known as the 
Cosham system, promoted by the Natural Purification 
Company. The patentee of the method is Mr. T. Cosham, 
of Newark. Mr. H. Walker, of Nottingham, has acted 
as engineer. The sewage, on reaching the outfall works, 
flows into a screening and chemical chamber, which is so 
constructed as to thoroughly break up the solid matter, 
and reduce it to as fit for subsequent chemical treat- 
ment. The chemical cage is arranged so as to regulate 
the quantity of precipitant to the actual flow of sewage, 
thus avoiding any waste. The sewage then flows into the 
first compartment of the precipitating tank, which is rect- 
angular in form, and divided into eight compartments by 
means of cross-walls, aconnection between each compart- 
ment being obtained by means of what the patentee calls 
* flocculent flues,” which are similar in form to chimney 
flues, These occur in alternate corners of each compart- 
ment, thus giving the sewage the maximum length of 
flow, and thereby keeping it longer in contact with the 
precipitant. The advantage arising from the adoption 
of these flues is that they hold back the floating matter, 
and prevent the bulk of it passing from one compartment 
to another. Thus, by the time it reaches the last one, it 
is practically free from suspended matter. The flues also 
cause the sewage to have a combined flow in each com- 
partment, viz , a downward followed by an upward, which 
assists the precipitant in its work, 
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speech delivered on Tuesday, remarked that somehow or 
other the wave of prosperity had not touched the co: 
trade. There was certainly some little improvement in 
the value of coke, which was largely for metal- 
lurgical purposes, but with respect to the general trade 
in coal there was no increase. Times were difficult, and 
the issues at stake were very great. All they could do 
was to keep their powder dry, and to try to bear the ills 
they had rather than to fly to others, some of which they 
Isnew a great deal too much about. 

Midland Institute of Mining Engineers.—At the last 
meeting of the members of this Institute, Mr. G. Blake 
Walker’s paper on “The Roth Method of Firing Shots” 
gave the initiative to an interesting discussion, Experi- 


ments were made showing the means by which an explo- | ¢ 


sion of the cartridge is caused in the Roth system, which 
appeared, in the view of Mr. Shea, a good and serious 
attempt to avoid the use of the fuze in mines. In reply to 
a question, Mr. G. B. Walker stated that it is usual to 
carry the tube only just through the shot-hole, and that 
two minutes elapsed before the shot was fired, so that 
there was plenty of time to get away. He explained also 
that the system had been used in Westphalia with very 
satisfactory results. A discussion arose on Professor Lewes’ 

aper on ‘* Mining Explosives.” In a review of the position, 
Mr. H. Bonser said a perfectly safe explosive had yet to be 
manufactured, and it followed that mechanical methods 
must be resorted toin this direction. Nothing safer than 
the water cartridge and the gelatinous cartridge had yet 
been employed, and the committee on the subject might 
extend their observations by firing explosives surrounded 
by water in future experiments, when he had little doubt 
that the problem of complete safety would be solved. 
Professor Lewes had stated that a small quantity of 
carbon monoxide would make a mixture of coal-dust and 
air very explosive, and that by packing carbonite in a 
small bomb and sprinkling coal-dust on to it, the whole 
was readily ignited by alighted match. The experiments 
carried out by the committee of the North of England 
Institute did not bear out this contention, and actual ex- 
periment outweighed all theories. With any high explo- 
sive the quantity of carbon monoxide produced by a shot 
was perfectly inappreciable in a working place. A dis- 
cussion on Mr. R. Kennedy’s paper on “ Electrical Ma- 
chinery in Mines” was adjourned. 


“The Micrographic Structure of Metals.”—Professor 
Arnold, of the Sheffield Technical School, who has de- 
voted much attention to the microscopic appearance of 
metals, both in the pure state and when mixed with small 
percentages of impurities, lectured recently before the 
Sheffield Microscopical Society on the subject mentioned 
above. He pointed out that the variations of the arrange- 
ment of the crystalline particles of gold and copper when 
mixed with bismuth and antimony were most pronounced, 
and that the experiments had been the means of clearing 
up several little difficulties met with in dealing with the 
structure of steels containing sulphur as an impurity. 


The Leeds Tramways Bill.—Notice has been given in 
Parliament of a motion to suspend the standing order 
which prohibits a Committee of Parliament from giving 

ower to a corporation to work their own tramways. 

his course has been decided upon in consequence of the 
adoption by the Government of the principle of the cor- 
poration working of tramways in their Light Railways 
Bill. At present the Leeds Corporation do not possess 
full powers for working the city tramways. They are 
only authorised to work the tramways until a company 
shall lease them in accordance with the corporation’s terms. 


Iron and Steel.—W ork continues to be plentiful in the 
Leeds and Sheffield districts, generally speaking, and the 
volume of business compares very favourably with that of 
last year. Orders for flax and hemp machinery continue 
to be received by textile machine makers, and hydraulic 
and electrical engineers havea fair quantity of work in 
hand. There is little work for locomotive builders. Some 
large and remunerative orders have been received for 
ammunition from the Japanese Government, and the 
forges in the Leeds district are active. In Sheffield, the 
forges, tilts, and rolling mills employed upon the pre- 
paration of material for the local industries are nob 
engaged full time. Manufacturers of railway material 
are busy, and some firms have sufficient work in hand to 
keep their men well employed for several months. This 
isa very satisfactory condition of affairs, especially when 
a comparison is made with the depressed condition of 
affairs for several years past. Bessemer work is in great 
demand, and the inquiries for springs and spring steel are 
more reg utlery is still depressed, but electro- 
plate and silver have advanced. Crucible steel is active, 
and at the present time there are good orders in hand 
for best tool steels. Quotations are as follow: Bessemer 
billets, of special carbons used in the Sheffield trades, 
5l. 12s. 6d. to 6/.; bar iron firm at 5/. 10s, makers’ worke, 
6l. in warehouse; Siemens steel, average price, 7/. 10s. ; 
Lincolnshire forge pig, 393.; hematites (delivered in 
Sheffield), 548, 6d. to 57s. 6d. ; foundry iron, 42s. 


South Yorkshire Coal Trade.—Trade has slightly im- 
proved, but the volume of business is yet extremely 
small in some departments. The demand for steam coal 
keeps well up, and a large and increasing tonnage is being 
exported from Hull and Grimsby. Prices are, however, 
competitive, and it is with difficulty that a satisfactory 
profit is seen at the termination of a contract. House 
coal is dull, the local and metropolitan demand alike 
being poor. Gas ooal is declining in —_— but manu- 
facturers’ fuel has improved, especially in the lower 
priced classes. Common coke sells freely at the enhanced 
rates which came in a few weeks co Silkstones (best) 
realise from 83. 3d. to 93. per ton ; Barnsley house, 7s. 3d. 


to 83, $d.; gas coal, 6s. to 7s.; manufacturers’ fuel from 


NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for the best steam coal has 
become more active; quotations have ranged from 10s. 3d. 
to 103. 6d. per ton, while secondary qualities have made 
9s. 9d. to 103. per ton. There is, of course, no great 
activity at present in household coal; No. 3 Rhondda 
large has made 9a. 6d. to 93. 8d. per ton. Makers of 
patent fuel are generally well employed. The demand 
for coke has also been maintained; foundry qualities 


have made 15s. 6d. to 16s. 6d. per ton, and furnace ditto | g 


133. to 143, 9d. per ton. The manufactured iron and steel 
trades have shown, if anything, less activity, the demand 
for steel rails having been quiet. The iron ore trade has 
been fairly active; the best rubio has made 11s. 9d. per 
n. 

Milford Docks.—It is reported at Milford Haven that 
the Lords of the Admiralty have granted a subsidy to 
the Milford Docks Company for the use of their large 
graving dock at Milford, when required by them. This 
dock, which is 600 ft. long, is considered to be one of the 
finest dry docks in the kingdom. 


Bristol Docks.—The suggestion of Mr. Wolfe Barry 
that a dock trust should be formed for Bristol upon the 
model of the Mersey Docks and Harbour Board continues 
to excite a good deal of local attention. Hitherto the 
Bristol Docks have been under the control of the Bristol 
Town Council ; the creation of a dock trust would render 
them a separate undertaking, carried on solely in the public 
interest. 


Keyham Extension.—Although the staff of workmen 
employed by Sir J. Jackson on the Keyham Dockyard 
extension does not much exceed 300, a large amount of 
work has been done. Building plant has been arriving 
in large quantities by railway daily, and, in addi- 
tion, five shiploads have arrived from the Manchester 
Canal, Dover, and other places where Sir J. Jack- 
son has had extensive centracts. The plant now 
at Keyham includes three steam navvies, each capable 
of doing the work of 120 excavators, and eight loco- 
motives. The work of driving piles for the construc- 
tion of the dam will commence this week. The dam 
will take 18 months to construct, will be about a mile in 
length, will form the sea boundary of the extension area, 
and will be built entirely of timber. 


Torpedoes at Devonport.—The work of providing a float- 
ing dépé6t for the convenience of torpedo-boats and 
torpedo-boat destroyers at Devonport has nm com- 
menced, and will be completed by the time it is found 
necessary to demolish the wooden battleships Indus and 
Vengeance which are now used for that purpose. The 
new dépét will be formed by mooring together, end on, 
the Valiant, now used as a divisional ship, and the De- 
fence, hitherto known asa floating factory. It was at 
first intended to moor the Valiant and the Defence side 
by side, but it has been pointed out by the local officials 
that the embarkation of stores would be considerably 
facilitated if each vessel had both her gangways clear ; 
and it has, therefore, been decided to moor them end on. 


The ‘‘ Renown.”—The Renown, line-of-battle ship, was 
laced in Keyham basin on Saturday. The opening up of 
er machinery has been commenced for inspection by the 

Admiralty engineers. Ifthe report of the inspection is 
satisfactory, the machinery contractors will be paid the 
balance of the money due, and will be relieved of further 
responsibility. 

Quick Despatch.—The steamer Ocean, owned by Messrs. 
Lambert Brothers, of London and Cardiff, docked at 
Barry at 2.30 on Saturday afternoon, and sailed in the 
evening on the same tide, having loaded a cargo from 
the Ocean Coal Company, of 1933 tons, cargo and 
bunkers, the actual loading having only occupied 4 hours 
15 minutes. The steamer was loaded in six hours, from 
6 a.m. to noon, on the preceding Monday by the same 
colliery, and has thus taken two cargoes out of Barry 
Dock, to London, in a week. 


Pembroke Dockyard.—Mr. W. H. Churchyard has pre- 
pee a plan for an extension of the dry dock, absorbing 

o. 2 roadway and the adjacent space. The plan was 
brought under the notice of the Lords of the Admiralty 
upon the occasion of a recent visit to Pembroke. The 
length of the proposed dock is 600 ft. It is also proposed 
to extend the pier at Hobbs’ Point in a direct north- 
westerly line parallel to the Haven Channel, as far as the 
dockyard main landing-place. The intervening space is 
on ore to be devoted to a basin large enough to accom- 
modate eight first-class line-of-battle ships, and a dock 
accessible from the basin. The Lords of the Admiralty 
—_ ‘7 yet arrived at any definite decision upon the 
subjec 





NOTES FROM THE NORTH. 
: GLascow, Wednesday. 
_ Glasgow Pig-Iron Market.—There was comparatively 
little business done last Thursday forenoon, not more than 
15,000 tons changing hands ; but the tone was good. Scotch 
iron slightly recovered in price. Business was very idle 
at the afternoon market, and prices were unaltered. 
The settlement prices at the close were as follow: 
Scotch iron, 46s. 14d. per ton; Cleveland, 37s. 104d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 47s. 9d, and 45s, 3d. per ton. A good business was 
done on Friday forenoon, and at firmer prices, which 
advanced all round 14d. to 2d. per ton. Business was 
active in the afternoon, some 30,000 tons being dealt in. 
“‘ Bear ” covering was general, and the price for Scotch 
rose 4d. per ton. At the close the settlement prices were 
46s. 4}d., 38s. 14d., 48s. 14d., and 453. 6d. per ton respec- 
tively. On Monday forenoon the market was very firm, and 





2s. 6d. to 53. 6d. ; common coke, 8s. 6d, to 10s, 


further progress was made in prices. About 20,000 tons 











changed hands, chiefly Scotch, the price Of which rose 
- per ton. Cleveland also rose 44d. and hematite iron 

. per ton. The respective settlement prices at the 
close were 46s. 74d., 38s. 3d., 483. 3d., and 45s. 74d. per 
ton. Business was quieter on Tuesday forenoon, when 
the dealing was largely of an — character, and of 
the 10,000 tons that changed hands, one-half was of that 
description. Scotch iron rose 4d. per ton and Cleveland 
1d. In the afternoon the tone was easier, with little 
doing, 10,000 tons covering the whole business. Prices 
ropped 2d. to 3d. per ton, and the settlement 
prices at the close were, respectively, 46s. 6d., 383,, 
483. 1}d., and 453. 6d. per ton. A big business, 
some 23,000 to 25,000 tons, was done this forenoon, 
and in the afternoon sellers were asking 46s. 6d. per 
ton cash. The following are the quotations for several 
No. 1 special brands of makers’ iron: Clyde, 50s. per 
ton; Gartsherrie, Summerlee, and Calder, 503. 6d.; 
Coltness, 53s. — the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 503. ; Shotts (shipped 
at Leith), 52s, per ton. Two furnaces that were making 
ordinary have been turned on during the past week to 
make hematite iron, namely, one at Calder and one at 
Govan Works. The total number of blast - furnaces in 
actual operation in Scotland still remains at 81, as com- 
pared with 75 at this time last year. Three are makin 
basic iron, 37 are working on hematite ironstone, an 
41 are making ordinary iron. All the furnaces making 
basic iron are at Glengarnock Works, where the basic 
Bessemer process of making steel is still prosecuted, 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 6962 tons, as compared with 5562 tons in the 
corresponding week of last year. They included 195 tons 
for Canada, 140 tons for South America, 435 tons for 
Australia, 395 tons for Italy, 503 tons for Germany, 274 
tons for Spain and Portugal, smaller quantities for other 
countries, and 4575 tons coastwise. e stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 356,120 tons yesterday afternoon, against 356,193 tons 
yesterday week, thus showing a decrease amounting for 
the past week to 73 tons. 


Finished Iron and Steel.—There is a steady business 
doing in manufactured iron at about former prices. In 
the steel trade things continue to be very active, with 
orders coming to hand in a very encouraging manner. 
Makers are far from being satisfied with the prices that 
are ruling, and some of them are seeking for a favourable 
5 gpmncrnae to ask an advance. It has been said that if 
the present demand had been experienced 10 years ago, 
prices would have been 2/. to 3. per ton dearer. 


Sulphate of Ammonia.—Since last report this commo- 
dity has been in better demand, and the price has ranged 
from 7/. 17s. 6d. to 7/. 183. 9d. per ton. Prices were 
further up to-day, 8/. 2s. 6d. per ton being refused, and 
81. 53. being wanted. 

Glasgow Copper Market.—The price of copper advanced 
1s, 3d. per ton last Thursday forenoon, but the market 
was quite idle, and in the afternoon there was still an 
absence of business. On Friday forenoon 50 tons of 
metal changed hands, and the price again advanced 
1s. 3d. per ton. In the afternoon only one lot was sold, 
the price of which was 45/. 1s. 3d. per ton cash, or 1s. 3d. 
up on the day. Prices fluctuated somewhat to-day, but at 
the close in the afternoon sellers were asking 45/. 7s. 6d. 
per ton cash. 


The Shipbuilding Trade.—An order for a steel twin- 
screw steamer has been placed with Messrs. Murdoch 
and Murray, Port Glasgow. She will be similar in design 
and dimensions to several already built by the same firm 
for the same owners, and is intended for passenger and 
cargo service on the River Amazon. The engines will be 
of the compound surface-condensing type.—Keel blocks 
for four twin-screw steamers—one of 8500 tons, and the 
other three of 500 tons each—and for a 1200-ton steam 
yacht, have been laid down in Greenock shipbuilding 
yards within the past few days; and it is stated that two 
of the Clyde shipbuildersa are keeping vacant berths for 
the first-class cruisers for which orders are expected 
shortly. It is also stated that six of the leading ship- 
building firms on the Clyde have work in hand which 
aggregates to upwards of 165,000 tons. 


North Bridge, Edinburgh.—It has been resolved to lay 
the foundation stone of the new North Bridge, Edin- 
burgh, on May 25. The event is expected to be a very 
big one, as the ceremony will not unlikely call forth from 
5000 to 6000 Masons from various parts of Scotland. There 
is a talk of a recommendation from the magistrates that 
the day be observed as a half-holiday. 


Glasgow Tramway Deputation to Hamburg. — Several 
members of the Glasgow Corporation Tramways Com- 
mittee, accompanied by several expert city officials, have 
this week set out on a visit to Hamburg to make a minute 
inspection of the system of electrical tramways in use in 
that city. They may also inspect some other electrical 
tramway systems in that country before returning home. 
The interest excited in the city on the subject is very great. 


Stirling Water Works Extensions.—The Stirling Water 
Commissioners last week formally opened their new 
filters at Touch Hills. The filters are four in number, 
each 76 ft. by 52 ft., and there are also two clear-water 
basins, each 100 ft. in diameter. These extensions of the 
works have cost upwards of 13,0007. Mr. Gall, Alloa, was 
the contractor. 

Royal Scottish Society of Arts.—An ordinary meeting of 
this Society was held in Edinburgh on Monday night. 
One of the communications read to the Society was on 
‘*Improvements in the Application of Telephones to 
Electric Bells,” by Mr. G. A. Edwards, London. 

Destructive Fire in a Dundee Shipbuilding Yard.—A 
very destructive fire occurred early on Sunday morning 
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in the shipbuilding yard of Messrs. Gourlay Brothers 
and Co., Dundee. It broke out in the joiners’ shop, 
which, along with some other buildings, was reduced to 
ruins, the damaged done being estimated at from 10,000/. 
to 15,0007. About 200 workmen were thrown idle, but 
they have already restarted, having got temporary accom- 
modation. 


The Glasgow District Subway.—The engineers of the 
Glasgow District Subway, Messrs. Simpson and Wilson, 
report that the permanent way of both the outer and 
inner circles is now laid, and that the station platforms are 
nearly completed. The erection of the hauling engines at 
the power station in Scotland-street is finished, and the 
fitting up of the electric appliances for lighting the stations 
is making satisfactory progress. It has been stated this 
week in the local papers that the — of the subway 
will, or may be expected to, take “wea in July, but the 
probability is that the autumn will be well advanced before 
regular traffic will be commenced. 


Institution of Engineers and Shipbuilders in Scotland. 
—The closing meeting of the session of this Institution 
was held last night. In the absence of Sir William 
Arro)], M.P., President, the chair was occupied by Pro- 
fessor Jamieson, vice-president. It was also the annual 
general meeting for the transaction of business. Two 
new vice-presidents were elected, namely, Messrs. W. 
Foulis and M. Holmes. Five new members of council 
were also elected. For papers read during session 1894-5 
premiums of books were voted to Mr. J. M. Gale, Professor 
W. H. Watkinson, and Mr. W. Carlile Wallace. None of 


the medals were awarded. The treasurer’s financial state- | h 


ment was submitted and approved of. Subsequently dis- 
cussions took place on the two papers read at the preceding 
monthly meeting, ‘*The Manufacture of Welded Iron 
and Steel Pipes,” by Mr. J. G. Stewart, B.Sc., and on 
** Nickel Steel,” by Mr. William Beardmore. Strange to 
say, both authors were absent, but the discussions were 
exceedingly interesting. The remarks made on nickel 
steel by Mr. James Riley were of the utmost importance. 





MISCELLANEA. 


Messrs. Earte’s Shipbuilding and Engineering Com- | q 


pany, of Hull, have received an order from the Admiralty 
to construct two 30-knot torpedo-boat destroyers. 


Affairs in the London building trade have come to a 
crisis, and yesterday all the men, with the exception of the 
bricklayers, were to tender the customary one hour’s 
notice to cease work, 


The Bill for extending the Waterloo-Baker-street 
electric railway already authorised, with a view to effect- 
ing a junction with the Manchester, Sheffield, and Lin- 
colnshire’s new line to London, has passed through the 
. House of Commons unopposed. 


Some 1800 miles of the Trans-Siberian Railway have 
now been completed, and it is expected that the line will 
be ready for opening long before the date originally fixed, 
viz., 1904, and not improbably before the end of the cen- 
tury. The total length of the line when finished will be 
about 4560 miles, 


Ata recent meeting of the Engineers and Architects 
Association of Wiesbaden, Herr Dyckerhoff, a cement 
manufacturer, stated that, in spite of the common idea to 
the contrary, a concrete consisting of one part cement, 
three sand, and four of ballast, is improved by the further 
addition of broken stone. 


The traffic receipts for the week ending April 19 on 
33 of the principal lines of the United Kingdom amounted 
to 1,509,876/., which was earned on 18,863 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,502,452/., with 18,728 miles open. There 
was thus an increase of 7424]. in the receipts, and an 
increase of 134} in the mileage. 


The Chilian Government have entered into a contract 
with Messrs, Yarrow and Co. for the immediate con- 
struction of six first-class torpedo-boats, similar to the 
Viper, which the same firm recently built for the 
Austrian Government. The Chilian vessels are to be 
160 ft. in length, by 15 ft. beam, and will be armed with 
torpedoes and quick-firing guns. 


According to experiments made by Mr. Trotter, one 
candle-foot is a good light to read by. Ordinary moon- 
light is equal to .025 candle-foot. Gas-lighted streets 
average .03 candle-foot. In South Kensington Museum 
the lighting correspoads to 1.7 up to 3.2 candle-foot. On 
a theatre stage it is 2.9 to 38 candle-foot, and diffused 
daylight is equivalent to from 10 to 40 candle-foot. 


As the Admiralty have decided to push on with the 
construction of No, 14 dock at Portsmouth, in order that 
the Powerful and Terrible may be completed there instead 
of in a private yard, the contractors have been requested 
to ome their orders. Messrs. Tennant, Walker, and 
Co., of Leeds, have delivered four sets of capstan gear, 
and two sets will be delivered weekly until the order is 
completed. The finishing of the dock in time to receive 
the new ships is now beyond question. 


It is stated that Italy has four submarine boats now 
completed, and another on the stocks. France, however, 
claims to have made the furthest advances in this line, 
though even here the success has not been great, the 
highest speed yet recorded being only six to eight knots. 
Another great difficulty is that of seeing under water. 
Thus M. de Lanessan states that when he was some 
20 ft. under water on board the Goubel in Cherbourg 
Harbour, though he could see to read quite clearly, he 
could not distinguish the hulls of two vessels only some 
10 ft. to 12 ft. away from him. 


Reporting on a collision which occurred at the London- 


road (Manchester) Station of the Manchester, Sheffield 
and Lincolnshire Railway between a passenger train and 
a light engine on March 2 last, Lieutenant-Colonel Addi- 
son points out that it is hardly practicable to afford light 
engines standing on running lines adequate protection in 
all positions by electrical or mechanical means. He evi- 
dently has not much faith in ‘‘track-circuits” or insu- 
lated rails, as there are few if any positions where such 
circuits cannot be utilised to — vehicles left standing 
ona line. Is our English climate really an insuperable 
barrier to their successful working here ? 


According to the statistics collected by the Association 
of German Iron and Steel ufacturers, the output of 
pig iron in the German Empire (including Luxembourg) 
during the month of March was as follows: Puddling 
pig and spiegel iron, 159,002 tons; Bessemer pig, 46,013 
tons; Thomas pig, 281,465 tons; foundry pig, 64,677 
tons; total, 551,157 tons. The total in February, 1896 


tons. The total during the quarter ended March 31 was 
1,560,355 tons, against 1,405,423 tons, representing an in- 
crease, as compared with last year, of 70,013 tons, or 
14.55 per cent., on the month, and of 154,932 tons, or 11,02 
per cent., on the quarter. 


_ An account is given by M. Guillemoux, in a recent 
issue of Le Génie Civil, of a recent examination into the 
state of the hulls of the aluminium yacht Vendenesse, 
and La Foudre, an aluminium torpedo-boat built by 
Messrs. Yarrow for the French Government, He states 
that the hull of the latter had only suffered where it 
ad come into direct contact with salt water from the 
paint peeling off, &c. The interior portions of the boat 
had been painted with red lead, which ——- to be an 
unsuitable material, as it has favoured the oxidation of 
the aluminium. On the whole, he considers the vessel 
has stood service well, though it now requires a thorough 
overhauling. The Vendenesse has similarly been attacked 
where the paint has been removed, but the action had 


harbour, in close proximity to copper-sheathed v 


Mr. Beauchamp Towers’ ingenious apparatus for pro- 
viding a steady platform at sea has been fitted by Sir W. 
. Armstrong and Co. to the torpedo-boat destroyers 
Swordfish and Spitfire, and is also to be supplied toa 
Chilian cruiser now building at Elswick. The apparatus, 
it will be remembered, depends on the facd that a gyro- 
scope tends to maintain an invariable plane of rotation. 
In practice, a | ey is arranged to rotate about a 
vertical axis. As the vessel rolls, the gyroscope, main- 
taining its original plane of rotation, tilts relatively to 
the vessel, and this relative motion is used to control the 
supply of water to a set of four hydraulic cylinders con- 
nected to the steady platform in a suitable manner. In 
practice it isfound that with it a search light on a small 
vessel can be kept quite steady on a mark even in a heavy 
sea. 


The London, Chatham, and Dover Railway Company, 
in conjunction with the Northern of France Railway, 
announce that an important new service from London to 
Cologne, Berlin, and St. Petersburg will be brought into 
operation once a week from May 9. Passengers will 
leave Victoria at 11.0 a.m. on Saturdays, and travel via 
Dover and Calais, Brussels, and Berlin, reaching Cologne 
at 11.30 the same night, Berlin at 8.40 the following morn- 
ing, and St. Petersburg on Monday afternoon at 3.50 p.m. 
The trains will be composed of sleeping cars and one 
dining car. This service will effect a saving of nine 
hours, compared with the ordinary through trains, and 
will give an excellent and rapid means of reaching Berlin 
by the Calais route. There will also be a special service 
on the same day via Ostend, and passengers leave Vic- 
toria one hour earlier, viz.,10.0a.m. A similar service 
will leave St. Petersburg on Tuesdays for the return 
journey, by both routes. 


The Copenhagen Telephone Company, which now 
boasts one of the most perfect installations in the world, 
had at the end of last year 4196 direct subscribers’ lines 
to the central station, the increase during 1895 having 
been 637, against 556 during the previous year. To 
central stations in provincial towns in Sealand there were 
1151 direct subscribers’ lines, making a total of 5347 direct 
lines. In Sealand there are altogether 6624 telephones, 
averaging one telephone for about every 130 inhabitants, 
There have been carried on 15,200,000 conversations 
during the year at the Copenhagen and neighbouring 
central stations, averaging a cost to subscribers of 3 to 
4 dre (about 4d.) per conversation ; the number of con- 
versations shows an increase of 50 per cent. as compared 
with 1894. The shareholders receive a dividend of 7 per 
oa and a very substantial sum is added to the reserve 

und. 


The plan of deepening the water between Copenhagen 
and Sealand on the one side and the island of Amak on 
the other side, so as to bring about a canal navigable for 
ood-sized vessels, has recently been revived. The plan 
ates from about the year 1860, and it was intended that 
English capital should have been ——— in the under- 
taking, which, however, was dropped. Some two or three 
years ago a Government Commission investigated and 
reported upon the matter, recommending a canal of 
partly 70 ft. and partly 140 ft. breadth at bottom, and 
that the ‘‘Sorte Rende” should be deepened to 16 ft. in 
not less than 200 ft. breadth. This Pew was principally 
based upon military or naval considerations. It is now 
propose to make a sort of exchange between the Copen- 

agen Corporation and the State, the former taking upon 
itself the principal portion of the canal expenditure, and 
receiving in return certain areas of land belonging to the 
State and situated on the island of Amak. 








A great engineering work, of immense importance to 


was 496,170 tons, and the total in March, 1895, 481,144 | J, 


been intensified by the fact that she had been much in| O 





the city of Venice, has just been completed. Fifty-eight 
years ago, in order to prevent the damage caused by the 
occasional overflowing of the River Brenta, the Austrian 
Government, on the recommendation of the celebrated 
engineer Paleocapa, carried out certain works by which 
the mouths of that river were carried into the Chioggia 
Lagoon, some distance south of their original outlet. 
Since then the alluvium brought down by the river has 
threatened to convert a portion of the Chioggia Lagoon 
into a fever-breeding swamp. and also to cause serious 
damage to the whole Venice Lagoon by silting. Ib was 
accordingly decided to construct a new channel for the 
Brenta, 16 kilometres in length, giving the river a direct 
outlet to the sea near Brondolo, still further south. 
This scheme, which was estimated to cost 8 million lire, 
and was begun in 1884, has now been brought to a suc- 
cessful conclusion. The new channel, by means of sub- 
sidiary canals, also provides a fresh outlet for the Bac- 
chiglione and other rivers formerly flowing into the Venice 
goon. 

In his evidence before the Select Committee on the 
Dangers of Petroleum, Mr, Boverton Redwood stated 
that absolute security could not be guaranteed, even if 
the flashing point were raised to 100 deg. Fahr., and that 
any attempt to do so would render the existing sources of 
supply inadequate and send up the price. He advocated 
on the other hand, proper inspection of the lamps offered. 
for sale, unsuitable lamps being prohibited. As it is ad- 
mitted even by the Scotch oilmen who are at the bottom 
of the agitation, that if suitable lamps are used, there is 
little or no danger involved in the use of oils satisfying 
the present flashing-point test, it is to be hoped that any 
changes recommended by the Committee will take the 
form recommended by Mr. Redwood, rather than that 
of raising the present oil standard, which would involve 
@ substantial increase in price. As a matter of fact, the 
present regulations almost completely prevent the use of 
gasoline in this country, which has given excellent results 
for heating, lighting, and power purposes in the States. 
f course the proper means of using this light spirit had 
to be found out, but they are now well known, and, when 
adopted, insure perfect safety. 

The Battersea Vestry recently invited competitive 
schemes for the lighting of the parish by electricity, and 
for the utilisation of the refuse destructor in connection 
therewith. Premiums of 50/., 30/., and 15. were offered for 
the three best schemes submitted, it being stipulated that 
those finally selected should become the absolute property 
of the vestry, and that in the event of the actual execu- 
tion of the work the premium of the successful competitor 
should merge into and form part of his commission or 
remuneration. Competitors were required to report as to 
the best method of utilising the waste heat from the 
destructor at the vestry dust dépét, and to provide (1) for 
the lighting of small areas, main and side roads, and public 
and private property; (2) for extending the lighting to 
all main roads and property abutting thereon; and 
(3) for extending the mains to all side roads. Full 
sets of drawings had to be submitted and detail 
estimates given of the capital cost. Twenty - eight 
competitors applied for the conditions, and Mr. Robert 
Hammond, of Ormond House, Great Trinity-lane, E.C., 
was appointed assessor, and, as a result of his report, the 
first prize of 50/. was awarded to the Brush Electrical 
Engineering Company, Limited, the second of 301. to 
Mr. W. Best, and the third of 151. to Mr. J. Hardie 
Maclean. It has been decided to proceed at once with 
the lighting of the town hal] at an estimated cost of 3000/., 
Mr. Hammond being appointed consulting engineer to 
superintend the execution of the work. 





AMERICAN Forests.—It — from acircular recently 
issued by the United States Department of Agriculture 
that, in spite of the enormous consumption of what the 
Americans term “ lumber,” the vast extent to which wood 
is used as fuel, and the startling waste occasioned by 
forest fires, the forest area of the United States, exclusive 
of Alaska, is still upwards of 500,000,000 acres. This area 
is unevenly distributed; seven-tenths are found on the 
Atlantic side of the continent, one-tenth on the Pacific 
coast, and another tenth on the Rocky Mountains. The 
final balance (one-tenth) is scattered over the interior of 
the Western States, 





TRRIGATION IN NEw SoutH WA.LESs.—The necessity for a 
more vigorous irrigation policy in New South Wales 
has been forcibly illustrated during this spring. The 
weather in this important antipodean colony has been ex- 
cessively hot and dry, and the result is that, comparing 
the 9 ring of 1896 with the spring of 1893, the colony has 
lost 9,543,388 sheep, 302,506 head of cattle, and 19,642 
horses. This loss represents a sacrifice of capital esti- 
mated at 2,666,0002, The loss would probably have been 
materially abridged had more efficient irrigation arrange- 
ments existed. As it is, New South Wales, in common 
with the other Australian colonies, is a prey to droughts 
one day and floods the next. 


American Naturat Gas.—The Philadelphia Natural 
GasCompany has completed a gas line to the West Vir- 
ginia fields, which has been under construction for more 
than a year. The officials believe that the company will 
be able to furnish Pittsburgh with a supply of natural gas 
equal to that supplied in 1888, when Murrayville field 
was at its best. As from April 1 new contracts aggre- 
gating 5,000,000 cubic feet of gas per day went into 
effect, The financial year of the company closes on 
March 31, and a statement covering the operations of 
the t+ 12 months is now in course of preparation, 
While the past year is not expected to show much im- 








provement over 1894-5, sanguine predictions are being 
made as to the earnings of 1896-7, 
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NOTICE TO AMERICAN SUBSCRIBERS. 
We beg to announce that American Subscriptions to ENGINEERING 
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THE LONDON COUNTY COUNCIL 
AND CONTRAOTORS. 

In our issue of March 13 last, under the above 
title, we commented on the proceedings of the 
London County Council in regard to the execution 
of work that has to be carried out for public pur- 
poses, more specially at fire stations. It will be 
remembered that the Works Department of the 
Council had carried out certain work for the Fire 
Brigade Committee, and that the latter body had 
complained of the excessive cost. In our former 
article we gave details of the prices charged, and 
showed how much they exceeded average cost. 
The debate on this subject was adjourned, and we 


9|| Ch 35 | intimated we should recur to the subject when the 
“ Jenny Lind” Locomotives 585 


matter came on again. 
The usual weekly meeting of the Council was 
held on Tuesday last, when the question of the 


586| system which should be pursued in carrying out 


work—whether contractors should be employed, 
or the Council should employ their own labour— 
was again brought forward on the report of the Fire 
Brigade Committee. It is not necessary we should 
repeat the figures given in our former article ; it 
will be sufficient to say that the excess of expendi- 
ture over estimates for the year 1893-94 on repairs 
at fire stations was about 3200/., whilst for 1894-95 
it was 5668). Seeing that this was the loss in- 
curred by the Fire Brigade Committee of the Council 
by being compelledto employthe Works Department 
to carry out repairs and renewals, it is cae to 
be wondered at that the committee protested, and 


asked for leave to employ either the Works De- 
partment or private contractors as they thought 
fit, instead of. being bound, as at present, to the 
Works Department. The request of the Fire 
Brigade Committee was put forward in their report 
in the shape of a recommendation, which was met 
by an amendment moved by the supporters of the 
Works Department in the following terms: ‘‘ That 
the recommendation be referred back, with in- 
structions to report again after an experience 
of 12 months’ working of executing jobbing works 
at the schedule of prices.” This amendment was 
subsequently carried at last Tuesday’s meeting. 
Standing alone, it would mean that the Works De- 
partment was to be given another year’s monopoly 
free from competition, and a possible further loss to 
the ratepayers of 5000/. or 60007. There would be 
some reason for showing leniency if the Works 
Department were making their first essay and 


R.S., | opening out entirely new ground, but this is by no 


means the case. In the first place, we ought to 
suppose thatthose whoconduct the operations under- 

en by the Works Department have had some ex- 
perience, but it is difficult to reconcile this with the 


d | results obtained, unless, of course, the executive has 


been unduly trammelled by political considera- 
tions. The latter unfortunately appears to be the 
case, and for this reason it is desirable that the 
present system should at once be stopped. In 
1894 the excessive cost of work done by the 
Council’s own people was ao out, and then it 
was determined the Works Department should 
have another chance. The excess of expenditure 
was therefore voted. The next year, so far from 
improvement being shown, the Council’s archi- 
tect felt it his duty to bring forward a list 
of works in which the cost of execution ex- 
ceeded his estimates. It will be seen, there- 
fore, that the Works Department has had already 
two reprieves, but has not taken advantage of 
them to mend its ways. The suggestion now made, 
that it should be allowed another year’s grace, 
looks very much as if a section of the Council hopes 
that by delays of this sort procedure may finally 
settle into a groove, and those who wish for whole- 
some competition will either disappear or be 
wearied of their efforts. 

As we have said, the amendment on the Fire 
Brigade’s report was carried at the meeting of 
Tuesday last. The schedule of prices referred to 
was that adopted by the School Board, but is above 
the rate at which the work could often be done by 
private contractors. The matter was not, however, 
allowed to rest here. Another recommendation 
was contained in the report ‘‘ that the jobbing 
works required at fire brigade stations should be 
executed at the option of the Fire Brigade Com- 
mittee by contractors or by the Works Department.” 
In the face of the amendment previously carried, it 
would seem superfluous to have discussed this pro- 
posal, and the chairman of the Council, Sir Arthur 
Arnold, suggested it should be withdrawn. The 
vice-chairman of the Fire Brigade Committee, Mr. 
Torrance, consented to this course, and it seemed 
as if the supporters of monopoly were about to have 
matters all theirown way. Fortunately, however, 
the Council as a body refused to let the recommenda- 
tion be shelved, and a discussion ensued. After Mr. 
B. L. Cohen, M.P., had protested against the way in 
which the Works Department tried to avoid a fair 
discussion of their works, Mr. W. H. Dickinson 
met the resolution by an amendment similar to that 
previously carried. He moved ‘that the recom- 
mendation should be referred back, with instruc- 
to report again after an experience of 12 months’ 
working of the present system of executing jobbing 
work at the schedule of prices.” This was 
seconded by Mr. H. Ward, the chairman of the 
Works Department Committee, who made an 
appeal for fair play to his department, which 
he felt sure would be able to show very suc- 
cessful results working with the schedule. This 
i would, doubtless, have carried more weight 
if the department had not already been twice 
excused, but in any case it is very weak pleading to 
say that one department of a public body will 
carry out work for another department of the same 
body more satisfactorily if bound down by a 
schedule. Either the Works Department can, or 
cannot, carry out the operations entrusted to it in a 
manner advantageous to the ratepayers. If it can, 
it ought to do so irrespective of schedules; if it 
cannot, no schedule will be of avail, and the rate- 





yers will have to make up the deficit in the end. 
ft is satisfactory to know, therefore, that the 
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amendment was lost on a show of hands, and the 
recommendation was agreed to. 

The motion, of course, only refers to the Fire 
Brigade’s work, and if we may judge by what has 
gone before, that department is likely to call in the 
aid of outside competition. It is to be hoped that 
others will take example from what has been done 
by this plain-speaking committee, to whom the 
thanks of Londoners are due for making a stand 
against a species of socialistic monopoly which 
appears to be growing very popular with a certain 
class of economists. What such a policy will lead 
to, the operations of the Works Department of 
the London County Council serve to give some 
idea. The Council, or a considerable section of 
the Council, aim at becoming a gigantic employer 
of labour. They would have the water supply 
in their own hands—and incidentally spend about 
40 millions sterling on an unnecessary scheme— 
they would run the tramways, monopolise the 
river traffic, control the police, and, unless 
some of their friends altogether misrepresent 
them, would like to have half the business of 
London in their hands, even to the extent of 
establishing municipal bakeries. Sensible persons 
know the world is not ripe for these Utopian 
schemes just yet, and after all we have 
to thank the Works Department of the London 
County Council for giving us an excellent object- 
lesson to this effect. 

In the meantime the committee of the depart- 
ment appear conscious that things have been car- 
ried quite far enough in the direction of ‘advanced ” 

rinciples. At a later stage of the proceedings, 

r. Ward moved, *‘ That the Council re-affirms its 
repeated declaration that no diff rence shall be 
made on its works between trade unionists and 
non-unionists, and directs that the following notice 
shall be posted at all places where work is being 
done by the Works Department: ‘No man em- 
ployed in the Council’s service shall be in any way 
prejudiced by reason of his belonging or not 
belonging to any trade or other organisation. 
No official or foreman shall make any in- 
quiry, directly or indirectly, under any pretence 
whatever, whether any workman belongs, or does 
not belong, to any trade or other organisation, and 
should he incidentally become aware of the fact, he 
shall make no difference by reason thereof. Any 
interference by officials, foremen, or others on the 
Council’s works with the freedom of any of the 
workmen in this particular will involve instant dis- 
missal.’” The declaration is as liberal as could be 
wished ; and many employers of labour, especially 
skilled labour, will regret they are not able to take 
the same strong position as that adopted by the 
London County Council. The proposal, in the 
text above given, was put forward as an 
amendment on a previous motion, but it was 
understood it was to be treated as a friendly 
amendment, and it was put as a_ substantive 
motion. Of course it was not passed without an 
effort. Mr. John Burns, M.P., moved an amend- 
ment, which, however, was to the effect that work- 
men should not be under disability through either 
belonging or not belonging to a trade society. 
This, however, was not carried, and after Mr. 
Steadman had described Mr. Ward’s proposal as 
‘*intimidation in its worst form,” the motion 
was carried in the terms we have quoted. 





THE NICARAGUA CANAL ESTIMATES. 

REcENT instances of underestimating for canal 
works had, in some measure, prepared the profes- 
sion for the difference between the estimates made 
by the Nicaragua Canal Company and the United 
States Government Commission specially sent to 
the works to investigate and report—an outcome of 
the proposal that Congress should vote 14 millions 
sterling as an addition to the capital of the com- 
pany to secure the completior. of the canal. But 
that the difference should be sc great as an increase 
of nearly 13 millions upon 14 millions sterling, 
bringing the total to nearly 27 millions, naturally 
created surprise. The detailed report of this Com- 
mission, now to hand, offers most interesting ex- 
planation of the cause. Much of the increase is 
due to the very proper assumption on the part of 
the Commissioners that the depth of water avail- 
able throughout should be 30 ft. instead of 28 ft., 
and to the equally safe provision of flatter slopes for 
the banks and greater minimum width of waterway 
(100 ft.). It is true that the draught of water in 
the Suez Canal is only 26 ft.; but subsequent 





through waterways, for instance, the North Sea- 
Baltic, the North Sea-Amsterdam, and the Panama 
Canals, are designed for 294 ft., and, moreover, the 
increasing draught of battleships, and the strategic 
importance of the Nicaragua and such waterways, 
require 30 ft. as a minimum. Again, the Board 
have been more liberal in their estimates and pro- 
posals than the company. 

A study of the report can only create surprise at 
the seeming inadequacy of the original surveys, 
especially when it is remembered that a sum of at least 
14 millions sterling was involved. It is true that 
many proposals for a canal have, from time to time, 
been made, and that the ground has been gone over 
often, but in the case of the final work more elaborate 
and careful data ought to have been accumulated. 
The great feature of the scheme now being carried 
out is the use of extensive submerged basins, with 
great dams to retain the waters, the idea being to 
minimise the excavations for the canal proper. 
This clearly involved the procuring of hydraulic 
data, yet the company’s survey seems to have been 
confined at some parts to a few borings, and to 
topographical observation. Few gaugings of value 
were made ; there was no survey of the San Juan 
River at all, notwithstanding the important works 
contemplated in its course, and no endeavour was 
made to ascertain its regimen or that of the lake. 
Thusa considerable part of the discrepancy between 
the two estimates is due to a disagreement as to the 
basis for the computation of water supply from the 
lake summit Jevel. The summit level, the Com- 
missioners contend, should be maintained at 110 ft., 
instead of 106 ft., and they enter at considerable 
length into calculations and data collected from 
various sources, to show that the dams must be 
higher than 110 ft. by 1 ft. or 2 ft., to store water 
against the dry season. This, of course, involves 
a notable increase in the volume of the embank- 
ments, of which there are something like 74 miles in 
the vicinity of the lake, the extent of which, by the 
way, suggests to the Board the possibility of 
breaches by an enemy in time of war, or at the 
promptings of malicious intent. The height of lift 
at the locks is increased by the alterations, and the 
Board suggest an addition to the number to reduce 
the lift, making four on the Atlantic and three on 
the Pacific, while the dimensions are to be 650 ft. 
by 80 ft.* 

The most important feature in the works, so far 
as construction is concerned, and consequently the 
point of widest interest discussed in the Com- 
missioners’ report, has reference to the dam across 
the San Juan River at Ochoa, about 69 miles from 
the lake, on the Atlantic section. The dam is de- 
signed to intercept the flow of the San Juan below 
its junction with the San Carlos, and submerge the 
valleys of both rivers, converting them into arms of 
the lake. The effect would be to add some 2300 
square miles to the lake area, to maintain the 
water surface of the flooded valleys at such an ele- 
vation as would prevent the lake from falling below 
its adopted minimum stage—110 ft. above sea 
level—and to prolong the summit level to within 
17 miles of Greytown (the Atlantic port). The 
dam, according to the company’s proposal, was to 
act as a weir, over the crest of which the surplus 
waters of the lake would flow. The general pur- 
pose seems to be approved ; but it is urged that the 
location ought not to have been determined until 
exhaustive search had been made, for the site 
precludes the possibility of a masonry structure. 
The Commissioners, however, seem satisfied that if 
the advantages of the adopted route to the sea are 
to be retained, the limits for the possible location 
of the dam are narrow—not more than 10 to 12 
miles above Ochoa, and 8 to 10 miles below it. A 
thorough investigation of this length is suggested ; 
and meanwhile the Commission enter upon a con- 
sideration, not so much of the merits of the design 
per se, but of the question as to why and how it 
must be strengthened to afford a maximum of safety. 

As the river flows between two steep hills, and 
cannot well be diverted to admit of the building 
of a masonry structure, it is proposed by the com- 
pany to dump large rocks until a mound is formed, 
“of not excessive dimensions” according to the 
Commissioners, the resultant slope up stream being 
assumed as 1 in 1, and the down slope from 6 to 1 
near the base, to 4 or 2 to Lat the top. The weir 
crest was to be at an elevation of 105 ft. above datum, 
about 60 ft. above the low-water level, and the 





* For detailed description of the canal, with plans, &c., 
see vols, 1, and lv. 





base about 25 ft. below it, giving a total height of 
85 ft. Smaller materials, stone, gravel, d&c., were 
to be deposited against the up-stream face as the 
work advanced, so that, working into the ‘rock 
fill,” these would gradually tighten it, giving an 
ultimate up-stream slope of 3 to 1. The shore con- 
nections were to be made by means of lines of 
sheet piling, the soil to be excavated between them 
and core walls built up of concrete. The Com- 
missioners state that the structure, as proposed, of 
loose rubble, built on a sand foundation of unknown 
depth, in conflict with a powerful stream subject 
to floods, and to be used, after completion, asa weir 
for the discharge of the river, has no precedent in 
any engineering construction. 

It is not difficult to conceive of rock-fill dams, 
when properly constructed, being justified by 
the great advantages conferred in cases where the 
expenditure possible is limited. Indeed, dams of 
‘rock fill,” with modifications, have been in use 
for many years, particularly in the mining and arid 
regions in the States, in California, Colorado, and 
Arizona ; but such dams are more or less for tem- 
porary use. In no case was the rock fill relied upon 
to make a water-tight dam; a plank sheathing or 
masonry skin laid in cement, or a carefully built-up 
pitching, was adopted as a protection. The founda- 
tions, too, are nearly always rock, and, more im- 
portant still, no case is known of an existing rock- 
fill dam being intentionally used as a weir. Indeed, 
this is proved by several collapses to be a very pro- 
bable source of danger in the design of the Ochoa 
dam. The only case quoted of a dam still stand- 
ing is where the area was excavated 15 ft. deep for 
foundations, where the face walls were 5 ft. thick in 
cement mortar, and where the interior filling was 
carefully placed ; while, instead of the dam acting 
as a weir, there was a sluiceway excavated through 
a rock in a hill forming one of the abutments. 
The Commissioners in analysing the cause of col- 
lapse in several instances, enforce also the necessity 
of impermeable foundations, of a crib core, and of a 
water-tight plank sheathing. 

Naturally the ‘‘anicuts” of the Indian sandy 
rivers suggest themselves. But although immense 
floods pass over them, sometimes 20 ft. deep, the 
weirs themselves are only 10 ft. to 20 ft. high, and 
in their construction—during the dry season—the 
stream may be diverted. The river bed, too, is 
protected by rubble pitching for a length of 150 ft., 
covered by a paving of flat stones, on a slope of 
20 to 1. Concrete or rubble walls, penetrating 
several feet into the river bed, divide this apron 
into areas of 20 ft. or 30 ft. square. But on the 
sands at Ochoa a similar structure would be im- 
practicable, from the very magnitude of the work, 
so that the Board is forced to the conclusion that 
the Ochoa dam is actually without precedent in its 
more serious aspects. There are no cases of a 
similar design that can be usefully studied as a 
guide, and ‘‘there are many failures of dams 
of various types that may wisely be considered as 
warnings when the subtle and often incalculable 
power of a large body of water under high pressure 
and in full movement is in question.” 

The Board, however, interpreted their reference 
as requiring some examination of the proposed 
method of constructing the dam so that it might be 
reasonably safe, and in view of the feasibility of 
such adam their recommendations are valuable, 
although the data available were limited. Their 
details of construction are based on the assumption 
that the dam will be subjected to a flood of 150,000 
cubic feet per second—the company seemed to have 
assumed 63,000 cubic feet—and the maintenance 
of the elevation of the lake of 112 ft., or even more, 
necessitating a crest elevation of 120 ft. to allow 
for possible subsidence. The weakest pointin the 
company’s design is where the loose rock meets the 
steep clay slopes of the river banks, the protection 
by sheet piling and concrete core being inadequate. 
The Commissioners prefer a caisson on each side, 
located partly in the channel and partly in the firm 
clay bank, and sunk by pneumatic process to bed on 
the rock, if existent, or to reach below the scour. 
On the caisson they propose to construct a concrete 
wall extending up the hillside to the highest water 
level. A trench 20 ft. deep would be cut in the 
clay for the core wall. Heavy masses of large 
stone, placed under high-water level on the hill- 
side above and below the caisson, would contract 
the channel, causing a great scour, which would 
tend to force into the sand the rock subsequently 
tipped into the centre of the river. The Board 
approves of the main portion of the dam being 
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formed of stones of large size, with small pieces to 
fill in voids, but insists on a regular cross-section 
being maintained, so that the force of the flood 
may not concentrate on one part, and on the 
heaviest rock obtainable being used, and of its 
being placed in the dry season. There is a danger 
of the sand being scoured under the mound during 
construction, and also of the water flooding over as 
the height rises, carrying away the uncompleted 
structure, but when a height of 35 ft. above the 
bed of the river is reached, the Commissioners 
think it will then be possible to build the re- 
mainder in a single low-water season by using 
temporarily a steeper down-stream slope of 4 to 1 
instead of 10 to1. The dam would subsequently 
be strengthened by completing the full section. 

To secure water-tightness, the Commissioners sug- 
gest an embankment to be constructed on the up- 
stream side, the rock fill acting as support. This 
would consist of fine stone, gravel, clay, &c., dumped 
in the water to be carried into the rock fill, and, 
finally, making a slope of 5 tol. This would also 
reduce the flow through the underlying sand bed. 
Withal the Commissioners recognise that some 
doubt would still remain as to its ultimate security ; 
but confidence would be further assured if during 
construction there were no breaches. The total 
height of the completed dam, as suggested by the 
Board, would be 105 ft., the ‘rock fill” portion 
being 20 ft. wide at top and 950 ft. at base, while 
the embankment portion would be 20 ft. also at the 
top and 340 ft. at base. The total volume of 
‘rock fill” would be two million cubic yards, and 
of embankment 600,000 cubic yards. The total 
base length would be 1290 ft. 

The ‘‘tentative and approximate estimate” is 
800,000/.; the company’s estimate was under 
200,000. This estimate of the Board also includes 
the construction of eight sluices, 20 ft. by 25 ft., 
in the San Carlos ridge to divert part of the water, 
and so reduce the volume and velocity of the dis- 
charge over the dam during construction. Two 
such sluices were included in the company’s esti- 
mates at the suggestion of the Board, but this is 
considered inadequate. Moreover, the Commis- 
sioners consider that the elevation should be lower, 
so that when the dam has reached a height of 22 ft. 
above low water, the flood pouring over would be 
reduced from 13 ft. to 9 ft. deep, and the velocity 
from 25 ft. to 13 ft. per second. These figures 
alone suggest the destructive force of a flood. The 
cost of the sluices is put at 300,000/. 

It would scarcely be profitable to follow the 
Board throughout the interesting details. As 
already indicated, they suggest greater capacity 
alike in depth and width in the waterway itself 
and in the approaches at the Atlantic seaboard. The 
substitution of four 28-ft. lift locks at the Atlantic 
end instead of three of 40 ft. lift is also commend- 
able. They further suggest intermediate and ter- 
minal sidings for the meeting of vessels, and en- 
force the need of an extension of the breakwater 
to protect the entrances at the Pacific port, Brito. 
But throughout the whole hundred odd pages of the 
book one finds ever recurring the cry for borings, 
surveys, exploring of alternative sites for works, and 
generally for the greatest care in supervising the 
construction. Under these circumstances, there- 
fore, and looking to the important results already 
achieved, the United States would be acting wisely 
in authorising the further survey extending over 
two dry seasons and involving an expenditure of 
70,0007. The canal is of great commercial, if not 
also of strategical, value, and its completion on 
economical, as well as safe, lines is dependent 
upon full and accurate survey. 

In an appendix to the report the Commissioners 
deal with the question of costs. In many cases 
unit prices have had to be increased, and in arriv- 
ing at these the Commission had the advice of 
several contractors of high reputation and of ex- 
perience of tropical work. Climatic conditions have 
materially affected the result, for in the eastern 
sections there are heavy spates of rain, the range 
of temperature is only from 70 deg. to 90 deg., and 
being humid, the air becomes oppressively hot. The 
heavy rainfall increases the cost of excavating and 
of banking, which latter will prove difficult to 
solidify. Another cause for higher cost of work in 
Central America is the comparatively ineffective 
manual labour which has to be relied upon. The 
most probable workers are negroes from the West 
Indies, principally Jamaica. Although wages are 
less than in the States, the efficiency is only half ; 
skilled labour will cost double, 
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machinery be largely used, the cost of transit and 
the improbability of subsequent utility on the 
ground will render the mechanical labour as costly 
as the manual work. Altogether the Commissioners 
assume that labour on the Atlantic sections will cost 
twice United States unit rates ; on the Pacific sec- 
tions nearly twice. 

These unit rates, although for special conditions, 
must be interesting to British contractors, whose 
field of activity is world-wide. For dredging Grey- 
town Harbour, where the material is coarse volcanic 
sand of light specific gravity, and depositing the 
spoil outside the harbour line, the cost is put at 
20 cents per cubic yard; in the entrance ex- 
posed to the sea 40 cents, andin the river, where 
the tow will be long, or the depositing on bank 
over 20 ft. high, 25 cents ; in the San Juan, where 
there are boulders, 30 cents; and in Lake Nica- 
ragua, where there are mud and clay, 20 cents. The 
earth excavation for embankments is put at 40 to 
60 cents, according to the difficulties by rainfall, 
and the nature of the bed; for rock (telpetate) 
1.75 dols., and in the western division 1.25 dols. ; 
for mud, 1 dol., or 1.50 dols. where means have to 
be adopted to prevent slidesinto the cut. For clay 
embankments the estimate is 30 cents per cubic 
yard, including transportation and everything, up to 
rolling and tamping; but where half, or all, the 
clay has to be excavated and ‘‘ barrowed,” 15 or 
40 cents is added. The same applies to the filling 
behind lock walls. In the San Juan at the rapids 
and at the west side of the lake there will be some 
submarine rock excavation, and 5 dols. per 
cubic yard is estimated as the cost. Concrete 
is used in the greater part of the work from 12 
to 17 miles from the Caribbean, and in a few small 
works from 22 to 28 miles. The proportions are 
1 of cement to 2 of sand and 5 of stone by volume. 
The two former are brought from Greytown, and 
the price is put at 9$ dols. per cubic yard. A 
difference of 50 cents one way or the other may be 
due to transport. As to the lock gates the follow- 
ing is specially interesting :‘‘The contract price 
for the steel gates just built for the St. Mary’s 
Falls Canal was 7 cents per pound. Material 
will probably come from Europe at less than first 
cost inthe United States. Erection in Nicaragua 
will cost more than here [in the United States], and 
the final cost is taken at the same as here—7 cents. 
per pound.” So also with gate anchors, 4 cents per 
pound ; steel in foundations, 3 cents per pound ; 
and steel in culverts, 4 cents per pound. The cost 
of management and engineering is estimated at 4 
per cent. of the cost of construction. 





THE INSTITUTION OF MECHANIOAL 
ENGINEERS. 

An ordinary general meeting of the Institution 
of Mechanical Engineers is being held this week at 
the Institution of Civil Engineers, having com- 
menced on Wednesday evening last. Yesterday 
evening was devoted to the annual dinner, and the 
second sitting of the meeting for the reading of 
papers will be held this evening. 


PRESIDENTIAL ADDRESS. 


On the members assembling on Wednesday 
evening, the President, Mr. E. Windsor Richards, 
occupied the chair, and, the formal business having 
been disposed of, he proceeded to read his Presi- 
dential address ; this we shall print in full in an 
early issue. 

The address having been read, a vote of thanks 
was proposed by Mr. Laird, of Birkenhead, who 
spoke of the great value to mechanical engineers 
of the subjects treated upon in the address ; the 
President, Mr. Laird said, had had a wide expe- 
rience in the production of iron and steel, not only 
having been engaged in the industry in this country, 
but having travelled abroad and observed the pro- 
cesses followed by other nations. Mr. Richards had 
referred to the fact that Continental firms hadadopted 
English inventions, instancing the rolling mill, the 
steam hammer, the Bessemer acid and basic pro- 
cesses, the hot-blast stove, &. Commenting on 
these facts, Mr. Laird said it showed that we were 
not alone in the race of industrial progress in iron 
and steel production. Now we have foreign com- 
petition, and though in other countries our inven- 
tions may have been adopted, they have not been 
blindly followed, but have been applied with 
scientific intelligence. We must take care we are 
not passed in the race. Mr. Jeremiah Head, in 
seconding the vote of thanks, said that if there 





was one thing which the address proved more 
than another, it was that it was good to look 
over the high hedge with which Englishmen had 
been too apt to surround themselves. People in 
this country did not travel enough. He had before 
mentioned the fact that Mr. Carnegie was in the 
habit of sending two of his managers every year 
to travel in Europe, in order to see what was goin 
on. He paid their expenses and salaries, and all 
he asked them to do was to visit works in Europe, 
and to take intelligent note of anything that might 
be going on that was new and valuable. He was 
quite within his right in doing this, and it was good 
it should be done; we should be wise if we fol- 
lowed the same plan. The President had said that 
other countries fostered their iron and steel 
industries by the stimulus of protective tariffs. 
That was a thing we could not help here, 
but there was one thing we could help in which 
foreigners were sometimes our superiors. To illus- 
trate this, Mr. Head mentioned the fact that in 
America, where the conditions were very much 
against manufacturers in many respects, they yet 
managed to manufacture machinery not only for 
their own use, but exported it largely into coun- 
tries where they became our competitors. In addi- 
tion to this, large quantities of American machine 
tools actually found their way into English shops. 
In the watchmaking industry, again, Americans had 
all but taken the entire trade from us, because they 
went into the question of production by cheap and 
effective methods more thoroughly than we had 
done. Sewing machines were another instance. 
There was no reason why Englishmen should not 
have taken the lead in the invention and manu- 
facture of the sewing machine, yet these machines 
were exported from America in very large quan- 
tities. 

In replying to the vote of thanks, the President 
said that the subject of his address was certainly 
one fully worthy of the attention of members of 
the Institution. He had given an outline of the 
conditions governing production of raw material 
for engineers in a cheap and effective manner ; he 
hoped that members would go carefully into the 
subject, and contribute papers dealing with the 
various branches. 


Steam SUPERHEATING. 


It will be remembered that at the last meeting 
of the Institution* a paper was read by Mr. W. H. 
Patchell entitled ‘‘ Notes on Steam Superheating.” 
The discussion on this paper was adjourned at the 
time, and was oaheal last Wednesday evening. 

The President first asked Mr. Patchell if he had 
anything further to add. 

here were, Mr. Patchell said, one or two 
points upon which he should like to speak. 
He had referred to a certain form of super- 
heater as that of Messrs. Hick, Hargreaves, 
and Co., of Bolton ; he had, however, had a letter 
from Messrs. Musgrave, of Bolton, who said the 
superheater in question had been made by them, 
and a patent had been taken out for it in the names 
of Musgrave and Dickson. Mr. Patchell said that 
Mr. Dickson was, he understood, in the employ- 
ment of Messrs. Musgrave, and that doubtless 
accounted for the matter. He had in his paper 
referred to the evaporative efficiency of certain 
Babcock and Wilcox boilers, and some persons 
appeared to think that he had put forward the 
performance as something altogether wonderful. 
This, however, was not the case. There was nothing 
remarkable in the figures he had given, but they were 
about the average that could be obtained from other 
boilers. It should be noted, in estimating the 
evaporative efficiency of heating surface and water- 
tube boilers, that a very large part of the area 
usually reckoned is purely nominal. The methods 
he had described of improving certain boilers had 
raised the duty three times, and that at the cost of 
less than one new boiler. With regard to the fan 
draught used at the Maiden-lane Station, the 
draught was not greater than that produced by 
many factory chimneys. They had not wished to 
force the boilers, although he would not mind 
doing so if called upon, but the conditions were 
such that they could not afford to play tricks ; he 
had no misgiving as to the scaling of the super- 
heating tubes, and he thought that they had had 
sufficient experience to enable him to speak on that 
point. Some speakers had complained that he had 
given no opinions in his paper. He had under- 
stood the late President, Professor Kennedy, to 
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say that he wanted facts, and not opinions, and 
he had framed his paper on those lines. 

Mr. Edward Perrett said many years ago he had 
made a large number of experiments on superheat- 
ing, and eventually decided on an arrangement of 
engine and boiler which he sketched on a black- 
board. From this it appeared that steam was 
taken from the boiler through one cylinder ; from 
thence it was returned to a superheater, and after- 
wards used in a second cylinder. So far as we 
could follow the speaker, who was imperfectly 
heard, the engine was constructed, but never 
tried, although it was the result of 15 years’ 
experiment. Mr. D. K. Clark, however, had 
said that they might have expected to get one 
indicated horse-power for .8 lb. of coal per hour. 

Professor W. C. Unwin was the next speaker. 
He referred to the author’s statement that facts, 
and not opinions, were required. The speaker was, 
however, of opinion that what was now wanted was 
theory, and not facts, for of the latter there was 
ample quantity. Thirty years ago 4 vast mass of 
experiments was made in this country and on the 
Continent, and in every case there was found to 
have been a considerable economy following the 
use of superheated steam. The reason the system 
was not generally used in this country, was not 
because we had no facts to go upon, but because 
engineers did not understand the rationale of using 
superheated steam. There were three ways of using 
steam in an engine: First, there was the ordinary 
boiler steam, which was always wet ; then there was 
moderately superheated steam, which also was 
always wet in the cylinder ; lastly, there was the 
highly superheated steam, which was super- 
heated as used in the cylinder. The only 
case he knew of in which the latter system 
was adopted was of Herr Schmidt, of Ger- 
many, who used highly superheated steam in 
the engine for practical work. It was too soon yet 
to say whether the system would prove a com- 
mercial success, but it was to be hoped more would 
be heard about it. With moderately superheated 
steam, say superheated by 120 deg., all the sddi- 
tional heat was used for warming the cylinder, and 
it might be taken in place of jacket heat; for this 
reason he thought that Captain Sankey was wrong 
in placing engines using superheated steam of this 
nature in a separate class, as the division ought to 
be made in cases where superheat existed at point 
of cut-off. There was one fact he wished particu- 
larly to impress upon the meeting : it was that the 
application of a superheater to an installation of 
motive power was an engine gain and not a boiler 
gain, and it was of the same nature as using the 
steam jacket. Ifa boiler were working under the 
best conditions, with the proper proportions, and 
the air supply, &c., all that could be desired, then 
there would be no gain in boiler efficiency due to 
the addition of the superheater. But the abso- 
lutely best conditions were never satisfied in boiler 
installation, and, therefore, some of the heat that 
would have been wasted was saved, and so the 
boiler as well as the engine gained by the super- 
heater ; but the boiler gain is to be understood as 
a measure of the badness of the boiler. Captain 
Sankey, in a contribution formerly made on this 
subject, had said that with superheated steam 
10.2 lb. of water per horse-power per hour were 
equal to 11.4 lb. with saturated steam. What 
Captain Sankey had stated might be quite right ; 
but when he went on to aay that, ‘‘ of course,” the 
coal would be in proportion, Professor Unwin took 
exception to the statement. It was not a matter 
of course, but of experiment in that particular 
case. 

There was one historical point in Mr. Patchell’s 
paper which he would like to dwell upon. The 
author had said that economy attending the use of 
superheated steam in engine cylinders had been 
known at least since 1828, when Richard Trevithick 
reported on the engines at Einnerdowns Mine in 
Cornwall, where the engineer had built in his cy- 
linders and steam pipes with brickwork, making a 
firegrate underneath them and flues around. e 
paper treated of superheating, and, though what 
had been said might be true, the importance of usin 
superheated steam was a discovery the practi 
value of which should be attributed, above all 
others, to Hirn, who, in 1855, practically intro- 
duced the system ; his efforts had not been men- 
tioned in the paper, although his name should have 
occupied the most prominent position. Since that 
day superheated steam had been constantly used in 
Alsace, and there was hardly a well-regulated mill 


at the present time in that district where super- 
heated steam was not used. It was not until 1859 
that it was taken up in England. 

The great defect of Mr. Patchell’s paper, Pro- 
fessor Unwin continued, was that it mixed up the 
engine and boiler economies. He gave largely data 
as to boiler economy, neglecting the engine. It 
was also to be regretted that the author had not 
given information sufficient to enable readers to 
judge whether the advantages claimed were, or were 
not, due to superheating. In all steam boilers the 
largest waste was the chimney waste. It might 
fall to 20 per cent., but it was always the most 
considerable source of loss. Mr. Patchell, however, 
had not given details upon this point, but from 
what had been stated the speaker had been able to 
see that the chimney waste was not the same in 
two cases which had been put forward as com- 
parable. Referring to the M‘Phail and Simpson 
superheater, which Professor Unwin referred to as 
‘*the superheater so-called,” the speaker said that 
if it were a superheater it was so by accident and 
not by design. In the trials quoted in the paper 
those made by Professor Kennedy only were at all 
complete, and it was found in them that the super- 
heat at the engine was only 7 deg. Fahr.; it was not 
fair to put such a result beside others which gave 
100 to 120 degrees superheat. More details were 
given in Professor Kennedy’s tests than in others 
quoted. The evaporation per pound of coal from 
and at 212 deg. without the superheater was 
10.50 lb. ; with the superheater in use it was 11.51b., 
that was a boiler gain of 1 lb. of water evaporated per 
pound of coal—a very large increase. The question 
arose in the speaker’s mind, however, whether the 
improvement was due to the superheater or to a 
different working of the boiler. It would be 
noticed that the chimney waste was not given ; this 
was contrary to Professor Kennedy’s usual practice. 
They had, however, in the Table a record of the 
temperature of the chimney gases. Without the 
superheater the temperature of the gases on 
leaving the boiler was given in the Table 
as 309 deg. Fahr.; with the superheater the 
corresponding temperature was 376 deg. Fahr. 
This showed that the boiler was not working in the 
same way on the two tests, and it was to be concluded 
that the same air supply was not maintained. In 
two or three other trials, which showed a large gain 
in evaporation, there was no means of ascertaining 
the ratio between heating surface in the boiler and 
superheating surface, and the speaker gathered 
that the author in some cases had calculated the 
evaporation on the heating surface of the boiler 
alone, and had not included the surface contained 
in, the superheater. He thought that, under these 
circumstances, the calculations were the most extra- 
ordinary he had ever come across in a paper of a 
scientific nature. Speaking generally, Professor 
Unwin was of opinion that the M‘Phail super- 
heater, so called, would disappear, and the appa- 
ratus of Hirn, as used in Alsace, would come into 
use. The only characteristic feature in the M‘Phail 
apparatus was the desuperheating tubes; it was 
said that this moderated the fluctuations in 
temperature of the steam. That might be the 
case, but he would like to have details. He had 
received that morning, doubtless in common with 
other members of the Tastitution, a bulky pamphlet 
on the subject, but it contained no facts bearing on 
this point. Admitting, however, that the fluctuations 
were controlled, the question arose whether it was 
necessary that they should be thus treated. He 
had tested a 500 horse-power engine in Alsace which 
had been working for two years with superheated 
steam, and, from what he had seen, he did not think 
any special device for the regulation of the tempera- 
ture of the steam was necessary, if those who de- 
signed the machinery had sufficient experience to 
place the superheaters in a proper position and pro- 
portion them correctly. In the old days in England, 
superheating was mostly used for marine work, 
and the apparatus was placed in the uptake 
of the funnel ; it was the position in which 
fluctuations of temperature were greatest, and 
for that reason it was just the wrong place 
to put the superheater, though it was the right 
place for an economiser. With superheaters 
put near the furnace a smaller area would be 
required, and generally the whole secret of success 
in using superheated steam was the rightly placing 
and rightly proportioning of the superheating 
apparatus. In most cases a gain of 15 to 20 per 
cent. on ordinary engines would be given were a 





superheater added to the boiler, and there would 


be proportionate gain in coal consumption. With 
regard to the decay of the superheater, in Alsace, 
where they were put near the furnace, he 
had not found, by his observation, that there had 
been trouble from that cause; moreover, there 
was no inconvenience due to deposit, and no injury 
to the engine cylinders if proper oil were used 
for lubrication. The particular form of the super- 
heater turned specially on that which could be used 
with high temperature without injury. In Alsace 
they had been fortunate in this respect; they em- 
ployed low-grade labour for stoking, and the super- 
heaters required no attention from the boiler 
attendants, in fact, he had often found that they 
had not known whether the superheater was in use 
or not. 

Mr. Phillips said that it was with great diffidence 
that he ventured to correct Professor Unwin, but 
it was on a point of history upon which he thought 
he might speak with some confidence. The Pro- 
fessor had said that the introduction of super- 
heating was due to Hirn in 1855, and it was not 
until 1859 that it was employed in England. The 
speaker, however, had been engineer to a steam- 
ship in the year 1851, and on this vessel a super- 
heating apparatus had been fitted, although, he 
must confess, it was not allowed to be used. 
Before that, however, steam superheating had 
been adopted in the Royal Navy, and the 
system had been followed until it was given 
up about the year 1878. It was generally 
considered that an advantage of about 20 per 
cent. was gained. The form used was the steam 
chimney, the superheater being placed at the 
bottom of thefunnel. It was found that the inside 
tubes did not decay, but became coated with a 
black deposit, supposed to be an oxide which had 
since become identified with the Barff process of 
protecting iron surfaces. Mr. Phillips considered 
that the credit of introducing the superheating of 
steam should be given, not to Hirn, but to the 
American, Wetherhed. 

Professor Unwin said that he knew Mr. 
Wetherhed well, and felt certain he would not 
have claimed the credit of introducing super- 
heating. 

Mr. Bryan Donkin agreed with Professor Unwin 
that the regulation of the degree of superheating 
was not a point that required great considera- 
tion, if, in other respects, the apparatus was 
properly designed. The question engineers would 
ask themselves was why superheated steam was 
more economical than saturated steam. The an- 
swer obviously was that because cylinder condensa- 
tion would be reduced. The question then further 
arose why this was so, and experiment had shown 
that by raising the temperature of the cylinder 
walls there was less condensation. He had found 
that the temperature of the cylinder might be raised 
by superheating steam, but that the steam might 
become saturated before the piston moved ; never- 
theless good had been done. He agreed that the 
author, in his paper, had not given sufticient details 
as to superheating surface apart from boiler sur- 
face. He pointed out that one way to ascertain the 
action of steam in the cylinder was by means of the 
entropy diagram. Formerly superheaters had been 
fitted to marine engines, but now they were being 
fixed to boilers on land ; the locomotive engineer 
had not tried them, and the marine engineer also 
seemed to remember the failures that had occurred 
some years ago, owing to bad material and unsuit- 
able lubricants. The speaker then at some length 
gave details of the working of certain engines in 
Germany, and concluded by saying he hoped that 
a good commercial thermometer would be intro- 
duced by which the temperature of the steam could 
be ascertained. 

Mr. Druitt Halpin said, in reference to what had 
been stated by Mr. Phillips, that the whole facts 
in connection with Wetherhed’s experiments would 
be found in a paper read by him at the time before 
the Institution of Civil Engineers. 

Mr. Burstall proposed to say a few words respect- 
ing certain thermometers, illustrations of which 
had been put upon the board. The hour was, 
however, so late that he would confine himself 
to a very brief statement. The thermometers 
in question were designed for the use of 
Professor Kennedy at the Edinburgh Electric 
Light Station. They found they could not adopt 
mercury thermometers, as errors of 30, 40, to 
50 per cent. were common to their use. In the 
thermometer under consideration, however, the 
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sisted of two coils of platinum fine wire wound on 
two strips of mica; the resistance of one wire was 
obtained, and it was then a simple matter to deter- 
mine the temperature of the steam. The great 
advantage of this thermometer was that it never 
altered its constants. Oneshown on the table had 
been in steam and air for, at any rate, a week con- 
stantly, and perhapsa month ; the steam was super- 
heated from 60 deg. to 70 deg., and the correction 
necessary was not altered in the slightest degree. 

At this point, the usual time for adjournment 
having been considerably passed, and as there 
were several other speakers who wished to be 
heard, the President determined to postpone the 
discussion until the next sitting, which will take 
place this evening. 

There were two other papers on the agenda, 
namely, one on ‘‘ Steel Steam Pipes and Fittings 
and Benardos Arc Welding in connection there- 
with,” by Mr. Samuel McCarthy, and a second, 
the report to the Research Committee on ‘‘ The 
Value of the Steam Jacket ; Experiments on 
a Locomotive Engine,” by Professor T. Hudson 
Beare and Mr. Bryan Donkin. In view of the long 
discussion on the superheating question, it is prob- 
able that at least one of these papers will not be 
read. We shall resume our report of the meeting, 
in accordance with our usual custom, next week. 





CIROULATION IN WATER-TUBE 
BOILERS. 
By Professor A. C. Extiorr, D.Sc. 


Since the report of Mr. Yarrow’s experiments 
appeared, the writer has been endeavouring to for- 
mulate the mechanical principles of boiler circula- 
tion. The present article relates chiefly to the 
question of the utility or otherwise of special down- 
comers in the Yarrow type of boiler; but it is 
obvious that if the investigation is well founded 
the conclusions must be of wider application and 
interesting to engineers in general. 

The density of water in a boiler working at 
200 Ib. absolute pressure per square inch is about 
54.56,* and the density of steam about .44 in 
pounds per cubic foot. A steam spherule raised in 
a boiler at this pressure will therefore acquire a 
vertical acceleration of 


32.2 ane 3961 ft. 


per (second)? if water be regarded as a perfect fluid. 
But water for accclerations and speeds, which 
unchecked by everything save inertia would run 
into magnitudes most conveniently measured in 
miles and seconds, is by no means frictionless or 
non-viscous. A moment’s consideration suffices to 
show that the bubble is but hardly formed when its 
velocity becomes stationary, and the inertia force 
consequently zero. Almost from its inception, 
then, the whole vertical impulse due to the presence 
of the bubble is communicated to the surrounding 
water. Impulse per second is force without regard 
to the area on which it acts, and a uniform dis- 
tribution of impulse may be referred to a uniform 
distribution of force. Hence those who consider 
the circulation in the U-tube, about which so much 
has been recently written, to be due to or accounted 
for by the average difference in density of the 
matter contained in the respective legs, are, from 
the standpoint here adopted, practically correct. 
The annexed figure is a diagrammatic sketch of 
a pair of tubes (taken vertical for simplicity) 
arranged as in a Yarrow boiler. Suppose, to begin 
with, it is granted that by some means or other the 
right-hand tube has started as a downcomer to work 
with the left tube as upcast. Let the length of the 
tubes be measured by the running co-ordinate hy, 
reckoning from the top of the heating surface of the 
downcast A, and the bottom of the upcast B. Let 
us for brevity choose and tabulate the following 
symbols: 
a@ = diameter of tube in feet. 
v = velocity of mixture of steam and water at any 
point in feet per second. 
% = velocity at delivery of steam and water. 
Up = velocity of water (assumed solid) at A. 
« = mass = steam per 1 lb, of mixture of steam and 
water. 
u = volume of 11b, of saturated steam, less volume 
of 11b. of water in cubic feet. 
g = volume of 11b. of water in cubic feed. 
L = latent heat in thermal units. 


* For a handy approximate Table of water density, 
see 4 paper by Mr. G. W. Buckwell, Proceedings Insti- | 
tution of Marine Engineers, December, 1892, | 





f, = heat transmitted through the downcomer tube 
per square foot per second in thermal units. 

f, = ditto for upcast tube. — : 

5¢ = time taken by an imaginary section to traverse 
the length 5h in seconds. 


Then 


Mass in pounds per second tra- _ 7 49» /, 
versing any cross-section ” 





Mass of element = 3 a w d tle 
Volume ofelementb .. ... = 7 azih 
‘ 1 lb. of mixture ... =xutea 
Density of mixture é = I(au +c) 
Hence 
us 
2 oh 
4 = = 2 oe 8 
auto 4° t/o 
és. SHS. 
; ot ae ” o : 
or the ordinary equation of continuity. 
Again 
Heat taken in by element during 
the interval 6 ¢... ee . = Tash fee 
Pounds of steam formed .=mwadbhfot/L 


Hence if 6 x is the simultaneous increment of x 
0 5 t dalo =Tadhfst/L 
ba _ 4 she 
5h 3 wal 
= 4 S°_h + const. 
yal 

Since the water is supposed to enter the downcast 
tube depleted of steam, 
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If w is the mass of the contents of the tube per 
square foot of cross-section 

th _ 5h 
euro hous, 

Vy @ 

he the downcomer. It follows from this equation 
that 


Uy 





bwu= 


-iwnaL , 

4 ficou € 
Determining the constant by the conditions 
w= O0whenh =0 


4 fo" + ¢)+ const. 
( voaL as 


we have 
1 vaL fi uh 
mG (Oe 1+42°-2 
= 4 fiou log ( id yal 
for the whole length of tube and heating surface hy. 
The initial value of « for the upcast tube is given 
by 
=4 ficho, 
sab iy wal’ 
and the general expression is therefore 
= fro he fi v ho 
ef "aan ~<a ; 
Using this value of «x for the upcast, we find in 
much the same way as before 
== 1 val A4cuhy(fp+h)+unaLe 
“Efoou "€ 4f;ouhot+nalLo 
The difference in weight of the columns per 
square foot of area is 
W, — We; 
and if this be expressed as head (say H) in feet of 
solid water, 











H = ¢(w, — wy). 
In estimating the resistances the surface and 





entry coefficients will be taken as .005 and .5 
respectively ; and it appears that the head due to 
the velocity at transition from one tube to the 
other through the lower drum may be safely 
reckoned as wholly lost in shock. Calling the 
pressure in pounds weight per square foot p and the 
density p = 1/(2u + ¢) at any point within the 
tube, the equation of motion may be written 
Spepsn—Poe 3v_ OF 
9 


bt 


where F is the loss of head due to frictional and 
eddy resistance. Integrating, we find 


Te 
io H 
where for the case f,; = f, = f 
ee 4f uho a 
R, = 2 { EP +1} 5415 { [Fh +1}"+ 


& Uy L 8fuho am 
0016 { (3 +1) ut. 

When the two last-written expressions for H are 

equated, it — that at a pressure of 200 lb. 
= square inch absolute, for example, brisk circu- 
ation is compatible with the supposition that the 
quantities of heat passed through the two tubes in 
a given time are equal. For simplicity the distince- 
tion between f, and f, may therefore be abolished 
and the subscripts suppressed. 

Performing the operations indicated, there results 
finally for the case, without downcomers, 


v = 37.07 fa {2 loge (vo a Lb +4 fu hg) - 


logyo (v @L + 8 fu ho) — logio vy aL}. 
The corresponding terminal value of x is given by 
y= gfe ho 
V9 @ . 
In an ordinary marine boiler working easily f 
(the flow of heat in thermal units per square foot 
of heating surface per second) has a value near 
unity ; but it would appear that when fully forced 
a water-tube boiler of the description in question 
may absorb heat at a rate represented by f = 3. 
Taking the length of tube as 6 ft., and its diameter 
at 1 in., and assuming, moreover, the boiler pres- 
sure already mentioned (200 lb. absolute), we have 
for these two values of f the following results : 


f =1 f =3. 

vy = 2.63 fb. per second. Vo = 2.01 ft. per second. 
v, = 4.18 ‘i v, = 6.67 * 

x, = .00475. x, = .01866, 


These figures show clearly that forcing does not 
greatly affect the mass in circulation, but, on 
the other hand, the composition of the mixture of 
steam and water delivered to the drum or separat- 
ing chamber is considerably affected. The compo- 
sition of the mixture may be stated thus : 


By Mass. 

Steam. Water. 
fai .475 per cent, 99.525 per cent. 
f=3 I, +“ 98,134 a 

By Volume. 
f=1 37.3 per cent, 62.7 per cent. 
fs? 2° ~ 27 


So far, the case of no downcomers has been dis- 
cussed. Turn now to the case with downcomers. 
A preliminary inspection shows that a good deal 
will depend on the size and general design of these 
auxiliaries. If they are relatively small and much 
bent about, with no attempt to prevent eddy re- 
sistance at inlets and outlets, their effect will be 

ractically nil. Inthe actual boilers so fitted by 
ices. Yarrow, the sectional area of the down- 
comers was probably less than one-fourth the area of 
the tubes they were intended to serve. If all the 
tubes worked upcast this would give the pe: Ag 
the downcomers fourfold the velocity in the tubes. 
But even this high speed would not bring the skin 
resistance of the downcomers up to a relatively 
considerable quantity ; on the other hand, the re- 
sistances at entry and outlet become important. 
Assuming that no special care was taken in respect 
of the last particular, one may estimate 


R,=2 {*fee +1) + sort { (E227 +1)'- 1} 


+ 92% + 23.5, 
a! 
where h! is the length and a! the diameter of a 


downcomer. Taking h! at 12 {t. (allowing some- 
thing for bends), and a, as much as 5 in., we have 
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for the case where all the tubes are constrained to 
act as upcasts, 





L % 
+1 ; + 617% 
4fuho.4 


{i )- 1} +8272 


The equation for determining the velocity then 
takes the form : 

vo = 37 07 eri { logy (vo aL + 4 fuho) —logio ro aL} 
The results are as follow : 


f =1 = 

Uo = 3.04 ft. per second Vy = 2.63 ft. per second 
v, = 3,82 ,, ” 4= 496 ,, ” 
x= .€0206 = .00713 





In respect of the mixture delivered to the sepa- 
rating chamber, it appears that 


By Mass. 

Steam. Water. 
f=-2i1 206 per cent. 99.794 per cent. 
f=3 7 - 99.287 4, 

By Volume. 
fe=1 20.7 per cent. 79.3 per cent. 
f= 3 v2. 52.8 yy 


It is interesting to remark that in the circum- 
stances assumed, the harder the boiler is forced 
(beyond f = 1), the smaller the mass in circulation 
becomes. The fact that the mass in circulation 
does not continuously increase with more and 
more forcing, but attains a maximum and then 
diminishes, has been pointed out by Mr. Thorny- 
croft (with Professor Osborne Reynolds).* It has 
not been clearly stated, however, that the condi- 
tions for a maximum are bound up with the magni- 
tudes of the resistances in circuit. 

In the comparison which has just been given 
between the cases without and with downcomers, 
a great deal depends, as has been already remarked, 
on the relative resistances. The writer has 
endeavoured to make a fair estimate of the situa- 
tion as presented by Messrs. Yarrow. 

Considering, then, the matter as it stands, we 
find, first, that a good circulation is possible with- 
out downcomers; secondly, that with what has 
hitherto been regarded by Messrs. Yarrow and many 
others as a reasonable arrangement and allowance 
of sectional area in the downcomer piping, no 
great benefit from such fittings would be derived, 
because it has been shown that the effect of com- 
pelling all the downcast water to pass through the 
downcomers would not greatly alter the speed of 
circulation, as compared with the case of no down- 
comers. The broad conclusion, therefore, is in 
accordance with Messrs. Yarrow’s experience, 
namely, that their ordinary downcomer arrangement 
would, so far as it had any effect, help the circula- 
tion, but to such a small extent that the extra weight 
had perhaps better be put into the tubes forming 
the heating surface. At the same time it is to be 
remarked that, for the —_ assumed in this 
type, the boiler is probably doing its utmost at 
jf = 3, and farther forcing may be attended with 
danger from overheating of the upper parts of the 
tubes delivering to the separating chamber. In 
the most trying case cited, the average delivery con- 
sists by volume of 70 per cent. steam and 30 per 
cent. water. That the condition of affairs is safe 
enough up to this point seems certain, if it is a fact 
that Messrs. Yarrow’s practice is uniformly success- 
ful. 

The striking difference between the fire-tube 
and water-tube classes of boiler is that in the first 
the water circulation is, to a large extent, hap- 
hazard, or, say, non-directed, whereas in the 
second circulation is directed. On the other, or 
fire side, the first class has usually the advantage, 
and it is in the quarter here indicated that we 
must look for further improvement in at least some 
kinds of water-tube boiler. In boilers of the Thorny- 
croft type, the water-steam circulation is completely 
directed, and definite downcomers, external or 
internal, are an essential feature. From what has 
been said above, it will appear that the possible speed 
of circulation in a boiler of this class with external 
downcasts is greater than in a similar Yarrow boiler 
with no downcomers ; but how much greater, or 
even how much less, it may actually be in practice, 
is.a question of resistance. 


(Zo be continued.) 





NOTES. 


Tue InstrtuTIoN oF Naval ARCHITECTS. 
TuE preliminary programme has been issued of 
the forthcoming summer meeting of the Institution 
of Naval Architects, from which it would appear 
that the gathering is likely to be one of an alto- 
gether exceptional character. As already announced 
in these columns, the meeting is to take place in 
Germany. It will commence in Hamburg on the 8th 
of June, and after two days spent in the Hanseatic 
port, members will travel to Berlin, where a truly 
royal reception is to be awarded to them. The way 
from England to Germany is to be made easy, for 
the Hamburg-American Company have generously 
offered to take the whole meeting over from 
Tilbury to Hamburg free of charge, and have told 
off no less a vessel than their splendid ship, the 
Fiirst Bismarck, for the purpose. The steamer 
will start late on the night of Saturday, June 6, 
or else early on the following Sunday morning, and 
will occupy about 20 hours in the passage. The 
arrangements for the reading of papers and the 
visits to works are not yet quite completed, but 
there need be no anxiety on that score, unless it be 
how all the items are to be crowded into the pro- 
gramme. Papers have been already promised by two 
German members, Herr Dietrich, the Constructor- 
in-Chief to the German Navy, and Herr F. 
Laeisz, the President of the Chamber of Commerce 
of Hamburg. Mr. Martell and Dr. Elgar will also 
be among the contributors of papers. In these 
visits of technical and scientific societies to the 
shores of our Continental neighbours it is not, 
however, so much the papers or the visits to works 
that assume importance, as the social functions which 
take place. Whenoneremembers the brilliant gather- 
ing at Paris of last year, it is difficult to imagine that 
any thing more can be done, but a glance at the 
names on the reception committee, under the 
direction of the Imperial Ministry of the Interior, 
and the Imperial Ministry of Marine, is sufficient 
to convince one that all that is possible will be 
done, and if we may believe certain rumours that 
are flying about, the coming meeting will more than 
compare with anything of the kind that has gone 
before in social distinction. 


ANOTHER TRANS-INDIAN Raiiway. 


The progress of railway construction in India 
points to the early completion of a through rail- 
way from the increasingly popular port of Kur- 
rachee to Calcutta, saving the long northern détour 
by Lahore, Lucknow, and Allahabad. The direc- 
tors of the Indian Midland Company have the 
matter under consideration. The total distance 
is 1610 miles, and of this 1450 miles are either 
completed or in course of construction ; but 
vigorous remonstrance is necessary against the 
decision of the Government railway authorities 
in projecting 206 miles of the line on the metre 
gauge, when all other links, excepting one of 96 
miles, are on the standard gauge. If advantage is 
to be derived, and that is easily proved, then the 
extra expense of the wider gauge will be more than 
justified. The line is as straight from port to port 
as is practicable, consistent with the needs of the 
great grain-growing districts traversed, and the 
gain in distance between the terminals, as com- 
pared with the shortest of existing routes, is 486 
miles, equal to nearly a fourth of the distance to 
be traversed at present (2097 miles). Moreover 
the new lines will bring several of our great mili- 
tary dépéts nearer ; Cawnpore will be 1045 miles 
distant from the port as compared with 1401 miles, 
and all stations further east and south of the 
Ganges will be correspondingly nearer to Kurrachee 
than at present. Delhi and Lahore are, however, 
too far north to profit by the new lines. The route 
is from Kurrachee north to Kotri, where the 
Government are constructing a great bridge over 
the Indus, and from thence the line trends east, 
terminating at present at Shadipalli, 167 miles 
from the port. The Government have sanctioned 
a epi aa, een from this point 206 miles east- 
wards across Rajputana to join the existing narrow- 
gauge line at Balotra ; and although this is an area 
where the metre gauge predominates, it were a 
thousand pities to spoil the through route by 
having no standard gauge line. A third rail would 
be a fitting compromise, especially as the existing 
length from Balotra to Marwar, 94 miles, would 
have to be similarly treated. For 160 miles further 
east the line is projected, and there will join the 


Maharajah, as the wheat grown in a wide area lay 
uncut until it rotted because of the absence of 
transport facilities. From this point in the heart 
of India the line is almost complete to Calcutta, 
the only lengths unopen being from Katni to 
Saugor (115 miles), and from Sini to Calcutta (166 
miles), both of which sections are nearly completed. 
In this latter half the line curves south for some 
distance, but, as we have already stated, the route 
is comparatively direct from port to port, and in 
addition to strategic advantages offers great com- 
mercial benefits. 


Stow CRYSTALLISATION oF AMORPHOUS PowDERs. 


To a certain degree most metals will weld at 
temperatures considerably below their melting 
points, at which we, therefore, have to presume them 
to be in a semi-liquid state. Alloys are formed 
under similar circumstances, and Mr. Walthére 
Spring has shown that not even actual contact is 
required for this purpose. For instance, lumps of 
copper and of zinc, a slight distance apart from one 
another, will unite to form brass. if we explain 
this observation, with Mr. Spring, by the plausible 
assumption of a volatilisation of both constituents 
from the solid state, we really introduce another 
factor, and can dispense with the semi-liquid state, 
although the one phenomenon does not exclude the 
other. But we need not strain our imagination to 
conceive partial fusion. The molecules of solid 
bodies need not all vibrate with the same velocity 
at a certain average temperature, A complete uni- 
formity of temperature does certainly not exist, 
and welding may be due to molecules which are 
substantially warmer than the bulk of the metal, 
whilst other particles may, at the same time, still 
be at a lower temperature. This explanation is 
independent of the chemical nature of the body, 
and should generally apply to bodies which 
can bear a certain heating without under- 
going chemical decomposition. According to this 
view, a solid is not a finished mass incap- 
able of changing its shape. In a communication 
presented to the Royal Belgian Academy, Mr. 
Spring establishes that certain amorphous powders 
retain sufficient mobility in their particles slowly 
to pass into the crystalline state when heated for 
some time. The sulphides of silver, arsenic, anti- 
mony, bismuth, copper, tin, cadmium, and zinc 
have been experimented with. The sulphides were 
precipitated from solutions, carefully dried, and 
then ‘‘ agglomerated,” that is to say, gently com- 
pressed to cylinders which could be crumbled be- 
tween the fingers. About 15 years ago Mr. Spring 
proved that many chemical compounds could be 
obtained by submitting the constituents, e.g., sul- 
phur and finely powdered metals, to very high 
pressures, such as geologists admit without hesita- 
tion. In the present investigations the pressure 
was very gentle, and intended only to bring the 
particles into actual contact. Half of a friable cylin- 
der thus obtained was kept in a sealed tube. The 
other half was heated in a vacuum tube up to 
265 deg. Cent. (509 deg. Fahr.) for nine days, 
about eight hours each day. The sulphide of 
arsenic was only heated to 150 deg. Cent. The 
not-compressed powders were also observed in 
sealed tubes. At the end of these nine days 
most of the amorphous sulphides had passed 
into a crystalline atate; silver and antimony 
gave crystals distinct to the naked eye. The 
cylinder of black silver sulphide became grey, 
metallic, very hard, cracked, but could be broken 
with difficulty only, and had the appearance of 
annealed steel ; the non-compressed powder showed 
traces of crystallisation. The red sulphide of anti- 
mony also turned metallic grey ; the loose powder 
became micro-crystalline; the black sulphide 
proved a little less mobile. The sulphide of bis 
muth supplied the most interesting observation. 
After 12 days of heating, crystals were noticed of 
the same size and appearance as those which had 
formed in a sealed tube which had been kept dry at 
ordinary temperature for 11 years. The tin sul- 
phide SnS underwent partial decomposition ; 
— of the mass was transformed into reddish- 

rown crystals of the above formula, containing in 
its crevices crystals of tin, and a fine sublimate of 
Sn,S crystals had deposited above. The experi- 
ments with the sulphides of zinc and of arsenic were 
not successful. When conducting these researches 
Mr. Spring was not aware that Dr. Schott, of the 
Jena Glass Works, had in 1892 established certain 
changes in the relative positions of glass particles 








* Proceedings Inst. Civil Engineers, vol. xcix., page 46, 


Guna-Bara extension now being completed by the 


at temperatures far below their melting points. 
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The investigations once more prove the power of | 


time. We know that power. Yet laboratory 
reminiscences of ‘‘no change after hours” still 
prejudice us in geological considerations. 


MANCHESTER SuHip Canat TrpaL OPENINGS. 


The Manchester Ship Canal has formed the sub- 
ject of another vigorous contest in the Committee- 
room of the House of Commons, extending over 10 
days. There were 15 opponents, without consider- 
ing ‘‘others” not specially named, represented 
by 14 Q.C’s., and many more lesser satellites 
of the Parliamentary Bar. The chief cause was 
the desire of the canal authorities to ‘dispense with 
three tidal openings, each of 600 ft. , in communica- 
tion with the Mersey. These were considered 
necessary when the canal was first authorised, 
to prevent all manner of evils resulting to the 
estuary. Experience, it is contended, has shown 
that these were not necessary, and that the 
evils have resulted to the canal, for an enor- 
mous quantity of silt finds its way through the 
openings into the canal, some floods reducing 
the depth at this part by 3 ft., and consequently 
extensive and costly dredging is necessitated. 
Mr. Hunter, the canal engineer, pointed out, too, 
that 340,000 tons of untreated sewage was dis- 
charged into the river each year from Liverpool, 
Birkenhead, and other towns on the Mersey, 
and the state of the water in the canal was 
affected thereby. Again, navigators spoke of 
the danger of the cross-current at the open- 
ings, so that the canal authorities altogether 
believed there would be advantage by the closing of 
the openings, which would also improve the flow in 
the upper estuary. Warrington recognising this 
withdrew their opposition. The canal engineer said 
he was willing to be bound to adopt means so that 
a high-tide level would be made in the estuary. 
The upper sluices would be made more effec- 
tive, the company proposing a slight retardation 
(14. hours) in the period of ebb discharge for 
this purpose, and there would be discharge from 
these and from the locks at the bottom of the 
tidal section of the canal. Runcorn urged that 
the retardation of the ebb tide would tend to 
waterlog the principal sewers, and the Weaver 
and Shropshire Union Canal authorities also 
entered objection. The Liverpool and Birken- 
head Corporations were concerned as to the flow 
of water.. The Committee, which was ably presided 
over by Mr. Blake, decided that the preamble had 
been proved so far as related to the doing away 
with the tidal openings, the canal authorities agree- 
ing, in substitution for these openings, to turn 
out as much water as possible, as high up as 
convenient, consistent with the reduction to 
14 ft. 2 in. of the canal level, within 44 hours 
after each high tide at the Weaver sluices. 
The proposed plan, according to the finding of the 
Committee, is (a) to open Walton lock on the flood, 
as soon as the comparative levels allow of the dis- 
charge from the canal into the river, and to turn out 
there, for about the space of an hour, as much water 
as possible, having regard to the changes of level 
occasioned by the proposed operations below ; (b) 
to open Old Randles very soon after Walton, and 
to turn out there, till the canal level is brought 
down to 14 ft. 2 in., as much water as possible, 
having regard on the one hand to the object of 
getting out water at Walton, and, on the other 
hand, to the necessity of using the lower sluices to 
reduce the canal level in time ; (c) to open the 
sluices at the side locks at Runcorn, Bridgewater, 
and Weston Mersey as early, and turn out there 
as much water as possible, having regard to the 
operations at Walton and Old Randles ; (d) to open 
the Weaver sluices for such time and to such ex- 
tent as shall, with the aid of the other discharges, 
effect the prescribed reduction of the canal level 
within the prescribed time. The alternative sugges- 
tion from Liverpool, as from their point of view a 
lesser evil, is that the retardation needed to use 
Walton should not take place, and that the dis- 
charge should begin at Old Randles as soon as the 
level there allows, thus saving an hour, and that 
the prescribed reduction should be accomplished an 
hour earlier. Clauses were adjusted, the Mersey 
Conservators having power to authorise the alter- 
native plan proposed by Liverpool, should the plan 
now proposed fail after trial. 





Coa In France.—The production of coal in France is 
gradually extending. Last year’s output was 28,236,039 
tons, as compar-d with 27,416,905 tons in 1894. 





SNOWDON RAILWAY ACCIDENT. 
To THE EpiToR OF ENGINEEBING, . 

_Srr,—My former letter under the above heading suffi- 
ciently indicates the rashness of criticism based on im- 
perfect premises, the impression being that the cylinders 
of the locomotive in question were located at the leading 
end instead of amidships, as shown in your illustrations. 

The actual arrangement of the mechanism precludes the 
possibility of any severe component tending to raise the 
driving axle; it may also be presumed that the lifting 
couple about the central axle will not exceed the torque 
of the maximum tractive force which can be applied 
thereto, plus the thrust from the cars, acting, say, 10 in. 
above the centre line of the axles, and equivalent to 
34 tons at constant speed on the steepest grades ; their 
combined effect will not greatly exceed 2 tons at a radius 
equivalent to the length of the rigid wheel base. 
_ The centring of the radial axle appears to be effected 
in a somewhat unusual manner by the inclination of the 
thrust in the inverted T-link, the lateral force therefore 
experiences rapid extinction as the displacement increases ; 
in descending the incline resistance at the wheel treads 
produces a thrust in the radial frame with tendency to 
increase existing lateral displacement. Ib is not impro- 
bable that these features will influence the stability of the 
machine when subjected to a rapid application of the 
brake upon entering a sharp curve with a heavily loaded 
train. 

Yours, &c., 
April 27, 1896. Js, Ds ae 





To THE EpiToR oF ENGINEERING. 

Srr,—We notice in your issues of the 17th and 24th inst. 
that two correspondents try to bring the late accident on 
the Snowdon Mountain Railway in some connection with 
their observations on the rack rail and the rack locomo- 
tive. 

Permit us to say that the types of Abt rack-rail and of 
Abt rack locomotive used for the Snowdon Mountain 
Railway were designed by Mr. R, Abt and introduced by 
him for the first time in 1889 on the Monte Generoso 
Railway, whereupon they were called the ‘“‘ Monte Gene- 
roso type.” 

Subsequently this type was also used for the Rochers de 
Naye, the Rothhorn, the Schafberg, the Montserrat, the 
Pike’s Peak, and the Revard Railways, and has every- 
where given entire satisfaction. The dimensions and 
weights of rack, as well as of locomotive, are everywhere 
adapted to the requirements of each case, 

After your publication of the corrected facts of the 
accident on page 512 of your issue of the 17th inst., the 
causes are entirely clear and can in no way be attributed 
to the Abt rack system. With a letter of the 20th inst. 
we have placed our opinion of the case before the con- 
sulting engineer of the railway company. 

Your obedient servants, 
RINECKER, ABT, AND Co. 

Wiirzburg, Germany, April 28, 1896. 








CIRCULATION IN WATER-TUBE BOILERS. 
To THE Epiror oF ENGINEERING. 

Srz,—It appears to be still an unsettled question 
whether the presence of bubbles of gas in a column of 
liquid does or does not diminish the hydrostatic pressure 
at the bottom of the column. Professor Watkinson is the 
representative of the school which holds that so long as 
the bubbles do not completely fill the section of the 
column, so long, that is, as there is continuity of water, 
the hydrostatic pressure at the bottom of the column is 
a — as that of a purely liquid column of the same 

eight. 

his argument is plausible, but can be shown to be 
entirely wrong. Professor Watkinson himself adduces 
experiments in support of his theory which to the un- 
biassed mind prove the contrary. In his Fig. 2, page 437 
of your issue of April 3, he shows that when the top of the 
inner tube is above the level of the water, the level inside 
des rise above the surrounding level when air is injected ; 
and that when the inner tube is submerged, the injection 
of air does cause a circulation. But so loth is the Pro- 
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fessor to give up his a conviction, that he cannot 
read the plain teaching of his own experiment. He says 
the rise in level and the degree of circulation are but 
small. But, small or not, they disprove his theory; so to 
get over the difficulty he invents the fantastic idea of 
entrainment. The water pushes the bubble up, and the 
bubble returns the compliment by To water up 
with it. This is absurd, and, as Professor Lambert points 
out, contrary to the principle of the equality of action 
and reaction. : 

Mr. C. Humphrey Wingfield’s experiment showing the 
difference of pressure on the bottom of a vessel of water 
when a submerged cork is free and when it is held down 
by an outside force is very neat. 

Perhaps the following experiment which I have just 
made weg ape your readers : 

A and B are two tin vessels 2 in, in diameter and 12in. 
high. Small pipes are soldered on near the bottom, as 


shown, and by means of shord pieces of india-rubber 
tubing E, connected to the glass tubeC. Thus the vessels 
are in free communication. 

Fill the vessels within 3 in. of the top, and contrive to 
leave one or more bubbles of air in C. 

Now insert a small glass tube D into one of the vessels 
A and blow as hard as possible without throwing out 
any water from the vessel. 

The bubble in C does not move except a short distance 
due to the displacement of the tube D, although the level 
in A is some 2in. higher than in B. 

But if, when the water is at rest, you lift one of the 
vessels only 3 in., the bubble passes right out of the glass 
tube into the other vessel. This, I think, settles the 
question. 

Your obedient servant 
. C. A. Marruey, 
Kieff, South Russia, April 9/21, 1896, 


To THe Eprror or ENGINEERING. 

Sir,—The letter signed ‘‘ Arques,” in ENGINEERING of 
the 24th inst. (page 552), places the old story of anchored 
cork balls again before your readers. I must say, if you 
allow me, that not one of the several cork-ball story-tellers 
ever has carried out the —— to which they so 
willingly refer. Neither Professor Watkinson, nor 
‘* Arques,” who, by the way, seems afraid of signing 
his own name, has told us how to carry out the cork- 
ball experiment. I should like to try it myself. 
‘‘ Arques” wants me now to “‘suppose four balls of cork 
threaded upon a piece of sewing silk, anchored in the 
tube in the same position as the bubbles.” Well, I suo- 
ceeded pretty well in supposing the balls, the sewing silk, 
and the anchor, but I did not succeed as well with the 
position, because the air bubbles in my experiment were 
not stationary. Will ‘*Arques” be as kind as to tell your 
readers and me how to do it? ‘*Arques” says, “ But 
it will be seen that so long as the corks are motion- 
less, the water level wilt be exactly the same in 
the inside tube as outside, and that the difference of 
level is produced by the upward motion of the air 
bubbles alone.” I never read anything so confusing 
as this. How am I to see anything if the whole thing is 
only supposed, and how could I see that the water level 
will be exactly the same in the inside tube as outside, 
when at the same time a difference of level exists? 
Where do the air bubbles now come from? To say “ that 
so long as the corks are motionless” seems to imply that 
at some later period the corks begin to move around or go 
to the bottom. They certainly cannot do better, being 
anchored. 

If ‘‘ Arques ” had shown me scmething, I should have 
seen something, but suppositions alone will not do in this 
case, An experiment is not nearly so misleading as sup- 
positions are. 

My experiment shows how beautifully the laws of 
natural p a apply to the explanation of circula- 
tion in water-tube boilers, while no satisfactory explana- 
tion of the phenomena in question has ever been brought 
forward by my opponents, 

Vienna, April 27, 1896. 





Fritz Krauss, 





STEEL VERSUS CAST-IRON RAILWAY 
CHA le 
To THE EpiTor oF ENGINEERING. 

Sir,— Your correspondent of last week makes some 
strong statements. I have seen the steel chair referred 
to (Muirhead’s, of Glasgow), and although not prepared to 
indorse the claims of your correspondent, I am sure the 
new chair will get a fair trial. It has several points in 
its favour. 

1. It is said to be cheaper, that is, a mile of road can 
be laid at less cost with this than cast iron. 

2. Ib is of the same pattern as the old chair, taking the 

same key and spikes, so that no special arrangements have 
to be made for its adoption. 
_ 3. Being half the weight, the platelayers will be all in 
its favour. If, as is stated, it is found to be cheaper than 
cast iron, that will be its greatest claim, as unless it can 
meet its old opponent in price, it will have no chance ; as, 
however willing railway engineers may be to introduce an 
improvement, it must satisfy the treasury of the railways. 
Every former attempt in producing a steel chair has 
failed in this particular. Therefore, it remains to be seen 
if the distribution of metal adopted in this new one can 
make it a commercial as well as a mechanical competitor 
with the old chair. 


Yours faithfully, 
Leeds, April 28, 1896. Tieracros. 





‘“ JENNY LIND” LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Srr,—With reference to this subject, I can | sup: 
port the claims of Mr. C, E. Stretton and Mr. Littlejobn 
in stating that the credit of the designing of the ‘‘ Jenny 
Lind ” engines should not be given to any person other 
than Messrs. Wilson and Fenton. 

The main part of the design—the inside bearings for 
the driving axle, and the outside boxes for the leading 
and trailing wheels—was the joint idea of Mr. Wilson 
and Mr. Fenton, after the accidents with their engines 
of 1846 and the early —_ of 1847 ; and though Mr, Joy 
no doubt worked the idea into a — shape, and pro- 
duced the drawings, which I ieve he lent to The 
Engineer to be reproduced, as Messrs. Wilson and Co.’s 
draughtsman, the main design is not his. Mr. Joy him- 
self has not openly proclaimed the design to be bis, and I 
am sure that no reader will withhold that part of the 
credit there is due to him, 

Mr. Stretton has, I know, conclusive evidence as to the 
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accident on the Midland, and of the trials of the ‘‘ Jenny 
Lind ” classes. ’ 

Your readers will, perhaps, remember that The Engineer 
has been guilty of a similar offence before, viz, that of 
giving the credit of the design of an engine, as a matter 
of courtesy, to the gentleman who left them the drawings 
or gave them the information respecting it; see The 
Engineer, August 17, 1888. 

With that issue was presented a supplementary plate, 
showing the Great Western Railway engine No. 999 
‘Sir Alexander” (Armstrong’s design), at the foot of 
which the following —— \ Villiam Dean, 
M.I.C.E., Engineer.” In describing the engine this 
newspaper says, ‘‘Our supplement this week gives an 
external view of one of the narrow-gauge ‘Queen ’ class. 
designed by Mr. W. Dean, locomotive superintendent of 
the line.” It is not reasonable to suppose that The 
Engineer was not aware of the real designer of this class 
of Greatp Western Railway locomotives, for in 1876 they 
gave a complete set of a of these engines, and gave 
the credit of the design to the right man—‘‘Mr. Joseph 
Armstrong, Swindon, engineer.” : 

I am, yours faithfully, 
86, Third-avenue, London, W. H. GREENLY. 





To THE Eprror or ENGINEEBING. 

Sir,—Having again carefully read the letter of Mr. 
David Joy in your issue of March 20, I am fully of the 
same opinionas Mr. D. H. Littlejohn, page 552, namely, 
that Mr. Joy himself does not claim the design of ‘‘ Jenny 
Lind.” 

On the other hand, if he will refer to The Engineer, 
dated March 6, 1896, 246, he will find a drawing of 
the “ Jenny Lind” headed ‘‘ Passenger engine, Midland 
Railway, 1848; Mr. D. Joy, engineer.” 

Upon reading this heading I was, of course, under the 
impression that in 1848 Mr. D. Joy was engineer of the 
Midland Railway, but applying to Derby I was informed 
that Mr. Matthew Kirtley was the company’s locomo- 
tive engineer in 1848, and that Mr. Joy never held that 
position. : ’ 

I then applied to a relative of Mr. Wilson, and am 
informed by him that Mr. Joy was never engineer to the 
Railway Foundry Company. Turning now to the lecture 
which the President of the Institution of Mechanical 
Engineers delivered in London on May 1, 1890, page 195, 
I find these words: “‘E. B. Wilson and Co., of Leeds, 

roduced an engine which was called ‘Jenny Lind,’ 

late 60. Of this class many scores were built; they 
had 15in. by 20 in. cylinders with 6-ft. driving wheels. 
The drivers had inside bearings only, and the leading 
and trailing were 4-ft. wheels with outside bearings. 
They were largely used in the north, and as far south as 
Rugby on the Midland. These engines were principally 
designed by the late Mr. James Fenton ;” and upon turn- 
ing to page 60 I find adiagram of the engine ‘‘ Jenny 
Lind.” headed ‘‘by James Fenton, at E. B. Wilson and 
Co., Leeds.” 4 . 

Probably Mr, Joy will fully explain the very different 
versions given in his own letter, The Engineer, and Mr. 
Tomlinson’s address. 


April 27, 1896. 


Yours truly, 
AN ENGINEER, 





To THe Eprror oF ENGINEERING. 

Str—Since the insertion of my last letter on the above 
subject, I have had the pleasure of meeting Mr. Joy several 
times in Westminster. He is, [must say, amused at the tale 
of the engine with the four bearings. The more I think 
about this, the more preposterous I find it. Mr. D. H. 
Littlejohn may be an able lawyer, but he has not given suffi- 
cient thought to what is a purely practical engineering 
matter, for after a little reflection anybody calling him- 
self an engineer will see that the whole thing has never 
existed but in the fertile imagination of the party who 
tirst concocted it. But I was staggered when Mr. Joy 
(from whom more will be heard soon, I dare say) told me, 
and even wrote me, that Mr. E. B. Wilson never built 
any engine with inside cylinders and outside framing. 
Up to the time of building the ‘“‘Jenny Lind,” that is, 
November, 1846, the firm, with whom he had been from 
the day it started, built nothing but long boiler locomo- 
tives with inside framing and outside cylinders. I am 
also informed that Mr. E. B. Wilson was not an engineer, 
but the financing partner of the concern. 

There is one thing about the statement said to have been 
read by the late Mr. Joseph Tomlinson, which struck me 
particularly. It is that, admitting that such a thing 
occurred, according to what Mr. C. E. Stretton says, 
an utterly unimportant fact after all, for, with Mr. 
D. H. Littlejohn, he admits that there were inside cylin- 
der engines with inside bearing previous to the construc- 
tion of the “Jenny Lind.” This being the case, why 
make such a fuss about this statement? What value is 
there in it? 

I et to differ from your correspondents, Mr, Stretton 
and —_ Littlejohn, regarding the Proceedings of the 
Institution of Mechanical Engineers. You know, Sir, as 
well as I do, that they are the reprints of the papers read 
at the meeting, with the subsequent discussion thereon. 
At least, any one not knowing anything about the Insti- 
tution of Mechanical Engineers would assume that at all 
events the important points in the papers and discussions 
are reproduced in the Proceedings. Therefore, if the 
statement ascribed by po correspondents to the late 
Mr. J. Tomlinson was of such importance, why should it 
have been omitted? I have an advance f of the 
paper—that is, of what was actually read by Mr. Tomlin- 
son—but I fail to find init anything but a passing remark 
as to the ‘“‘ Jenny Linds,” no mention being made of the 





hear Mr. Joy was at the meeting, but he does not remem- 
ber anything being said about the accident in connection 
with the “‘ Jenny Lind.’ 

Mr. Littlejohn wonders at the claim not being made 
during the late Mr. Clark’s and Mr. Tomlinson’s time. 
There is nothing strange in this, for what appears in the 
address reads neither one way nor another. It simply 
means that —— was built by E. B. Wilson and Oo, 
According to what I have already said, it could not be 
Wilson ; who else belonging to the collectivity then 
known as E. B. Wilson and Co. did design this engine ? 
This is what a pen more authorised than mine will 
shortly show. 

Mr. Littlejohn now talks of D. K. Clark’s authority, 
but did he not ignore this authority when we were dis- 
puting about Bury’s ‘‘ Liverpool” of 1830? Did he not, 
as well as Mr. Stretton. ignore the authority of the 
veteran engineer, Mr. Edward Woods, who is atill 
amongst us? Mr. Stretton and Mr. Littlejohn must not 
be surprised if we prefer the statements of authorities such 
as Clark, E. Woods, and Joy to theirs. They must 
not i ine that they have acquired the sole monopoly of 
writing histories of the locomotive engine. 

Now I ask all serious readers whether it is likely that 
an eminent engineer like Mr. Tomlinson would have 
appended his name to what I feel more inclined to call a 
sic ~ ” rather than an “ official record.” 

tly, I would also ask, is it not more natural that we 
should hear first what Mr. Joy, who is one of the surviving 
officials of the firm of E. B. Wilson and Co., has to say 
as to what was the real origin of the design of the first 
** Jenny Lind,” viz., the one delivered in May, 1847, to the 
Brighton Railway? Surely nobody else can know it 
better than he does ! 
Yours faithfully, 
London, April 27, 1896. MERNOK. 





To THE EDITOR OF ENGINEERING. 

S1z,—In your issue of the 24th inst. a letter appears on 
the above subject by Mr. Littlejohn, which, in the writer’s 
opinion, is not strictly accurate. Hesays, ‘‘ Nooneever 
called in question the history of the ‘Jenny Lind’ loco- 
motives until the recent article appeared in Zhe Engineer.” 
Well, Sir, that seems strange, for looking over 
ENGINEERING for October 1, 1875, I find a special pre- 
—_ article by you on the Mp, and Progress of 

team Locomotion.” You mention a lot of historical loco- 
motives in connection with the celebration of the 50th 
anniversary of the opening of the Stockton and Darling- 
ton Railway, held at Darlington. You also mention the 
well-known type—the ‘‘ Jenny Lind ”’—of Messrs. E. B, 
Wilson and Co., of Leeds, and the correspondence that 
followed showed clearly some one knew the history of the 
* Jenny Lind,” 
I take the following passage out of the Practical 
Mechanics’ Journal of 1848, which I trust will help to 
— up this question about who designed the ‘‘ Jenny 

ind”: 
**In establishing this class of engines, Messrs. Wilson 
have studied less the introducing of dangerous novelties 
than the judicious combination of isolated examples of 
well-tried contrivances.” 

I remain, yours faithfully, 
ALEXANDER DENHOLM. 
409, Dumbarton-road, Partick, Glasgow, 
April 28, 1896, 





THE ACCIDENT TO THE LEEDS EXPRESS. 
To THe Eprror or ENGINEERING. 
S1r,—Major Marindin’s report on this accident, which 
has just been issued, states that ‘‘ owing to the deficiency 
of ballast, the road was unfit for trains to run over at 
full speed.” 
I think it should be generally known that in America 
and some of our colonies a system of ballasting is adopted 
by means of specially designed hopper wagons and 
ploughs, whereby the process is greatly simplified, and a 
train load of ballast can be deposited, spread, and trimmed 
in less than 10 minutes, with the attendance of only one or 
two men. This system has been adopted in this country 
by the Great Western Railway Company, by whom 
its advantages are recognised and appreciated, and 
by the Glasgow and South-Western, and Great North of 
Scotland Railways; but the majority of our English 
railway companies hold aloof, and with true conservative 
feeling prefer to adhere to their antiquated and costly 
practice. 
It can hardly be doubted that if such a method of 
ballasting had been in vogue where this accident occurred, 
there would have been no occasion or inducement to defer 
the operation of ballasting until the necessary time and 
men could be found to do it, the catastrophe would have 
been averted, and a lamentable loss of life have been pre- 


vented. 
Yours obediently, 
JAMES Frorpbkz, M. Inst. C.E. 
17, Victoria-street, Westminster, April 24, 1896, 





ROYAL VERSUS CIVIL ENGINEERS. 

‘To THE EprToR or ENGINEERING. 

S1r,—With reference to “M. P.’s” letter in your issue 

of the 24th inst., he tells us, in his reductio ad absurdum 

conclusion, that ‘it was shown of Royal Engineers who 

had received a military training only, that they are least 

fitted to act as civil engineers.” 

The use of the phrase “ military training only ” is gene- 
eading, for one might be led to believe that 


ly m 
mon training is confined to little more than learning to 


trained experts as civil engineers ;” and further, of the 
unwisdom of the Government in appointing the former in 
place of the latter to fill ae responsible positions. Well, 
if such were the fact, I think almost universal blame 
would be attached to the Government for making such 
appointments, in spite of the comparatively remarkable 
engineering genius these soldiers possess. 

‘rom many years’ experience with a firm of civil 
engineers who have executed considerable engineering 
works for the Government, I must acknowledge that the 
——— engineers, 7.¢., ‘‘M. P.’s” soldiers, are 
really able to do something more than to ‘‘mark time,” 
and, indeed, would often put many of our civilian trained 
engineers to their ‘‘ turnings” upon important engineer- 
ing works, 

‘M. P.” refers saty to the Snowdon Railway acci- 
dent in condemning this Government department ; but 
might not “M. P.” go a bit further and refer, with 
equal emphasis, to nearly all the deplorable accidents 
which have happened upon works, under Board of 
Trade SS ever since their constitution? I will 
ask ‘‘M. P.” if he really believes that had his ideal 
‘civilian trained expert” been the inspecting officer 
instead of the “soldier” he refers to, the Snowdon 
Railway accident would have been averted. If so, there 
surely must be a special providence vested in such an 
expert, and I am sure the public would gladly transfer any 
confidence from the Board of Trade soldier with appre- 
ciable increase. 

“M. P.” refers, secondly, to the Naval Works Act. In 
this case, ‘‘the soldier” only superintends. I take it 
that the Government prefer to intrust an eminent 
private firm, competently staffed, to design some of the 
work, than to go to the expense of temporarily engaging 
a specially large staff for this solitary work. This I ven- 
ture to say is decidedly an economical method, and is 
uite usual in civil engineering practice. ‘“‘M. P.” in 
this case is somewhat like a person not being satisfied with 
eating the fruit, but desires the vine also. 

I am afraid “ M. P.” uses the expression ‘‘ cost of orna- 
mental figureheads and unremunerative staffs” with 
greater ease than he could attempt to demonstrate it; 
and I would remind him that the ‘unremunerative 
staffs” do not consist of ‘‘soldiers of military training 
only,” a fact which ‘*M. P.” would no doubt readily 


civil engineering requirements. 
Esteeming your favour of inserting the above, 


I am, Sir bediently, 
April 27, 1896. iii OY 





THE GAINSBOROUGH WATER WORKS. 
To THE Epitor or ENGINEERING. 
Srr,—We notice in your issue of the 24th inst. a para- 
ise in reference to the boring at Gainsborough for the 
Urban District Council. The weight of tubes is misstated ; 
it should be 28 tons instead of 18 tons. The boring when 
plumbed at 310 ft. was found to be 2} in. out of perpendi- 
cular, 6 in. having been allowed in specification. 
We are now about completing the borehole for the 
Goole District Council, which is 1000 ft. deep, 18 in. in 
diameter, and are lowering in one complete length 835 fo. 
of 15}-in. perforated tubes weighing 18 tons. 


: ours truly 
For Ebenezer Timmins and Sons, Limited, 
. A. Timmins, Director. 
Bridgewater Foundry, Runcorn, April 27, 1896, 





THE NAVIGATION OF THE THAMES. 
To THE Eprror oF ENGINEERING. 

Sir,—The report to the Board of Trade by the Lower 
Thames Navigation Commission recalls attention to this 
matter. I have awaited the issue of this report with 
great interest. The recommendations of the Commis- 
sioners are good, but I think it is to be regretted that the 
reference to the Commission was so limited, and did not 
include the Upper Thames ; in fact, the whole river from 
the Nore to London. . : eae 

I quite with your strictures in last week’s ENGI- 
NEERING. fs has long been a matter of surprise to me 
that the Thames Conservators should not have done more 
towards the deepening of the river. It is amazing that 
they should so lag behind the needs and demands of the 
time, and fail to provide for the uirements of the 
largest vessels, especially in view of what has been done 
by smaller ports and navigations, Why should London 
not be a “non-tidal” port right up to London Bridge? 
Would any spirited minor navigation allow such an ob- 
struction to remain as the Thames Tunnel, with only 
12 ft. at low water ? : ’ 
Probably the tunnel in time will have to go, and it 
seems to me that neither it nor the enormous values of 
riverside properties should be allowed to stand in the way 
of the provision of such a low-water channel as shall meet 
the needs of the largest vessels, The scheme of dredging 
proposed by the Conservancy Board will not do this. 
They should not hesitate to provide 30 ft, from the sea to 
London Bridge. ‘ & 

am, yo! Coy 
‘Scorn, Assoc, M, Inst. C.E. 

Newcastle-on-Tyne, April 29, 1896. 





AnorHerR American Sup Canat.—Surveys are being 

mode for a new ship canal to unite Lake Ontario to the 

Hudson. The proposed waterway, which will be called 

the Oswego-Hudson Canal, has been projected by the In- 

ternational Deep Waterways Commission. As at age 

planned, it will start from oy on Lake Ontario, an 
C) 








accident to which the “Jenny Lind’s” design is due— 


that is, according to Messrs. Stretton and Littlejohn. I 


be an interesting figurehead at a review; and again he 
makes the analogy between “soldiers and specially 





will be carried throvgh the hawk Valley to the 
Hudson. 


admit should he ever happen to be consulted upon expert 
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AUTOMATIC BREECH MECHANISM FOR QUICK-FIRING GUNS. 
CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, HAVRE. 
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Monsieur G. CANET, whose name is so closely 
associated with the development of gun manufacture 
in France, has recently introduced a new form of 
breech mechanism, especially adapted for quick-firing 
guns, and which possesses so many novel details that 
description of its arrangement will be read with 
interest. Before referring to the latest pattern on 
this system which M. Canet has produced, we may 








Fig. 7. 


say a few words about a comparatively recent patent 
that contains the first ideas on which the new method 
of breech-closing is founded. The views, Figs. 1 to 
4, are taken from a patent dated May, 1894, and the 
leading idea described in the specification is as follows: 
A spherical breech-block is employed, which has an 
aperture extending through it in such a direction that 
by turning the block on an axis transverse to the bore, 
it will open or close the breech, and which block is so 
constructed that a cartridge inserted through the 
aperture into the gun can be forced home by the 
surface of the block in turning the same to close the 
breech. On referring to the engravings, Figs. 1 to 
4, it will be seen that the block Bis contained ina 
seating, formed partly in the gun, and partly in the ring 
D, which is screwed to the rear of the gun. In this posi- 
tion the block has an angular displacement of about 
90 deg., the movement being limited by the stop E. 
The block is actuated by a horizontal shaft H and a 
handle H | at the side of the gun ; the motions of this 
handle in one direction or the other serve to open and 
to close the breech respectively. The cartridge is 
introduced through the opening in the block, which, 
when in the loading position, is axial with the bore of 
the gun, and the act of inserting the cartridge sets the 
extractor mechanism in position. 

From this early form the latest type illustrated by 
Figs. 5 to 7 has been evolved. The breech mechanism 
consists chiefly of a block formed, as regards the front 
portion, by a spherical surface, on the sides by two 
planes, and at the rear by a concave semi-cylindrical 
surface, The plane faces are grooved witha series of 
concentric threads that may have either a triangular 
or a square section. In the breech of the gun a corre- 
sponding seating is cut parallel to the axis of the bore, 
to receive the block and its two lateral faces; it has, 
therefore, a series of concentric grooves similar to the 
threads on the block. When the breech is closed the 
block fits exactly to the seating in the gun, and offers 
ample resistance to the powder pressures. A bent 
lever is either bolted to, or forged on the block. The 
longer arm of this lever is straight, and moves in a 





vertical plane on the right-hand side of the gun; the 
short arm is of a semi-cylindrical shape, and moves to 
and fro in a recess formed in the rear face of the gun. 
The axis of the semi-cylinder passes through the 
centres of the two series of threads and con- 
centric grooves; it is, therefore, around this axis 
that the oscillating motion of the block, in opening 
and closing the breech, is produced. These two 
movements are limited, the first by a stop set in 
the — part of the seating in the gun, and the 
latter by a special screw, the nut of which projects 
from the long arm of the lever. The length of this 
screw is greater than the depth of the nut, so that 
when screwed to the bottom of this latter it projects 
slightly beyond the inner face of the lever. The end of 
the screw that thus projects enters a circular ve cut 
on the right side of the gun. The length of this groove 
sets a limit on the range of travel of the lever, and at 
the end it corresponds to the extreme open tion of 
the breech. On the end of the longer arm of the lever 
slides a handle provided with a lateral tooth, which 
fits a corresponding recess cut in the side of the gun. 
Within the handle is a coiled spring which, when the 
breech is closed, presses the tooth into the recess, and 
thus prevents the breech from moving until after the 
gun has been fired. The charge can be exploded either 
by percussion, or by an electric fuze, or by both com- 
bined. In the first method, which is shown in the 
illustrations, a ‘‘ repeating ” device is used, that is to 
say, a device by which the same fuze can be acted on 
several times without changing the position of the 
breech, It consists of a striker controlled by a 
V-shaped spring and actuated by a detent with two 
branches, one of which carries a ring to which is 
attached the firing cord. These various parts, except 
one arm of the detent that is visible in the illustration, 
are mounted in a recess formed in the block. So long 
as the breech is not completely closed, the detent is 
fixed, and premature firing cannot take place. The 
cartridge cases are removed from the gun by means 
of a four-armed extractor, which is placed in a 
recess in the gun. It is operated by the breech-block 
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itself, which bears against the two short arms of the | 


extractor levers at the end of the opening movement, 
and depresses them by its weight. o open the 


breech it is sufficient to press the handle on the lever Superannuation allowance amounted to 6221/. 18. 4d. | the level of the past quarter. 


being 99467. lls. 5d. less than in the year pre- | f 
There was paid away as accident benefit pathy with that of Wolverhampton, prices having been 


vious, 


9005/., and as benevolent grants 5414/. 10s. 9d. 


In the Birmingham district the iron trade is in sym- 


weak, and in some instances they have declined from 
The depression is most 


and disengage the safety tooth already mentioned. | Funeral expenses absorbed 5189/. 7s. 9d. There is a felt in the sheet trade, which has suffered from over- 


The lever is then released, and as the centre of gravity sum of 4513/. 16s. 101. entered as dispute payments, production. 


There is, on the whole, however, a good 


of the block is located in front of its centre of oscilla- butin reality the society had no disputes in the year. volume of work under execution, and employment in 


tion, the breech opens automatically by reason of its 
weight alone. This movement is very rapid, because | 
the block has only to make an angular movement of | 
90 deg. to open the bore of the gun completely. In 
this movement the rear semi-cylindrical portion takes 
a horizontal position, and at the end of the motion it | 
forms an extension of the 
acts as a carrying table for the cartridges, which is a 
very considerable convenience when serving the gun) 
rapidly. The arrangement is also convenient for the | 
ejection of the cartridge cases. To close the breech, a 
reverse motion is given to the lever, and as soon as it 
is thrown over the safety catch enters the recess and 
the breech is shut. The breech-block and its acces- 
sories consist of five parts in all; these can be taken 
apart and reassembled by hand with great faci-| 
lity and with but little loss of time. The’ 
operation of dismounting is as follows: The nut that | 
works in the circular groove is run back, and the 
lever, thus set free, is turned through 180 deg. ; the 
block is then entirely independent of the gun, and 
can be removed for cleaning or inspection, or to replace 
an extractor, or the firing mechanism. In its present 
form this very ingenious arrangement has been tested 
at the gun factory of the Forges et Chantiers Com- 
pany, at Havre, and has been found to give very satis- 
factory results. The advantages that are claimed for 
it, judging from the experiments made, are as follow: 
The mechanism is extremely simple and rapid in its 
operation, and is mancwuvred by a single motion of the 
lever. The opening of the breech is entirely auto- 
matic. The mounting, dismounting, and examination 
are of a very simple character ; there is absolute safety 
in working. There are no projecting parts in the way 
of the men serving the gun. All the parts of the 
breech are well protected by the gun itself, and there 
is nothing projecting at the time the gun is being 
loaded. The number of parts is smaller than in any 
other arrangement of breech-closing mechanism, being 
reduced to four, when an electric fuze is employed, 
and to five in the case of percussive firing. The illus- 
trations show the arrangement in full detail. We 
shall look forward with interest to the further expe- 
rience that will be made with this highly ingenious 
device, and to the improvements it will yet doubtless 
receive at the hands of M. Canet. 





INDUSTRIAL NOTES. 

TuE sixty-first annual report of the Boilermakers 
and Iron Ship Builders’ Society deserves more than a 
mere passing reference. It is the record not only of a 
very large society, but also of an eminently successful 
one. The society was organised on its present basis 
in 1866, the first year’s accounts covering the year 
1867, when it had 6405 members. Its balance in hand 
at the close of that year was 1493/. ; but by the close 
of 1868 that balance had fallen to 873/. Since that 
date there have been severe fluctuations in the amount 
in hand, but only once since 1871 has the total balance 
fallen below 10,000/., and that was in the very disas- 
trous year for trade, 1879. The present report is not 
only hopeful, but sanguine. After congratulating the 
members on the improved state of trade, it goes on to 
say: ‘* We may fairly expect two or three years at least 
of steady employment, which will bea blessing to every 
one, and enable us individually and collectively to 
regain lost ground.” It then refers to the advances 
in wages consequent upon the revival in trade, and 
the author naturally takes credit for having assisted 
in obtaining the advances. It goes on to say: ‘‘Our 
demands on our employers for additional wages, which 
have been moderate in character, have generally been 
courteously conceded, and thus our disputes have been 
few and unimportant.” Ib urges a continuation of 
this conciliatory policy, as best for labour and for 
capital. The total income of the society in the year 
was 117,741/. 1s. 3d. The principal source of in- 
come was members’ contributions, which reached 
92,705l. 14s. 1d., or 3000/7. more than in the previous 
year. Theentrance fees brought in 2309/. 18s. 5d., and 
there was derived from interest 4614/. Os. 6d. The 
reports, &c., brought in 1171/. 4s. lld.; the re- 
mainder being levies. ‘The total expenditure was 
121,241/. 11s, 3d., which shows a balance on the wrong 
side. This was mainly due to two causes—firstly, to 
the very severe weather during a portion of the early 
pe of 1895 ; and, secondly, to the disturbed relations 

tween capital and labour on the Clyde and at 
Belfast. Though the society was not a party to the 
dispute, it was, nevertheless, a sufferer. 

he items of expenditure include 27,933/. 4s. 11d. 
as allowance during sickness. This was a heavy sum 
for one year, being 35731, 6s. 1ld. more than in the 
previous year. The amount paid as donation benefit 
to out-of-work members reached 38,430/. 19s. 11d., 





This expenditure was caused by disputes of other 
societies, the lock-out on the Clyde and the dis- 


pute at Belfast, and through another dispute of and orders are scarce. 
The cost | neering, boilermaking, ironmoulding, and in the heavier 
s was therefore ni/ during the year, in so far | branches of the hardware trades, there is a good deal 
| of activity, and there, as elsewhere, the unemployed 
powder chamber and thus sides which the union paid as surgeons’ fees 5057/. and | lists are shrinking to a lower level. There are no 


a or 4 not connected with the union. 
of strike 


as members and their employers were concerned. Be- 


fares to jobs 151/. The foregoing items alone show 
an expenditure of 101,916/. 18s. 6d. on benevolent 
objects, for the amount put down to disputes was 
really out-of-work pay. The total balance in hand 
was 154,046/. 7s. 5d., of which over 76,0007. constitutes 
a kind of permanent investment, a reserve fund for 
sick and aged members. 

The total expenditure under the several heads for 
the series of years is thus tabulated : 





£ 
Sick benefit ks 379,286 
Funeral benefit ... 82,115 
Surgeons ... me 89,452 
Out-of-work benefit 506,205 
Superannuation ... 81,962 
Accident benefit ... 56,008 
Fares to situations 4,986 
Aggregate for benevolent objects 1,191,014 


Cost of disputes... 2.00. ae 86,195 
The benevolent grants are not given, but these total 
up to a considerable sum, as also do the amounts 
voted to other trades. The record is one of mutual 
help, extending over 61 years. It is a record of which 
no society need feel ashamed, 





The satisfactory reports recently given as to the 
condition of the engineering industries of Lancashire 
not only continue, but actually improve. Machine- 
tool makers are exceptionally busy, with a large 
weight of new business coming forward, both in the 
light and heavy departments. In not a few instances 
orders for early delivery have had to be declined, 
one, it is reported, of considerable weight for light 
tools of various descriptions having been sent over to 
the United States, owing to the inability of local firms 
to undertake the delivery within the required time. 
All the leading firms making heavy machine tools are 
fully engaged, especially for gunmaking and shipbuild- 
ing requirements. There is great pressure to get through 
work already in hand, and some large orders have 
been placed for delivery next year. Activity is well 
maintained both amongst stationary engine builders 
and machinists ; boilermakers are busier than they 
have been for a long time past, and locomotive builders 
are generally active. The unemployed lists of the 
several unions in the engineering and cognate trades 
are being gradually thinned, and in a short time it is 
expected that the number will fall almost to zero. 
There are no serious labour disputes pending, nor does 
it appear that any special movement is in contempla- 
tion. In the iron trades the general complaint is that 
business is slow, there being quite a lull as regards 
new orders of any weight coming forward; prices 
have consequently a weakening tendency as regards 
raw material. Holders of iron have in many cases 
been prepared to sell below quoted rates, but makers 
are firm at such rates. In the finished branches 
matters are steadier, full prices being obtainable. In 
the steel trade a steady business is being done, and 
makers’ quotations are unchanged. But here also 
some merchants have taken lower rates. Though the 
state of the iron and steel trades does not quite cor- 
respond with the activity in the engine and boiler 
shops, yet there must be a corresponding demand for 
material tobe made up. Some of the users are doubt- 
less secured for some time to come by contracts made 
previously, but there must be renewals to keep pace 
with the execution of orders. 





In the Wolverhampton district business has resumed 
its activity, but prices have been a little weaker, 
except for branded bars, which remain, at least 
nominally, at the old rates. Most descriptions of 
rolled iron have been selling at from 2s. 6d. to 5s. 
per ton less than during the past quarter. There 

ave been some heavy Admiralty contracts recently 
distributed, which will help to keep up the prices 
of best iron. Merchant iron has some difficulty 
in keeping up its rates, but thin plates and boiler- 
plates maintain their position. Galvanised roofing 
sheets are in good demand for the Indian and Austra- 
lian markets, but the better class of black sheets are 
weak in price. All the constructive branches of trade 


are actively engaged, such as bridge and girder con- 
structors, tankmakers, gasholder erectors, and also 
most of the heavier branches of the hardware trades. 
The lists of unemployed are thinning in most branches 
of industry. 








most branches is fairly abundant. The home trade is 
satisfactory generally, but the export trade is dull, 
In the chief branches of engi- 


serious labour disputes in any of the branches, nor 
does there appear to be any apprehension of disputes 
in the near future. The smaller local trades are fairly 
active in most cases, and generally there is no scarcity 
of work for able and willing hands. Employers have 
but one serious complaint—prices have not followed 
increasing activity. 





A most unfortunate and, in many cases, disastrous 
practice has grown up of late in respect of labour dis- 
putes, namely, of parading all sorts of rumours as to 
‘*intentions” during the time that negotiations are 
being carried on, or during the time that such negotia- 
tions ought to be in progress. By this means resent- 
ment is often stirred up just at a time when all con- 
cerned ought to be endeavouring to smooth matters 
with a view to peaceful settlement. This practice was 
noticeable in the pending dispute in the building 
trades, the latest rumours as to which point to a great 
strike, and possibly a lock-out. The following is the 
semi-official form of a press notice which found its 
way into a Sunday paper of wide circulaticn among 
working men : ‘‘ We are informed that all the build- 
ing trade labourers of London, with the exception of 
those employed by public bodies, are to give the em- 

loyers an hour’s notice, in conjunction with the other 
building trades, to terminate their engagements on 
Thursday next, provided no settlement is meantime 
come to. In that case due notice will be given through 
the Press.” This is scarcely the attitude which a 
well-ordered union should take, in a matter of such 
importance as a great strike. It is not conducive 
to a peaceful settlement to hold a cocked pistol at 
your opponent’s head. It has long been thought 
possible, even probable, that a strike would take 
place, and if it should some 31,000 or 32,000 men 
may be directly involved, and some 20,000 more 
indirectly. But, meanwhile, there have been, or are sup- 
posed to have been, negotiations going on, both with 
respect to the desired advance of a halfpenny per hour, 
and as to the new code of working rules ; and it is pos- 
sible that some modus vivendi may yet be found to 
avert a most disastrous strike. 





The dockers are busy denouncing the scheme of the 
India Docks Joint Committee with respect to the 
overside discharge of vessels and the changes in the 
methods of payment recently introduced in several of 
the up-town warehouses. It is roundly asgerted that 
during the last six or seven weeks the dockers have 
lost nearly 1d. off the ‘‘tanner” for which they 
fought so vigorously a few years ago. One of the 
leaders asserted at the Bermondsey Town Hall that 
the average earnings of the dockers would not amount 
to more than 9s. per week. If there is a particle of 
truth in the statement, it is bad enough, but the figures 
given in the Labour Gazette scarcely bear out the 
allegations made, The fluctuations in employment 
last month were large, from 3554 on one day to 5346 
on another. This was under the Joint Committee, but 
the total labourers employed averaged for the month 
13,316, which was a higher figure than in the previous 
month, These figures are given as the average number 
employed for the four weeks, but, of course, it does 
not follow that they all made full time. 


The May-Day demonstration will be less of a 
labour demonstration than political, or at least 
Socialistic. It is organised by the Social Democrats 
almost entirely, cong some of the trades may 
be found in the ranks of the demonstrators. But the 
eyes of the Labour party are more et turned 
just now to the International Labour Demonstra- 
tion to be held on Sunday, July 26, in Hyde Park, 
during the sittings of the International Congress. 
That, too, will be more or less political, for the chief 
organisers are the several Socialist bodies, both in 
London and in the country. But the London Trades 
Council, the London Building Trades Committee, and 
various labour leagues, as well as the Socialist organi- 
sations and working men’s clubs, will take part in it. 
The earlier notes preparatory to the meeting state 
that the demonstration on July 26 “ will be in favour of 
international peace, although the legal eight hours 
will not be forgotten.” This is a rather curious piece 
of intelligence, for it has been asserted over and over 
again that the legal eight-hours day was to be the 
primary effort of internationalism ; now it is relegated 
to a back place. Is the legal eight-hours dream fading 
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from sight? Or are there other and more pressing 
questions coming to the front? In any case a demon- 
stration in favour of international peace is a thing to 
be desired. The workers are quite as interested in a 
peace policy as are merchants, manufacturers, and 
financiers. 





Preparatory to the intended legislation in reference 
to the Truck Acts, and the check weighing clauses of 
the Coal Mines Regulation Act, the Home Secretary 
has issued a memorandum as to the provisions in force. 
The subject has become a little complicated by reason 
of the fact that the Acts date from 1831, with additions 
and modifications from time to time since that date. 
The general conclusions in the memorandum are: (1) 
It is illegal to give, as part remuneration for labour, 
food, goods, or physical articles for the enjoyment of 
the workmen (except as far as permitted by sec. 23 of 
the Act of 1831, and by the Act of 1887). It does not 


matter whether the articles consist of food, or clothing, | 1900 


or tools, or materials for work, All these are illegal 
if given, not as a means of labour, but as a reward for 
it. (2) It is not illegal for a workman to buy goods 
from his employer ; but, unless he pays cash for them, 
the employer cannot either deduct the price from 
wages, or maintain any action for it. (3) It is illegal 
to give, as part of remuneration for labour, any tools 
which the workman is to keep and use generally as his 
own (except under sec. 23 of Act of 1831). (4) In certain 
cases of home industry in wool, silk, and other yarns 
and fabrics, it is illegal to make any deduction from 
the contract price of labour. (5) It is legal to pay for 
labour by paying in money subscriptions due from a 
workman, or generally to pay any money at a work- 
man’s request to his wife or to any other person, 
whether creditor or otherwise; or where a man has 
acquiesced in a money payment made on his account, 
whether or not the same be in violation of the Truck 
Acts, he cannot recover the money. (6) It is not 
illegal for a workman to contract as to how his wages 
shall be expended, unless the contemplated expenditure 
is in goods, or materials, or things of that character. 
(7) It is legal to lend, or give, or sell to the workman 
the tools, or machinery, or materials for his work, and 
to supply him with light and warmth while doing it, 
so long as such deductions are only made from the 
‘*money price” to be paid to him, and not from the 
economic wage which constitutes the real reward 
which he enjoys for his work. (8) It is legal by agree- 
ment to deduct from a workman’s pay any sums of 
money in respect of bad or spoiled work, whether such 
sums do or do not represent the loss caused thereby to 
the employer. 9. It is not legal by agreement to 
deduct fines for absence, lateness, or bad work, or 
other misconduct, except in the case of women or chil- 
dren, who can only be fined for absence from work to 
an extent commensurate with the employer’s damage 
thereby. The legality of such fines appears to be inde- 
pendent of the amount. The foregoing memorandum 
will be useful as a synopsis of the provisions of the 
Acts. 

Some anxiety is already being felt by members of 
Parliament who are pledged to the Miners’ Eight-Hours 
Bill. A deputation of such members waited upon Mr. 
Balfour last week to urge upon him to spare Wednes- 
day, June 10, for which date the Miners’ Eight-Hours 
Bill stands as first order. In the course of the inter- 
view it appeared to be pretty certain that the Govern- 
ment would appropriate Wednesdays for Government 
measures. It was then suggested that a Saturday 
should be given for debating the question, if the Wed- 
nesday could not be preserved. One member sug- 
gested a Tuesday’s sitting as au alternative. The 
Leader of the House promised to consider the matter, 
but he was very careful not to pledge himself to give 
avy facilities for the discussion of the Bill. 





A deputation of Belfast manufacturers in the 
handkerchief trade waited upon the Home Secretary 
to urge him so to modify the Factory Acts as to enable 
the girls employed in the Belfast factories in the light 
and delicate handkerchief trade to take such work 
home, and allow their friends and relatives to assist in 
it. The Home Secretary promised to consider the 
matter. 


The miners seem generally to be agreed asto their 
course of action as regards the proposals put forward 
by the federation, rejecting those of the employers, and 
insisting upon a continuance of the existing agreement 
for two years longer, keeping up the wages to the 30 
per cent. level above the rates of 1888. The York- 
shire Miners’ Association in council assembled have 
resolved to abide by the proposals. The Lancashire 
and Cheshire Miners’ Association generally agree on 
the same lines. The latter association has had _re- 
cently to contradict the rumours of constant reduc- 
tions in wages in one form or another ; if at all true, 
they are only true in minor cases, and constitute quite 
an exception. The employers resented the continual 
complaints, and called upon the secretary of the 





Miners’ Association either to furnish facts or repu- 
diate the rumours. Hence the repudiation by the 
officers of the Miners’ Association. 

Three of the coalpits owned by Lord Londonderry 
have been closed, as his lordship intimated would be 
the case some time ago. Aneffort has been made to 
enable the men to retain their cottages, but Lord 
Londonderry explains that many of the houses are 
rented by his lordship from other property-owners, 
and that the tenancy must cease on May 13. If no 
arrangement can be come to, it would appear that 
eviction scenes will be witnessed in Durham durin 
the ensuing month. The alternative seems to be a sa 
one, for miners become much attached to their cot- 
tages and gardens. 





A new Bill has been introduced by the Belgian 
Minister of Industry for the regulation of factories 
and workshops, which is to come into force in the year 
. The Chamber endorsed the principle of the 
Bill, the first clause of which provides for the applica- 
tion of the Act to all factories employing five hands 
and upwards. The Bill provides for the regulation of 
fines, their limitation, &c., and for the settlement of 
contracts in particular trades. This is the first time 
that Belgium has intervened in the matter of adult 
labour, though it has long done so as regards children 
of both sexes. 





THE PHYSICAL SOCIETY. 


At the ordinary meeting of the Physical Society held 
on April 24, 1896, Captain W. de W. Abney, President, 
in the chair, a paper by Mr. R. A. Lehfeld on ‘‘ Symbo- 
lism in Thermodynamics” was, in the absence of the 
author, read by the secretary. 

The author proposes a system of about 24 separate 
symbols for the different quantities in thermodynamics. 

Professor Silvanus Thompson said he was not at all 
favourably impressed with the symbole proposed. In 
particular, it was becoming usual to restrict the use of 
Greek letters to the representation of specific quantities 
or angles, and the author’s proposal seemed in this way a 
retrograde step. 

Professor Perry said he did not care for the suggested 


symbols. 

Mr. Elder thought the author’s system would be a very 
severe tax on the memory, for he did not make use of 
suffixes as was ordinarily done, which in a great measure 
define the symbol to which they are attached. 

Mr. Appleyard read a paper on ‘‘ The Adjustment of the 
Kelvin Bridge.” 

In a recent paper read before the Society Mr. Reeves 
had described a modified form of Kelvin Bridge in which 
a double adjustment was necessary. The author pro- 
poses to employ two wires stretched side by side, with a 
sliding contact, in connection with the galvanometer, on 
each. These contacts are rigidly connected together so 
that the segments into which one wire is divided neces- 
sarily bear to one another the same ratio as do the 
segments of the other wire ; hence a single adjustment is 
sufficient to give balance. Mr, Reeves said that app ° 
rently the author had completely missed the object of his 
(the speaker’s) paper, for the object there aimed at was to 
make use of such sets of resistance coils as are always to 
be found in any laboratory. In the author’s arrangement 
it would be necessary to carefully calibrate the two wires, 
and also, since the resistances used must necessarily be 
small, to determine the resistance of the contacts, 

Professor Ayrton (communicated) said that the author’s 
suggestion was ingenious, but did not obviate the neces- 
sity for much of Mr. Reeves’ “addition.” Further, Mr. 
Reeves’ proposal to employ ordinary resistance boxes was 
not made because such resistances are absolutely neces- 
sary, but because, since they are to be found in any elec- 
trical laboratory, their use saves the expense of such a 
wire resistance accurately calibrated as Mr. Appleyard 
employs. : 1 

Mr. Appleyard, in his reply, said that his instrument 
was designed for use in a factory where the time saved 
in making a ceries of tests was of more importance than 
the cost of the instrument. 

Mr. J. Frith read a paper on ‘“‘ The Effect of Wave 
Form on the Alternate Current Arc.” The author finds 
that an arc has the power of ee the wave form in 
a circuit in which it is included. Thus, in the case of a 
dynamo for which, on open circuit, the curve of electro- 
motive force was decidedly peaked, it was found that 
when this dynamo was employed to feed an aro the 
curve became changed to a flat-topped form. It is 
interesting to remember that the candle-power of the arc 
is greater when the wave form is flat-topped than when it 
is peaked. By altering the resistance in series with the 
arc it is possible to alter the character of the curve, for as 
the resistance in series with the arc increases, the arc 
affects the wave form less and less. In some recent 
experiments described by Dr. Fleming, a resistance of 
about 7 ohms was used in series with the arc, so that the 
wave form of the generator, which is not an efficient form, 
was forced on the are. In practice, however, where a 
resistance is not used in series with the arc this is not the 
case, and the differences between the efficiency obtain 
for alternate current arcs in the laboratory and that 
claimed in practice may thus be accounted for. 

Mr. Blakesley said it seemed as if the more nearly the 
alternate current resembles a direct current, 7.¢., the longer 
in each period the current remains constant, the greater 
is the efficiency of the arc. 

Mr. Price asked what was the cause of the reaction of 
the arc on the wave form. 





Mr. Tremlett Carter asked whether previous observers’ 

=_— were vitiated by this action of the arc on the wave 
‘orm. 

Professor Ayrton (communicated) considered the 
author’s suggestion of great importance as bearing on the 
question of the efficiency of the alternate current arc. 

Professor S. P. Thompson said that the dynamo em- 
ployed by the author was one in which there was a large 
quantity of iron in the armature, so that the self-induc- 
tion was large. Was it not on account of this large 
coefticient of self-induction, which would tend to keep the 
current constant, that the arc was able to alter the wave 
curve? If an aro is connected to the mains of a supply 
station in which a number of machines in parallel are 
feeding a number of lamps, would the arc still be able to 
affect the wave form of the current? 

Mr. Tremlett Carter asked if the author had tried the 

effect of replacing the arc by a resistance such that it 
would absorb the same volts as did the arc, and compar- 
ing the curves for the current and impressed P.D. with 
those obtained with the arc, 
_ The author, in his reply, said that the effect of the self- 
induction of the machine was shown in the curves. 
Current curves had not been taken with the arc straight 
onthe machine, The current and self-induction were the 
same for all the curves, the voltage of the machine being 
increased by increasing the field when resistance was 
placed in series with the arc. When, as is commonly the 
case, special machines are used to supply arcs, and tho 
load consists solely of arcs, the arcs could alter the 
character of the wave form. If the arc is replaced by a 
resistance, the wave form is of the same type as is ob- 
tained for the electromotive force of the seckine on open 
circuit. 

The Society then adjourned till May 8. 





THE LITTLE BYTHAM ACCIDENT. 


JusT within four months of the fatal smash at Sb. 
Neot’s, the Great Northern Railway Company sustained 
a second fatal derailment near Little Bytham, on the 
main line north of Peterborough, and the Government 
inspector’s report on the accident has now been issued. 

n this case, as an up express passenger train consisting 
of eeven vehicles was — down the bank into the 
station at about 70 miles an hour, part of the train be- 
came derailed, and ultimately the rear vehicle, an eight- 
wheeled third-class brake, parted from the train and was 
hurled down the embankment on the up side of the linr, 
and the last coach but one, an eight-wheeled composite 
carriage, struck the parapet of an under-bridge, and its 
body was torn off the frame, which remained attached to the 
train. The breaking away of the last coach automati- 
cally applied the vacuum brake, and the train was brought 
to a stand in about 910 yards, with the wheels of its 
fourth, fifth, and sixth coaches off the rails, but otherwise 
with no serious damage to the engine, tender, or first five 
vehicles. 

Two passengers in the sixth coach were killed on the 
spot, and the rear guard and a solitary passenger in the 
rear vehicle were much injured, though the former pluckily 
went to the rescue of others until compelled to desist 
through weakness and pain, 

The derailment took place on a portion of the road 
which had recently been relaid, the flagmen having been 
withdrawn only about eight hours previously, after a 
most careful examination by the permanent way in- 
spector, who further inspected a portion of the line south 
of where the train came to a stand, on hearing from a 
driver that he had felt a lurch there. 

The new permanent way was of the Great Northern 
Railway standard main line pattern, and consisted of 
85-lb, rails in 30-ft. lengths laid in 46-lb. chairs on 10 in. 
by 5 in. by 9 ft. creosoted sleepers, the ballast being light 

avel, The line still required some ballast, as the rails 

ad been lifted a little, and so the ends of the sleepers 
were not boxed in, as on a completely finished section. 
It appeared, however, to be in such a condition as to 
warrant the withdrawal of the flagmen according to the 
general practice. 

Some 90 yards north of the point where the first marks 
are found of a wheel having left the rails, these latter 
were found twisted after the accident, and from this and 
the evidence in general, Major Marindin comes to the 
conclusion that the accident was caused by the permanent 
way — owing to the oscillation of the engine run- 
ning at a high speed, and possibly, though there is 
nothing to prove this, owing to the road having been 
shifted by a previous coal train. Anyway, the Govern- 
ment inspector comes to the conclusion that it would have 
been better if the flagmen had not been withdrawn until 
all the ballast was in, but that in giving the order for 
their withdrawal, the permanent way inspector was guilty 
of nothing more than an error of judgment. The weather 
was dry when they left, but a steady rain came on about 
an hour and a half before the accident, and this possibly 
helped to loosen the road, although it was not found to 
be in the least sloppy afterwards. The Government in- 
spector thinks that all slackening novices should remain 
in force until officially withdrawn, whether flagmen are 
out or not. 

The fact of the train running 910 yards after the appli- 
cation of the brake, is accounted for by there being onl 


ed | about 56 per cent. of the weight of the vehicles on brak 


wheels, and by the rails being pony. 

On this Major Marindin remarks, ‘‘It is, therefore, 
most desirable that brake-blocks should be attached to 
all wheels possible, and also that the adoption of quick- 
action brakes should be seriously considered, the rapidity 
with which a brake can be brought into action throughout 
a long train, and the berg pee reduction of speed in the 
first second or two, being of supreme importance.” 
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AN OPTICAL ROTOSTAT. 


By F. J. Smiru, M.A., F.R.S., Trinity College, 
Oxford. 

TuE rotostat is an instrument for optically bringing 
to rest the image of revolving objects, such, for 
example, as the spokes of a revolving wheel. The 
instrument, used in conjunction with a torsional work 
measuring machine, was shown at the Royal Society, 
May 2, 1894. Since that time it has been applied to 
a variety of uses. Some years ago a toy was sold in 
Paris which consisted of a prism A B C (which should 
have been a right-angled one, but was not so) 
mounted on a rotating carrier so that the line D E was 
the axis of rotation. The toy was used for looking at 
the revolving surface of a cup of coffee (which had been 
stirred round) and bringing it to rest, by rotating the 
prism until the desired effect was produced. It 
appeared to be the germ from which a useful piece of 
apparatus might be produced for viewing parts of 
machines in rapid rotation. In order that the viewed 
rotating object may be brought to rest, the prism must 
rotate at half the angular velocity of the object viewed, 
and in the same direction. That this should be so a 
simple experiment will show. An arrow marked on 


a round card and held in the left hand, is viewed by | 
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means of a mirror held in the right hand at the edge 
of the card, and nearly at right angles to it. The 
arrow is supposed to be initially vertical, so, too, 
the image due to the mirror. If now the arrow 
be turned, in the direction of clock hands, through 
90 deg., the image seen in the mirror will also 
appear to be turned through 90 deg., but in the 
opposite direction. If now the mirror be turned 
through 45 deg. in the clock hands direction, since the 
angle is doubled by reflection, the original position of 
the arrow is again seen, and this is also true when 
the motions of the arrow and mirror are simultaneous, 
the angular arse: A of the mirror being half that of 
the arrow, and in the same direction. 

When a prism is used, the surface B C is the mirror ; 
the function of the prism is to keep the line of light 
in the axial position, while the mirror rotates at a 
fixed distance from the axis, always facing it. 

In many instruments and machines it is of import- 
ance that the behaviour of certain portions should be 
observed, if possible, while in rapid motion. In the 
machine shown at the Royal Society, the position of 
the pointer actuated by the spring of a torsional 
work measuring machine, and indicating its torsion, 
was read with ease while the machine was running 
at full speed, a right-angled prism being rotated by 
gear, in the same direction as that of the object viewed, 
at half its angular velocity. 

The instrument has been used recently for viewing 
the position of the motion of water currents in a 
liquid vortex, small streaks of aniline dye being 
introduced to make the stream lines visible. 





Forests IN Mainx.—There are still some 13,568,000 
acres of forest in the State of Maine, covering a tract as 
large as the States of Rhode Island, Connecticut, and 
Delaware combined. The assessed valuation of this 
forest is 7,050,000/., but this is far below its actual value. 





Tue Crvit anp MecuanicaL Encineers’ Socirrety.— 
At the —w meeting held on April 23, a paper was 
read before this Society by Mr. W. Cooper Penn, 
A.M.I.M.E., on ‘‘ Anchors.” The author traced their 
development from the days of the Romans, down to the 
present time, and - particulars of interesting trials of 
various forms and patterns of anchors made by the 
Admiralty at various times; he also entered into the 
details of construction of many of the modern anchors, 
particular attention being drawn to the stockless anchors 
now so much in vogue. A discussion ensued, and a vote 
of thanks to the author of the paper terminated the 


meeting. 





HunNGARIAN MILLENNIAL ExuisiTion.—The London, 
Chatham, and Dover cy y Rare ome announce that 
they have arranged with the Hungarian State Railways 
for the issue of through return tickets from London to 
Budapesth, at reduced fares, for visitors to the Exhibition 
to be opened at Budapesth on the 25th inst. The return 
tickets will be issued by express train services vid Dover 
and Calais, Dover and Ostend, and Queenborough and 
Flushing. At the same time the company announce that 
special arrangements are being made for the conveyance 
of passengers to Berlin, for the Industrial Exhibition 
about to be opened there. Special return tickets at 
greatly reduced rates will be issued by the three above- 
mentioned routes twice a week. Special attention is 
drawn to the fact that the new and fast steamers are now 
running in the night mail service vid Dover and Calais, 
and also viii Queenborough and Flushing. 





BUILT-UP LOCOMOTIVE CRANK AXLE. 
CONSTRUCTED AT THE LONDON AND NORTH-WESTERN RAILWAY WORKS, CREWE, 
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THE annexed illustration shows a built-up locomo- 
tive crank axle recently adopted by Mr. F. W. Webb, 
chief mechanical engineer of the London and North- 
Western Railway Company. It is interesting as being 
a departure from existing practice by a locomotive 
superintendent who stands in the forefront of the 
profession, Mr. Webb’s object is to get more effective 
surface for the big ends of the connecting-rods, owing 
to there being no radii at each end of the crankpin. 
The pin, and also the axle-box bearings, are case- 
hardened ; the eccentrics and the middle are turned 
out of the solid. The crank axle illustrated is for a 
London and North-Western Company’s engine, with 
cylinders 17 in. in diameter by 24 in. stroke. 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, April 18, the saloon paddle steamer 
Margarita, built and engined by Messrs. Blackwood and 
Gordon, engineers and shipbuilders, Port Glasgow, went 
down the firth on her official trial trip. As a result of 
six hours’ steaming, a speed of fully 11? knots was 
attained, being in excess of the guaranteed speed con- 
tracted for. This steamer has been built to the order of 
the Algeciras (Gibraltar) Railway Company of Algeciras, 
and is to be employed in their trade between Algeciras, 
Gibraltar, Tangiers, and Ceuta. Her dimensions are 
137 ft. by 20 ft. by 8 ft. 1 in., with compound diagonal 
engines, indicating 600 horse-power. 





The Bergens Mekaniske Vierksted, Bergen, Norway, 
launched on the 18th ult. a steel twin-screw steamer of 
the following dimensions: Length over all, 199 fo. 6 in.; 
breadth moulded, 33 ft.; depth moulded, 11 fb. 9 in, 
The ship is built to class 3 Al Norwegian Veritas, and 
has poop aft, bridge amidship, and topgallant forecastle. 
She will have two sets of triple-compound engines, with 
cylinders 10in., 15 in., and 25 in. in diameter by 18 in. 
stroke ; steam of 160 lb. working pressure will be supplied 
by one boiler. In the engine and boiler room there are 
placed donkey boiler, f and ballast donkeys, evapo- 
rator, and feed-water filter. The ship was named Rio, 
and has been built to the order of Captain H. L. Lorentzen, 
Christiania, She is intended for trading on coasts and 
rivers in South America. 





Messrs. Russell and Co. launched on the 23rd ult. the 
steel screw steamer Amapu, for the Amazon Steam 
Navigation Company, Limited, to be employed in their 
passenger service on the River Amazon. The dimensions 
are: Length, 150 ft.; breadth, 25 ft.; depth, 10 ft. 6 in. 
moulded. Messrs. Kincaid and Co., Greenock, will 
supply engines, with cylinders 13 in., 20 in., and 32 in. 
in diameter by 24 in. stroke. 


Sir W. G. Armstrong and Co. launched from their Low 
Walker yard on the 24th ult. a steel screw steamer 
named Titania, built to the order of Messrs. Lars 
Krogius and Co., for the Finska Steamship Company, 
of Helsingfors. The chief dimensions of the vessel are; 
Length, 290 ft. 6in.; breadth, 38 ft.; depth moulded, 
22 ft. 7in. She is capable of carrying 2500 tons dead- 
weight on a moderate draught of water. Messrs. Wigham 
Richardson and Co. will fit triple-expansion machinery, 








The s.s. Eronto, built to the order of Messrs. Hans 
Kiar and Co., of Drammen, Norway, was on the 25th 
ult. launched at the yard of the Elsinore Iron Ship 
Building and Engineering Company, Elsinore, Denmark. 
This steamer is built of steel to the highest class at 
Norwegian Veritas, and her dimensions are 238 ft. 9 in. 
by 34 ft. 3 in. by 13 ft. 3in. depth of hold. The engines 
are of the triple-expansion type, with surface condenser, 
indicating 600 horse-power. In the vacant berth the keel 
of a freight steamer for Flensburg was laid down. 





The s.s. Imperialist was launched from the yard of 
Messrs. William Doxford and Sons, Limited, of see 
land, on the 25th ult., having been built to the order of 
Messrs. Angier Brothers, London. 





Messrs. Wood, Skinner, and Co., Newcastle, launched 
on the 27th ult. a steel screw steamer named Hermes, of 
the following dimensions, viz.: Length over all, 247 ft.; 
beam, 35 ft.; depth moulded, 20 ft. 6 in. She has been 
built to the order of Messrs. Brunegaard, Kjosterud, and 
Co., of Drammen, and is of the flush-deck type, with 
bridge and topgallant forecastle. The main engines will 
be of the triple-expansion type, having cylinders 18} in., 
30 in., and 49 in. in diameter by 33 in. stroke, and these 
will be fitted by the North-Eastern Marine Engineering 
Company, Limited, of Wallsend. 





Messrs. Ropner and Son, Stockton-on-Tees, launched 
on the 27th ult. a steel screw steamer of the following 
dimensions, viz. : Length between perpendiculars, 314 ft. ; 
breadth extreme, 44 ft.; moulded depth, 23 ft. 3 in,, built 
for Messrs. George Pyman and Co., West Hartlepool. 
The deadweight carrying capacity is 4100 tons on 19 ft. 
draught. The engines will work up to about 1000 effec- 
tive horse-power, and are by Messrs. Blair and Co., 
Limited, having cylinders 23 in., 37} in., and 614 in. in 
diameter by 39in. stroke. Steam is supplied by two 
large steel boilers working at 1601b. pressure. The 
name of Veva was given to her. 





The new United States battleship Massachusetts, on 
her trial trip, covered 62 miles in 3 hours 50 min. 28 sec., 
an average of 16,15 knots. The premium earned by the 
contractors amounts to 100,000 dols. The trip was 
entirely satisfactory, and shows that the battleship is the 
swiftest of her class, 





AMERICAN ELEcTRIC RAtLways.—Work has been com- 
menced upon an important electric railroad between 
Baltimore and Washington. The grading of the road bed 
at both ends of the line is making progress. Ib is pro- 

ed to run cars over the line at a speed of 60 miles per 
our, and the track is to be supplied with the heaviest 
steel rails. The power _ for the line has been con- 
tracted for with the Westinghouse Electric Company. 
There are to be two power stations, one about 10 miles 
from the Baltimore terminus, and the other about 10 
miles from the Washington terminus. 





Montr Vipro,—MM. Guerrard and Kummer have re- 
ported upon the best means of improving the port of 
Monte Video. They propose that a breakwater 2400 ft. 
long should start from the head of Calle Sarandi; from 
the head of this a second breakwater would be carried. 
This would be 3943 ft. long, and stretch rather less than 
half-way across the bay, its direction being nearly parallel 
to that of the cross streets of the old city. These two 
breakwaters would constitute shelter dykes, and the area 
within them would be the outer port. the area of which 
would be 362 acres, The angle between these two break- 
waters is truncated, leaving an opening 833 ft. wide, 
a lighthouse being placed at each corner. This opening 
constitutes the entrance to the port, and this and the 
— port would be dredged to a depth of 23 ft. av low 
tide. 





Pipzs AT THE ANTIPODES.—The New South Wales 
Minister for Works has decided to accept a tender of 
Messrs. Pope, Maher, and Co., for the supply of a quantity 
of 20-in. wrought-steel pipes for the Walka to Buttai dupli- 
cate rising main in connection with the Hunter district 
water supply, the contract price being 15,9202. The tender 
provides for making the pipes in New South Wales at 
21 per cent, below schedule prices. The lowest tender for 
a goods of the same character was ath Per cent. 

ow schedule prices. There was thus, A — 
points out, only 4 per cent. in favour of the importe 
price, as inst the price of the ipes made in the 
colony ; and it has been reported to that this small 
difference would be considerably more than lost by the 
extra cost of inspection iu connection with the imported 
pipes, and also that pipes would = be knocked 
about more if they were imported than if they were 
made in the colony. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification ts 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

‘ale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the pt of a ip 
specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


8453. J. Brockie, Forest Hill, Surrey. Electrical 
Switches and Means of Actuating same. [5 Figs. 
April 29, 1895.—This invention relates to methods of actuating 
switches in connection with arc lamp circuits when it is desired 
to use either arc lamps or incandescent lamps at will. A switch 
permits the incandescent lamps to be on or off as required at 
certain times. The purpose of this invention is to enable the 
station to control such a switch by means of the arc lamp current 
or circuit. The lines @ indicate the arc lamp circuit, and the 
lines i the incandescent lamp circuit. A magnet or solenoid A is 
placed in the arc lamp circuit. This magnet, when the arc cur: 
rent is on, attracts the core C, pulling its ends out of mercury 
cups M,M, and thereby opening the incandescent lamp circuit. 
When the arc current ceases, the circuit core moves back and 
closes the incandescent lamp circuit. When it is desired to shut 
off the incandescent lamps, the station sends a current through 
the arc circuit a, but this current is less than the normal current 
for the arc lamps, so that its effect is to raise the core C, but not 
as far as when the full arc current is passing. A catch B, in the 
form of a tumbling lever, is arranged to engage a stop 0b on the 
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core C, so that when the arc current ceases, the core cannot 
return, and consequently the incandescent lamp circuit remains 
open. When it is desired to light the arc lamps, the full current 
of the arc circuit pulls the core C quite back, and in doing so, by 
means of a tappet b' acting on the tail b2 of B, disengages the 
catch so that on the arc current ceasing the core is free to move 
back and so again close the incandescent lamp circuit. In this 
movement the stop b also acting on 2, re-sets the catch B, so 
that it is ready again to catch the core C at half-stroke. In the 
modification shown in Fig. 2, the catch B is fixed on the side of 
a permanent magnet P which isin the form of a yoke pivoted so 
that it can rock on a vertical axis the core C passing through it. 
The arc current induces magnetism in the core C, such as holds 
the magnet P in the — shown, its catch B retaining the 
core and so keeping the incandescent lamp circuit open. By a 
momentary reveraal of the arc current the magnet P is caused to 
rock to the position P', disengaging the catch B from the stop ) 
on the core, which thereupon descends, closing the incandescent 
lamp circuit. (Accepted March 18, 1896). 


9636. Siemens Brothers and Co., Limited, London, 
and F. Booker, Westcombe Park, Kent. Electric 
Arc Lamps. [2 Figs.) May 15, 1895.—In Specification No. 
366 of 1888 is described a construction of electric arc lamp in 
which the upper carbon is suspended from a spring barrel, which 
rotates subject to the control of an escapement when it is released 
from a stop by the action of an electro-magnet having its coil ina 
shunt to the lamp circuit. The present invention relates to modi- 
fications in the construction of such lamps which adapt them for 
being worked in series in considerable numbers. On the base a 
which carries the regulating mechanism there is fixed a series 
electro-magnet E which has its coil in the lamp circuit. The 
armature A of this magnet is carried on a lever L which, when the 
lamp is not in circuit, is held back by a spring S. A projection F 
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upon it presses the pivoted frame r which carries the regulating 
mechanism into such a position that its escapement is released 
from the stop g, and consequently the upper carbon frame c is free 
to descend, allowing the upper carbon to meet the lower carbon, 
When the lamp is put in circuit, the electro-magnet E attracts its 
armature A, withdrawing the projection F from the pivoted frame 
r, leaving it free to ascend, striking the arc, and afterwards free 
to move in obedience to the action of the regulating or shunt 
electro-magnet ¢. In order to provide for maintenance of the 
general circuit when the lamp is extinguished, there is employed 
a short-circuiting arrangement like that described in Specification 
No, 6468 of 1893, attaching to the pivoted frame 7 a contact plate 
which, when the frame descends below the lowest position 
attained in its ordinary working, makes contacts and effects short- 
circuiting. (Accepted March 18, 1896). 


19973, Siemens Brothers and Co., Limited, and 
E. F. H. H. Lauckert, London. Apparatus for Mea- 
suring Electrical Currents. [3 Figs.] May 24, 1895.— 
This invention relates to ammeters or apparatus for measuring 
electrical currents of the kind in which the one pole of a steel 





magnet, bent into a circular arc and mounted on an axis, enters the 
loop of a bent bar or wire coil through which the current to be 
measured passes, so that the magnet in being drawn more or less 
into the loop in proportion to the strength of the current, par- 
tially rotates the axis and causes a pointer mounted thereon to 
indicate the deflections on a scale. One of the present improve- 
ments consists in the application of simple means for rendering 
this construction astatic, so that it may not be affected by extra- 
neous currents passing in the neighbourhood of the apparatus, or 
by a stray magnetic field. For this purpose there is employed a 
second steel magnet B of the same curved form as the first C, but 
having its poles reversed, which is fixed on the same axis A 
— to the first C, but in a position outside the loop L of the 

nt conducting bar or coil. Thus as the current passing through 
L acts in one direction round, say, the north pole of the 
magnet C situated within it, and in the opposite direction rela- 








tively to the south pole of the magnet B situated outside the loop, 
the attraction exercised by the loop L upon both magnets B and 
C is in one and the same direction, while the opposite polarity of 
the magnets renders the instrument astatic. In order to adapt 
an instrument of the kind above described to give readings in 
both directions for currents passing either in one direction or the 
other through the looped conductor L, there are employed, as 
shown by Fig. 8, two curved magnets D, E fixed in one and the same 
plane on the pointer axis A with their poles of like sign facing 
each other, the one pole, say the north, of each magnet being 
made to enter the loop L of the conductor respectively on opposite 
sides. Thus a current passing through the conductor in the one 
direction will attract the one magnet, say D, and repel the other 
E, causing the pointer I to move in a corresponding direction over 
the scale on the oneside of the middle, while a current passing in the 
opposite direction will attract the magnet E and repel D, thereby 
moving the pointer in the opposite direction over the scale on the 
other side of the middle. (Accepted March 18, 1896.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7197. J. F. Weatherley, St. Ives, Huntingdon. 
Petroleum Engines. (3 figs.) April 9, 1895.—qa is a cy- 
linder in which the piston b moves; one end of this cylinder a 
being connected to a sealed chamberg. c is a vaporiser having 
an opening d into the cylinder a; ¢ is a spray-maker which is in 
connection with a tank containing the oil. This tank has an 
air pump / connected thereto, which may be operated by the 
engine or independently when it is required to start the engine. 
The sealed chamber g is in connection with the vaporiser c, so that 
the issuing oil and air from the spray-maker is met by and further 
mixed and split up by the current of compressed air from the 
sealed chamber g, which is conveyed by the pipe ¢ to the same. 
By this means the mixed charge is employed to clear the explosion 
chamber of the products of combustion. The valves, which 
may be of avy convenient form of construction, are operated by 
levers or connections, so that the exhaust outlet j which communi- 
cates with the spark for the purpose of heating the vaporiser ig 


g.7. 





closed at such atime as to prevent the escape of the oil vapour and 
air after the products of ibustion have been driven from the ex- 
plosion chamber or cylinder. By this arrangement the compressing 
of the air in the sealed chamber acts in two ways, namely, to further 
vaporise or split up the oil, and also to displace the products of 
combustion from the explosion chamber, and at the same time 
bringing the vapour into the explosion chamber quickly, so as to 
prevent condensation and giving greater efficiency. The opening of 
the ports is so timed that the entering charge of oil, vapour, 
and air displaces the products of bustion, is then d 
and fired, and so on, thus giving an explosion or impulse at every 
revolution. The vaporiser is heated when starting the engine by 
removing the screw nut h from contact with the vaporiser, and 
then lighting the mixed oil and air from the spray-maker. When 
she vaporising chamber has reached a suitable temperature, the 
nut is screwed up so as to close the vaporising chamber and the 
engine may be started. (Accepted March 18, 1896). 


GUNS AND EXPLOSIVES. 


9380. E. W. Lloydand R. T. Brankston, Newcastle- 
on-Tyne. Electrical Firing Pistols for Gun Mount- 
ings. (4 Figs.) May 11, 1895.—In previous electrical firing 
pistols made for firing guns it has always been necessary to dis- 
connect the wires which form the firing circuit before the pistol 
could be taken to pieces and properly examined. The principal 
object of the present invention is to provide a pistol which can 
be taken to pieces without the use of tools, so as to enable the 
whole of the contacts to be examined without disconnecting the 
wires. A is the hollow case of pistol form—the forward part is 
open at the end and at top and bottom. B is the end cover, the 
forward part of which is adapted for being held in a clip holder. 
B' are two side — projecting back from the cover B. B2isa 
projection on the inner face of each of these side plates. Al are 
projections on the exterior of the front ends of the two side 
plates of the forward part of the case A ; these pass down between 
the cover B and projections B?. A? are other projections on the 
the exterior of the two side plates of the barrel ; these come against 
the top of the duno B2, and ftom the barrel ‘tliding 
down too far. is a cover plate which covers over the top of 
the barrel. The side edges of its forward end under over- 








hanging lugs B* on the end cover, and the forwund endl is thereby 
held down. C1 isa screw with milled head by which the rear end 








of the plate is held down. D is a block having the insulated wires 
attached to it ; it rests on inwardly projecting ledges A? on the 
two side plates of the barrel. Lugs A‘ projecting inwardly from 
the side plates hold the block down on to the ledges. The lower 
part of the block D is of metal, and the upper part of insulating 
material. The upper part has passed through and secured to it 
two contact-pieces E against which the wires of the insulated 
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conductors F are held in electrical contact as shown at Fig. 1. 
G is a spring contact key held at one end to one of the pieces E 
above the top of the block ; the other end of the spring comes 
above the top of the other contact-piece E, and is held normally 
at a distance fromit. H is the trigger. H' an arm a 
from it and coming just above the free end of the gG. Gi 
isa piece of leather or other insulating material fixed on the to 
of this end of the spring, and coming between it and the arm Hi. 
(Accepted March 18, 1896). 


9637. H. Imray, London. (la Compagnie Anonyme des 
Forges de Chatillon et Commentry, Paris.) Gun Carriages. 
[9 Figs.] May 15, 1895.—A is the trail of the carriage constructe 
of two side cheeks through which passes the wheel axle G on which 
is mounted the sleeve H. Between the frame C carrying the gun 
and the trail is interposed a supporting bracket B, the two sides 
of which are pivoted on each end of the sleeve H and have their 
other ends brought towards each other, and are secured together 
by a strong crosspiece U which reste — a strong plate on the 
first crosspiece of the trail. The crosspiece U has a circular hollow 
boss into which fits a pivot L in a slot in which can slide the 
screw nut K on a screw spindle J. This spindle is carried in hear- 
ings on the two side cheeks of the trail, so that the screw spindle 
can only revolve and not shift longitudinally. It is rotated by 
means of the crank handle M for effecting the angular dis- 
placements of the mechanism pivoted on the axis I provided 
on the axle G, The sleeve H is formed internally with two 
oppositely coned surfaces, and the axle G has two dovetail 
projections a, a,on which fit the two steel cheeks I, I, formed with 
cylindrical surfaces, fitting corr nding hollows in the sleeve. 
The frame C on which rest the slides D carrying the gun is con- 
nected to the pivoting support B on the one hand by means of 


























the sleeve H on which it is mounted in front by means of strong 
eyes, and on the other hand at the back by means of a screw P 

ivoted thereto and engaging with a screw nut R which can turn 
n a socket Q carried by lateral trunnions in the cheeks of the 
pivoting support B. The nut R is provided at its lower part with 
a bevel pinion gearing with a pinion 8 rotated by the crank handle 
N, which thus serves to move the frame C upwards or downwards 
through a greater or less angle, 80 as to adjust the same according 
to the degree to which the trail and wheels are imbedded in the 
ground when ny The slide corsying the gun rises up during 
the recoil on the inclined guides on the front of the frame C; 
these guides are formed with hydraulic cylinders, the piston-rods 
of which are attached at E to the slides which cover the guides. A 
mechanism F serves for elevating the gun or adjusting its vertical 
angle on the trunnions carried by the slides D so that the adjust- 
ment for varying ranges can be effected instantaneously by means 
of the handwheel of such mechanism, without interfering with 
the sights or with the pointing gear. The crank handle N serves to 
bring the gun into the same conditions as before as to inclination 
after each firing, in allowing the pointer to maintain directed on 
: A object a sight fixed on the frame. (Accepted March 18, 


MINING, METALLURGY, 'AND 
e ‘WORKING. ae 


11,147. G. Defosse, Brussels. Refuse-Consuming 
Furnaces. (2 Figs.) June 6, 1895.—This furnace is arrang 
in such a manner as not to require to be worked continuously, so 


that its daily period of working may be restricted. The refuse 
to be consumed is received sa a rocking or vibrating grate 
which is placed above the orifice of a breaker so as to allow of 
keeping back large pieces of refuse. A breaker is provided with 
. ike teeth which breaks up the refuse, which, when broken, 
alls into a receptacle, whence it is withdrawn and raised to the 
charging passage by a conveyor working in a hermetically closed 
casing E. The inlet or charging passage A for delivering the 
broken refuse into the furnace is ee with a flap B which is 
operated by means of a rod, and which is so regulated | as to allow 
e entry of a charge of refuse equal to that which is already 
consumed. The interior of the furnace is provided with a tri- 
angular rod C which serves to aid in distributing the refuse over 
the entire area of the furnace. The walls of the inner shell are 
ierced over their entire surface above the combustion zone with 
vel-shaped holes D to facilitate the escape of the smoke gases 
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and other products of combustion. Between the two shells there 


is a space F which forms a smoke fiue through which the gaseous | 


products of combustion pass and escape by a pipe G communicating | 
with a condenser H. The pipe G is provided with a damper 
I for regulating the combustion. In operation the refuse is 
charged into the furnace, which is ignited through an opening M. 
At the same time a fan or air pump K is started, which forms a 
vacuum in the upper part of the condenser H above the water 
therein, thus drawing the air, smoke, and products of combus 
tion from the exit-flue G of the furnace into the water contained | 
in the condenser where the soluble products are dissolved, and | 
from which the insoluble products escaps towards the upper part | 





| 

















| 





SSS 047 
to be discharged by the exhausting action of the fan or air pump | 
into the chimney through a pipe L. The combustion in the fur- | 
nace is regulated by the speed of the fan or air pump. The 

ashes fall into a pit O under the ashpit N, whence they are taken | 
to be crushed and mixed with other substances to form a ferti- | 
liser. The grate is formed of independent bars P of a diamond- 

shaped cross-section, terminating at their extremities in pivots, | 
so as to rest in semicircular hollows of bars of iron fixed on the | 
interior walls of the furnace. To prevent the formation of clinkers 

and slag, the bars receive a trembling or rocking movement which 

is produced automatically by the combustion of the materials 

resting thereon. (Accepted March 18, 1896). 


PUMPS. 


22,583. E. B. Caird and T. J. Rayner, London. 
Relief Valves for Feed Pumps. [1 iy.) November 26, 
1895.—This invention relates to the relief valve for a feed pump, 
allowing free escape of water from the discharge pipe of the pump 
when the usual passage for feed water to the boiler is more or less 
closed. A isa shut-off valve having on its stem a heavy vertical 
plunger B fitting a cylindrical cavity C formed in the valve-box. 
The upper part of this cavity communicates by a pipe D with the 
boiler that is fed by the pump, so that the boiler pressure is always 
acting on the plunger B tending to close the shut-off valve A. By 
so proportioning the areas of the valve A and plunger B that the 





boiler preasure acting on the plunger, together with the weight of 
the plunger and valve, exceeds by a certain amount the pressure 
which tends to open the valve when the feed is free, the valve 
under ordinary conditions remains closed. But when the feed 
passage to the boiler is throttled so that the pressure in the dis- 
charge pipe of the feed pump is increased beyond the pressure that 
keeps the valve A closed, the valve opens and allows escape from 
the feed pipe by the passage G to the passage H, whence the water 
can return to the suction supply of the feed pump. Passing 
through a stuffing-box at the top of the valve-box is a rod L, the 
lower end of which may be pressed on the top of the plunger B, to 
move it in case of ite sticking. (Accepted March 18, 1896). 


RAILWAYS AND TRAMWAYS. 

3206. A. S , Lond Stops or Cushioning 
Devices for Railway Wagon Doors. (4 Figs.) February 
12, 1896. — Referring to Figs. 1 and 2, the improved stop com- 
prises a case 1 of metal, wita an inwardly extendin flange la at 
one end and two perforated lugs 1) at the other end, whereby it 
can be fixed in place by the aid of screws ; a movable head 2 having 
an outwardly extending flange 2a that normally bears against the 
inner side of the flange la which thus limits the extent of its out- 
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ward movement ; and a loose block 3 of india-rubber that is held 
in place when the stop is in use, between the head 2 and the 
wagon door 4 to which the case 1 is fixed. The block 3 has a 
centrol hole 8a to receive a central projection 2b on the inner side 
of the head 2 for the purpose of holding the block centrally within 


| metallic contact between the same and the metal portion of the 


| tubes from blowing out of the tubeplate. 


of dished shape, is formed with holes 1c through which is moulded 
the india-rubber which also extends over the outer side of the 
head, the india-rubber being in fact so moulded as to form two 
connected spring bodies, viz., a main spring body which provides 
for the greater amount of elasticity necessary, and a supplemen- 
tary spring body 3b that is united with the other by any suitable 

ber of cting pieces 3c of india-rubber, and serves to 
receive the direct impact of the door or other part, and so prevent 





head. Fig. 4 shows another modified construction of stop. In 
this arrangement the case 1 and head 2 are similar to those shown 
in Fig. 3, but the head is not perforated, and the spring body of 


| iadia-rubber has moulded in it, near its inner end, a perforated 


a 5 so as to form connected main and supplementary spring 
odies 3, 3b respectively, whereof the latter provides a reserve of 


| elasticity for use when the stop is subjected to excessive blows. 


The plate 5, in addition to in a manner separating the two spring 
bodies, serves as a guide plate to maintain them practically central 
within the case and head. (Accepted March 18, 1896). 


| STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


8589. W. Smith, London. Boiler Tubes. [5 Figs.) 


| April 30, 1895.—This invention relates to improved means for 


securing tubes in boilers and similar vessels, and has for its object 
to provide an arrangement which will effectually prevent the 
a represents the boiler 
tubeplate, which is tapped to form the screw thread, with a slight 
taper for receiving the screwed ferrule as shown in Fig. 4. The 
tube 6 is fixed to the plate a by the ferrule c, which is formed with 


| @ male thread also tapered to fit the screwed hole d in the plate a. 


The ferrule is also formed with a female thread for receiving the 


| male thread e formed on the end of the tube b. The ferrule is 


sorewed into the plate by means of an instrument constructed so 





as to take into perforations or notches c' formed in the outer end 
of the ferrule, which end projects a short distance beyond the 
outer face of the plate a, as shown at c2, when the ferrule is 
screwed into position in the plate. The end c2 may be formed 
with a hexagonal head or nut for completing the joint between 
the tubeplate and ferrule, and may also be provided with an in- 
ternal flange bearing against the end of the tube, or a collar or 
nut 4 may be screwed upon the end c? and against the plate a as 
shown in Fig. 1. This invention may also be applied to the fixin 
of spokes to wheel felloes by forming a thread on the spoke a | 
securing it to the felloes by the screwed ferrule. It may also be 
applied to fixing stays in bridge or girder work. (Accepted 
March 18, 1896). 


9173. A.L. Forster, Gateshead, Durham. Steam 
Engines. [5 Figs.) May 8, 1895.—In this triple-expansion 
engine the distributing valve 21 of the adjacent pair of high-pres- 
sure cylinders 2), 3) is a hollow valve of piston type supplying 
steam alternately to the upper ports 22 and 23 of the two cylinders 
from annular steam spaces 24 and 25 in the valve and valve case 
respectively and exhausting over its ends, into the space 26 which 
is in communication with the two lower ports 27 and 28 of the 
said cylinders, and with the steam space 6a of the distributing 
valve 1a of the pair of intermediate pressure cylinders 2a, 3a below. 
With the parts in the position shown live steam is admitted from 
the inlet branch 29 (Fig. 2) through the steam spaces 24 and 25 
and port 22 to the top of the left-hand high-pressure cylinder 2b, 
while high-pressure steam that has done duty in the right-hand 
high-pressure cylinder passes from the top of this cylinder through 
the port 23 into the space 26, whence it passes partly through the 
se ap 27 and 28 to the lower ends of the two high-pressure cy- 

inders and partly to the space 5a within the valve la which allows 
into the top of the left-hand intermediate pressure cy- 
The steam that has done 


it to 
linder 2a through the ports 7a and 9a. 


Fig.1. 





duty in the right-hand intermediate pressure cylinder 3a simul- 
taneously passes from the top of this cylinder, through the port 
10a into the space 6a, whence it passes partly to the lower ends of 
the cylinders 2a, 8a through the passages 14, 15 and partly to the 
espace 5 of the valve 1, which allows it to pass by the ports 7and 9 
to the top of the left-hand low-pressure cylinder 2. The steam 
that has done duty in the right-hand low-preesure cylinder 3 
simultaneously passes from the upper to the lower end of this 
age through port 10, space 6, and port18. The lower end of 
the left-hand low-pressure cylinder 2 is at this time in communica- 
tion with the condenser —— the port 17, space 19, and port 20. 
The left-hand pistons now make their downstroke, under steam, 
and the right-hand pistons, the pressures on the two sides of 
which are now in equilibrium, their upstroke. When the left- 
hand pistons have arrived at the bottom of their stroke and the 
valves have consequently been moved down, steam will exhaust 
from the upper ends of the left-hand cylinder 2b, 2a, and 2 respec- 
tively through the port 22 into the space 26; the port 9a, space 
lla, and passage 12a, into the space 6a ; and the port 9, space 11, 





the case 1. Fig. 8 shows a modified construction in which the 
block 3 of india-rubber is permanently attached to the movable 
head 2. For this purpose the Is‘ter, which is of metal plate and 


and passege 12 into the space 6; and steam will pass from the 
steam spaces 25, 26, and 6a to the upper ends of the cylinders 30, 








8a, and 8 respectively, the pistons in which will then make their 


downstroke and the left-hand eet of pistons their upstroke. At 
this time the lower end of the cylinder 2 isin communication with 
the space 6, whilst that of the cylinder 3 is in communication with 
the exhaust port 20 through the port 18 and space 19. (Accepted 
March 18, 1896). 


MISCELLANEOUS. 

7410. B. F. Cocker, Sheffield. Construction of 
reas Pe epee Cases. [4 Figs.) April 11, 1895.—The im- 
proved buffer case consists of a head A, a baseplate B, having a 
central tube C, two segmental pieces D! and D®, and a backplate 

. The head A consists of a hollow cylinder closed at one end 
where it is formed to receive the impact of an opposing body, the 
open end being provided with an internal flange or collar A2, 
which red e di ter of the opening into the interior. The 
baseplate B is recessed at B' and B2 to receive the flat parts of D! 
and D2, as seen in Fig. 1, and the vertical tubular part C is of 
such a diameter as to admit the body of the pieces D! and D2 
between the periphery, and the collar or flange A? upon the head, 
The underside of the baseplate is preferably recessed to receive a 
backplate E, which closes the opening, retains the spriog, and 
forms the point of resistance when the spring is compressed by 
forcing down the head. The segmental retaining pieces D' and 





Fig.4 
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D2 have an internal concaved face corresponding with the outside 
of the tube C, and their outside surface oo with the 
di ter of the op g through the flange A?. Each segmental 
piece is provided with a collar F at its top edge to engage with 
the flange A, as shown in Fig. 1, These segments are of such a 
size that their collar pieces can be passed through the opening 
into the head, and then moved to the position shown in Fig. 1, 
the collar pieces F resting upon the top face of the flange A2. 
When in this position the tube O can be passed up between them 
to the position shown, and when the spring is put inside the 
whole of the parts are finally secured by the bolts G. To retain 
the segments D' and D? firmly in position, and to fill up the gap 
that would otherwise be left between them, as seen in Fig. 4, a 
filling-up piece H extending from top to base, and against which 
the edges of the segments fit, is provided upon two sides of the 
tube C. (Accepted March 18, 1896). 


9392. J.A. Hopkinson and J. Hopkinson, Hudders- 
field, York. Stop Valves. [6 Figs.] May 11, 1895.—A is 
the valve body or casing; B is the valve a, which, in the 
arrangement shown, consists of two parallel plates. Refening to 
Fig. 1, C is a trunk spindle that extends through a stuffing-box D 
in the lid or cover of the valve casing, and E is a solid sorew- 
threaded spindle extending through a cross bridge F which is 
carried by the pillars G in the usual manner. H is a handwheel 
for rotating the spindle E to open and close the valve. These 

arts are constructed substantially as heretofore, except that the 
ower end of the trunk spindle is not made to act as the stop for 
limiting the downward travel of the valve. In lieu of the stop 
heretofore used at the lower or inner end of the trunk spindle, a 
stop is provided, ding to the p t invention, above the 
valve and outside the valve casing, where it is not subjected to 
the variations of temperature of the fluid in the casing, and the 
inner end of the trunk spindle is left quite free to permit the 
spindle to freely expand when the valve isclosed. Inthe example 
shown the stop comprises a bar J, secured to the upper or outer 
end of the trunk spindle C above the stuffing-box D by a nut J2 or 
other suitable means. The said bar has concave or other suitably 
shaped ends J! fitting against the pillars G, these ends being so 
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formed that the bar can slide up and down the pillars in such a 
manner as to prevent the lateral strain that has heretofore taken 
place on the valve faces. By this means the valve no longer acts 
to prevent the rotation of the valve spindle, this being entirely 
prevented by the bar J. The pillars are formed with shoulders at 
G1 which serve as stops for the bar J to limit the downward move- 
ment of the valve. e position of the shoulders G! is such that 
the valve is properly closed before its downward movement is 
stopped by contact of the bar J with the shoulders G', The bar J 
also acts as an indicator to denote the position of the valve. With 
this construction of valve the inner end of the spindle is quite 
free to expand and contract under all circumstances. Fig. 2 
shows & = valve having, in lieu of a trunk spindle, a solid 
spindle L, which extends through a nut or screw-threaded sleeve 
capable of rotating in the bridge and secured to the wheel. In 
this construction instead of employing the bar J attached to the 
valve spindle and shoulders G! on the _ there is preferably 
—— a put or collar or its equivalent K fixed on the upper 
end of the spindle at such a height that it serves to limit the 
downward movement of the valve by coming in contact with the 
oe after the valve is properly closed. (Accepted March 18, 
1896 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, Bedford- 
street, Strand, 
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INTERCHANGEABLE CORRUGATED FURNACES 


ASHLIN’S PATENT. y 
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Section. | 
wa tn ae fa wees 
Furnace with contracted back end flange, applicable to Fureens with son flange cut away on Ashlin’s system, for 
separate or common combustion chambers. separate combustion chambers. 


CAPABLE OF WITHORAWAL WITHOUT REMOVAL OF BOILER FRONT PLATE. 
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FOR DRIVING — (}yer 144,750 HP, Supplied. DOUBLE-ACTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS, ENGINES 
DYN AMOS. 5 || FOR 
HIGH-SPEED HI iy a Ak = ivi Driving Dynamos, &c., 
MACHINERY, uc Cae senl) Ircaph, AS FITTED ON HM, YACHT 
AS LARGELY USED in the BRITISH ya phe “VICTORIA & ALBERT,” 


AND FOREIGN NAVIES. H.M.S. “ROYAL SOVEREIGN,” &c, 
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Double-Acting Open Engine and Sinead. 


IW GEORGE ELLIOT & CO., MANUFACTURERS OF a 
eS PATENT LOCKED WIRE ROPES & LANG'S LAY PATENT WIRE ROPES “< 
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Pallas COMPRESSING E ENGINES 
GAS COMPRESSING ENGINES 
BESSEMER BLOWINC ENGINES 


upwards of 300 ofthe above now AT WORK indic indicating | 9 in the ag pregate v 150, 000 Horse ‘Power | 


lalkei Patent Friction ClutchelInderbround Haulabe Machinery 


SG S.NOW EXTENSIVELY IN USE FOR HAULAGE PURPOSES. 
EEZNIHANCE OF THE MACHINERY an ROPES with a MIMIHUM EXPENOORE OF POWER: 
































FOR MINES, "TUNNELS, && 
CONSTRUCTORS OF THE 


; MG 
E. VENTILATING MACHINERY AT THE | id 
@ SEVERN AND MERSEV TUNNELS. S 
















6308 














38 ENGINEERING. [May 1, 1896, 


“INVINCIBLE” Patent Centrifugal Pumping Plant, 


FOR RAISING THE LEVEL OF WATER IN DOCKS, EMPTYING GRAVING DOCKS; FOR RECLAMATION, DRAINAGE, 
IRRIGATION SEWAGE AND WATER WORKS, &c., &c. 











MANUFACTURERS OF THE 


LARGEST & MOST ECONOMICAL PUMPING MACHINERY 


In THE WwoRtnD. 




















LANG ANDERSON & ROE, ALEexanpri4, Ecypr, 
lst January, 1894. 





Messrs. Joun & HENRY Gwynne, 89, CANNON STREET, Lonpon, E.C. 

Dear Srrs,—It will interest you to know something of the two 48 in. ‘‘ InvincisLE” DirEct-AcTING CENTRIFUGAL PumpinG ENGINES which you put down six years ago for 

the reclamation of Lake Aboukir. After working at Aboukir for some four years the pumps were acknowledged to be more than sufficient for their duty, and the British Fngineers 

of the Egyptian Irrigation Department agreed that if the Aboukir Company, Limited, would cede the pumps to Government the lands of Aboukir might then be allowed to drain by 

ravitation into cae Mareotis, which is about 9 feet below sea level. he pumps were then to be removed to Mex, on the border of Lake Mareotis, and used there for keeping 
own the level of that lake, as well as evacuating the drainage from Aboukir lands. 

Our Mr. Anderson, as Manager of the Aboukir Company, Limited, and our Mr. Roe, as Engineer-in-charge of the yensing station, had, from their experience, such confidence 
in your pumps that they readily entered into a contract with the Egyptian Government to remove the pumping engines from Aboukir to Mex, and work them at the latter place for 
seven years, guaranteeing to pump a quantity of water equal to that originally guaranteed by your firm to the Aboukir Company. 

We have just agreed with Government as to the eg A of water pumped last winter. Only one pump was then at work. It ran from 5th December, 1892, to 15th June, 
1893 ; summer pumping is unnecessary. Deducting 24 days during which the pump was stopped by order of the District Engineer, the pump ran 190 days, and during that period 
the total stoppages for repairs and packing amounted to only 86 hours, On one occasion the pump ran 16 days, night and day, without once stopping. 

The quantity of water pumped was 50 million cubic métres ; the average lift was 10 ft; The quantity of water pumped is 10 per cent. over your guarantee. The coal con- 
sumption is 10 per cent. less than your guarantee allows you to use. 

A maker’s trial is usually a six hours’ affair, with everything in first-rate order, and men on the alert to do their best. 
au Engine five years in use, and your firm are to be congratulated on the very excellent performance of your machinery. 

Our experience of your machinery is probably unique in so far as we saw two 48 in. pumping engines put up, then later on taken down and re-erected on another site ; and it 
is due to you to say that your — are to-day ee well as ever they did. Material, workmanship, and finish are of the very highest class; repairs and up-keep of such 
machinery are naturally light. The original brasses of the main bearings are still in use. 

It affords us much pleasure to bear testimony to the excellence of your pumping machinery as manifested in our six years’ experience of it. 

Yours faithfully, LANG ANDERSON & ROE. 





Here we have a six months’ night-and day trial with 





EXTRACT FROM FURTHER LETTER, DATED 24th Nov., 1894. 


Your “ Invincibles” at Mex are working better than ever. Looking through the log book I find we stop about 30-40 minutes once a week. There is no object in running on 
when a little packing is needed, or I daresay we could beat our record of 24 days without a stop made last season. 





pa When the orders at present in hand (February, 1895), are executed, the volume of water delivered by the pumps 
manufactured by John & Henry Gwynne, during the past 25 years, will be equal to the flow of the River Thames MULTIPLIED 141 
TIMES, or, say, 42,550,000,000 gallons per diem. 


JOHN & HENRY GWYNNE, Engineers, 


Hammersmith Iron Works, and 89, CANNON STREET, LONDON, E.C. 1526 
TELEGRAMS - - “GWYNNE, LONDON.” 
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MODERN THEATRE STAGES.—No. VIII. 
By Epwin O. Sacus, Architect. 
THE GERMAN WOODEN SraGE. 
I HAVE now to pass to the consideration of the 
details of the German type of wooden stage, as 
illustrated by the drawings of the Court Opera 


i 





plan, and that, such differences exist in the group- 


ing of the traps. The stage floor itself is called the 
‘*podium,” and consists of a number of boards, 
framed pieces to form the openings for the traps. 
The widest of the three kinds of opening, called 
in English the ‘‘ bridge cut,” in French the ‘‘ rue,” 
is known in German examplesas the ‘‘ versenkung.” 
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Fic. 79. Type or German WooprEn Srace; Pian or Stage Foor, Vienna Court Opera House, 


Fig.82. 





Fig, 82. Typr or German Wooprn Stacx ; Pian or Stace Froor, Drespen Orera Hovstz. 


House at Vienna, ‘Figs. 77, 78, on page 596, and | 
Fig. 79, annexed, and the Court Theatre at. C 
‘right or left, and, like the French ‘‘rue,” any 


Dresden, Figs, 80, 81, on page 597, and Fig. 82. 


The German wooden stage consists of the stage | 
floor, top machinery, and bottom machinery, as in| 


the French and English examples; and the general 
arrangement of the scenery with wings, backcloth, 
and sky borders is likewise similar. I have already 
pointed out that there are distinct differences in 
the arrangement of the German wooden stage floor 





It is covered in by a series of pieces of flooring 
made.to slide under the side floor of the stage to 


number of these sections can be moved from any 
part of the length of ‘the ‘‘ versenkung,” and they 
can be shifted singly or in groups, sliding one 
beneath the other. There are no single traps in 
the flooring of the typical German wooden stage ; 
like the ‘‘ grave ” trap, the ‘‘ star” or ‘‘ vampire ” 
trap in the English type,.as any one of-the sections 


of the ‘‘ versenkung” can easily be made to answer 
the purpose, though there are certain variations 
from this rule, as, for example, in the Vienna stage, 
which is illustrated in Fig. 79, where there are two 
rows of ‘‘grave traps,” instead of ‘‘ bridge cuts,” 
making together six ‘‘grave” traps. These six 
traps in the Vienna Opera House have —_ 
tables raised by windlasses, which are on the cellar 
level, and are shown in detail on the cross-section, 
Fig. 77, page 596. 

The openings which take the place of the English 
‘* sliders,” or French ‘‘trappillons,” are called the 
‘‘casettenklappen” on the German stage, and 
these, unlike those of the English and French 
examples, are not provided with a sliding floor, 
but with hinged flaps which open from the stage 
downwards, the hinge being towards the audience. 
The width of this opening is generally from 30 to 
40 centimetres. The ‘‘ cassettenklappen” are not 
only used for raising framed flats from below, as in 
the case of the ‘‘slider” openings in England, but 
are also required for ‘‘ backcloths,” which are taken 
off rollers placed in the ‘‘ mezzanine.” It would be 
well to specially point out that the ‘‘ versenkung ” 
and ‘‘cassettenklappen”’ of each sequence are not 
divided by a ‘‘ costiére,” the larger two openings 
together forming what is known as a ‘“‘ kulissen- 
gasse,” and being so placed as to take up the space 
between every two groups of wings. 

Below the “‘ versenkung,” as in the English, there 
is the usual framed ‘‘ bridge,” with a table top, 
‘* versenkungstisch,” and, as will beseen from both 
the ‘‘ examples” of the German wooden stage given 
in this chapter, this appliance is again worked by 
means of a windlass in the ‘‘ mezzanine,” the ropes 
passing over a drum and shaft in the cellar. The 
windlass is again worked by manual power, the 
weight of the load to be raised, however, gene- 
rally being equalised by counterweights. The width 
of the ‘‘ versenkungstisch” or “ bridge” is gene- 
rally 3 ft. 3 in., but in the Vienna example it will 
be seen that those at the back of the stage are 
wider than those in front. 

On each side of the ‘‘ kulissengasse” we find in 
the plans of the Vienna and Dresden examples that 
there are groups of wings on a line with the “slits,” 
which run either partly or entirely across the stage. 
These slits are the same as the French “‘ costiére,” 
and are the cuts for the passage of the ‘“‘ chariot ” 
and ‘‘ pole.” These cuts in the very old examples 
of German wooden stages are only taken partly 
across the stage, the chariots simply being used for 
the support of the ‘‘ wings” on either side; sub- 
sequently, however, the slit was extended to allow 
the chariot and pole to support independent pieces 
of scenery (such as a tree) placed in the centre or 
any other position on the stage, and the cut then 
took the name of ‘‘freifahrt” (free passage). A 
combination of the two kinds of slits is frequently 
to be:found. When the opening required for the 
‘¢ freifahrt ” is not in use, it is closed by a wooden 
lath, making the stage floor continuous. This piece 
of wood is called the ‘‘ holzfeder.” 

The wings, as in the other two cases already de- 
scribed, are pieces of framework supporting canvas 

ainted and cut out to mask in the ends of the 

ackcloth and the various entrances. These wings 
run on the lines of the ‘‘slit,” being attached at 
the top and the bottom of the pole and chariot as 
in the French example. The wings are arranged in 
groups or sets of two, three, or more to facilitate a 
rapid change, one set being pushed forward whilst 
the other is pulled out of sight of the audience as 
the case may be. Each group of wings is known 
as ‘‘ kulissensatz.” The distance between the edge 
of one wing measured across the stage to the edge 
of the opposite wing has also very wisely been 
given a technical term, 7.c.,.‘* kulissenstand.” This 
distance varies in accordance with the size of the 
stage, and in all cases it lessens between each 
group of wings as they recede up the stage, that is 
to say, the distance between the front wings is con- 
siderably more than between those which are next 
to the backcloth. 

The chariot and pole of the German wooden 
stage only differs slightly, if at all, from the French 
example. . The chariot is called the “ kulissen- 
wagen,” or wing carriage, and the pole the ‘‘ kulis- 
senleiter” or wing ladder. ‘Where the ladder is 
not required to support a wing, it. can be removed, 
and a single pole can take its place to hold up any 
single piece of scenery which stands alone in the 
midst of the scene. This singlepole goes by the 
name ‘‘kulissenbaum.” The chariots run on cast- 








iron wheels upon wrought-iron tram lines; they are 
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made with the greatest nice‘y, so that the slightest 
push can move them backwards or forwards. 
chariot can be worked by itself, or a number can 
be connected and worked together. To go further, 
I must here point out that the chariots can be 
worked together with the ‘‘borders” and ‘the 
backcloth.” All the ropes can be brought on to 
one shaft and taken by one single working line on 
to a windlass, so that one single action can simul- 
taneously move the whole scene with all its com- 
ponent parts of several wings on both sides, borders 
and backcloths, and the entire scene be moved 
with an evenness which would be impossible if there 
was not a system of coupling the parts together. 
The adjustment of the ropes to carry out this single 
action of movement is, of course, no easy matter. 
As in England, every pair of ‘‘ wings” has its ‘‘ sky 
border,” but the unsightliness of the joint between 
the ‘‘sky border” and the wings has caused the 
German stage mechanic to frequently use a con- 
tinuous piece of canvas, consisting of wings and 
border all in one—in fact, a backcloth with its 
centre cut out in profile. This piece of scenery is 
technically known as the ‘‘ bogen” or curved piece, 
and it is raised and lowered from the gridiron floor 
in the same manner as all other ‘‘cloths” and 
‘*borders.” When the ‘‘ bogen”’ is introduced the 
chariot can, of course, be dispensed with, as there 
are no wings to move, but I have also known the 
‘* pole” to be used for stiffening the long ends of 
the ‘‘ bogen,” which have a tendency to be affected 
by draughts. 

The top machinery (‘‘obermaschinerie”) of the 
German wooden stage consists of ‘‘fly galleries ”’ 
and ‘‘ gridiron floors.” In the Dresden Court 
Theatre there are five tiers of galleries for the flies ; 
in the Vienna Opera House there are four tiers, 
each example, however, only having one ‘‘ gridiron 
floor,” asin the case of the English stage. Unlike 
the English ‘“‘ fly floors,” the German type has the 
flooring laid with narrow boards and open spaces, 
so that ropes can be dropped through, as in the 
case of the gridiron. Each tier of the fly galleries 
is connected across the stage by ‘‘ hanging bridges” 
suspended from the ‘‘ gridiron” and roof by iron 
rods. In the French stage, as illustrated by the 
Brussels Theatre, it will be remembered that these 
** hanging bridges” were continuous from fly gallery 
to fly gallery, obtaining partial support at their 
ends by resting upon the gallery rails. On examin- 
ing the cross-section of the Vienna Opera House, 
it will, however, be seen that the arrangement is 
different, as a portion of the bridges are made to 
lift at each end in the manner of drawbridges. 
This provision arises from the employment of a 
class of scenery essentially German in its origin, 
and known in England as the ‘‘ continuous pano- 
rama,” as distinct from the ordinary panorama. 
The cloth in this case goes up one side, curved 
across the back, and down the other side, forming 
a screen which is practically a stilted semicircle in 
plan. This “ panorama,” in passing up and down, 
would be interrupted in its movements by the 
**hanging bridges” which connect the “flies,” if 
there were no break in them, and for this reason, 
when the miniature drawbridge is open, there is a 
free passage for the canvas. Unlike the panorama 
of the English stage, the German type is made to 
mask in the whole of the two sides and back, 
whilst the English example we have seen is simply 
a straight backcloth moving off a roller on one side 
on to a roller on the other. The German “ pano- 
rama,” when it is made moveable, runs on a lath 
at the top. The chief difficulty in working this 
rene me is, of course, at the curved part. In the 
ater development of German scenic machinery 
we shall find that this piece of scenery plays 
a most important part, especially in the hydraulic 
stage of the ‘‘Asphalia’’ system, and I prefer 
to leave particulars of its working until the 
descriptions of the more advanced systems of stages 
are reached. I must only say that the ‘‘ panorama” 
of the German stage cannot be looked upon as an 
exact substitute for the moving ‘‘ scene ” we are 
familiar with in this country. It was crea‘ed asa 
fixed scene in fact, a backcloth continued down 
the sides, and its chief object was to do away with 
the difficulty felt in making a good scenic picture 
with the parallel lines of wings, borders, and back- 
cloth, and the unsightly joints which this primi- 
tive system always exhibited. 

We find common to all types of wooden stages the 
box scene built up in the form used on the English 
stage, there is the same kind of rostrum used in Ger- 
many (there called the ‘‘ practicabel ”) as described 


A|with the English type of stages. 


|in the fifth chapter of this series, when dealing 
Ground pieces, 
profile pieces, and all the odds and ends used in 
the built-up scenes, are of necessity common to all 
countries alike, and stage tricks, such as thunder, 
lightning, rain, which are subsidiary to a treatise 
on stage machinery, are employed in other lands as 
in this. 

As regards the lighting of the English, French, 
and German wooden types I shall have occasion to 
remark at length when the more advanced examples 
of stage mechanism are presented. I may, how- 
ever, add that gas must be considered the illumi- 
nant commonly employed on the more primitive 


and pilot this danger has been done away with in 
most theatres. 

Side and ‘‘ proscenium lights” (see Figs. 85 and 
86) are rows of upright lights with metal reflectors 
at the back, and they should have no light nearer 
the level of the stage floor than 4 ft. These obtain 
their supply from pipes passing through the stage 
floor and having water joints (see Fig. 87) to prevent 
the escape of gas, so that when the pipes are discon- 
nected and the ‘‘lengths” moved to some other 
part of the stage for scenic effect, the gas is auto- 
matically shut off and escape prevented. 

‘Ground rows” are lengths which are placed 
upon the stage floor to illuminate the bottom of the 





stages, electricity only having been lately intro- 
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BATTEN LIGHTS. 


ecenery, and ‘‘ gas lengths” are often hung at the 
























































duced to any considerable extent in the older 
buildings. With the view of simply explaining 
some of the technical terms I shall, however, have 
occasion to use, prior to treating of the lighting of 
the stage as a whole, I must point out that the gas 
arrangements on the old English wooden stage, in 
the first place, consist of the so-called ‘‘ gas battens ” 
(see Figs. 83 and 84 annexed), which are suspended 
from the ‘‘ gridiron,” and worked similarly to the 
‘*cloths ” from the ‘‘ flies.” A ‘‘ gas batten ” con- 
sists of a row of gas burners on a strong length of 
iron piping attached to an iron curved back which 
serves as a reflector, and protected in front by 
wire netting on light metal ribs. The length of a 
batten is generally the same as the width of the 
cloths, and there is generally one batten to every set 
of sliders and bridges on the stage floor. 

The gas is supplied on the ‘* fly” level, and con- 
nected with the battens by flexible rubber or 
leather tubing. The old method of lighting -the 
gas battens was highly dangerous, being by means 
of along cane and a spirit flame, which came in 
close proximity with the hanging borders and 








cloths. Since the introduction of the flash light 
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back of a scene to illuminate another part of the 
stage. The latter, if not carefully constructed, 
are exceedingly dangerous. 

The footlights are placed in front of the stage, 
out of which there is a portion sunk or cut away 
to admit them (as shown in Figs. 88 and 89), so as 
to prevent the reflectors at the back of them obstruct- 
ing the view of the audience. This ‘‘ sink ” for the 
footlights is usually lined with iron, and frequently 
has a white tiled floor on the slope up towards the 
stage. Footlightsare either made with fishtail burners 
on the flash-light system, or with argand burners. 

Of gas installations for producing special effects, 
and the lime-light, I shall also not be able to treat 
until speaking of more advanced examples. Special 
gas installations cannot, however, be considered part 
of the system, and the lime-light only to the extent 
of the primitive ‘‘ streak” which follows the actor 
over the boards. Special tricks, such as lightning, 
hot vapours, &c., likewise do not belong to an 
ordinary installation for a wooden stage. 

The whole of the gas system of the typical 
wooden stage is quaiiy under the control of one 
man, stationed at the ‘* gas-plate ” (see Fig. 90) on 
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the ‘‘ prompt ” side of the stage. 
rally has every tap labelled with the name of the 
portion which it governs. The system adopted in 


labelling is by numbers; the taps governing the | the centre of gravity as low as possible. 


battens being numbered ‘‘ Batten 1, 2, 3, 4.” &., 
with minor taps labelled ‘‘ Pilot” and ‘‘ Flash” 
lights respectively. The numbers commence from 
the proscenium “up ” the stage. 

As regards the facilities for the stage manager 
on the old wooden stage, I have generally found 
a simple case known as the ‘‘call-board” on the 
‘‘prompt”’ side near the gas-plate. From the 
‘* call-board ” there is generally an extensive system 
of speaking tubes and bells, which enable the stage 
manager to give directions to different parts of the 
house without having to leave his seat at the 
‘*prompt” side of the stage. From here he ‘‘ rings 
up” and ‘‘down” the curtain, he instructs the 
stage carpenters ‘‘in the flies” or ‘‘on the mezza- 
nine,” he orders the shifting of a scene, the lower- 
ing or turning up of the lights, and gives all other 
instructions which are necessary to effectually con- 
duct the ‘‘stage business.” He also from this 
point has to communicate with the orchestra, with 
the manager in the front of the house, and with 
the artistes in their green-room or dressing-rooms. 
Flash signalling, telephones, &c., belong to the 
more modern types of stage mechanism. 

In the next chapter the Paris Opera House 
stage will be illustrated as an example of a ‘‘ wood 
and iron” stage of extraordinary dimensions. 





SNOWDON MOUNTAIN RAILWAY. 
(Concluded from page 528.) 

Carriages.—The carriages are pushed up, un- 
coupled, in front of the locomotive, but in descend- 
ing the mountain they follow thelocomotive. This 
is the practice in Switzerland, although in the 
case of the Briinig line the carriages are drawn as 
on the ordinary adhesion railways, an automatic 
brake being fitted to the carriages. This is dis- 
pensed with when the cars are in advance of the 
locomotive going up the hill ; indeed, it would be a 
source of danger, for in the event of it coming into 
play against the power of the locomotive there 
might be a tendency for the train to derail. The 
carriages, of course, are fitted with independent 
hand brakes. The rolling stock on the Snowdon 
line is illustrated on the two-page plate accompany- 
ing this issue. 

The passenger carriages measure 38 ft. long over 
the buffers ; the extreme width is 6 ft. 6 in., and 
the height 9 ft. 4 in. over all, and 6 ft. 6 in. inside. 
Exch vehicle has seven compartments, besides a 
coupé in front for the guard, the accommodation 
being for 56 passengers, exclusive of the sitting 
accommodation in the coupé. The sides are panelled 
to a height of 2 ft. 114 in. from the floor line. The 
doors, instead of having locks, are provided with 
outside safety latches near the bottom (Fig. 39), 
and the upper part, instead of being glazed, is 
provided with canvas curtains as protection against 
rough weather. 

The body of the car is carried on light trussed 
rolled joists (Figs. 43 to 45). The two four-wheeled 
bogies are at 28-ft. centres, and the wheel base 
is in each 4 ft. The wheels are of cast steel, with 
steel axles, and the axle-boxes are fitted for oil 
lubrication. There is a double pinion carried 
on a separate axle in the centre of the rear bogie 
frame, as shown fully on the detailed drawings. 
On this same axle are cast-steel rings with deeply 
grooved rims, as shown on Fig. 54, and upon 
these the brake-blocks work, one on each side of 
each rim (Fig. 48). The brake arrangement, in 
fact, is similar to that on the locomotives, but on 
the carriages the brakes can only be applied by 
hand. They have been proved capable of easily 
arresting and holding the carriages: when fully 
loaded and on the steepest gradient. There are 
no couplings used, and the buffers are central, 
1 ft. 744 in. above rail level. They are shown 
on Figs. 43 and 44 to be 10 in. wide, but it was 
subsequently found desirable to make them 1ft. 8in. 
They have curved faces, so that they may always 
remain in contact in passing round curves. 

The weight of the carriage empty is 5 tons 
11 cwt., and loaded with passengers 9 tons, and it 
may be interesting to compare this tare with the 
carriages on some Swiss lines built in Switzerland : 
Passengers. Tons Cwt. 

48 a> Ss 


Rothhorn ... se8 

Schynige Platse ... 48 5 2 
Glion-Naye 48 ae. 
Snowdon ... 56 & it 


This plate gene- | 


It will be noticed that the width of carriage is | 
great, relative to the gauge, and the bogies were | 
constructed with small wheels, &c., so as to have | 


This was 
considered desirable to counteract any effect due 
to wind pressure, and tests, most carefully made, 


withstand a wind pressure of 36 lb. per square foot, 
and with the train half full, 30 lb. per square foot. 

Traction Trials,—The length of a complete train 
is 93 ft., and the weight, including locomotive, 
when full, 35 tons. On trial the train was taken 
to the summit in 58 minutes net time; but this 
would have been reduced by at least three minutes 
but for snow near the summit. The actual time, 
deducting stoppages (three, totalling in duration 
13 minutes), represents an average speed of 
7.78 kilometres (4.83 miles) per hour. On the 
steepest gradient, 1 in 54, the speed was 7.42 kilo- 
metres (4 61 miles), while the guarantee was only 
6.7 kilometres (4.16 miles) per hour. Water was 
taken only once, after traversing 3621 metres (3960 
yards), and there’ was then about 1 in. of water 
in the upper tank, and at the end of the journey 
there was still a little water in the lower tank, 
showing that the capacity is sufficient, for water 
tanks are provided at three points on the route—at 
the turn-outs. At only one point was there difficulty 
in making this provision, a pipe 1000 ft. long being 
required to bring a supply from a stream to a 
specially constructed tank above the railway, the 
capacity of which is 5500 gallons. 

The tractive force developed by the Snowdon 
locomotive is 7100 kilogrammes (15,620 lb.), while 
on a gradient of 1 in 54 the tractive force necessary is 
6688 kilogrammes (14,748 lb.), and on a gradient of 
1 in 10, 3812.5 kilogrammes (8400 Ib.), so that on 
the latter gradient the Snowdon locomotives could 
push up carriages weighing between 40 and 50 tons 
instead of 184 tons. Many of the Swiss lines have 
gradients of 1 in 4, en which the tractive force 
required to haul up 18 tons would be 2000 kilo- 
grammes (4409 lb.) in excess of that developed by 
the Snowdon engines, but on some of the 1 in 4 
Swiss lines the load for the same tractive force is 
only 9 tons. In other words, the same locomo- 
tive will require about the same tractive force in 
pushing 9.2 tons up a 1 in 4 gradient as in pushing 
184 tons up a 5.5 gradient. 

The Capacity of the Line.—The line is divided 
into four sections, as has already been shown, which 
means that four trains can be in motion simul- 
taneously. The duration of the ascent or descent 
is regulated by the time necessary for the train 
to pass over the longest section—18. minutes, 
s) that the ascent occupies 1 hour 12 minutes. 
With a sufficient number of locomotives, therefore, 
a service of trains every 36 minutes is possible, each 
train conveying 112 passengers. Thus there might, 
in the busy season, be 15 trains per day, equal to 
the conveyance of 1680 passengers. 

The Working of Mountain Lines.—As to the 
working of the line, the company instructed their 
secretary and manager, Mr. G. C. Aitchison, to 
visit Switzerland with the view of determining the 
best practice in this respect. Mr. Aitchison’s 
training as an engineer proved most serviceable in 
this mission, and to him we are indebted for much 
interesting information on this and other matters 
affecting the Snowdon line. He found that the 
Schynige Platte Railway approximated most nearly 
to the traffic working conditions at Snowdon, and 
the working expenses of the line reflect on the 











possible cost of operating the Welsh line. The 
details may, therefore, be given : 
Schynige Platte Railway. 
Length, 4 miles 40 chains, Rise in feet, 4593. 
General Working Expenses for Traffic Only. 
1. Permanent Way: 
A. Personal, pointsmen, £ 8. d, £ os. d. 
&e. ... oy ... 20716 9 
B. Permanent way repairs 11218 3 
C. Sundries, stationery, 
OG) ac: oe see 13 7 
_ 32118 7 
2. Traffic Department : 
A. Personal, station-mas- 
ters, clerks, condac 
tors, &e. .. 35018 2 
B. Sundries, stationery, 
lighting, oil for 
points, &c. ... 23 18 10 
_ 37417 0 
3. Engine Depariment : 
A. Personal, engine- 
drivers, firemen, &c. 314 0 6 
Personal, cleaners and 
labourers... ee) gee a 


showed that, with the train full, the carriages would- 
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B. Materials, fuel, &. £ 8. d. & « & 
for locomotives and 
wagons Ses «. 67511 5 
C.. Rolling stock repairs : 
Locomotives 1238 1 16* 
Wagons . . 015 5* 
D. Stationery, surdiies, 
&. ... ees Se 
—-—-— 126 0 2 
Grand total 1902 15 9 


* Engine drivers’ wages when employed on repairs. 
This total does not include company management 
expenses, manager and engineer’s salaries, head- 
oftice staff, taxes, depreciation, &c., the railway 
for the time having been worked by the Jura- 
Simplon Company. The average cost per kilo- 
metre was 4s. 2d, or 63, 8d. per mile (the railway 
having an average of five trains per day for 114 days 
in the year). 

All the ‘engines on Swiss railways have speed 
indicators or te]l tales, according to Swiss law. 
The fuel used is egg-shaped briquettes. On the 
Wengern Alp, with a maximum gradient of 1 in 4, 
the consumption is 13 kilogrammes per kilometre, 
or 46 lb. per mile. Ordinary Welsh coal is used 
at Snowdon, and the cost for the same evaporative 
efficiency is less. The men employed as engine- 
drivers are thoroughly trained as fitters, and can 
repair their locomotives. 

For inspection and repair the Swiss lines are 
usually divided into sections of 1 kilometre, each in 
charge of one man, provided with a hut and in 
telephonic communication with headquarters, an 
arrangement of great service in the event of acci- 
dent. These men are platelayers, and carry red 
and green flags and horns for use in fogs. A 
similar system is to be adopted at Snowdon. 

Fares.—The cost of working the Snowdon line 
is assumed on the same basis as the Swiss lines— 
6s. 8d. per milerun, and with an average train service 
of five trains each way per day for 130 working days, 
the working expenses would be 1950l., exclusive of 
management and company expenses. At 5s. return 
fare it would require an average of six full-paying 
passengers in every up and down train to defray 
the cost of running, representing 7200 passengers 
per season, lasting four or five months. This, of 
course, takes no cognisance of the reduction in fares 
for parties and for through booking. The following 
om gives the fares, &c., for several lines in Swit- 
zerland : 



























































| 
lg i218 \3 
4 3 gle S 
= 8|& | alge ¢ | 
Nameof (Oo; 2] & © |= & 2 |g 
Railway. [-2 ae {eslif@| 2) & 3; | 8 
on 2A fs rs £ § | as 
ci 2| 8 |P8i$8i a bP fas 
Sf£2a| 2 je8e"8 5 8) @ | 3% 
‘tt. }s.d./ d.| d.lad. sd. ‘ees 
Rothhorn ..| 4.7 5515) 8 4 |10.6).0186 & 3 4 Abt |lin4 
Glion Naye | 4.7 4209/10 0 /12.7/.028/7 1 4 74 » jLin4 
Schynige| 4.5 4593) 8 4 |11.1/.022)}6 8 3 4 |Riggen-|1in4 
Platte bach | 
Rigi.. .| 4.2 4298) 8 9 |11.7).024/5 10 2 11 | Riggen-| 1 in 4 
bach | 
— —_ ———_— | 
Average..| 4.5 4654] 8 10 |11.5'.023 | 
Snowdon ..| 4.5 3140) 5 0 |11.5).023}33 6 2 6{ Abt 11 in 54 
Pilatus .| 2.4 6841/13 4 jane -029/8 4 5 0 | Locher /1 in 2 
Grand Re- | 
vard me oi | Abt /lin 4} 











Were the fares at Snowdon based on the rate per 
mile of the four lines given in the Table—Rothhorn, 
Glion Naye,Schynige Platte, and Rigi, the return rate 
would be 8s. 74d., and if based on the rate per foot 
rise it would be 6s. 3d., instead of 5s. as agreed upon. 

Goods Traffic and Wagons.—Some trattic in goods 
is anticipated, particularly at the waterfall and at 
the first turn-out, Hebron, as the cartage from Llan- 
beris is very costly. Goods sidings have, there- 
fore, been formed. Of course supplies will also be 
carried to the hotel to be constructed by the com- 
pany at the summit ; wagons have, therefore, been 
provided by the Lancaster Company as illustrated on 
the two-page plate (Figs. 55 to 58). These wagons 
are 12 ft. long outside the body by 6 ft. 3 in. in width. 
The sides, which are 11 in. deep, are hinged. A 
space of 1ft. 3in. is provided at one end for a 
brakesman, with a railing as shown. The brake is 
actuated from a vertical shaft. The Abt brake 
gear is shown in detail by Figs. 56 to 568. The 
wheels are of cast steel, with steel axles, and the 
axle-boxes are fitted for oil lubrication. The under- 
frames are of channel steel, and the wheel base is 
7 ft. The wagons carry 6 tons. 

In concluding our series of articles, we have to 








55 9 Seti keane meme 





[May 8, 1896. 


ENGINEERING. 





(s6¢ abvg a8 ‘wordrsosagy 4g) 


596 








G@SIOH VUHdO LYNOO VNNGAIA qHoL FO AYNYVLS 






O 
Z 
o 
(2) 
(2) 
Pe 
U 
Z 
(3) 


May 8, 1896. | 








‘quouvuiied Ajqe | oavy si¥[noyseqg—'VIIVULsOY NAAISHAA NI BaLVAA ‘U01}8.JIUL S}I WOIJ SUIOYOR 64} YIM pozEIOORSE 
-Toswer #8 ge eq KO Some Fraga b Pays woeaq Sey [[9M8Q “Af ‘“wordiiosep amo Joy uo 
eee : *s1O9UISUS JOIYO OY} JopuN 410M 94} pepuezut | -euZ0zuT Jo Zurznboe oy 103 Aziprowy AroAe popsioge 
“aha oh OEE cham, tapeny pan eiuneieg -sodns puv ‘sheains Zuryiom puv Axreurumtjerd oy3| pue ‘sxi0M OY} JOAO JOzIIM OY} pojoNpUCD OYA 
119090q 1038M jo A19A008Ip 4Ue}Z0duII UE Jo PeAlever Ueaq | PoJONpuUOS ‘souT] uvedoing oy43 jo Aueur pozista sey | ‘TTomsQ Yue “Jp_ 0} Ayperoedse pue ‘ sydeaZoqoyd 





(‘6g abng vas ‘uoudiwosaq 40,7) 


ino jo 4som Joy ‘eWOFT UOZUTTO “APY CANIUOS 
-eidei q10y} puv ‘s10;0eI13U000 oY} ‘Bul pu omMTOF] 
“SISSS]T 0} ‘ OUT] OY} JO SAuIMVIp peTIeyep ey} eonp 
-odex 0} uorsstursed 103 ‘xo stouvsg “IY pue xo,7 
sujsnog Jig ‘s1eeursue oy} 03 syuEY} Ino ssordxo 


AXdLVAHL LANOO NACSHUdG AHL AO AOVILS 








598 


ENGINEERING. 





[May 8, 1896. 





THAMES BRIDGES.—No. XXXVIII. 
69.—Fotty Briper, Oxrorp. 


THERE are few more familiar structures across the 
Thames than the Folly Bridge, Oxford, though it 
is hardly necessary to say that the existing bridge 
is the successor of several, of which (except as 
regards foundation) the material traces have ceased 
to exist, although a tolerably complete history may 
be found scattered through various volumes. It 
appears undoubted that there was a bridge here in 
Saxon times. Theantiquary Thomas 4 Wood, who 
wrote between 1632 and 1695, found clear evidence 
of the fact, and according to him the original, 
which was probably of timber, was removed in the 
eleventh century by Robert d’Oyley, whose name 
we have already met with in connection with the 
history of Wallingford Bridge. When d’Oyley 
removed the Saxon bridge, he replaced it by 
another, called at the time the ‘‘Grand Pont ;” 
d’Oyley was then the Norman governor of Oxford, 
and had built Oxford Castle. Before referring 
further to this Norman bridge, we may quote some 
passages from a very interesting letter written by 
Mr. W. S. Varney to the Oxford Chronicle in 1878 : 
‘‘ The foundation of this bridge is so ancient that 
no record can resolve its precise beginning. Twine 
supposes it not only to have been standing in 
the time of the Saxon Heptarchy, but also in the 
time of the Britons. That it was before the 
time of the Norman Conquest is certain, a note 
in King Ethelred’s time stating twice that it was 
given by the Earl of Cornwall to the Abbey of Eyn- 
sham. A toll was payable to the monks of 
Abingdon in the time of Edward the Confessor, 
1042 to 1067. Robert d’Oiley, the first of that 
name, who had great possessions in those parts, 
erected or re-edified it of stone about 1085. This 
structure, with various repairs and alterations, re- 
mained till superseded by the present bridge. 
Columbanus, who was Abbot of Eynsham about 
1091, gave the bridge afterwards to Neal d’Oiley. 
In 1104 one of the registers of Abingdon alludes 
to this bridge. In 1342 T. Legh, town clerk, 
left a messuage to defray the expenses of repair- 
ing the bridge. In 1349 R. Fleetwood left one 
also to be sold and the money expended on this 
place. In 1530 J. Claymont, President of Corpus 
Christi College, repaired it quite through at his 
own charges. In 1584-5 Dr. Loyd, municipal 
principal of Jesus College, distributed several sums 
of money towards enlarging it with timber, within 
and without Friar Bacon’s Study, so far as the 
Liberties, as also for railing it in on both sides, all 
of which decaying in our fathers’ times, was set up 
in the place of the said timber a freestone wall, as 
it is at present. About 1755 the engine for supply- 
ing the city with water was erected, consisting of a 
waterwheel placed at the end of one of the arches, 
which propelled a three-barrelled pump; the 
wheel was also used to work the engine for 
boring the elm pipes which were laid in the 
principal streets, but in high floods and in very 
low water the wheel could never be worked ; thus 
old Oxford had a very uncertain and scanty supply, 
and not of good water, for it was taken from the 
river. Friar Bacon’s Study was a tower which 
formerly stood upon the bridge, and was said to 
have been built in King Stephen’s time as a pharos 
or high watch-tower for the defence of the city ; 
it was taken down in 1779. Bacon died in 1292. 
Folly Bridge was taken down in 1825; it was 
204 ft. long, and the road varied from 16 ft. to 
23 ft. in width ; the structure was composed of four 
narrow arches and very massive piers. On examin- 
ing the foundations of the old bridge during the 
time of its removal, it appeared that the original 
roadway was very narrow, probably used only for 
pack horses, the then general mode of transit ; the 
roadway had been much increased in width by various 
additions on each side. The construction was 
principally of rubble stone vell grouted with lime 
and gravel, thus forming a solid mass of concrete, 
which had resisted the effects of time for 740 years. 
The facings and the parapet walls, most of which 
were of later date, were of freestone from the 
Headington quarries. The plan adopted by the 
old bridge-builders was both simple, judicious, and 
effective ; the massive piers terminating in angular 
projections gave great strength, forming buttresses 
which resisted the lateral pressure exerted by the 
roadway, the recessed parapets giving a retreat 
for pedestrians, while the lower parts formed 
cutwaters which diverted the current and broke 
the force of ice or other floating bodies. This plan 





of construction appears to have been very general, 
and to have extended over a long period, as was 
exemplified by the old Magdalen Bridge, the one 
at Abingdon, at Dorchester, at Witney, at New 
Bridge, and at Caversham. Oa the bridge at 
Caversham a chapel was formed on one of the 
piers.” 

In Gardner’s ‘‘ History of Oxfordshire ” (1854) we 
read: ‘*The City Water Works were formerly 
situated on the Berks side of the river adjoining the 
old Folly Bridge, and consisted of a small water- 
wheel and pump; but when the new bridge was 
built in 1827 they were removed to the city side of 
the river, and there consisted of a wheel 15 ft. dia- 
meter and 6 ft. wide, working three single-acting 
pumps of 8 in. diameter each and 15 in. stroke. In 
1849 another wheel 15 ft. diameter and 15 ft. wide 
was added, which works two double-acting pumps 
9} in. diameter, with a stroke which, according 
to the state of the water in the river, is varied from 
3 ft. down to14in. A few months since a steam 
engine of 12 horse-power was added.” 

During the 740 years of its existence the Norman 
bridge must have undergone many changes, 
although probably its foundations, piers, and 
abutments remained intact. One of the best and 
oldest pictures of the bridge is to be seen in 
Skelton’s ‘‘Oxonia Antiqua,” published about 1780, 
and showing the gateway near the eastern end, and 
which was removed in 1779, still standing. This 
illustration shows a rather wide central arch of 
Tudor form, round only at the springing, and the 
haunches straight, and meeting at the centre with 
an obtuse angle ; this arch, however, had become 
obsolete, and had been filled up with brickwork, 
and a semicircular arch of smaller span had been 
built under it. At one end of the bridge a 
relatively large semicircular arch had been con- 
structed in a similar manner, and at the other end 
there was an elliptical arch. Another small 
semicircular arch at the same end served as 
the waterway to a side stream leading to a lock. 
Another interesting picture of the Folly Bridge is 
to be found in Rowley Lascelles’ ‘‘ University and 
City of Oxford,” published in 1821, about 40 years 
later than the one just referred to. This illus- 
tration indicates that important changes had mear- 
time been made in the bridge; the wide Tudor 
arch had been removed, with the smaller semi- 
circular opening beneath, and a new elliptical arch 
had been erected in its place. As we have seen 
from Varney’s letter quoted above, a structure 
known as Friar Bacon’s Study stood near the end 
of the bridge. It was a lofty gateway that was sup 
posed to have been built by King Stephen as a 
watch tower; it was at a later date turned to a 
more scientific purpose by Bacon, who used it as a 
laboratory and observatory. The monks of Abing- 
don, who, as we have seen, exercised jurisdiction 
in Oxford, occupied the gateway, and afterwards it 
passed into the keeping of the Corporation of Ox- 
ford. In the seventeenth century the gateway had 
become very dilapidated, and it was restored by 
the private enterprise of a citizen named Welcome, 
who not only repaired it at his own expense, but 
added to it another storey, which gained for the 
restored structure the name of Welcome’s Folly, a 
name that clung to the bridge after the gateway 
and Welcome had disappeared and were forgotten. 
This is the explanation of the name of the bridge 
given by S. C. Hall in the ‘‘ Book of the 
Thames.” A view of the gateway in Skelton’s 
“ Oxonia Antiqua” shows the width of the portal 
as about 12 it., which may be assumed as the 
width of the roadway, but, as shown by Varney, 
the platform, originally very narrow, had been 
widened from time to time. More than one name 
had been given to the bridge before that which it 
now bears. At first known as the Grand Pont, it 
was called the South Bridge as early as the reign of 
Henry III.; this name it probably retained (it 
bore that designation in the time of Queen Eliza- 
beth) until the title of the Folly was substituted for 
the bridge which was erected in 1825, and opened 
in 1827. It was built by Ebenezer Perry, and the 
total cost was about 11,000/., raised on the security 
of the tolls that were to be levied. The illustration 
on page 608 gives a good idea of the bridge; the 
water at the point of crossing is shallow, being only 
about 6 ft. deep; the navigation channel is on the 
right-hand side of the island, shown in the en- 
graving. The bridge is of stone, and consists of 
three equal arches, each 30 ft. 9 in. in span; the 
piers are all 4 ft. 6 in. wide, and are made with 
pointed cutwaters at both ends, The island to 





which the bridge extends is some 665 ft. in width, 
and beyond it is an arch, 21 ft. span, that connects 
it with the opposite bank. The width of the 
bridge between the parapets is 28 ft. 6 in., divided 
into two footways of 4 ft. 6 in. each, and a road of 
19 ft.6in. The parapet walls are formed of heavy 
carved stone balustrades. Folly Bridge carries the 
road from Abingdon across the river; the ap- 
proach on the right bank is over some low-lying 
land, and is about 250 ft. in length, the raised 
portion being stone - faced, and pierced in three 
places by flood arches 15 ft. span. On the right 
of our illustration will be seen a small plate 
girder bridge ; this is used for carrying the tow- 
path over a side stream ; its width of platform is 
only 5 ft. Folly Bridge is wholly in Berkshire, 
and is kept in repair by the city of Oxford. Daven- 
port, writing in 1869, says of it: ‘* The bridge was 
anciently called the South Bridge. The first erec- 
tion of a bridge upon this spot is beyond all authen- 
tic record. . . . The present substantial bridge was 
built in 1825-27, under an Act of Parliament ob- 
tained in 1815. The architect was Ebenezer Perry. 
The expense was defrayed by loans, repaid by the 
produce of the toll-gates, now removed.” 


70.—THE BringE oF THE OxFrorD GASLIGHT 
AND CoKE ComPANY. 


In 1882 the Oxford Gaslight and Coke Company 
obtained an Act authorising the construction of a 
bridge across the Thames about half a mile above 
Folly Bridge, for the purpose of carrying their 
sidings from the Great Western Railway Company's 
lines to the retort-houses, and connect the land 
the gas company had acquired on the west side of 
the river, for gas storage, with the older part of 
their works. The bridge was designed by the 
late Mr. Thomas Hawkesley, and was erected in 
1886 by Messrs. Vernon and Co., the amount 
of the contract for the ironwork being 39441. 
The bridge is in two spans supported by brick 
abutments on each side and G two cast-iron 
cylinders 5 ft. 6 in. in diameter, sunk in the 
middle of the river. The cylinders are 8 ft. 6 in. 
in diameter at the lower parts, the smaller size 
being connected to the larger by tapering rings as 
seen in the illustration on page 608. They are 
filled with concrete to the top of the tapering por- 
tion, and above that level with Staffordshire brick- 
work set in cement. Cast-iron bedplates are pro- 
vided on the tops of the columns as bearings for 
the girders, which rest on rolling bearings upon 
each abutment. The clear spans are 65 ft. 
and the length of the girders is 73 ft. 6 in. ; 
these girders are 8 ft. in depth, with parallel 
top and bottom flanges, and double lattice bars. 
The clear width between the main girders is 
about 22 ft., and the platform is carried on 22 
transverse solid plate girders 22 ft. 8 in. long and 
3 ft. deep, with flanges 104 in. wide ; the flooring 
is made with Lindsay’s steel troughs riveted to- 
gether and to the cross-girders. Along each side of 
the bridge cast-iron fender-plates are secured to 
retain the ballast of the road. One half of the 
platform is used’ as a cart-road, the other half is 
occupied by a single track of rails. Beneath the 
cartway there are laid five rows of gas mains 18 in. 
in diameter ; a footway with granite kerb is also 
provided. We are indebted to the courtesy of 
Mr. J. Eldridge, engineer of the Oxford Gaslight 
and Coke Company, for the foregoing informa- 
tion. 





THE ATLANTA EXPOSITION.—No. IV. 
By Doctor LEonarp Wa po, Sci.D., New York. 
Some Inpivipvat Exuisirs. 


THE most impressive exhibit in Machinery Hall 
was that of the Henry R. Worthington Pump 
Company. The exhibit covered an area of 3000 
square feet, and comprised pumps of 44 varieties. 
The high duty pumping engine, of the same type 
as those which have had as high a capacity as 
30,000,000 gallons per day, was the largest machine 
in the hall. The Worthington self-cooling con- 
denser, a new device, was shown as a novelty. 
By this device it is possible to apply a condenser 
to any steam engine, so that an economy is effected 
in condensing in all those cases where there is not 
already an abundant supply of fresh water. The 
device is in two parts, consisting of the condenser 
proper, in which the exhaust steam from the 
engine is converted from steam to hot water, and 
secondly, a tower in which this hot water is cooled 
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low enough to efficiently condense the exhaust steam. 
The heat of the exhaust steam is further consumed 
by evaporating a small part of the tower water 
at air pressure. The Edison General Company 
made their usual large display, and of novelties 
they showed a three-phase induction motor, run 
from an ordinary light circuit which had a spscial 
application to cotton mills, because of the absence 
of sparking. A street car controller united to an 
electric brake, by which a car could be stopped in 
short space, attracted some attention. 

The General Electric monoclinic system was shown 
in the generator of 250 kilowatts capacity, which 
supplied light for a good part of the Exposition. 
The Cotton Ginners’ Compress Company of St. 
Louis showed a machine for rolling up the cotton 
web as it comes from the cotton gin, very much as 
paper is rolled up, so that the space it occupies is 
not more than half the same weight of cotton in 
the bale of the ordinary cotton compress. The ma- 
chine completes its work by covering the cylinder 
of wound cotton with a cheap ducking at a 
cost of approximately 23 cents per bale. The 
estimated saving by using this machine is from 
3 dols. to 4 dols. per bale, and it is also 
claimed that the cotton so packed brings from 
} cent to} cent per pound more as a premium. 
Practical men with whom your correspondent 
talked, spoke of this machine as the most important 
thing in the entire Exposition. The Fairbanks 
Company made a comprehensive exhibit of weigh- 
ing machines, the chief novelties among which con- 
sisted in scales in which the weighing levers were 
inclosed in the framework over the top of the 
scales, and the weighing platform was suspended 
from these levers by iron rods inclosed within the 
four supporting corner posts. Various forms of 
scale beams for weighing grain as bushels, or fur- 
nace charges in wheelbarrow loads, were also shown. 
Mr. Spencer S. Marsh, of Atlanta, showed a new 
form of small pump, ingenious in design and 
efficient in action. It is meant to act as an hydraulic 
ram, and consists essentially of a trough, the to 
of which is placed below the level of a spring, an 
at the bottom of both ends of which there 
are automatic shutters. Beneath these shutters 
are buckets attached to an oscillating beam. 
From the middle of this beam there is a lever 
attached to the piston-rod of a small double-acting 
pump. In operation, when one end of the beam 
rises, the bucket automatically opens the shutter 
at its end of the trough, and fills with water. The 
weight of the bucket causes this end to fall, and 
the other bucket rising, opens the small shutter at 
the other end of the trough, which fills the second 
bucket with water. Meanwhile the first bucket 
has been emptied from the bottom by an automatic 
opening made in its bottom on striking its landing- 
place. The friction at the single bearing of the 
oscillating beam is reduced to a minimum, and the 
little engine impressed the casual observer as ex- 
cellent for pumping water for agricultural and 
domestic consumption. 

But it is impossible to deal with individual ox- 
hibits, and in leaving the subject one cannot help 
commenting upon the general absence of exhibits 
from the Southern States, with the exception of 
Georgia and Alabama. In this latter State the 
building and the exhibits were rather the result of 
individual subscription and enterprise than State 
representation. 

A great deal is constantly urged as to the 
material resources of the South, and the claims 
of individual sections for capital and labour toward 
their development. This Exposition of all places 
was admirably suited for the display of the distinc- 
tively Southern products and resources ; but, with 
the exception of Georgia, not a single State govern- 
ment rose to its opportunity. 

This is a little more remarkable, as there is no 
part of the country where municipal and State 
politics consume greater time and energy of the 
people, or where there is more traditional State 
pride, and where the State governments might be 
expected to assume greater patriarchal and repre- 
sentative relations to their peoples. 

The exhibit of the United States Government 
was of the highest order of excellence. The Con- 
gressional appropriation of 200,000 dols. for build- 
ing and expenses, very imperfectly represents the 
cost of the Government’s object-legson. 

The experience of the World’s Fair, both as to 
subjects of exhibition and methods of arrange- 
ment, was most profitably used, and there was not 
a Government department which coyld not be 





effectively studied as to its methods of operation, 
and its practical relation to the community, by 
any one so disposed. 

The individual departments of the Government 
exhibit, with their head representatives, are given in 
the following list : 

‘ Edward I. Renick, Chief Clerk, Department of 
tate. 

Charles E. Kemper, Chief Executive Office, 
Supervising Architect's Office, Treasury Depart- 
ment. 

Captain Thomas H. Barry, U.S.A., War Depart- 
ment. 

Commander Charles J. Train, U.S.N., Navy 
Department. 

Kerr Craige, Third Assistant Postmaster-General, 
Post Office Department. 

F. W. Clarke, Chief Chemist, Geological Survey, 
Department of the Interior. 

Frank Strong, General Agent, Department of 
Justice. 

Charles W. Dabney, Jun., Assistant Secretary, 
Department of Agriculture. 

G. Brown Goode, Assistant Secretary, Smith- 
sonian Institution and National Museum. 

W. De C. Ravenel, Chief Division of Fish Culture, 
U.S. Commission of Fish and Fisheries ; succeed- 
ing Dr. Tarlton H. Bean upon his retirement from 
public service, May 1, 1895. 

Under the Treasury Department, the exhibit 
of the completely equipped life-saving station, and 
under the Mint collection, the series of coins from 
the Greek Republics to the modern mints, the 
exhibits of the United States Lighthouse models, 
and of the Pintsch gas buoy, with its 120 day light, 
attracted popular attention. In the War Depart- 
ment, the lay figures representing the uniformed 
soldiers from 1812 to date, proved of interest. It 
is true that in the United States, outside of its 
largest cities, one does not often see either the 
United States flag or a real live soldier, In fact, 
the average citizen does not know what the present 
United States uniform is like; and it was rather 
satisfying to get posted through this exhibit. The 
ordnance exhibit of the Navy Department was 
historically quite complete. 

Among the dead-letter exhibits in the Post Office 
Department were a rattlesnake, an Indian scalp, an 
alligator, two revolvers, an Easter egg, and a 
centipede. Such are the perils about the life of a 
postal clerk. In the Department of Agriculture 
the standard forms of meterological instruments 
of the Weather Bureau, and fine botanical exhibits, 
were shown. Then followed the museum exhibits 
of the Smithsonian Institution, in natural history, 
technology, and anthropology, and lastly, the 
superb exhibits of the United States Fish Commis- 
sion, with the entire apparatus in operation for the 
nurture and growth of food fishes. 


ADMINISTRATION OF THE ExPosirTIoN. 


The following gentlemen constituted the board 
of officers of the Exposition ; and to their self- 
sacrificing work in season and out of season its large 
success was due : 


C. A. Collier, President and Director-General. 
W. A. Hemphill, First Vice-President. 
H. H. Cabaniss, Second Vice-President. 
W. D. Grant, Third Vice-President. 
. L. Tyler, Fourth Vice-President. 
. L. Kontz, Treasurer. 
Spalding, General Counsel. 
W. Smith, Auditor. 
McCandless, Assistant Auditor. 
J. R. Lewis, Secretary. 
E. F. Blodgett, Assistant Secretary. 
Grant Wilkins, Chief of Construction and Landscape 
Engineer. 
Bradford L. Gilbert, Supervising Architect. 
Charles F., Foster, Mechanical and Electrical Engineer. 


Commissioners. 
C. H. Redding, Commissioner to Mexico. 
I. W. Avery, Commissioner to South America. 
A. Macchi, Commissioner to Europe. 
Alfonso Faber, Commissioner to Austria. 


Chiefs of Departments. 
Grant Wilkins, Construction. 
E L. Tyler, Transportation. 
W. G. per, Publicity and Promotion. 
J. H. Allen, Machinery. 
H. M. Atkinson, Electricity. 
D. T. Day, Minerals. 
B. E. Fernow, Forestry. 
Horace Bradley, Fine Arts. 
A. W. Smith, Public Comfort. 
W. J. Northen, Educational. 
E. A. Felder, Admissions, 
James R. Wylie, Agriculture and Dairy. 
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E. P. Chamberlin, Manufactures and Liberal Arts, 

H. L. Wilson, Live Stock. 

The management of the Exposition confirmed a 
long and distinguished list of jurors, of which the 
chairman was Mr. Daniel C. Tilman, the President 
of John Hopkins University, Baltimore. 

This list was remarkable for the number of col- 
lege professors it included, and the number of 
practical men omitted. The exhibits were divided 
into 104 classes, and gold, silver, and bronze medals 
were distributed among the more fortunate exhi- 
hibitors who were able to attract attention during 
the somewhat hasty examination which the jury 
were able to make. Comparisons are generally 
odious, and they seem to be especially so when a 
general jury is made up for exhibition purposes, 
and they assign competitive rewards of merit, 
without the time for a comprehensive study of such 
exhibits and the measurement of efficiencies. The 
World’s Fair at Chicago tried to steer clear of this 
difficulty. On page 600 are published some further 
illustrations of isolated buildings in the grounds of 
the Exhibition, and on page 601 is a general view of 
the exhibit made by the famous “‘ Plant” railway 
system. 

Some very decided benefits to the whole South 
will be the result of the Atlanta Exposition. While 
the South added comparatively little to its know- 
ledge of the North and West by its Exposition, 
the North learned a great deal of the present con- 
dition of the South. Cities and States had their 
‘‘days” at Atlanta, galore. The possibilities of 
freights on railroad lines, agriculture, mines, and 
cotton manufactures were brought home to a very 
large number of Northern and Western men who 
control capital and who have the requisite energy, 
and who are quick to see what is ‘‘in it” for them. 
The Exposition was made the excuse for numerous 
conventions, scientific, commercial, religious, and 
educational. Mining engineers, congresses of 
women, ‘‘new and old,” insurance men, railroad 
men, and = aan all in turn showed their 
interest in the discovery of the New South. There 
is not the slightest doubt that, as the result, the 
manufacture of the cheaper kind of cotton goods 
will be undertaken in a large way. The facilities 
for the transmission of freight to the North and 
North-West will be improved and much cheapened. 
The mineral resources of the South will receive an 
attention of which they have not before dreamed. 
German Sherman said that “‘ war is hell.” The 
typical Southern paper, the Charleston News and 
Courver, commenting on this text, says: 

**The wounds of the war of secession have not yet 
healed, and that war has been ended for more than 30 
years. The fairest section of this country was torn and 
desolated during that struggle, and it has not yet re- 
covered from the effects, © war saddled an immense 
burden of debt upon the country under which it will be 
compelled to struggle for half a century or more after 
the firing of the last shot.” 

The South still has a social life and a manner of 
looking at things, which the North does not wholly 
understand, but the intention and the certainties 
of a new South are brought forcibly home to that 
influential class of active business men who learn 
only from observation, by such well-considered 
enterprises as the Atlanta Exposition showed itself 
to be. 





THE INSTITUTION OF MECHANIOAL 
ENGINEERS. 

In our last issue we gave an account of the pro- 
ceedings at the first day’s sitting of the recent 
meeting of the Institution of Mechanical Engineers, 
which commenced on the Wednesday of last week, 
April 29, when the adjourned discussion of Mr. 
Patchell’s paper on ‘‘ Steam Superheating” was 
resumed. It will be remembered that this discus- 
sion was not concluded when the meeting adjourned 
on Wednesday. As already stated, there was no 
sitting on Thursday, the evening of that day being 
devoted to the annual dinner, which was a very 
successful gathering, a large number of members 
attending. On the members assembling on Friday 
evening, the 1st inst., the President, Mr. E. 
Windsor Richards, again occupied the chair, and 
the discussion on Mr. Patchell’s paper was at once 
resumed, 

Steam SUPERHEATING. 

The first speaker was Mr. M‘Phail, who read 
from a somewhat lengthy manuscript. He natu- 
rally differed from the remarks made by Professor 
Unwin, which we reported in our last issue. We 
were not able to follow Mr. M‘Phail throughout 
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his remarke, but we rather gathered that he did 
not fully grasp the meaning of Professor Unwin’s 
statement. ‘The gist of Mr. M‘Phail’s remarks 
was, however, that his apparatus enabled steam 
superheating to be carried out without the danger 
that had hitherto accompanied the use of super- 
heaters, owing to cutting of cylinders, &c. The 
speaker also gave at some length details of the 
manner in which he had evolved the apparatus 
bearing his name, and gave an account of his early 
investigations. 

Mr. Fletcher, of the Manchester Steam Users’ 
Association, gave some particulars of certain tests 
made with both M‘Phail’s and with Musgrave’s 
apparatus. With M‘Phail’s superheater the most 
superheating was in the boiler, whilst the Musgrave 
trials referred more especially to the engine. The 
Murgrave superheater was the same as that 
described by the author in his paper as the Hick 
tuperheater. The experiments made with the 
Musgrave superheater were made at the works of 
Messre. J. Musgrave and Sons, of Bolton, in 
Septemter, 1895. All the water evaporated was 
carefully measured, and the coal burnt was weighed. 
The temperatures were observed by the means of 
mercurial thermometers specially tested. Indicator 
diagrams were taken at both ends of each cylinder 
every half-hour. The superheaters were of Mus- 
grave and Dickson’s patent description, one to each 
boiler ; and each consisted of 26 pendant U-shaped 
tubes placed in the flame downtake at the back of 
the boiler. The boilers were three in number, and 
of the Lancashire type; they were 30 ft. long 
by 8 ft. in diameter in the shell, and had furnaces 
3 ft. 2 in. in diameter. Each furnace was fitted 
with a Meldrum’s patent blower, and these were used 
throughout the teats. Green’s economiser of the 
ordinary type, containing 384 pipes, was used. 
The engines were a pair of horizontal tandem Cor- 








liss compound condensing, having cylinders 24,'; in. 
and 46,3, in. in diameter respectively, the stroke 
being 6 ft. The following are the conditions of 
tests and the results: The heating surface of each 
boiler was 1058 square feet, and the heating surface 
of each superheater 140 square feet; the econo- 
miser surface per boiler was 1376 square feet ; the 
area of firegrate was 38 square feet. The calorific 
value of coal used, when dry, was 14,171 units 
on the day when the superheater was in use; when 
the superheater was not used the corresponding 
figure was 13,746. The theoretical evaporation by 
1lb. of dry coal on the two dates was 14.68 lb. of 
water and 14.24 lb. respectively The steam pressure 
above the atmosphere during the trials was 93.58 Ib. 
with the superheater, and without the superheater 
it was 93.79 lb. The temperature of the steam 
entering the superheater was 330 deg. Fahr. On 
leaving the superheater it was 530 deg. There 
was, therefore, 200 deg. superheat. The tem- 
perature of the steam at the engine was 406 deg., 
giving a fall of temperature between boilers and 
engines of 67 deg.; 24.89 lb. of coal were burnt per 
square foot of firegrate per hour with the super- 
heater in use, without the superheater the corre- 
sponding consumption was 27.35 lb. The water 
per pound of coal ‘‘as used” from feed tempera- 
ture with the superheater was 6.72 lb., without the 
superheater it was 7.19lb. The corresponding 
figures from and at 212 deg. were 7.68lb. and 
8.23 lb. The steam per indicated horse-power per 
hour with the superheater was 15.69 lb., without 
18.32 lb. The coal ‘‘as used” per indicated horse- 
power per hour with the superheater was 2.33 lb., 
without the superheater it was 2.54 1b. The coal, 
‘* pure and dry,” was 1.78 lb. per indicated horse- 
power with the superheater and 2.03 lb. without it. 
The saving effected by the use of the superheater 
would therefore be as follows: In steam per indi- 


cated horse-power, 14.35 per cent. ; in coal ‘‘ pureand 
dry” per indicated horse-power, 12.30 per cent.; 
in coal as used per indicated horse-power, 8.26 per 
cent. It should be noted that the steam per indi- 
cated horse-power per hour included that supplied 
to the donkey pump, the small engine driving the 
economisers and the Meldrum blowers. It would 
be noticed that the saving on the consumption of 
coal was less than on the saving of the consumption 
of steam. This showed that the superheater to 
some extent robbed the economiser. Where the 
superheater is applied to marine boilers or to 
any boilers without feed-water heaters, no doubt 
higher results would be shown. But in boilers 
equipped with feed-water heaters the question 
as to how far these are impaired by the super- 
heaters is one for consideration, and in the 
speaker’s opinion needed further investigation. 
Mr. Fletcher pointed out, however, that if the 
superheater robs the boiler, it pays to use it, be- 
cause the saving was recovered at the engine. He 
proposed to hand in further details of the other 
tests to the Secretary, in order that they might be - 
included in the Transactions. 

Mr,-Jeremiah’ Head was the next speaker. He 
referred to the remarks of Mr. Perrett made on 
the previous Wednesday, and which were briefly 
noticed in our report of last week. Mr. Perrett 
had laboured under the difficulty of trying to 
explain a somewhat complicated arrangement with- 
out a sketch previously made. Mr. Head had been 
engaged in making experiments with the system of 
snperheating referred to, and had made several 
trials with the special engine and superheater 
which constituted the invention. It would appear, 


therefore, that we misunderstood Mr. Perrett 
when we supposed he said the engine had not been 
tried. In order to make his remarks clear, Mr. 





Head had sketched the engine and superheater on 
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the blackboard. dur illustration on the present 
page will give an idea of the sketch. It will be 
seen that steam was taken from a boiler directly 
to the engine cylinder. The boiler pressure was 
105 lb. absolute. The boiler steam was used only 
in the top part of the cylinder, which was provided 
with a trunk as shown. The cut-off was at about 
half-stroke, and the terminal pressure was 55 lb., 
the temperature of the steam being 275 deg. The 
exhaust steam from the top of this cylinder, which 
formed the high-pressure part of the engine, was 
then taken to the superheater. This consisted of 
@ casing containing a chequerwork of firebricks, 
the bricks being heated by a separate furnace as 
shown. From the superheater the steam passed to 
the underside of the cylinder, the admission being 
controlled by the valve shown, at which point the 
temperature was 440 deg. The lower part of this 
cylinder corresponded to the intermediate pressure 
part of the engine, the area of piston exposed to 
pressure being greater than that of the upper sur- 


4 








there was any record of the heat units put into the 
steam by the heater. To this Mr. Head replied 
that he was not aware what the quantity was, as 
measurements were not taken. In reference to 
this Mr. Schonheyder pointed out that the tempera- 
tures were given at the various stages, and that 
would supply the information asked for by Mr. 
Robinson, Colonel English said that he had found 
by direct experiments that no dissociation took place 
under a temperature of about 800 deg. Cent. 

Mr. Phillips made some further remarks as to 
the date at which superheating was introduced. 
Since speaking on the previous Wednesday, he had 
found a letter written to him, and bearing date 
December 21, 1850 ; this was addressed to the ship 
in which he was, and which was fitted with the 
apparatus for using combined steam on Wetherhed’s 
principle. He had, therefore, been within the 
mark when he had said on the previous Wednesday 
that the combined steam system had been intro- 
troduced as early as 1851. He further found that 
Rankin in his works had mentioned Wetherhed 
as the inventor of the process of combined steam. 
Fairbairn in ‘‘ Mill Work” gave the credit to 
Frost, an American. It was not quite clear whether 
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face, on account of the absence of the trunk. The 
terminal pressure in this cylinder was 28 lb. abso- 
lute, and the temperature of steam at the exhaust 
valve—worked by a separate eccentric as shown— 
was 325 deg. From the intermediate, or “ hot 
cylinder,” steam passed to a reservoir which acted 
apparently as a separator or steam drier, as 40 Ib. 
of water were tapped from it during 10 runs. The 
steam pressure in the reservoir was 24 1b. absolute, 
and the temperature 235 deg. From the reservoir 
the steam passed to the low-pressure cylinder, which 
apparently was of ordinary construction. The 
cut-off here was at half-stroke, and the terminal 
pressure 64 lb. absolute. Finally the steam passed 
to the condenser. With this engine a total of 
164 indicated horse-power was developed. Ten 
runs of 3000 revolutions each were made during the 
trials. The revolutions were 90 per minute. The 
horse-power of the high-pressure and intermediate- 
pressure cylinder was 7.5, the top of the high-pres- 
sure end giving 4 horse-power and the intermediate 
pressure end 3.5 horse-power. The low-pressure 
cylinder gave 9 horse-power. The water per indi- 
cated horse-power averaged 11 lb , but taking into 
account the water drainec from the reservoir 
attached to the low-pressure cylinder, the amount 
was 11.6 1b. per indicated horse-power. It must 
be borne in mind that the fuel burnt in the super- 
heater is not taken into account in this estimate, as of 
course it should be in estimating the efticiency of the 
engine, a matter to which Mr. Head drew attention. 

Mr. Carter asked Mr. Head if he had found any 
evidence of water gas arising through dissociation 
of steam in the brickwork superheater shown in 
the sketch Mr. Head had placed upon the black- 
board. Mr. Mark Robinson asked Mr. Head if 








Mr. Phillips here referred to the use of ‘‘ combined ” 
or of wholly superheated steam. Murray in his 
book mentioned experiments made on H.M.S. 
Black Eagle in 1855, where superheated steam was 
used. So far as Mr. Phillips had heard, there had not 
been any difficulty in using superheated steam in 
former days, and it was only given up when higher 
pressures came into use. 

Mr. Druitt Halpin said that Mr. Phillips had 
given a good many dates, but he had omitted the 
principal. Wetherhed in his paper read before the 
Institution of Civil Engineers in 1860, said he had 
used his system of superheated steam four years 
before. This, the speaker thought, fixed the date. 
Mr. Phillips, rising again, said he thought his own 
personal recollection of the ship he served in should 
be accepted as conclusive evidence. 

Mr. Schonheyder agreed with Professor Unwin 
that the bottom of the chimney was the proper 
place for an economiser, and the hottest place in 
the flues for the superheater. He would, however, 
go further, and say that a separate source of heat- 
ing should be used for superheating the steam. An 
arrangement might be made for passing the heat 
direct into the boiler flues if necessary ; in this 
way the superheating could be kept under control, 
so as to reduce the heat of the steam in the engines 
if it were required to do so. With regard to the 
deterioration of superheating apparatus, in order 
for this to be a serious matter, it was nece 
that the amount of superheating should be high. 
In the cases quoted by the author this was not so, 
the amount of superheat being very limited. 

Mr. Patchell, in replying to the whole discussion, 
said that Mr. Longridge and others had pointed 
out that any appreciable good could not be done in 





small degrees of superheating, and vhat a saving of 
20 per cent. could not be credited to superheating 
practically dry steam. That might be the case, but 
the speaker pointed out that practically dry steam 
is like liquid oxygen, very scarce at present ; in- 
deed, enough of it was not to be obtained to be 
fairly sampled. He thought, however, that there 
was abundant evidence to be obtained from figures 
in the paper from Professor Kennedy’s Edinburgh 
tests and other sources that savings such as he had 
referred to in his paper were made, and very appre- 
ciable results obtained, from slightly superheating 
the ‘‘dry ” steam of commerce. Mr. Henry Davey 
had spoken of the confused state of the subject, 
and the uncertainty as to the degree of economy to 
be obtained. Mr. Patchell quite agreed with 
this deplorable fact, and thought the matter 
would only be settled by systematic experiments 
with steam of various degrees of superheating 
used in various types of engines. Superheat- 
ing might be employed efficiently either in 
evaporating water in the boiler, as was done to 
various degrees in the M‘Phail apparatus ; or it 
might be used to counteract radiation from steam 
pipes, or to counteract radiation and condensation 
losses in the cylinder, or even in some cases in the 
low-pressure cylinder of a compound engine only. 
It was obviously impossible to forecast the results 
to be obtained in one case from an experiment in 
another. The effect of heating surface in one 
boiler could not be told by the experiments in a 
boiler of an entirely different type, until trial 
had been made. It was the same with superheat- 
ing. In one case good results may be obtained, in 
another even better results. But they might be at 
once ruled out of line simply from lack of apprecia- 
tion that the circumstances under which the tests 
were made were different. The remark applied 
to Mr. Raworth’s speech. Mr. Raworth abso- 
lutely maintained that the M‘Phail superheater is 
no superheater at all, or, at any rate, only acci- 
dentally a superheater. The results of the Edin- 
burgh trials contributed by Professor Kennedy 
showed plainly the efficiency of small degrees of 
superheating. The amount of coal burnt per square 
foot of superheating surface per hour was very heavy 
for a }-in. draught, and it was probably very 
soft coal, or a good deal of it fell through the 
firebars. If the latter assumption were correct, 
it would affect the boiler efficiency, with which the 
speaker was a little disappointed. He had hoped 
to have seen it higher, considering the boilers were 
surrounded by the hot gases. He was glad to hear 
special attention called to steam pipe flange cover- 
ing ; it was a matter sadly neglected in the present 
day. Mr. Longridge’s Table is very instructive, 
and gives a useful analysis of efficient design. He 
regretted he had missed the Schmidt apparatus, 
which he thanked Mr. Longridge for pointing 
out. Mr. Longridge had put his finger on a weak 
spot in the construction of every superheater with 
which he was acquainted, excepting that of the 
M‘Phail apparatus. This was the absence of some 
control over the temperature. Hirn introduced a 
damper to control the fires in 1856, but had not the 
electrical arrangement to make it automatic. The 
author in one of his Tables had stated that the effi- 
ciencies given were with cold feed. Mr. Raworth 
had remarked that in a test by Professor Ken- 
nedy this would doubtless be allowed for ; and in 
the figures given it was allowed for. Theauthor’s 
point was that if under certain conditions in cold 
feed, say 70 per cent. efficiency were obtained, 
under precisely the same conditions as hot feed, 
a higher efficiency would be obtained after making 
all proper allowances for temperature. The point 
did not seem to have been generally noticed, but 
was clearly shown in experiments made both by 
M. Normand and by Mr. Druitt Halpin. 

The speaker failed to understand the position 
which Professor Unwin sought to take out. His 
paper was entitled, ‘‘Notes on Steam Super- 
heating,” and he had adhered as closely to the title 
as the information at his disposal permitted, 
rather than expand on the uses of super- 
heating steam. He had written innumerable 
letters asking various manufacturers and agents 
for the details of their apparatus, and had 
given all the information he was able t» collect. 
Professor Unwin had exclaimed against him 
for ignoring Hirn and his work. He had the 
highest appreciation of the work done by that ex- 
perimenter, and had emphasised the fact in the 
footnotes to his paper. Unfortunately the pro- 
ceedings of German societies in their journals were 
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not open to us, and feeling that his notes would 
be incomplete without particulars of Hirn’s and 
Schwoerer’s work, he had applied to Professor 
Unwin for some data, as he knew he had studied 
it on the spot. Professor Unwin had very kindly 
sent some results of tests, and had referred him, 
the speaker, to a report by the Professor on the 
Schwoerer superheater. He found, however, with 
regret that the reports of the tests omitted the 
particulars of the superheaters themselves, although 
they dealt with the use of the superheaters’ steam. 
He then turned to Professor Unwin’s own report 
on Mr. Emile Schwoerer’s system of superheating 
steam, and found the briefest possible allusion to 
the construction of the apparatus. He felt it un- 
necessary to defend the M‘Phail apparatus at any 
length, but must insist that with it the gain is 
either a boiler gain or an engine gain, or both. He 
thought there was no justification for saying that in 
using this apparatus the steam was taken ‘‘up the 
hill and down again” for nothing. It would be 
equally to the point to say that it is idle to gene- 
rate steam at 160 lb., and to exhaust it at 5 lb. 
from an engine. Both operations are attended 
with the gain. With reference to the control of 
the amount of superheating on the occasion of the 
test of January 2, given in one of the Tables of 
his paper, the temperature at the stop valve was 
taken every five minutes, the highest reading 
being 417 deg., and the lowest 374 deg. Only one of 
each of these extreme readings was taken. The 
general readings were 395 deg. to 405 deg. He would 
remind the meeting that this was only with one-half 
of M‘Phail’s complete apparatus. He quite agreed 
with Professor Unwin and Mr. Bryan Donkin that 
a ready, trustworthy, and moderately priced instru- 
ment for showing the state of the escaping gases 
would be of value in the boiler-room. It must, 
however, be simple in its appearance, as stokers 
would immediately want an increase in their wages 
if they were required to watch a chemical balance 
or a wash-bottle. With reference to what Mr. 
Phillips had said about the use of combined steam 
as introduced by Wetherhed, and the Avon, he 
found that when discussing Mr. Ryder’s paper on 
superheated steam read before the Institution 
in January, 1860, Mr. Wetherhed stated that 
the Avon had then made one voyage between Rio 
and Southampton using combined steam. The 
Dee, one of Her Majesty’s ships, had then been 
running two years. Mr. Wetherhed claimed to 
have introduced combined steam four years before 
he read his paper at a meeting of the Institution of 
Civil Engineers in 1860. Combined steam was used 
in 1853 by Mr. W. E. Newton on a 12 horse-power 
engine, as mentioned in his papers of 1853. 

Mr. Head had sketched on the blackboard an 
apparatus for superheating steam, to which Mr. 
Perrett referred on a previous evening. This, the 
speaker said, was very interesting, but he would 
regard its application to high pressure with appre- 
hension, and would point out the bad effect likely 
to follow from the introduction of dust from the 
stove into the cylinders and on to the valve faces. 
The amount of steam used per indicated horse-power 
as stated gave another forcible instance of the 
necessity for fixing a standard of reference when 
dealing with engine tests. 


ELectric WELDING oF STEAM PIPEs AND Fittinas, 


A paper by Mr. Samuel MacCarthy, of London, 
entitled ‘‘Steel Steam Pipes and Fittings, and 
Benardos’ Arc Welding in Connection Therewith,” 
was next read. This we shall print in full on an 
early occasion. At the conclusion of the reading of 
the paper, Mr. MacCarthy read an extract from a 
newspaper of the bursting of an 8-in. czst-iron elbow 
in America. This occurred at an electric light station, 
the whole of the machinery being thereby put out 
of action for 28 hours. It was suggested in the 
report of the accident that in place of duplicate 
systems of steam piping now often had recourse to, 
that a single system of pipe should be used, but 
that it should be made of so strong and trustworthy 
a nature, that an accident of the kind referred to 
would be practically outside the bounds of pos- 
sibility. 

Mr. Schonheyder, referring to the drawings of 
large bends and T-pieces on the wall, said that he 
thought there would be sharper corners inside, and 
the contour would not be so round as shown in the 
drawings. Sharper turns, as was well known, led 


to loss of pressure. 
Mr. Druitt Halpin sketched a flange joint for 





steam pipes, which had been used by the late Mr. | 





Willans ; it consisted of a copper ring placed be- 
tween the ends of the pipes, the lengths of pipe 
being pulled together by bolts passing through 
flanges attached to the pipes near the ends. This 
arrangement was never known to fail. 

Mr. Howell, of Sheffield, said he would not call 
the processes mentioned by the author welding at 
all, he would rather describe them as electrical 
soldering. The extra pieces mentioned were not 
welded, but were fused into the spaces left. The 
objection to this was that there was a liability of 
the metal thus fused being more brittle than the 
surrounding material, on account of the great heat 
it was subjected to, and no work being put upon 
it. The author had given a summary of experi- 
ments made to ascertain the tensile strength, con- 
traction of area, and extension, of electric-welded 
bars of iron and steel. In 1892 the speaker had 
gone thoroughly into the question of welding by 
rolls ; he had taken pipe thus welded and cut it up 
into rings, these rings being again cut to form 
strips, some being cut through the weld, and some 
through the solid portion. Out of 28 pieces he 
found that six out of 14 did not break at the weld 
at all, and the particulars he gave showed that 
practically the solid and welded portions were of 
equal strength. On testing for elongation, how- 
ever, he found that there was a slight falling off in 
the welded part, but the ductility at the weld was 
sufficiently near to that of the solid part for all 
practical purposes. This was the result of rolled 
tube, in which the skelp is treated in a furnace, 
and then welded longitudinally between rolls, a 
mandril being placed inside. Mr. Howell pinned 
his faith, however, to gas welding, as there was 
less liability to get varying thickness of metal, as 
might be the case when a rolling weld was made. 
He had also made tests with electrically welded and 
gas-welded steel, and had found that although 
electrically welded steel might have as high a 
tensile strength as the gas-welded steel, yet it 
would fail in regard to elongation. The advan- 
tage claimed by the author for the electrical 
system described in the paper, was that screwing 
was done away with, and a flange solid to the pipe 
was obtained. Mr. Howell said, however, that the 
same end might be reached in other ways, and he 
proceeded to describe the method followed by his 
firm in forging out the end of the pipe so as to 
obtain a solid flange. Our readers will remember 
that we illustrated and described the method re- 
ferred to, in our issue of January 31 last, page 165. 
His process, the speaker said, had the advantage of 
giving a solid flange without the objection of burn- 
ing the metal which arose with the electrical weld- 
ing, when sufficient work was not put on the 
material to bring it back to its original position 
with regard to ductility. Referring to the T-pieces, 
elbows, and steam connections exhibited on the 
table, they were, Mr. Howell said, splendid 
examples of work, but he did not see the necessity 
of having recourse to electricity to produce them, 
as they could be made equally trustworthy and at 
as cheap a rate from crucible cast steel. There 
was a great advantage in electrical welding, how- 
ever, as by its aid it was possible to attach short 
pieces, which could not be treated by the method 
of gas-welding. Ifit were not for the superiority 
in practical convenience in the electric system, gas- 
welding would be equally as good. A remark had 
been made as to the corrosion of steam pipes, and in 
regard to that, the speaker would point out that if 
acid were present corrosion would be sure to take 
place ; the proper remedy was to keep the steam 
clean and so not get acids in the pipes. In this 
matter he was of opinion that due regard was not 
had to the chemical analysis of the steel used for 
pipes, some steels being more subject to corrosion 
than others. Mr. Howell concluded his speech 
with a very warm protest against the practice of 
some engineers in dictating to the pipemaker what 
material should be used. He illustrated his mean- 
ing by the analogy of a doctor and his patient. He 
said that if he consulted a physician he considered it 
wise and incumbent on him to follow his advice, 
but the consulting engineer who made out specifi- 
cations wanted to be both doctor and patient at 
once, anc not only dictated what the conditions to 
be fulfilled should be, but how the end was to be 
reached. People were too fond of putting specifi- 
cations on paper, Mr. Howell oc which were 
impossible and absurd. He recognised the fairness 
of the engineer saying what he required, but in order 
to fufil the conditions, the manufacturer should 
have a free hand ; moreover he should not be com- 








pelled to state the way in which he had reached the 
desired end, as the attainment of the knowledge 
would represent, probably, considerable outlay 
which he could not be expected to put at the dis- 
posal of his trade competitors. 

Mr. Platt, of Gloucester, asked why, in the pipe 
joints shown in the diagram on the wall, the copper 
ring was not made flush with the inside of the pipe. 
As to the welding of wrought-iron pipes, it was 
said that the weld was always sound, but that the 
speaker doubted, and he would ask why pipes 
should be welded at all, when they could be so 
successfully made out of the solid ingot. These 
pipes were largely used by the Admiralty. He 
thought that all steam pipes should be solid drawn, 
as pipes of this nature were to be readily obtained. 

Mr. Halpin here inquired at what price. 

Mr. Platt acknowledged that the price was con- 
siderable. The method of making was taking a 
hot steel bloom, which was drawn down on a 
mandril or ona bulb. Pipes of this nature were 
made up to 12 in. in diameter and 12 ft. long. A 
use of electric welding to which Mr. Platt took ex- 
ception was that of applying it for ‘‘ faking ” cast- 
ings for large steel cylinders ; the pieces burned in 
in this way were harder than anything he had ever 
met in the shape of steel. No doubt it was very 
advisable to do something to save large and expen- 
sive castings which had defects through cavities, 
but the enormous difficulty they had in boring 
these cylinders was a very serious matter, and led - 
to great delay and expense. It was, no doubt, 
good to burn in these pieces, but he wished the 
makers could burn the patches in in such a manner 
that they could be machined out. Mr. Platt had 
also had some experience of making joints for 
pipes, an example of which he drew on the black- 
board. It was very simple, the flange being just 
shrunk on, and the end of the pipe riveted over. 
This he had found perfectly tight, and no welding 
was required. 

Mr. Mark Robinson referred to some experiments 
made at Thames Ditton a few days previously to 
the meeting, which bore on the subject under dis- 
cussion. These tests had been made for a separate 
purpose, and not with a view to being brought 
forward in connection with the discussion then 
taking place. Mr. Eaton - Shore, the works- 
manager of his company, had taken a length 
of lap-welded tube 4 in. in diameter, which 
had been supplied by the author’s firm, Messrs. 
Lloyd and Lloyd, and had compared it with a 
similar length of weldless tube. The tubes had 
been cut up into short lengths, and had been first 
flattened under the hammer, the welded tube 
giving the best results, the metal not rupturing so 
quickly as in the weldless tube. The pieces had 
then been opened by drifting, a drift being 
driven into the lengths of pipe until they were 
burst open ; here again the lap-welded tube stood 
the ill treatment better than the weldless tube. 
Pieces of 5 in. in length were then cut from each 
description of tube ; these were doubled up under 
the hammer and by the hydraulic press. The 
steel of the lap-welded tube had given really 
remarkable results, the strips doubling into three 
folds, as the speaker said, like an accordion ; 
whilst the weldless steel assumed less regular 
folds, and split earlier. In both cases mentioned, 
the tubes were not selected, but were taken 
casually from the stacks of those in use. Refer- 
ring to Mr. Halpin’s sketch of the Willans joint, 
he thought Mr. Halpin had probably a larger 
share in the matter than he had claimed for him- 
self. As a fact, however, the joints were not made 
in practice with the diamond-section copper ring ; 
it was found that a flat and quite thin ring was pre- 
ferable. Otherwise the joint, as illustrated by Mr. 
Halpin, was used with complete success in several 
jobs where the pipes were of small diameter, but on 
applying it at an important central lighting 
station in London, it was found that in large 
sizes, certainly with pipes of 8 in. diameter and 
upwards, the flanges could not be safely attached 
merely by screwing. Reasonable freedom on the 
thread was necessary, and it was found that when 
it was attempted to draw the pipes together, by 
the bolts through the flanges, with sufficient force 
to insure tightness at the joint, the flanges 
slipped over the threads, the wedge form of 
the threads apparently causing the pipe to be 
compressed into a slightly smaller diameter. 
Screwing with deeper and larger threads might 
have got over the difficulty, but would have too 
much reduced the strength of the pipe. A thread, 
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flat on one side to avoid the wedging action, might 
also have afforded a remedy, but the pipe-makers 
were unwilling to undertake this, and at the 
instance of Captain Sankey the screwing was 
abandoned, and the flanges, entirely loose, took a 
bearing against the back of a small collar welded on 
to the pipe. The two loose flanges were, of course, 
slipped on to the length of pipe before both collars 
were welded on. The ends of the pipe, and the 
welded collars, were then faced in the lathe, and 
with a narrow copper ring, about ;; in. thick and 





Fic 6. 


t in. wide, admirable results were obtained. It 
would be observed that this joint was practically 
identical with that shown in the author's Fig. 15 ; 
in fact, the latter was simply a form of the 
Willans-Sankey joint, which had been for some 
six or seven years the standard practice of 
Messrs. Willans and Robinson. 


could not be relied upon with such wide rings 
as those exhibited by the author and shown 
in Fig. 15. Messrs. Willans and Robinson's rings 


Experience led | 
them to believe, however, that a good joint. 


were only about } in. wide, and they were stamped 
out of flat sheet ; to turn them, like piston rings, 
out of a cylinder, would bea much more expensive 
business. Even if the screwed flanges had not 
slipped over the threads when drawn together by 
the bolts, repeated expansions and contractions 
would probably have led to the same result in the 
end ; at any rate they felt satisfied that screwing 
was not reliable for large pipes, unless the pipes 
were extravagantly thickened in order that a deep 
thread might be cut into them, 
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Mr. Tremlett Carter did not approve of the word 
‘*fusing,” as used by Mr. Howell ; he preferred to 
describe the method as the ‘‘ electrolytic migration 
of molecules,” a phrase which he thought removed 
the stigma of the process being a flux. He would 
be glad of information as to the cost of the process 
described. He understood that in America the 
electrolytic migration of molecules was cheaper 
than the thermal process of welding. In this 
country he believed it was not so. 

Another speaker, whose name did not transpire, 
said that Sir Frederick Abel, in his tests, had found 
the Thomson system of welding superior to that 
of Benardos, the metal of the former giving a greater 
extension when tested. 

Mr. MacCarthy, in replying to the discussion, 
said his thanks were due to Mr. Schonheyder for 
calling attention to the error in the drawing placed 
on the wall ; no doubt there was a sharper curve on 
the inside of the welded parts. With regard to 
what had been said about joining pipes, he had felt 
bound, in a paper of this nature, to give one joint, 
in order to make the matter complete, but he had 
only given one, because he knew that every 
engineer had a pet joint of his own, and there- 
fore he did not go further into the subject. 
Mr. Druitt Halpin had given another form of 
joint; no doubt it was a g one; in fact, 
they were all good. With regard to what 
Mr. Howell had said as to electric welding not 
being welding, but fusing, that was a thing that 
was always heard when the subject of electric 
welding came forward. He did not quarrel with 
the term; speakers might call the process what 
they would, but the fact remained that it gave a 
perfectly sound connection of the two pieces of 
metal, and the steel was not rendered short, as it 
had been intimated would be the case. He did not 
see how the experiments Mr. Howell had described 
in regard to a tube cut up into lengths, bore on the 
matter contained in the paper. As tothe presence 
of acids, it was well known how they affected steel 
Pipes, but he would say that, as a matter of practical 
experience, they found there was no more corrosion 
with steel than with iron. Referring to the re- 
marks of Mr. Platt, he had also got a joint he was 
greatly interested in. As to what had been said 
about solid-drawn pipes, all he (the speaker) could 
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say was that he had never heard of pipes solid 
drawn 12 in. in diameter and 12 ft. long ; he would 
very much like to know the cost, and where they 
could be seen. He could not answer Mr. Platt’s 
question as to why the copper ring was not 
brought flush with the inside of the pipe, but he 
would make inquiries into the matter. No doubt 
this might be done. He knew nothing at all 
about filling up holes in cylinders; perhaps 
this was a very wrong thing to do, but it was 
not within his province, though perhaps Mr. 
Platt might make representations to the paten- 
tees of the process in regard to this matter. He 
thanked Mr. Robinson for the experiments he had 
detailed, which were made on pieces of lap-welded 
pipe supplied by his firm, in comparison with 
weldless pipe. In regard to what had been said as 
to the screwing on of flanges not being trustworthy, 
he was not going to speak against the process, as a 
good many examples of screwed flanges passed 
through his hands, but he was assured that solid 
flanges were better. The cost of the Thomson- 
Houston and Benardos methods of electric weld- 
ing had been asked. That was not the place to 
speak of commercial matters, and in any case it was 
a; delicate subject, which he would rather leave un- 
touched. 

The President, in proposing a vote of thanks to 
the author, said that the weldless tubes mentioned 
by Mr. Platt were, the latter had informed him, to 
be obtained from the Projectile Company, at 
Wandsworth, who made them 12 in. in diameter 
and 12 ft. long. In bringing the meeting to a close, 
the President proposed the usual vote of thanks to 
the Institution of Civil Engineers, for the use of 
the theatre ; and also a vote of thanks to Mr. 
Bache and the staff of the Institution. He would 
wish to state in regard to some remarks that had 
been made as to the great trouble of producing 
the drawings of blast-furnaces which had accom- 
panied his address, that these drawings were made 
by the staff of the Institution. 

Mr. Richards concluded by saying that members 
would meet next in Belfast, when the remaining 
paper on the list would be read. Mr. Richards 
hoped that the Belfast meeting would be well 





attended ; it promised to be one of unusual in- 


ing some years ago, when a flying visit was paid to 
Belfast, would know how warm a welcome they 
might expect in Ireland. 

The adjourned paper was that of Professor T. 
Hudson Beare and Mr. Bryan Donkin in connec- 
tion with the Research Committee on the value of 
the steam jacket. The paper refers to an experi- 
ment made on a locomotive, the property of the 
Lancashire and Yorkshire Railway, with the 
collaboration of Mr. Jobn A. F. Aspinall. 





MIRRLEES, WATSON, AND YARYAN 


COMPANY’S WORKS AND SUGAR 
MAOHINERY. 
(Continued from page 535.) 


NATURALLY, in the case of a company so largely 
devoted to the production of cane sugar machinery, 
cane crushing mills occupy a foremost position 
amongst their manufactures. It is, perhaps, a 
little remarkable that the crushing mill has 
remained so long, and is still to-day, the principal 
agent employed for the extraction of the juice from 
sugar-cane. The process of extracting the juice 
merely by crushing, appears more or less crude and 
barbarous, whilst it has long been recognised that 
the process involves considerable loss of sugar under 
the best possible conditions, even where the cane 
is crushed two or three times, whilst the loss is 
enormous where only one crushing is effected, an 
imperfect method adopted in by far the larger pro- 
portion of the sugar-cane crushing plants of the 
world. Many attempts have been made, from time 
to time, to substitute other appliances for the crush- 
ing mill, Sir Henry Bessemer being one of the engi- 
neers who has tried his hand at the problem. The 
more exact and refined process of diffusion, as now 
worked on such an enormous scalein connection with 
the production of beet sugar on the Continent of 
Europe, has been applied during recent years to the 
cane sugar industry, and in some instances with 
marked success. Messrs. Mirrlees are able to claim 
a somewhat unique experience in this connection, 
having supplied probably the largest plants, both 
for the crushing and the diffusion processes, in 
connection with the manufacture of sugar from the 
sugar-cane. Nevertheless, it would seem that the 
simplicity of the cane crushing mill—alike in con- 
struction, installation, and working—and its suit- 
ability to nearly all conditions, will enable that 
appliance to maintain for a long time the position 
which it holds to-day as the pondeet apparatus 
employed for the extraction of the juice from sugar- 
cane. 

The illustrations on the opposite page (Figs. 5 and 
6) show three cane crushing mills with their engines 
and gearing, as recently constructed by the firm for 
the Colonial cog Refining Company, Limited, of 
Sydney, probably the largest and most successful 
cane sugar company at present in existence. The 
three cane mills shown constitute one crushing 
plant, in which the cane is crushed three times. 
At the factory, the mills are arranged tandem 
fashion, with a cane conveyor of the ordinary type 
to supply the first mill with the normal cane, and 
with intermediate carriers between the first and 
second mill, and the second and third mill, the latter 
carriers being provided with means by which water 
or steam, or both, may be added to the partially 
crushed cane during the time it is travelling from 
the one mill to the other. The second and third 
mills are also fitted with automatic apparatus 
for the purpose of assisting in feeding the megass 
into the rollers. These mills, both as regards the 
process in connection with which they will be 
worked and in the details of their construction, 
may be taken to represent the latest and most 
advanced crushing practice, and under the able 
direction afforded by the company named, will, in 
all probability, give an extraction very closely ap- 
proximating to the 95 or 96 per cent. of all the 
sugar in the cane, which is obtained by the more 
elaborate process of diffusion. 

The mills have rollers 34 in. in diameter by 
72in. long, the roller axles being of steel. Con- 
trary to the usual custom, the side rollers have no 
flanges, but removable flanges are attached to the 
top roller, this arrangement having been adopted 
by the engineers of the sugar refining company 
named, with the object of dispensing with the side 
pieces, which under the ordinary arrangement are 
fixed ateach end of thetrash-plate, toclosetheinterval 
formed by the angle between the three rollers, so as 





terest. Those who had attended the Dublin meet- 


to prevent the lateral escape of the cane whilst under 
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pressure. The trash turner, instead of having 
merely a bar rigidly secured by wedges in the 
openings of the side frames or headstocks, is con- 
structed upon the rocker principle, first introduced 
by Messrs. Mirrlees, permitting easy and exact 
adjustment. The headstocks are of the side gap 
type, and are checked to receive the caps, whilst 
the side bolts are four in number for each headstock, 
and extend right across from cap to cap. As the 
top bolts, which are constructed of steel, are also 
thoroughfare bolts, the whole of the strains thrown 
upon the mill duriog crushing are taken by the 
bolts, and the risk of breakage to the headstock is 
therefore reduced to a minimum. The bearings for 
the roller axles are constructed with cells for water 
circulation for cooling, upon a plan first adopted by 
the Colonial Sugar Refining Company, Limited, 
whilst provision is also made for forced oil cir- 
culation if necessary. These bearings are adjust- 
able by vertical wedge blocks. The headstocks are 
constructed with wells from the upper side, down 
to the gaps, thus providing the greatest possible 
facility for lubricating and examining the journals. 
The mill pinions are made from Messrs. Mirrlees’ 
own steel and iron mixture. 

The engines supplied for driving the mills shown, 
have cylinders 24in. in diameter by 48 in. stroke, 
with strong girder type foundation plates, slide 
valves, link motion reversing gear, and high-speed 
governors. The crankshafts, connecting-rods, 
cranks, and crossheads are all of selected ham- 
mered scrap, the crankpin being of steel. The 
flywheels are 16 ft. 4in, in diameter, with centres 
hooped, and arms and rims cast separate, the latter 
being in eight segments. The weight of each fly- 
wheel is about 11 tons. The crankshaft bearings 
are constructed with brasses in four parts, adjust- 
able by wedge blocks. For transmitting the power 
of each engine to its mill, compound spur gearing is 
provided, with the segments of the wheels and the 
pinions all constructed of the firm’s own steel and 
iron mixture. The first motion wheel has the body 
cast with five arms, and has five fitted segments. 
The second motion wheel is built in two parts, 
each having four arms and four segments. The 
centres are in all cases hooped. 

In this connection we may refer to the patent 
‘*toggle”’ apparatus mentioned in our previous 
article. The firm are now making considerable 
numbers of this appliance, which we illustrate in 
Figs. 7 and 8. This apparatus is a most useful 
adaptation of a well-known mechanical device, 
and is due to Mr. J. G. Hudson, formerly a 
partner in the firm, by whom it was patented. 
The purpose of the appliance, the operation of 
which will at once be understood from the views 
given, is to control the pressure upon the 
rollers of cane-crushing mills, and whilst main- 
taining the maximum pressure, which prudence 
will allow in any case, under the constantly vary- 
ing conditions of the cane-crushing house, to act 
the part of a ‘‘safety valve” to the mill should 
that maximum pressure ba at any time exceeded 
and the safety of the mill endangered. Con- 
siderable numbers of this appliance have been 
already fitted to mills in Queensland, Mauritius, 
Demerara, Trinidad, the Sandwich Islands, Java, 
and elsewhere, and it is being very extensively 
adopted 

As still further indicating the massive character 
of the machinery now employed in connection with 
the production of sugar from the sugar-cane, men- 
tion may be made of a gear wheel recently shipped 
for Conchita Estate, in Cuba. The diameter of 
this wheel to the pitch line is 17 ft. 9?in., the 
width of the face being 24in. and the pitch 6in. 
It was built with the rim in eight segments, and 
with eight arms cast separately, bolted with turned 
and fitted bolts to the rim, fitted into the centre, 
and secured with cotters. The total weight of the 
wheel was 34 tons. 

Omitting any detailed reference to the numerous 
other appliances made at the Ssotland-street works, 
comprising steam boilers, several types of steam 
engines, the ordinary type of multiple effect con- 
centrating apparatus, vacuum pans, vacuum pump- 
ing engines, defecating pans, melting pans, filter 
presses—in brief, every appliance required for the 
manufacture or refining of sugar—we may refer 
particularly to the ‘‘Yaryan” multiple effect 


evaporating apparatus, as made by the firm for the 
concentration of sugar solutions (sucrose or glucose), 
wood extracts for tanning or dyeing, meat extracts, 
glue, gelatine, caustic soda, and other chemical 
solutions, the waste alkaline liquors of paper 





mills, for the production of fresh water from sea 


water, &c. 
(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 30. 

THERE has been more pooling and combining of iron 
and steel makers this year to maintain advanced prices 
than the market conditions warrant. Whether they 
will go to pieces depends upon whether the summer 
volume of business will assume calculated proportions. 
At this writing there is no assurance that it will. 
Production in all lines is a trifle ahead of current 
market requirements. Manufacturers were deceived 
last year in believing the spurt then was the beginning 
of a genuine and lasting improvement. The depression 
since then has not been followed by a corresponding 
lowering of prices, still there is now in progress a deep 
and general improvement, emanating from small 
sources. The foundries and shops, the machinery, 
tool, and implement makers, the house-builders, boat- 
builders, and other interests are quite busy in meet- 
ing legitimate requirements. The larger consuming 
interests, such as railroads, the builders of large manu- 
facturing plants, &c., are not as yet heavy buyers, 
although there has been a noticeable improvement 
in car and locomotive work. West:ra steel markets 
exhibit rather more vitality than eastern. Southern in- 
dustrial interests are comparatively prosperous. Over 
two-thirds of the cotton crop has been marketed at 
good prices. Farmers have more to the fore than 
u:ual, Miaers are busy. Pennsylvania’s coal produc- 
tion for the past year was over 100,000,000 tons ; of 
this 50,847,104 tons was anthracite; number of em- 

loyés, 143,605; 420 fatal accidents, 1075 non-fatal. 
Sissikeons production in Pennsylvania, 51,813,112 
tons; number of enployés, 84,904; 151 fatal acci- 
dents, 419 non-fatal. Strikes restricted soft coal pro- 
duction; coke production was 8,992,329 tons. General 
railroad traffic has been at a standstill for afew weeks. 
Plate and structural ironis in better demand than any 
other kind of rolling mill product. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was only a 
thin attendance on ’Change here, and the weekly market 
was decidedly flat. Inquiries were but few; the small 
amount of business transacted was only for early delivery, 
buyers being unwilliog to purchase ahead, and quotations 
all round had a downward tendency. At the same 
time, however, many people opined that the lull was not 
likely to last long, and spoke hopefully of the future; 
and certainly it is not an easy matter to account for the 
present depression, for there are many reasons which 
could be given for believing that the present year will see 
considerable briskness in trade. The general quotation 
for prompt f.o b. delivery of No. 3 g.m.b. Cleveland pig 
iron was 378, 9d., and parcels changed hands at that price. 
No. 1 Cleveland pig was put at 393., No. 4 foundry 37s. 3d., 

rey forge 363. 6d., and white 36s.—all for this month’s 
hens Middlesbrough warrants were quiet throughout 
the day at 37s. 8d. cash buyers. East coast hematite pig 
iron was in pretty good demand, but the supply was 
abundant, and quotations were somewhat weak. Some- 
thing like 46s. may bs given as the average price for early 
delivery of Nos. 1, 2, and 3. Rubio ore was quoted 
12s. 74d. ex-ship Tees, and there were sellers at that 
figure. To day’s market was very dull, and though quota- 
tions for makers’ iron were hardly changed, they were 
certainly weaker. Sellers, however, were not disposed to 
listen to lower quotations than ruled yesterday. Middles- 
brough warrants, after declining to 37s, 44d., rallied a 
little, and closed 37s. 54d. cash buyers. 


The Make and Disposal of Pig Iron.—The Cleveland 
Tronmasters’ Association returns, showing the production 
and disposal of pig iron in the north of England during 
April, reveal a stateof affairs pretty generally anticipated. 
They are more satisfactory than any statistics issued for 
some time past, but yon f have had no beneficial effect upon 
the market, and several people interested in the trade have 
remarked that with our present enormous output ship- 
ments should average something like 120,000 tons per 
month, and then there would be an appreciable reduction 
in stocks, and prices would advance. The statistics show 
that of 134 blast-furnaces built, 95 were in operation, 51 
being on Cleveland pig, and 44 on other kinds, including 
hematite, spiegel, and basic, which is one _ less 
Cleveland furnace than in March. The make of Cleve- 
land pig iron in April was 133,756 tons, or 4468 tons 
less than during the previous month, and the make 
of hematite, &c., 132,340 tons, being a reduction of 4386 
tons as compared with the output for March. The total 
production of all kinds of pig iron was thus 266,096 tons, 
or 8854 tons less than the make for March. The total 
stocks at the end of April stood at 349,997 tons, being a 
reduction on the month of 5558 tons. Shipments during 
April reached 105,470 tons. This is 2560 tons more than 
those for the prsvious month, but a reduction, as com- 
pared with those for April last year, of 5310 tons. 


Manufactured Iron and Steel.—Manufactured iron and 
steel is very dull. Most firms keep busily occupied, bud 
they find it rather difficult to secure new orders. Prices 
can ~— be said to be quotably altered, but they are 
weak, certainly concessions are made to buyers 





which would not have been listened to a little while ago. 
Common iron bars are still quoted 5/.; best bars, 5/. 103. 
iron ship plates, 5/.; steel ship plates, 5/. 23. 6d.; iron 
ship-angles, 4/. 153.; steel ship-angles, 47. 17a. 6d.; and 
heavy sections of steel rails, 4. 12s. 6d., all less the usual 
24 per cent. discount for cash, except rails, which are 
net at works, Orders might be placed with some firms 
at rather less than the foregoing quotations. 

The Coal and Coke Trade.—Coal is very plentiful, and 
rices are easy. Coke keeps in very good demand both 
or shipment and local consumption, and quitations are 

well maintained. Up to lds. is paid for good blast-furnace 
qualities delivered here. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The South Yorkshire Coalfield.—Some important deve- 
lopments are about to be made in the Yorkshire coalfield, 
The Manvers Main Colliery Company have, it is stated, 
leased a large area of coal at Barnburgh, underlying the 
estates of the late Mr. Audrew Montagu. It is the inten- 
tion of the company to sink to the Barnsley bed, which is 
supposed to lie at a depth of about 500 yards. This 
colliery will probably absorb all the coal lying batween 
the Cadeby and Hickleton Main Collieries. The extent 
of the work recently undertaken to the eastward of the 
South Yorkshire coalfield should not be underesti- 
mated. The Cadeby pit of the Danaby Main Colliery 
company will soon be in full work. Hickleton Main is 
fast being fully developed, and the Grimethorpe workings 
of the Mitchell Main Colliery Company are being so 
rapidly pushed forward that coal will probably be reached 
during the present year. In each case between 2500 and 
3000 tons output per day is contemplated, so that the 
total amount brought to the surface at the three pits 
named will not be much less than three million tons per 
annum. Rotherham Main, the outcome of the enterprise 
of John Brown and Co., Limited, is now working strongly. 
Thus the coal-producing power of South Yorkshire has 
been enormously increased of late years. Although some 
of the seams of coal in the Barnsley district have been 
exhausted, the new developments which have been made 
in the direction of working the valuable Barnsley bed, 
one of the richest in the country, will more than make 
amends for any reduction from this cause. 


Tramways Legislation.—In Sheffield and Leeds the 
citizens are endeavouring to obtain powers to work the 
tramways for themselves. This is interesting in face of 
the action taken by Mr. J. W. Lowther on Monday in 
moving the suspension of Standing Order 171, which 
prevents corporation working of tramways. Mr, A. J. 
Mundella, for Sheffield, and Mr. W. L. Jackson, for 
Leeds, gave notice of a motion for Monday that Standing 
Order 171 be suspended in the case of the Sheffield Cor- 
—- Tramways Bill and the Leeds Corporation 

ramways (suspended) Bill, and that the Committees on 
the Bills have power, if they think fit, to provide that the 
local authority may place and run carriages upon the 
tramways referred toin the Bill, or any of them, and take 
and demand tolls and charges in respect thereof. The 
matter is now under the consideration of a Standing Com- 
mittee of the House of Commons. 


Coal Prices.—The ruling prices for coal are low, and re- 
ductions are sought on heavy contracts. Silkstones are 
quoted at the pits at from 8s. 3d. to 93. 3d. for best, and 
6s. 94, p2r ton for ordinary qualities; Barnsley house 
coal at 7s. 6d. to 83. 3d., hards 63, 6d. to 7s., manufac- 
turers’ fuel from 4s, 6d. to 53a, 6d., smudge 1s. and up- 
wards, coke from 8s, 9d. to 11s. 


The Sheffield District Railway Bill. — The Sheffield 
Chamber of Commerce have passed a resolution welcom- 
ing the project of the Sheftield District Railway Company, 
on the ground that they believe it will be in the best 
interests of the city.and district through which the line 
proposed will pass. A petition has been signed for 
presentation from the Chamber to both Houses of Parlia- 
ment, praying for the passage of the Bill in the ensuing 
session. The President and Secretary of the Chamber 
have been authorised to give evidence, if necessary, before 
the Committee in support of the measure. 


Iron and Steel.—There is little alteration in the condi- 
tion of the iron and steel industries of South Yorkshire. 
The demand for railway material of all kinds keeps up to 
a very active level, and the makers of tyres, axles, 
wheels, springs, and buffers for locomotives, passenger 
carriages, and wagons are well employed, almost without 
exception. Some good lines have come in from abroad, 
and these, added to the work already in hand, have 
caused a very firm feeling in the market. The demand 
for pig iron is increasing, and prices are firm, quotations 
having risen since the corresponding period of last year 
from 53. to 63, per ton. kers of Bessemer and 
Siemens-Martin material report a steady improvement, 
and crucible steel of the best brands is in great request 
by consumers both at home and abroad. — Engineering 
work of all kinds finds a better market. Prices are as 
follow: Hematites, from 54s. to 57s. delivered in the 
district ; Bessemer billets, of special carbons, firm at from 
51. 12s. 6d. to 61. ; bar iron, 5/. 103. at the manufacturers’, 
6. in warehouse; Lincolnshire forge iron, delivered in 
Sheffield, 403. In the Sheffield district there is a renewal 
of activity at the works where cycling material is manu- 
factured. The season’s trade in lawn mowers, rollers, 
al garden requisites is reported to have opened 
well. 





AustTro-HUNGARIAN Rartways.—The length of line in 
operation in Austria and Hungary was increased last year 
by 576 miles. The aggregate revenue acquired in 1895 
was 34,772,8792, 
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NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a good demand for the best 
descriptions of steam coal at 10s. 3d. to 10s. 6d. per ton ; 
secondary qualities have made 9s. 9d. to 103. 3d. per ton. 
There has been no improvement in the demand for house- 
hold coal ; No. 3 Rhondda large has made 9s. 6d. to 9s. 8d. 

rton. Patent fuel has exhibited a healthy tone. Coke 

as about maintained former rates ; foundry qualities have 
made 15s. 6d. to 16s. 9d. per ton, and furnace ditto 13s. to 
15s. per ton. 

The Electric Light in the West.—The Bristol Town 
Council has a to a demand of the electrical com- 
mittee for 75,0002. with which to further extend the light- 
ing of private houses. The electrical department is now 
a source of profit to the Bristol city exchequer. 


Bristol Tramways.—The construction of a new electric 
tramway between West-street, St. Philip’s, and Kastville, 
in the place of the present horse tramways, will be shortly 
commenced. A large number of men will be employed, 
in order to complete the work a3 expeditiously as possible, 
so that the travelling public may not be so much incon- 
venienced by the closing of the existing line. The Bristol 
Tramways Company has decided to run through cars 
from Ashley to Hotwells in the place of those plying 
between Eastville and Hotwells. Requests for the con- 
struction of electric tramways to outlying districts con- 
tinue to reach the company; but further extensions will 
remain in abeyance until the question of the future 
supply of electricity for the motor cars has been settled 
between the town council and the company. 


Great Western Railway.—The Great Western directors 
appointed Mr. G. J. Churchward to succeed Mr. 8. 
Carlton, Jately deceased, as head of the locomotive depart- 
ment of the Swindon works. Mr. Churchward has acted 
as Mr. Carlton’s assistant. The vacancy caused by Mr. 
Churchward’s promotion has been filled up by the appoint- 
ment of Mr. F. G. Wright, of the drawing office. 


Swansea.—The price which the Swansea Harbour 
Trustees haveagreed to pay the Ocean Dry Dock Company 
for land on the east side of the north dock for the purpose 
of a dock entrance—either permanent or temporary, as 
may be decided hereafter—is 22,000/. 


Llansamlet.—On Tuesday a new company, which has 
acquired the Cae Pridd colliery at Lliansamlet, started 
pumping water out of the old pit. The place has been ab 
a standstill for 17 years. The present owners are a strong 
company of Yorkshire gentlemen. The manager is Mr. 
T. Limb. A trial was made on Monday with one of Lee, 
Howl, and Co.’s ‘‘ Paragon” duplex sinking pumps, and 
the results were successful. It is probable that the pit 
will be cleared of water and that a start will be made 
in the workings within six weeks. 


Swansea Dock Trust.—The docks of the Swansea Dock 
Trustees consist of the north dock, first used in 1851; the 
south dock, first used in 1859; and the Prince of Wales’ 
dock, op:ned in 1882. These docks, with their several 
basins, afford 55 acres of floating accommodation. There 
is also a navigable cut of 13 acres. The trusteas further own 
25 miles of railways and sidings, and 128 acres of valuable 
— and leasebold lands abutting on or near the 

ocks, 


The ‘‘ Talbot.”—The engineering department at Devon- 
port has been engaged in preparing the Talbot, cruiser, 
for her official speed trials in the Channel. The trials of 
her auxiliary engines and a seven hours’ trial of her pro- 
pelling machinery, which took place at Keyham basin 
during the past week, proved satisfactory. 


Devonport.—The Admiral Superintendent at Devonport 
has been requested to furnish the Lords of the Admiralty 
with plans for a machine shop to be erected in the ship- 
building ground at Devonport Dockyard. The shop will 
cost 12,500/., and it is to be completed by March, 1897. 
The machinery will be that used in the existing shop, 
together with 30007. worth of new plant. The Lords of 
the Admiralty have also approved the purchase of 8170/. 
worth of shipbuilding machinery, to be distributed over 
the dockyard, Keyham factory being allotted 3000/. worth 
of this new plant. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was exceedingly 
flat last Thursday forenoon, and so also were the prices. 
About 10,000 tons of iron were dealt in. Scotch and 
Cleveland declined 2d. and hematite iron 34d. per ton. 
In the afternoon the market was very firm, iron being 
rather bid for, and the forenoon losses were recovered. 
The sales again amounted to about 10,000 tons, At the 
close of the market the settlement prices were—Scotch 
iron, 46s. 6d. ‘_ ton; Cleveland, 38s.; Cumberland and 
Middlesbrough hematite iron respectively, 48s, and 
45s. 3d. per ton. A very small amount of business was 
done on Friday forenoon, when prices were somewhat 
easier. Hematite iron was rather pressed for sale, and the 
cash quotations gave way 34d. per ton. Scotch iron lost 14d. 
and Cleveland 2d. per ton. Thesales did not exceed 8000 
tons. In the afternoon more business was doing, fully 
18,000 tonschanging hands, Prices continued easy, those for 
settlement being 463. 44d., 37¢. 9d., 47s. 74d., and 45s, 14d. 
per ton respectively. As Monday was Bank Holiday, no 
meeting of the “iron ring” was held on that day. On 
Tuesday forenoon the market was very quiet, and only 
some 5900 or 6000 tons changed hands. Prices were some- 
what stiff, but the rise did not in any case exceed 1d. per 
ton, | There was more doing at the afternoon meeting of 
the ring, $ Lak roots | 15 000 tons all over, but prices were 
practically unaltered. The settlement prices were respec- 
Nively 468, 44d.,, 378, 9d., 478, 74d., and 45s, 14d. per ton. 








A large amount of business was done this forenoon, fully 
30,000 tons of iron changing hands, but the tone was very 
flat. Prices fell 34d. to 4d. per ton ; but in the afternoon 
the market was a shade better, the sales amounting 
to over 20,000 tons. The settlement prices were 46s., 
37s. 6d., 47s. 44d., and 44s. 104d. per ton respectively. 
The following are the current quotations for several No. 1 
special brands of makers’ iron: Clyde, 50s. per ton; 

artsherrie, Summerlee, and Calder, 503. 6d. ; Coltness, 
533.—the foregoing all shipped at Glasgow; Glengar- 
nock (shipped at Ardrossan), 503.; Shotts (ship) at 
Leith), 52s. per ton. There are still 81 blast-furnaces in 
actual operation in Scotland, as compared with 75 in the 
corresponding week of last year. Three (all at Glengar- 
nock) are making basic iron, 36 are working on hematite 
ironstone, and 42 are making ordinary iron. Last week’s 
shipments of pig iron from all Scotch ports amounted 
to 4871 tons, against 8897 tons in the corresponding 
week of 1895. They included 373 tons for India, 125 
tons for Australia, 470 tons for Italy, 357 tons for 
Germany, 255 tons for Russia, 790 tons for Holland, 150 
tons for China and Japan, smaller quantities for other 


countries, and 2101 tons coastwise. The stock of pig iron | V' 


in Messrs. Connal and Co.’s public warrant stores stood 
at 356,095 tons yesterday afternoon, as compared with 
356,120 tons yesterday week, thus showing for the past 
week a decrease amounting to 25 tons. 


Finished Iron and Steel Trades.—Finished iron con- 
tinues to be in large demand by merchants and con- 
sumers at former prices, in which, however, there is an 
upward tendency. The steel works of Lanarkshire and 
Ayrshire are still fully employed, and while there are nob 
so many fresh orders being. placed for shipbuilding 
material, big lines for steel for bridge-building purposes 
are bsing given out, but prices show very little or no 
improvement, at which makers are much dissatisfied. 
Within the past few weeks large quantities of manu- 
factured iron and steel have been shipped to foreign 
porte. 


Glasgow Copper Market.—Business in copper, to the 
extent of 50 tons, was reported last Thursday forenoon. 
Quotations went down 5s. per ton. In the afternoon 
they rallied 2s. 6d. per ton, but no business took place. 
No more than one lot of 25 tons changed hands on Fri- 
day, and the prices remained unchanged both forenoon 
and afternoon. There were no dealings yesterday fore- 
noon, but the price advanced 3s. 94. per ton, and in the 
afternoon business was again idle, and the quotations 
were 1s. 3d. per ton easier. At to-day’s forenoon 
market, which was steady, 125 tons changed hands at 
451. 63. 3d. cash, and 45/. 15s. three months. No busi- 
ness was done in the afternoon. 


Sulphate of Ammonia.—The demand for this commodity 
is certainly improving. In the middle of last week 
business was done at 8. 10s. per ton for June-July 
Celivery, marking a rise from bottom of practically 
17s. 6d. per ton. Since then the price has ranged round 
about 8/. 5s. per ton for early delivery. The latest report 
as to shipments for the year states that they show the 
substantial increase of 10,915 tons in comparison with the 
returns for the corresponding portion of last year, 
namely, 45,411 tons against 34,496 tons. 


Clude Shipbuilding Trade.—Messrs. Scott and Co., 
Greenock, have just contracted to build a first-class steel 
screw steamer, of about 2300 tons, for the Australian 
passenger service of the Adelaide Steamship Com- 
pany, Limited. She will measure 280 ft. by 
42 ft. 6 in. by 23 ft., and will be supplied by the 
builders with a set of triple-expansion engines to in- 
dicate 1500 horse-power. Her passenger accommodation 
will be of a very superior kind, and all the latest and 
most approved appliances for the effective working of 
the vessel will be introduced.—Messrs. Russell and Co., 
Port Glasgow, have contracted to build a 3000-ton steel 
screw steamer. but it has not been allowed to transpire to 
whose order the vessel is to be built. Theengines, which 
will be supplied by Messrs. Rankin and Blackmore, 
Greenock, are to be of the triple-expansion type, and to 
indicate 1600 horse-power. The seme builders have just 
sold a similar steamer which they were building on their 
pai om and which is still on the stocks, but nearly 

nished. 


Clyde Launches during April.—The shipbuilding trade 
of the Clyde continues to be exceedingly brisk, judging by 
the output last month. There were 19 vessels launched 
during the month, all steamers, and aggregating 40,348 tons. 
No April output equal to it has been recorded since that of 
1890, when it amounted to 43,500 tons. For the four 
months of the year, however, the output shows 74 vessels, 
of a total of 134,327 tone, as compared with 89 of a 
total of 124,711 tons in 1890, and 98 veseels aggregating 
131,777 tons in 1892. It is estimated that the new orders 
placed during the month were just about equal to the new 
shipping launched, in which there were included steamers 
of 8000 tons, 6000 tons, 5800 tons, 5200 tons, 3650 tons, 
3350 tons, 3343 tons, &c. 


Glasgow and West of Scotland Technical Collesze.—Two 
prizes, each consisting of a medal and books to the value 
of 2/. 10a., given by the West of Scotland Iron and Steel 
Institute to the students in the Technical College day and 
evening classes respectively, showing the best knowledge 
of the metallurgy of iron and steel, have been gained by 
Messrs. Stephen Hutchison (day classes) and Duncan 


Sinclair (evening classes). At the same college the Sir | 


John Pender gold medal, value five guineas, given to the 
best student in the electrical engineering department who 
takes the a diploma, has been gained by Mr. Alex- 
ander H. Weddell. Several students have gained the 
college diploma in mechanical engineering ; and in elec- 
trical engineering the diploma has been gained by, among 


others, two students from Old Aberdeen and one from 
London. 


Muirkirk, Mauchiine, and Dalmellington Railway.— 
The Bill for this important railway scheme in Ayrshire, 
which has been before a Committee of the House of 
Lords for most of the past fortnight, has been passed. 
It is proposed by the promoters of the scheme to develop 
the mineral and agricultural wealth of a large part of the 
county, and to afford another ready means of getting 
access to the port of Ayr. Mr. Forman, of Glasgow, is 
the engineer for the scheme. 


I of Engineers and Shipbuilders in Scotland : 
Graduates’ Section.—The following business was trans- 
acted at the annual meeting of the section, which was 
held last night. Mr. J. G. Reid, M.I.N.A., was unani- 
mously elected President, in succession to Mr. W. O. 
Borrowman, who retired. Mr. R. Watson was elected a 
vice-president in succession to Mr. Reid. Messrs, H. 
D. Jackson, W. Thomson, J. Richmond, and W. Shar 
were elected members of council, The adjourned dis- 
cussion on Mr, H. C. Sadler’s paper on ‘ Oil-Carrying 
s” was continued and terminated, and Mr. A. T. 
Macfarlane read a paper on “* A New Emergency Valve 
for Steam Pipes.” 


Tenretstests, 








Soutn Arrican Coat.—It is stated that a good seam of 
coal has been struck on the London and South African 
Company’s ground near Kimberley. 





SrgzaMERS FOR RvusstA.—Messrs. Forrestt and Sons, 
Limited, of Wivenhoe, have nearly completed two stern- 
wheel steamers ordered three months since by the ad- 
ministration of the Siberian Railway. The first of these 
steamers (the Selenga) made her official trial trip on 
Wednesday. The contract speed was 9 knots; and in 
spite of a strong wind a speed of 9? knots was attained 
without any difficulty. The length of the vessel is 
140 ft. by 28 ft. beam; and in her trial the Selenga 
drew only 16 iu. water with full equipment on board. 
After the trial of the sister vessel both the steamers 
will bo shipped to Vladivostock, from which place they 
will be removed in sections by railway up country; 
and after having been connected again they will be 
launched on the Amoor. The vessels are constructed 
in 17 sections (disconnection being easy while the hull is 
afloat) for the purpose of transport. It may be mentioned 
that these are two of the largest sternwheel steamers ever 
built in England. 





THe INSTITUTION OF JUNIOR ENGINEERS.—Abt a meet- 
ing of this Institution held at the Westminster Palace 
Hotel on April 17, a paper on ‘‘ Dredgers” was read by 
Mr. W. J. Hunter, member. The chair was occupied b: 
Mr. H. B. Vorley, vice-chairman. In dealing first with 
the question of design, the author gave as the principal 
affecting considerations: (a) whether the dredger was re- 
— to work in smooth water or in a seaway ; (b) the 

raught of water available to commence operations ; (c) 
the depth of water to which the dredger was to work ; 
(a) mode of delivery of spoil, whether by ordinary shoots 
into barges alongside, by a travelling belt, by means of 

ipes, or over the stern by a travelling belt or long shoot. 

he cost of dredging was shown to vary with conditions 
of working, instances being given of a light-draught 
dredger in Spain, 1.8d. per cubic yard ; on Lake Copias, 
Greece, with coal at 45s. per ton, 1.3d. per cubic yard ; on 
the River Trent, 0.34d. per ton, the price in each case not 
including first cost of dredger and depreciation, A dis- 
cussion followed the reading of the paper. 





Roya. InstiTuTION.—The annual meeting of the mem- 
bers of the Royal Institution of Great Britain was held 
on the afternoon of the Ist inst., Sir James Crichton- 
Browne presiding. The annual report of the Committee 
of Visitors for the year 1895, testifying to the continued 
prosperity and efficient management of the Institution, 
was read and adopted. The real and funded property 
now amounts to above 100,000/., entirely derived from the 
contributions and donations of the members and of others 
appreciating the value of the work of the Institution. 
Seventy-two new members were elected in 1895; 63 lec- 
tures and 19 evening discourses were delivered in 1895, 
The books and pamphlets presented in 1895 amounted to 
about 260 volumes, making, with 594 volumes (including 
periodicals bound) purchased by the managers, a total of 
854 volumes added to the library in the —_ Thanks 
were voted to the President, Treasurer, and the Honorary 
es to the Committees of oo and Visitors, 
and to the Professors, for their valuable services to the 
Institution during the past year. The following gentle- 
men were unanimously elected as officers for the ensuing 
year: President, the Duke of Northumberland, K.G. ; 
treasurer, Sir James Crichton-Browne, hp HokS. $ 
secretary, Sir Frederick Bramwell, Bart., D.C L., F.B.S. ; 
managers, Sir Frederick Abel, Bart., K.C.B., Sir Benjamin 
Baker, K.C.MG., Mr. John Wolfe Barry, C.B., the 
Right Hon. Lord Halsbury, Mr. Charles Hawksley, 
M. Inat. C.E., Mr. John Hopkinson, ¥F.R.S., Mr. Victor 
Horsley, F.R.S., Mr. William i F.R S., the Right 
Hon. Lord Kelvin, F.R S., Mr. Alfred B. Kempe, F.R 8., 
Mr. George Matthey. F.R.S., Mr. Ludwig Mond, F.RS., 
Sir Andrew Noble, K C.B., F.R S.. the Right Hon. Earl 
Percy, Mr. Basil Woodd Smith, F.R.A.S. Visitors, Mr. 
Gerrard Ansdell, F.C.S., Sir James Blyth, Bart., Mr. 
Arthur Carpmael, Sir William James Farrer, M A., 

‘S.A., Mr. Carl Haag, K W.S., Sir Francis Laking, 
M.D., Mr. Hugh Leonard, M. Inst. CE, Mr. James 
Mansergh, M. Inst. C.E., Mr. Lachlan Mackintosh Rate, 
M.A., Mr. Felix Simon, M.D., F.RC.P., Mr. Henry 
Virtue Tebbs, Mr. John Isaac Thornycroft, F.R.S, 
M. Inst. C E., Mr. Thomas Tyrer, F.C. F.1.C., Mr. 





John Westlake, Q.C, LL D., Mr, James Wimshurst. 








































































































608 ENGINEERING. [May 8, 1896. 











THAMES BRIDGES. 
(For Description, see Page 598.) 
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WAGON FOR SNOWDON MOUNTAIN RAILWAY. 


JCTED py THE LANCASTER RAILWAY CARRIAGE AND WAGON COMPANY, LIMITED, LANCASTER. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JouNsoN, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winky, 53, East 10th-street, New York, 
and Mr. H. V. Houmsgs, 44, Lakeside Building, Chicago. The 
prices of Subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 1. 16s. Od. ; for thick (ordinary) 

per edition, 2. Os. 6d., or if remitted to Agents, 9 dollars for 

in and 10 dollars for thick. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and gy one for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolutely regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 
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NOTICES OF MEETINGS. 


Tue InstiTuTION oF CiviL ENGINRERS. — Tuesday, May 12, at 
8p.m. Papers to be further discussed: 1. ‘‘ American and English 
Methods of Manufacturing Steel Plates,” by Mr. Jeremiah Head, 
M. Inst. C.E. 2. ‘* Four American Rolling Mills,” by Mr. Samuel 
T. Wellman. 

Tue Puysicat Society.—May 8. 1. ‘On Dielectrics,” by Mr. 
R. Appleyard. 2. ‘‘On the True Resistance of the Electric Arc,” 
by Messrs. Frith and Rodgers. 

Royat InstiTvTION oF GREAT Britain.—Friday, May 15, at 9 
o’clock, Mr. Alexander Siemens, M. Inst. C.E., M.R.1., ‘*On Cable 
Laying on the Amazon River” (with illustrations). Afternoon lec- 
tures next week at 3 o’clock. On Tuesday, May 12, Mr. C. Vernon 
Boys, F.R.S., A.R.S.M., M.R.I., on “Ripples in Air and on 
Water” (Lecture II.). On Thursday, May 14, Mr. W. Gowland, 
F.C.8., F.S.A., on “The Art of Working Metals in Japan” 
(Lecture II.). On Saturday, May 16, Mr. F. Corder (Curator, 
Royal Academy of Music), on ‘‘ Three Emotional Composers ” 
(Lecture II. ‘‘ Wagner”). 

THB INSTITUTION OF ELECTRICAL ENGINEBRS.—Thursday, May 14, 
at 8 p.m., at the Institution of Civil Engineers, 25,Great George- 
street, Westminster, S.W. ‘The Influence of the Shape of the 
Applied Potential Difference Wave on the Iron Losses in Trans- 
formers,’ by Mr. Stanley Beeton, Mr. C. Perry Taylor, Students, 
and Mr. I. M. Barr. 

Tue Surveyors’ InstiruT1Ion.—On Monday, May 11, when the 
adjourned discussion on the paper read by Mr. R. M. D. Sanders 
(Fellow) at the meeting of November 25, 1895, entitled ‘‘ Landlord 
and Tenant in Ireland,” will be resumed. The chair to be taken 
at 8 o’clock. 

Soomty or Arts.—Monday, May 11, at 8p.m. Cantor lectures. 
‘* Applied Electro-Chemistry,” by Mr. James Swinburne. Four 
lectures. Lecture III. Alumini Sodi Fused Electrolysis. 
—Tuesday, May 12,at8p.m. Applied Art Section. ‘‘Wood En- 
graving as Compared with other Reproductive Art, and ite 





be | Future as a Fine Art,” by Mr. W. Biscombe Gardner.—Wednes- 


Twenty-first ordinary meeting. ‘‘ Tun- 


day, May 13, at 8 p.m. 
i P Inst. C.E. 


nelling by Compressed Air,” by Mr. E. W. Moir, M. 
Mr. John Wolfe Barry, O.B., F.R.S., M. Inst. C.E., will pre- 
side. — Thursday, May 14, at 4.30 p.m. Indian Section. ‘Tea 
Planting in Darjeeling,” by Mr. G. W. Christison. The Right 
Hon. Sir Richard Temple, Bart., G.C.S.I., C.LE., will preside. 
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THE CONSOLIDATION OF THE 
LONDON TRAMWAYS. 

THE report of the Highway Committee of the 
London County Council on the proposals submitted 
by a syndicate for the consolidation of the London 
tramway system, displays a lack of understanding 
as to the details and the full significance of the 
scheme. Indeed, the inference is forced upon one 
that the members had a preconceived aversion to 
the idea involved, and have assumed that any 
reason is suflicient for the rejection of the pro- 
posals, Certainly the report does not bring forward 
one convincing objection. The sooner and the more 
decidedly the members are made to realise that the 
issue is of too great importance to the community 
to be thus lightly dismissed, the readier will come a 
tramway system worthy of the metropolis. That the 
existing arrangements are ridiculously inadequate 
is easily established when comparison is made with 
many other cities with less pretensions to efficient 
management than London, and in this respect it is 
not necessary to particularise. This inadequacy made 
imperative a careful consideration of any scheme 
for improvement, and that submitted by the County 
of London Tramways Syndicate, Limited, seems to 
If it errs, it is on the side of libe- 
rality to the corporate authority. We are told, for 
instance, that the Committee are in doubt how the 
company could pay a rent equal to the net earnings 
during the process of reconstruction. But it is 
scarcely the business of the lessor to inquire how 
the lessee is to earn his rent ; and business aptitude, 
if the members of the Committee have any, should 
have suggested that the syndicate will not recon- 
struct the whole 100 miles or so at one operation. 
It should have been enough for them that the 





7| syndicate were willing to pay in advance a rental 


which is to equal the total net profits of existing 


7} lines, or 200,000/. a year, or roughly, about 2000/. 


a mile. 

The Committee state as their first point that it is 
quite competent for the syndicate to acquire by 
purchase, under agreement with the owning com- 
panies, the various tramway undertakings in 
London, and that until this has been done 
the syndicate cannot be in a position to make 
avy definite proposals to the Council. But 
the syndicate approached the Council as _pos- 





sible tenants of the tramways already the property 
of the Council, as well as intermediaries to insure 
that the Council might become owner of the whole 
system now. The former proposal does not necessi- 
tate a reference to existing companies ; while as to 
the latter it is the duty of the Council to consider 
the matter as affecting the whole community, to 
promote the interests of which the Council is con- 
stituted. Under the 1870 Act the Council has 
power to purchase the tramways at a given period 
after construction, but it will be 1910 before the 
entire system in the metropolis comes under their 
ownership. The price to be paid is that of the value 
of metal, &c., known now as the Bramwell award. 
This is not at all satisfactory to the shareholders, 
who would prefer the market value. The syndi- 
cate, therefore, —— the County Council and 
say : e us the lines as and when they fall in ; 
this will mean ultimately a lease of all the lines, 
but in the interests of all parties we will negotiate 
for the purchase of all the companies now, paying 
market value ; we shall reconstruct the lines at our 
own expense, adapting them to the best possible con- 
duit system of electrical traction ; construct a line 
across Blackfriars Bridge and up Farringdon-street 
to connect the south and north London systems, 
and hand over the lines to you immediately on pay- 
ment by you of the Bramwell award price. We 
shall work the lines, paying to you a rental equal 
to the net earnings of the lines just now, or about 
200,000/., plus maintenance and depreciation. At 
the expiry of the 28 years the improved electric 
lines will, of course, be yours ; we shall agree by 
arbitration as to the money to be paid us for our 
power stations and rolling stock. 

The advantage of this arrangement to the public 
is that they will not need to pay for the reconstruc- 
tion of the lines, involving a million sterling, nor 
for the Blackfriars and Farringdon-street line, and 
in addition they will have 200,0001. a year, only 
half of which will be required to pay interest on the 
money borrowed by the Council, the other half 
being profit for the reduction of rates. As to the 
liberality of this rental, evidence is afforded by the 
Committee themselves, They seem willing to enter 
into an arrangement with the North Metropolitan 
and London Street lines, for these lines to be 
handed over to the Council now, on condition that 
the companies have a lease of them for 14 years, 
paying a rental. Now, had the syndicate bought 
these lines, in addition to immediate possession, the 
Council would have had them reconstructed at a cost 
of about 10,000/. per mile. Moreover, the rent to 
the London County Council, even on the showing of 
the chairmen of the two companies named, would 
have been 100,000/. for the part within the metro- 
polis, instead of 70,000). Again, there seems no 
specific arrangement with the existing companies to 
adopt mechanical traction, without which no scheme 
will be acceptable. 

This less advantageous scheme seems to have 
commended itself to the Committee because the 
duration of the lease is 14 years instead of 28 years, 
as in the case of the syndicate’s proposals. Only 
a lease of this latter duration, it is contended, could 
repay the syndicate for the very liberal terms indi- 
cated. They are satisfied themselves that improved 
facilities, alike in speed and service, will add 
materially to the traffic, and that mechanical trac- 
tion and consolidation, with its resultant decrease 
in management charges, will lessen the expenses, so 
that the gain will give a reasonable return on the 
capital of 34 to 4 millions involved. A period of 
28 years is short enough to provide this return, 
and at the same time create a sinking fund, for 
the money spent on reconstruction and purchase 
are irrecoverable. The syndicate, however, are 
now intimating to the Highway Committee in answer 
to their report that they are willing to shorten the 
period of the lease if some compensating allowance 
is made either in reduction in rent or in some 
equivalent way. But after all the County Council 
could not possibly have all the lines until 1910, it 
would take them several years to adapt them to 
electric traction, whereas, if they grant the lease 
to the syndicate, they will take over the lines in 
1924 equipped for electric traction, and the public 
will meanwhile have profited to the extent of 
several millions, apart from the indirect gain of im- 
proved tramway facilities. 

The Committee, indeed, admit that ‘‘the pro- 
posal as to the terms on which the various lines 
should be acquired appears at first sight favourable 
to the Council,” but ‘‘it is to be remembered 
it is a proposal only, in which the companies 





610 


ENGINEERING. 





[May 8, 1896. 








interested have not joined.”” Consequently the 
Committee decide that the companies shall 
have no opportunity of joining in this scheme 
‘* favourable to the Council.” This solicitation of 
the councillors for the companies is quite refreshing, 
but after all it seems more a directors’ question. The 
profit to the Council and the gain in improved 
facilities is in part consequent on the consolidation 
and on the reduction in the number of directors’ 
fees to be paid. With eight or ten companies 
converted into one this is considerable. But apart 
from this vested interest, how does the scheme 
affect the shareholder? In tsn years, perhaps 
earlier, his property will be bought as scrap iron ; 
his share is bound to depreciate. The syndicate 
propose to give him now, in preference shares in the 
Syndicate Company, 25 to 35 per cent. more than 
he will get then, or the market value now. Again, 
as each section falls in between now and 1910, the 
County Council have to be reckoned with as owners 
of a part, perhaps a best part, of the line, so that 
the conditions of working may be increasingly 
unsatisfactory. It can scarcely be definitely deter- 
mined how far the syndicate will prosper under 
the very onerous conditions they themselves impose 
—we say this without any intention of disparaging 
the scheme—but the shareholders of the companies 
ought to have an opportunity of considering the 
relative advantages of corporate annihilation shortly, 
or re-invigorated life under a new name. As the 
County Council have everything to gain, it is to 
their interest to encourage this reference to the 
shareholders rather than to veto it entirely. 

Again, the syndicate are willing to lease the lines 
as and when they fall into the hands of the County 
Council, in sections, the rent being the net earnings 
of such parts. Here, therefore, is a tangible pro- 
posal, and if this were accepted by the County 
Council there can be no question that so soon 
as the syndicate started on sections now in the 
hands of the Council, the companies owning con- 
tiguous lines would realise that their best policy 
was to join with the syndicate. What, therefore, 
the Council are formally asked to do, is to lease the 
expired gag of the undertakings, and to stand 
prepared to lease the unexpired portions as and 
when they fall in, at the rental offered. The 
Council are not asked to coerce the companies, and 
if the syndicate offer better terms than the existing 
companies for lines already the property of the 
Council, it is the duty of that corporate body to 
accept those more favourable conditions. 

The Committee, as a last resort, urge that it 
has not yet been demonstrated that electric trac- 
tion on the underground conduit system is capable 
of being worked successfully ; that the system 
proposed would involve the placing in the streets 
of rails with a slot varying from @ in. to { in. wide, 
which might cause accidents to the ordinary 
vehicles using the road. The experience with the 
Brixton cable slot makes it unnecessary to refer to 
this latter objection. Again, as to the want of 
success of the conduit system generally, the Com- 
mittee is surely misinformed. It is true it is 
not so largely adopted as overhead wires, but it 
is largely a question of first cost. It is com- 
mended in preference to overhead wires for 
sesthetic reasons, and on this consideration has 
been installed at Budapesth and Berlin, while 
at New York, Chicago, and Washington, tramways 
on the conduit system are in operation ; the re- 
ports we have are all satisfactory—they do not 
indicate inherent weakness. The less frequent 
use has no doubt retarded the progress towards per- 
fection, but there can be no doubt that improve- 
ments are being made, and it is very probable that 
the syndicate will be able to make a practical 
success. The practicability has certainly been de- 
monstrated, and the syndicate are willing to work 
for the approval of the Council. Moreover, they 
now propose to have an experimental installation 
on the Highgate line if the Council will lease it for 
the time being. We hope that this will be done. 
Electricity for a general installation is preferable 
to most systems, especially as it can be adapted 
easily for branch lines ; it is in this respect more 
fluid than the cable system. Again, in view of 
the crowded state of the thoroughfares, the fact 
that one car accommodating 80 passengers would 
only take up the room of three omnibuses and 
their horses is a consideration. 

Another objection made is that no stipulation 
has been made as to minimum wage and hour 
clauses. The British working man is old enough 


te have learnt the power of co-operation, and 





in no instance in recent years has he needed 
the protection of local authorities: London ’bus- 
men and carmen have the strongest of weapons. 
But, apart from this, the syndicate are willing to 
adopt all the conditions hitherto stipulated by the 
Council in its agreements with existing companies 
for the working of the County Council lines. If 
the members wish to play higher to the gallery for 
the Labour vote, they ought to pay for any further 
concessions in wages or hours of labour, in addition 
to those hitherto regarded as reasonable. In this 
connection the syndicate point out that the differ- 
ence between the rental accruing to the County 
Council, as compared with that accruing from the 
companies, will provide an ample margin with which 
to meet any expenditure in this regard. 

It is not a question of municipalisation, that 
principle is in growing favour ; and in Glasgow the 
experiment is being tried; but the second city 
is a town of one million inhabitants at most ; 
London is a province, and the difticulties are in- 
superably greater. Moreover, the County Council 
here have probably as much administrative work as 
they can reasonably undertake. But, as we have 
already pointed out, the Council will not have power 
to own all the lines until 1910, and meanwhile the 
syndicate arrangement makes possible immediate 
ownership, withallthe advantagesaccruing. Possibly 
also by the time of theexpiry of the 28 yeara’ lease, the 
system will be in perfect order, and may then be con- 
veniently operated by the Council. Their ambition, 
however, is unfortunately to do ¢1l and be all at once. 
They ought to lay to heart that splendid advice 
given by a vigorous Scotch philosopher, ‘‘ Know 
your own worth and know not less your neigh- 
bour’s weight and worthiness ; and where he works 
well, let him do the work that might be spoiled by 
you.” 





THE ROYAL SOCIETY SOIREE. 


THE annual soirée of the Royal Society took place 
last Wednesday evening at Burlington House. As 
our readers know, the first of these gatherings is 
confined to the male sex, and it is only at the 
second evening meeting, held a few weeks later, 
that ladies are admitted. There is a tradition that 
the experiments shown at the first soirée of the 
season make greater demands on the intellect for 
their comprehension than those on the second 
occasion. This tradition, however, has very little 
basis in truth, for the exhibits do not greatly vary 
in character. Possibly the refreshments are of a 
less ardent character on the ladies’ night. 

Of course the Roentgen rays were very much in 
evidence, there being three exhibits connected 
with them. Naturally Mr. A. A. C. Swinton had 
the post of honour assigned to him, as the earliest 
and one of the most successful workers in this 
subject in this country. The officers’ room was 
devoted entirely to his display, and was crowded 
allthe evening. Here he took shadow pictures of 
the hands of many distinguished and undistinguished 
people, and, after development, exposed them in 
an illuminated frame. He had also a large number 
of lantern slides, showing the results of accidents, 
and injuries by disease, to the bones of men and 
animals. His demonstrations were conducted by 
the aid of Jackson tubes, and he had also a German 
tube in use, in which the degree of exhaustion 
could be varied to show what was the best vacuum 
for the purpose. 

Mr. Sydney Rowland had on view a large number 
of skiagrams which had been made as aids to 
medical and surgical diagnosis. Most people are 
conversant with the examples dealing with foreign 
bodies, such as bullets and needles, but here were 
examples of tuberculous joints, dislocations, coins 
in the intestines, and other less known difficulties. 
A diagram of a child showed the position of some 
of the chief of the abdominal viscera very clearly, 
and leads to the hope that similar results may soon 
be obtained with adults. The new photography pro- 
mises to be an immense aid in tracing the develop- 
ment of the bones. In children and young animals 
generally, as one of Mr. Swinton’s slides demon- 
strated, the bones appear, in some parts, like dots 
widely separated, while in later years they are almost 
in apposition. The use of phosphorescent materials 
in rendering X rays visible was the subject of Mr. 
Herbert Jackson’s display in the Council-room. 
He used a tube in which the cathode rays are 
brought to a focus at the centre of curvature of a 
concave cathode, whence they proceed in nearly a 
straight line to a platinum plate, from the surface 





of which they are apparently scattered in all direc- 


tions. Screens were shown covered with different 
phosphorescent substances, which could thus be 
compared side by side. 

Usually the alcoves round the principal library are 
largely occupied by electrical apparatus, but this year 
the rule did not hold ; indeed, it can scarcely be 
said that any science occupied a predominant posi- 
tion, unless it was optics. Captain Abney showed 
an apparatus for obtaining images in monochro- 
matic light. It happens in examining certain 
markings and facule on the sun’s surface that 
they may be distinguished most plainly by examin- 
ing their images as formed by the light proceeding 
from a certain portion of the solar spectrum 
which relates to a material which is present in 
the spectrum of the object examined, but 
which is not present in the spectrum of the 
light emitted from the adjacent solar surface. 
Hence it is of great advantage to be able to examine 
the image of such an object as formed by mono- 
chromatic light derived from different parts of the 
spectrum. To obtain this result Captain Abney uses 
an ordinary spectroscope, with the addition, in the 
first place, of a lens, placed close to the slit, by 
which an image of the sun or other object to be 
examined is formed on the face of the first prism, 
or on the grating, if a grating spectroscope be used. 
The spectrum is formed in the usual way, and if a 
suitable lens be placed at the rear end of the spectro- 
scope the rays of the spectrum are collected and an 
image of the object examined formed in white light 
can be thrown upon a screen or photographic plate. 
If now a plate furnished with a slit be interposed 
between the last-named lens and the spectroscope, 
itis evident that it will cut off from the lens all 
light excepting that proceeding from the part of 
the spectrum in which the slit happens to be 
situated, and thus the lens instead of forming a 
white light image will form a monochromatic image 
of the object under examination. By sliding the 
slit along the spectrum the image passes through 
the various colours—orange, yellow, green, blue, 
violet. By two slits and two lenses twin images 
in different colours can be obtained side by side. 
In this way any portion of the spectrum may be 
utilised for the purposes of the investigation. 
On Wednesday evening the object used by Cap- 
tain Abney for examination was an image of the 
carbon poles of the electric arc, and the results 
illustrated in a very interesting way the different 
character of the light which was being emitted by 
different portions of the poles, only a very small 
portion of the latter being visible in the image 
formed by the rays corresponding to the violet end 
of the spectrum. 

The stereoscopic photo-chromoscope shown by 
Mr. F. E. Ives brings us as near to colour photo- 
graphy as we seem likely to get during this 
century. On looking through it one sees objects 
in their natural colours, and with all the fulness 
and solidity that pertains to a stereoscopic picture. 
The manner in which these photographs are pro- 
duced is simple in principle, but it has needed an 
immense amount of labour to bring the process to 
a practical success. Six photographic transparencies 
are provided, of course, three for each eye. These 
transparencies are hung vertically in two rows, and 
illuminated by a lamp. The light of the lamp 
passes through a red screen to the upper pair, 
through a blue screen to the middle pair, and 
through a green screen to the bottom pair. The 
eyes of the observer are directed downwards through 
the lenses of the stereoscope, in a plane parallel to 
the photographs, which are consequently out of 
sight. Below the lenses are three mirrors, one 
over the other, at heights corresponding to the 
three sets of photographs. These mirrors are 
set at an angle of 45 deg. with the line of sight, and 
each of these reflects one set of photographs, a red 
picture being on the upper one, a blue picture on 
the middle one, and a green pictureon the lower one. 
If these mirrors were of ordinary silvered glass, it is 
quite evident that the first would mask the other 
two, as far as the observer was concerned, and he 
would see nothing but a red image. But they are 
not silvered. The upper reflector is of cyan-blue 
coloured glass, and from this the red image is re- 
flected. The observer not only sees this image, 
but he also looks through the glass, and below it 
he sees the blue-violet image on a transparent mirror 
of green glass. Further, he also looks through 
the second reflector, and sees the green image 
on the bottom silvered reflector. The three images 
appear to he all on the lower reflector, and as they 
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are in exact register, the three colour sensations 
blend in the eye, and produce the tones of the 
original object. The use of coloured reflectors 
avoids double reflections, and consequent doub- 
ling of outlines, it being only necessary to use 
glasses the substance of which absorb light of the 
colour which they are intended to reflect from the 
upper surface. The original negatives are taken 
simultaneously in a cimera which is constructed on 
the same principle as the stereoscope, and, of 
course, through colour screens, each of which 
blocks all the rays passed by the other two. Mr. 
Ives’ apparatus and process appear to have entered 
on a commercial stage, and will be of great advan- 
tage as an aid to photography. 

During the evening an interesting lecture describ- 
ing the rise and progress of Professor Lippmann’s 
process of obtaining photographs in colour was de- 
livered by Professor Meldola, and some admirable 
examples of Professor Lippmann’s work were pro- 
jected onascreen. In these photographs the colour 
effects are, as is well known, produced by inter- 
ference phenomena, and the pictures must be 
examined by reflected light. 

Great interest was manifested in the field-glasses 
and stereo-telescopes from the Carl Zeiss Optical 
Works at Jena. These are entirely different from 
anything in the market, and have some remarkable 
features. The objects sought in their design are 
(1) to obtain a considerably larger field than that 
possessed by a Galilean telescope (opera glas3) of 
similar magnifying power, without the use of 
terrestrial (or ordinary telescopic) eyepieces, and 
(2) to enhance the stereoscopic effect of the 
imag2s seen through the telescopes by placing 
the object-glasses of the binocular farther apart 
than the inter-ocular distanca of the eyes, or 
that of the eyepieces. Two types of glasses are 
mide—field-glasses with magnifying powers from 
four to eight diameters, and stereo-binocular tele- 
scope3 with powers of eight to ten diameters. In 
the latter the object-glasses can be moved through 
a wide range. They can be put so far apart side- 
ways that it is possible to stand behind a good- 
sized tree, with a glass at each side of it, the 
observer being thus hidden while he clearly sees all 
before him. Also it is possible to put the two 
object-glasses close together, and look over a wall 
which is higher than the observer himself. The 
value of this arrangement in military matters is too 
obvious to need mention. It is the realisation of 
the Irishman’s ideal of seeing round the corner. A 
theatre glass made on this principle would be much 
appreciated when large hats are in fashion with 
ladies. 

These instruments are so different from the 
usual kind of telescope that it is difficult to make 
their construction clear without diagrams, but we 
will try. As is well known, the simplest and most 
efficient type of telescope is the astronomical, which 
has an achromatic object glass at one end to bring 
the rays to focus, and an eye lens at the other end 
through which to view the aerial image thus formed. 
It has, however, the disadvantage of showing objects 
inverted, which does not matter for stars. Now 
let us suppose such a telescope tube bent twice at 
right angles sy, thus. Eviiently it could not be 
seen through unless by the use of mirrors 
or prisms in the angles, but with their aid it 
would be possible to see over a wall or round 
a corner. With two such tubes, it would be 
possible to get a very pronounced stereoscopic 
efect This, in a very rough fashion, describes 
the Zeiss telescope. Immediately behind the 
object-glass, which is at the side—not the end—of 
the tube, is a right-angled prism, from the hypo- 
tenuse of which the rays are totally reflected 
down the tube. At the bottom of the tube is 
another prism, through the hypotenuse of which 
the rays pass to be twice totally reflected from its 
other two sides, and turned back parallel to them- 
selves. They are, however, immediately passed 
into a third prism, in which they are bent at right 
angles and delivered into the eye-tube. In the 
field-glass the arrangement is somewhat different. 
There are practically two tubes side by side, with 
the object-glass at the end of one, and the eye-glass 
at the end of the other. The rays go down the 


first tube, up thesecond, andagain down the second, 
and by this arrangement a fairly long telescope is 
compressed into the dimensions of a field-glass. 
Farther in the passage through the prisms the 
image is erected, and thus the usual erecting lenses 
in the eyepiece are not necessary. The rays undergo 
four successive reflections at the surfaces of the 


prisms, and emerge from the last prism with un- 
diminished intensity. Those who wish for fuller 
information about these glasses will find it in a 
paper by Dr. S. Ozapski, entitled ‘‘ Ueber neue 
Arten von Fernrohren fiir den Handgebrauch,” 
which can be obtained from the Zeiss works. It 
is scarcely necessary to add that the mechanical 
and optical details of the instruments are exceed- 
ingly well worked out. Each tube can be focussed 
separately, and such is the depth of focus that the 
adjustment does not need ever to be altered except 
for very near objects. The interocular distance is 
capable of adjustment, and the owner can mark the 
point that suits himself by a spring catch, which, 
however, does not prevent other persons setting 
the tube to suit themselves. The tubes can always 
be returned to the old position without looking 
through them. These glasses are not intended for 
use at the theatre. 

A very rapid photographic printing apparatus 
was shown by Mr. W. Friese Greene. This is in- 
tended to produce bromide prints on both sides of 
the paper for book illustration. A roll of doubly- 
coated paper is led over one negative and under 
another intermittently. When at rest, the light 
from an electric lamp is allowed to play on each 
negative for about a second, and then the paper 
is moved forward another stage, passing in 
succession through baths of developer, clearer, 
and fixer. Finally the prints are washed and 
dried. It is stated that the process can be con- 
ducted at the rate of 1000 prints an hour, and this 
enormous speed in developing and washing is ex- 
plained on the hypothesis that the images are 
entirely on the surface. It is certainly contrary to 
general experience that prints can be fixed in a 
fraction of a minute, but some very fair samples 
were exhibited that were said to have been printed 
in the machine shown. Evidently it would be easy 
to use longer baths, and so increase the period 
of immersion. At the same stand was a photo- 
graphic type-setting machine. A series of long 
rods stand vertically side by side in a frame, and on 
each are painted all the characters employed. 
By means of keys any character on a rod can be 
brought opposite a slot before the operator. A 
line of print is thus set up, and is then photo- 
graphed on a sensitive plate. Another line is then 
set up, the plate is moved up the width of a line, 
and another photograph is taken, andsoon. In 
time the photographic plate has been exposed from 
top to bottom. It is developed, and then can be 
used to produce bromide prints by the process 
above described, or a zinc block can be prepared 
from it and used in an ordinary printing machine. 
Of course no corrections are possible. 

Professor Worthington and Mr. R. 8. Cole 
showed a series of photographs of splashes. Such 
pictures are not new, but the method of preparing 
them is interesting. An electro-magnetic apparatus 
releases the drop simultaneously with a metal ball 
which falls between two terminals, and this connects 
the interior coatings of a Leyden jar. The exterior 
coatings then spark across a gap and illuminate the 
falling drop for three-millionths of a second, during 
which time a photograph is taken. The length of 
fall of the ball is then increased, and another drop 
is photographed, and so on, the effect being the 
same as if the same drop were photographed at 
minute intervals of time. 

Mr. F. McClean showed a series of beautiful 
photographs of the spectra of 23 characteristic 
helium stars, including f, y, ¢, ¢ +, and « Orionis. 
The exhibit also included interesting photographs 
of the spectra of six stars of the third magnitude 
showing the transitions from type to type. Pro- 
fessor Hartley exhibited a series of photographed 
spectra, illustrating an investigation of the Bessemer 
flame, as seen at the North-Eastern Steel Company’s 
Works at Middlesbrough. The presence of the rare 
metal gallium was shown by a single line in its 
spectrum, and separated from both the metal and 
the ore of the district. Professor Norman Lockyer 
exhibited a photograph showing the coronal 
spectrum rings in the total eclipse of the sun on 
April 16, 1893; also photographs showing the 
spectra of helium and Gas X in relation to the 
spectra of Orion stars. He also showed a fine ob- 
jective flint prism of 9 in. aperture and 45 deg. 
refracting angle, which has been made by the 
Brothers Henry for use in photographing stellar 
spectra. 

Two electric exhibits were found in the “‘ office.” 
Mr. F. W. Burstall showed bare wire resistance 





thermometers for use in vessels under high pressure, 





The measuring wire is wound on mica plates carried 
by slender columns from a metallic plug which is 
screwed into the vessel. The change of resistance 
is measured by comparing the drop of electromo- 
tive force over the measuring wire, with the drop 
over a standard coil put in series with it and a 
battery. A thermometer was exhibited which had 
been in a steam superheater for more than a week 
continuously, at a pressure of 160 lb. per square 
inch. This is the thermometer referred to in the 
late discussion before the Institution of Mechanical 
Engineers, and it is one which promises to be of 
great practical value. Mr. Burstall also showed 
standard resistance coils of bare wire immersed in 
mineral oil, and Mr. E. H. Griffiths showed a 
self-testing resistance box and bridge. 

Professor Ewing has devoted much time to pro- 
duction of workshop instruments for testing the 
magnetic qualities of iron, He has just perfected 
a new apparatus for measuring magnetic permea- 
bility. He uses a standard rod of iron, which has 
already had its qualities determined and plotted by 
ballistic methods. The metal to be tested is turned 
to the same size and shape, and the two bars are 
placed side by side in two coils, their ends being 
connected by yokes. There is thus a complete mag- 
netic circuit through the rods and the yokes, and when 
the magnetic induction is the same in each there 
are no stray lines of force. To determine if this 
be so, a second magnetic circuit is made between 
the yokes, but with a gap in it, and in the gap 
there is placed a magnetic needle. The same 
current is sent through the two coils in series, and 
the number of convolutions is adjusted in one until 
the induction is the same in both samples. Thus a 
comparison can be made between the magnetising 
forces H, and H, required to produce the same 
induction B in both rods. When the induction is 
equal, the magnetic needle is not deflected to either 
side. 

A very curious phenomenon, first discovered by 
M. Charles Margot, was shown in a modified form 
by Professor Roberts-Austen. An electric current 
was sent through an aluminium wire, raising it to a 
temperature of 400 deg. above its melting point. 
Strange to say, it did not fall, the film of oxide on 
its surface holding it intact. In this condition it 
was attracted, owing to the current within it, by a 
magnet, and by careful manipulation could be made 
to tie itself into a knot. 

The hydrogen flame used by Professor Clowes 
for detecting firedamp in mines has been adapted 
by him for demonstrating the presence of illumi- 
nating gas in electric culverts. The whole appa- 
ratus is very portable, only weighing 111b. The 
flame is fed from a bag of hydrogen, and air is 
drawn through a flexible tube from the subway by 
a rubber ball of the enematype. By watching the 
flame the proportion of gas can be read to 0.2 of 1 
per cent. 

A very curious apparatus for making soda-water 
at home was shown by Messrs. Read, Campbell, and 
Co., Limited, of Broad-street-avenue, E.C. They 
compress liquid carbonic acid at 60 atmospheres 
into small steel pear-shaped cartridges about $ in. 
in diameter at the largest part, Such a cartridge is 
— in a mouthpiece attached to a soda-water 

ottle, and a cap is closed over it. In completing 
the closure a tiny ebonite plug in one end of the 
cartridge, or ‘‘gas drop,” is punctured, and the 

as escapes into the bottle, dissolving in the water. 
Twelve of these drops weigh 3 oz., and 5000 of 
them can be packed in a cubic foot. Evidently a 
traveller in the centre of Africa could supply himself 
with aérated water without adding greatly to his 
baggage. The drops have been tested to 900 atmo- 
spheres without giving way, and if highly heated 
the only effect is said to a the softening of the 
stopper and the blowing out of the gas. They are 
certainly marvellous examples of stamping. 

It is to be hoped that all the visitors who went to 
see the specimens shown by the Gas Cylinder Com- 
mittee stayed to listen to the explanation, else 
they might carry away very wrong impressions. 
The fragments of burst cylinders looked very dan- 
gerous until it was explained that they resulted 
from exploding mixed oxygen and hydrogen at a 
pressure of 100 atmospheres in a bottle. When 
the pressure was 40 atmospheres a good bottle stood 
the shock, but no bottle of practicable thickness 
can bear the explosion when the initial pressure is 
100 atmospheres. Bottles were also shown that 
had been crushed flat in a press; the properly an- 
nealed ones had not cracked, but the unannealed 





samples had. Jt is evident that there need be no 
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danger as long as there is only one gas in a bottle, 
and as long as the bottles are of the quantity now 
required by the tests of the leading firms of gas 
compressors. 

An instrument of exceeding delicacy, designed 
by Mr. Horace Darwin, was shown by the Cam- 
bridge Scientific Instrument Company. It will 
observe slow tilts and pulsations in the earth’s 
crust of less than 34,5 second, that is an angle 
less than that subtended by a line an inch long 
placed at a distance of 1000 miles. A cir- 
cular mirror is suspended by two wires. These 
wires are connected respectively to the two 
ends of a pin passing through the mirror near 
its periphery and projecting at each side. One 
wire is several times as long as the other, and 
each is secured at its upper end to a bracket pro- 
jecting from an upright, the upper point of 
suspension being almost over the lower. The whole 
forms a bifilar suspension from two points by wires 
of unequal lengths. Now if the upright be tilted 
very slightly the mirror falls away to one side 
through a comparatively large angle, and the beam 
of light it reflects moves over a scale. At Burling- 





ton House the apparatus was mounted on a marble 
slab in a window-seat, and if asingle finger were laid 
lightly on the marble the spot of light moved $ in. | 

A prominent feature in the evening’s arrange- 
ments was a lecture by Professor Dewar on liquid 
air, this lecture being illustrated by most interest- 
ing experiments. It would, however, be impossible 
to summarise the lecture here. 

Very curious and suggestive experiments were 
shown by Mr. Joseph Goold, of Nottingham, by 
aid of steel bars supported in a horizontal position 
at their nodal points. Such a bar is called a 
‘* vibrating rubber.” If such a bar be rubbed on its 





edge in the direction of its length by a ‘generator ” 
(which is a tiny cushion at the end of a handle, some- 
thing like a diminutive mahlstick), the energy thus 
imparted is at once transformed into pure andj 
powerful tone. By the use of suitable generators, 
it is possible to evoke the successive partial 
tones of a long bar. It was not so much the 
tone of the bars as the vibrations of the surface, 
that interested the audience on Wednesday. A 
steel watch-chain laid on a bar crept along the 
surface in a sinuous line until the end reached 
the nodal point, when the chain wound itself in a 
spiral, and continued to revolve as long as the 
rubbing was maintained. Grains of sand ranged 
themselves along a line of quiescence, but those at 
the nodes circulated roundand roundthem. Evena 
vertical cylindrical weight placed on the node was put 
into active rotation. There was something quite 
uneanny about the experiments, the connection 
between the cause and the effect being so difficult 
to follow. The subject appears to be capable of 
extension, and to promise considerable light on the 
motion of vibrating bodies. 

Mr. C. Carus- Wilson is attempting to discredit the 





prehistoric man. On the sedimentary rocks linear 
and annular ridges are sometimes found which 
are ascribed to the artistic attempts of our early 
ancestors. Mr. Wilson, however, has discovered 
identical markings in the stucco of a house, due, he 
believes to alternations of temperature to which the 
wall has been subjected. He, therefore, suggests 
that the record of the rocks has been wrongly read. 
Near to his stand there was a beautiful collection 
of ancient astrolabes by Mr. Lewis Evans, many of 
them displaying the artistic skill that was lavished 
on such instruments two or three centuries ago, 
Teachers of science would be interested in the 
wall brackets of the Rev. F. J. Smith, and the 
steady blocks of Professor C. V. Boys. For the 
former three small projections are placed in the 
wall, and on these a bracket can be placed when 
required, with the certainty that it will always hang 
exactly in the same position. The blocks are single 
rough castings, but they can be built up, one on 
the top of another, to a considerable height, and 
yet form a perfectly solid and stable structure. 
Of course there were a good many exhibits that do 
not fall within the compass of our columns, such as 
remains of extinct animals, geological maps of 
British East Africa, meteorological charts, diagrams 
showing structure of archers’ bows, specimens of 
marine boring animals, models to show the nature 
of the repetition in space which characterises a 


homogeneous structure having cubic symmetry, the 
reconstruction of serial microscopic sections, and 





so on. These, however, we must pass unnoticed, as 
our report has already passed the bounds usually 


allotte 


to it, | 


THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 

On another page we publish a letter from Mr. 
John E. Fry, General Manager of the Cambria 
Steel Works, which definitely closes the very pain- 
ful controversy that has appeared in our columns 
during the last few weeks upon the true origin of 
the Bessemer process. The late President of the 
American Institute of Mining Engineers devoted his 
valedictory address to an effort to claim that great 
distinction for a countryman of his own, regardless 
of the established facts that it was due to Bessemer 
alone, and in no sense to the ironfounder Kelly, 
who never touched even the fringe of the subject, 
until Bessemer’s success was established, and the 
opportunity was afforded him of making claims 
undreamed of till then. We have no desire to cast 
any stigma on the entirely uninteresting memory 
of Mr. Kelly, nor to revive the not very clean 
story of the way in which he obtained an antedated 
patent. As Mr. Fry says, ‘‘it seems ghoulish 
work to resurrect it now, after its 40 years of sepul- 
ture, in any effort to advance undeserving interest.” 
It never occurred to us, before the receipt of Mr. 
Fry’s letter, to regard the President of the American 
Institute of Mining Engineers as a ghoul, but only 


}as very silly person, whose love of ‘‘ spread- 


eagleism’’ was stronger than his love of truth. 
And, indeed, in defending the rights of Sir 
Henry Bessemer against this person, we were 
at the disadvantage of labouring under a charge 
of prejudice in favour of a _ fellow-country- 
man. Fortunately that allegation can no longer 
be made, for Mr. Weeks is condemned by his own 
strongest witness—a man of probity and high dis- 
tinction, one of the leaders of the steel interests in 
the United States. And he is condemned in no 
uncertain voice either, for Mr. Fry accuses Mr. 
Weeks of suppressing his testimony ; he warned 
him of the absolute fallacy of his pretended claim 
for Kelly, speaking not from hearsay but of his 
own knowledge. He placed before Mr. Weeks 
undeniable printed evidence proving the trumpery 
character of Kelly’s pretensions, and he charges 
Mr. Weeks with having suppressed all trustworthy 
testimony. In a word, Mr. Fry’s letter brings some 
very unpleasant charges against the late President of 
one of the leading technical societies in the United 
States. We cannot pretend to regret that Mr. 
Weeks has been thus mercilessly driven from the 
only shelter afforded him—that of the extended 
wings of the spread eagle ; on the contrary, we are 
delighted that he should be placed in such a pillory 
as Mr. Fry has constructed for him. In this posi- 
tion we gladly leave him, our only feeling now being 
one of mild curiosity as to the course that will be 
taken by the Institute of Mining Engineers. We 
have no dovbt that they will do what is exactly 
correct ; the sense of honour and of right is as keen 
and true with American engineers as with English- 
men, and we are proud to realise how highly the 
name of Bessemer is respected on the other side 
of the Atlantic, and to know that his vindication 
has been the unasked-for work of an American 
engineer. 





RAILWAY TELEGRAPHY. 


Since the general adoption of the block system 
on our principal lines, railway telegraphy has made 
giant strides. Thus Mr. Langdon, in his interesting 
paper recently read before the Institution of Elec- 
trical Engineers, estimates that there were 27,204 
miles of wire employed for railway purposes in 
1869, which in 1894 had grown to upwards of 
99,000 miles. This rate of increase is still being 
maintained, mainly owing to the gradual adoption 
of electric interlocking, which is being introduced 
more or less rapidly on all the principal lines of the 
kingdom. This increase in the length of wire has 
been further emphasised by the needs of the Post 
Office, for whom the railways have now erected 
some 67,000 miles of wire. Under these conditions 
the carrying capacity of a single post has proved 
inadequate, and has been, where necessary, in- 
creased by adding a second line of poles alongside 
the first set, the two being roughly braced together 
to form a so-called -pole, the insulator arms 
extending across both posts. Wooden poles seem 
to be used practically exclusively on British lines, 
and when properly seasoned and creosoted there 
seems no limit to the life of them. Mr. Langdon 
states that it is a mistake to charge the wood com- 
pletely with creosote, an allowance of 8 lb. per 





cubic foot being ample. With this proportion the 


sapwood will be completely charged, whilst the 
heartwood will be practically unaffected. If the 
whole body of the post is filled with creosote, it 
becomes brittle. Several cases are on record in 
which creosoted posts have been found perfectly 
sound more than 30 years after erection. 

Though, as already stated, iron has not been 
much used for poles by the railway companies, 
this material is being introduced for the arms on 
the Midland Railway. These arms are 40 in. long, 
and consist of 1?-in. galvanised iron tubing } in. 
thick, strengthened in the middle by a sleeve 
of tubing 2 in. in diameter, also galvanised. The 
grooves cut in the poles for these arms are slotted 
out as for a rectangular arm, the bottom of the 
slot being fitted to the surface of the tube. 
Stranded wire is now universally used for stays, 
which are fitted not only so as to prevent the 
possibility of the poles falling sideways, but every 
tenth pole or so is also stayed in a longitudinal 
direction, forming an abutment pole. Before this 
precaution was adopted, instances had been known 
of 30 or 40 miles of line going down together. In 
this case the wires had broken in some intermediate 
span, the adjacent ones being then unsupported 
longitudinally also fell, the process being repeated 
in the next span, until the damage was arrested in 
each direction by some solid abutment. In erect- 
ing the wires, care has to be taken to vary the 
tension according to the temperature, as otherwise 
lines put up in hot weather would be liable to snap 
in cold. 

Copper wires seem gaining in favour, though the 
initial cost of equivalent wires is nearly double 
that of iron, a No. 12} copper wire costing 4.41. 
per mile, whilst a No. 8 galvanised iron wire 
costs only 21. 10s. The life of the latter in many 
districts is, however, very short, being estimated 
by Mr. Spagnoletti at but 3} years in certain dis- 
tricts in South Wales, and at four to five years in 
the Birmingham district. In open country, how- 
ever, it has been known to last more than 30 years. 
The iron wire is of much greater strength than the 
copper with which it is replaced, and does not accu- 
mulate a heavy load of snow, so that it might be 
expected to break less often than its more modern 
rival, but Mr. Langdon claims that the frequency 
of such accidents has not increased with the 
adoption of copper. A slight modification has re- 
cently been made in the joints for wires, the ‘‘tails” 
being no longer turned up, as it is considered 
better that the joint oul draw than form an 
intermittent fault. Leading-in wires are covered 
with gutta-percha. The single-needle instrument 
is still most generally used, though the sounder 
has been adopted on the Irish lines. As regards 
batteries, the Daniell cell has been superseded by 
the bichromate or Leclanché, the former being pre- 
ferred for hard and constant work. 





THE BRITISH IRON TRADE 
ASSOCIATION. 

On Wednesday last the annual meeting and con- 
ference of the British Iron Trade Association was 
held at the Westminster Palace Hotel. There 
were three papers down on the agenda, besides the 
Presidential address. The chief business of the 
meeting was, however, the discussion of the burn- 
ing subject of the hour in iron circles—foreign com- 
petition, more especially in regard to Germany and 
Belgium. As our readers are aware, a deputation 
from the iron and steel trades of England, repre- 
senting both masters and men, visited Belgium and 
Germany last year, with a view of ascertaining to 
what causes might be attributed the successful com- 
petition of those countries in the iron and steel 
trade, and the reason their manufacturers were 
underselling our own, not only in neutral markets, 
but were actually sending their products to this 
country. It might have been thought that a de- 
putation to a foreign country with such avowed 
objects would not he likely to meet with a very 
warm welcome, for English manufacturers were 
simply asking Germans and Belgians to assist in 
trade riv directed against them. 

The first business at the conference was the read- 
ing of an address by the President, Sir Alfred 
Hickman, M.P. It commenced by saying that 
the suggestion that the progress of a nation is 
measured by its imports is a heresy which does not 
require confuting, for it is certain that we can 
never become rich by what we buy unless we sell it 
again at a profit. Our exports per head of popula- 
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tion were, in 1890, 71. Os. 7d. ; in 1894, 51. 11s. 3d. 
This, Sir Alfred said, was a startling fact in itself, 
but it is still more startling if we compare our 
decline with the advance of our opponents. The 
nstance was taken of iron and steel. The imports 
into British India from the United Kingdom during 
the last 10 years have decreased no less than 34 
per cent., while the imports from Germany and 
Belgium in the same period have increased no less 
than 700 per cent. The address next referred to 
the deputation to the Continent of last year. The 
report which had been published the President 
described as perfectly impartial, but somewhat 
colourless. Nothing was entered into to which 
those representing either the masters or the men 
objected, but on that account the conclusions 
unanimously arrived at would carry greater weight. 
To summarise the report, the President found, as 
regards fuel, we are not in a much worse position 
than our Continental competitors. Nature has given 
us better coal, more accessible, and placed nearer to 
where it is required ; and though these advantages 
are morethan neutralised by higher wages andshorter 
hours of work, the difference is not overwhelming. 
As regards labour in ironmaking, the effective 
difference is not extravagant, unskilled labour is 
lower per hour and per day, but the President 
doubted whether the cost per ton is greatly or at 
allless. There is a notable difference, however, in 
such workers as mill rollers ; technical education 
which began sooner, has given a better supply of 
men of this class, and in this country suflicient 
account has not been taken of the improvements of 
modern machinery in facilitating greater output. 
and prices per ton fixed long ago have been main- 
tained at the same rate at double or treble the 
output. What then, the President asked, is the 
cause of our being left behind in the race? The 
delegation were absolutely unanimous in attributing 
the chief reason to the much lower cost of convey- 
ing the material for ironmaking to where it had to 
be used, and in conveying the finished products 
to market. Speaking on this subject, the address 
said, the truth is that the passenger traffic on our 
railways is fairly charged, and having regard to the 
speed and regularity of the service, will compare 
favourably with that of any other country. This 
is by no means the case with goods. Taking into 
account the weight of the vehicle, the first- 
class passenger in a luxurious sleeping car is 
carried at 50 miles an hour at far less per 
ton-mile than is charged for coals. The cost 
of a train is in direct proportion to the speed 
at which it travels, and yet the great companies 
charge the public for a passenger train 3s. 9d. 
per mile and for a goods train over 5s. per mile. 
Having regard to the cost, the proportion ought to 
be at least 100 per cent. more for the passenger 
than for the goods, instead of 25 per cent. less. The 
case of the mineral trade is much stronger. Taking 
one at 240 tons (in the United States they run 500 
tons) at 3d. (that is 10s. per mile) per ton-mile, 
or suppose the train has to return all the way empty, 
which is not often the case, the charge would be 5s. 
per mile. The mineral train does not cost one-fourth 
as much as the passenger train; the wagons are pro- 
vided by the trader, and all that is furnished by 
the company is the brake van and the engine, the 
total cost of which is about 8$d. per mile. A 
mineral engine running only 50 miles and back in 
a day will earn at $d. perton per mile 25/. per day. 
A half-penny per ton is, however, much below the 
average mineral rates, which in many cases are 
nearer 1d. The Presidentconcluded that with similar 
rates for conveyance English iron and steel manufac- 
turers could hold their own against Continental 
competition. A reduction of fd. per ton per mile 
on mineral traffic would reduce the cost of pig iron 
in the South Staffordshire districts about 7s. 6d. per 
ton ; such a reduction would lead to an increase of 
traffic which would more than recoup the railway 
companies. 

Although the railway companies handicap pro- 
ducers heavily, Sir Alfred stated that the shipping 
companies are by no means behind in this respect, 
and quoted figures referring to the trade of the 
Midlands, From these it appears that the charge 
for taking iron from Dusseldorf district to Delagoa 
Bay is 38s. 8d., whilst hardware costs 43s. 6d. 
From Berlin to Delagoa Bay the cost for iron is 
36s. 8d., and of hardware 41s. 7d. These charges 
may be compared with those for carrying similar 
goods from Wolverhampton to Delagoa Bay. Iron 
stands at 43s. 3d., and hardware at 63s. 1d. These 
German rates are according to the printed tariff, 


but it is stated that for special parcels considerably 
lower quotations can be obtained. Further instances 
were given. To German East Africa the rates from 
this country are prohibitive, and English goods are 
shipped vid Hamburg; but in all such cases the 
freight to Hamburg is additional. The Peninsula 
and Oriental Company carry iron from Antwerp to 
London, and thence to Bombay, at the same rate 
as from London direct. Hardware is carried from 
New York to South Africa by the same company 
as from English ports, at from 4s. to 10s. less 
money. The consequence of all this is, the address 
went on to say, that while our exports to the Cape 
and Natal have doubled in the last 10 years, those 
from the United States have increased six times, 
and from Germany 12 times. 

Statistics expressed in the latter manner may, of 
course, be misleading, for the trade done by the two 
foreign countries mentioned may have been so ex- 
tremely small 10 years ago that the bulk of it might 
still be unimportant. In the case of steamship 
freights, too, iron and steel makers, who are a large 
and wealthy body, even though they may be making 
small profits at the present time, might take the 
remedy into their own hands by a little energy 
and enterprise. If there is not sufficient competi- 
tion amongst shipowners, and they have formed 
such a close ring that manufacturers cannot get 
reasonable freights, surely the iron and steel 
makers might do a little shipowning on their own 
account, as, indeed, one well-known company has 
to a pretty considerable extent. With regard to 
railway rates, there is not, of course, the same 
opening, but in this case we have a certain amount 
of Government control. Sir Alfred Hickman had 
something also to say bearing on this question, 
and his remarks are well worthy of attention at 
the present time. It was, he states, anticipated that 
when the Light Railways Bill was passed we should 
have the remedy to some extent in our own hands, 
and should be able to construct cheap lines for our 
goods and mineral traffic, but the Bill as intro- 
duced by the present Government contains a clause 
which practically has the effect of a direction to 
the Board of Trade, when a proposed line is likely 
to affect any existing company, that they shall 
reject it. Inthe Grand Committee, of which Sir 
Alfred Hickman was a member, ‘he proposed to 
strike out these words, leaving the Board of Trade 
free to consider any proposal on its merits. In re- 
gard to this matter we would point out that the 
Light Railways Bill proposes to free the promoters 
of such undertakings from a large number of statu- 
tory obligations to which standard railways are 
subjected. If light railways were to be brought into 
competition with standard lines, the latter would 
have a right to demand that they also should be 
put on the same footing, and be freed from many 
of the restrictions to which they are now subjected. 
Probably the latter course would be to the advan- 
tage of the country at large, for Board of Trade 
control has done much to hamper the extension of 
trade in this country, and the return gained by it 
is often wholly disproportionate to the harm done. 
Under the existing state of things, however, which 
govern the construction and working of trunk 
lines—conditions which it is not proposed to alter— 
one can hardly wonder that Sir Alfred Hickman’s 
suggestion was thrown out, both the present and 
the late Government combining to oppose it. 

At the conclusion of the reading of the address, 
the President called for a discussion. Mr. J. F. 
Wilson, M.P., said that the only way open to them 
to proceed was to bring the matter before the 
railway companies, and to point out to them how 
much harm was being done and what a short- 
sighted policy it was to cripple home trade in the 
manner pointed out by the President in his ad- 
dres. It was to be hoped that by ‘‘ pegging away ” 
something might be done, and people would be 
made to see the common sense of the position. 
Commenting on these remarks, Mr. William Jacks, 
of Glasgow and Middlesbrough, the last President 
of the Association, pointed out that at a recent 
conference held at Glasgow all the facts stated by 
the President, and a good many more, were fully 
proved. He had taken care that the heads of all 
important railway companies should have copies 
of the report of that conference brought before 
them. The action had not produced any appreciable 
results, however, for the conditions referred to still 
existed. When the Railway Rates Bill came for- 
ward, Mr. Jacks, who was on the Committee which 
considered it, made « point of asking every rail- 





way representative who was brought before him 





whether he was aware of the state of matters in 
these respects, and what his opinion was. on the 
subject. The replies he received might be summed 
up in the statement that the railway authorities 
were perfectly well acquainted with the facts, but 
they looked upon it as their duty to give the public 
the best accommodation they could, and to charge 
as much as possible for conveyance. 

Another member advocated the policy of bring- 
ing all the pressure possible to bear on the railway 
companies, so as to bring them to reason. They 
should be encouraged to do this, as he knew that 
the conference referred to by Mr. Jacks had con- 
siderably influenced the shipping companies, so that 
there was improvement in sea transit. Mr. Monks, 
referring to the report of the deputation, said that 
it was to be regretted that it should be so colourless. 
When the Association had subscribed funds for the 
purpose of sending the deputation, they had hoped 
to get a valuable return ; there had, however, been 
much friction in preparing the report, as opposing 
interests had to be consulted, and the report had 
to be unanimous. Certain features were objected 
by the workmen’s representatives ; for instance, 
the great trouble to which English manufacturers 
were subjected in introducing improvements jin 
methods of manufacture which would affect the 
labour question, had to be left out on account of 
the opposition to them. English iron and steel 
makers did not object to high wages if they could 
pay them and meet competition. They would like 
working men everywhere to be well and liberally 
paid, but when they found Continental workmen 
receiving 45 to 50 per cent. less wages per ton of 
finished iron than was paid in this country, they did 
not see how they could go on. The difference 
meant 6s. to 7s. per ton on finished iron, taking 
into consideration the improved methods of work- 
ing adopted on the Continent. These matters 
should be put plainly before working men in this 
country. Not only was it German and Belgian 
competition had to be met, but at the present time 
pig iron was being imported into England from 
America. 

In moving a vote of thanks to the President for 
his address, the speaker pointed out that it was not 
only a question of the adoption of new machinery 
that led to successful competition by foreign coun- 
tries, but sufficient and intelligent attention was 
not given to the governing conditions of an 
industry. An instance of this might be stated. In 
the tinplate trade the wage list drawn up in 1874 
was still in operation ; since then American com- 
petition had become a very serious factor; at the 
time the list was drawn up, plates were 30s. a box, 
at the present time they were 10s. a box. In 
spite of this the men would not go back from the 
old list, and as a consequence the foreign trade 
was increasing enormously, whilst the English 
manufacture seemed as if it would become almost 
extinct. We shall continue our report of the 
further proceedings next week. 





THE WEATHER OF APRIL, 1896. 

APRIL, in some years, is a warm bright month ; in 
others it is wintry cold; and ordinarily it is a pleasant 
month. <A clear day is usually warmer than an over- 
cast day, though a serene sky is the exception, not 
the rule. The coldest wind is from N., the warmest 
from 8.S.W. The 8.E. wind gives the greatest 
daily range of temperature. Owing to the rapid 
progress of the sun in northern declination, solar 
radiation now becomes very effective through a clear 
atmosphere. Terrestrial radiation is of littleaccount, 
as the nights are shortening. The greatest range 
of radiant heat occurs with blue sky, the days 
being warmer and the nights cooler, especially 
with easterly winds, than with other conditions of 
weather. As regards shade temperature, the con- 
ditions necessary for a fine warm day are southerly 
wind and clear sky ; for a very cold night with hoar- 
frost in the early morning, northerly wind and 
clear sky. In the usual course of the weather, 
April is a drying month, for evaporation exceeds 
the rainfall. 

From the beginning of the year 1881, monthly 
summaries of the weather in the British Islands, 
drawn up on a uniform plan, have been published 
regularly in ENGINEERING. The aim has been to 
deal only with broad results and important facts, by 
a method of digesting the profuse information 
issued to the public in the daily and weekly weather 
reports by the Meteorological Office, such as would 
eventually enable comparison to be made of the 
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variableness of seasons, and keeping always in view 
the correlation of the phenomena. Acting on this 
principle, and estimating by data for 1881-95— 
15 years—it becomes evident that April was, for the 
British Islands generally, 

Mildest in 1893, with smallest rainfall, greatest 
atmospherical pressure, most sunshine, reevltant of 
the winds E.; also in 1894, with much rain, defi- 
cient sunshine, wind §.S.E. ; 

Coldest in 1885, wind S.E.; also in 1887 and 
1888, wind N.W.; 

Wettest in 1882, low pressure, wind 8.E. by S.; 

Driest in 1893, next driest 1892, with much sun- 
shine, great pressure, wind N.W.; 

Greatest Pressure in 1893, next greatest in 1887 
andin 1892, both with wind N.W., much sunshine 
little rainfall ; 

Least Pressure in 1889, with many rainy days, 
low temperature, least sunshine, wind S. W.; 

Most Sunshine in 1893, 54 per cent. ; 

Least Sunshine in 1889, 25 per cent. of possible 
duration. 

Although the mean temperature of April, 1896, 
was 2 deg. above the average, the weather was far 
from genial; the winds were too strong and too 
searching, with dry and dusty air. Only in the 
north of Scotland did the rainfall exceed the 
normal amount; in England and in Ireland it was 
very deficient. On and after Good Friday, the 
3rd, until the 9ch, the skies were sullen, there was 
very little sunshine, there was very little rain. 
During the week ending the 11th the kingdom had 
only 27 per cent. of sunshine, contrasting with 42 
per cent. for the week ending the 25th. The 13th 
was the coldest day, keen winds from N.W. pre- 
vailing about that date. The 27th was the warmest 
day, with fresh W.S.W. wind. The mean pressure 
and temperature of the atmosphere at extreme 
positions of the British Islands, to which the Isle of 
Man is central, were as follows : 





Mean . 
a | Mean D.fference D-ffererce 
Poei iomr. | pressure. | trom Normal. —- from Normal. 
in. in deg. | deg. 
North 29.89 above 0.05 46 above 3 
South 80.25 » «= 80 £0 nil 
West | 80.17 er 51 above 3 
E.st +-| 30.06 we ee 48 se 
Central -| 30,12 a | 49 | is 
| 





The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following re- 
sults : 





Places. | Rainy Days. Amount. Pengo. 
| ip. in. 
Sumburgh .. - 24 | 3.82 1.387 more 
Scilly .. es oe 9 | 0.46 | 1.71 less 
Valentia 22 | 1.49 2.18 4 
Ya'mcuth .. 15 | 1,29 0.34 ,, 


The daily general directions of the winds over 
these islands give a resultant from W. by N. ; that, 
indeed, was the prevalent direction of the winds, 
which were all from the westward. The normal 
resultant being from W.S.W., it is rather sur- 
prising that the temperature was so mild. The 
highest temperature—69 deg.—was reported at 
Ochtertyre on the 21st; the lowest—23 deg.—at 
Braemar on the Ist. The mean temperature at 
8 a.mM., Greenwich time, for the entire area of the 
British Islands, at sea level, was 44 deg. on the 
Ist ; rose to 50 deg. by the 8th, fell to 42 deg. by 
the 13th, rose again to 51 deg. by the 22nd, then 
fell to 49 deg. on the 24th, and attained 51.5 deg. 
on the 27th, sinking to 45.5 deg. on the 30th, so 
that the month ended only 1 deg. warmer than it 
commenced. No frost detrimental to vegetation 
occurred, and the evil influence of the usual 
easterly winds was absent. The greatest atmo- 
spherical pressure—30.5 in.—-occurred on the 19th; 
the least—29.3 in.—on the llth and 28th. At 
Greenwich the anemograph recorded on the 11th 
15 lb. on the square foot; 12th, 22.51b.; 15th, 
11.9 lb.; 16th, 9.6 lb., extraordinary pressures 
for a month which seemed little stormy. Aber- 
deen had 165 hours of sunshine, Parsonstown 
145 hours, London only 88 hours. The death rate 
in the metropolitan district was 19.2. The dura- 
tion of bright sunshine for the five weeks ending 
May 2, estimated in percentage of the possible 
amount, was for the United Kingdom 35, Channel 
Isles 47, south-west England 42, west Scotland, 
east and north-west England 37, east Scotland and 





north-east England 36, central England 35, south 
England and south Ireland 33, north Ireland 29, 
north Scotland 23. 





NOTES. 
THE CarRIAGE EXHIBITION AT THE 
CrysTaL PALace. 

PRessuRE On our espace prevents us from pub- 
lishing a preliminary article on the exhibition of 
horse and horseless carriages, opened to the public 
at the Crystal Palace on Saturday last. We must 
therefore limit ourselves for the moment to a pass- 
ing reference to the exhibition, and reserve a 
detailed notice for a later occasion. Nothing will 
be lost by this delay, for the Crystal Palace exhi- 
bition is not exempt from the general law, which 
decrees a state of incompleteness at the date 
of opening. The general collection is already good 
and full of interest, but it will be more interesting 
in a week or two. We regret to notice that the 
entries in the catalogue for road motors and cars 
are not so numerous or representative as could have 
been wished, although we may hope to see a number 
of interesting and distinctive types, both in the exhi- 
bition and in operation in the grounds. We take 
pleasure in congratulating Mr. A. J. R. Sennett, 
the honorary executive commissioner, on the 
manner in which he has organised the exhibition, 
which from many points of view, will form a great 
attraction to the public during the coming summer. 


TEXTILE PRINTING. 

A communication on a new method of preparing 
plates and rollers for textile priating, which Mr. A. 
Villain has brought before the Société d’Encourage- 
ment pour |’Industrie Nationale, concerns a matter 
of considerable importance. In so far as a sheet 
of paper is carbonised, the process may be styled 
a photographic carbon process ; the chief features 
are probably new. Mr. Villain starts with gelatine 
paper which he soaks in a solution of 3 grammes of 
bichromate of ammonia and 40 cubic centimetres of 
egg albumen in 60 cubic centimetres of distilled 
water. Thesolution can be rendered clear by the 
addition of a little ammonia ; air bubbles should be 
avoided. The exposure can take place behind a 
positive or a negative ; in the former case we after- 
wards have the pattern in intaglio, in the latter in 
relief. The paper is now washed, first in cold, 
then in warm water, and then applied, face down- 
wards, to the copper or zinc plate which has been 
prepared in the usual manner. Care should be 
taken that no air bubbles form between the paper 
and the plate. After drying comes the baking. 
For this purpose the plate is put on a block of cast 
iron }in. or lin. thick, a little larger than the 
plate. Thisiron is slowly heated up to 340 deg. 
Cent., 650 deg. Fahr., at which temperature the 
paper is generally destroyed ; a higher tempera- 
ture can be used if necessary. The gelatine 
adheres firmly to the plate and looks like an 
enamel, The charred paper is washed off under 
the tap, and the plate etched, in a bath of iron 
chloride solution of 45 deg. Beaumé at a little 
more than ordinary temperature, 68 deg. Fahr. 
This bath is suitable for copper plates; zinc re- 
quires a slightly different treatment. To impress 
the pattern on aroller, the same method is adopted ; 
the charring can be effected either over a row of gas 
jets, or better by placing the roller in a tube which 
is heated from outside. The gelatine paper may be 
replaced by albumenised or gum paper, also by 
paper coated with glue. The process is as yet in 
the experimental stage; Mr. Villain exhibited 
plates and rollers, but not specimens of printing. 


Fatt or a4 SusPENSION Brince in Britany. 

The plan of stiffening suspension bridge plat- 
forms by means of inverted cables underneath it 
is very frequently adopted for small footbridges, 
&c., and, where not too severely tested, seems to 
give fair satisfaction. The fall of a bridge of this 
character erected over the Riviére d’Etel, in Brit- 
tany, shows that the method must be applied with 
judgment, or a disaster may occur. The bridge in 
question was of 388 ft. span. It consisted of a 
platform supported by cross-beame, spaced at 
3 ft. 4 in. centres, and connected at their ends by 
means of suspension-rods to a pair of suspension 
cables on each side of the bridge. The dip was 
35.4 ft, and the cables and suspention-rods all lay 


in vertical planes. The roadway was bounded by iron | P’ 


parapets of no great stiffness, a couple of stay cables 
underneath the platform, one on each side of the 
bridge, being relied on to give the requisite rigidity. 





These cables were connected by tie-rods to each cross- 
beam, but with a view to increasing their stiffening 
effect, they were splayed, and lay in planes, inclined 
at an angle of about 69 deg. to the horizon. This 
feature seems to have been the direct cause of the 
destruction of the bridge, which was overthrown by 
a storm of wind striking it perpendicularly. An 
examination after the accident showed that though 
the suspension cables were slightly shifted, they 
were otherwise undamaged, but the stiffening cables 
had completely failed in their duty. On the wind- 
ward side 10 out of 112 tie-rods were broken, and 
on the lee side 23 were broken and 71 detached 
from the cables, 18 only remaining intact. Owing 
to the peculiar construction of the stiffening system, 
the tie-rods on the lee side were thrown into com- 
pression as scon as the bridge deflected horizon- 
tally. Not being designed to take a compressive 
strain, they gave way, and caused the ruin of the 
bridge. Stiffening cables in vertical planes would 
not be open to the same objection, but at the best 
the method seems only suitable for situations in 
which it will not be very severely tried, a rigid 
stiffening girder being greatly superior wherever 
heavy live loads are to be provided for. 


A New Ciosep Conpurr System or ELecrric 
TRACTION. 

Accumulator cars have been thoroughly tested 
on the Paris tramways, but up to the present 
neither the overhead nor the conduit systems of 
traction have been tried in that city, though com- 
plaints as to the insufficiency of the existing ac- 
commodation have been frequent. It has, how- 
ever, been decided to work the new line between 
the Place de la République and Romainville on a 
closed conduit system designed by M. Vuilleumier. 
The method in question is stated to have been 
thoroughly tested in 1894 at the Lyons Expo- 
sition. The essential features of the system 
may be described as follows: Between the rails 
metal contact pieces are laid in the pavement, 
above which they protrude slightly. These pieces 
are fixed about 8 ft. apart, and are united in pairs. 
Every 20 pairs are connected to a distributor. 
coupled up to one pole of the dynamo, whilst the 
firat and last pair of each set are, moreover, con- 
nected respectively to the distributor immediately 
preceding and to the one immediately following 
that in question, The distributor consists of a set 
of contact pieces, one to each pair of the street 
contacts already described. An arm moves over these 
contacts as soon as a car enters the section belong- 
ing to that distributor, and, as the car advances, 
puts each contact in turn in direct communication 
with the dynamo. The current is then able to 
flow from the dynamo to the cable through the 
distributor contact to its corresponding pair of 
street contacts, then through the motors in the car 
to the rails, and back to the dynamo. The motion 
of the distributor arm is effected by a shunt current 
as follows : As the collector bar on the car makes 
contact with the first member of the pair of street 
contacts in front of it, a portion of the current 
is shunted back to the distributor, through a 
second contact arm moving with the first. This 
shunt current serves to work a ratchet wheel and 
advance the main contact arm to the next contact. 
As the car leaves one section, a shunt current is 
sent into the distributor immediately in front, 

utting it into action and cutting out the one 

ehind. The street contacts which are charged 
are always covered by the car, so that it is impos- 
sible for persons or animals to be injured by them. 
Leakage issmall. The only moving parts are in the 
distributor, which can be placed in any convenient 
and readily accessible position. The necessary ar- 
rangements at points and crossings have been suc- 
cessfully worked out. The cost is claimed to be 
but little more than that of the overhead system, 
and to be much less than that of the open conduit. 





THE ORIGIN OF THE BESSEMER 
PROCESS, 
To THe EprTog oF ENGINEERING, 

Srz,—Ib will be within the recollection of your readers 
that in my reply to the statement made by Mr. J. D. 
Weeks to the American Institute of Mining Eogineers 
(in which he claims for a Mr. William Kelly the origi- 
nality of the Bessemer process) that I pointed out the 
fact that one of his witnesses, Mr. John E. Fry. “ 
us very minute details of the eens — of Kelly’s 

rocess, even to describing the kind o ley on which 


the ladle of metal was conveyed to the apparatus, and 
how the metal was “dumped” into the open furnace, 
across the top of which pieces of sheet-iron were laid to 
prevent the sparks flying too freely. I then went on to 
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say, ‘“‘ And here the evidence drops short, for it is clearly 
not worth their while to pursue the subject any further ; it 
would be dangerous to do so ; it, would, in fact, ‘let the cat 
out of the bag.’ These discreet witnesses have given all 
the very interesting details as to the ‘ dumping’ in of the 
molten iron, even to the kind of ‘little hauling car’ 
which conveyed the metal tothe apparatus ; but it would 
have been infinitely more to the purpose if they had told 
us something about the way in which this metal was 
taken out, in what state of partial or complete solidity 
was it obtained, and whether it was soft malleable iron or 
hard and brittle ‘ plate metal.’ They have told us nothing 
of the use of ingot moulds, in which the malleable iron 
must be made into ingot; they have told us nothing of 
the treatment of the metal after it was blown. Was it 
taken to the puddling furnace, to be there converted into 
wrought iron, or was it rolled into bara or sheets from 
ingots formed while in a fluid state? Without all these 
essential facts, all their testimony and affidavits are worse 


than waste paper,:as they directly prove nothing; but the] i 


absence of these facts affords very strong circumstantial 
evidence that Kelly never had produced homogeneous malle- 
able iron, and had never made an ingot by his process.” 

Now it appears that Mr, Fry was not guilty of this 
suppression of facts, for in a two hours’ conversation with 
Mr. Weeks, Mr. Fry states that he gave him vivid per- 
sonal recollections, antagonistic to his views, and the 
drawing he supplied proved that as late as the year 1858 
(two years after Bessemer’s patent) ‘‘ Mr. Kelly’s experi- 
ments and ideas had not progressed beyond the operations 
of the finery fire.” 

The letter accompanying these remarks shows that Mr. 
Fry was not guilty of this suppression of important facts, 
which went to show that up to 1858 (two years after my 
patent) Kelly’s experiments had not progressed beyond the 
operations of the ‘‘ finery fire.” Mr. Fry also gave Mr. 
Weeks an article published in the year 1894 in the 
Johnstown Daily Democrat, written by Mr. Fry, and 
which he says ‘‘ gave what I believe to be the very first 
public announcement of Mr. Kelly’s absolute failure to 
accomplish anything that could give ground to his claim 
of being the inventor of the pneumatic process of con- 
verting cast iron into its malleable products.” 

It is then not Mr. Fry who was guilty of this whole- 
sale suppression of the truth, of which he says Mr, 
Weeks had full knowledge, and which he had derived 
from sources chosen by himself, 

The honourable and disinterested love of truth and fair 
play which has prompted Mr, Fry to send me the follow- 
ing account of his long interview with Mr. Weeks, 
shows how worthily Mr. Fry has risen from the ranks 
to the honourable position of manager of the great Cam- 
bria Steel Works. Yours truly, 


Henry Bessemer. 
Denmark Hill, May 5, 1896. 





‘* 5417, Penn-avenue, Pittsburg, Pa., U.S.A., 
** April 20, 1896. 

‘* Sir Henry Bessemer, London, England. 

‘* Esteemed Sir,—Your letter to the technical press of 
England, in reply to Joseph D. Weeks’ address to the 
American Institute of Mining Engineers in session at 
this city in February last, has been read by me as pub- 
lished in the London ENGINEERING of the 20th ult. Ihave 
no desire to take part in the controversy which naturally 
follows a resurrection of this long-buried question of 
priority of invention of the Bessemer process, but only 
shara the desire of all fair-minded persons that facts, 
rather than personal prejudices and interests, may be 
made matters of history. 

‘“*In your letter referred to above, you requote a quota- 
tion by Mr. Weeks which he credits to an interview he 
had with me a few days prior to the delivery of his 
address to the Institute. Your reference to the quota- 
tion indicates that it ended abruptly, because I, ‘one of 
Mr. Weeks’ witnesses,’ had something to suppress as to 
the outcome of the experiment which would not be 
favourable to the views of Mr. Weeks, as to the late 
William Kelly’s claims to the invention in discussion. 
It is to advise you that the ‘suppression’ was by Mr. 
Weeks, and not by me, that I now recite to you the facts 
of the interview referred to, and others germane to the 
discussion. 

‘*While Mr. Weeks was preparing his address he 
sought data by application to Mr. John Fritz, who was 
general superintendent of the Cambria Works, at Johns- 
town, Ps., atthetime Mr. Kelly went there to conduct 
his experimente. Mr. Fritz had no recollection of the 
events relative thereto beyond haviog detailed me to 
assis) Mr. Kelly in every way by assembling such 
materials as he required, and to collaborate with him in 
his experimental work. Mr. Fritz therefore, referred 
Mr. Weeks to me for data of Mr. Kelly’s experiments. 
At Mr. Weeks’ request I called at his publication office 
in this city, and the interview lasted two hours. During 
this time [gave him my quite clear recollection of what 
Mr. Kelly tried to do, whas he did, and what he failed to 
accomplish which he hoped to do. Also I gave him a 
drawing, made by one of our shop hands at the time, of 
Mr. Kelly’s apparatus of the year 1858, which drawing 
Mr. Weeks designs having engraved for future publica- 
tion, if it can be made to fit his side of the discussion, 
which I believe it will not. Moreover, I gave hima copy 
ofa publication issued in Johnstown, Pa., in the autumn 
of 1894, in which was printed an article written at that 
time by me under caption of ‘Th3 Bessemer Industry ; 
Johnstown’s Contribution to it.’ 

‘My iaterview with Mr. Weeks gave him vivid per- 
sonal recollections antagonistic to his views. The draw- 
ing proved that as late as the year 1858 Mr. Kelly’s experi- 
ments and ideas had not pr ssed beyond the opera- 
tions of the ‘finery fire,’ and the printed article gave 
what I believe to be the very first public announcement 





of Mr. Kelly’s absolute failure to accomplish anything 
that would give ground to his claim of being the inventor 
of the pneumatic process of converting cast iron into its 
malleable products, or insubstantiation of the rather vague 
claim allowed him in his first patent, issued subsequent 
to the issue of yours in this country. 

_“‘ Now, with this presumably trustworthy testimony at 
his disposal, Mr. Weeks suppres all except the in- 
significant extract he quoted relative to Kelly’s first appa- 
ratus at the Cambria Works, and which you very pro- 
perly characterised as incomplete reference to the firsb 
Kelly experiments there. 

**On October 24, 1894, I mailed to you a copy of the 
Johnstown publication above referred to containing my 
article, which must have miscarried in the post, or you 
would have known that my views were diametrically 
—< to those of Mr. Weeks, for in it I made as 
plain as circumstances would warrant that Mr. Kelly was 
copying your methods as fully as his limited sources of 
information enabled him to do, and that he was doing 
only that. I herewith inclose the folio of the Johnstown 
publication referred to containing pag and itshould 
convince you that I am not ‘one of Mr. Weeks’ discreet 
witnesses’ your letter to the press assumes me to be in 
the sense that I wilfully suppressed the fact of Mr. 
— ‘s absolute failure in his experimentation at Cambria 

orks, 

‘In justice to myself I beg to inform you upon what 
grounds I presume to be considered a competent commen- 
tator in reference to the matter in question. I worked 
with Mr. Kelly, first and last, at the Cambria expoeri- 
ments. Iam bhe chief living witness of his work, and 
the person to whom he freely confided his hopes of success 
and fears of failure. Later, beginning in 1871, I worked 
and studied assiduously for the development of the pro- 
cess, then —— in its infancy in this country. The 
Cambria Works made such progress in those days as 
astonished the world. In 1877 A. L. Holley, R. W. 
Hunt, of the Troy, N.Y., Works, and R. W. Jones, of 
the (Carnegie) Edgar Thomson Works, united their 
efforts to induce me to limit the output of the Cambria 
Works to the product of that time, on the ground that 
‘further quantitative progress would congest the market 
for steel and ruin the business.’ Needless to say the 
proposition was declined, nor that they all experienced a 
change of view of the market lateron. I was manager of 
the Cambria Steel Works at this time and during the 
=. prior to 1882, when they were producing more 

essemer steel than any plant of similar converter capa- 
city in the world. Ihave been a leading exponent of the 
process here in its encroachment upon the field of 
the open hearth in the manufacture of special steels, 
and especially in sustaining it against the assertion of 
many notable authorities that ‘its irregularity of physical 
behaviour unfitted it for structural work.’ The steel in 
the superstructure of the Brooklyn Bridge (East River, 
N.Y.), made at Cambria, was a sufficient answer to such. 
I have been in close touch with the process up to to-day in 
its most advanced development, and these experiences, 
with a keen recollection of events, should qualify me as 
a fairly trustworthy witness. All my friends know me as 
such, and as a frank one. 

‘“Mr. Weeks took advantage of me in his misuse of the 
short quotation referred to. This was misleading to you, 
as to others, hence — intimation of my holding opinions 
prejudicial to the facts and consistent with Mr. Weeks’ 
argument adulatory of Mr. Kelly. Naturally I feel that 
your reference to me as a bi witness is an unmeri 
reproach. If almost a lifetime of service to employers 
faithfully performed does not entitle me to a reputation 
for honesty and integrity of expression, than I have lived 
and laboured in vain. 

‘* Respectful consideration for the memory of those who 
have passed away demands as considerate reference to 
their achievements as words at command will give ex- 
pression. It is beautiful and dutiful to only speak kindly 
of thedead. Inthe accompany article I have kept these 
considerations in view. ‘ 

‘The question as to whom the credib of the invention 
of the pneumatic process is due, has, in my opinion as in 

ours, been settled in your favour beyond controversy. 

t seems ghoulish work to resurrect it now, after its 40 
years of sepulture, in any effort to advance undeserving 
interest. In my humble opinion, Mr. Weeks, as the 
President of the American Institute of Mining Engineers, 
made an impolitic choice of subject for his address, espe- 
cially considering the material at his command, repre- 
sented in this city by manufacturing establishments in 
sight and hearing of his distinguished audience. 

“*T know that it is one of the careless ways of a selfish 
world that credit is not only not given where due, but is 
too frequently withheld and misconferred. A conscious- 
ness of duty well done to our fellow-men must be the 
compensation in such instances. But only pure selfish- 
ness prompts the theft of others’ achievement. less 
to add that pure selfishness is not a rarity, and few live to 
maturity who do not experience its adverse influences. 

‘** Respectfully yours, 
** Joun E, Fry.” 





THE LONDON COUNTY COUNCIL AND 
CONTRACTORS. 
To THE EpiTorR oF ENGINEEBING. 

S1e,—It seems hardly right that your criticism of the 
Works Committee should go by default, and, therefore, 
perhaps you will — me, as “‘one who knows,” to 
enter a protest. I have known and read ENGINEERING 
from its birth—some 30 years ago—and therefore I am 
satisfied you would not knowingly be unfair ; and yet the 
two articles in your issues of March 13 and May 1 are far 
from being just, in my opinion. I claim that the com- 
mittee has been a suscess, and not a failure. 








To make ! 


this matter clear ib is necessary to give a few lines 
explaining the system under which the committee works. 
It is kept quite apart and distinct from all other com- 
mittees of the Council. It has its own manager, staff, 
premises, and plant, It is debited with rent, rai 
taxes, establishment charges, together with interest an 
a sinking fund for all money it borrows. The underlying 
principle is that in all cases it shall be treated exactly 
as a contractor would be treated. The work it does is 
of two kinds, known as estimated works and jobbing 
works, the latter being only one-sixth to one-eighth of the 
value of the former. hen any committee requires work 
to be done, detail quantities are taken out in nearly all 
cases by an outside surveyor, and the engineer or architect, 
from the contract prices which they are constantly obbtain- 
ing, prepares an estimate of a price at which, in their 
opinion, a contractor would be prepared to undertake the 
work. The Building Committee recommends the Council 
to carry out this work either by contract in the ordinary 
way, or that the estimate should be referred to the Works 
Committee for them to carry out in case they are satisfied 
with the estimate, failing which it is put up to tender. 

The result of the operations of the Works Committee 
up to Michaelmas Day last was that the total estimated 
value of the work done by them was 298,294, The actual 
cost was 297,6217, 

This takes into consideration all the profitable and un- 
profitable works, and it will be seen the balance, though 
small, is on the right side. It is quite possible to severely 
criticise the Works Committee by considering only those 
cases where a loss has been made, and passing by those on 
which there has been a gain. 

The jobbing works, which consist mainly of repairs, 
are undertaken on a different plan. Prior to March, 
1895, these were estimated for by the engineer or architect 
at certain lump sums in the first instance, but after com- 
pletion in some cases revised estimates were made. On 
these some losses were shown, especially on those executed 
for the Fire Brigade Committee. 

It is not necessary to enter into the merits of this case. 
The architect, on the one side, maintains that his esti- 
mates were sufficient, while the manager of the Works 
Committee shows in his public reports that he was of the 
“— opinion. 

'o get over this difficulty, 14 months ago the Council 
decided, on the motion of the Works Committee, that all 
jobbing works should be measured and paid for accord- 
ing to a schedule. In the; case of building works, this 
schedule was to be that which the School Board paid 
their jobbing contractors after the public competition, 
In the case of engineering works the schedule was to be 
that last accepted by the County Council from its jobbing 
contractors, 

The report of the Fire Brigade Committee, from which 
you quote so largely, states that though there was a loss 
under the old system, yet under the new there has been a 
profit of 3 per cent. on the first six months of work under 
the schedule. In the same Conely Council agenda paper, 
viz., that of May 1, the Bridges Committee report there 
has been a saving on jobbing works of 164 per cent., and 
the Main Drainage Committee report that there has been 
a profit of 84 cent., while the Works Committee report 
that on the whole of the jobbing works there has been a 
profit of nearly 10 per cent. 

It is only natural to expect that work done by the 
County County for itself is somewhat better than that 
done by the average contractor, as quality must be the 
first consideration in one case, while a desire for profit is 
likely to be a moving spirit in the other. 

No doubt many wild things have been said by some 
people of extreme views who support the Works Com- 
mittee, but its actual operations can hardly be called a 
‘‘mad orgie of Socialism.” ‘Your article suggests that 
higher rates than ordinary are paid to workmen, but the 
bye-laws of the Council, which fix the wages, limit them 
to those which have been — upon between employers 
and employed, and that they must be those which are 
‘in practice obtained.” These are fully set out in a 
printed schedule to which no objection has been made by 
es one. 

have endeavoured to make a plain statement of facts, 
and I trust it will dispel some of the impressions under 
which you have laboured. 
Believe me, yours ~~ 
ROGRESS, 





‘JENNY LIND” LOCOMOTIVES. 
To THE Eprrog oF ENGINEERING, 

Siz,—I very much regret that I am still delayed in the 
completion of my letter on this subject. Meanwhile, I 
wish it very clearly to be understood that I have not 
authorised any one whatever to write for me, and I never 
have and never shall write under an assumed name. 

Westminster, May 6, 1896. Davin Joy. 





Degatu or One or Brungt’s Assistants.—There died 
last week in London, from heart disease, at the age of 75, 
Peter John Margary, one of the assistants of I. K. 
Brunel in the construction of the Bristol and Exeter 
Railway, and subsequently of the South Devon line, of 
which and its branches he became chief engineer on the 
death of Brunel. On the amalgamation with the Great 
Western Comennn, ee argary les — a 
engineer of the western division of the sys' @ position 
he retained until 1891, when he retired So the service, 
Mr. Margary’s death causes another breach in the 
ranks of those engineers who were brought up amo: 
the early surroundings of the railway developments o 
50 years ago. He was a man whose life was spent in 
assisting in no small measure in these developments, 
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MISCELLANEA. 

SroraGE electric traction is to be tried in Chicago on 
some 20 miles of new line in the south-western part of 
the city. Chloride batteries are to be used. The maxi- 
mum speed provided for is 25 miles per hour. 


Orders have been placed for the five third-class cruisers 
of the Pelorus tyre which are to bea built by contract. 
The Pactolus will be built at Elswick, the Perseus and 
Prometheus by Earles, of Hull, and the Pegasus and 
Pyramus by Palmers, of Jarrow. 


Messrs. Thacker, Spink, and Co., of Calcutta, have 
issued a directory of the chief industries of India, with 
which is incorporated a list of tea companies and gardens, 
and indigo and coffee estates, in addition tosimilar matter 
for Ceylon. A couple of maps are included in the direc- 
tory, one of which shows the tea districts of India, and 
the other the distribution of coal and iron. 


We hear that in consequence of the success attained by 
the torpedo-boat destroyer Sokol, and also owing to 
experience with the Yarrow boiler over some years in 
actual service, the Russian Government have decided to 
select this type of boiler for extensive adoption in the 
Russian Navy. At the present time a large number of 
these boilers are being constructed in St. Petersburg. 


The trade of the Port of Montreal seems to be increas- 
ing, much having been done by the harbour authorities 
to extend the —- and deepen the ship channel by the 
removal of shoals. uring last year 640 seagoing vessels, 
with an aggregate tonnage of 1,069,386 tons, called at the 
port during the seven months in which the navigation 
was open. The harbour is being much enlarged, and 
will have a depth of 27 fo. Gin. at low water. A difficulty 
has arisen from the continuous decrease in the minimum 
depth of water in the river, the level of which was last 
year 3 ft. 7 in. below what it was in 1849, and is appa- 
rently still lowering. 


As was arranged at the last International Railway 
Congress, an edition of the bulletin is now published in 
Koglish as well as in French, and four numbers have now 
been issued in the former tongue, Amongst the many in- 
teresting papers appearing in these we note a description 
by M, A. Choussin of an electric train staff system used 
on the Southern of France Railway. The sorting sidings 
at Friedrichstadt, Dresden, are described in another 
paper by Herr L. de Busschere, and an interesting history 
of the French railway system and the financial conven- 
tion forms the subject-matter of a long article by Mr, C. 
Colson. 

The London Central Association of Master Builders of 
London have come to terms with the Operative Brick- 
layers’ Society. The new rules provide for a 50-hours 
week during 40 weeks of the year, and for somewhat less 
during the winter months. One hour’s notice of deter- 
mining an engagement must be given by either party, 
and in case of an employer being asked to discharge an 
obnoxious man, and refusing, no strike shall be sanc- 
tioned, but the matter referred to the Board of Concilia- 
tion. It is, moreover, provided that no such demand 
shall be made on account of a workman belonging, or not 
belonging, to any trade society. The above agreement 
may be terminated by either side on a six months’ notice. 


An agreement has now been reached on all points 
between the Home and Canadian Governments with 
reference to the proposed fast steamship service across 
the Atlantic. he Dominion Government is pre- 
pared to receive offers up to June 10 for a weekly 
service for 10 years between Liverpool or some other 
English port, and Quebec in summer and Halifax 
in winter. The service must be performed by four 
vessels of not less than 8500 gross registered tonnage, 
with aspeed equal to 20 knots an hour from port to port. 
The vessels, if required, must call at an Irish port, and in 
equipment, board, and attendance must be equal to the 
best lines running into New York. May 1, 1898, is 
mentioned as the date of the commencement of the 
service. 

At the invitation of Mr. John Price, the contractor for 
H.M. Docks at Portsmouth, the annual excursion of the 
Bristol Association of Engineers was made to that place 
on Thursday, the 30th ult. The A veged was taken over 
the dry docks that are being made, and which are the 
largest of the kind in the world. The docks are of massive 
construction, and are faced vhroughout with white Cornish 
granite. The dams at the entrance are of exceptional size, 
and although special difficulties arose in connection with 
them, they have been perfectly overcome. It is expected 
that one of the docks will be completed in a few months, 
although something like two years out of the five years 
allowed for their completion are yet unexpired. The jetty 
in course of construction by Mr. Lovatt was also examined, 
and before leaving the was enabled to inspect a 
man-of-war, torpedo-catcher, the chief shops, and the 
pumping station. 

The urgent need for further dock accommodation at 
Chatham has impressed itself on the Lords of the Ad- 
miralty, and under instructions plans are being prepared 
which will be submitted to them on their next visit. One 

roposal is to build a dock contiguous to the existin; 

asios sufficiently long and wide to accommodate suc’ 
vessels as the first-class cruisers Powerful and Terrible. 
At present Chatham could not dock vessels of this class, 
although they could be received in the basins. This work 
could be completed in two years. Another project, on a 
larger scale, which would, take at least five years to com- 
plete, is the construction of a basin on a portion of the 
extensive area of ground on the north side of the —a 
basins. The scheme includes the provision of a lock o 


very large dimensions opening directly on the Medway. 
It would be possible to receive in such a lock the longest 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Notre.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 11. in all other cases. 


The price of quicksilver is 


per bottle, the contents of which vary in weight from 70 lb. to 801b. The metal prices are per ton, 


Heavy steel rails are to Middlesbrough quotations. 








of our ironclads even in a waterlogged condition, and 
carry out temporary repairs prior to the docking of the 
vessel. 

The adjourned 
Gas Engineers wil 





— meeting of the Institution of 
be held on May 13 and 14, in the 
Iustitution of Civil Eogineers, —a each day at 
10.30 a.m., when the following papers will be read and 
discussed : ‘*‘ Notes on Residuals,” by Mr. Charles Hunt. 
**The Efficiency of the London Argand Burner at Dif- 
ferent Rates of Gas Consumption, with special reference 
to its Use as a Gas Testing Burner,” by Mr. L. T. Wright. 
‘*Tncandescent Gas Lighting,”’ by Professor V. B. Lewes. 
“*Gas, its Measurement in Relation to Temperature ; a 
Question for Consideration,” by Mr. G. Livesay. ‘‘The 
—— of the Expansion of Fluids to the Correct 
easurement of Gas,” by Mr. W. Fiddes. ‘‘Coal Gas 
Enrichment,” by Mr. A. F. Browne. The annual dinner 
will be held in the Holborn Restaurant on Wednesday 
evening, May 13, at 6.30 p.m. for7 p.m., whilst on 
Friday, May 15, a visit will be paid to the Hastings Gas 
— the party leaving Charing Cross Station by the 
a.m. 





The new Russian regulations for the design of railway 
bridges require that in the case of riveted lattice girders, | 
the maximum train-load shall be taken as a train consist- 
ing of two locomotives followed by a train of 22-ft. wagons, 
carrying 12 tons on each axle, the latter being spaced at | 
10-ft. centres. The engines are to be taken as having 
five axles, carrying 7 tons on the firet, 14 on the second, 


and 13 tons on the three others. The distance between 
the first and second axle is to be taken as 4.6 ft. between 
the three first and 4.5 ft. between the others. The tenders 
are to be considered as of the six-wheel type, 9 tons being 
carried on the first axle and 12 tonson each of the others. 
The distance between centres of axles to be in this case 
5.5ft. The total length of engine and tender is fixed for 
the purpose of calculation at 53.5 ft. For spans under 
10 ft. the design is to be based on a rolling load of 16 tons, 
followed by two of 14 tons each, spaced at 4.6 ft. centres. 
The dimensions of cross-girders and stringers in large 
bridges will be based on the same loadings. As regards 
limiting stresses, in the case of steel bridges of 33 fb. to 
500 fb. span, a stress of 6.38 to 8.9 tons is permitted if 
account is taken of wind stresses, and of but 5.1 to 6.7 
tons if these are neglected. Stresses in iron are to be 
10 per cent. less than the above. In plate girders a stress 
of 4.8 tons is allowed on steel, and 4.5 tons on iron. The 
calculations for wind stresses are to be based on a pres- 
sure of 32 lb. per square foot on the loaded structure, or 
53 1b. per square foot on the unloaded bridge. The stresses 
allowed on wind bracing are to be the ame as those sl 
mitted for plate girders, but in no case shall a flat of less 
section than 3} in. by 43 in. be used, nor angle less than 
22 in. by 27 in. by 4§ in. 





Havrs.—In the first quarter of this year 1609 vessels 
entered the port of Havre. The number of vessels which 
cleared from the port in the same period was 1625. 




















May 8, 1896. ] 


ENGINEERING. 





617 





OIL ENGINE FOR LAUNCHES. 


CONSTRUCTED BY THE BRITANNIA COMPANY, ENGINEERS, COLCHESTER. 


THE petroleum oil engine illustrated above has been 
constructed by the Britannia Company, Colchester, for 
use in launches. It is in accordance with the patents 
of Mr. W. E. Gibbon.* Ordinary lamp oil is used, 
and ignition is brought about by the heat of the explo- 
sion chamber, there being no separate ignition tube, and 
no lamp except for a few minutes at starting. The 
heat of the exhaust is used to heat the incoming charge. 
These engines are made in six sizes, varying from 1 to 
6 brake horse-power, and, as will be seen, they are very 
compact, the weight of the smallest being about 1001b., 
and that of the largest 400 1b. It is stated that a 
3 brake horse-power motor will drive a boat 25 ft. long 
by 5 ft. 6 in. beam at a speed of six miles an hour. 





BARBERTON. — A branch line to Barberton has been 
opened for passenger and goods traffic. 





Cxicaco, BURLINGTON, AND QUINCY RAILROAD.—The net 
revenueof this system last year amounted to 8,163,653 dols., 
as compared with 8,383,066 dols. in 1894. The ratio of 
the working expenses to the traffic receipts stood last year 
at 67.18 per cent., as compared with 66.02 per cent. in 
1894, The length of line worked last year was 5730 miles, 
as compared with a similar mileage in 1894. At theclose 
of last year the company owned 875 locomotives, 565 
passenger and combination cars, 174 baggage, mail, and 
express cars, 14 dining-room cars, 10 officers’ and pay cars, 
396 way cars, 15 boarding cara, 9 wrecking cars, 23,750 box 
and cattle cars, 6904 platform and coal cars, 6 pile- 
drivers, 1465 hand cars, 1201 rubble and iron cars, and 
two snow ploughs. 





AUSTRALASIAN GOLD.—The quantity of gold raised in the 
seven Australasian colonies last year was 2,350,562 oz., as 
compared with 2,243,634 oz. in 1894, and 1,389,607 oz. in 
1886, It will be seen that the production of Australasian 
gold has made a great stride during the last nine years. 
Victoria effected the largest production last year, viz., 
740,086 oz.; Queensland ranked second with 623,000 oz.; 
New South Wales third with 360,165 0z.; New Zealand 
fourth with 293,491 0z.; and Western Australia fifth with 
231,513 oz. After all the noise which has been made of 
late in connection with Western Australia gold-mining, 
the actual results achieved last year must be regarded as 
somewhat disappointing. The position of the colony may, 
however, become relatively better in 1896. 


* See ENGINEERING, vol. lix., page 826. 
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DRYSDALE AND STODDART’S 
COMPENSATING NUTS. 
WE illustrate a novel arrangement brought out by 
Messrs, Drysdale and Co., ‘‘ Bon-Accord” Engine 
Works, Glasgow, for automatically taking up the 
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wear in crankpin or other bearings. It consists of a 
round nut B having a collar H and a separate brass 
cap A, inside of which is a coiled’ spring, one end E 
coming through the cap and the other end designed to 
go through a saw draft in the reduced end of the bolt 





inside A. Part of the nut B projects inside the cap 
and has a ve all round it. Through the groove 
are passed the split pins F, which thus fasten the nut 
and cap together while allowing them to revolve inde- 
pendently of one another. These nuts can be screwed 
on or off the bolts just like ordinary nuts, the mode of 
operation in putting them on being as follows: The 
cap is held so that the end of the spring inside comes 
fair with the saw draft in the bolt, the pawls C 
being up clear, as in Fig. 1. The nut B is then 
screwed on. The cap A does not turn round, but 
follows up with the nut. After the nut is up, the 
cap is given a turn in the opposite direction to that 
in which the nut was screwed, thus putting tension 
on the spring. The pawls C are now dropped into the 
notches G in the collar of the nut, and this completes 
the operation. The compensating nuts will now take 
up, without further attention, the wear of the brasses 
until they are close together. 

It is claimed that connecting-rod ends fitted with 
these brasses do not knock, and that consequently 
they wear longer and give no trouble. They are never 
either tight or slack. 





INDICATOR GEAR FOR HIGH-SPEED 
ENGINES. 

Tue gear illustrated is one which has lately been 
brought out by Messrs. Davey, Paxman, and Co., and 
is being applied by them to the Peache high-speed 
engine. A feature of advantage in this gear is that 
it remains out of action until needed, thus facilitating 
the adjustment of cords and the manipulation of the 
indicators, as well as doing away with unnecessary 
wear. 

An inclined plate p is fixed to the side of the engine 
crosshead. A lever/ is pivoted on a pin fixed in the 
crosshead guide ; one end of this lever is connected by 
a link to a plunger working in a tube ¢; the other 














ab! 


end has a circular surface which engages with the in- 
clined plate. The plunger has at its upper end a 
small crosshead working in a slot in the tube ¢; this 
crosshead has at one end a hook for taking the indi- 
cator cords, and at the other end a thumb-piece, A 
spiral spring (not shown) is fixed in the upper part of 
the tube ¢ and exerts an upward pull on the plunger, 
thus keeping the curved lever in contact with the in- 
clined plate. There isa spring catch ) provided with 
a releasing lever, When it is desired to put the gear 
out of action the plunger is pushed down by means of 
the thumb-piece until the catch 6 drops into a recess 
in the plunger. In this position the curved lever is 
held entirely clear of the inclined plate, and remains 
so until the spring catch b is laa 





INDUSTRIAL NOTES. 

Tue ‘‘ May-day celebrations” have lost much of 
their original character, in so far as this country is 
concerned. They were originally intended to be 
labour demonstrations for the ‘‘legal eight hours ” 
and the ‘‘ social emancipation of the working classes ;” 
they are now little more than political displays. 
Nevertheless there was some semblance of a retention 
of a labour programme in the two very high-sounding 
resolutions carried in Hyde Park on May 1. The pro- 
cession from the Embankment was not a formidable 
one. There was nothing in it to remind Londoners of 
the earlier demonstrations of the London trades, or of 
the political demonstrations of earlier years, especially 
that of 1884. There was an almost entire absence of 
those who are known as labour leaders in the metro- 
polis, only three, and thoserepresenting the‘‘labourers,” 
that is, the ‘‘ unskilled branches of industry,” being 
present as speakers, The demonstrators tried to make 
up for the paucity of numbers by a medley display of 
vehicles, decorations of flowers and emblems, and vans 
of young children dressed in red, with red caps of 
liberty, singing the ‘‘ Marseillaise.” The speakin 
was of the usual socialistic and anarchist type, wit 
some mysterious hints, if not prophetic declarations, 
of something that is to happen very quickly to make 
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the hearts of the hearers rejoice. The resolutions 
(1) sent the fraternal greetings of those present to 
their fellows assembled elsewhere, and declared a 
‘* determination to overthrow wagedom and capitalism, 
and establish the international co-operative common- 
wealth, in which all the instruments of industry will 
be owned and controlled by organised communities, 
giving equal opportunities to all to lead healthy and 
happy lives;” (2) declared for the the ‘‘ immediate 
adoption of universal adult suffrage, second ballot, 
payment of members and of election expenses, an eight- 
hours day, free maintenance of all children in Board 
schools, as a means of oe peacefully the eco- 
nomic independence ” of the workera, &c, The resolu- 
tion did not call fora “legal” eight-hour day, and it 
took no note of voluntary schools. If the children in 
Board schools are to be maintained free of expense, 
why not those in the rural village voluntary school ? 
At one of the platforms was a black banner with, 
‘*‘ Away with authority, monopoly ; dare to be free.” 

The Labour Day celebrations on the Continent also 
showed a falling off in interest and in character. In 
France there was little to indicate any unusual move- 
ment, notwithstanding the political crisis in which 
grave constitutional questions are at stake. It appears 
that the Senate anticipated some unwonted assemblage 
in the vicinity of their chamber, for it was specially 
guarded. But the demonstrations were generally very 
tame, and had little to do with labour. Not only in 
Paris, but at Lyons, at Marseilles, at St. Etienne, and 
in the northern industrial centres the demonstrations 
had to do with the political crisis, and were generally 
calm, much calmer than was expected. At one place 
there were some riotous proceedings, but not of a very 
serious character. The peaceful conduct of the people 
was generally a matter of surprise. 

In Belgium the labour demonstrations were not up 
to expectations. In Berlin the demonstrations were 
a comparative failure; the opening of the exhibition 
was more attractive than a labour display. In Vienna 
there was a general holiday, and numerous meetings, 
the resolutions being mainly political, concerning uni- 
versal suffrage. In so far as the demonstrations were 
concerned, all passed off peaceably ; but there was a 
riot in the evening. 





In “Industrial Notes” of last week we gave a 
summary of the provisions of the Truck Acts ; a brief 
indication of the New Truck Bill will not now be out 
of place. In the memorandum it is stated: (1) That 
it is legal, by agreement, to deduct from a work- 
man’s pay any sums of money in respect of bad 
or spoiled work ; (2) that it is not legal by agree- 
ment to deduct fines for absence, lateness, bad 
work, or other misconduct, except in cases of 
women and children, within certain limits. The 
difference is between specific deductions and fines. 
The new Bill will make it legal by agreement to deduct 
fines for bad work, &c. Thus, for the first time, fines 
are made legal deductions, a very important change in 
the law, and one that may lead to litigation. The 
Bill is very carefully drawn, so as to safeguard the 
workman, for all such fines are to be set forth and 
specified in writing. There is the further pro- 
tection in the fact that the provisions of the older 
and special Acts are preserved. Again, the old made 
a distinction between the money price to be paid, and 
the ‘* economic wage ;” from the latter no deductions 
could legally be made for materials, &c. It is hardly 
safe to change the Truck Acts, except by careful con- 
solidation and amendment in the full view of all 
existing provisions. 





Some changes in the same direction are proposed to 
be made by the Coal Mines Regulation Bill, where a 
new provision is introduced respecting deductions by 
agreement. There are changes also as regards special 
rules, but the workmen are to be represented on arbi- 
trations affecting their interests. It is also proposed 
to amend the provisions as to the check-weigher, and 
also as to the general rules of inspection, ym and 
tamping. The miners are quite capable of looking 
after their own interest in this matter, and doubtless 
they will be ready with such amendments as may be 
deemed necessary. The two Bills have more things 
in common, for provisions as to truck and deductions 
come into the Coal Mines Acts. The general law is 
not, however, affected thereby, except as regards 
minerz. 


The report of the Ironmoulders of Scotland states 
that the total working membership has reached a 
higher level than ever before attained, which is indica- 
tive of fair activityin trade. The working membership 
in this case means the number at work, as contradis- 
tinguished from those who are idle or out of work. 
The decrease in the unemployed shows a corresponding 
increase in the funds of the union. With the increase 
in employment follows an increase in wages. Several 


towns were mentioned in thelast report as places where 
advances were conceded ; to these must now be added 
Edinburgh, Greenock, and Kilmarnock, except one 
shop in the latter place, and there the men have struck ! 





until the advance is conceded. It appears that the 
engineers struck at that shop before the concession 
was made, but it was granted after an idleness of 
three weeks. Negotiations are also pending for ad- 
vances in Dundee, Dunfermline, and Kirkcaldy districts. 
The idle benefit for the month included in the report 
was only 376/. 3s. Ild., superannuation benefit 
41ll, 17s. 10d., and funeral benefit 707. The total 
funds in hand now reach 26,066/. 1s. 1d., and they are 
increasing. 


The National Union of Boot and Shoe Operatives 
have settled the strike at the Co-operative Society’s 
works at Glasgow by conciliation, three members of 
the board representing each society. The terms fix 
a minimum wage of 303. per week for clickers, time 
lasters, and time finishers, and of pressmen at 28s. 
= week, in addition to which special cases are to 

e considered. Some further matters have been placed 
before Sir Courtenay Boyle in connection with the 
agreement, and it is expected that his decision will be 
acceptable to all parties. A very important conference 
is about to be held at which many proposals will be 
discussed, some likely to have an important bearing 
on the whole trade, both as regards the question of the 
expiry of Lord James of Hereford’s award and as 
regards wages questions, a general minimum wages 
being one of the points to be considered. 





The condition of affairs in the cotton industries has 
so far yy that the cotton spinners have made a 


demand for a 10 per cent. advance in wages on the 
Oldham list, on all counts of 60’s and upwards. The 
their secretary, asked 


Association of Operatives, through 
that the joint committee ee be called together to 
discuss the question, but the employers’ secretary 
replied that, according to the Brooklands agreement, 
made in March, 1893, any advance asked for was 
limited to 7 per cent., and to call a meeting to discuss 
an advance of 10 per cent. was clearly not in accord- 
ance with that agreement. The operatives’ secretary 
replied that the provision was for a month’s notice to 
alter the official list and conditions, The employers’ 
secretary further replied that what he did was to point 
cut that the demand was not in accordance with the 
rule, The correspondence was pretty short on both 
sides, and then the operatives’ secretary called a meet- 
ing of his association, and the delegates from 17 dis- 
tricts supported the secretary. He was then instructed 
to write a further letter and to state that unless the 
joint committee were called together they would 
—' the matter in the hands of the association, with 
ull powers to act. The demand will affect nearly 
every town in Lancashire, so that the event is of some 
importance at the present time. But so far the 
crisis is confined to the spinning branches of the cotton 
trade, although an advance in this will probably lead 
to an advance in the weaving branch also. 





The Conciliation Board in connection with the coal 
industry has met and separated without any decision 
being arrived at; but it would be altogether prema- 
ture to assume that the board will dissolve at the end 
of the terin for which it was originally fixed. There is 
a deadlock. The coalowners decline to accept the 
mr of the miners’ representatives, and the latter 

ecline to accede to the proposals of the employers. 
So far this is the decision of the parties represented, as 
both sides have consulted their constituents on the 
question ; but it does not follow that there will be an 
end of the negotiations. The meeting adjourned with- 
out fixing any date for reassembling, but the two 
secretaries are empowered to summon a meeting when- 
ever they deem it prudent todoso. It is to be hoped 
that a modus vivendi will be found, and that the im- 
pending crisis will notend in a strike. Themen make 
it appear that they are in favour of a continuance of 
the board, and it is implied that the coalowners are 
not. But the latter altogether deny the allegation 
or assumption. On the contrary, they declare that 
they are in favour of the continuance of the board. In 
fact, they rather imply that the ——— are in 
favour of the continuance of the board, and that the 
miners are not, for the letter of the secretary to the 
coalowners, referring to the statement, says that 
‘* exactly the reverse is the case.” The real question 
is whether the exact terms of settlement arrived at 
some two years ago are to remain in force for a further 
term. Both parties say ‘‘ No” to this, But some other 
terms of an equitable character may be devised. The 
difference seems to be as to the basis of wages ; the miners 
desire the minimum to be 30 per cent. above the rates 
of 1888 ; the coalowners seem to desire 20 per cent., a 
difference of 10 per cent. in amount. In the Lanca- 
shire and Cheshire districts it appears that the men 
will not listen to even a 5 percent. reduction. But 
there are other factors to be taken into account. In 
many cases coal and iron go together, that is, the em- 
8 pe are almost equally engaged in both industries, 
and a ret ig e of the one would involve the other. 
Things look a little serious, but they are not absolutely 
dangerous at the present moment, There is time yet | 





for some negotiations, and we may hopefully anticipate 
that a struggle may be averted. 


The condition of the engineering trades in Lancashire 
has still further improved, and the prospects appear 
to be oe ape than for many years past. There is 
just a little cloud on the industrial horizon as regards 
the coal trade, the failure to come to a settlement 
being such as to cause regret; but there is no real 
anticipation of a general stoppage, as it is believed 
that neither of the parties would risk a great labour 
or at the present time. Butin the Lancashire 
coal districts there is a strong feeling amongst the 
miners adverse to any concession in the shape of 
reductions, either present or contingent. In all the 
leading departments of engineering there is a large 
weight of work on hand, which, apart from all further 
orders, will keep them: going over the whole of the 
present year. achine tool makers are very busy in 
all branches, Stationary engine builders have their 
order books well filled for some time to come. 
Boilermakers are well engaged, though new orders 
are not coming in so rapidly as was the case some 
weeks ago. Locomotive builders are better off for 
work than they have been for years, and will be for a 
long time to come. In all the general branches of 
engineering there is plenty of work as a rule. The 
unemployed lists of the several unions are diminishing, 
and it would appear that ere long the lists will become 

ractically enka, There is a remarkable absence of 
abour disputes throughout the engineering branches 
of the whole county of Lancaster, doubtless due to 
the fact that during the depression there were but few 
instances of any serious reductions in wages. In the 
iron trade things are regarded as quiet, but prices are 
fairly well maintained. 





In the Wolverhampton district business has been 
tolerably active in the finished departments of the iron 
trade ; but transactions generally with home merchants 
and consumers have been limited mainly to current 
requirements, as there have been hopes of further con- 
cessions in prices. The basis contract price for marked 
bars has been adhered to, but buying has been irregular, 
and the contracts entered into have not been extensive. 
Merchant iron is quoted at recent rates, but orders for 
he 4 delivery have been accepted below those rates. 

he prices of unmarked bars have scarcely been held 
firmly to, although the association makers strive to 
keep up the recent quoted prices. Galvanised sheets 
are still in good demand, but there is keen competition 
by outside makers, and prices have been weakened 
thereby. The export trade has been fairly good for 
hoops, tube, strip, and angles at the recently quoted 
or accepted rates. In the steel trade there is no cessa- 
tion of activity ; most of the makers are very busy, and 
new orders are by no means scarce. Pig iron is in 
good demand for early delivery, and some heavy con- 
tracts are being negotiated. In the constructive 
branches there is the same activity as for some time 
past, and also in the heavier hardware branches. 





In the Birmingham district there has been a steadier 
tone, and a fair amount of business has been done. 
Prices, on the whole, are without material alteration, 
except in the sheet branches, where there has been and 
still is a good deal of keen competition, owing to the 
large output of late. The engineering branches of 
trade continue to improve, and the number out of 
work to decrease. There has been a good demand of 
late for boiler plates and for engineering material. The 
demand for pig iron has increased. Things generally 
are quiet in so far as Jabour disputes are concerned, no 
serious troubles being apprehended. 





The crisis in the building trades has got into a 
muddle. While some of the branches were threaten- 
ing, the Operative Bricklayers were negotiating, with 
the result that the master builders and the repre- 
sentatives of the Bricklayers arranged terms, so that 
a strike was averted. But bricklaying cannot be 
carried on without labourers, and so work was 
brought to a standstill, or nearly, by the action of 
the labourers, who gave their one hour’s notice, ard 
then ceased work. The Plasterers also failed to come 
to an understanding, with the result that they too 
ceased work at many jobs. By the end of last week 
it was estimated that some 20,000 men were idle, in- 
cluding those who had to cease work by reason of the 
non-supply of labourers. Those who struck work were 
irritated because the Bricklayers arranged terms apart 
from the Building Trades Federation ; but each society 
is responsible for its own members, as the union has to 
pay out-of-work or strike pay, not the federation. The 
terms conceded to the Bricklayers are an increase of 
3d. per hour in wages, the working rules to be mutually 
revised. In many instances, however, the building 
firms have conceded similar terms to all sections 
of their employés. It is evident that a great 
strike and lock-out is averted ; for the principle is the 
same in all cases, and the same general rules apply. If 
a little more caution and reticence had been observed, 
it is probable that even the partial strike would have 
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been prevented. The building trades in several 
country districts are also seeking advances in wages. 
At Portsmouth the carpenters and painters struck 
work on May | for an advance of a halfpenny per 
hour; the rates of the former were 7d., of the latter 
6d. per hour up to that date. The question of non- 
society men has been so far settled in London, that 
any further difference relating to individual workmen 
shall be submitted to a conciliation board of three 
master builders and three operatives, with an inde- 
pendent chairman. The general rule agreed to is a 
sound one, and if reasonably carried out will bring 
pzace and concord where, for a long time past, there 
has been nothing but strife. 





Further efforts are being made to improve the 
classification of workers in the Royal Army Clothing 
Department at Pimlico. The agitation now is for the 
provision of a minimum wage of 303. per week for the 
workers. 





The Cabinetmakers of London have agreed to a 
London code of working rules, by which all members 
must in future work. These rules limit the working 
week to 524 hours, with definite rules as to overtime, 
and the rates to be paid for overtime. These rules 
came into force on Monday last, the 4th inst. It does 
not appear that the employers have consented to the 
new rules, 





The Marquis of Londonderry, in view of the decision 
of the miners not to pay rent for their cottages, has 
offered to pay two months’ rent on condition that the 
men leave the cottages at the end of that term. If 
there is no work at the mines, of what use will be the 
cottages to the occupiers? They are not so situated, 
as a rule, that they can be of use otherwise than to 
those employed near them. The position is a grave 
one for all concerned, for the abandonment of the pits 
will cause great expense to reopen them for working 
if any considerable time should elapse. 





INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address by the President, Mr. E. Wrnpsor RicHarps. 


In glancing over the many able addresses of former 
Presidents of this and cognate Institutions, I observe that 
the opening remarks often refer to the difficulty experi- 
enced in finding subjects to discourse upon. I too must 
commence in the same manner ; for I confess I have found 
it a most difficult task to decide upon themes, which 
could be either interesting or instructive to so learned a 
body of engineers and metallurgists as that forming the 
Tastitution of Mechanical Engineers. Our Institution 
does not confine its attention solely to the construction 
of machinery, as our papers and discussions show. We 
are equally interested, scientifically, practically, and com- 
mercially, not only in the designing of every description 
of installation, but also in the manufacture itself of iron 
and steel: so that probably I need not use words of 
apology for departing somewhat from the path generally 
followed by Presidents when addressing the Institution. 

_ Much has been persistently said and written for some 
time past about the decadence of our metallurgical and 
engineering industries ; it has been alleged that the ma- 
chinery we employ is neither so economical nor so efficient 
a3 that of late years adopted in competing countries ; that 
our commerce has declined for want of energy and enter- 
prise on our part; and that we are being rapidly out- 
stripped in the race for the supremacy which we have so 
long enjoyed. As all the members are deeply con- 
cerned in this matter, and are pre-eminently those 
who should remove these reproaches if they are found 
to be merited, I thought I would lay before you some 
examples of actual practice, for enabling us to judge 
to what extent the charges made against us can be 
justified. _ This subject having been decided upon, it 
was my intention at the outset to describe the prin- 
cipal features of the machinery and plant in use at 
home and abroad for the manufacture of iron and steel, 
from pig iron to the finished products of rails, plates, 
billets, girders, and wire-rods. But it soon became evi- 
dent that with the limited time at my disposal it would 
be impossible to do justice even to the first portion, 
namely, the manufacture of pig iron; so that on this 
occasion I must confine my observations almost exclu- 
sively to blast-furnace engineering. The principal object, 
then, of this address is to direct the attention of metallur- 
gical engineers to blast-furnace practice as it stands to- 
day, with regard to production, efficiency of appliances, 
and economy of results obtained, and, where possible, to 
Rive cost of abour per ton produced, and so to ascertain 
the relative positions and prospects in this department of 
engineering metallurgy, at home, and in America, Ger- 
many, Luxemburg, France, and Belgium. 

_ You are aware that in the summer of last year a delega- 
tion organised through the British Iron Trade Association 
visited Belgium and Germany, with the view of ascertain- 
ing how it was that those countries were able not only to 
compete with us in neutral markets, but also to send 
their products into our own country. The report of the 


delegation has been printed and published, and gives a 
mg amount of interesting information, showing that 
ye subjects inquired into have received most careful 
thought and attention. The inquiry must have entailed 
great labour, 
able tact. 


much time and consideration, and consider- 
The members of the delegation are certainly 





entitled to the best thanks of all interested in engineering 
and metallurgical industries, The report deals more 
fully with the details of the cost of the labour of makin 

finished iron and steel than with that of making pig iron, an 

directs attention to the much lower rates of w: ruling 
in those countries, more especially in Belgium, than here. 
The conclusions arrived at are that much more care and 
attention is given abroad than at home to details of work- 
ing, that the workmen are far more industrious, and less 
given to strikes than ours; but the main question we have 
to consider after all is, what is the total labour cost per 
ton of material produced, rather than upon how low a rate 
of wages a Continental workman can live, in comparison 
with the rates ruling here. I am always inclined to be- 
lieve that, even with the higher rates paid to labour, the 
cost per ton is not so much more than that of the so-called 


this system of heating the blast effected a saving of about 
24 owt. of coke per ton of pig iron above that obtained by 
cast-iron pipe-stoves, besides permitting a higher pressure 
of blast to be used, and thus increasing the output of the 
furnace ; indeed, the invention of firebrick stoves rendered 
possible the large productions of to-day. 

Last year’s work of Messrs. Cochrane’s three furnaces, 
which have been fully described in the Proceedings of the 
Institution, shows highly interesting figures. With iron- 
stone from the Cleveland mines, containing raw an aver- 
age of 29 per cent. of iron and calcined 41 per cent., they 
made 123,594 tons of pig iron over the whole of 1895, 
being an average of 41,198 tons per furnace, or at the 
rate of 792 tons per furnace per week, with an expendi- 
ture of 21.12 owt. of coke per ton of iron. The average 
temperature of the blast over the 12 months was 1490 deg. 


cheap labour. This view would seem to be confirmed by | Fah 


the statement made by Mr. Herbert. Secretary to the 
American Navy. He says that the United States can 
build better warships at a cheaper rate than any other 
country except Great Britain, which is in that respect but 
slightly in the front; and he adds that American ships 
are, however, type for type, equal to the best in the 
British Navy. Now, as labour forms so large a percentage 
of the cost of building a ship, it would seem that a highly 
paid workman is more efficient than a cheaply paid one. 
Many conflicting statements are made as to the extent 
to which Continental countries can compete with us now, 
or are likely to compete with usin the near future; and 
this subject is of such vital importance to us as to call for 
an exceptional amount of attention at our hands, for we 
are naturally most desirous not to relinquish any of our 
trade in neutral markets, and especially are we anxious 
that material from abroad should not be sent into this 
country. It is necessary to bear in mind, when accusing 
ourselves of want of enterprise, that we should make an 
important and broadly marked distinction between com- 
petition which is founded on merits—that is, on the capa- 
city of one country to produce a commodity cheaper than 
another by virtue of the possession of cheaper or more 
effective labour, cheaper materials, cheaper transport, or 
more modern equipment and plant—and competition 
which is protected by tariffs, In the examples I am 
about to cite, the information has been gathered by visits 
to the several countries, and inspection of the various 
works ; but as such descriptions in an address of an hour’s 
duration can only be briefly dealt with, and principal 
figures only can be given, it would be greatly to the advan- 
tage of the Institution if the members would take up the 
subjects touched upon, and contribute papers giving fuller 
descriptions, and so by raising discussion bring out results 
of working which would greatly benefit the industry. 
British Productions and Biast-Furnaces.—In the years 
1881-82-83, which were years of fairly good trade, the 
production of all descriptions of pig iron, spiegeleisen, 
and ferro-manganese in Great Britain averaged in round 
figures 8,500,000 tons per annum. In 1893, a year of bad 
trade everywhere, the production had fallen to 6,829,841 
tons. In 1894 the production had increased to 7,364,841 
tons, obtained from 323 blast-furnaces, giving an average 
of 22,800 tons per furnace. As these results cannot 
considered satisfactory when compared with those of 
other countries, the following figures show in which dis- 
trich the —_ were lowest. They are given in the 
order of production ; and allowance must made for 
those making cold-blast iron, and using coal, and rich or 
comparatively poor ores. 





| Average 














District. | Tons. |Furnaces. _ per 
| Furnace. 
Cleveland .. ee ie .. | 2,963,419 | 87 34,062 
South Wales.. ne -.| 708,856 | 22 82,220 
West Cumberland .. -.| 674,840 | 20 33,742 
Scotland i e -| 655,614 | 50 13,112 
Lancashire .. aa ee , 593,023 | 20 29,651 
South Staffordshire and Worces- | 
tershire.. a eo -.| 815,924 25 12,637 
Lincolnshire... “a ma ..| 287,384 13 22,106 
Nottinghamshire and Leicester- | 
shire oe a -.| 226,950 | 14 16,210 
Northamptonshire.. --| 212,411 14 15,172 
Derbyshire .. 3s a --| 210,860 20 10,543 
South and West Yorkshire - | 202,255 13 15,558 
North Staffordshire oe --| 195,809 | 18 15,062 





The total production of pig iron in 1895 was about 7,900,000 tons. 

To the Cleveland district more than to any other must 
be given the credit of having greatly improved blast- 
furnace construction and practice; and it still maintains 
the leading position in this country in the production of 
all descriptions of iron and steel. For many years it 
was a school which engineers of all countries visited to 
their benefit. The district is much indebted to such 
men as Vaughan, Bell, Gjers, and many others. It 
was here that Cowper’s firebrick stove was brought 
to a practical success by Cochrane, who put up 
the pioneer stove to heat the blast for one tuyere 
only. This stove was filled with regenerative bricks, 
and heated from below by coal burnt on a grate, 
allowing the cold gases to escape through a chimney 
fixed on the top of the stove; it was not long before the 
bottom bricks proved unequal to the support of the bricks 
above, and the result was a collapse, but not before a de- 
cided success had been attained in economy of fuel, due 
to the increased temperature of blast obtained. En- 
couraged by this success, a pair of stoves was erected suffi- 


cient to heat the blast for one furnace, and was set to|to 1 


work in October, 1860. beengg remap with these 
applications of firebrick stoves, Whitwell’s apparatus for 
heating the blast was adopted at Consett, and rapidly 
extended to other districts, as well as to France, Belgium 
and Germany, and the United States. The adoption of 





abr. 

A good and fair example of the working of a Cleve- 
land Thetdenens using native ironstone over the last 
20 years is furnished by No. 8 furnace at Eston, which 
was pub into blast in 1874 and blown out in 1894, 
having made from one lining 484,412 tons of pig iron. 
During that period the furnace was damped down 13 
weeks, in consequence of the Durham colliers’ strike. The 
average output per annum was 24,000 tons. Formerly 
cast-iron pipes were used for heating the blast, but latterly 
Cowper stoves. During the last year of its working it 
made 26,168.14 tons of good grey iron, using 26,891.18 
tons of coke, being an average of 500 tons of iron per week 
and 20.55 cwt. of coke per ton of pig. 

Furnaces erected at Eston in 1877 continue to produce 
a little under 1000 tons of Bessemer iron per week, using 
50 per cent. ores. The best of these furnaces produced 
last year 50,800 tons of iron with 18.60 owt. of Durham 
coke per ton of pig. These furnaces, without any 
arrangements for cooling the boshes, last about five years, 
and give about 250,000 tons of iron, and then require re- 
lining. With present engine power the above quantity 
cannot increased ; it has, therefore, been decided to 
erect six vertical direct-acting eens engines, as 
there is no water available for condensing; the air c jlin- 
ders are 84 in. in diameter and 5 fb. stroke, hese 
engines of exceptional strength are being constructed by 
Messrs. Tannett Walker and Co., Leeds, and are to supply 
25,000 cubic feet of air per minute at from 8 lb, to 10 lb. 

ressure per square inch to each of three blast-furnaces. 

he boilers are of the Lancashire type, 30 ft. long and 
8 ft, in diameter, with two flues 3 ft. 3 in. in diameter, 
having five cross Galloway tubes, and are to work at 80 lb. 
pressure ; so that greatly improved results in working are 
expected to follow shortly upon their completion. 

At Jarrow-on-Tyne a blast-furnace plant was con- 
structed with all recent improvements, from which greatly 
improved results were expected. As these results were 
not at first realised, it is of value to ascertain the causes, 
in order to avoid similar failure in future. The furnace 
No. 5 is 75 ft. high, bosh 20 ft. in diameter, having 
several cooling plates, angle of bosh 80 deg., hearth 
11 ft. in diameter, throat 16 ft., bell 11 ft., capacity of 
furnace 14,150 cubic feet, eight gun-metal tuyeres 64 in. 
in diameter, placed 6 ft. above the hearth level. Blast 
of 3} lb. pressure per — inch, heated by four Cowper 
stoves 73 ft. high and 22 ft. in diameter, to a temperature 
of from 1400 deg. to 1500 deg. Fabr. Durham coke with 
8 per cent. ash and 1 per cent. sulphur, 194 owt. per ton 
of Bessemer pig iron. Production 1000 tons per week 
from Bilbao and African ores averaging 50 per cent. of 
iron, increased to 1100 tons during the last few weeks. 
Limestone 8 cwt. per ton of pig. One pair of compound- 
condensing vertical blast engines, high-pressure cylinder 
54 in. in diameter, low-pressure cylinder 72 in. in diameter, 
air cylinders 100 in. in diameter, stroke 5 ft, making 
17 revolutions per minute for 1000 tons of iron per week. 
From such an installation as this it would be expected 
that a large production would be readily obtained at a 
low cost; but the furnace worked with great irregularity, 
and was continually hanging and slipping. Increas: 
blast pressures were tried, and failed to produce any im- 
proved results. The cause was evidently traceable to the 
steep boshes. So unsatisfactory and costly was the 
working that the furnace was blown out in June, 1893, 
and the boshes were altered to 68 deg. Since this altera- 
tion the furnace has worked well and economically. The 
engineering portion of the whole plant is well carried 
out. For a furnace having such a large reserve of blast 
and heating power, an output of only 1100 tons per week 
cannot be considered a good return for the large amount 
of money expended. 

In a — read and discussed at the Middlesbrough 
meeting of this Institution in August, 1893, our Past- 
President, Mr. Jeremiah Head, described a blast-furnace 
of —- internal form, designed by Messrs. Howson 
and Hawdon, of Middlesbrough. Oa visiting last 
month the works of Sir Bernhard Samuelson and Co., 
in order to ascertain what success this new form of furnace 
had attained, I found there are five now in operation, 
giving such satisfactory results that a sixth is bein 

repared. Two of the furnaces were making Clevelan 
iron, and three hematite. No. 5 furnace with 18 ft. bosh, 
70 deg. angle, 11 ft. hearth, 84 ft. high, had made during 
the previous 10 weeks, with rubio ore containing 50 per 
cent. of iron, an average of 1053 tons per week of good 
grey Bessemer iron with a consumption of 18.1 cwb. of 
coke per ton of iron, the coke containing 10 per cent. of 
ash. The blast is = by ordinary vertical com- 
pound condensing quic a engines at about 44 Ib. 
pressure per square inch, and is heated by Cowper stoves 

400 deg. or 1500 deg. Fahr. By increasing the 
volume oad maintaining the heat of the blast, Mr. 
Hawdon expects shortly to attain 1200 tons per week. 

The Dowlais Cardiff new blast-furnace plant is remark- 
able for efficient and economical working. The two fur- 
naces have 20 ft. boshes, 10 ft. hearths, are 75 ft. high, 
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and from Bilbao ores containing 50 per cent. of iron 
each furnace produces 1250 tons per week of good grey 
Bessemer iron with a little over 19 cwt. of coke per ton. 
The production can be readily increased, should the state 
of trade require it. 

From the foregoing statements and descriptions, which 
can be compared later with the figures obtained in other 
countries, it will be seen that present Britieh practice 
with ores containing 50 per cent. of iron averages 1000 tons 
of pig per week, with a strong tendency to increase. The 
coke consumption varies from 184 cwt. to 20 cwt. per ton 
of pig. Labour cost, including everything in connection 
with the blast-furnaces, from unloading the ores to load- 
ing up the pigiron, but excluding establishment charges, 
is as low in one instance as 24d. per ton of pig, rising to 
30d. for hematite iron, and to 36d. for Cleveland iron. 

Having described a sufficient number of works to give a 
fairly "en idea of the state of blast-furnace practice 
at home, I now pass on to the consideration of the 
American pig-iron industry. 

American Blast-Furnaccs.—Taking the same periods as 
before, namely, the three years 1881-82-83, we find the 
average production of all descriptions of pig iron for each 
of these years was 4,500,000 tons; and it has since in- 
creased by leaps and bounds, till in 1895 the enormous 
production was reached of 9,446,308 gross tons ; the pre- 
vious year being one of bad trade, the output was 6,657,388 
gross tons. In the month of March of the present year 
1895 there were 203 furnaces in operation, giving an 
average output of 48,000 tons per furnace per annum ; so 
that it is probable the total production of the present year 
will reach 10,000,000 tons. The average production is not 
of much value, as in the above number there are 20 char- 
coal furnaces in operation, American blast-furnace prac- 
tice is by far the most interesting and instructive of all; 
it is receiving the most careful study of Continental engi- 
neers, and merits our best consideration. 

At South Chicago, and at many other works, there are 
furnaces doing really marvellous work. A type o 
furnace which has worked most satisfactorily and econo- 
mically at the Edgar Thomson Works is 90 ft. high, 
20 ft. bosh, having an angle of 75 deg., throat 16 fb, in 
diameter, crucible 13 ft. in diameter, eight tuyeres placed 
8 ft. 6 in. above the level of the hearth, projecting 6 in. 
inside the lining, and having nozzles 8 in. in diameter ; 
Cowper firebrick stoves heating the blast to about 1200 
deg. Fahr. Each furnace is blown by two single vertical 
blast-engines, having steam cylinders 40 in. in diameter, 
and air cylinders 84 in. in diameter, together supplying 
about 26,000 cubic feet of air per minute at 10 lb. pressure. 
This furnace produces the a quantity of 
11,000 tons of Bessemer pig-iron per month, when using 
Lake ores containing 62 per cent. of iron. On many 
days of 24 hours the output exceeds 400 tons, using 
the very small quantity of 1790 lb. of Connellsville coke 
. = lb. of iron, the coke containing 11 to 12 per cent. 
of ash. 

The desirability and economy of these large productions 
of iron are questioned by many engineers and managers, 
owing to the hitherto great wear and tear and speedy 
destruction of the brickwork forming the lining of the 
furnace. But these objections have latterly been to a 
great extent surmounted, and are now best answered by 
the results obtained from furnace I at the Edgar Thom- 
son Works, This furnace has been in blast for more than 
five years, and has made over 650,000 tons of iron, with 
an average coke consumption, including all stoppages 
through strikes and other causes, of 1889 lb. per 2240 lb. 
of iron. 

Special means of preserving the bosh lines of the 
furnaces are adopted, and are highly effective ; indeed, 
the success attained is due in a great measure to this 
plan, which greatly prolongs the life of the furnace. 
Cooling plates, or flat water-boxes, are placed in rows 
about 2 ft. apart, from the top of the tuyeres up to the 
height of the top of the boshes; they are made of gun- 
metal, about 5 ft. long, shaped to the curves of the 
furnace, and placed about 6 in, away from the inside line 
of the bosh; they are about 4 in. wide by 3in. thick, 
and have water running continuously through. The two 
rows above the tuyeres, and the second and third above 
these, are connected together to save water ; and above 
them three rows of plates are connected together. Before 
being put into position the cooling plates are tested by 
hydraulic pressure. Should a plate leak at any time 
during working, it can be readily withdrawn and another 
substituted. The crucible below the tuyeres is kept cool 
by a strong cast-iron plate surrounding the furnace; a 
coil of 1}-in. pipe is cast therein, which serves for the 
circulation of water. 

Another bold change has been made in the size of the 
bricks used in the construction of the furnace. Formerly, 
and as is the practice now in other countries, a huge 
lump of clay was used, sometimes as large as 30 in. 
long, 15 in. wide, and 6 in. thick. Such a mass it was 
almost impossible to bake thoroughly to the core. Of 
late years we have reduced his thickness to 3 in. with 
improved results; but the sizes now u in America 
have been reduced to 134 in. long by 3 in. thick, and 9 in. 
by 3 in. to break joints, the whole 3 ft. thickness of the 
furnace walls being made up of two 13}-in. and one 9 in. 
brick. 

In order to obtain a | output with economical 
results, American practice adopts a large hearth and a 
comparatively small diameter of bosh ; the latter gives 
as much iron as the larger bosh, and uses less fuel per 
ton of iron by reason of the gases being distributed 
equally and rapidly over all the ore, and not working in 
channels as with a larger bosh. The o of iron 

roduced depends on the power of the furnace to burn 


uel, and in order to do this a large hearth is necessary, 
together with a large volume of high-pressure blast; 
when these are provided, the narrower the bosh the more 


f | duce. 


exygen is removed from the ores by the gases and less by 
solid carbon ; hence lower fuel consumption. ; 

My own practice goes to prove that a furnace rapidly 
driven works with greater regularity and gives a more 
even quality of iron, lower in silicon, than a furnace 
slowly driven. However much some may disagree with 
fast driving, every furnace manager in Europe whom I 
have seen for the purpose of this inquiry, whilst profess- 
ing to be satisfied with the output he had already 
attained, was at the same time making some addition or 
alteration, whereby he expected to obtain increased pro- 
duction and diminished cost. 

Mr. Carnegie is so satisfied with the great economy of 

the results he has already obtained that he is construct- 
ing four more furnaces, and in a few weeks will have 
two of them in operation at his Duquesne Works near 
Pittsburg. The results of the working of these furnaces 
will be eagerly watched by all European and American 
engineers. The following are the leading particulars of 
this installation, which is to cost about 600,000/.: Height 
of furnace, 100 ft.; bosh, 22 ft. in diameter; angle of 
bosh, 74 deg. ; crucible, 14} ft. diameter; throat, 17 fo. ; 
bell, 12} ft.; tem tuyeres, 8 in. in diameter, placed 
9 ft. 8 in. above the level of the hearth. There are to be 
five pairs of blast engines, of vertical compound con- 
densing beam type, having high-pressure cylinder 40 in. 
in diameter, and low-pressure cylinder 78 in. in diameter, 
two air cylinders 76 in. in diameter and 5 ft. stroke ; the 
ordinary speed is to be 40 revolutions per minute, at 
which speed each pair of engines will deliver 25,000 
cubic feet of air per minute at from 16 lb. to 18 lb. pres- 
sure per square inch; the maximum speed will be 50 re- 
volutions, and maximum pressure of air 25 lb, A produc- 
tion of 600 tons in 24 hours is expected from each furnace, 
being at the rate of 180,000 tons per annum ; and if the 
lining endures only four years of such work, the satisfac- 
tory quantity of 700,000 tons will be obtained, a quantity 
which an English furnace wonld require 14 years to pro- 
There are 24 Babcock and Wilcox 250 horse-power 
boilers, with two steam drums for each boiler, 36 in. in 
diameter and 23} ft. long, and 126 tubes 4 in. in diameter 
and 18 ft. long; the tubes are arranged in 14 sections per 
boiler, nine tubes in each section. Each furnace has four 
Cowper- Kennedy stoves with central combustion chamber, 
height 96 ft., diameter 21 ft, Every appliance for saving 
labour, and every improvement which their great experi- 
ence has shown, will be adopted. Whilst generally in 
America the whole labour-cost per ton of Bessemer pig 
iron is from 80 cents to 1 dol., it is reported that this new 
plant will reduce the cost nearly one-half. 
One more example of the working of an American 
smaller plant. Furnace, 77 ft. high; bosh, 19 ft. in dia- 
meter ; crucible, 11 ft. ; six “tuyeres, 6 in. in diameter ; 
four Massicks and Crookes stoves. Production last year 
81,780 tons, or 220 tons - day, of Bessemer pig iron from 
Lake ores. Ore 3940 lb. per ton of iron, coke 2060 lb., 
limestone 780 lb. Total labour cost 1.05 dol. 


(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

THE twin-screw steamer Ibadan, a description of which 
was given at the time of the launch on the 9th ult, 
went her official trial trip on the 24th ult., and in every 
respect more than fulfilled the expectations of all con- 
cerned, the mean speed attained being 114 knots per hour, 
and the combined horse-power exceeding 800. The Ibadan 
haa been built a Messrs. David J. Dunlop and Co., Inch 
Works, Port Glasgow. for the African Steamship Com- 
pany, of London, and is intended for their branch service 
on the West Coast of Africa, her principal dimensions 
being: Length between perpendiculars, 204 ft,; breadth 
moulded, 35 ft. ; and depth moulded, 13 ft.; with a gross 
tonnage of 800 tons. rom the time the vessel was 
launched till the trial, only 10 working days elapsed. 





The steam trawler Owl, the first of two built by Messra. 
Edwards Brothers, North Shields, for the Cleethorpe 
Steam Trawling Company, Limited, of Grimsby, went 
on her trial trip on Saturday, the 25th ult. The Owl is 
built of steel throughout to iron scantlings, and of the 
following dimensions : 93 ft. over all by 20 ft. beam by 
10 ft. 6 in. depth, The machinery, constructed by the 
North - Eastern Marine Engineering Company, Sun- 
derland, consists of triple-expansion engines, having 
cylinders 10 in., 16 in., and 26 in. in diameter by 194 in. 
stroke, supplied with steam by one single-ended steel 
boiler, working pressure 200lb. An average speed of 
10 knots was obtained on trial. The vessel was built to 
specifications and superintended by Mr. R. B. Ken- 
nedy, A.M.I. Mech. E., consulting engineer, Grimsby. 


The battleship Hannibal was launched from the Pem- 
broke Dockyard on the 28th ult. She belongs to the same 
class as the Majestic and Magnificent, already fully de- 
scribed in ENGINEERING (vol. gg ey 803 and 835; 
and vol, lix., p 485 and 511). er keel was laid on 
May 1, 1894. The — ‘ of igo anges ne 

wer, to give a speed o} nots, is being suppli y 

essrs. Harland and Wolff, Belfast. 








The Galilés, French third-class cruiser of the Linois 
type, was launched at Rochefort on the 28th ult. With 
her sister, the Lavoisier, she has been designed by M. 
Albaret, and her total cost will be 208,000/. The following 
are her dimensions: Length, 330 ft.; beam, 34 ft. 6 in. ; 
stern draught, 17 ft. 10 in.; displacement, 6400 metric 
tons. She is to carry four quick-firers of 5.5 in. (model 
1887) in sponsons two on a side, two of 3.9 in. (model 
1891), severally fore and aft, eight of 1.8 in., and eight 
of 1.4 in. ere are two above-water — tubes. 





The six heavier guns will have 2-in. steel shields, and the 


ship has a protective deck 1.5 in. thick. The engines are 
of the vertical triple-expansion t; supplied by Belle. 
ville boilers, working up to orse-power normal 
and 6600 with forced —— and the nominal corre- 
sponding speeds are 18 and 20 knots, but it is hoped the 
latter will beexceeded. The bunker capacity is 226 tons, 
giving a range of 3000 miles at 10 knots and 600 miles at 
full speed. The complement of the cruiser will be 11 
officers and 287 men. 





The s.s. Kelvin, built by Messrs. Short Brothers 
Sunderland, for the Glasgow Steam Shipping Company, 
of which Messrs. J. Black and Co., of é asgow, are the 
managers, went on trial on the 29th ult. Ona series of 
runs over the measured mile a mean speed of 124 knots 
was attained, steam being easily maintained at a pressure 
of 1801b. This vessel is of the following dimensions : 
Length, 316 ft.; breadth, 42 ft.; and depth moulded, 
26 ft. 9 in. ; with cargo poop and large house on the bridge 
deck. A large vertical multitubular boiler supplies 
steam to six powerful steam winches for working cargo. 
The engines have been supplied and fitted by Messrs, W. 
Allan and Co., Limited, of Sunderland, the boiler being 
fitted with Howden’s forced draught. 


The steam pe Maria was launched on April 30 from 
the yard of Messrs. Napier, Shanks, and Bell, Yoker, 
She has been built to the order of Mr. Ninian B. Stewart, 
of Torquay and Wemyss Bay, from designs by Messrs, 
G. L. Watson and Co., G w. The dimensions of the 
new vessel are: Length, 228 ft.; breadth, 27 ft. 8 in; 
depth, 19 ft. 3 in.; and about 860 tons O.M. The in- 
ternal arrangements of saloons and cabins are similar to 
the Rhouma, and to her predecessor the May. She is 
schooner rigged, with fore-and-aft sails, and flying square 
sail on foremast. Two large houses are constructed on 
deck, framed and plated in steel, and — in polished 
teak,; they are fitted up internally in light oak, polished. 
The dining, drawing, and state rooms are on the deck 
below, and are ‘beautifully finished. A handsome tiled 
fireplace is placed in each saloon, and electric bells are 
fitted throughout the yacht. The deck gear consists of 
steam windlass, steam steering gear (to steer from bridge 
and aft), and steam — capstan aft, while the davits 
will carry four boats and two steam launches, Awnings 
will be provided right fore and aft, and over the bridge. 
The machinery is being supplied by Messrs. D. Rowan 
and Son, and is of power to maintain a high rate of speed. 








At Renfrew on the 30th ult. there was launched, com: 
lete, from the works of Messrs, William Simons and Cc., 
imited, a large and powerful twin-screw hopper dredger 
constructed to the order of the Crown Agents for the 
Colonies for the Government of Ceylon. It is for service 
at Colombo Harbour Works, and was built under the 
direction of Messrs. Coode, Son, and Matthews, con- 
sulting engineers, Westminster. Its dimensions are as 
follow: Length, 216 ft.; breadth, 40 ft.; depth, 15 ft. 
The hopper compartments are provided on each side of 
the well, and have a joint capacity for 900 tons dredgings. 
The vessel is also adapted for loading barges of large capa- 
city on either side when required, in addition to filling its 
own hopper, the upper tumbler being high enough to 
allow sufficient angle for shoots to fill the barges when the 
dredger is fully loaded. The buckets have a capacity of 
18 cubic feet each, and the bucket ladder works in a 
central well, capable of dredging to a depth of 36 ft. under 
water level, when the vessel is ight, and the angle of the 
ladder does not exceed 45 deg. The weight of the bucket 
ladder, with buckets and mountings, is about 170 tons. 
The vessel is propelled by two sets of triple-expansion 
engines, driving twin screws, of 1000 combined indicated 
horse-power, and has two boilers of mild steel, constructed 
for a ge pressure of 160 1b. per equare inch. An 
auxiliary boiler is also fitted in the stokehold to work the 
deck machinery when under repair, On leaving the ways 
the vessel was named the Sir John Coode. 


Earle’s Shipbuilding Company, Hull, have made a 
further addition to the Stettin and Copenhagen line of 
Messrs. Thomas Wilson, Sons, and Co., of their town, in 
the shape of a fine steel screw steamer, named the Zero. 
She is 250 ft. long, 30 ft. beam, by 18 ft. 1 in. moulded 
depth, and being intended for the carriage of butter and 


other perishable , she is fitted with a Hall’s refrige- 
rating plant, and her main hold insulated and con- 
ver into a cold storage chamber. The vessel has a 


to nt forecastle and a long poop, in the latter of 
which there is accommodation for 12 first-class passengers, 
besides quarters for the captain, officers, and engineers. 
The machinery is of the three-crank triple-compound 
type, with cylinders 184 in , 31 in., and 53 in. in diameter 
by 33 in. stroke, and two boilers to work at 200 Ib. steam 


pressure, 





Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 1st inst. a steel screw steamer named Taquary, 
built for the Hamburg-South American ony a Com- 
pr for their passenger and — traffic to Rio Grande. 

he vessel is of the spar-deck type, and has been built 
under special survey for Bureau Veritas highest class, the 
principal dimensions being: Length, 310 ft. 6 in. ; beam, 
41 ft. 2in.; depth moulded, 26 fb, ; with a deadweight 
carrying capacity of about 3960 tons on a light draught. 
The accommodation for first-class passengers is under the 
bridge, with dining saloon in the house on the bridge 
deck. There are quar for about 326 emigrants in 
poop and ’tween-dec Triple-ex ion engines will be 
supplied by Messrs. Thomas Richardson and Sons, 
Limited, Hartlepool, having cylinders 20 in., 33 in., and 
57 in. in diameter by 45 in. stroke, with two large boilers 





working at 205 lb. pressure, 
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ComriteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not Ulustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

— of Specifications may be obtained at the Patent Office 

ale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a yplete speci, ion, 
grove notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


7089. R. Koller and H. Krehbiel, Kirchheimbo- 
landen,Germany. Multiple-Share Ploughs, [11 Figs.) 
April 6, 1895.—A peculiarity of the construction, according to this 
invention lies in the use of a beam C pivoting on a pin B (like a 
turntable) within the plough frame A, and on or to this beam 
there are fixed several plough-shares one behind the other in com- 
hination with a shaft capable of rotating about its axis above the 
plough beam, said shaft serving to enable the shares to be shifted 
according to which way work is to be done. The frame A rests on 
a hind wheel and two front wheels, by shifting which in a forward 
and rearward position the working depth can be increased or de- 
creased, The plough-shares can be removed entirely from off the 
ground by means of the levers b (engaging at both sides in a 
circular toothed arc a), the connecting-rods c and bent levera d, 
which latter are pivoted to the main frame A, and at their lower 
ends carry the front wheels, the bent levers being capable of turn- 
ing about the axle 7. Fig. 1 shows the extreme positions of the 
front wheels which determine the et depth of the shares. 
The hind wheel may be adjusted vertically in accordance with this 
higher or lower position of the front wheels by mean; of 
a fork W which receives the axle of this wheel X, and which is 






































provided with a projecting rod Y that is removable in the sleeve 
A! fastened to the frame A. Within the frame A and resting upon 
the middle cross support T, and capable of being swung on the 
vertical pin B, is the plough beam C, which for the purpose of more 
secure guidance during adjustment slides on the two cross sup- 
ports T! and T?, On the plough beam C there are situated and 
firmly mounted the four fixed share-carriers R to the lower end 
of each of which latter respectively there are mounted the shares 
in such manner that each of the latter is respectively capable of 
rotation about a pin or axle f. A shaft g capable of rotation in 
two bearings L above the beam C has arms L! mounted on it. By 
means of rodsi, chain K, and chain wheel 7, these arms L! allow of 
rotating the symmetrically shaped shares which are provided 
with cutting edges on both sides and are capable of rotation about 
their axes f, The turning of the shaft yg tothe right or to the left, 
and consequently the turning of the shares, is effected by suitably 
rotating the hand lever hk. The position marked I—I, and shown 
in Fig. 2, of the plough beam C corresponds with the working to 
the right hand. Left-hand working is indicated by the position 
indicated by 11—11 in Fig, 2. In the former case the cutting 
edges of the shares are turned towards the left hand, and in the 
latter case towards the right hand. (Accepted April 1, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


10,758. C. D. Abel, London. (Th: Gasmotoren Fabrik 
Deutz, Koeln-Deutz, Germany.) A Combined Locomotive 
Gas Engine with Car. (2 Figs.) May 30, 1895.—This in- 
vention relates to a combined locomotive gas engine and car 
wherein the car is supported at its rear end upon a truck, while 
the front end is supported upon the locomotive engine by means 
of an articulated coupling, one part of which is fixed to an ex- 





















































tension of the longitudinal bearers of the car, the space under 
the front end of the car produced by the absence of the front 
wheels being occupied by gas reservoirs, so that the weight of 
these produces increased adhesion of the locomotive wheels. A is 
the locomotive gas engine constructed according to any suitable 
known rey oosepe and B is the passenger car. The front 
wheels of the latter are done away with, and their place is occu- 





pied by large gas reservoirs; the car body is supported on 
strong longitudinal bearers c, that have a cranked front extension 
terminating in a bearing-block d, which rests with a spherical 
surface upon the corresponding spherical surface of the bearing- 
block e¢ carried by the framing of the locomotive. A swivel bolt 
@ passes centrally through the bearing-blocks d and e¢ with a 
certain amount of play, the bolt being pivoted to a a carried by 
the upper block, thus forming a spherical coupling that will 
allow of the requisite amount of relative motion between the car 
and the locomotive. The rear end of the car is carried by a truck b. 
(Accepted April 1, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


10,491. S. Hey, Keighley, Yorks. (R. B. Boynton, West 
Townsend, Mass., U.S.A.) Power Hammers. [6 Figs.) 
May 28, 1895.—a is the anvil and b the supporting frame of the 
machine, which has a bifurcated portion b! overhanging the anvil, 
and its two branches having vertical slideways b2, Acylinder ¢ 
is = with grooved ribs which engage the slideways ; the 
cylinder is extended at its lower end to form the hammer-head c'. 
The cylinder has an open port c2 centrally located in one side. 
A piston d fits the bore of the cylinder, and is carried in the end 
of a tubular rod d', which extends through a stuffing-box in the 
upper end of the cylinder, and is fastened to a crosshead d? fitting 
the ways b?. A pitman d? connects the crosshead with a crank 
d‘ on a driving shaft ec. The piston is formed with two restricted 
passages / extending through it, and a valve fl in the form of a 
winged plate fits against the underside of the piston and controls 
the said passages. The said valve is carried on the lower end of a 
rod /? which extends through the tubular piston-rod and beyond 
the same through a cross-piece b? at the top of the frame b. A 








collar /? is supported in the cross-piece, so as to turn therein, and 
the rod /? has a groove /4, which is engaged by a feather /> on the 
collar. An arm /6 projecting from the collar is connected with 
one arm of a bellcrank lever g pivoted to the frame a and con- 
nected by a rod g' with a treadle g?. By depressing the treadle 
g”, the valve 7? will be turned. The valve-rod f? is prevented 
from moving longitudinally in the tubular piston-rod by a collar 
fastened to the valve-rod and bearing against the upper end of 
the piston-rod. In the operation of the hammer, the reciproca- 
tions of the piston impart the stroke to the hammer-head through 
the air compressed between the piston and the ends of the cylin- 
der, the port c? admitting air alternately on opposite sides of the 
piston to relieve the side opposite that where the compression 
takes place. With the passages / in the piston closed by the 
valve /', the maximum force of the hammer blow is obtained. 
When a lighter blow is desired, the operator, by pressing on the 
treadle g2, turns the valve f', and _— the passages / more or 
less, and the air in the cylinder will not be compressed in the 
same degree as before. (Accepted April 1, 1896). 


MINING, METALLURGY, AND METAL 
WORKING. 


10,143. M. Gledhill, Manchester. Apparatus for 
Use in the Manufacture of Armour-Plates or other 
Forgings. (2 Figs.] May 22, 1895.—In forging an armour- 
plate by a press, the metal is worked by squeezing it between 
the upper and lower swage-blocks, and at each squeeze of the 
press the swage-blocks displace, and eink into, the metal, thereby 
diminishing its thickness, and forming a shoulder between the 

rtion of the plate that has been squeezed and the portion that 
next to be acted upon. The plate has to move along between 
the swage-blocks after each squeeze to bring a fresh portion of 
metal between the blocks ; therefore it is necessary that when 
the upper swage-block rises after each squeeze, the plate should 
also rise, so that the shoulder on the lower side thereof can pass 
over the lower swage-block into the position to receive the next 
equeeze. For this purpose, according to this invention, there are 


combined with the forging press four hydraulic or other cylinders 
1. 
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10,143 _ , ae 


arranged in pairs preferably at or near the top of the press. The 
pistons of these cylinders are connected with the bearings of 
rollers which extend across the press in the proper position to 
support thereon the plate being forged. Each of cylinders, 
when four are employed, supports the bearings of one roller which 
can be raised or lowered by the pistons of said cylinders as re- 
quired. The bearings of the said rollers are connected to the 
piston-rods by chains or other suitable means ; the bearing blocks 
are preferably made square, and are fitted within vertical guide- 
ways which prevent their being displaced by the movements of 
the plate during the forging. The figures show this invention 
applied to a hydraulic press for forging armour-plates, in which 
C is the main cylinder; C’ is the ram of the cylinder; C2 is the 
head of the ram; D is the lower swage-block ; E is the upper 
swage-block attached tothe head O2. H, H are thechains whereby 
the roller bearings F', F! ara suspended from piston-rods G'. 
@ is an armour-p!ate shown partly reduced in thickness by the 





action of the Fcc At one end of the press there is arranged a 
pusher I which may be connected with a hydraulic cylinder for 
Operating it to push the plate @ along over the rollers. The 
hydraulic cylinders G which support the rollers are in communica- 
tion with the accumulator that supplies the water under pressure 
for working the press. They are sufficiently powerful to lift the 
plate a and to —— it clear of the lower swage-block when the 
said plate is not being operated upon by the press, but when the 
upper swage-block descends to squeeze the plate the rollers F 
will be automatically lowered so that they do not prevent the 
action of the lower swage-block D upon the plate a. When the 
upper swage-block rises again, and the plate is relieved of the 
pressure, the pistons of the cylinders G act to lift the rollers and 
raise the plate a clear of the lower swage-block D, so § the 
pusher can move the plate freely over the rollers into the position 
for another equeeze. In some instances the cylinders G are pro- 
vided with valves automatically operated by apparatus governed 
ty the main forging press in such a manner that the rollers F will 
be lowered when the ram C! descends, and raised again when the 
ram C' ascends, (Accepted Aprit 1, 1896). 


PUMPS, 


8149. P. Giffard, Paris. Pumps. (2 Figs.) April 24, 
1895.—The piston B, which may be a loose fit in the cylinder A, is 
provided with a peripheral recess B! in the usual manner, and in 
this is fitted a ring C of india-rubber, preferably adapted to main- 
tain a moderate working contact between its periphery and the 
interior of the cylinder A. This ring is made go as not to closely 
fit the sides of the groove or peripheral recess B! in the piston B, 
the object being that when the piston reverses its stroke, the ring 
will alternately engage with, and be free from, the walls B2, B3 
of the peripheral recess. In one face of the piston perforations 
B 4 are made extending from the face to the interior of the groove 
Bl, so that the packing ring C will operate also as a valve, making 
alternately, according to the direction of movement of the piston, 
contact with one or other of the walls B2,B3. Thus, when the 
contact is made with the perforated wall B 3 B 4, as in Fig. 1, the 
air or other fluid upon which the pump is operating will pasa 
through the openings or perforations B 4, and pass between the 
interior of the packing ring C and the piston B, and escape 


Fig.1. Fig.2. 
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between the piston B and the cylinder A beyond the packing 
ring C, thus travelling freely through the piston as though 
an open valve were provided therein. Upon the return 
stroke, as shown in Fig. 2, the packing ring C will 
engage with the opposite face B 2 of the piston groove B', 
thus preventing the passage of the fluid through the piston, 
and operating as a closed valve. Consequently, when moving in 
one direction, as in Fig. 1, the piston operates as an open valve, 
and when moving in the other direction, as in Fig. 2, it operates 
as a tight-fitting closed ~— to force the fluid. The ~~ Cc 
fulfils the functions of both the piston packing and valve. Any 
suitable non-return valve D may be employed preferably at the 
end of the cylinder, opposite to that through which the piston- 
rod E passes, and this may be covered in by a cap or equivalent 
F provided with a screw nipple to engage with a corresponding 
socket upon the tube or vessel into which the fluid is to be dis- 
charged, or, as shown in the drawings, the nipple F! may have 
rings upon it, or be roughened to receive a rubber or other flexible 
tube G. (Accepted April 1, 1896). 


RAILWAYS AND TRAMWAYS, 


10,205. B. Chaplin, Rugby, Warwick. Placing 
Detonators on Railways. (3 Figs.) May 28, 1895.— 
a is a wooden pole, ) a catch-handle, and c a connecting-rod 
from the catch-handle to the movable jaw d clipping the deto- 
nator. e is a fixed detonator jaw, and f a fixed lead clip 
g is a movable lead clip jaw, and g! is the fulcrum 
g? is the point at which rod h is fulcrumed, and / is 
a connecting-rod operating the movable lead clip-jaw g. jis the 
detonator in position on the rail; j', j? are the lead clips beneath 
the detonator. isa spring kept in position by a pin or small 
bolt normally keeping the jaw g at its widest position. /isa scoop 
or peers tongue for sliding underneath a detonator, and 
removing it from the rail when the signal is lowered to the 


jaw. 
of g; 











“‘gafety” attitude, or when it is desired to remove a detonator 
from the rail. The action is as follows: In order to place a 
detonator between the jaws d and ¢ the catch-handle /) is slightly 
pressed towards the pole, which action (the jawd being moved 
towards the catch-handle thereby) allows the detonator to be 
placed between jaws d and ¢, and on the catch-handle being 
released the detonator itself is clipped. The lead clip j? is bent 
round to fit the jaw f, and the machine is moved on to the rail in 
the position shown. On the fogman now depressing to the full 
extent the catch-handle 0, the jaw d is released, the detonator is 
freed, and the rod c — rod h through the slot i, moves the 
lead clip jaw g towards the rai! and forces the lead clip j! round 
the top of the rail into the web, similar to clip j? shown in the 
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figure. The release of the catch-handle frees the jaw g, and the 
machine is withdrawn from the rail. The jaw g 1s so arranged, 
through slot i, that it is not operated to depress the lead clip until 
the last movement of the catch-handle next the pole. If a deto- 
nator is required to be removed from the rail, the clip or projec- 
tion 7 is moved underneath the detonator, and the pole moved 
upwards, withdrawing the detonator. (Accepted April 1, 1896). 


10,274. R. Waugh, Cardiff. Air Springs or Buffers 
for Railway Trains, &c. [1 Fij.] May 24, 1895.—A is an 
air-tight cylinder in which the piston B is adapted to work, said 
cylinder being closed at one end and at the other provided with 
a guide for the piston-rod ©, at the end of which is the buffer 
head D. Eis an air inlet from the automatic or Westinghouse 
brake through which the cylinder is charged with air. F are lugs 
cast on cylinder and bolted tothe underframe of the carriage, and 
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! ; : 
were Oo) FAO) ft) 
G is acup leather projecting beyond the inner face of the piston 
The preesure of the air inside the cup G forces the leather 
against the cylinder A, and consequently the greater the impact 
against the buffer head D the greater the pressure of the leather 
against the side of the cylinder to resist the escape of air. The 
cup leather G forms a perfect air-tight joint, the cup being made 
deep as shown, otherwise it is liable not to expand sufficiently to 
make the piston air-tight. It may be fastened to the piston by 
means of a screw H and washer J. (Accepted April 1, 1896). 


SHIPS AND NAUTICAL APPLIANCES. 


10,637. C. R. Reeves, Fitchburg, Mass., U.S.A. 
Anchors. (4 Figs.) May 29, 1895.—This invention relates to 
an anchor the head of which is star-shaped or provided with a 
number of radial pointe, said points constituting the flukes, and 
being adapted to extend practically vertically into the bottom of 
the ground, never less than two being in such engagement, so that 
they cannot readily catch under a projecting rock; also to a 
joint shank with the rope or warp chain so arranged that when 
the anchor is to be raised the flukes are drawn vertically out of 
the ground, the warp passing between two flukes, and the shank 
folding. A, A! are the two portions of the shank jointed ata. B 
is the head, made convexo-concave as shown, and provided with a 
number of radial or star-shaped points B' which constitute the 
flukes. The flukes follow out the general curvature of the body of 
the head, such curvature following approximately an arc of a 
circle whose centre would be the joint a. Thus when the anchor 
is in its normal position, that is, with the joint lying on the bottom 
of the ground, two of the flukes will be projecting into the ground 
in lines which are very nearly vertical. The portion A of the 











shank extends centrally through the head B, and is secured 
thereto by a removable key C which extends through an opening 
in the shank outside the head. Thus the shank and head can be 
disengaged and the former folded so that the unassembled parts 
of the anchor can be placed in a small space for shipment. 
The shank is provided with a check ring D, and between this ring 
and the hub b of the head, is placed a double ring or double loop 
one eye E of which embraces the shank between the ring D and 
the hub }, the other eye E serving as a means of attachment of the 
rope or warp chain H which extends therefrom through a ring K 
secured by means of an eye a! to the free end of the portion Al of 
the shank, such warp extending therefrom up to the vessel. When 
the anchor is to be raised from its usual position, shown in Fig. 1, 
the vessel being nearly or quite over it, the warp H is pulled and 
hence assumes a position in a substantially vertical line as shown 
in Fig. 2. As it becomes taut it folds the portion A! over above the 
portion A of theshank, and operating through the double loop E, E', 
draws the flukes B' vertically out of the ground and raiees the 
anchor, extending meantime naturally between two of the upper 
flukes. From the nearly vertical position of the flukes they 
cannot catch under a projecting rock and are easily withdrawn 
vertically, while their grip when the anchor is pulled upon by the 
vessel in the ordinary manner is very strong. (Accepted April 1, 
1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


1839. F. Clench and T. S. King, Chesterfield, 
Derby. Combination of Superheaters with Multi- 
tubular Boilers. (2 Figs.) January 25, 1896.—This inven- 
tion relates to the formation of a superheater in connection with 
a multitubular boiler at that end where the hot gases leave it by 
continuing the tubes, or by placing other tubes at the end of the 
tubes of a multitubular bciler. The space between and around 
them and of the outer shellforms a chamber into which the 
saturated steam is led and is caused to come into contact with 
the tubes containing the hot gases | pe ped from the boiler tubes 
The object is to improve the method of superheating steam at the 



































outer end of a multitubular boiler of locomotive or other type. In 
the boiler A, Fig. 1, two tube-plates B are secured by a steam- 
tight joint to the shell A and the tubes C expanded into the tube- 
plates B. Tothe boiler A, Fig. 2, is attached an elongation A! or 
Separate vessel as a superheater, and in the end plates B! extra 
and enlarged tubes C', C! are fitted as extensions of the ordinary 
tubes C. The course of the steam through the superheater can be 
controlled by placing a number of diaphragm plates on the tubes 
80 that the steam on its | pep through the superheater has to 
follow in the direction of the arrows shown, and thereby made to 
impinge upon the tubes containing the hot gases leaving the 





boiler, or the diaphragm plates can be omitted. (Accepted 
March 18, 1896). 


2925. E. B. Caird and T. J. Rayner, London. Sur- 
face Condensers and Coolers. [3 Figs.) February 8, 
1896,—A! is a cylindrical vessel containing the condensing cc ils 
C4, and to this may be connected by a flange joint a a similar 
vessel A2 containing the cooling coils C2. Either of the vessels Al 
or A2, with their respective coils C1 and C2, may be used alone. 
At the top and the bottom of each vessel there are plates B which 
are made with concentric ridges having inclined sides on which 
are bosses b, one for each coil. Each boss is bored with a hole 
countersunk to form a valve seat b! and screw threaded internally. 
Into this is inserted the end of the coil pipe c, on which there is 
fixed a rounded collar c', which, by means of a nut c2 embracing 
the pipe, is clamped between the seat in the bess and a corre- 
sponding countersink c3 at the end of the nut c?; s) that a tight 
j int is made, metal to metal. By unscrewing the nuts c? at the 





























upper and lower ends of any coil, the coil is free to b2 removed. 
In order to get access to the coilsin A!, the flange joint at a is 
unbolted, and also the flange joint at A%, and then the casing A! 
can be lifted off, exposing all the outer coils in A!. So also by 
unbolting the flange joint A4 the casing A? can be lifted off, ex- 
posing all the outer coils of the lower set. On removing one or 
more of the outer coils thus exposed, access can be got to the next 
circle of coils, from which coils can be removed to give access to 
the coils of the innermost circle. The casing being charged with 
water or other cooling liquid which circulates through it, steam 
or vapour entering at D becomes condensed as it passes through 
the upper coils C', and the water or liquid of condensation 
received in the space E passes down the lower coils C2, becoming 
cooled and collecting in the space F at the bottom, whence it 
may be led where required. When condensation only without 
cooling is required, the lower casing and coils are dispensed 
aon and the space F takes the place of E. (Accepted March 18, 
1896). 


10,441. J. Patterson, Bridgeton, and J. R. Sandi- 
lands, Glasgow. Steam Boilers. [7 Figs.) May 27, 
1895.—A is a fire-tube or multitubular boiler, with fire-tubes a. 
This boiler A is placed over the furnace B, while on each side of 
the latter, and arranged so as to be protected from the heat 
thereof, is a water drum or cylinder C. The upper part of the fire- 
tabe boiler A is connected to each of the water drums C by a series 
of tubes D constituting a tubular boiler, which is exposed to the 
heat of the furnace B, and the lower part of such boiler A is con- 
nected to the upper part of the water drums C by circulating 
tubesE. The water-tubes D at their top ends open into the upper 
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pe of the drum or cylinder of the fire-tub. boiler A opposite a 
affle-plate X, soas to prevent priming taking place. The gaseous 
roductions of combustion pass from the furnace B to a collecting 
x or chamber F of the fire-tubes a of boiler A, thence through 
the tubes a to the smokebox H at the other end of the boiler A, 
and so to the funnel or uptake I. Ina modification the rear end 
of the firebox is ted to the underside of the collecting box 
or chamber F, 89 that the products of combustion pass directly to 
the latter, and thence through tubes a of boiler A to the smoke- 
box H and funnel or uptake I, as in the previous arrangement. 
(Accepted March 18, 1898). 

9324. D. B. Hutton, Forest Gate, Essex. Boiler 
Furnaces, [6 Figs.) My 10, 1895.—This invention is connected 
with the damping of boiler furnaces to prevent the inrush of cold 
air when the furnace door is opened forthe purpose of firing ur 
or cleaning fires, or otherwise ; and it is applicable to all circular 
furnaces for Lancashire, Cornish, marine or similar boilers and for 
boilers of the locomotive type. For this purpose according to this 












































invention a pivoted furnace door is bined with a d and 
intervening connecting mechanism, io such a way that when the 
door is opened the damper is brought into a position to lessen the 
through draught over the furnace bridge or at any other place be- 
arake deeet ton grate a on — wang chimney, or outlet 

: conversely when the door is closed the damper 
is brought back to the position in which free draught is on 
allowed. The figure illustrates the application of these improve: 








ments to the furnace of a double-ended marine steam boiler. a@ 
represents the furnace tube, b the grate, c the bridge, d the firing 
opening, e the ashpit ; f is the shaft extending under the grate 
and adapted to revolve in bearings f! ; g is the furnace door fixed 
on the front end of the shaft f; h isa toothed wheel on the rear 
end of the said shaft. This toothed wheel gears with the 
toothed wheel A! fixed to or formed in one with the damper plate 
j, and adapted to revolve on pink. The figure shows on the left 
the door open and damper closed, and on the right the damper 
open and door closed. / is astop against which the door abuts 
when closed. (Accepted March 18, 1896.) 


VEHICLES. 


3119. A. Reichwald, London. (A. Resow, Essen, Ger- 
many ) Wood Wheels for Vehicles. [6 Figs.) February 
11, 1896.—Up to the present the spokes of wood wheels have been 
generally connected with the felloes in such a way that the plugs 
on the ends of the spokes are lodged in corresponding radial holes 
of the felloes. This construction presents the disadvantages that 
the felloes are weakened by the holes, so that under a certain or 
excessive load the plugs of the spokes are apt to split the felloes, 
and by the penetration of moisture in the joints, between the plugs 
and the felloes, both parts are liable to get rotten. These dis- 





advantages are prevented by the following manner of connecting 
the spokes with the felloes. A cap-formed shoe a of steel receives 
the outer end b of the spokes (c, d, ¢) in its cavity f. To connect 
this shoe with the felloes h, it either embraces them by means of 
two side cheeks g, and rivets i complete the connection, as shown 
with the two spokes cand d, Fig. 1. Or the prolonged bottom 
plate & of the shoe, covers the inner surface of the felloes, as shown 
with spoke e, in which case screw bolts / are passed through the 
tyre m, the felloe, and the ends of the spoke-shoe a. Such wheels 
also can be arranged so that the spokes may easily be exchanged, 
this merely depending on the special construction of the metal or 
steel nave. (Accepted March 18, 1896). 


MISCELLANEOUS. 


590. J. W. W. Drysdale and M. Stoddart, Glasgow. 
Nuts for Screw Bolts. (4 Figs.) January 9, 1896.—Thia 
invention has for its object to provide self-tightening nuts of im- 
proved construction for use mainly in securing the bolts in con- 
necting-rod end bearings to compensate for wear of the brasser, 
and it is also applicable in other cases in which it is desirable 
that the nuts employed should be self-tightening. The bolt A, of 
which only the screw-threaded end is shown as carried through 
the cap or cover C of the bearing, terminates in a reduced portion 
A’ in which is cut a slit or saw drift a, and the screw-threaded 
nut B which is fitted on the bolt in the usual way to draw it up 
and bear on the cover C is maintained in close contact with said 
cover by means of a spring D coiled within a cap or box E fitted 
overthe outer end of the nut. A washer H is interposed between 
the upper end of the nut B and the coiled spring. One endof 
the spring is passed through the elit ain the end of the bolt A, 








and the other is passed through or otherwise attached to the inclos- 
ing cap or box E, and when the nut is screwed up the cap E is 
turned 80 as to coil the spring. Catch levers F which are pivoted 
on the cap E, and are turned up out of the way while the 
spring is being coiled, are thereafter dropped into engag t 
with slots b formed in a collar }' on the nut, so as to clamp 
or hold the cap onthe nut with the spring in tension or com- 
gene The spring then applies a torsional strain between the 

lt and its nut, and tends to turn the nut B upon the bolt A 
against the resistance of the bearing cover C ; and as wear of the 
brasses occurs and the cover C yields, the nut is turned to tighten 
up the bolt. Split pins G are passed through snugs on the cap 
Eand in a groove g formed around the nut so as to prevent the cap 
slipping off, whilst not interfering with the free turning movement 
of the nutorcap. (Accepted March 11, 1896.) 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Beie1an Coat Exports.—The exports of coal from 
Belgium in the first two months of this year were 735,041 
tons, as compared with 784 434 tons in the corresponding 
period of 1895. The exports to France figured in these 
totals for 559,473 tons and 622,885 tons respectively. 
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COAST AND LIGHTHOUSE ILLUMI- 
NATION IN FRANCE. 

By C. S. Du Ricue Pre.izr, M.A., Ph.D., 
Assoc. M. Inst. C.E., M.I.E.E. 
(Continued from page 565.) 

5. Lightships, Luminous Buoys, and Fog Signals.* 
—Floating lights carried on lightships, and lumin- 
ous buoys may be regarded as subdivisions of fixed, 
occulting, and flashing lights, while fog signals 
serve as accessories of lighthouses situated at head- 
lands, on important landfalls, or island stations. 

The lightships on the French coasts carry chiefly 
reflecting or catoptric apparatus, composed of eight 
to ten reflectors for the smaller fixed mineral oil 


LIGHTSHIP 12.000 candle-power. 3 
< (Coast of Flanders) “4 o 





Focal | ___Plane 





Fig. 2/. 











Gas Lighted Boat-Bouy 


Scale 40 
Capacity 2cub.m 
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range, viz., 12 to 13 nautical miles, assuming the 
eye of the observer to be at 20 ft. above water ae 
The mineral oil used in these lights has a flashing 
point of 50 deg. Cent. or 122 deg. Fahr., as used in 
all the coast and harbour lights under the charge 
of the French Lighthouse Service. Compressed gas 
is now also being introduced on some of the light- 
ships. One of the lightships (2400 candle-power) 
is provided with a siren worked with compressed 
air, while some of the other lightships carry be 

signals. The larger light vessels of the ‘‘ Ruy- 
tingen” type (flashing lights) are about 30 metres 
‘100 ft.), and the smaller light vessels (gas lighted, 
with or without attendant), are about 20 metres 
(66 ft.) inlength. Figs. 17 and 18 illustrate the two 
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lights of 80 to 480 candle-power, having a diameter 
of 290 millimetres, while the apparatus of the 
largest revolving lights of 2400 to 12,000 candle- 
power (Ruytingen and Dyck, near Dunkirk and 
Gravelines) is composed of three groups of three 
reflectors, the diameter of the apparatus being 500 
millimetres, and the duration of the flashes five 
seconds, with intervening total eclipses of 15seconds. 
The focus of the lights is placed at 10 to 14 metres 
(33 ft. to 46 ft.) above water level, their geogra- 
phical range being about equal to their luminous 





..” The following is the comparative average cost of gas- 
fewer buoys up to 11 cubic metres capacity, of lightships 
( uytingen type) up to 2400 candles, including the siren 
worked by compressed air, and of ordinary first order 
(flashing) oil lights on the French coasts : 

Gas-lighted First Ord 
Buoy, li ° A . 196,000 fr. 
N0¥, lightship, or tower, &o.{ “oso1y “(rao0L)” (TS40L.). 


| 





Optical apparatus and lantern { 705 "isoo0e. “(OB401.) 
Maintenance and lighting per {1500 fr. 40,000 fr. 6500 fr. 
annum (601.) (1602.) (2600.) 
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oe 2m.|400-————> _ 
types. The total number of lightships is at present 
eight, of which three in the Channel (between Dun- 
kirk and Calais), and five in the Bay of Biscay, near 
the mouth of the Gironde, there being none in the 
Mediterranean.* 

Buoys lighted permanently with compressed oil 
gas, as an improvement upon the gazoline originally 
employed, have, within the past few years, been 
largely introduced, and are being further increased 
on the French coasts, the lenticular apparatus vary- 
ing from 100 to 150 millimetres in focal length, and 
the luminous power from 10 to 80 candles, only one 
of them being of 4000 candle-power. The supply 
of these fixed lights, left to themselves, has been 
tested to last as much as 150 consecutive nights 
and days, the usual time for replenishing them 
being, in practice, three weeks. The luminous 
buoys are of four types: one the ordinary type 





* The light vessels on the British coasts considerably 
exceed these on the French coasts both in number an 
in luminous power, there being 79 light vessels with a 
maximum power of 16,000 candles per light vessel. 


varying in gas capacity from 4 to 11 cubic metres 
(141 to 388 cubic feet) ; the second or flat-bottom 
type (4.8 cubic metres = 170 cubic feet); the 
third or boat type (2 cubic metres = 71 cubic 
feet), and the fourth or special type (16 to 18 
cubic metres = 564 to 634 cubic feet). Figs. 
19, 20, 21, and 22 show a buoy of each type. 
The focus is placed at an average height of 
4 metres, or about 13 ft., and their visibility 


ll}under average atmospheric conditions ranges, 


according to the candle-power above mentioned, 
from 4 to 8 nautical miles. At certain points, they 
are placed in duplicate, or — of two to provide 
for the contingency of one of them failing. Of the 








91 gas-lighted buoys on the French and African 
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coasts, 75 are placed near the shoals of Dunkirk 
and the Landes, and near the estuaries of the Seine, 
Loire, and Gironde, viz., 44 in the Channel and 
31 in the Bay of Biscay, while in the Mediterranean 
there are only 16, of which 1 is on the Riviera, 
5 on the Algerian and 10 on the Tunisian coast.* 
Permanent lights requiring only periodical atten- 
dance, have also been introduced at twelve isolated 
and dangerous stations, and other points, notably at 
pier-heads inaccessible during storms. In these 
cases, however, ordinary mineral oil is generally 
used instead of gazoline or compressed oil gas. 

The fog signals on the French coasts are either 
sirens, formerly actuated by steam, but now almost 
exclusively by compressed air, or steam or air 
trumpets, horns, or bell signals. As already men- 





* The luminous buoys on the British coasts are nos 
included in the Admiralty List; there are at present 20: 
on the coasts of England, 8 on those of Scotland, and 


d|none on those of Ireland, total 28. The number of 


ordinary buoys is 532, 117, and 73, respectively, total 
722 on the British, and 642 on the French coasts. 
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tioned, the sirens serve as accessories to the light- 
houses at headlands, important landfalls, and island 
stations, six electric lighthouses and two important 
mineral oil lighthouses in the Channel (Ailly and 
Antifer) being provided with them. The air was 
formerly compressed at 5 atmospheres (73.5 lb. per 
square inch) in compressors driven, at electric 
lighthouses, from the steam engines which actuate 
the dynamos, and at the other stations by special 
steam or hot-air engines ; but the pressure has been 
gradually reduced to 3 and recently to 2 atmo- 
spheres (44 lb. and 29 lb. per square inch), the 
motive power expended per second of sound, viz., 
the energy produced by the escape of the com- 
pressed air, being equal to 3000 to 4000 kilogram- 
metres, or from 40 to 53 horse-power respectively, 
and the consumption of air 400 litres (14 cubic feet) 
for the same unit, in sirens whose moving drum is 
from 10 to 15 centimetres (4 in. to 6 in.) in dia- 
meter. In the majority of siren stations, compressed 
air is stored in accumulator receptacles, so as to be 
available for immediate use. ‘I'he characteristics 
of the sirens vary from one sound of 3 seconds 
duration every minute, to groups of two sounds of 
of the same duration, separated by a silence of 
3 seconds, the interval between two consecutive 
groups being either 2 minutes or only 40 seconds. 
The sirens are now always placed on the summit of 
the outer cage or lantern of the lighthouses, whilst 
in some of the older lighthouses they are placed at 
distances up to 1500 metres, or about one mile, from 
the engine-house. The range of sound emitted by 
the compressed air sirens on the French coasts 
varies, according to the diameter, from 0.3 to 13 
miles, the mean range of a siren 12.5 centimetres 
(5 in.) in diameter being 5.5 miles, which may, 
however, in thick weather, be reduced to 2 miles. 
Of the foghorns, some are actuated by steam, and 
the more recent ones by compressed air. 

The number of sirens and of foghorns and bell 
signals on the coast of France (there being none in 
the Mediterranean) works out as follows : 


Fog Trumpets 
Sirens. At and ; 


Bell Signals. 
In Channel (Dunkirk to 
Ushant) pe ae we 17 
In Bay of Biscay (Ushant to 
Biarritz) AY nes ie 9 
11 26 


On the British coasts, the sirens are 47, and the 
other fog signals 151 in number, while the maxi- 
mum energy of the siren blast, e.g., at St. Cathe- 
rine’s (Isle of Wight) is equal to 600 horse-power. 


Luminous Power. 

As the writer already pointed out in the paper 
on the La Héve Electric Lighthouse, the French 
Lighthouse Department, in determining the actual 
luminous power of their coast lights, do not rely on 
any formule, but exclusively on accurate and ex- 
haustive photometrical tests which are carried out 
for every apparatus and for its illuminant, at the 
Central Dépét des Phares in Paris, the photo- 
metric method being similar to that adopted during 
the South Foreland experiments of 1885. The 
former practice of determining the luminous power 
simply by calculation, according to M. Allard’s or 
other formule, was abandoned when it was found 
that the first electric coast lights installed in 
France, according to M. Allard’s programme of 
1882, gave, by photometric measurement, only 
from 60 to 70 per cent. of their calculated luminous 
wey the considerable loss of about 35 per cent. 

eing mainly due to the inevitable imperfections in 
the optical apparatus, and to the more or less im- 
paired atmosphere. A certain, though small, per- 
centage of loss of power is also due to the absorption 
of light by the outer cage or lighthouse lantern, 
and further loss of power may be caused if the 
optical apparatus or the lantern are not kept scrupu- 
lously clean. 

The photometric test is applied in France not 
only to all lenticular apparatus, viz., apparatus 
with dioptric (refracting) and catadioptric (refract- 
ing and reflecting) lenses, but also to catoptric 
(reflecting) apparatus. As is known, the luminous 
power of all utedler apparatus, whether fixed or 


revolving, is, as a rule, constant, whilst in reflect- 
ing apparatus whose beam is not limited by screens, 
the luminous power diminishes the more the ob- 
server moves away from the axis, and when the 
light is revolving, ¢.g., in certain floating or lightship 
lights, the intensity of the beam or flash begins at 





a minimum, gradually reaches its maximum, and 
then again drops gradually to the minimum. 

From an analysis of the official list already 
quoted, the tested luminous power of the coast and 
harbour lights of all descriptions on the coasts of 
France, Corsica, Algiers, and Tunis may be shortly 
stated as follows : 


Focal Length Luminous Power 
of Apparatus. in Standard Candles. 
mm, 

Fixed mineral oil 

and gas lights 100 to 920 10 to 8,780 
Single and group 

flashing mineral 

oillights ... 150 ,, 920 350 ,, 85,000 
Lightning flash 

mineral oil 

lights ... ... 250,,920 12,000 ,, 190,000 
Hyper - radiant 

mineral oil 

lights ... eee 1330 220,000 
Fixed electric 

lights ... oe 300 120,000 
Single and group 

flashing electric 

lights... ... 300 600,000 to 6,500,000 
Single and group 

flashing lighbt- 

ning flash elec- 

tric lights 300 22,500,000 ,, 37,500,000 


It should be mentioned that the only fixed elec- 
tric lights now remaining on the coasts of France, 
viz., the two of La Canche between Boulogne and 
Dieppe, and that of Palmyre at the mouth of the 
Gironde, are in course of being replaced by electric 
(group flashing) lightning flash lights, a single light 
being substituted for the two LaCanche lights. The 
hyper-radiant apparatus of Cape d’Antifer is the 
only light of that type installed in France, as 
mineral oil lightning flash lights with smaller appa- 
ratus are more economical at the same luminous 

wer. For the same reason the French Light- 

ouse Department has refrained from introducing 
the bi-form, tri-form, and quadri-form system of 
superposed lenses with 10-wick burners adopted by 
the Trinity House and the Irish Lighthouse Board, 
an additional reason being that the French Depart- 
ment does not consider it advisable to use more 
than six wicks in one lamp. 





THE BRITISH IRON TRADE 
ASSOCIATION. 

In our last issue we gave a report of the intro- 
ductory proceedings at the recent meeting of the 
British Iron Trade Association, held on Wednes- 
day, the 6th inst. We referred to the Presidential 
Address, which, as stated, was followed by a paper 
by Mr. William Jacks, of Glasgow. 


CoNnTINENTAL COMPETITION. 


The title of Mr. Jacks’ paper was ‘‘Some 
Thoughts on Continental Competition.” As our 
readers are aware, Mr. Jacks was last year Presi- 
dent of the British Iron Trade Association, and in 
that capacity played a considerable part in the in- 
vestigation of the economic conditions of our own 
and the Continental iron industries, which formed 
a leading feature in the history of the Association 
of last year. The increased attention paid to this 
subject was no doubt largely due to Mr. Jacks’ 
former papers and to his Presidential Address of 
1894. The deputation to the Continent of last year 
has already been referred to in these columns, and 
although in some respects it produced unpleasant 
results, and the conclusions arrived at by the 
report, if not inaccurate, were misleading, yet on 
the whole it may lead to good if it draws the 
attention of English manufacturers to the growing 
importance of the Continental competition to which 
they aresubject. Turning, however, to Mr. Jacks’ 
paper at the last meeting, he commenced by giving 
the world’s production of pig iron for the years 
1871, 1882, and 1893. They were as follows : 





Tons, 
1871 11,783,000 
1882 21,321 699 
1893 * - ie 23,239,343 
Of these quantities there were produced by 
— 1871. 1882. 1898. 
tons tons tons 
Great Britain, -.| 6,627,000 | 8,498,287 | 6,829,841 
United States .-| 1,720,000 | 5,178,121 | 7,124,502 
Germany... | 1,278,e00 3,469,719 | 4,700 000 
Other countries 2,158,000 | 4,180,572 | 4,585,000 
11,788,000 | 21,321,689 | 23,239,848 











These figures, as the author says, are most sug- 
gestive. In 1871 Great Britain supplied over one- 
half of the total quantity, in 1882 about 40 per 
cent., but in 1893 only a little over one-quarter. 
We thus have a serious falling off in the produc- 
tion of this country not only in relative, but in 
absolute quantity, whilst Germany and the United 
States show an increase from both points of view. 
Since the year to which the figures were made up, 
the same influence has been exerted, and the in- 
creased production of Germany is still progressive. 
The quantity of pig iron sent from this country 
to the Continent is still large, and is con- 
sumed chiefly on the Baltic coast and in Austria. 
A large installation of blast-furnaces is being 
erected at Stettin, and will command the Ger- 
man seaboard trade. Mr Jacks tells us also that 
various similar works are being pushed forward 
in Austria to supply the home demands there, 
America is now producing 12 million tons yearly, 
whilst the production of Great Britain for 1895 
was short of eight million tons. These figures and 
facts, Mr. Jacks says, together with the steadily 
decreasing use of British coal in Germany, and espe- 
cially with the startling announcement that coal 
from Westphalia is being brought to London, and 
with the equally serious fact that ordinary Ameri- 
can pig iron is now being pretty regularly sold 
in some parts of England, indicate an amazing 
and uncomfortable change in our industrial and 
commercial conditions. 

Mr. Jacks pointed out further that not only in 
raw material alone do these conditions prevail, 
but also in regard to manufactured articles. In 
the shipbuilding trade statistics show the average 
number of vessels built yearly from 1873 to 1883 
was 127 in German shipyards, the registered ton- 
nage being 86,432 ; at the present day the tonnage 
is equal to three times that amount. In 1892 the 
tonnage was 48,208 ; in 1893, 66,474, that gives an 
average of 57,341 tons. In 1894 the tonnage was 
117,621 ; in 1895, 101,402—an average of 109,000 
tons, or very nearly an increase of cent. per 
cent. The author next proceeded to deal with 
the reports of the delegation of last year 
organised by the British Iron Trade Associa- 
tion, already referred to in these columns. Mr. 
Jacks speaks of it as ‘‘ colourless” and lacking in 
‘* precision,” so ‘‘ its value for any practical pur- 
pose is infinitesimal.” Mr. Jacks had taken a pro- 
minent part in organising the delegation, and had 
anticipated important results from its labours. These 
had not been quite realised ; the inquiry was more 
or less tentative and experimental, but it suffered 
from there being hardly any exact terms of refer- 
ence. The difficulty arose through the two parties, 
employers and employed, being equally represented 
and having equal powers. Both sides were able 
to insist upon either the inclusion or exclusion 
of facts that were deemed to be aside from the 
narrowest limitations of the inquiry ; for instance, 
such considerations as the relations of mining 
and metallurgical labour, the rates of wages paid 
in iron foundries and other kindred industries, and 
the conditions of the iron and steel industries of 
Westphalia as compared with other iron-making 
districts in Germany, were not adequately dealt 
with. ‘‘It is not,” Mr. Jacks said, ‘ difficult to 
read between the lines of the report, and see it is 
not such a document as either side would have pro- 
duced if left to itself . . . on every page, indeed, 
it bears the mark of compromise.” Mr. Jacks re- 
gretted that some members of the trade had 
evinced a disinclination to face and acknowledge 
the facts there had been disclosed. ‘‘ There is,” he 
continued, ‘‘no divine right surrounding Great 
Britain enabling her to continue, amid the changes 
and chances of commercial and industrial enterprise, 
to hold supremacy in Europe as an ironmaking 
country.” We would invite the attention not only 
of iron and steel makers, but of British manufac- 
turers of all classes, to these words of the author of 
the paper ; they express, of course, a truism, but 
it is not uncommon for a large class of people in 
this country to treat them as if they were com- 
pletely distinct from fact. 

It had already been pointed out, in the interim 


|report of April, 1895, issued by the deputation, 


that the low rate of wages paid in some industries 
and in some districts, alike in Belgium and Ger- 
many, influenced the condition of foreign com- 
petition. The average daily wage paid at the blast- 
furnaces of Belgium between 1884 and 1893 never 
exceeded 2s. 5d. for a twelve-hours day ; in the 
finished iron works of Belgium over the same 
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period the average never exceeded 2s. 1ld., and 
for seven years out of the ten was 2s. 8d. or 
under; the average daily wage paid in Belgian 
steel works as a whole did not exceed 2s, 9}d. 
per day. These figures had been questioned, 
but Mr. Jacks could speak as to their truth. 
The data as to Belgian wages were frag- 
mentary, it was true, but had it not been for the 
rejection by the delegation of all data that did not 
come under direct observation, more facts would 
have been forthcoming. The exclusion of the figures 
relating to Seraing works was a very striking ex- 
ample. The Cockerill Company is one of very 
great importance, and perhaps it would be justly 
representative to take that company in preference 
to all the Belgian works of the kind. The paper 
gives in detail figures submitted as to the Seraing 
wages, which were omitted from the delegation’s 
report. Comparing there figures with those that 
refer to British rates, Mr. Jacks could only arrive 
at the conclusion that some of our competitors do 
still pay much lower wages than are paid in this 
country ; the same remark applies to some of the 
districts of Germany. For instance, comparing 
wages paid in Scotland and Dortmund, we find that 
for 1894 miners received 5s. 6d. for Scotland, and 
3s. 7d. at Dortmund, the preceding years also 
showing a large excess paid in our own country, the 
average being, for the last seven years, 42 per cent. 
higher in Scotland than in Dortmund. If the same 
comparison was made with other Continental dis- 
tricts, the difference, Mr. Jacks says, would be 
still more remarkable. In Upper Silesia, for ex- 
ample, the average daily wages paid to miners 
working at the face over the seven years in ques- 
tion, was only 2s, 64d., or only about half the 
Scotch average, and Scotland is among our lowest 
and not the highest of our coal-mining districts in 
regard to wages paid. 

Turning now to the cost of labour in iron and 
steel works, Mr. Jacks finds that the figures ob- 
tained by the delegation, though no doubt accu- 
rate, go but a short way in elucidating this great 
economic problem. The report itself, however, 
states that in certain leading works in Westphalia 
no man was paid less than 4s. per day, and 5s. to 
6s. would appear to be a common rate; but the 
report shows that such cases must be exceptional, 
and, indeed, the detailed figures bear out the latter 
statement. The wages earned by the whole of the 
workers in the iron and steel works of Germany aver- 
age about 43]. per annum, which is a very different 
figure to the 4s. per day found to be paid in certain 
special works. r. Jacks was confident that if the 
average could be found of wages paid in this 
country it would amount to nearly twice the 431. 
quoted above ; and, indeed, he has the authority 
of several large firms in England for stating that 
their average wage is between 73/. and 80/. a year. 
By way of securing himself against adverse criticism 
Mr. Jacks made an observation, which it is but 
fair we should repeat. He does not object to the 
higher rate of wages in this country, but still con- 
siders that much remains to be accomplished before 
this subject of comparative wages can be placed on 
a really sound and complete foundation. 

The success of international competition does 
not, however, depend on wage rates alone, for we 
see German finished iron and steel imported largely 
into Belgium, where the nominal wages are con- 
siderably lower, and Alabama pig iron is now 
being brought into this country. In regard to 
natural conditions, no Continental country has 
cheaper raw materials than Great Britain, nor has 
any country a more advantageous geographical 
position for a large and convenient export trade. 
We have natural advantages in the assemblage of 
raw materials, but on the Continent, in some parts, 
we are outstripped in this respect with regard to 
price, owing to the low rates of charges for trans- 
port. This is is a circumstance which Mr. Jacks 
does not dwell upon so fully as he might have done. 
It has, however, been already well discussed in 
these columns and elsewhere. If we had but to 
consider the bringing of foreign iron and steel into 
this country we should not have much cause for 
disquiet, as our own manufacturers would soon 
feel the pinch of competition, and while we have 
such an enormous excess of ironmaking plant it 
would not be likely to remain idle entirely. We, 


however, depend for our support on our foreign 
customers, and it is here that the Continent is 


steel ; it will be looked forward to with interest, and 
should teach our iron and steel makers lessons 
which they should, as he says, learn by heart. It 
will show that in every part of Africa, in Morocco, 
the Cape, the Transvaal, New Guinea, the smallest 
of the South and Central American Republics, and 
the most important islands in the Pacific, the Ger- 
man steelmaker has established a footing and is 
developing a trade; moreover, in India, Australia, 
China, and Japan they are to be found as competi- 
tors. ‘‘ This they have done,” says Mr. Jacks, and 
no one knows better than he, ‘‘ by sheer hard work 
and push, while it is feared that many at least of 
our British manufacturers have been content to re- 
main at home and wait for orders.” : 

One of the most striking features in this trade 
struggle is the way in which the Germans extend 
their business abroad by representatives. They have 
sent agents everywhere ; there are German syndi- 
cates expending money in securing business in par- 
ticular localities by forming permanent exhibitions 
of the products of their members; they have started 
agencies and trade journals in such countries as 
China and Japan. Our agents and diplomatic repre- 
sentatives abroad are chiefly engaged in diplomatic 
action or unearthing political intrigues. Whilst 
they send only formal and belated reports and sta- 
tistics, the diplomatic and consular representatives 
of Germany abroad are equally active, alert, and 
useful in the commercial and industrial as in the 
political world. So says Mr. Jacks, and an ex- 
ample, which did not occur in the paper, was 
given. Some time since the Japanese Government 
decided to order certain warships, and determined 
to send a Commission to Europe for the purpose. 
This became known in China. The German Consul 
there at once telegraphed to Berlin, not only the 
bare fact, but all the particulars that could be 
gathered of the nature of the vessels required. 
The consequence was that on the arrival of the 
Commission in that city, detailed plans were 
ready, showing full details, of vessels proposed, 
which would fulfil all the conditions that had been 
determined upon. As a result, a contract was 
signed before the Commission left Berlin, the 
German shipbuilders thus obtaining the order. 
The Commissioners never so much as reached 
London. The instance has been told before, but 
it could be matched by countless incidents of a 
like nature, although of lesser magnitude. As 
Mr. Jacks says, our German friends are always on 
the spot ; their success is phenomenal, and, as he 
adds, well deserved. German competition has 
caused much soreness in this country ; that, perhaps, 
is natural, considering the very exalted notion the 
average Briton has as to his right to a monopoly of 
the world’s trade. That monopoly, however, 
which once virtually existed, came by the exercise 
of those virtues in which it would now seem we 
are being excelled to some extent by some other 
countries, As sure as like causes produce like 
effects, we shall lose our trade unless we labour to 
deserve to keep it. 

The question of strikes was the last dealt with 
by the author in his paper. Of all factors which 
tend to assist foreign competition and drive away 
business from our own country, he said, none are 
so fatal as the gigantic and prolonged strikes and 
lock-outs which from time to time paralyse in- 
dustry in different parts of the country. During 
the last 40 years the author has never known a 
serious strike which has not ended disastrously, 
from the carpenters’ strike, which drove ship- 
building from the Thames, to the Scotch coal strike 
of 1894. The effects of the latter are seen to this 
day, in that many classes of coal are a drug in the 
market, owing to the loss of export trade, and also 
in the extremely low rate of miners’ wages, due to 
the same cause. It is not only, the paper went on 
to state, in this direct loss to masters and workmen, 
and in the loss of old markets, that the most disas- 
trous features of these unwise outbursts appear. 
Perhaps a more fatal effect is the assistance they 
give to foreign competitors by checking enterprise 
and alarming capital so as to prevent its em- 
ployment in home industries. ‘‘ Never in the history 
of the world was there such an amount of accumu- 
lated wealth seeking investment, but its owners 
prefer lending it at 2 or 3 per cent. on stable 
security, rather than invest it in industrial under- 
takings which would enable the country to open 
new markets all over the world. That this pheno- 
menon is caused by a feeling of uncertainty and 





pressing us hard. Mr. Jacks has in prepara- 
tion a Table showing how far the Germans 
have conquered the newest markets for iron and | 


insecurity, produced by this undesirable feature 
of the conditions of trade, a glance at any invest- 





ment list will show; and if further proof were 
needed it may be found in the fact that large 
sums of British money are being invested in the 
industries of other countries where this element 
exists to a much less extent.” 

Mr. Jacks hopes much from the good results of 
conciliation which have generally been found suc- 
cessful where fairly and honestly tried ; his own 
personal views are that sooner or later the solution 
of the problem will be found in some develop- 
ment of the system of profit: sharing. 

A long discussion followed the reading of the 
paper. A large part of this turned on the subject 
raised by the author in regard to assistance to be 
obtained from consuls abroad. The President 
narrated an interesting incident which throws a side 
light on the matter. He knew, he said, a young 
gentleman who was an excellent shot, good at cross 
country, could play cricket, tennis, golf, and had 
many other accomplishments such as were gained 
at the Universities and public schools. Ashe had 
recently got married, he was anxious to supple- 
ment the income he already possessed by some 
labour of his own, and approached Sir Alfred 
Hickman with the object of getting advice. The 
President asked him what his knowledge of busi- 
ness was. It was absolutely nothing. What could 
he do in the way that gentlemen ordinarily earned 
a living? Nothing at all. The President gave it 
up as a hopeless job, but afterwards was relieved 
to hear that he had obtained a consular appoint- 
ment abroad, In this matter of assistance from 
those on the spot, which the British manufacturer 
and merchant did not get, and which the manu- 
facturers and merchants of other countries did get, 
the Chambers of Commerce are about to approach 
the Government on this subject, and the chairman 
thought the British Iron Trade Association should 
join in the delegation. Some time ago Mr. Curzon 
was at Wolverhampton, when the matter was put 
before him, and he expressed himself willing to do 
all he possibly could. 

Mr. Parkes suggested certain alterations and addi- 
tions in the manner the report of the delegation was 
put forward. Especially it should be worked out 
to show how the wages per day affected the wages per 
ton of iron patcan a task, we may add, which will 
put a considerable burden on the framers of the 
report, and one which can only be carried out by a 
person having technical and practical knowledge 
of the subject. Mere statists’ figures would be 
simply disastrous. The speaker also deprecated 
any effort to reduce the wages of workmen in this 
country, and in the remarks he made undoubtedly 
carried the meeting with him. Of course no one 
wishes to reduce the British workman’s wages. 
The question is what is the best way to prevent, 
as far as possible, untoward events taking place. 
Wages may be reduced in degree or in toto. The 
question, however, is a very large one, and in- 
volves the study of a large mass of comparative 
figures. Mr. Parkes attributed the success of 
foreign competition principally to the higher rail- 
way rates of this country. He said the big railways 
do not seem to encourage trade here, but rather 
sought to put an incubus upon it. There is a good 
deal of truth in what Mr. Parkes says ; but railways 
only act as all other corporations and individuals 
do when the incubus takes the form of money paid 
into their own pockets. As Mr. Parkes says, it is a 
very difficult question. We agree with him that 
there is nothing like competition to bring down 
railway rates, as in the case of all other rates, 
charges, costs, and prices. He suggests canal com- 
petition for the purpose. That also is a difficult. 
question, but something might be done in prevent- 
ing canals falling under the influence of railway 
companies. Mr. Parkes also spoke of ‘*‘ German 
adaptability,” a phrase which we commend to the 
notice of British iron and steel makers. 

An iron merchant, whose name did not transpire, 
made an excellent speech, although we may not 
agree with all he said. He supported Mr. Jacks, 
and even went further in the same direction. He 
thought that railway rates were only unfair on 
manufactured articles, and not on raw material—a 
very natural view for a merchant to take, but one 
evidently not shared by the manufacturers present, 
to judge by the murmurs of dissent. He pointed 
out, however, that railway rates could not alto- 
gether be charged with our loss of trade. Middles- 
brough is well situated in this respect, not being 
much affected by railway rates. He thought it was 
the fiscal system abroad that was chiefly responsible 





for our troubles. The foreign manufacturer, he said, 
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can give 22s. for 1l., that is to say, he was protected 
in his own market, and could charge there 44 
prices, so that for material he sent abroad he 
could sell even below cost price, in that way getting 
rid of surplus and reducing standing charges. 
The speaker also thought that manufacturers might 
change their methods of production with advan- 
tage. He took windmills as an instance. At one 
time the milling trade was entirely leaving this 
country, and it seemed as if Englishmen would be 
fed with nothing but foreign-made flour. That was 
owing to the introduction abroad of more elaborate 
machinery for milling purposes ; the windmills were 
getting starved out. Certain enterprising persons 
connected with the trade found this out ; they sunk 
large sums of money in milling machinery of an 
advanced make, and now English firms could "com- 
pete with any one. The iron and steel makers in 
the same way ought first to put down new plant ; 
then, if necessary, they must attack the men and 
reduce wages, and after that they must fight the 
railways. The prospect is not, we must confess, 
very encouraging to investors. The speaker had 
less hope that the railways would come to their 
senses than the men, as the latter would speedily 
recognise that a small loaf was better than no loaf 
at all. The speaker was, however, sanguine that 
the present state of affairs was but temporary ; he 
hoped for a trade revival, and considered that if 
America would declare emphatically for a gold 
standard, then there would le a trade revival such 
as the world had never seen. 

Mr. Hadfield also made an excellent speech, which 
we regret we cannot produce in full. He pointed out 
that the railways a practical monopoly, and that 
somerail ways were paying 100 percent. on theirstock. 
In America the freight was considerably less on rail- 
way carriage, whilst in Germany there were two sets 
of charges for goods, one for quick and one for slow 
delivery. If railway rates could be reduced, manu- 
facturers would not mind if their materials were 
somewhat longer on the road. A previous speaker 
had remarked that our cumbrous and unscientific 





method of computing weights and measures stood 
in the way of trade development. Mr. Hadfield 
pointed out that we are not equal to the Germans 
in giving out costs, and that was from our failure 
to use the metric system. The proportion of cost 
due to getting out charges was considerable, and 
a great saving could be made if a more rational 
system were introduced. It was not so much, 
however, in first cost as in the general convenience 
and facility of intercourse with foreign countries 
that this was desirable. Mr. Hadfield’s views on 
the labour question are well known to our readers, 
for we have more than once dwelt upon them. 
He is an employer who takes certainly a fair- 
minded, perhaps a generous, view of the whole 
situation. Naturally he did not agree with those 
who attribute the success of foreign competition to 
an excessive wage list. He pointed out that Ger- 
many was one of the first countries to take up 
technical education, whilst we were very late in 
doing so, for which we are now suffering. In 
America, also, there is twice the amount of educa- 
tion amongst the working classes that there is here. 
We have not space here to enlarge on Mr. Had- 
field’s statements on this subject, but they were full 
of common sense and kindly feeling. 

Mr. Carson, of Warrington, contributed a useful 
point to the discussion. He said that in West- 
phalia and Belgium the joint-stock companies gave 
most full and detailed information in their reports. 
In this respect they went further than any com- 
panies in England would go. He had gone through 
a large number of these reports, and could state 
most positively that the average wages per ton were 
from .50 to .55 of those paid in England, and there- 
fore the proportion stated by Mr. Jacks of 57.5 per 
cent. was fully borne out. 

Mr. Jeremiah Head pointed out in regard to rail- 
ways, that in this country they were made in early 
days, and their construction was very expensive ; 
that naturally made rates high, for investors had 
the right for a return for their risk and outlay. If 
a railway were now made to Sheffield on the 
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American plan, a paying rate could be established 
which would be one-third that now in force. The 
working expenses in this country were also en- 
hanced owing to the precautions forced upon the 
companies by legislation. 

Several other speakers were heard. We have 
not, however, space to follow the discussion further. 
Mr. Jeans explained some points in the procedure 
of the delegation, of which he was secretary, and 
also quoted certain figures given by Sir Lowthian 
Bell in his evidence before the Commission on 
Trade Depression. 


Tue Iron INpDustRY oF BIRMINGHAM AND 
BessEMEr, U.S.A. 


Mr. Jeremiah Head next read a long and in- 
teresting paper on the above subject. Our report 
has already extended to such a length that we have 
not space to deal with this contribution in the 
manner it deserves. He detailed at some length 
the various natural advantages enjoyed by this 
favoured region, dwelling on the geographical posi- 
tion, the facility with which raw materials can be 
obtained, the excellence of the negro labour, the 
cheapness of railway rates, and other points. For 
these we must refer our readers to the original com- 
munication. The distance of the district in ques- 
tion from a seaport is, of course, a drawback, 
although this is mitigated by the advantages in 
railway communication. In concluding his paper 
the author said he was inclined to believe that the 
great prosperity which is probably in store for the 
iron and steel makers of the South will come from 
supplying cheap iron and steel to the southern and 
western States, and perhaps to Mexico. This de- 
velopment may possibly prejudice to some extent 
the interests of the northern producers who created, 
and have so far retained the trades in question in 
their own hands. Mr. Head is confident, however, 
that British iron and steel makers need be under 
no apprehension that their interests will be detri- 
mentally affected under any circumstances likely 
to occur in the immediate future by the operations 
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of their fellow-manufacturers of Birmingham and 
Bessemer, U.S.A. 

A paper by the Secretary, Mr. J. S. Jeans, was 
also on the agenda, but the reading of it was post- 
poned. 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 


(From oun New York CorrESPONDENT.) 
(Concluded from page 534.) 
Hypraviic Grave ELevator. 

THIS was a very interesting paper by Mr. Cran- 
dall, and described a system of elevating large 
masses of gold-bearing gravel at the Chestatee 
Mines in Georgia. Fig. 9 is a section of the opera- 
tive part of the apparatus. It consists of the fol- 
lowing parts : 


A. Cast-iron elbow at the base of the elevator. 

B. Wiogs of vanes, to straighten the water before it 
enters the nozzle. 

C. Nozzle. 

D. Air cap. 

E. Air inlet pipe, to furnish air when the bottom of 
the discharge pipe is submerged. 

F. Studs to support the discharge pipe, and to keep it 
and the nozzle in line. 

G. Cast-iron flanged throat, 

H. Discharge pipe. 

I. Discharge box. 

K, Hood for discharge box. 
L. Adjustable wood packing around discharge pipe. 
M. Discharge flume. 
N. Adjustable flume supports. 


The method of operating is described as follows : 

‘“*At the Chestatee Mine the water supply 
is conducted to the mine through a 9-in. pipe. 
At a suitable point the water is divided, and a 
5-in. pipe conveys that used by the lift, while 
a 7-in. pipe conducts to the giant. Valves are 
provided at the tee, so that one or both may be 
shut off as necessity requires. The lift is set into 
the slate to such depth as may be desired, and 
connection is made with the water supply pipe. 
The discharge pipe is then slipped over the throat 
and the discharge flume is put in place, the dis- 
charge pipe being set at such an angle of inclination 
as may be necessary to give proper grade to the 
tailings flume and allow the pipe to extend afew 
inches through the bottom of the hooded box. 

‘“‘The air pipe E, Fig. 10, is then screwed into 
place, and the lift is ready for operation. We 
govern the depth to which we set the lift into the 
bedrock slate by the hardness or softness of the 
latter. Ifit be hard, frequent moving is cheaper 
than cutting slate drains. If soft, we go as deep 
as the slate will stand without timbering. This we 
find to be about 7 ft. 

‘A main drain is then started in the general 
direction of our work, from which laterals are after- 
wards cut as required ; and, at some suitable place 
near the lift pit, a box about 6 ft. long by 32 in. 
wide is set into the drain at grade, and in this is 
placed a cast-iron ‘grizzly’ having round holes 
23 in. in diameter. This catches any rocks which 
may escape the forkers, and insures that nothing 
will get to the lift which will not readily pass 
through the throat, which has, when new, an open- 
ing of 3 in.” 

About 200 ft. of 5-in. pipe are used in the lift 
water supply before extending the 9-in. pipe line, 
and it is often the practice to move 100 ft., dig the 
pit, reset the lift, and get ready for work in a 12- 
hours shift with five men. The lift has a 1}-in. 
nozzle discharging through a 3-in. throat into a 
6-in. pipe, and lifting an average of 18 ft. vertically 
with water at about 60 lb. pressure per square inch. 

Two papers may be mentioned here, of which it 
is not possible to present any abstract ; the first 
was on ‘*The Embreville Estate” of Tennessee, 
by Mr. Guy R, Johnson, and was an interesting 
paper on the ore and metallurgical plant in the 
district bearing that name. 

The second paper was by Professor R. H. 
Richards, of Boston, Past-President of the Institute, 
who presented an interesting paper illustrated by 
diagrams, entitled ‘‘ Experiments in Sorting before 
Sizing.” The process described consisted in separat- 
ing the ore from gangue rock, and was divided into 
two operations. The sorting was done by allowing 


the crushed material to fall by gravity through a 
pipe containing an ascending current of water, and 
thus separating the heavy from the light material. 
The velocity of the water was regulated according 
to the result desired. The sizing was then per- 
formed by the ordinary screens. 





Professor Carpenter, of Cornell University, 
showed that after cast iron was strained in a teat 
and the load removed, the iron takes a permanent 
set, and if further tests are made, it shows a well- 
defined elastic limit at the point to which it has 
been strained, and a uniform modulus of elasticity. 


TITANIFEROUS AND PuHospHoRtIc ORES IN THE 
Buast-FuRNACE. 


‘*The Effect of Additions of Titaniferous Ores to 
Phosphoric Iron Ores in the Blast-furnace” was the 
title of a paper by Auguste J. Rossi. The author 
describes four experiments made by himself. The 
ores, intimately mixed with powdered charcoal and 
appropriate fluxes freed from phosphorus, were 
placed in a graphite crucible, Prosi 200 to 500 
grammes of ore being used in one operation. The 
crucibles were charged in a furnace filled with char- 
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coal, through which cold air was blown under a 
pressure of a few ounces. The ore in Experiments 
B and C contained 1.75 per cent. of P?0; (corre- 
sponding to 0.764 of phosphorus) and 59 per cent. 
of metallic iron. The ratio of phosphorus in the 
ore to 100 of iron was 1.28. 

Experiment B.—Sterling ore was used alone ; the 
fluxes were silica, alumina, lime, and magnesia, 
all practically pure; powdered soda glass was 
added to promote fusion. The button weighed 


147 grammes. The analysis showed : 
Per Cent. 
Graphitic carbon ... ate 2.99 
Combined _,, 0.18 
Total a 3.17 
Phosphorus ... a 1.125 


The iron was No. 2 grey, fairly good and strong. 

‘* Experiment C.—In this experiment the same 
Sterling ore was used, but it was mixed in the 
proportion of three Sterling to one of titaniferous 
ores from the Adirondacks, containing some 18 to 





20 per cent. of titanic acid; phosphorus, 0.017 ; 








sulphur, 0.0236; and practically the same amount 
of iron as the Sterling (57.90 against 59 per cent. ). 
Enough phosphate of lime was added to the 
mixture to bring the percentage of phosphorus up 
to that of Experiment B, that is, to a ratio of 
1.28 P to 100 Fe. We obtained a button (147 
rammes) to all appearances of the same grade 
(No. 2 grey) as in the case of the Sterling ore 


smelted alone, but it proved quite strong and 


tough, and required several blows of a heavy 
hammer to be broken on an anvil. It analysed as 
follows : 
Per Cent. 
Graphitioc carbon ee 
Combined _,, 0.33 
Total - 3.87 
Phosphorus ... 1.229 


Titanium ciate a ee eae 
‘The fluxes used were the same as in Experi- 
ment B, and the same quantity of powdered glass 
was added. Not only was the grade of iron not 
lowered by the addition of titaniferous ores, but 
the analysis proved that the button C contained 
much more total carbon, the excees being mostly in 
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graphitie carbon. In preceding experiments with 
these same titaniferous ores, either in the blast- 
furnace or in the crucibles, under ordinary con- 
ditions, we had obtained white or rather light steel- 
grey iron of the following composition : 


Fic. 11. 


Per Cent, 
Silica ... Sis oo » OMe 
Compound carbon 2.56 
Graphitic _,, 0.23 
Total pee bes 2.78 

And in another case : 

Per Cent. 
Silica ... , 0.29 
Manganese ... a bis eat 0.34 
Total carbon (mostly combined) ... 4.56 


The author pointed out that these experiments 
showed the peculiar influence which the presence of 
phosphorus seems to have exerted on the state of 
the carbon in the pig metal obtained from mixtures 
of phosphoric and titanic ores. 

** From the titaniferous ores, used alone, a metal 
characterised by a large amount of combined carbon 
would have been normally expected, and, a priori, 
one would suppose that the addition of 25 per 
cent. of such ores to phosphoric ores yielding, 
when smelted alone, a No. 2 grey pig metal ought 
to lowerthe grade of the resulting iron. But the 
amount of graphitic carbon was greater in C (titanic) 
than in B (phosphoric), with a percentage of from 
5 to 1.22 of phosphorus in the metal in both cases. 
Furthermore, we find that under the same condi- 
tions of treatment, while a highly phosphoric ore, 
used alone, yielded a button of a No. 2 light grey 
iron, the same ore, mixed with 334 per cent. of 
titanic ore, yielded a metal containing the large 
amount’ of 3.89 per cent. of graphitic carbon, and 
strong though containing 3.225 per cent. of phos- 
phorus, an abnormal percentage, purposely chosen. 

‘*In short, while titanium in an iron ore (at 
least under the conditions observed in smelting 
these ores hitherto) has a tendency to throw the 
carbon in the metal into the combined state, the 








628 


ENGINEERING. 


[May 15, 1896. 








presence of a considerable amount of phosphorus 
simultaneously with titanium, in a mixture, modi- 
fies the conditions of existence of the carbon to the 
extent of throwing it almost all into the graphitic 
state, this effect being the greater the more phos- 
phoric the mixture, and the greater the proportion 
of titaniferous ores used.” 

This concluded the business of the session so far 
as the reading and discussion of papers is con- 
cerned. The election of officers for 1896 was an- 
nounced as follows: President, E. G. Spilsbury, 
Trenton, N.J. ; Vice-Presidents, H. 8. Chamber- 
lain, Chattanooga, Tenn. ; Anton Eilers, Pueblo, 
Col.; Managers, James Gayley, Pittsburgh ; James 
F. Kemp, New York; Benjamin 8. Lyman, 
Philadelphia; treasurer, Theodore D. Rand, 
Philadelphia; secretary, Dr. R. W. Raymond, 
New York. 

The annual banquet of the Institute was presided 
over by Mr. William Metcalf. 

In addition to the regular business, the excur- 
sions were numerous and of especial interest. 
Your correspondent includes in this report short 
notices of some of these, but two of them, those of 
the Westinghouse Works at Brinton, and the 
Latrobe Steel Works at Pittsburgh, he has noticed 
in separate articles. On page 642 we publish two 
more illustrations of the last-named works, de- 
scribed on page 571 ante, and showing views in the 
machine shops of the works. 


Tue Jones AND LAUGHLIN Works. 


The Jones and Laughlin Works, Limited, was the 
first point of interest visited. In 1894 these works 
contained 92 puddling furnaces, but the week pre- 
vious to this visit the last furnace had been aban- 
doned, and they were replaced by two 9-ton Bessemer 
converters erected in 1886, and by two 20-ton open- 
hearth furnaces recently erected. The writer recalls 
& visit made there many years ago, and then, as now, 
the speciality of the firm was cold rolled shafting, 
only it was a novelty on the former occasion. The 
process has not been altered ; the shafts are rolled 
while hot to nearly the proper size, then cooled, and 
passed between very heavy rolls at a low speed until 
they become round and smooth, and of the proper 
diameter. They are then tested for straightness and 
made accurate by power presses. The rolling mills 
have a capacity of 500,000 tons per annum, and in 
one mill the roll trains are driven by overhead 
shafting. There are also two continuous roll trains 
to makethe bars. One is used as a finishing mill, 
the blooms rolled to 6 in. by 4 in. being received 
direct from a reversing mill where the blooms have 
been rolled from large ingots ; they are reduced 
without reheating down to various sizes of flat bars. 
In the other, 4 in. by 4 in. reheated steel billets are 
rolled by nine continuous trains into rods 1} in. in 
diameter. Thence going to an ordinary guide mill, 
they are reduced to 1 in. or smaller, and are then 
placed on a straightening bed 125 ft. long. The 
heating furnace is similar to the one at the Latrobe 
Works, which were visited later. The bed is in- 
clined, and the billets are placed at the cool end and 
fed forward to the furnace. 


Tue SHOENBERGER STEEL Company. 


The Shoenberger Steel Company, so called from 
its founder, and dating back to 1826, now makes 
steel boiler-plate by the open-hearth process instead 
of iron boiler-plate. The works are very compact, 
as may be judged when the reader understands 
that in four city blocks are crowded two blast- 
furnaces with stock yard, two open-hearth furnaces, 
a blooming mill, a plate mill, a Bessemer plant 
with two converters, a sheet mill, a horseshos 
factory, a puddle mill with squeezers, muck bar and 
finishing train, and a nail factory. There is also a 
new continuous mill to roll flat bars. 


Tue Fort Pitt Founpry. 


The Fort Pitt Foundry was the great reliance 
of the United States for heary guns in 1861, but 
now, in times of peace, it makes heavy machine 
tools instead. We saw castings of 65 tons being 
machined. They were also busily engaged in 
making a reversing blooming mill direct-connected 
engine with two cylinders 50 in. and 72 in., piston 
valves and hydraulic reversing gear, and another 
with two cylinders 42 in. and 60 in., and geared 5 
to 7; also a 32-in. universal slabbing mill with re- 
versing engines 46 in. and 60 in. for driving the 
horizontal rolls, and 28in. and 60in. for the 
vertical ones. 


Tae Star Trnpiate MIL. 


One of our comparatively new industries was 
also inspected, and which seems to thrive in spite of 
the determined efforts of our mugwump statesman 
to kill it—the Star Tinplate Mill. Its capacity was 
stated to be 1200 boxesdaily. The process consists 
of taking flat steel bars 6 in. to 8in. wide and 30 ft. 
long, and fin. to # in. thick, and after shearing 
them to the desired size, to roll them to sheet ina 
two-high mill. They are doubled in rolling until 
some eight thicknesses can be rolled at once. After 
separation they are pickled so that the scale is 
removed, then cold rolled, annealed in cast-iron 
boxes tightly closed to prevent oxidation, and after 
being thoroughly cleaned in acid and dipped in oil, 
they go into a bath of melted tin, and pass through 
rollers to remove the surplus tin. Brushing ma- 
chinery by the acid of sawdust removes all grease, 
and when inspected they are ready for market. It 
is very much to be hoped that the near future will 
see great developments in this industry. 


THe Homesteap STEEL Works. 

On Wednesday, notwithstanding a temperature 
of 6 deg. and a high wind which made matters 
worse than a —6 would have been, the party 
started in a special train for the Homestead Steel 
Works. This spot was celebrated for the fierce 
riots, in which many men were killed, less than two 
years ago, but to-day all is peaceful, if any place 
can be so called where there is an incessant din. 
The place was overhung with a heavy smoke, and 
small engines were running around the various 
works hauling ingots and other material. All the 
open-hearth furnaces were working on basic, the 
door of one being open, and the car ready to re- 
ceive the ingot. We visited in succession the large 
beam mill, the armour-plate mill, and the open- 
hearth furnaces. Four new 50-ton furnaces have 
been recently constructed, and it was reported 
that more would be erected shortly. On our 
arrival at the armour-plate mill, a 50-ton plate 
was rununder the 10,000-ton hydraulic forging press. 
An electric travelling crane provided with an end- 
less chain transported the plate to the press, and 
turned it over from time to time. At each stroke 
the thickness was reduced about 2 in., and the 
plate moved forward about 6 in. But the most 
ingenious apparatus seen was the electric trolley 
car, if so it could be described. This was used for 
transporting the steel blooms. The operator was 
seated, and controlled the car by means of electric 
switches. The effect seemed marvellous; the car 
went about its work by itself, and apparently at its 
own volition, and yet it did what few men ever do 
—the right thing at exactly the right moment. The 
design was from the fertile brain of that distin- 
guished engineer, Mr. Julian Kennedy, who was 
present, although he is not connected now with 
these mills, no doubt to the regret of the owners. 
The actual machinery was not visible, being below 
ground. The earth has been said to hide many a 
failure, especially true of doctors’ patients, but in 
this case it hid a great success, to our regret. The 
laboratory where the microscopical investigations 
are made was visited by some. Enlarged images 
of the structure of the steel under the microscope 
are thrown on a screen by means of a lantern with 
an arc light. By means of this the changes in 
structure under different temperatures or rolling, 
or other conditions, are recorded for close scrutiny, 
and much valuable information thus acquired. The 
writer had hoped for some additional data and 
photographs of these mills, but, although promised, 
they have not been forthcoming, and this article 
cannot be further delayed for them. 


Tue Epaar THomson Streri Works. 


From here the party went to the Edgar Thomson 
Steel Works, which have so frequently been visited 
and described as to be well known. In the rail 
mil] the finishing shop has been lengthened about 
300 ft., so as to facilitate handling 60-ft. rails. The 
output of the blast-furnaces was stated to be 400 
tons per day, and one of them claims 600,000 tons 
without the necessity of relining. From here the 
party returned to the hotel, where later they 
attended the evening session and absorbed wisdom. 


THe Carnecie Liprary. 


_ One of the prominent attractions in Pittsburgh 
is the Carnegie Library, which is illustrated on 
page 626. This building was donated to the city 





by Mr. Andrew Carnegie on condition of an appro- 


priation of 40,000 dols. annually from the city for 
its maintenance. The foundations were laid in 
1892, and the building was dedicated in 1895. It 
stands in a commanding position on the summit of 
a hill overlooking the city, and in the midst of a 
fine park. The material is Ohio sandstone, of a 
light grey colour. The towers are 162 ft. high. The 
building is fireproof, and can hold about 200,000 
volumes under present conditions, but provision is 
made for a large increase if required. ‘The extreme 
dimensions are 392 ft. by 148 ft. The library, 
which forms the heart of the building, is 119 ft. 
long, and is flanked on either side by projecting 
wings containing the science and art museums. 

The music-ha)] contains an organ with 122 stops. 
Weekly recitals are given by the musical director, 
and concerts at stated intervals. Musical lectures 
are also a feature in the programme. In the art 
gallery are to be seen the works of the most famous 
artists of the world. Altogether this is one of the 
noblest monuments any man could desire, and Mr. 
Carnegie may well view his generous gift with the 
greatest pride. The party were received by the 
librarian, Mr. Anderson, and escorted round the 
building. The writer, having had an opportunity 
to meet this gentleman, desires to compliment him 
on the thorough manner in which he fulfilled his 
duty on the occasion, and which is only — by 
the way in which he performs his duty as a librarian, 
this last information being acquired from conver- 
sations not alone with him, but by the general tes- 
timony of citizens of Pittsburgh. 

The plans of this building were selected from a 
number (97 in ail) offered from all parts of the 
United States, and those chosen were the result of 
several weeks’ study by a committee. Singularly and 
fortunately, they were drawn by Messrs. Longfellow, 
Alden, and Harlow, of Pittsburgh. 

The next day for excursions was Friday, and it 
was a pretty severe experience from snow and cold, 
but nothing ever interferes with a trip for informa- 
tion, so we started in a ‘‘special” on the Pennsyl- 
vania Railroad at a rapid pace, and on going east 
27 miles, drew up, or rather backed into, a siding, 
and proceeded to view a method of glass-making. 
The application of the Siemens regenerative prin- 
ciple to this industry was the novelty we were 
asked to witness. Here was a tank 125 ft. long 
and 25 ft. wide, capable of holding 750 tons of 
molten glass, with a series of regenerators built 
along the sides. After the material has been 
mixed in proper proportions, it is put into a 
sort of steel scoop having a long iron handle ; this 
is run to one end of the furnace, and by turning it 
over, the charge is dumped into the tank, as it melts, 
travelling slowly towards the other end, the various 
impurities are exhausted, and the glass-blowers take 
it from the tank at several points and proceed in 
the usual method to blow out a cylinder, and then 
by cutting one side with a diamond to open it flat 
and make window glass in the time-honoured 
manner. The next step must be to get automatic 
blowers, and a number of so-called ‘‘ statesmen ” 
in Congress just now might be utilised in this way, 
for they are certainly good for no other purpose. 
This factory also produces pressed and blown glass, 
but there was nothing novel in the process. From 
here our train whisked us at great speed to Latrobe, 
and there we saw the interesting and novel pro- 
cesses already described. The product is for the most 
part rolled steel tyres for locomotive wheels and for 
car wheels, 

Our Latrobe hosts, having astonished us with the 
completeness and adaptability of their plant, now 
proceeded to delight us with the completeness and 
adaptability of a bountiful lunch. Then, having 
made us twice glad, they made us sorry to leave; 
but we embarked, if one can so characterise the 
mounting into the train, and proceeded to fly 
along a smooth railroad—the Pennsylvania—and 
at a very rapid speed. After an hour or so we 
landed at an ill-smelling structure, seemingly 
about to fall from absolute mortification at its 
condition and use. It required some faith to 
believe this was the Penn Salt Company, whose 
operations extend even to Greenland, since it was 
said they obtain mineral cryolite from there, and 
from it they manufacture acids of all sorts ; this 
last, judging from the odours, was self-evident. 
Indeed, it was pronounced. We remarked at first 
what we took for masked highwaymen—and the 
timid members held up both hands in true Arizona 
style—but they seemed peaceable, and proved to 





be the workmen, their faces muffled in silk hand- 
kerchiefs to protect them from the fumes. We 





eekly 
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were shown concentrated lye, and that smelt worse 
than the ordinary lye. We were also told there 
were fine sulphuric acid works in a new building 
pointed out to us, where the proprietors seemed to 
fear we might stray and see something. The writer 
beat a retreat with tears in his eyes, and thought 
the most concentrated lie was the statement that 
the works were worth seeing. Why the party was 
brought there and left to wander without guidance, 
and to nearly perish, no one could say ; it was the 
only blemish to a delightful series of excursions, 
and, like a spot on the sun, only made the care 
of our Pittsburgh hosts on every occasion, seem the 
brighter by this contrast. 





POWER-WORKED TRAMOARS. 

At the present time, when public attention is 
somewhat hysterically excited on the problem of 
substituting to a large extent the use of horses by 
the introduction of mechanical traction, all the 
experience that can be gained upon the subject has 
an especial value. It is only from France that such 
experience can be gathered, for there many engi- 
neers have seriously attacked the question, and 
with a considerable amount of success. The enter- 
prise they have shown has been encouraged by the 
now famous competitions, inaugurated by the 
enterprising proprietors of the Petit Journal ; these 
competitions, however, referred to the application 
of power for the propulsion of small or pleasure 
vehicles. The more serious side of the subject has, 
nevertheless, been steadily followed up by various 
French engineers who have found no small encou- 
ragement from the employers of horse traction on 
a large scale. Reverting for a moment to the less 
important part of the subject, what is specially 
alluring to the general public is the vision of 
power-propelled carriages of the lightest possible 
types—in fact, automobile cycles—by which high 
speeds may be obtained without effort, and there 
are not a few who anticipate that in the not remote 
future such mechanically-propelled vehicles will be 
as numerous on our roads as bicycles are to-day. 

It is almost unnecessary to point out- that such 
ideas are wholly unpractical ; but they may, never- 
theless, be productive of much evil in helping to 
shape approaching legislation in such a way as to 
give excessive and very dangerous license to the 
circulation of motor carriages. There can be no two 
opinions on the subject of the existing regulations 
being too restricted for the proper development of 
the usefulness of mechanical traction on roads, 
but it would be far better to leave things as they 
are than to run into the opposite extreme. Legis- 
lation on a matter that may, or may not, bring 
about greater facilities for communication, and 
which, to be useful, must create more or less of a 
revolution in existing practice, cannot be proceeded 
with too cautiously, and should be limited at first 
to sanctioning certain small privileges, while main- 
taining within very narrow limits the permission to 
increase speeds, and to place on the highways only 
such motors as possess no probable elements of 
danger either to the possessor or to the passer-by. 
The question of a safe motor, which too often will 
be placed in unskilful hands, is one of paramount 
importance. Mostof the types of mechanical road 
vehicles that now find favour in France, and which 
are known in this country, depend for the produc- 
tion of their power on the use of benzine or some 
other explosive agent, and all carriages so fitted are 
& source of possible serious danger. The system 
which is just now being brought under public notice 
more than any other—that known as the Kane- 
Pennington—uses only, so it is said, the ordinary 
and relatively safe petroleum, but we should re- 
quire far better evidence than is afforded by news- 
paper paragraphs, to accept the statement. It 
will not be too much to expect that, when we have 
mechanical road motors with us, the authorities 
will use at least as much caution with regard 
to the motive power they carry, as is employed in 
the case of storing and transporting compressed 
gases. For our own part, while we believe and hope 
that mechanical traction on common roads is now 
going to have an extended and useful application, 
we do not consider that permanent service can be 
rendered by the use of benzine or any other ex- 
plosive. Whatever may be done in the future 
with storage batteries as a means of affording 
power, in our opinion the only thoroughly practical 
and the safest system that has yet been devised for 
road carriage traction, is that of Serpollet, recently 


described in these columns, and which has now 


enjoyed varied and extended trials lasting over more 
than eight years. There is no storage, either on 
the machine or in a dépét, of any explosive ; it 
has proved itself applicable to a wide range of uses, 
and it involves but little complication or difficulty 
in its design and management. The very large 
application of this system for the traction of tram- 
cars in France is probably the best evidence of its 
practical character, and the fact that so eminent a 
firm as Messrs. J. and O. G. Pierson, of 47, Rue 
Lafayette, Paris, have made a successful speciality 
of the Serpollet patent, which they work under 
licence, is a sufficient proof that the system is grow- 
ing in favour in France, and undoubtedly should 
be found useful here. It is because we consider 
that reliable information on the subject of mecha- 
nical traction is of special interest at the present 
time, that we have illustrated the latest type of 
steam-propelled horse-cars constructed by Messrs. 
Pierson and Co. 

The type of car, varying in capacity to carry from 
32 to 50 passengers, is illustrated in Figs. 1 to 4, 
page 630, from which it will be seen that the 
motor and generator are placed at the forward 
end of the car in a compartment entirely separated 
from the passenger space. Sufficient room is pro- 
vided in this compartment for the driver of the car. 
There is nothing calling for special remark in the 
construction of the vehicle, and a detailed descrip- 
tion of the Serpollet motor has already been pub- 
lished by us (see ENGINEERING, vol. lx., pages 
471 and 499). A few words may, however, be 
added here with reference to the special arrange- 
ments adopted by Messrs. Pierson for their 
tramcars. The motor is attached to the frame 
between the axles, the two cylinders being placed 
symmetrically on each side of the frame, and 
in such a position between the wheels that 
they are easily accessible. On the main shaft, 
which is driven by the cylinders, there are three 
steel wheels, which by means of pitched chains 
transmit the movement, on the one side to the 
rear axle, and on the other to the front axle, 
the proportions being so arranged that the speed 
of the transmission shaft and of the axles is in the 
ratio of three to one. The pump supplying water 
to the generator is driven by an eccentric on the 
forward axle, and the starting pump is controlled 
by a lever placed in the driver’s compartment. 
Both pumps are in connection with the same system 
of pipes, in order to reduce complications. Two 
systems of brakes are fitted to these vehicles ; they 
were adopted after a long series of experiments, 
which proved them to be reliable ; the first is an 
instantaneous, and the second is a safety brake. 
The former, which is constantly employed, is on 
the Lemoine system, and is universally adopted 
by the General Omnibus Company in Paris. In 
principle it consists of a cord rolled around the boss 
of the omnibus wheels or on a sleeve made fast to 
the axle of the car. The arrangement is such that 
when by means of a pedal, the driver throws a slight 
tension on one of the ends, the cord acting on the 
drum around which it is wound sets up an energetic 
frictional action in the opposite direction in which 
the wheel is travelling. At the same time the 
other end of the cord presses a brake-block against 
the wheel, which is thus checked both at the centre 
and at the circumference. The safety brake is of 
an ordinary pattern, controlled by a brake handle 
and chain ; it is a device which is only employed in 
the event of the other brake becoming inoperative. 
The most economical method of working this system 
of traction is that each motor car should carry its own 
load, but it is found convenient to provide sufficient 
power that it should, when required, be able to 
draw after it aload at least equal to its own weight. 

The large number of Serpollet cars which are 
running around Paris, and in the departments 
of France, suggests not only that the arrangement 
is a thoroughly practical and efficient one, but also 
that it is found economical in working. The illus- 
trations that we have published refer only to car- 
riages that run upon rails made for them, but it 
must not be forgotten that many vehicles on the 
Serpollet system, besides the smaller or pleasure 
class, have been working in France for some time, 
and that they appear to combine the necessary con- 
ditions of convenience, safety, efficiency, and 
cheapness in operation. As regards this latter 
point we are able to furnish authentic data which 
give in considerable detail the actual outlay for 
working tramcars on the Serpollet system. Of 
course in running over ordinary roads the cost of 





haulage would be greater and the efficiency of the 





machine less, on account of the increased resist- 
ance due to the road surfaces as compared with that 
of a railway. 

We have so recently described the principles of 
the Serpollet system that it is unnecessary for us 
on the present occasion to devote much space to 
the consideration of its details ; but as the applica- 
tion to which we referred recently (see fixer. 
NEERING, vol. Ix., pages 471, 499) was that for 
mechanical road traction, and as the purpose to 
which Messrs. Pierson and Co. have applied the 
system, is of a more serious and practical charac- 
ter—for the propulsion of passenger vehicles 
on street railways—it would be interesting to 
follow to some extent the details of their prac- 
tice. The special feature of the Serpollet generator 
is the method in which small quantities of water are 
flashed instantaneously into steam ; this is effected 
by the form of tube adopted, the generator being of 
the tubular type. The section of the tubes used is 
shown in Fig. 5 ; they are made of steel or copper, 
with sides from 5 to 12 millimetres (.20 in. to .47 in.) 
thickness, and they are flattened under a hammer 
into the form shown by the section in such a way 
that the tube is no longer circular, but contains a 
narrow concave passage, which is called the capil- 
lary space. In the earlier form of generator the 
tube thus flattened was coiled into a spiral, and 
this being placed within the firebox constituted the 
generator, but a very short experience served to 
show there were many imperfections in this plan, 
and various modifications were subsequently tried 
and abandoned; the present type, built up of a 
number of elements, was finally adopted. Each 
element consists of a steel tube formed as shown 
in Fig. 5, the ends, however, being left circular 
and cut with a screw thread. The various tubes are 
assembled in the manner shown in the sections, 
Figs. 6, 7, and 8, a free circulation being estab- 
lished by means of the connecting tubes at the 
ends. Only the flattened or capillary portions 
of the tubes are exposed to the direct action of 
the fire, the ends and connecting pieces being 
beyond its action, and therefore subjected to far 
lower temperature. The tubes are capable of sus- 
taining working pressures beyond 100 atmospheres 
and in extreme temperatures. Amongst many 
official trials carried out to test the strength of these 
elements, the following may be mentioned. One 
end of the tube was hermetically sealed, and the 
other was connected to an hydraulic pump. The 
tube was then placed in a forced fire and raised to 
a red heat, and was then subjected to a pressure of 
200 atmospheres ; under this extreme test it was 
impossible to detect any deformation that could be 
measured by gauge. By a Ministerial decree dated 
October 13, 1888, the Serpollet generators are 
licensed to work at a pressure of 94 atmospheres. 

Proceeding gradually during the last eight years, 
the Serpollet generators, at first only made of 2 
and 3 horse-power, are now constructed in large 
numbers of 25 horse-power ; and instead of being 
only able to drive a tricycle weighing 300 kilo- 
grammes, or, say, 700 lb., they are largely used for 
high-speed tramcars weighing 20 tons. 

At a recent meeting of the Société des Ingenieurs 
Civils, Mr. Lesourd analysed all the various ele- 
ments which enter into the actual cost of running 
a tramcar of 50 seats over an uneven profile, and 
he arrived at the following conclusion upon the 
cost per kilometre carriage (carriage mile) : 


Francs per Pence per 


Kilometre. Mile. 

Coke at 40 francs per 100 kilo- 
grammes me a om 0.10 1.550 
Lubrication _ bier, an -150 
Maintenance of generator ... 0.03 460 
a 19 motor 0.03 -460 
Total ... 0.17 2.620 


When the motor is used to haul another vehicle it is 
necessary to provide for an increase of 50 per cent. 
It will be noticed that the foregoing estimate does 
not include any allowance for wages. 

In another instance, taken from actual working 
with carriages holding 32 persons, the following 


results were arrived at : 
France per Pence per 





Kilometre. Mile. 

Coke at 38 francs per 100 kilo- 
grammes... ed ui ; 1.08 
Lubrication ‘ dus soo) »- OE 15 

Maintenance of generator and 
motor ... he aes Pre 0.05 47 
Driver ... 0.06 94 
Total ... 0.19 2.94 
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STEAM-WORKED TRAMCARS; SERPOLLET SYSTEM. i 
CONSTRUCTED BY MESSRS. J. AND 0. G, PIERSON, PARIS. | 
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On the other hand, Mr. Fabre, engineer of the 3067.6. 





narrow-guage system of St. Etienne, gives the fol- 
lowing figures obtained from the actual working of 
a single vehicle : 
Average number of tri r day... ee 82.7 
read travelled, nae’... ga “ee 67 
The carriage referred to contains 20 passengers, 
and in ranning order weighs about 64 tons ; the line 
over which the trials were made has a length of 
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about .8 mile, with a gradient of 3.5 per 100 fora ‘ | 
length of 200 yards distance. % 
The cost of haulage per carriage kilometre and 7 | 
mile are : H ; 
Fr. d. ; | | 
Fuel = eee os ove 0.063 94 an 
Lubrication... ~~ .o 000 14 P 
“ree 1.39 i 
Maintenance of generator ... 0.030 46 Y 2 
- ae motor aie 0.050 a7 


Total es si we =—-«.242 3.70 
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SURVEYING INSTRUMENTS. 
CONSTRUCTED BY MR. W. F. STANLEY, LONDON. 
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STANLEY’s GRADIOMETER. 


_In an investigation of various modes of traction, Cost of Traction per Kilometre. 
given in a report of the Administrative Commission — 
of the Société des Chemins de Fer Economique, the Theeteto emesis’ *S 
following comparative figures will be found : Traction, Serpollet «ystem 








0.310 
0.180 


Some important simplifications have been intro- 
duced into the Serpollet system which are not 
shown in the illustrations accompanying this 
article, but with which sufficient experience has 
already been obtained to show that Messrs. Pier- 
son and Co. have made a considerable improvement 
in the Serpollet system. The chief improvement 
consists in employing a new form of valve for the 
admission of water to the generator ; this valve is 
held on its seat by a rod, the pressure on which is 
regulated at will by means of a spring acting on 
one arm of a variable lever. 

This valve placed on the feeding main, regulates 
automatically the quantity of water to be vaporised, 
while it allows the surplus delivered by the pump 
to be returned to the feeding tank if the pressure 
rises beyond a determined limit. By this arrange- 
ment it follows that, according to the power to be 
developed, it is possible tu regulate the pressure in 
the boiler to any previously arranged limits, from 5 to 
20 kilogrammes (71 to 284 lb. per square inch) with- 
out exceeding what are considered the most useful 
limits of efficiency. The device operates like a safety 
valve which relieves itself in the event of excessive 
pressure. A regulator similar to those used in 
locomotive practice is employed to shut off or 
regulate the admission of steam into the cylinders ; 
under these conditions the operating mechanism is 
reduced to two parts, as in were operated elec- 
trically. The regulation is controlled by a lever, the 
working of which is as simple as that of a rheostat. 

To give an idea of the extent to which Messrs. 
Pierson and Co. have developed the use of the Ser- 
pollet system for street railroad traction, we cannot 
do better than give the following list of vehicles 
that were at work, or about to be placed in service, 
during the year 1895 : 





About to be 
In Opera- 4 
On the Tramways of : placed in 
tion. Service. 
Paris and the Departement 
de ine ... aie An 12 11 
Nogentais Railway ... ade 3 
Havres and St. Romain ... 2 3 
General Omnibus Company 1 60 
The Tours and Orleans 
section of the French 
Tramway Company 2 16 
Annomasse ... dee 1 
| St. Etienne ... Sas 1 
| Berlin and Vienna ... 2 
| Lisle... ? 4 
| Brazil ... ae gape as 1 
Tramway of Courbevoie ... ert 1 


In several instances the new system has been 
adapted to tramway vehicles that had previously 
| been worked by compressed air or with fireiess 
boilers. The results of these changes have been so 
| satisfactory, as proved by the experience gained 
‘at Marseilles, that the Courbevoie Company, the 
| French Tramway Company, and the Brazilian 
| Company, have instructed Messrs. Pierson to trans- 
| room their rolling stock that had previously been so 
| fitted. 
| The Société des Chemins de Fer Economique 
|have reported that locomotive traction on their 
system amounts per train-kilometre to 0.310 francs 
(4.79d. per mile) and by the Serpollet system to 
0.180 francs (2.78d. per mile). is very remark- 
‘able economy results chiefly from the great reduc- 
tion in deadweight. On the other hand, the cost of 
| working increasing much more rapidly with the 
| number of axles to be hauled than with a load per 
axle, it is more economical to distribute a given load 
| on the smallest possible number of wheels ; now to 
|carry 150 passengers, two vehicles, one of which 
is an automotor, or four axles, are sufficient ; in 
the case of a locomotive it is necessary not only 
|to haul the two vehicles which would be required, 
| but also the deadweight of the engine. @ ex- 
pense of fuel is thus much greater in the second 
case than in the first. 


LITERATURE. 


Surveying and Levelling Instruments, Theoretically and 
Practically Described. By Witt1amM Forp Stantey, 
Optician, Manufacturer of Surveying and Drawin 
Instruments. Second edition. London: E. and F. 
N. Spon. 1895. : 

On its first ap nce, in 1890, we reviewed Mr. 

Stanley’s excellent treatise very fully, and the high 

opinion we then formed of his work has evidently 

been shared by the public, as a second edition has 
been called for in less than five years. It is not 











our intention in the present case to deal with this 
second edition in the same minute detail as on the 
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first appearance of the book, but a few words on 
the general scheme of the work may be appropriate 
before noticing one or two novel pieces of apparatus, 
of which a description is now published for the 
first time. The volume opens with an historical 
sketch of the genesis of land-surveying and the 
instruments used therein, which is followed by some 
remarks on workmanship and materials. From 
what Mr. Stanley states, it would seem that the 
Jena glasses are as yet not much used by makers 
of surveying instruments, and no doubt it is true 
some of the earlier specimens were lacking in dura- 
bility. This reproach seems, however, to have at 
last been removed, but whether any substantial ad- 
vantage will be gained by their substitution in level 
and theodolite telescopes for the well-tried crown 
and flint glasses now employed remains to be seen. 
Certainly the object-glasses supplied to these instru- 
ments, even by reputable makers, often leavemuchto 
be desired, one recently tried by us being most de- 
ficient in light-gathering power, in spite of its 
comparatively large diameter. Possibly the lens 
was stopped down, as Mr. Stanley states is often 
done in inferior instruments, though in the 
case in question the name of the maker should 
have been sufficient guarantee of the absence of 
such dodges. Some hints on testing the qualities 
of instruments and on making repairs, such as re- 
placing the spider lines when far from a manufac- 
turing optician’s, are given in the next chapter. 
Then follows in proper order a_ description 
of practically every type of hand and stand 
surveying instrument now in use. As its im- 
portance deserves, much space is devoted to 
the different appliances for tachyometry which 
have been suggested at various times. Though, on 
the whole, nothing excels a properly designed and 
made stadia tachyometer theodolite, yet much 
interest attaches to many of the plans which have 
been proposed on different occasions for accom- 
plishing the same work with an instrument of the 
ordinary pattern. One of the neatest of these is 
due to Mr. Bakewell, and was originally fitted 
by Mr. Stanley to quite an old instrument. 
It consists essentially of an arm which can be 
clamped to the horizontal axis when desired. 
A micrometer screw acting on the free end of the 
arm is then used to tilt the telescope so that the 
cross-hair originally aligned on one fiducial mark 
on the levelling stave is brought into coincidence 
with another 10 ft. above it. The distance of the 
staff from the instrument can then be read directly 
from the micrometer graduations. The principal 
objection to the method is that two settings of the 
instrument instead of only one are required, as with 
the stadia method. This takes time and leads to 
inaccuracies, but the simplicity of the method will 
recommend it for the conversion of ordinary 
theodolites into tachyometers, The stadia system 
cannot be used satisfactorily in such cases, as the 
usual telescope is hardly powerful enough. 

Of the new instruments described, perhaps the 
most interesting is Lister’s inclinometer theodolite, 
illustrated by us on page 631. This consists of an 
ordinary theodolite in which the telescope has an 
additional movement about an axis perpendicular 
to its horizontal one. For ordinary use it is locked 
in position, parallel to the vertical circle, by a 
spring catch, and can then be used exactly as an 
ordinary theodolite. The telescope can be reversed 
for taking a back sight, as in the transit instrument, 
by swinging it round its supplementary axis. The 
special use of the instrument comes in, however, in 
setting out the slope pegs for embankments or 
cuttings. To this end the formation width of the line 
is staked out, and the instrument, having the vertical 
circle clamped to theangleof slope, is aligned with the 

egs, and the horizontal circle clamped fast. The 
atter is then set to the angle of slope and clamped 
there. This done, the only possible motion of 
the telescope as it rotates about its supplemental 
axis will be in the plane of che slope, and the pegs 
can be set out where the line of sight cuts the 
ground. On curves a normal is set out on the 
ground at each chain length. The tangential de- 
flection is then set off on both the vertical and 
horizontal circles in the usual way, in the former 
case making use of a special graduation, and the 
point at which the line of sight cuts the normal to 
the curve at any peg marks the edge of the slope 
there. Thus, in the case of a 1 deg. curve 10 
chains long, the instrument would be set on the 
tangent to the curve at the edge of the formation 
width. Supposing the bank to have a slope of 1 to 
1, the telescope would be put in the plane of the 





slope at that point as already described, and the 
edge of the embankment marked by a peg on the 
normal to the curve there. To fix the slope peg at 
the end of the next chain the horizontal circle of 
the instrument is turned through 4 deg., and the 
vertical circle is also rotated to the same reading 
on the special graduation corresponding to this 
slope. The telescope will then, on clamping these 
two circles, move along the line of the slope at this 
station, and the slope peg is driven where its line 
of sight cuts the normal there. 

Another new instrument is the gradiometer, 
which we also illustrate on page 631. It differs 
from an ordinary level in that the telescope is 
mounted on trunnions at the object-glass end, 
whilst the eye end can be raised or lowered by 
means of a screw. A graduated scale shows the 
rise or fall of the line of sight. The instru- 
ment is useful in drainage work, as once the 
telescope is set to the required fall, the slope of the 
pipe can be checked with the greatest ease. The 
instrument can, moreover, be used precisely as an 
ordinary level, being but little more bulky. As 
shown, it is fitted with a compass, and prism for 
reading the latter, so that it can be used in place 
of a theodolite for making small surveys. 

Plane tables are discussed at considerable 
length, most of the principal arrangements being 
fully described, as well as the very portable type 
known as the cavalry sketching board. The 
latter is in high favour with the military autho- 
ties, who seem to prefer it to the prismatic 
compass. Our own experience with the latter 
instrument is that it suffers from not being a dead 
beat instrument, the vibrations of the card making 
it difficult to read. It would certainly be a great 
improvement if the card was immersed in spirit 
or glycerine, so as to damp its motion, and the 
mechanical difficulties involved do not appear in- 
superable. Comparatively few civil engineers in 
this country, however, appear to know anything 
about the instrument or its adjunct the paseometer, 
and to one trained solely in theodolite and level 
work the very considerable accuracy of the results 
obtained under favourable conditions with these 
two instruments is apt to be somewhat startling, 
though, of course, suitable only for rough work. 
The volume concludes with a notice of several of 
the different forms of calculators and slide rules 
which have done so much to abridge the work of 
the computer, 
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THE IRON AND STEEL INSTITUTE. 

THE twenty-seventh annual general meeting of 
the Iron and Steel Institute was held last week in 
the theatre of the Institution of Civil Engineers, 
commencing on May 7, and continuing over the 
following day, Friday, the 8th. An excellent 
programme of papers had been prepared, and 
it may be said that the meeting was one of 
an entirely satisfactory character, with the ex- 
ception of one much to be regretted circum- 
stance. The President, Sir David Dale, as many 
of our readers are doubtless aware, is suffering 
from indisposition of a nature which prevented 
him attending the meeting. Sir David is the 
victim, at the present time, of a very prevailing 
misfortune to those of prominent position ; he is 
suffering from the result of excessive work. Perhaps 
there are few in England who have done more 
voluntary honorary work than Sir David Dale ; he 
is a philanthropist in the best sense of the word. 
How much the country owes to him for his peace- 
making efforts between capital and Jabour can 
never be fully known, and even if known could 
hardly be appreciated, except by those who have 
been intimately associated with labour disputes. 
If, as many maintain, the want of accordance 
between capital and labour—that is to say, the 
disastrous effects of strikes and lockouts—have 
been the most fruitful cause of British trade 
decadence, so far as it has gone, no man can 
do more for his country than he who heals 
these discords, and no one has done more in this 
way than the President of the Iron and Steel Insti- 
tute. It is most sincerely to be hoped that Sir 
David will be fully recovered by the autumn, and 
will be able to take part in the Bilbao meeting. 

Sir Lowthian Bell, who took the chair during 
the meeting last week, in speaking of his own 
recovery from a recent illness, said that he had 
attended the present gathering against the advice 
of his friends, who thought it rather a risky 

roceeding in view of his recent state of health. 

e had told them, however, that there was 
no risk at all, for nothing would be more likely 
to aid in making him strong again, than to be 
among his friends once more, and take part in 
the discussions on subjects which he had at heart. 
In the same way it may be that if Sir David Dale 
can manage to make the voyage on the Ormuz in 
September next, it will act as a restorative to his 
health, although we hope he will be fully recovered 
long before that date. 

On the members assembling on the morning of 
the 7th inst., as already stated, Sir Lowthian Bell 
occupied the chair, and in an opening speech made 
appropriate reference to the absence of the Presi- 
dent, and the regret all must feel for the cause of 
it. The Secretary, Mr. Brough, having read the 
minutes of the last meeting, he next proceeded 
to read 

Tue Report OF THE COUNCIL. 

From this it was seen that the Institute still 
continues to prosper, a matter on which the 
members may be congratulated. It might have 
been thought that in view of the depressed state of 
the iron and steel industries during recent years, 
the Institute would have fallen offin prosperity. So 
far from this being the case, however, during the 
last three years it has been unusually prosperous, 
and, indeed, has taken a step forward, which is 
difficult to account for from outside causes. During 
last year there were added to the register 93 names, 
a number which is above the average of the pre- 
vious five years. As against this there have been 
26 deaths of members, 12 others have been removed 
from the roll of membership, whilst 16 have re- 
signed. From a financial point of view, the aspect 
of affairs is also satisfactory. Last year the receipts 
from annual subscriptions were considerably above 
the average. The total income amounted to 
41591. 7s. 5d., whilst the expenditure was 
30881. 6s. 7d. The surplus was, therefore, 
10711. 0s. 10d, Although the receipts are natu- 
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rally going up with the membership, it is on the 
expenditure side that the members have the most 
reason to congratulate themselves. The cost of 
running the Institution last year was very much 
below the average ; indeed, a great improvement 
has been observed during the last few years. In 
1892, when the expenditure reached a maximum, 
the outgoings were close on 4000/. ; there were, 
however, exceptional reasons for this, which 
it is unnecessary to dwell upon. If, how- 
ever, we go back to 1890, we find an expenditure 
not greatly less, and though there was a very great 
improvement in 1891, the expenditure being less 
than in any succeeding year, in 1893 the 40001. 
was reached within all but 100/. During the last 
two years, however, the total outgoings have been 
but little over 3000/. per annum. This great im- 
provement is a matter upon which the Council are 
heartily to be congratulated, but it is to be hoped 
that the money thus saved will be applied to 
some useful end, in place of being hoarded too 
closely. 

The report next referred to the Steel Rails Com- 
mittee, which has been appointed by the Board of 
Trade. That department having expressed a wish 
that the Iron and Steel Institute should nominate 
two members on the Committee, the Council 
elected Mr. E. Windsor Richards and Mr. E. P. 
Martin as representatives of the Institute. This 
Committee, as our readers are aware, grew out of 
the conclusions in the report of Major Marindin, 
with regard to an accident which occurred on 
November 10, 1895, at St. Neot’s station, on the 
Great Northern Railway. The circumstances 
appeared to the Board of Trade to furnish ground 
for supposing that molecular action, of some not 
precisely ascertained nature, might be going on in 
steel rails of a certain age, and subjected to a 
certain strain action, which, under certain circum- 
stances, might cause serious accidents. The busi- 
ness of the Committee was to inquire into the 
extent of loss of strength in steel rails, due to 
their prolonged use under varying conditions, and 
to report what steps could be taken to prevent the 
risk of acccidents thereby arising. 

Among the losses by death sustained by the 
Institute last year was one of the original members 
of the Institute, Mr. Jenkins, of Consett. Mr. 
Griison was, perhaps, the best known of foreign 
members who died last year. 

Amongst the honours received by members last 
year were two baronetcies, the President being the 
recipient of one. Sir Lowthian Bell received the 
Albert gold medal of the Society of Arts. Sir David 
Dale was also made a Doctor of Civil Law, Durham. 
M.: Osmond was awarded a prize of 2000 fr. for 
microscopical research ; whilst Mr. R. A. Hadfield 
received a gold medal for his metallurgical re- 
searches from the Société d’Encouragement pour 
l'Industrie Nationale. 


TREASURER’S REPORT. 


Mr. Whitwell next proceeded to read the finan- 
cial report, of which, however, we have already 
given some of the leading figures. It would appear 
that the accumulated property of the Institute is 
now approaching 10,000/. ; it was referred to later 
on during the meeting, as will be seen in the course 
of our report. Among the items of cost was 
one for members’ badges at the recent summer 
meeting; this was quite a considerable sum, and 
one which we suppose is likely to recur. 

_ Before entering upon our report of the proceed- 
ings, we will venture to make a suggestion. 
It is highly desirable in all discussions before 
technical societies that the audience should know 
to whom they are listening. It is the chairman’s 
duty to announce the name of the speaker, but it is 
a custom which is very often neglected. If the 
chairman himself is acquainted with the speaker, 
he is too apt to imagine that every one else has the 
same knowledge; but in any case the names are 
frequently not given, or the announcement is made 
in such a manner that the name is inaudible. For 
this reason the first part of a speech is often lost by 
the buzz of members asking each other, ‘‘ Who is 
this ?” whilst, after a speaker has sat down, con- 
fusion is caused by reporters going amongst the 
audience to discover his name. We are not 
referring so much to the recent meeting, for 
Sir Lowthian Bell is a very experienced and, indeed, 
quite a model chairman, but it is impossible 
to educate all Presidents in this important duty. 


It would _be better, therefore, if, as in the case of 
Some societies, the secretary were entrusted with 





the duty of ascertaining a speaker’s name, and 
announcing it in deliberate and clear tones. 


THE BEsseMER GoLtpD MEDAL. 


The Bessemer gold medal, for this year, had been 
awarded to Dr. Hermann Wedding, Professor of 
the Berlin School of Mines, in recognition of the 
services he has rendered to the iron and steel indus- 
tries, by his valuable contributions to metallurgical 
literature. In making the presentation, Sir Lowthian 
Bell said, that as the time goes by and members 
pass away, whilst others take their place, the origin 
of the medal, for which the Institution was indebted 
to his old and valued friend, now on his left hand, 
Sir Henry Bessemer, might be forgotten. He 
would, therefore, state that it was presented to the 

erson that the Council considered had done most 
or the benefit of the iron and steel industry. As 
illustrating the international character of the Insti- 
tute, Sir Lowthian pointed out that there was one 
member who was resident in Afghanistan. The 
chairman did not think he was a native of that 
country, but at any rate they had members who 
were natives of Japan. Out of the 24 medallists, 
10 were of foreign birth ; they included the late Sir 
William Siemens and Mr. Gjers, though these 
were both naturalised Englishmen. Out of the 
total members on the roll of the Institute, there 
was, however, a fifth belonging to other countries, 
so the Institute has not been careful to keep the 
Bessemer medal at home. He was sure that the great 
value that the medal possessed in the eyes of the 
majority of the recipients, was that it was presented 
by their distinguished and gifted member, Sir Henry 
Bessemer. The reputation of the donor was esta- 
blished on the firmest foundation, as having re- 
volutionised the iron and steel industry ; a reputa- 
tion which now remained as firmly fixed in the 
history of the iron trade as it could be. Sir 
Lowthian Bell’s statement was received with ap- 
plause on the part of the meeting, which showed how 
fully members were in accordance with his views. 
In Dr. Hermann Wedding—Sir Lowthian went on 
to say—they saw a worker whose singleness of pur- 
pose and self-sacrifice in advancing knowledge could 
not be surpassed. 

Dr. Wedding, in returning thanks for the medal, 
said that he felt in receiving it honour was not only 
done to him, but to German science. He was the 
first German citizen on whom the medal had been 
bestowed, and though science was truly inter- 
national, yet all his colleagues in Germany would 
feel honoured with him by the receipt of the award. 
It was a great thing to him personally to receive 
this recognition of his labours in England, as he 
was indebted for the greater part of his knowledge 
of iron and steel making to British works. In 
1862-63 he came over to this country, and studied 
the iron industry in England ; previously to that, in 
1860, he had also been in England, and at Sheffield 
had studied the Bessemer process at the works of 
Sir Henry Bessemer. The foundation of his know- 
ledge was due to his late very dear friend Dr. 
Percy, so well known to all members of the Insti- 
tute, whose book had first taught him the elements 
of metallurgical science. All this was the origin of 
the friendly feeling ‘‘ which has ever existed,” Dr. 
Wedding said, ‘‘ between you in England and 
me.” He hoped that the honour now done to 
him and his countrymen would cement their friend- 
ship, to the gain alike of English and German 
science. 

Sir Lowthian Bell said there was one thing he 
had forgotten t> mention. All those who took 
part in the meeting would remember the magnifi- 
cent reception the Institute received in the United 
States when they visited that country. There was 
one thing, however, which they could have wished 
otherwise. Everywhere he went it was said, ‘‘ Why 
did not Sir Henry Bessemer come?” ‘‘ Where is 
Sir Henry Bessemer?’ He mentioned this because 
not only in England, but over the whole world, it 
was recognised how great was the importance of 
the invention that Sir Henry Bessemer had made, 
and which was associated with his name. 

Sir Henry Bessemer, who, on rising to speak, 
was greeted with —— such as is not often 
heard from a scientific audience, said that he spoke 
with strong feelings of gratitude because he felt 
that his efforts had been acknowledged in so hand- 
some a manner, that the labourer had indeed met 
his highest reward. It had been a source of regret 
to him that when he introduced the process known 
his name, so much property in the shape of 





b 
plant and machinery been rendered less 





valuable. That, however, was inevitable, and was 
more than balanced in the gain to mankind by the 
acquisition of a material so valuable for construc- 
tive purposes. He had not thought to address the 
meeting, but the words of Sir Lowthian Bell called 
upon him to make some acknowledgment. 


Hor-Biast Stoves. 

The paper by Mr. Benjamin James Hall on ‘‘ The 
Ford and Moncur Hot-Blast Stove,” was next read 
by the author. This stove, as many of our readers 
are aware, is not a new invention, having, indeed, 
been in operation for a period of about 12 years, 
and the author stated that the object of his paper 
was to give a description of the practical results 
obtained during working. It would be well if the 
advocates of some other inventions would wait 
until the success of their labours was assured before 
giving details in print, although, perhaps, 12 years 
is an over long-period. Mr. Hall states, however, 
that although descriptions of the Cowper, Whitwell, 
and the Crooke stoves are to be met with, detailed 
descriptions of the Ford and Moncur stoves had 
not yet appeared in the Transactions. 

We propose at an early date to publish this 
paper in full, together with the illustrations by 
which it was accompanied, without which it 
would not be possible to make the arrangement 
clear. It may be stated, however, that one of 
the chief features of the invention consists in 
the method followed for clearing the brickwork 
of dust. The stove is divided into four com- 
partments, each having a suitable air valve, by 
means of which the quantity of air passing through 
any of the compartments can be regulated. At 
each change from blast to gas, the stove being then 
filled with air at blast pressure, by a proper regu- 
lating of the valves the whole of the imprisoned air 

asses through oneregenerative compartment, carry- 
ing with it the dust deposited on the brickwork. 
At the following change from blast to gas another 
compartment is dealt with, each division in 
turn getting a downward rush of blast when its 
special cleaning time arrives, and an upward rush 
when the other compartments are being cleaned. 
The arrangement is said to have proved very effec- 
tual, several stoves having worked continuously for 
about five years since their erection, and being 
still at work without having been once laid off for 
cleaning. The first stoves made have been in use 
for upwards of 12 years without costing one penny 
for brickwork repairs to the internal structure. 
Although these stoves may require to be stopped for 
cleaning, they may be run continuously without 
appreciable loss of power for the ordinary life of a 
blast-furnace lining. 

The discussion on this paper was opened by Mr. 
Whitwell, who thought ita duty he owed to his late 
brother, Thomas Whitwell, the original patentee 
of stoves of this nature, to say a few words on 
the subject. He had read the paper, of which 
he had had an advance copy, but found it difficult 
to follow the description, as there were no diagrams. 
The author had given a Table showing the number 
of stoves per furnace in a large number of works 
in Great Britain ; he had stated in his paper that 
in 29 instances where Cowper stoves are used ex- 
clusively, 128 furnaces were provided with 241 
stoves, or 1.88 = furnace. Although none of 
these are returned as discarded, many are old and 
of small capacity. Neglecting these, and taking 14 
instances, where Cowper stoves of recent date are 
used exclusively, 47 furnaces are provided with 68 
stoves, or 1.4 per furnace. In seven instances, 
where Whitwell stoves are used exclusively, 31 
furnaces are provided with 91 stoves, or 2.9 per 
furnace. In four instances, where Massicks and 
Crooke stoves are used exclusively, 12 furnaces are 
provided with 35 stoves, or 2.9 per furnace. In 
eight instances, where Ford and Moncur stoves are 
used exclusively, 45 furnaces are provided with 48 
stoves, or 1.07 per furnace. It should here be 
stated that the author pointed out in his paper the 
fact that his Table was incomplete, and the deduc- 
tions were approximate only. He said he had 
found it impossible to distinguish between furnaces 
working and idle, and between those provided with 
an insufficiency or superabundance of heating appa- 
ratus. In addition, he stated probably from 40 
to 50 Ford and Moncur stoves are under six 
years of age, and the greater portion of large 
dimensions. Where the gases are clean, the work- 
ing results of modern Cowper and of Ford and Moncur 
stoves of similar size are about the same ; three 





stoves being found sufficient for two furnaces, We 
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think it necessary to refer to this part of the paper 
here in justice to the author, as bearing on the 
remarks of some of the speakers. We will now 
return to Mr. Whitwell’s remarks. The Ford and 
Moncur stoves were, Mr. Whitwell understood, 
of 26 ft. diameter. This was above the usual size 
for firebrick stoves, the comparative sizes of which 
he gave, the general result being that the Ford 
and Moncur stove had 40 per cent. more area 
than the Whitwell stove. It was a question, how- 
ever, whether all the heating surface claimed for 
the Ford and Moncur principle was effective. The 
exposed surface might be there, but it was crowded, 
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and dust might stop its efficiency. As to the 
number of stoves per furnace, many of the Whit- 
well stoves included in the Table were of the 
original pattern, and of small height. It was 
necessary to take into consideration the size of the 
stoves, and also to know whether the furnaces were 
under-stoved. The speaker doubted the efficiency 
of the dust-removing appliances in the stoves 
described in the paper. The author had stated that 
the cost of a stove such as was illustrated by the 

i on the wall, having a total surface of 
66,000 square feet, erected complete with internal 
brick structure and all mountings, but exclusive of 
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foundations and connections, was about 1600]. A 
Whitwell stove of less capacity would cost 15501. 
The difference in cost between the Whitwell stove 
and that described by the author was due to the 
Whitwell valves being more expensive ; these, as is 
well known, have water-cooled seats, and some had 
been at work for 22 years without repair or change. 
Mr. Ford had worked under his brother for many 
years. 

Mr. Cowper wished to correct a statement made 
by Mr. Whitwell. The stove introduced by his (Mr. 
Whitwell’s) late brother was not the first firebrick 
stove to be used in connection with blast-furnaces, 
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That of his (the speaker’s) father, known as the 
Cowper stove, preceded it, and if evidence were 
required on this point, the speaker considered it 
would be sufficient to state that the late Mr. 
Thomas Whitwell worked under license from his 
father. The tendency in regard to construction 
was not only to increase the height of the stoves, 
but to increase the passages, and to make them as 
straight as possible. The Siemens furnace first 
suggested to his father the firebrick regenerative 
stove. In regard to getting rid of dust, it was found 
desirable to avoid square corners in the brick- 
work, where dust would accumulate through 
eddying of the blast. Some examples of hexagon 
bricks were placed on the floor; the speaker's 
experience was that they did not find it neces- 
sary to clear the stoves from dust in the way 
described in the paper, when bricks of this form 
were used. Referring to the diagrams on the walls 
of the theatre, the speaker said that the design 
showed a loss of area due to the dividing walls ; 
they would like to do away with walls if pos- 
sible, but they were necessary, and therefore 
had to be put in. In regard to the Table in the 
paper comparing the number of stoves per furnace, 
the author, Mr. Cowper stated, had very fairly 
pointed out that some of the stoves enumerated 
were smaller than others. The speaker’s experience 
in arranging stoves in old works was that they 
could never get two alike, on account of the spaces 
at their disposal. This, of course, did not arise in 
laying out new furnaces, but he might say that in 
no case had they been quite unable to get in the 
necessary stove capacity in some form or another. 
In the early days of the firebrick stove their great 
enemy was the term ‘‘superheat.” It was thought 
by blast-furnace managers to be a thing unneces- 
sary, but of course this prejudice had been over- 
come. The paper showed that some pipe stoves of 
the old wasteful pattern were still in use. He 
hoped before long that it would be only at the 
South Kensington Museum of Antiquities that 
these things could be studied, 











Mr. Joseph Adamson said he was connected with 
the North Lincolnshire Iron Company. In regard 
to what the author had said as to the number of 
stoves per furnace, they had three to each furnace ; 
one was a standby in the case of breakdown, and 
they had to be small in order to get them in the 
space. He would also point out that in North Lin- 
colnshire they wanted considerably more blast 
than in other places. It might be interesting to 
state that the late Thomas Whitwell had told him 
that the idea of his stove was due to hearing a paper 
read on refrigeration. He had occupied the chair 
at the meeting of the society before which the 
paper was read, and in the remarks he had to make 
on that occasion, he said that he had been all his 
life trying to raise temperature, while the author’s 
endeavour was to lowerit. The idea then occurred 
to him which he afterwards embodied and worked 
out in the Whitwell stove. 

Mr. Charles Wood said that many points in 
the Ford and Moncur stove required closer examina- 
tion. In his opinion the advantages following its 
use arose simply from large capacity and large 
passages, and it was these that had brought it into 
practical use. Many years ago he (the speaker) 
recognised the necessity of large passages, and had 
made the suggestion to the late Mr. Cowper; the 
latter thought, however, that the larger passages 
would rob the stove of its heating surface. Mr. 
Wood, however, persisted, and with the larger size 
it was found that the capacity of the stove was in- 
creased, a fact which Mr. Cowper acknowledged. 
Afterwards the passages were increased from 4} in. 
to 7in. He had tested this advantage of large 
passages by means of a bright wire inserted into the 
stove, and it was found that the temperature pass- 
ing off at the chimney was the same, which proved 
he was not robbing the heating surface. The 
speaker commented unfavourably on the Table 
giving the ratio of stoves to furnaces, which he 
cierto had better not have been published. He did 
not altogether dislike the central chamber for com- 


' bustion, but could not see the necessity of dividing 


it into squares, whilst the valves in the bottom he 
thought were not of much use. With regard to dura- 
bility, he had had Cowper stoves in constant use 
for six or seven years, without a man going into 
them. When the flame flue bricks, which were thin, 
became burnt, they had to be renewed, and then 
the stove would go on again. He did not think 
anything better than this could be shown. With 
an increase in diameter up to 27 ft., it was 
necessary to put cross-walls to support the brick- 
work, otherwise he did not see the advantage of 
the arrangement. There might be some advantage 
in having the regenerators above the combustion 
chamber, with large divisions, because particles of 
‘*molten dust” might be deposited on the vertical 
regenerators. He had two stoves with honeycomb 
bricks affording an equal area to that formerly 
used, but was disappointed with the result; the 
extra cost in each stove was 150/., in return for 
which he found no advantage whatever. In the 
last stove plain tiles 7 in. square were used, and 
with this the best results he had ever experienced 
were reached, so that the 150/. per stove incurred 
by the use of the hexagonal bricks was a loss. 

Mr. Tosh, of Ulverston, as a user of the Ford 
and Moncur stove, wished to bear testimony to 
their efficiency. They began with three to each 
furnace, but found two were sufficient. The 
advantages of the self-cleansing system were un- 
doubted. The first two which had been erected were 
the earliest firebrick stoves they had had. These 
were in use 5% years before they were inspected, and, 
excepting for three or four courses of the chequer- 
work at the top, they were found to be perfectly 
clean. It was easy to see the efficacy of the 
blowing arrangement described by the author, by 
the cloud of dust and dirt at the chimney top, 
when the blast was reversed. He had found the 
repairs light, but advised as a matter of precaution 
that the stoves should be opened up for examina- 
tion every 18 months. The valves were also 
quite satisfactory, and he could only say that if he 
was going to erect more stoves he should use the 
Ford and Moncur type. With regard to cost he 
thought the author had under-stated the figures, 
for the actual cost of his six stoves was 13,200I. 

Mr. Marley, as the representative of the Ford and 
Moncur stoves, said it would be perhaps advisable 
if at this stage he made some remarks. With re- 
gard to what Mr. Wood had said as to capacity, 
stoves of the size shown by the diagram on 
the wall were what they recommended, but they 
were not always adopted. He did not wish to 
say anything to the disparagement of other stoves, 
but he might say that they had altered eighteen 
stoves of other designs in accordance with their 
arrangement. Mr. Wood had questioned the 
use of the four walls dividing the stove into as 
many compartments. The removal of dust in the 
method described in the paper was the essence of 
the patent, and as there were four valves, four 
divisions were necessary, so that one could be blown 
atatime. Mr. Wood had mentioned seven years 
as a period which a stove lasted, but in the paper 
it was stated that the Ford and Moncur stove had 
been in use 12 years, without costing anything for 
repair of brickwork to the internal structure. As 
to the passages getting stopped up, this was not 
possible, but even if it occurred it would not be 
material, as it would be in the ordinary stove, be- 
cause in the latter the whole of the surface would be 
lost, but in the Ford and Moncur stove, the gases 
would get through in another direction. The efficacy 
of the heating surface was also greater because 
there was no tendency of the gases to go direct to 
the chimney. As to cost, Mr. Tosh had given the 
amount that the Ulverston stoves had cost. The 
speaker said he could state with authority, as he 
was fully acquainted with the facts, that 1600/. 
was a fall price ; indeed, it might be stated at 50/. 
less ; that, however, depended on the district, for 
it was entirely a question of brickwork. In one 
case the cost per stove had been 15007. Mr. Tosh 
had included flues and foundations, which the 
author had not taken into consideration, as stated 
in the paper. (Mr. Tosh here assented.) Ex- 
cepting the hot-blast valve, there was — 
that would require renewal. Mr. Wood here sai 
that the duration of these stoves depended on the 
pressure of the blast, the power of the chimney, 
and the quality of the gases. Mr. Cowper added 
that the cost of brickwork was much the same in 
each type of stove for any given capacity. 

Mr. Roberts wished to know whether the blast 





would blow the dust under the boilers and choke 
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the flues. Pits had to be made to catch the dust, 
and he would like to ask how it was removed in 
this case. Also, did the increase in size make it 
more necessary to blow out the dust. If the dust 
were blown into the open air, it might cause in- 
convenience. In the design shown in the illus- 
trations, the brickwork in the combustion chamber 
began very soon, and no doubt the earlier this 
were brought into play to assist combustion the 
better, supposing the brickwork could be main- 





tained. He would ask did the arches shown in the 
drawing give way. He had known instances of | 
brickwork of a similar description giving out in two 
years’ time. In view of this he would suggest that 
the walls shown might be constructed with the | 
brick courses giving a series of arches one above the 
other, so that if one course gave way the one above | 
would remain. 

Mr. Crawford, of Moss Vale, said he had had a 
good deal to do with Cowper and Whitwell stoves, 
and latterly had adopted those described by 
the author. He had first put down two Cowper 
stoves, and these had not kept up the blast, so they 
had erected athird. In the Cowper stove they had 
had the ‘‘shooting” method of clearing, and this 
had blown the dust all over the place. As had 
been pointed out, in the Cowper stove, if one pas- 
sage were stopped up the heating surface would be 
lost, but in the Ford and Moncur stove the cross- 
chequer work allowed the heat to get back. The 
small quantity of gas required was also a great 
advantage, as they were able to use the surplus for 
steam raising; in fact, they on the west coast 
thought the stoves described in the paper had ad- 
vantages over many other types. The dust was 
blown into the flues, and if properly arranged the 
boilere were not disturbed. In cleansing there was 
a great cloud of dust, some was left in the flues, 
but they considered it better there than in the stove. 
He knew from experience that the blowing out 
method was effective. With the smaller Whitwell 
stoves the valves were seldom cool. 

Mr. Whitwell asked permission to say a few 
words in explanation. He did not wish to rob the 
late Mr. Cowper of any credit that might be due 
to him, but his late brother had told him that he 
got the idea of his regenerative stove from the 
Siemens furnace. He freely admitted, however, that 
a royalty had been paid to the late Mr. Cowper. 

Sir Lowthian Bell said Mr. Cowper had objected 
to the word superheat. He remembered the time 
when it was thought that temperatures over 600 deg. 
brought them on todangerous ground. He believed 
he was the first who had tried a firebrick stove at 
the Clarence Works, but he had found that he had 
to go back then to the old metal stove. It was a 
source of great regret to him that this failure 
occurred, as he had been himself experimenting with 
brick stoves for heating the blast. With regard to 
the Table in the paper giving the percentage of 
stoves per furnace, the author had pointed out that 
it was misleading, but Sir Lowthian thought it 
would have been more advantageous if the surface 
required had been compared to the quantity of pig 
iron produced ; the difference, however, was not 
so great as the author seemed to imagine. Referring 
to the first introduction of firebrick stoves, Sir 
Lowthian had then opposed theextravagant demands 
of the advocates of superheated blast in regard to 
economy. He had said that the first advantage 
was that the new stoves made the furnace do more 
work, and that the most that could be expected 
would be a consumption of fuel reduced to 20 cwt. 
That prophecy was made 20 years ago, and was now 
fulfilled. He would, however, go further and say 
that such a ratio of fuel to pig produced was 
often not reached. Mr. Cowper had suggested that 
all the pipe stoves should be sent to the South 
Kensington Museum. He (the speaker) had in 
mind, however, certain furnaces with pipe stoves, 
that gave over a period of work extending for 
years results which he wou'd be glad to get with 
Cowper stoves. For his own part, he was not 
disappointed if 21} cwt. of coke were required to 
produce a ton of iron. He was quite ready to 
grant that some furnaces might do with 20 cwt., 
but what advantage would that be if the economy 
were obtained at the expense of other furnaces 
working incommon? One of the great advantages 
of superheated blast, however, was the great quan- 
tity of work it enabled a furnace todo. Formerly 
they were satisfied if a furnace produced 500 tons 
in a week ; now 50 per cent. over that figure was 





common. This, of course, meant a great saving in 
labour, establishment charges, &c. 


Mr. Hall briefly replied, thanking the meeting 
for its attention, and saying he thought that the 
facts stated in his paper were accurate. With re- 
gard to the Table which had been so much criti- 
cised, he thought it would be valuable as showing 
the tendency of modern practice. 


Meratuic Bars spy Extrusion. 


Mr. Perry Fairfax Nursey next read his paper on 
the ‘‘ Production of Metallic Bars of any Section 
by Extrusion at High Temperatures.” This in- 
teresting communication we print in full on another 

age. 

, The first speaker was Mr. Snelus, who had seen 
a modified form of the process described by the 
author carried out on a large scale. The product 
was a telephone cable of 150 wires of over 3 in. in 
diameter. This had placed around it a covering of 
lead, which was pressed on in a fluid state. The 
chief trouble which had been experienced in bring- 
ing this process to practical issue, was the obtaining 
of a proper material to form the dies; this was 
overcome by using a particular kind of steel. In 
the author’s case the dies were of tungsten steel, 
which was an extremely hard substance, and, more- 
over, had the advantage of not requiring tempering 
to produce the hardness. The process, he sup- 
posed, would be limited to metals having low melt- 
ing points, so long as a metallic cylinder were used. 
If, however, a container of some more refractory 
material could be devised, steel articles could be 
produced. Those working in this direction might 
be encouraged to persevere, because it would be 
remembered that the Whitworth fluid pressed steel 
was made in vessels lined with ganister or other 
earthy substances. He would suggest that if tubes 
could be produced in this way it would lessen their 
cost greatly, and thus prove an invention of great 
importance. 

Mr. A. Dick, the inventor, was the next speaker. 
In reference to what Mr. Snelus had just said, he 
would mention that steel bars had been made, but 
that was accidentally, and the die gave way. If, 
however, they could get a die that would stand the 
work, they would not expect trouble from the 
container, as the metal only passed through. The 
chairman, Sir Lowthian Bell, asked if Mr. Dick pro- 

osed to make rails, as that was a thing that the 

ron and Steel Institute would not look favourably 
upon. Mr. Dick said he did not see why it should 
not bedone. Sir Lowthian replied, ‘‘ What, of delta 
metal?” Mr. Dick, ‘‘ No, of steel.” 


Maenetic Iron Sanp. 


Mr. E. Metcalf Smith, member of the New Zea- 
land House of Representatives, next read a paper 
‘*On the Treatment of New Zealand Magnetic Iron 
Sand.” This we shall print in full in an early issue. 

The discussion wasopened by Mr. Bernard Dawson, 
who asked the height and diameter of the furnace 
used to smelt this iron sand. He had had some ex- 
perience in the same direction, and found that the 
sand came down unmelted in a manner disastrous 
to the furnace. He was persuaded that it would 
be better to treat the material mixed with tar in 
the open-hearth furnace. The author, in reply to 
this, explained that the iron sand was made into 
bricks by mixing it with clay. 

Mr. Ellis, of Sheffield, pointed out that the 
tenacity claimed for the wrought iron produced in 
this way from magnetic sand was altogether re- 
markable, being stated at 52 tons to the square 
inch. This was a tensile strength that had never 
been obtained elsewhere, excepting with materials 
of quite a different nature, and he would like to 
ask the author what was the elongation. To this 
we understood Mr. Smith to reply 33} per cent. 


TRONSTONE OF THE MipLanps. 

A paper by Mr. Edwin A. Walford, F.G.S., of 
Banbury, ‘‘On the Making of the Middle Lias 
Ironstone of the Midlands,” was next read. This 
contribution was of purely geological interest, and 
led to a very brief discussion, Mr. Snelus only 
making a few remarks. 

The meeting then adjourned until the next day. 


THe ANNUAL DINNER. 


In the evening the annual dinner was held at the 
Freemasons’ Tavern, Sir James Kitson occupying 
the chair. 


StanpDaRp METHODS oF ANALYSIS. 


On the members assembling on Friday morning, 
a paper by Baron Hanns Jiiptner von Jonstorff, 
of Neuberg, Austria, was first read by Mr. Brough, 





in the absence of the author. The title was ‘‘On 
the Introduction of Standard Methods of Analysis.” 
This was a long and very important paper, but 
as it contained a great many details of analyses, it 
was not read in full, but will, of course, be printed 
in extenso in the Transactions. 

We shall publish this paper at a future date, and, 
therefore, need give but a brief abstract here. The 
author pointed out the great divergence between 
avalyses of different chemists made not only in 
different establishments, but often in the same 
laboratory. As an instance he stated that in one 
sample ofa chill roll, carbon was given in Analysis A 
at 3.50 per cent., silicon 1.30 per cent., and man- 
ganese 2.40 per cent. ; in Analysis B the carbon 
was 2.785 per cent., silicum 0.668 per cent., and 
manganese a trace. Happily, however, the author 
said, such enormous differences are rarely met 
with, but small analytical differences were by no 
means uncommon, and it was pointed out how 
a small percentage of an alloy will exert a great 
influence. It is unnecessary for us to follow 
the author here in his ably reasoned out paper, 
showing the necessity of standard methods and 
of an international body for determining them 
which could speak with authority. His paper 
was a very long one, but, as was said in the 
discussion, there was not a redundant word in it, 
and our readers will do well to give full attention 
to it when it appears in our columns. 

The first speaker on Baron Jiiptner’s paper was 
Mr. Snelus, who said he had been invited to act 
on the International Commission referred to. As 
the speaker pointed out, there have been inquiries of 
asimilar nature, but still much remained to be done. 
As an example, Mr. Snelus stated that recently, in 
an endeavour to determinethe amount of phosphorus 
in a sample of iron, very wide variations had been 
shown by different methods of working. It was 
most important to members of the Institute that 
uniformity should be obtained in these matters, 
as they had to depend so largely on analysis for 
guidance. 

Professor Roberts-Austen said that, as President 
of the Commission referred to, he had to thank the 
author for the remarks he had made. He (the 
speaker) had no direct manipulative experience in 
the analyses of any metal excepting gold, and that, 
perhaps, was why he was elected as President. 

Dr. Wedding gave particulars of how the Com- 
mission came to be nominated. He and Baron 
Jiiptner had been requested to take the matter in 
hand, and they had thought it well to enlist the 
services of eminent men of various countries. They 
had written to a great many, and had received 
answers from all the most important. It was sug- 
gested that a certain element, say phosphorus, 
should be given to one person to deal with. He 
would collect all the literature he could on the 
subject, and make every inquiry possible. That 
position would be held as an honorary one, 
but to assist him there must be analysts, and 
that would mean spending money. Under these 
circumstances, they concluded, it would be well 
to establish a central laboratory, and the place 
they had decided upon as most advantageous was 
Zurich, that being the most international ground. 
They would want, perhaps, 3000). a year. He 
thought there were at least 300 large iron works 
which would pay 10/. a year towards the enterprise, 
and if that were continued for 10 years, that would 
be as far forward as they could see at present. He 
would be very glad to hear the opinion of members 
on this proposal. 

Sir Lowthian Bell felt sure there would be no 
difficulty in finding the number of iron works re- 
ferred to willing to contribute the moderate sum 
asked. For his own part, he would gladly become 
a subscriber. 

Mr. J. E. Stead said that every chemist in every 
iron and steel worksshould read the paperthen before 
them carefully. It was long, but there was not a 
word too much in it. He had been honoured by 
being asked to act as one of the leaders referred to, 
and he could only say he should be glad to occupy 
the position. He would, however, like to make 
another suggestion. So that our chemists might 
be up to date, there should be more technical 
libraries ; one should exist in all commercial centres. 
In continental laboratories he had found always a 
good collection of books of reference; in our 
country he regretted it was not so. This Commis- 
sion would, perhaps, do away with the necessity 
for a large part of libraries now required, but in 
the meantime it was a source of reproach that in 
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our own country chemists in iron and steel works 
should not have access to the literature of their 
profession ,and should become mere creatures of rule- 
of-thumb. In some of our important works he heard 
that the head chemist received no more than 1001. 
a year. How, he would ask, on such a stipend 
could they keep abreast of knowledge? They had 
no surplus funds to buy works treating upon their 
profession, or to subscribe to the scientific and 
technical societies of which they ought to be 
members. 

Professor Arnold, of Sheffield, suggested that 
the Commission would do well not to lose sight of 
the important matter of segregation. He had 
lately had a striking example of how this affected 
analysis. It was the case of a tyre in which the 
sulphur was found to be .1 per cent. in the centre, 
and within 14 in. of the spot where the first drilling 
was taken the sulphur was no more than .043. 

Mr. R. A. Hadfield suggested, as an addition to 
what Professor Arnold had just said, the condition 
of samples should be taken into consideration. 
Previous treatment was of great importance, espe- 
cially in regard to sulphur. In considering speci- 
mens, it should be stated what was the history, 
size, treatment, and from what part of the ingot 
the sample was taken. 

Dr. Rideal, who rose at the invitation of the 
chairman, said he did not think there was much to 
add to what had already been said. In his opinion 
the iron and steel industry was somewhat behind 
other industries in establishing standard methods 
of analysis. The previous Commission of the 
British Association had done good work, but each 
member had gone on his own liane, and so there had 
been no division of labour. What was wanted was 
an orderly method of procedure, such as would be 
obtained by the laboratory suggested. The litera- 
ture on the older elements was enormously volu- 
minous, and even on the newer elements it was 
very great. For instance, he had lately had occa- 
sion to inquire into the analysis of chromium, and 
had found from 30 to 40 different processes. Under 
these circumstances it was impossible for an indi- 
vidual to work through all, and in his opinion the 
labour should be divided, one investigator taking 
one or two elements. 

Mr. Ainsworth agreed that the works chemists 
should keep abreast of knowledge, but he was 
afraid that technical libraries, as suggested, would 
not meet the case, for what would be the good of a 
library miles away from the works laboratory ? 
He would suggest that more might be done in this 
direction by the Institute. The treasurer’s report 
had shown that a large sum of money had accumu- 
lated, and he would suggest that a part of this 
should be spent in employing some one to go 
through and tabulate technical literature oa the 
vatious sections connected with the iron and steel 
industry. A report should be made to the Insti- 
tute, and this might be published with the Transac- 
tions, or in a separate volume. 

Sir Lowthian Bell said that it was disappointing 
to see the discrepancies that were found in analyses 
of steel. It contained only about 14 per cent. of 
foreign matter, but when it was considered how 
vast was the influence of these alloys, it was evi- 
dent they should be properly determined. At 
present it was unknown to any great extent how 
far the presence of one would modify the effect of 
another. He agreed with Professor Arnold as to 
the effect of segregation. The difference in one 
part of an ingot as compared to another, was re- 
markable, and the effect on rails, for instance, was 
a serious matter. There was a great deal of sound 
sense in what fell from Mr. Ainsworth. Heagreed 
that a part of the sum which had been accumulated 
by the Institute, and which was being hoarded up 
for their successors, should be spent for the benefit 
of the present generation. 

(Zo be continued.) 





SELF-PROPELLED RAILWAY CRANE FOR 
THE LANCASHIRE AND YORKSHIRE 
RAILWAY. 

WE illustrate on page 634 a steam travelling crane 

recently constructed by Messrs. Isles, Limited, of the 

Steam Crane Works, Stanniagley, near Leeds, for the 

Lancashire and Yorkshire Railway Company, and 

at present in use at their creosoting works. The crane 

1s arranged so that it can be run along with ordi- 
nary rolling stock to any part of their system, its self- 
propelling gear being disengaged and the jib lowered so 
as to clear the bridges, &c. A special feature of this 
crane is its high rate of travelling speed, viz., 200 yards 








per minute. The hoisting motion is of the single- 
purchase type, and a high rate of speed can be main- 
tained ; a powerful foot-brake is provided for holding 
the load in any desired position. There are also motions 
for slewing and jib adjusting, the various levers being 
so arranged that the whole of the crane is under the 
control of one man. The different motions can be 
worked separately or simultaneously as required. 

The crane is driven by one pair of engines fitted 
with link reversing motion, and the boiler is of the 
vertical type, made entirely of steel plates, and de- 
signed for a working pressure of 80 lb. A water tank 
is placed beneath the boiler, containing about half a 
day’s supply. The carriage frame is built up of rolled 
steel channels, plates, and angles, and the central 
pillar is forged from Siemens-Martin mild steel. The 
tram wheels are steel-tyred, and arranged to run on 
the 4 ft. 84 in. gauge. The axles, axle-boxes, and 
springs have all been made to the railway company’s 
standard sizes. Before delivery the crane was tested 
with a load of 2 tons at 16 ft. radius. 





THE MORSE VALVE RESEATING 
MACHINE. 


WE illustrate on page 635 an ingenious tool intended 
for refacing valve seats and valves in situ, thus avoid- 
ing the loss of time involved in removing the valve-box 
toa lathe or boring machine. As will beseen from our 
engraving, Fig. 1, the instrument consists essentially 
of aself-centriog chuck which is expanded until it grips 
tightly the circular opening usual on the flange for the 
valve cover. A rod passes through the centre of this 
chuck, and bears at its lower end a cutter. This latter 
is fed down till it comes in contact with the worn 
seat, and is then turned round half-a-dozen times, 
scraping the seat true. The cutters provided are 
suitable both for flat and bevelled faces, and each tool 
is capable of dealing with a large range of sizes. To 
reface the valve itself, the latter is fitted into another 
self-centring chuck, such as is shown in Fig. 3. This 
latter is then substituted for the cutter on the spindle 
of the machine. Thus arranged, the tool is transferred 
to the conical castiog shown in Fig. 2, and secured 
there by means of the self-centring chuck as shown. 
The spindle is then fed down till the face of the valve 
comes in contact with the knife shown near the bottom 
of the cone, when a few turns will render the valve 
quite true and ready to be reground into place. 
For deep valve chests a lengthening bar can be 
fitted to the spindle. Valves of as much as 12 in. 
in diameter can be trued up satisfactorily in these 
machines, though the maximum capacity of the one 
we illustrate is 4in. All the working parts are made 
of steel, hardened where necessary. The cutters are 
ground true to gauge, and carefully tempered. Each 
tool with its accessories is neatly packed in an oak 
or ath box, so as to reduce the risk of some of the 
numerous cutters or other parts being mislaid. The 
instrument has been introduced into this country by 
Mr. 8S. M. Gartman, of 93, Leadenhall-street, E.C. 





THE ARGENTINE CRUISER ‘‘ BUENOS 
AIRES.” 

ON our two-page plate this week we give three 
illustrations of the cruiser Buenos Aires, built by Sir 
W. G. Armstrong and Co. for the Argentine Govern- 
ment. In our issue of November 8 of last year 
(vol. lx., page 567) we gave an account of the trial of 
this vessel, and at the same time published four illus- 
trations of her as she was lying in dry dock. In our 
present engravings, Fig. 1 shows the ship under way, 
and is from a photograph taken on the trial. Fig. 2 
is a view of the after part of the vessel, also froma 
photograph, taken just before she was launched. Fig. 3 
is a general view of the engines. These have been 
constructed by Messsrs. Humphrys, Tennant, and 
Co., of Deptford. We ehall give further illustrations 
of the engines in a future issue, and will therefore 
defer our description of them until we publish the 
remaining engravings. In the meantime we may 
repeat for convenience of reference the leading details 
of the ship itself. 

The Buenos Aires is a twin-screw, steel, sheathed 
cruiser, built to the designs of Mr. Philip Watts, the 
manager of Elswick Shipyard, and a director of the 
company. She is 396 ft. long between perpendiculars, 
and 424 ft. long over all. Her extreme breadth is 
47 ft. 2in. Her mean draught on trial was 18 ft. 3in., 
at which the displacement was 4740 tons. It will be 
remembered that the Buenos Aires on her trial made 
the remarkable speed of 23.202 knots on a six hours’ 
run, thus proving to be the fastest ocean-going ship in 
the world. Our illustration, Fig. 2, is especially 
interesting, as showing the stern formation and screw 
arrangement, features to which we referred in our 
former notice. 





York Sewers.— At a meeting of the York Town 
Council on Monday evening, the sewerage committee re- 
ror ae the total expended to April 5, 1896, was 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 8. 

Tuer American iron trade is less active just now than 
for some time. The Presidential convention which 
nominates the next President of the United States is 
only five weeks off, and the uncertainties as to platform 
and position of candidates on currency no doubt helps to 
unsettle business. The fundamental trouble, however, 
is that in addition to there being more capacity than 
can be employed, the actual production is beyond con- 
sumers’ requirements. Pig iron has weakened within 
afew days, openly 25 cents a ton, and secretly 50 cents 
for eome makes, Billets would be lower if they could 
be, but a forfeit makes manufacturers courageous, 
Steel railsare neglected. Girder rails for trolley lines 
are now under negotiation for about 200 miles of road. 
Long and well-equipped lines will be constructed this 
year. Plate and structural material is under better 
inquiry than other material, but the demand is far 
from taxing producing capacity. Cast-iron pipe for 
expanding municipal requirements is filling up 
foundries. The two armour-plate works have in 
sight considerable Government business. Projectile 
works are busy on fat contracts. The bar mills are 
not busy. Nails are strong under combination. 
Merchant steel requirements are increasing. The 
whole situation is fair, though lacking strength, because 
of the halting policy of the managers of projected 
work. Conditions are ripening for a small-sized boom. 
Such a thing is one of the possibilities of the next three 
or four months, despite our 10,000,000-ton pig iron 
capacity. It is nothing but lack of borrowing power 
that keeps a boom out of sight, and it isthe knowledge 
of this fact that intensifies the interest in the outcome 
of the National Republican Convention, when it writes 
its financial plank at St. Louis, 





SEWAGE PURIFICATION AT EXETER.—The sewage of the 
city of Exeter, hitherto passed into the River Kxe, has 
been a cause of complaint by the county authorities, who 
threatened proceedings under the Rivers Pollution Pre- 
vention Act ; and the cost of a precipitation echeme some- 
what perplexed the members of the City Council. Mr. 
Donald Cameron, the city surveyor, has evolved a system 
which promises to purify the sewage at little cost, and 
trials at an experimental station has resulted in the 
Council authorising works for the treatment of the sewage 
of one part of the town. Mr. Cameron depends on 
bacteriological action, and for this uses a septic tank, 
similar in principle to that adopted at Chicago. This 
tank is of concrete, oval on cross-section, the ag ad 
the experimental works being 7500 gallons per day. The 
primary object is to throw the whole of the solids in sus- 
pension into solution for filtration. The inlets and out- 
lets of the tank sre so arranged as to keep the upper 
portion of the contents undisturbed. The result is that 
as the tank is filled with sewage a scum commences to 
form on the top, becoming about 3 in. thick, but bacterio- 
logical action reduces it to a solution. The effluent is 
passed into filters in which coke breeze is used, as ab 
Glasgow, Sutton, Barking, and other stations, there bein 
a layer of limestone chippings over the breeze and san 
beneath. There are two filters for intermittent use. 
Analysis shows the effluent to contain only one-fifth part 
of the organic nitrogen admissible under the Rivers Pol- 
lution Commissioners. 


New Russian WarsuHips.—On Tuesday, the 12th inst., 
in the presence of the Tear, two new warships, the Russia 
and the General-Admiral Apraxin, were successfully 
launched on the Neva. The cruiser Russia is the longest 
vessel ever launched on the Neva, and the largest Russian 
ship of the kind afloat. As a matter of fact, she ranks 
first only after the Powerful and Terrible, which are 
about 14,200 tons. The Russia is more or less a copy of 
the Rurik, but larger and more powerful. The Rurik is 
426 ft. long, with 10,933 tons dieplacement. The Russia 
is 464 ft. between perpendiculars, with a displacement of 
12,195 tons. Including the ram, the full length of the 
Russia is over 480 ft., and her greatest breadth over all 
is 68 ft. The Russia’s coal-carrying capacity is 2500 tons, 
Her triple-expansion engines, made at the Baltic Works. 
are of 17,000 indicated horse-power, and her expected 
speed is 19 knots. The boilers, 32 in number, are of the 

lleville type, made in France. The armour plates of 
the belt are made at the Carnegie mills in America. The 
cruiser has a double bottom and 149 water-tight compart- 
ments, and carries 14 different boats, including steam 
launches. Her armament will consist of 8-in., 6-in., 
75-millimetre, 47-millimetre, and 37-millimetre guns, 
besides torpedo apparatus. The Russia, however, is to 
be followed by a still larger cruiser of similar type. It is 
intended to lay down one of 14,000 tons, which is to be 
the largest and most powerful cruiser in the world. The 
Rurik was answered in England by the building of the 
Terrible. The Russian rejoiner is the construction of the 
Russia, and the larger one now projected, besides the two 
first-class ironclads laid down last = The following 
are the particulars of the other ship launched on the same 
day, the Apraxin: Displacement, 4126 tons; length, 
278 ft. ; beam, 52 ft.; two triple-expansion engines, 5000 
indicated horse-power. She wil be armoured for 177 fo. 
of her length, with plates 10 in. thick in the centre of the 
vessel, gradually lessening in thickness towards the stem 
and stern. She will carry four 9-in. guns in revolving 
turrets and 22 various rapid-firing guns, besides torpedoes, 
for which there are four dischargers. 
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HORIZONTAL BORING MACHINE. 


CONSTRUCTED BY THE 


WE illustrate on this page a horizontal boring 
machine of a type recently introduced by the Richards 
Machine Tool Company, Suffolk House, Laurence 
Pountney-hill, London, and intended more especially 
for machine cylinders, bearings, &c, As will be seen, the 
machine has two facing heads driven independently ; 
these can be traversed along the bed of the machine so 
as to take between them any length of cylinder up to 
36 in. The diameter of work which can be faced in this 
manner is 20 in., though, owing to the gap 30 in. 
long shown in the bed, work of larger dimensions can 
be admitted, there being a clear distance of 18 in. 
between the centre of the boring spindle and the 
bottom of the gap. The star feeds to the facing tools 
will work the tool either in or out as desired. The 
boring spindle is 3 in. long and has a feed of 24 in., 
though it can be readjusted so as to feed up to 36 in. 
Both it and the facing heads are driven by worms of 
hardened steel, working in conjunction with steel 
wormwheels and running in oil baths. The thrust of 
the worm is, in each case, taken on ball bearings. 
Two countershafts, arranged to run at 150 revolutions 
per minute and to take 3}-in. belting, are used to 
drive the machine, one for the facing heads, and the 
other for the boring bar. The former are started or 
stopped by means of friction gearing. The machine 
weighs 3} tons complete, and has an extreme length of 
14} ft., and a width over all of 4 ft. 4 in. 





MANUFACTURING METALLIC BARS BY 
EXTRUSION. 
The Production of Metallic Bars of any Section by 
Extrusion at High Temperatures.* 
By Perry F. Nursery. 
So comprehensive are the developments of inventive 





genius in the present day, and so rapid and far-seeing 
are the strides made by invention, that they not unfre- 
quently overtake, or rather overreach, the means at dis- | 
posal for giving practical ‘orm to otherwise practical | 
ideas. Thus it sometimes happens that the introduction | 
of an invention based upon common-sense lines is tem- 
porarily retarded, or the invention itself permanently 
lost to the world, and industrial progress in a given direc- 
tion thereby checked, by reason of there being no adequate 
means or suitable materials at hand for bringing it to a 
successful issue. 

A case in point is afforded by the carrying out in prac- 
tice of the ingenious metallurgical process which I now 
have the privilege of bringing before the Institute. The 
invention, which is that of Mr. Alexander Dick, deals 
with the production of all kinds of metallic sections, 
from a simple round wire to complex designs which it 
would be impossible to roll, by forcing metal heated to 
plasticity through a die under hydraulic pressure. The 
principle is simple enough, being nothing more than that 
employed in the manufacture of bricks, drain-pipes, and 
similar articles, It is, however, the application of that 
principle to the p' e under notice that conatitutes the 


ingenuity and originality of the invention, and which | d 


marks it as a substantial advance in metallurgical prac- 


ice. 
I do not forget that the principle of extrusion has been 
applied in the production of continuous lengths of leaden 





* Paper read before the Iron and Steel Institute. 
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pipes and wire, and also of leaden rod for the manufacture 
of projectiles for small arms, and for other purposes, In 
those cases, however, the lead is pressed at a compara- 
tively low temperature, whilst in the present instance the 
metal is operated upon at a very high temperature, 
namely, that of plasticity, or about 1000 deg. Fahr., and 
which varies considerably with different metals and alloys. 
It was this necessary condition of — temperature that 
led to the difficulties encountered by Mr. Dick in putting 
his invention in practical shape, and which difficulties 
present features of interest to steelmakers. 

The process of manufacture consists in placing the 
heated metal in a cylindrical chamber, at one end of 
which is a die. Upon pressure being applied at the 
opposite end the plastic metal is forced through the die, 
issuing therefrom as rods or bars of the required section 
and of a length governed by the quantity of metal placed 
in the receiver. This pressure chamber has not only to 
withstand the high temperature of the contained metal, 
but has likewise, whilst under the influence of that tem- 
perature, to meet the severe strain brought upon the 
interior by the resistance of the metal to the pressure of 
the hydraulic ram in forcing it out through the contracted 
area of the die. Hence the first and most important point 
to be settled was the design of the cylinder and the 
material of which it should be constructed. Other diffi- 
cult problems presented themselves for solution as the 
work of construction progressed, but they were of a less 
anxious and perplexing character than that of the pressure 
cylinder, which is the main feature of the invention. 

At starting several cylinders were made, some of cast 
and some of wrought steel, in order to ascertain which 
material was best suited for the purpose. The chamber 
was 24 in. long and 6in. in diameter internally, the walls 
varying in thickness from 3 in, to6in. Surrounding the 
cylinder was an annular chamber heated by a coke fire, the 
object of which was to maintain the plasticity of the 
metal during the operation of pressing. In practice, how- 
ever, it was found that the strains set up by the unequal 
expansion and contraction of the walls of the cylinder, 
added to the internal working pressure, soon developed 
cracks, thereby rendering the cylinder useless. 

A series of experiments was, therefore, carried out by 
Mr. Dick, with the object of finding a steel capable of 
standing the temperature and pressure to which the con- 
tainer was subject in working. To this end he obtained 
cylinders of various steels from several leading steel- 
makers, which he tested under working conditions both 
of temperature and pressure. In the result, however, he 
found that not one of the cylinders would stand more than 
3 tons per square inch at the working temperature, Delta 
metal being the material operated with. In all cases the 
cylinders bulged and developed longitudinal cracks, 
through which the metal was forced. Thus for a time 
the progress of a promising invention was retarded, and 
the accomplishment of an important object rendered ex- 
tremely doubtful. 

Nothing daunted by failure, Mr. Dick set to work to 
devise other means whereby he hoped to accomplish his 
end. In due course, and after the expenditure of a con- 
siderable amount of both time and money, he succeeded 
in —* the machine which I am about to describe, 
and which admirably fulfils its intended purpose. The 
ifficulty respecting the pressure chamber, or container, 
was eventually overcome by dividing up the container 
into sections composed of concentric steel tubes alternat- 
ing with annular spaces packed with a dense non-con- 
ducting material. This arrangement is based upon the 
principle that whilst steel, when heated to a high tempe- 
rature, loses its integral strength, as proved by x 
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Dick’s experiments, yet at lower temperatures it will 
retain its full power to resist pressure; so that a cylin- 
lindrical chamber formed of several comparatively thin 
walls, and protected from extreme heap, will resist pres- 
sure better than a chamber having a thick solid wall 
heated toa higher temperature. A chamber surrounded 
by comparatively thin walls heated to a comparatively 
high temperature is not so injuriously affected by varia- 
tions of temperature as a similarly heated chamber having 
a solid wall of greater substance. 

By this compound system of construction, the liner, 
which is exposed to the extreme heat of the metal, may 
be made with a comparatively thin wall, and will not be 
liable to be fractured by unequal heating and cooling, 
and consequent expansion and contraction. Further, in 
order that it may be — of successfully resisting 
pressure, it is reinforced by means of the surrounding 
steel tubes, which, although of themselves thin, are insu- 
lated and supported by a dense packing of non-conducting 
material, and are, therefore, kept at a comparatively low 
temperature and in a condition to offer the greatest resis- 
tance, which condition is further mechanically influenced 
by a stout steel outer casing. 

Another problem which took some time to solve was 
the selection of an efficient non-conducting material. 
The main conditions here were, that the particles of the 
material employed should be i gee of being densely 
consolidated, should not injuriously affect either the liner 
or the outer cylinders, nor melt nor become decompo: 
at a high temperature. After experimenting with a 
variety of substances, Mr. Dick found that the best 
results were obtained from crushed granite mixed with a 
small proportion of borax. This compound satisfactorily 
fulfilled all the necessary conditions, and was therefore 
adopted as a non-conductor. : 

The apparatus as now constructed and in daily opera- 
tion is illustrated in perspective in Fig. 4. It is 16 ft, in 
length, 6 ft. wide, and 5 ft. high over all. It consists 
mainly of the compressing cylinder or container and the 
hydraulic ram. A longitudinal section of the container 
is shown at Fig. 1, and a transverse section at Fig. 2. 
The container, which is 2 ft. long and 2 ft. diameter ex- 
ternally, has an inner liner of cast steel. The internal 
diameter of the liner varies in different containers from 
5 in. to 8in., according as to whether it is wanted for 
pressing a small or a large charge, the container being 
changed as required. The liner is inclosed within a series 
of cylinders of ordinary mild steel spaced about } in. 
apart, the annular spaces being filled in with the non- 
conducting material. The container is mounted on 
trunnions and fitted with worm _— for bringing it to 
a vertical position for being charged with metal and 
restoring it to the horizontal for the operation of pressing. 

Great care has to be exercised in making the die-plates, 
the material of which is tungsten steel. ey are formed 
with either one or several openings, each opening being of 
the section required to be given to the article to be wd 
duced. The edges of the openings in the dies are bevelled, 
so as to give free access to the metal under pressure, and 
to more perfectly condense it. The die-plate is mounted 
ina holden, in which it is easily fixed, or from which it is 
readily removed, as different sections are required to be 
pressed. As it is necessary to heat the die and its holder 
previously to each pressing operation, the die is fitted 
into a shouldered recess in the holder, which is coned to 
seat into a hollow metal block. This block is firmly held 
in position during the operation of pressing by a pair of 

ipping jaws actuated by hydraulic power. e die- 
Cale and the gripping jaws are carried in a strong cross- 
head. The die-holder and its adjuncts, together with a 
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Fig. 4. 


number of dies, as well as a container and some of the 
steel cylinders used in its construction, are seen in the 
perspective view of the machine. 

The metal is forced out of the container and through 
the die by an hydraulic ram 18 in. in diameter, and work- 
ing under a pressure of 2 tons per square inch. The ram 
has a prolongation or extension, of reduced diameter, 
which forms the plunger of the container, entering it at 
the opposite end to the die. A different plunger is used 
with each container, the diameter varying to suit the 
interna] diameter of the container. Or starting to work 
each day, the container is first heated up by gas with a 
Bunsen burner, which quickly brings the liner to the 
temperature necessary to prevent the first charge of metal 
getting a chill. The container does not require reheating, 
as the liner remainers red-hot after each run. 

The working of this ingenious system of production 
will be best described from my own observations during 
a recent visit to the Delta Metal Works, Pomeroy-street, 
New Cross, London, where it has been in regular com- 
mercial operation for some time. Upon that occasion the 
machine was running on an order for Delta metal rods 
12 ft. long by lin. diameter. Of course, much greater 
lengths, and much heavier sections, are turned out as 
required. The great variety of sections produced, some 
of very intricate character, is shown by the specimens on 
the table. These specimens are samples of work ranging 
from light sections, such as wire weighing about ;4, lb. 
per foot run, to heavy rounds, hexagons, and squares, 
weighing 40 lb. and over per foot run. The die in use on 
the occasion of my inspection had four openings, thus 
producing four lengths, or an aggregate of 48 fb. of rod at 
the same time, 

A charge having just been put through, the opening at 
the front end of the container (that next the die) was 
closed by a removable plate or stopper, as shown at 
Fig. 3, and the container was turned into a vertical posi- 
tion. A charge of 14 cwt. of molten metal was then 
poured from a ladle into the container, and was allowed 
to stand for about six minutes, so as to acquire a plastic 
condition. The diameter of the plunger and that of a 
loose block which is placed between it and the charge (for 
& purpose which I will shortly explain) being less than 
the diameter of the steel liner, the plastic metal when 
under pressure would be forced backwards between the 
block and the liner were it not restrained. In order to 
prevent this back-flow taking place, a dished steel check 
disc, which is less plastic and morerigid than the heated 
metal at the working temperature, is first placed on the 
top of the charge, and when the pressure is brought on, 
the disc is expanded and completely fills the bore of 
oo thus effectually preventing the back-flow of the 

atal. 

Upon this check disc was then placed the loose steel 
block just referred to, which, having been previously 
heated, prevents the cold end of the plunger chilling the 
charge of metal. The plunger being of smaller diameter 
than the liner, there is no fear of the latter becoming 
chilled by the former. To preclude the possibility of 
such an occurrence, the back of the loose block is re- 
ceased to receive a corresponding projection on the 
front end of the plunger, which is thus kept horizontal 
in its forward travel and prevented from coming in con- 
tact with the liner, 

The loose block having been inserted, the container 
was brought into a horizontal position, the stop plate 
removed, and the container run up to the die-block, 
which, with the die, had been previously heated. The 
hydraulic pumps were then started, and in four minutes 





the charge was expelled and had bicome converted into 
four 1l-in. rods, each measuring over 12 ft. in length. 
The clips were then released and the ram continued its 
forward travel, pushing out the remaining metal, or 
stump, together with the die and its holder, as well as 
the check disc and the loose block, leaving the con- 
tainer perfectly clear for a fresh charge. The rods were 
at oncecut off from the stump or fag end of the charge 
to the exact length required and removed. The die and 
holder were then replaced by others, the container turned 
over into a vertical position, the stopper fixed in place, a 
fresh charge of metal teemed in, and as soon as it had 
become plastic the operation of pressing was again pro- 
ceeded with. I may mention that the rate of travel 
of the ram can be varied to suit the size of the charge or 
the special nature of the output. 
With regard to the physical characteristics of the bars 
thus produced, it is obvious that, owing to the great 
ressure put upon the metal, its quality must necessarily 
greatly improved, in the same way that Whitworth 
steel is improved by compression. In the first place, it 
is found to be perfectly homogeneous. The actual in- 
crease of strength in extruded bars over that of hot rolled 
bars of the same metal varies with the nature and com- 
position of the metal or alloy. Taking ordinary yellow 
metal, the increase in tensile strength is 24 per cent., 
with a proportionate increase in elongation. Some tests 
madeat Woolwich Arsenal with Delta metal bars produced 
by extrusion show a tensile strength of 48 tons per square 
inch, with 32.5 per cent. elongation on 2 in., against 
38 tons per square inch tensile strength and 20 per cent. 
elongation of rolled bars of thesame metal. The samples 
exhibited have not been touched since they left the dies, 
and it will be seen that the surfaces are perfectly smooth, 
and that the various specimens require no further finish. 
I have stated that at the time of my visit the mode 
of procedure was to charge the container with molten 
metal, The objection to this method of working is the 
delay occasioned at the —_ in waiting for the molten 
charge to set or become plastic, besides which there is the 
time occupied in various detail operations attending the 
charging of the container with molten metal. The result 
is that the average rate of working is only 25 charges per 
day of 10 hours. This method of working has since been 
improved upon by Mr. Dick, and the container is now 
charged with billets after they have been heated to the 
point of plasticity in the furnace seen on the left in 
Fig. 4. With this method of working the output is 
doubled, easily reaching 50 charges and more per day. 


The labour cost per ton on the finished work is very| ¢, 


small, being only the wages of two men and a boy per 
machine. ’ 

A larger press also is in course of construction which 
will have a 20-in. ram, and will be capable of turning 
out heavier work than any yet produced. Besides being 
in operation at the works already mentioned, the system 
is being worked under license in the Midlands, and it 
has also been adopted in the Delta Metal Works at 
Diisseldorf. 

It will thus be seen that we have, if not a new industry, 
at any rate a new industrial process, and one, moreover, 
which is of far-reaching importance. Having accom- 
plished so much, it is not outside the bounds of possi- 
bility that, given an improved description of steel or 
other metal for the dies, other metals, such as iron and 
steel, which are less ductile and less expensive than those 
to which the system is at present applicable, may be used 
for the production of a still wider range of articles 
by extrusion. As a matter of fact, Mr. Dick is at the 
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present time engaged upon experiments with the view of 

a sections in iron and steel simi'ar to those ex- 
ibited. Should he prove successful, I shall hope to have 

the pleasure of placing the results before the Institute. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Leeds and Sheffield Tramways.—Specifications are 
being prepared for the proposed electrical tramway from 
Roundhay to Kirkstall. A commission is to be paid to 
Dr. Hopkinson, under whose supervision the work is to 
be carried out, at the rate of 5 per cent. on the cost of 
the work up to 40,000/., and 24 per cent. upon the sum 
expended beyond that amount. The Sheffield Corpora- 
tion, having now their case before the Committee of the 
House of Commons, will proceed actively with their tram- 
way scheme. The price to be paid for the undertaking of 
the Sheffield Tramway Company will be decided by 
arbitration. 

The Ouse Navigation.—At the last meeting of the York 
City Council the report of the Oure Navigation Com- 
mittee of that body came up for consideration. The 
prospects of the navigation have greatly improved, and at 
no time in its history has there been so much tonnage and 
towage as in the last three months. 


The Hull Coal Trade.—The return showing the quan- 
tities of coal forwarded to Hull from the Yorkshire 
collieries has just been issued. During last month 165,296 
tons were sent, as compared with 156,096 tons in April, 
1895. The increase amounts to 9200 tons, or nearly 6 
per cent. In the four months just completed 631,200 
tons were sent, as against 569,920 tons in the first four 
months of 1895, an increase of about 10 per cent. The 
coastwise trade of Hull reached 14,900 tons only, and of 
this amount London took 12,790 tone. In April, 1895, 
21,705 tons were sent coastwise. Denaby Main, one of 
the largest collieries in Yorkshire, stands first on the list 
with 99,024 tons for the four months, a substantial in- 
crease on the tonnage of the corresponding period of 1895 
—84,968 tons. 


Colliery Disputes.—The trouble in the Yorkshire coal- 
eld becomes more acute. The employés at Rylands 
Main, near Barnsley, have been served with notices by 
the management, and 400 hands are affected. At the 
Birley Collieries, near Sheffield, a strike is threatened, 
and the Kiveton dispute has not yet ended. In addition 
to these troubles, a dispute has occurred at the Prince of 
Wales’ Colliery, Pontefract, and 400 men threaten to send 
in their notices at the time of writing. Taken altogether, 
the situation in the coal trade appears to be somewhat 
strained. There is not much hope of better times, for 
values are declining and competition is on the increase. 


Iron and Steel, d:c.—There is a steady improvement in 
the condition of the iron and steel industries. Engineer- 
ing work is still in good request, and so great is the 
demand for boilers that a special train, consisting of 30 
trucks, was sent out from one Sheffield manufactory alone 
last week, laden with marine boilers for Johannesburg. 
Hydraulic and electrical machinery is in greater demand 
than ever, and prospects are becoming more promising 
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day by day. The prosperity in the bicycle trade has 
induced a boom in the industry devoted to cycle sections 
and cycle steel generally. An order for 2000 tons of best 

uality Swedish Bessemer steel has recently been placed. 
The cycleindustry hasrecently beenestablished in Sheffield, 
and so far with thorough success. There isa heavy demand 
for all kinds of horticultural appliances, and makers of 
spades and shovels have had a successful season. Cutlery 
has improved, and the file trade is again active. Electro- 
plate and silver goods are in great request. There isa 
marked change in design, purchasers at the present time 
favouring highly decorative work, as against the plain 
Qaeen Anne styles that have held the market so long. 
The armour-plate makers are working at high pressure, 
in order to meet Government requirements. Railway 
work has, if anything, further improved, and there is a 
very active demand for all kinds of steel. Prices are firm 
at the following rates: Bessemer billets, 5/. 12s. 6d. to 6.1; 
Siemens-Martin steel, 7/. 103. for average qualities ; hema- 
tites (delivered in the district), from 54s. to 57s. 6d.; 
Lincolnshire forge pig, 393. and upwards ; foundry iron, 
423.; Swedish Bessemer from 10/. to 16/., according to 
brand ; bar iron active at from 5/. 10s. at manufacturers’ 
works, 6/. in warehouse. 


South Yorkshire Coal Trade.—-There is very little altera- 
tion in the situation, and that for the worse. House coal 
is very difficult to get rid of in large quantities on account 
of the serious competition of seaborne qualities, and prices 
are accepted which touch the uoremunerative point. 
Miners and coalowners are alike suffering from the exist- 
ing depression, for the increased activity in the steam coal 
department does not make amends for the stagnation in 
house coal. London is taking very little South Yorkshire 
coal, and lowestsummer prices prevail. An increase is again 
reported in the exports of coal from Hull and Grimsby. 
Gas coal is quiet, and the railway companies are not 
taking an average tonnage of steam coal, Manufacturers’ 
fuel is looking up, and coke for foundry purposes finds a 
steady market. Quotations are as follow: Best Silk- 
st n+, 88 3d. to 94. 34.; Barnsley house coal, 7s, 3d. to 
8s 6d.; Barao:ley hards, 6s. 6d. to 7s. 3d. ; manufacturers’ 
— from 3s, 6d. to 5s. 6d. ; common coke, from 10s. 6d. 
to 12s, 6d. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on Change here, and the tone of the 
market was notso cheerless as it has recently been, At 
the same time, however, not much disposition to do busi- 
ness was manife+t either on the part of buyers or sellers, 
and what transactions were recorded were for prompt 
delivery. Reliable quotations for forward delivery were 
not obtainable. Tne general figure named for early 
f.o b. delivery of No. 3 gm.b. Cleveland pig iron was 
37s 38d., and several parcels were disposed of at that 
price. There were buyers who reported that they could 
purchase at rather less, but, on the other hand, some 
producers held out for a trifle higher figure. No. 1 
Oleveland pig was quoted 38s. 6d., No. 4 foundry 
363. 9d, grey forge 36s. 3d. and white 36s,— 
all for early delivery. Middlesbrough warrants were 
quiet but steady throughout the day, opening at 
37s. 54d. and closing at 37s. 5d. cash buyers. 
East coast hematite pig iron was in fairly good request, 
but th-re was a large supply, and quotatiors were easy. 
About 45s. 6d. was generaily named for early delivery of 
Nos. 1, 2, and 3. Spanish ore was quiet. Rubio was 
put at 12s, 74d. ex-ship Tees, and there were sellers at 
that price. To-day our market was very dull, but prices 
for makers’ iron were not quotably altered. Middles- 
brough warrants closed 37s. 3d. cash buyers. 


Manufactured Iron and Steel.—Manufactured iron and 
steel is parcicularly dull. Most firms manage to keep 
busy, but new orders are scarce, and though producers 
are most reluctant to reduce quotations, they are prepsred 
to make concessions that they would not listen to a little 
while ago. Common iron bars are put at 5/.; best bare, 
51. 10s. ; iron ship-plates, 5/. ; iron ship-angles, 4/. 122. 6d. ; 
steel ship-plates, 5/. 23. 6d. ; steel ship-angles, 4/. 17s. 6d. ; 
and heavy sections of steel rails, 47. 108. to 4/. 12s. 6d.— 
all less the customary 2} per cent. discount for cash, except 
rails, which are net at works. In some cases rather less 
than the foregoing quotations might be accepted. 


“Engineering and Shipbuilding.—Engineers on the whole 
are pretty well off for work, but the present labour diffi- 
culty in this industry is causing considerable anxiety, and, 
in fact, several Continental iron consumers have with- 
drawn orders placed a little while ago, since hearing of 
the labour dispute. It is to be hoped that matters may 
be speedily and amicably settled. Most of the shipyards 
here have a lot of work on hand. 


Coal and Coke.—Coal is very dall, and several pits are 
hardly fully at work. Gas coal prices vary somewhat. 
Bankers and manufacturing coal prices are unchanged. 
Coke is still in very large request for local use, but it is 
not so much needed for shipment, and consequently there 
is more on the market here. Every available coke oven 
is in operation. Good blast-furnace coke is about 13s, 6d. 
delivered here. 


NOTES FROM THE SOUTH-WEST. 
Cardi ff.—The steam coal trade has shown considerable 
activity, and a large business is expected to be done until 
the Whitsun holidays; the best descriptions have made 
103, 3d. to 103. 6d. per ton, while secondary qualities 
have brought 93. 9d. to 10s. perton. The house coal trade 





has been dull in consequence of the near approach of 
No. 3 Rhondda large has continue 


in good 


summer. 





|demand. Foundry coke has brought 153. 6d. to 163. 9d. 


per ton, while furnace ditto has made 13s. to 14s. 9d. per 
ton. The manufactured iron and steel trades have shown 
an improved tone, the demand for steel rails having 
— while there has also been a better inquiry for 
stee ° 


A Lovers’ Walk Station.—A joint committee represent 
ing the Great Western and Midland Railway Companies 
bas, in response to memorials received, decided to erect a 
station at the Lovers’ Walk, on the Clifton extension 
line. The work will be put in hand shortly. 


Chard.—The Chard Town Council has resolved to ask 
the sanction of the Local Government Board to borrowing 
60007. for drainsge works. A new water supply for the 
borough is also in contemplation. 


Swansea Cliff Railway.—A cliff railway up Constitution 
hill, Swansea, is to be commenced next month, the plans 
having been approved by the town council and the Board 
of Trade. The railway will be 1000ft. long, and i is in- 
tended to run a four-minute service up and down, 


London and South-Western Railway.—The London and 
South-Western Railway Company will next month invite 
tenders for the works of an extension from Holsworthy 
to Bude. Meanwhile the working plans are being pre- 
pared. 

Plymouth Sound.—The superintending civil engineer 
at. Devonport Dockyard has been instructed to furnish 
the Lords of the Admiralty with a report showing the 
estimated cost of the dredging required to be done in 
the Plymouth Sound and the Hamoaze. 


South Wales Coal and Iron.—The shipments of coal 
from the four princip»] Welsh ports in April were: 
Cardiff, foreign, 1,040,975 tons; coastwise, 118,666 tons. 
Newport, foreign, 241,636 tons ; coastwise, 83 719 tons. 
Swansea, foreign, 95,662 tons; coastwise, 49,204 tons. 
Llanelly, 14,895 tons; coastwise, 8107 tons. The aggre. 
gate shipments for the month from the four ports ac- 
cordingly came out as follows: foreign, 1,393,168 tons; 
coastwise, 259,696 tons. The shipments of iron and steel 
were: Cardiff, 3946 tons ; Newport, 9107 tons ; Swansea, 
333 tons; Llanelly, 759 tons, total, 14,145 tone. The 
shipments of coke were; Cardiff, 4902 tons; Newport, 
784 tons; Swansea, 2232 tons; Llanelly, nil: total, 7928 
tons. The shipments of patent fuel were: Cardiff, 
25,977 tons ; Newport, 3343 tons ; Swansea, 22,638 tons ; 
Llanelly, ntl; total, 51,958 tons. The aggregate ship- 
ments of coal from the four principal Welsh ports for 
the four months ending April 30 this year were as 
follow: Cardiff, 4,584,515 tons; Newport, 1,253,195 tons; 
Swansea, 549,927 tons; Llanelly, 79,169 tons; total, 
6,466,606 tone. The aggregate shipments of iron and 
steel from the four ports in the same period were: Cardiff, 
21,534 tons; Newport, 11,658 tons; Swansea, 2998 tons ; 
Llanelly, 1529 tons—total, 37,719 tons. The aggregate 
shipments of coke were: Cardiff, 28311 tons; Newport, 
2314 tons; Swansea, 6852 tons; se nil—total, 
37,477 tons. The aggregate shipments of patent fuel 
were: Cardiff, 101,083 tons; Newport, 14,150 tons; 
Swansea, 72,965 tons; Llanelly, ni/—totaJ, 188,198 tons, 


Torpedo-Boat Destroyers —Six 30-knot torpedo-boat 
destroyers, which the Lords of the Admiralty have 
ordered from Messrs. Laird Brothers, Birkenhead, are to 
be sent to Devonport for their steam trials, and to be 
completed for sea. The vessels are to be named the 
Earnest, the Griffin, the Locust, the Panther, the Seal, 
andthe Wolf. The collective cost of the vessels is nearly 
250,0002. Each will have an armament consisting of one 
12-pounder and five 6-pounder quick-firing guns, and two 
single revolving torpedo tubes. suitable for the discharge 
of 18-in. diameter Whitehead torpedoes. 


Cardiff and Brazil.—It was recently announced that 
Messrs. Carlisle and Co., of Leadenhall-street, the owners 
of the Blue Star Line, were about to establish a regular 
line of steamers between Cardiff and Brazil. The Lucina 
commenced the service on Tuesday, and steamers will 
regularly leave Cardiff in future for Rio de Janeiro at 
least twice in each month. A warehouse at Roath Dock 
has been taken by Messrs. Carlisle and Co., as a loading- 
berth for their steamers. 

Great Western Ratlway. — The opposition threatened 
to the Great Western Railway (South Wales and Bristol 
Direct) Bill has been withdrawn. The Bill bas accord- 
ingly been referred to the general committee on unopposed 
measures, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was excited last Thursday forenoon, owing to the 
threatened trouble in the engineering trade in the north 
of England. A lot of iron was sold—nearly 30,000 tons— 
and the price of Scotch fell 34d. per ton. large amount 
of the selling was on ‘‘bear” account. Cleveland lost 
only 1d. In the afternoon the market was much better, 
on repurchases by operators who had sold in the morning. 
Scotch rallied 2d. per ton, leaving off only 1d. down from 
the previousday. About 20,000 tons of all kinds were dealt 
in. The closing settlement prices were: Scotch iron, 
46s. per ton; Cleveland, 37s. 3d.; Cumberland and Middles- 
brough hematite iron, respectively, 47s. 3d. and 44s. 9d. 
per ton. On the following forenoon about 20,000 tons of 
iron changed hands. The tone of the market was fiat, 
and prices declined 1d. to 24d. per ton. In the afternoon 
the market was very flat, Scotch being sold down to 
453. 8}d. per ton cash, a loss of 34d. on the day, the 
all cause of the fall being a rumour that the Tees-side 
employers had resolved to lock out the engineers. About 
20,000 tons of iron were dealt in, and the closing settle- 





ment prices were, respectively, 45s. 74d., 37s. 3d., 47s., 
and 44s, 6d. per ton. moderate business only was done 
on Monday forenoon, when prices were just steady at 
near about Friday’s level. Some 18,000 or 20,000 tons of 
iron were sold. The market was strong in the afternoon, 
there being a distinct absence of sellers. Only some 
5200 or 6000 tons changed hands, and the price of Scotch 
at the close showed a rise of 34d. per ton on the day. The 
closing settlement prices were 46s , 37s, 6d., 47s. 3d., and 
44s, 74d. per ton respeotively. A fair amount of busi- 
ness was done on Tuesday forenoon, when the sales 
amounted to about 20,000 tons. Prices were firm, Scotch 
rising 24d. and other sorts 2d. per ton. Iron was in strong 
demand in the afternoon on short covering, as well as 
some buyicg on the part of the public, in the belief that 
the engineers’ strike on the north-east coast would not 
develop. Again about 20,000 tons of iron were dealt 
in. Scotch iron left off 5d. per ton up on the day. 
The respective settlement prices at the close were 
46s. 44d., 37s. 6d., 478. 44d., and 44s. 9d. per ton. 
About 25,000 tons of iron were dealt in this forenoon. 
** Bears’’ sold freely, and prices gave way under pressure to 
the extent of 3d. to 34d. per ton. The market slightly 
recovered in the afternoon, the finish being very steady, 
at a rally of 4d. told. per ton. There was a turnover of 
about 20,000 tons, and the respective settlement 
prices at the close were 463. 14d., 37s. 3d., 47s. 14d., 
and 44s, 6d. per ton. The —, are the current 
quotations for some of No, 1 special brands of makers’ 
iron: Clyde, 50s. per ton; Gartsherrie, Summerlee, 
and Calder 503 6d.—the foregoing all shipped 
at Glasgow; Glengarnock (shipped at Ardrossan), 
503.; Snotts (shipped at Leith), 52s. per ton. 
Tbe number of blast-furnaces in actual operation in 
Scotland still continues at 81, as compared with 76 at 
this time last year. Three are making basic iron, 37 are 
working on hematite ironstone, and 42 are making ordi- 
nary iron, Ouae furnace at the Wishaw Iron Works has 
been turned to hematite iron during the week, and one 
that was making ordinary iron has been damped down. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 8003 tons, against 7317 tons in the corre- 
sponding week of last year. They included 100 tons for 
Canada, 310 tons for India, 400 tons for Australia, 215 
tons for France, 140 tons for Italy, 235 tons for Ger- 
many, 600 tons for Holland, 150 tons for China and Japan, 
smaller quantities for other countries, and 5450 tons coast- 
wise. Up till last Saturday the shipments for this .year 
amounted to 110,658 tons, as compared with 112,440 tons 
for the corresponding — of Jast year. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 356,025 tons yesterday afternoon, as against 
356,095 tons yesterday week, thus showing an increase 
for the past week amounting to 70 tons. 


Finished Iron and Steel Trades.— A steady business 
continues to be done in finished iron at former prices. 
The steel works remain very actively employed all round. 
Some makers scarcely — that prices will be advanced 
on this side of Glasgow Fair. It is expected that at that 
time the works of the Calderbank Steel and Coal Com- 
pany will be ready for resuming manufacturing opera- 
tions, after being long shut down. A new manager has 
been appointed in the person of Mr. J. Jones, of the 
Bolton Iron and Steel Works. At the Wishaw Iron and 
Steel Works the plant that was erected many yeara ago 
for making basic steel has been overhauled and prepared 
for manufacturing Bessemer steel by the acid procass, the 
molten iron being taken direct from the blast-furnace to 
the Bessemer converters. The Siemens procees at the 
—— of the works is still continued, and is being 
extended, 


Sulphate of Ammonia.—The demand for this com- 
modity has been very dull and inactive during the past 
weak, the quotation being quite nominal at about 8/. per 
ton. This year's shipments show an increase of 10,214 
tons over those for the corresponding portion of last year, 
amounting to 47,281 tons, against 37,067 tons. 


Glasgow Copper Market.—At the forenoon market last 
Thursday only one lot of 25 tons of copper was disposed 
of, and the price fell 1s, 3d. per ton. In the afternoon 
75 tons changed hands, and the price rallied 2s. 6d. per 
ton. One lot was dealt in on Friday forenoon, when the 
price again declined 1s. 3d. per ton. A drop of a similar 
amount was made in the afternoon, when the sales 
amounted to 50 tons. The dealing was very quiet 
on Monday forenoon, only 25 tons changing hands, but 
the price rose 1s. 3d. per ton. No business was done in 
the afternoon, but prices rose other 1s. 3d. per ton. 
The market was a idle yesterday forenoon, 
still the price again moun up 1s. 3d. per ton, In the 
afternoon 150 tons of the metal were dealt in, and an 
advance of other 2s. 6d. per ton was made. The settle- 
ment price at the close was 45/. 12s. 6d. per ton. Copper 
was strong at the forenoon market to-day, 150 tons 
changing hands, and the price advancing 5s. per ton. In 
the afternoon, when 25 tons were sold, the price went up 
other 1s. 3d. 


Harbour and Pier Works.—The Town Council of Sb. 
Andrews have resolved to apply for a Provisional Order 
to form a trust for the management of the harbour at that 
port. It is anticipated that the Fishery Board for Scot- 
land will grant at least 3000/. to assist in improving the 
harbour for the benefit of the fishermen. It is intended 
to carry out improvements and additions to the pier at 
Blacksness, in the Bay of Scalloway, Lerwick. _ The 
works, which will cost about 2000/., have been designed 
by Mr. James Barron, C.E., Aberdeen. 

Lanarkshire and Dumbartonshire Railway : Operations 
at Dumbarton Station.—Between Saturday night and Mon- 
day morning a somewhat clever piece of bridge work was 
executed at Dumbarton in connection with the operations 
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pertaining to the Lanarkshire and Dumbartonshire Rail- 
way. In approaching the present station of the North 
British Railway at Dumbarton a bridge has to be crossed 
at Cherrytree House, and when it was agreed to have a 
joint station for the two lines on the site of the present 
one, the increase in the number of rails made it necas- 
sary that a new and wider bridge should be erected at 
this place. Tha contract for the work was secured by 
Messrs. Findlay and Co., Motherwell, and during the jast 
fortnight the workmen of that firm have been engaged 
fitting together the new structure at the side of the old 
one. At half-past three on Sunday morning the traffic 
on the present line was for the time being suspended, aud 
a large gang of workmen set to and tore down the old 
bridge. This work being completed, another tier of cope- 
stones was added to the side walls of the bridge, and then 
the new structure, which had baen built upon a line of 
rails, was carefully moved into position and fixed. The 
men then set to work and got the permanent way and 
signalling apparatus again conjoined, and by Monday 
morning everything was so far complete that the whole 
main line traffic could be again resumed. 


Shipbuilding Contracts.—Messrs. William Simons and 
Co., Renfrew, have just received an order from the Ad- 
miralty to construct a large and powerful hopper dredger 
for service at Devonport. The dredger is to be employed 
in the first instance in removing blasted rock, and is the 
second vessel of the kind ordered for that purpose,— 
Messrs. Murdoch and Murray, Port Glasgow, have con- 
tracted to build a steel twin-screw steamer for passenger 
and cargo service on the River Amazon, similar to several 
previously built by the same firm for the same owners. 
She will ba ry ied with triple-expansion engines by 
Messrs. David Rowan and Son, Glasgow.—The engines 
and other machinery required for a large steamer now in 
course of construction by Messrs. Reid and Co , Limited, 
Whiteinch, are to be supplied by Messrs, Scott and 
Co., Greenock. 


Shipbuilding Appointment at Ayr.—The firm of Messrs. 
M‘Knight and Co., shipbuilders and repairers, Ayr, has 
been converted into a limited liability company, and Mr. 
Peter Taylor, of Messrs. A. Rodger and Co.’s works, 
Port Glasgow, has been appointed to take the manage- 
ment of the concern. He has also, we understand, taken 
a considerable monetary interest in it. 


Water Works Extension at Kilmarnock.— At their 
monthly meeting last Wednesday night, the Town 
Council of Kilmarnock resolved to apply for powers to 
raise a sum of 20,0007. for the extension of the water 
works which they acquired a few years ago from the 
local water company. Mr. James Wilson, of Edinburgk, 
formerly of Greenock, is the engineer for the works, 


Invergarry and Fort Augustus Railway.—The Select 
Committee of the House of Lords have lately had under 
consideration a Bill for a proposed line of railway ex- 
tending from Spean Bridge, on the West Highland 
Railway, alongside Loch Lochy and Loch Oich, to Fort 
Augustus, a length of 24 miles. A large amount of in- 
terest was taken in the inquiry, and the preamble of the 
Bill was yesterday declared proved. Mr. Forman is the 
engineer for the proposed line of railway. 





MISCELLANEA. 


Tur St. Albans meeting of the Bath and West of Eng- 
= Society will be held at St. Albans on May 27 to 
une 1, 


The council of the Sanitary Institute have accepted an 
invitation from the city and county of Newcastle-upon- 
Tyne to hold a sanitary congress and health exhibition 
in that city in the autumn of this year. 


_ The City and Guilds of London Institute are advertis- 
ing for a successor to the chair of Mechanical Engineering 
and Applied Mechanics at Finsbury College, EC, 
rendered vacant by the resignation of Professor John 
Perry, D.Sc., F.R.S , on his appointment to a professor- 
ship at the Royal College of Science. 


The final inspection of the new railroad from Connah’s 
Quay to Bidston, by Colonel Yorke, for the Board of 
Trade, took place on Monday last. This is the line that 
Mr. Gladstone traversed a few weeksago. Colonel Yorke 
found everything satisfactory, and the line will be opened 
for passenger traffic next Monday. 


Under the name of steel wool, a substitute for glass 
paper has recently been introduced in Germany. In con- 
sists of threads of shredded steel of uniform size and 
having sharp cutting edges. It is claimed to cut more 
quickly and uniformly than sandpaper, and does not 
gum or clog, and being flexible is well adapted for smooth- 
ing up elaborate carvings, &c. 


The Department of Science and Art has received, 
through the Foreign Office, a copy of a Belgian decree, 
applying Article XI. of the Convention concluded in 
Paris on March 20, 1883, for the protection of industrial 
property, to the goods, &c., that may be sent to the 
Brussels International Exhibition which is to take place 
next year, 


The deepest mine shaft in the world is said to be the 
Red Jacket shaft of the famous Calumet and Hecla mine, 
which bas now reached a depth of 4900 ft. Its cross- 
section measures 14 ft. by 22 ft. 6in., and it is divided 
into six compartments. It was commenced in 1880 as a 
rp oa against stoppage of the mine by fires, which 
had broken out on the inclines on several occasions be- 
tween 1884 and 1888. By its means an additional mode 
of eccess is given to the lower levels. 


A committee has been appointed by the Ins:itution of 








Civil Engineers to consider the question of the definition 
of a standard or standards of thermal efficiency for steam 
engines, and the following gentlemen have been nominated 
members of the committee; Dr. Alexander B. W. Ken- 
nedy, member of council, and Mr. T. Hudson Beare, Mr. 
Bryan Donkin, Mr. James A. Ewing. Mr. J. Macfarlane 
Gray, Mr. Michael Longridge, Mr. W. H. Maw, and Mr. 
H. Riall Sankey. 


According to the Railroad Gazette, an exhibition colli- 
sion has been arranged to take place at Buckeye Park, on 
the Columbus, Hocking Valley, and Toledo line, on 
May 30 next. Two old locomotives are to take the prin- 
cipal réles in the performance, and_ have been gaily 
painted to lend éclat to the occasion. The engines will be 
followed by a train of cars. The company hope to recoup 
their expenses by running excursions from all parts of the 
States to the scene of the ‘‘ accident.” 


An electric conduit tramline was successfully operated 
in New York throughout last winter. Even during an 
exceptionally violent snowstorm the working of the line 
was not greatly affected, in spite of the fact that the 
“sweeper” car broke down, and eight hours elapsed 
before it was repaired. Ia spite of running on unswept 
tracks, the cars only took about eight or ten minutes 
longer for the trip. As the winter climate of New York 
is very much more severe than that of London, the fears 
as to a failure of a conduit service in winter, expressed by 
certain opponents of the proposed London Tramway 
Syndicate, would seem to be without foundation. 


A new pier and landing stage for accommodating the 
ferry and steamer traffic in the Menai Straits at Bangor 
was opened by Lord Penrhyn on Thursday, May 14. 
The pier is 1550 fo. long and 24 ft. wide, and is con- 
structed of iron screw piles and steel girders which 
carry the timber deck ; there are eight embayments, upon 
which are built ornamental kiosks, and the head is 
increased in width to allow ample room for promenading. 
The landing stage at the end of the pier consists of 
floating pontoons approached from the pier by a bow- 
string girder bridge. The pier will be of great service 
to the neighbourhood, and will command a fine view 
of the straits and Welsh mountains. The works, which 
have cost about 20,000/ , w ere designed by Mr. John J. 
Webster, M. Inst. C.E., of Westminster, Mr. Alfred 
Thorne being the contractor. 


In a paper read before the La Société Industrielle du 
Nord de la France, M. L. Dubule mentions a case in 
which after a new engine had been fitted into a mill the 
proprietor complained of its irregularity of running 
which was causing, he. stated, constant trouble. The 
engine in question had been carefully designed and con 
structed. Moreover, a careful examination by means of 
an automatic recorder, which was finally made, showed 
that the engine was running with greater steadiness than 
a number of others in the neighbourhood, of which no 
complaint was made; yet, nevertheless, there was no 
doubt that the machinery was really running irregularly. 
The cause of the trouble was finally located in the second 
motion shaft, which turned out to be of inadequate stiff 
ness, not having been supplied by the builders of the 
engine. On replacing this by a larger shalt, all trouble 
disappeared. 


In constructing the foundations for the church of St. 
John the Divine at New York, the Portland cement, of 
which nearly 10,000 barrels were used, was ground with 
an equal quantity of sand in a ball mill before being 
made up into concrete and mortar. The latter was made 
by adding 2 parts of sand to 1 of the ground mixture, 
so that in the end the mortar consisted of 1 part cement 
to 5of sand. Under test it was found tbat this mortar, 
both in tension and compression, was slightly stronger 
than a mortar of the ordinary kind, containing 1 part 
cement to 2 of sand. Again, on grinding } part cement 
with ? of sand, and then mixing this with 3 parts sand, a 
mortar was obtained consisting of only 1 part cement in 12, 
and this proved stronger than an ordinary mortar having 
1 cement tolsand. In fact, it was ouside by proceeding 
in this way to make a very fair mortar containing only 
3, part cement. The new method is said to give a very 
compact and impervious mortar, well suited for situations 
where water-tightness is required, or in work much exposad 
to frost. It also works better on the trowel. The process is 
patented by F. L Smidth, of Copenhagen, in which city 
it has been largely used, and tests have been made at the 
end of two or three years which quite confirm the ordi- 
nary short date tests. 


A Bill has been introduced into the United States Con- 
gress with a view to prevent American owners having 
yachts built anywhere except in the States, and has been 
favourably reported on by the Committee on Merchant 
Marine and Fisheries. The report-in question is amusing 
both from its reckless inaccuracies of assertion, and its 
assumption that if an American citizen is not ultra- 
patriotic by nature it is a national duty to make him 
so by statute. In sublime disregard of the fact that on 
many occasions the English-built Britannia beat the 
American Vigilant, the Committee remark that ‘* Eng- 
lish yachteman have tried in vain for years to construct 
a sailing yacht that could win a race from those of 
American design and build.” The American Shipbuilder 
in a wild outburst of spread-eagleism denounces any order 

iven abroad for a yacht as an insult to the country. 

ortunately the great bulk of the American people 
have a sounder perspective than one would always be 
inclined to suspect from the occasional outpourings of 
their accredited representatives. We may note that if 
to give an order abroad was universally recognised as an 
insult to one’s native land, neither this country nor the 
Continent would have been able to benefit as they have 
done in the past by the adoption of the many ingenious 








machines which have successfully been worked out on 
the other side of the Atlantic. 


The Bridges Committee of the London County Council 
have prepared a scheme, which will shortly be submitted 
to the Council for approval, for the construction of a 
tunnel under the Thames to connect Millwal! with Green- 
wich, It is intended that the tunnel shall be for foot 
pope traffic only, having a footway of 8 ft., with a 

eadway of 9 ft. 441m. in the centre, reduced to a mini- 
mum of 7 ft. 6 in. at the outsides. The cast-iron tubin 
would be lined inside with concrete faced with glaze 
tiles, and the tunnel would be lighted by electricity. The 
shafts on either side of the river would be 32 it. 8 in. 
in internal finished diameter, and a spiral staircase 6 ft. 
wide would be constructed, 20 ft. clear diameter being 
left in the middle in which hydraulic lifts migh» be con- 
structed at some future date, should necessity arise. The 
height of the stairway would be 43 ft. 6 in. on the north 
and 51 ft. on the south side of the river. The total esti- 
mated cost of the works amounts to 65 000/. The land 
which would be required would cost 5500/., making a 
total for land and works of 70,500/. In addivion to that, 
as the law at present standv, 25,0007. would have to be 
paid as compensation to persons interested in the existing 
terry and ferry rights, but the committee hope the 
Council will succeed in obtaining a clause by which im- 
provement of interest will be considered, thereby reducing 
this amount very considerably. The capital cost of the 
tunnel, including compensation for the terry rights, viz., 
95,5007 , has been reduced to an annual sum, and amounts 
to about 41907. per annum for the first year, diminishing 
each year till the debt is paid off in 53 years. The com- 
mittee ask the Council to seek the necessary Parlia- 
mentary powers to carry out this echeme, which they 
state will meet a long-desired requirement of the people 
living on both sides of the river. 








Catatocugr.—Mr. W. A. Granger, of 102, Brooke-road, 
Stoke Newington, N., has sent us an illustrated pamphlet 
descrioing his system of forced draught. 





Canapian Raitways.—The length of railway in opera- 
tion in Canada at the close of 1895 was 16,091 miles, an 
increase of 325 miles over the previous year. There were, 
in addition, 2045 miles of side track. The working of the 
Government lines last year was attended with a net loss 
of 10,999/., while most of the other lines secured com- 
paratively smali profits. 





Lerps ASSOCIATION OF ENGINEERS —At the monthly 
meeting of this association, un April 30, the president 
(Mr. Jas. Bowers) in the chair, Mr. Wilson Hartnell, 
M.I. Mech. E, read a paper on ** Flywheels and the 
Governing of Engines.” Perfectly steady governing, he 
eaid, was impossible, because a governur could not aco till 
the speed was varied, and even a nearly uniform epeed 
could not be atoained without the aid of a flywheel. As 
the usefulness of a flywheel depended upon its stored-up 
energy, and its cost chiefly on its we'ght, it was desirable 
co run its rim av the highest practicable speed, say, never 
less than 3000 ft. per minute. The most accurate govern- 
ing had been obtained by flywheel power of 25 to 35 
strokes or semi-revolutions; by correctly designing, 
fitting, and sevting the valve gear; by the greatest care 
in designing and fitting the governor and its connections 
to the valve gear by bail bearings; by auxiliary power to 
aid the governor ; and in the compound engine by sp-cial 
setting of the valve gear. Gas epgines could be made to 
run quite az steadily as steam engines. With a flywheel 
power of 35 impul.es no flywheel power on the dynamo 
was necesary. Some of the best examples of gas engines 
for driviog dynamos had over 40 impulses of flywheel 
power. By the aid of powerful flywheels, special design- 
ing, and great attention to details, the best steam 
engines were now governed with a precision which some 
years ago would have been deemed impossible. An inte- 
resting discussion followed, in which Messrs, Jefferson, 
Blackburn, Benton, Bowers, Deighton, Drake, and Pro- 
fessor Goodman took part. 

Our Raits ABROAD.— Lhe present promises to be a 
good year for the export rail trade. The aggregate 
exports to April 30 this year were 179,579 tons, as com- 
pared with 94,663 tons in the corresponding period of 
1895, and 89,952 tons in the corresponding period of 
1894, British India has been our best external customer 
for rails in 1896. having taken 88,272 tons to April 30, as 
com with 34,931 tons in thecorresponding period of 
1895, and 46,460 tons in the corresponding period of 
1894, The deliveries to the Australasian colonies in the 
first four months of this year were 26.791 tons, as com- 
pared with 1067 tons and 5041 tons. Japan took 17,992 
tons of British rails to April 30 this year, as compared 
with 16,553 tons and 9754 tons. We sent 13,643 tons 
of rails to Mexico in the first four months of this 
year; the corresponding deliveries in the corresponding 
period of 1895 were 720 tons, and in the corresponding 
—_— of 1894, 4166 tons. The United States imported 

97 tons of British rails to April 30 this year, as compared 
with 3450 tons and nil in the corresponding periods of 
1895 and 1894, The ease with which capital can be raised 
at extremely moderate rates of interest has, of cou se, 
encouraged the construction of new lines in British India. 
The Argentine Republic has al-o profited from the pro- 

ess of Argentine agriculture. It is not a little surpris- 
ing, however, to find a me 9 demand for our rails in the 
Australasian colonies, as the general condition of Austral- 
asian affairs still leaves a good deal to be desired. It is 
also not a little remarkable to find eome inquiry for British 
rails in the United Spates, notwithstanding the great pro- 
grees of American metallurgy. 








ENGINEERING. _ [May 15, 1896. 


MACHINE SHOP AT THE LATROBE STEEL COMPANY’S WORKS, PITTSBURGH. 
(For Description, see Page 628 ) 
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NOTICES OF MEETINGS. 

Tus INstTiTUTION OF CiviL ENGINEERS —Tuesday, May 19, at 
8p.m. Papers to be submitted for discussion: 1. ‘‘ The Magnetic 
Testing of Iron and Steel,” by Professor J. A. Ewing, M.A., F.R.S., 
M. Inst. CE. 2. ‘* Magnetic Data of Iron and Steel,” by Mr. 
Horace F. Parshall, Assoc. M. Last. C.E. At this meeting the last 
ballot for members for the session will be taken. 

THE PuysicaL Socrety.—May 22. 1. ‘On Dielectrics,” by Mr. 
R. Appleyard. 2. ‘The Field of an Elliptical Current,” by Mr. J. 
Viriamu Jones, 3. ‘‘An Instrument for Measuring Frequency,” 
by Mr. A. Campbell. 

Royal INSTITUTION oF GREAT BRITAIN.—Friday, May 22, at 9 
o'clock, Professor J. A. Ewing, M.A., F.R.S., on ‘‘ Hysteresis.” 
Afternoon lectures next week at 3 o’clock. On Tuesday, May 19, 
Mr. ©. Vernon Boys, F.R.S., A.R.8.M., M.R.I., on ‘ Ripples in 
Air and on Water” (Lecture III.). Oa Thursday, May 21, Mr. 
W. Gowland, F.C.S., F.S.A., on ‘The Art of Working Metals 
in Japan” (Lecture III.). Oa Saturday, May 23, Mr. F. Corder 
(Curator. Royal Academy of Music), on ‘‘ Three Emotional Com- 
posers ” (Lecture III, ‘‘ Liszt”). 

Roya METEoROLOGICAL Sociztry.—Wednesday, the 20th inst., at 
the Institution of Civil Engineers, Great George-street, West- 
minster, at 7.30 pm., when the following paper will be read: 
‘The Exposure of Anemometers,” by Mr. Richard H. Curtis, 
F.R. Met. Soc. A collection of 60 photographs of clouds, for- 
warded to the Society by Mr. H. C. Russell, F.R.S,, of Sydney 
Observatory, will also be exhibited. 

‘TY OF ARTS.—Monday, May 18, at 8p.m. Cantor lectures. 
‘* Applied Electro-Chemistry,” by Mr. James Swinburne. Four 
lectures. Lecture IV. Calcium Carbide—Aluminium—Miscel- 
laneous processes.—Tuesday, May 19, at 8 p.m. Applied Art 
Section. ‘Bronze Casting in Europe,” by Mr. George Simonds. 
Professor W. C. Roberts-Austen, C.B., F.R.S., Vice-President of 
the Society, will preside. — Wednesday, May 20, at 8 p.m. 
Twenty-second ordinary meeting. ‘‘Orthochromatic Photo- 
graphy,” by Captain W. de W. Abney, C.B., F.R.S. 

Tux INsTITUTION oF MINING AND MaraLLURey.—Wednesday, 
May 20, in the lecture theatre of the Geological Museum, Jermyn- 
street, S.W., at 8 p.m., when the following papers will be read : 
a. ** Estimating and Sampling Ore Reserves, as practised on the 
Witwatersrand, South Africa,” by Mr. Wilfrid Wybergh (Asso- 
ciate). 0b. ‘* Notes on the Treatment of Zinc-Box Precipitate 
(‘‘Slimes”’) from the Cyanide Process, as practised at the Standard 
Consolidated Mines, Bodie, California,’ by Mr. R. G. Brown 
(Member). c. ‘Note on a Safety Hook used in California and 
other Deep Mines of Colorado,” communicated by Mr. J. H. 
Collins (Past President). 
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EXPERIMENTAL ERROR. 
Every engineer—except, perhaps, those who have 
tried—imagines himself capable of carrying out a 
satisfactory trial of an engine or a boiler. The matter 
is so simple that he deemsit an insult to his under- 
standing to suggest that he could fail in it. Never- 
theless it is mere waste of time to bestow attention 
to the results of tests carried out by the average man 
who has had no special training or experience in 
such matters. However honest he may be, he is 
almost certain to make mistakes. Each individual 
act he has to perform—weighing coal, measuring 
water, or taking indicator diagrams—is quite easy, 
but yet the aggregate of them seems to present an 
almost insuperable difficulty. Professor Kennedy, in 
his recent most interesting ‘‘James Forrest Lec- 
ture,”* said that that very superior young man, the 
first year’s technical student, could not be relied 
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of life never has the opportunity of excelling in the 


great things. As far as his daily avocations are 


50| concerned, he generally learns to concentrate his 


attention on whatever he may have in hand, 
otherwise he is a failure in life; but if he 
undertake something new it is exceedingly diffi- 
cult for him to oblige his brain to follow a particular 
programme in its entirety, giving to every part the 
full and complete attention that it requires, and 
resolutely resisting the temptation to shirk diffi- 
culties. No better evidence of the incapacity of 
the average engineer to make tests could be found 
than his belief in the accuracy of the results that 
he obtains. He quotes them as the Puritan quotes 
Scripture—as something not open to argument— 
and yet he could not obtain the same result from a 





* See page 652 of this issue. 
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second trial, no matter what pains he expended over 
the attempt. This is likewise true of the skilled | 
investigator, but then he knows that his final result 
is the sum of a number of approximations, and that 
it is by no means certain that the errors will 
counteract one another. 

The results of engine tests are arrived at by a 
series of measurements, and their accuracy cannot 
exceed that of the least satisfactory instrument 
used. Generally there is employed a weighing 
machine, a clock, and a steam indicator. Usually 
the truth of the first is taken for granted, but even 
if it be tested and be found reliable within 
half of one per cent., the weighing becomes careless 
before long, and a larger error creepsin. If we 
adopt the figure of half a per cent., it means that 
results represented by 20 may be anything between 
19.9 and 20.1, or that 1000 may mean anything 
between 995 and 1005 The measurement of time 
is probably the easiest of anything ; watches that 
will go within a second an hour, or one part in 
3600 are easily obtained. But it by no means 
follows that they will indicate a short period, such 
as four hours, with this accuracy. To do this all 
the teeth in the wheelwork must be mathe- 
matically alike—a very large assumption. Still, 
errors of time should not do more than vitiate the 
fourth figure of the sum. We now come to the 
indicator. If it were capable of thought it must be 
lost in amazement at the confidence reposed in its 
records. With regard to it Professor Kennedy said : 

‘To any one who wishes to realise the difficulty of 
dealing with, or spplying, the very simplest kind of ex- 
perimental result, I recommend the maddening task, so 
often lightly spoken of by those who have not tried it, of 
calibrating indicator springs, and then trying to apply 
the results to the correction of the corresponding indi- 
cator diagrams,” 

These are the words of one who stands to-day 
in the forefront of the profession as a skilful in- 
vestigator of engineering problems, and who often 
conducts tests on which great commercial interests 
depend, and yet he speaks of calibrating indicator 
springs asa ‘‘ maddening task,” which means that it 
is entirely beyond the capacity of the ordinary man. 
If aset of springs be sent to the makers to be 
calibrated, they usually come back marked with 
errors of 1, 2, and 3 per cent.—positive or negative 


,—at different parts of their stroke, and he would 


be a bold man who would place absolute reliance on 
the figures given. The proportion of indicator 
springs that are ever calibrated is very small, and 
most users imagine that they are as correct as weights 
and measures bearing the Government stamp. 
Even if the springs be reliable, the diagrams 
themselves may easily mislead. They are drawn by 
the aid of jointed linkwork which must have some 
shake in it, and this shake is magnified several times. 
A very little pressure will hamper the movement 
of the pencil, and it is fairly difficult to measure 
the ordinates, or follow the outline of the diagram, 
when drawn, within 1 per cent. It is quite possible 
for an indicator in which the errors happen to be 
cumulative, to show 4 or 5 per cent. in defect or in 
excess of the truth; that is, it may represent 
100 horse-power as anything between 96 and 104. 

The amateur experimenter—and some that are 
not amateurs—falls a ready victim to the seduction 
of decimals. It is so delightfully easy to go on 
dividing to four, five, six, or even seven places. 
No sane man would dream of writing that a steam 
engine consumed 20 lb. 1 oz. 314,3; grains of coal 
per horse-power hour. It would be altogether too 
absurd. But 20.1074 lb. has an air of veracity and 
scientific precision about it which is irresistible to 
some natures. We are not guilty of burlesquing 
the facts in advancing such figures. Only this 
week we have read in an American technical paper 
that Captain Dewey, of the United States Navy, 
had officially reported to Mr. Secretary Herbert 
that the battleship Massachusetts had made on 
trial a speed of 16.2079 knots. Translated into 
ordinary measures, this means that she could cover 
16 nautical miles and 126557 ft. in one hour. 
As this is equivalent to about 27 ft. a second, we 
may feel considerable scepticism, not only about 
the fraction, but also about the units, the tens, and 
the hundreds. The period in passing over the 
measured mile is so short—less than 4 minutes— 
that an error of a second or two would be material. 
If experimenters could cultivate a little of Mr. 
Mantalini’s contempt for fractions, it would prevent 
them giving an importance to figures that are abso- 
lutely unreliable. 

In reading Professor Kennedy's forcible argu- 
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ments against relying on the third or fourth figure 
of results, some persons might jump to the con- 
clusion that the matter was so self-evident that 
none but the very inexperienced would do it. 
But it was only last year that several scientific 
societies abroad made a combined attempt to de- 
termine the relative amounts of power absorbed by 
belt and rope transmission. It was, of course, 
very well known that there was not a very great 
difference between the respective efficiencies. Either 
might have the advantage to the extent of 2, or 3, 
or 4 per cent., but that was the limit. Now 
the instrument selected for making the mea- 
surement of power was the indicator, which 
certainly might be expected to have an experi- 
mental error of 3 per cent. A large number of 
tests were made, and an average result obtained, 
but whether it was the correct one or not, no one 
can say. It is very instructive to read the account 
of the experiments. An engine drove a dynamo 
which delivered current into resistances. Succes- 
sive cards were taken when the electrical instru- 
ments showed no variation whatever, and yet the 
horse-power fluctuated very sensibly. The volt- 
meter and ammeter were certainly far more 
worthy of confidence than the indicator, for all 
their parts were stationary when the test was 
made, and they always pointed to the same spot. 
Yet while they gave constant readings, the indicator 
diagrams exhibited considerable change. It was 
a case of setting a thief to catch an honest man. 

If it were possible to use extremely minute 
measurements in engineering, one could under- 
stand the eagerness with which they are sought. 
But while the factor of safety of 4, 5, 6, and even 
10 remains an indispensable part of every calcula- 
tion, it is not worth while to make a parade of 
infinitesimal quantities. This, however, is no 
excuse for careless researches. There are so many 
unavoidable sources of error that care should be 
taken not to introduce others of larger dimensions. 
It is important to determine the limits of each error, 
and not to let it exceed the amount set forth. The 
degree of confidence to be placed in the result can 
then be determined. But carelessness opens the 
door for unknown errors, and then the result is 
equally unknown. Better to affect a pedantic 
accuracy than to relax the vigilance against the in- 
troduction of uncertain quantities. 





COMPULSORY BOILER INSPEOTION. 

In connection with the use of steam power in 
our national industries two important facts have 
long since been established, firstly, that the number 
of boiler explosions and the loss of life and pro- 
perty occasioned thereby, is a matter which de- 
mands attention, and, secondly, that careful in- 
spection is an effective remedy for such disasters. 
The vague theories formerly current as to the 
causes of explosions, and the generally accepted 
belief that in ninety-nine cases out of every hundred 
they were due to shortness of water through the 
neglect of the fireman, have disappeared, and by 
the wholesome effects of time and experience, and 
the dissemination of authentic information, the 
public have been educated, and more correct views 
now prevail. It is well known that, as a rule, the 
fault lies with the boiler and not with the attendant, 
and that the loss of life resulting from explosions 
is gratuitous and unnecessary ; while, further, 
common sense and prudence dictate the urgency of 
remedial measures. 

Since the passing of the ‘‘ Boiler Explosions Act ” 
in 1882, the Board of Trade, in their admirable re- 
ports on the investigations they have conducted 
from time to time, have continually pointed out that 
the explosions which formed the subjects of inquiry 
might have been avoided had the boilers undergone 
an occasional thorough examination by a compe- 
tent inspector. In the annaal report issued for 
the past year, and to which reference was made 
in ENGINEERING for March 20 (vide page 383 ante), 
there were only four cases of explosion mentioned 
as arising from shortness of water through the 
neglect of the attendants, cases with which we may 
assume inspection could not grapple. On the 
other hand, there were upwards of 50 explosions 
from steam boilers reported to have arisen from 
causes which a careful system of inspection and 
registration enforced by law would have been com- 
petent to prevent. This report is not a solitary 
instance, for the Board of Trade have repeatedly 
recorded substantially the same facts, and have 
called attention to the ignorance and apathy ex- 





hibited by many steam users, who have neglected 
the simplest elements of safety, so far as their 
boilers were concerned, and have allowed them to 
work without even the semblance of adequate in- 
spection. 

It is true that since the Act of 1882 came 
into operation, the annual list of explosions of 
a serious nature has sensibly diminished, and 
that the loss of life is not so great as formerly. 
But the fact still remains that persons are killed 
and injured by the explosion of old and worn-out, 
or otherwise defective, boilers, which ought long 
since to have been consigned to the scrap-heap. It 
is a mistake to urge as an argument against legisla- 
tion in this matter that the loss of life in other 
branches of industry is greater, that far more 
persons are killed in the streets of London, or that 
the number of young children who come to an 
untimely end in the homes of the poor of a large 
city is far in excess of the number of persons killed 
annually throughout the whole of the United King- 
dom by boiler explosions, The existence of one evil, 
regrettable though it may be, is no excuse for the 
perpetuation of another, and the wiser course would 
seem to be to follow the path of prevention whenever 
and wherever that path is plainly visible. In a memo- 
randum which the late Mr. Thomas Gray, then 
assistant secretary to the marine department of 
the Board of Trade, addressed to Lord Stanley of 
Preston in 1888, the following important statement 
occurred: ‘‘I am quite aware that the loss of life 
in many other callings is heavier than in connection 
with the using and management of boilers, but I 
know of no occupation in which the loss of life that 
does occur is so distinctly, and by common consent, 
preventible.” Inasmuch, then, as it has been amply 
demonstrated by the experience of experts, backed 
by the authority of the Board of Trade, that steam 
boiler explosions can be prevented by the adoption 
of the simple remedy of efficient inspection, and 
further, that many careless or parsimonious boiler- 
owners neglect to take the precaution which careful 
owners adopt voluntarily, the time would seem 
opportune for the matter to be dealt with by the 
Legislature, and for inspection to be enforced by law. 

With this object in view, a Bill ‘‘ to provide for 
the inspection and registration of boilers” was 
introduced in the House of Commons, and read a 
first time several weeks since. It was brought 
in by Sir William Houldsworth, Mr. J. 
Maclean, Mr. C. P. Scott, Mr. Charles Fenwick, 
and Mr. O. Leigh Clare. The Bill appears to have 
been drawn up with great care, and is accompanied 
by a series of comprehensive forms and schedules 
for use in the administration of the Act. It is pro- 
posed that the Act shall apply to every boiler 
used on land or on inland waters in the United 
Kingdom, with the exception of 

(a) Boilers belonging to, or used exclusively in, 
the service of Her Majesty. 

(>) Boilers used on board steamships certificated 
by the Board of Trade under Part IV. of the Mer- 
chant Shipping Act, 1854. 

(c) Boilers used on board sea-going vessels. 

(d) Boilers used by railway companies a3 locomo- 
tives. 

(e) Boilers used exclusively for domestic pur- | 
poses in private houses. 

It is provided that where the Board of Trade are 
satisfied that, owing to the special character of any 
boiler or class of boilers, it is expedient that the 
same should be exempted from all or any of the 
provisions of the Act, the Board may make an 
order exempting such boiler or class of boilers from 
those provisions, or any of them. 

The term ‘‘boiler” is stated to mean “any 
closed vessel which is used for generating steam or 
for heating water, or for heating other liquids, and 
includes the setting as well as all the mountings 
and fittings with which the boiler is equipped, 





which are either usual or necessary for its safe 
working, but does not include any mountings or | 
fittings, pipes, or connections lying beyond them.” | 

The Board of Trade, it must be noted, are to 
have nothing whatever to do with making the 
examinations. The boiler-owner is given carte | 
blanche to select his own inspector, but is to be | 
held responsible for selecting one who is competent 
for the duty. The examinations may be made by 
any inspecting association, or boiler insurance com- 
pany, or any engineer, or person practically con- | 
versant with the construction and working of | 
boilers. At least one steam examination and one | 
‘‘entire’”’ examination (i e , with the boiler at rest 
and prepared) of each boiler is to be made within 


six months before the certificate of safety is granted, 
and this certificate is to extend for a term not 
exceeding 13 months from the date of the last 
“ entire” examination. The certificate of safety, 
accompanied by a fee of Is., is to be forwarded by 
the boiler-owner to the Board of Trade, and the 
Board, after being satisfied that the certificate is in 
due form, are to issue a certificate of registration 
permitting the boiler to be worked for a period not 
exceeding 13 months, The Board of Trade are em- 
powered to allow an extension of the time for which 
the certificate of registration is granted in certain 
cases, and also to take proceedings against boiler- 
owners, inspectors, or other persons, contravening 
any of the provisions of the Act; while, further, 
the Board are to keep a record of the examinations 
made, the certificates of safety granted, and the 
certificates of registration issued. An annual 
report is to be prepared and published by the 
Board of Trade giving the total number of boilers 
inspected, the number of certificates of registration 
granted and refused, and other information as to 
the types of boilers, the pressures at which they are 
worked, and the amount of coal consumed. Pro- 
vision is made for the imposition of penalties on 
boiler-owners, inspectors, or other persons, who 
knowingly grant false certificates of safety or 
commit other offences against the Act. 

This is a brief outline of the proposed measure, 
It cannot be said to err on the side of unduc 
severity, inasmuch as it leaves the boiler-owner 
perfectly free in the choice of his inspector, although 
holding him responsible on the question of com- 
petency. It imposes no vexatious restrictions as 
to the types of boilers or fittings to be adopted, and 
in no degree hampers engineering progress ; the 
tendency, we think, would be rather the other way. 
Careful steam users have nothing to dread if the 
Bill passes into law, while those who are ignorant 
and careless will be compelled to take the neces- 
sary steps to secure safety, which is simply their 
rightful duty. The various boiler insurance com- 
panies will probably find that their business is in- 
creased, and that, by means of the Act, they will 
be able to obtain the requisite examinations of the 
boilers insured, which they sometimes state they 
are now, in certain cases, unable to accomplish. 
The Bill would act as a check upon less scrupulous 
insurance companies, who too often accept boilers 


M. | as a risk, without proper examination, and would 


tend to purify the unhealthy system of competition 
which at present prevails among the various com- 
panies, since, it must be remembered, the Boiler 
Explosions Acts would continue to work side by 
side with the Boiler Inspection and Registration 
Act, and thus exposure and penalty would be 
the result of issuing a certificate of safety un- 
warranted by the actual condition of the boiler. It 
is too much to expect that in every particular the 
Bill will be all that could be desired, but if the 
main principle of competent inspection is once 
enforced by Parliament, any points needing modi- 
fication or extension would doubtless gradually 
right themselves, or could be met by further legis- 
lation as time and experience showed it to be neces- 
sary. 
Taken asa whole, the Bill is, we think, a distinct 
step in advance, and would prove of direct benefit 
to boiler-owners and others interested in the safe 
and economical use of steam; while the work- 
people and the public, who are more or less exposed 
to the dangers attendant on the working of defec- 
tive boilers, would receive a measure of protection 
which has never yet been granted to them. It isa 
Bill the main object of which is the laudable one 
of saving life, and as such it is worthy of support. 
We may never be able to secure absolute freedom 
from steam boiler explosions, inasmuch as an in- 
fallible attendant does not, and never will, exist, 
but the reduction of these casualties to the lowest 
possible number is an end which should be kept 
steadily in view. 

We should be interested in hearing the vpinions 


‘of those of our readers who take an interest in this 


subject, and it is very likely that some useful sug- 
gestions might result from a free and full discus- 
sion of the merits, or otherwise, of the proposed 
measure. The Bill now awaits the second reading, 
the date for which is very problematical. 


THE CARRIAGE EXHIBITION. 
Tue International Exhibition of Horse and Horse- 
less Carriages and Roads Locomotion, now being 
held at the Crystal Palace, is, at present, either a 
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very incomplete or a very unsatisfactory display, 
so far as the horseless part of the exhibition is con- 
erned. There are in the main building a number 
of carriages of the various types to be seen in the 
streets in the present day. No doubt these will be 
interesting to the trade and to amateurs; there 
are also one or two interesting ancient carriages. 
The motor carriage, which now occupies so much 
— attention, is all but unrepresented. Per- 
aps it is intended to make this part of the display 
more complete at a future date. On the occasion 
of our visit after the opening, there was one motor 
carriage running in the grounds; the particular 
class to which it belongs we were unable to ascer- 
tain, the attendant in charge being, apparently, 
only interested in collecting shillings from visitors 
for a short ride round the flower-beds, and not 
being so much as acquainted with the name of the 
manufacturer. It appeared to be a motor carriage 
possessing no special features of novelty, or at any 
rate differing from those with which persons attend- 
ing exhibitions of this sort have become familiar ; 
that it was an oil engine was apparent from the 
smell, and the motor was kept running when the 
carriage was at a standstill, with the usual vibratory 
results. It was certainly by no means noiseless, 
and passengers would be mechanical enthusiasts, 
indeed, who would prefer it as a means of locomo- 
tion to a horse-drawn carriage. There is a feature 
to which attention should be called in these motor 
carriages which was very noticeable in the example 
in question, that is the steering. Coming down 
the straight part of the path on which it ran, the 
line flowed was by no means straight, and if the 
charioteer may be taken as a fair example of those 
who will have control of these vehicles, if they ever 
come in the streets, there will certainly be a danger 
of two meeting streams of motor cars coming into 
collision; we have noticed the same thing before 
in riding in these carriages, the driver, apparently, 
having to keep his attention entirely fixed on the 
work in order to steer a straight course. In the 
case of horse-driving the person who has the reins 
may look away for quite a considerable time, and 
the horse will take care to keep straight. Motor 
carriage driving, however, appears to require un- 
relaxed attention. Whether that will be obtained 
with the ordinary street driver is a matter upon 
which every one can form his own opinion. 
Entering the main building of the Crystal Palace, 
our first business was to procure a catalogue, which 
we are constrained to say did not afford much 
assistance in our investigation of the exhibition ; 
we therefore took the exhibits as they came, with- 
out attempt at classification. The first thing we 
noticed was the Lord Mayor’s gorgeous state coach, 
generally known, we believe, as the Gingerbread 
Carriage ; as most of our readers are doubtless 
aware, it is a vehicle covered with carving and 
gilding. It is interesting as an example of the 
taste of our ancestors, but not as an example of the 
carriage-builder’s art. Beside this, in strange con- 
trast, was placed the small carriage used by the 
Queen in her childhood ; on the opposite side was 
a tiny closed carriage made for the late Prince 
Imperial of France. A state coach of the 17th 
century, lent by the Earl of Darnley, was interest- 
ing from an historical point of view : it was of the 
usual type familiar to us in pictures; the thing 
about it that would strike an engineer was the very 
rough and unfinished state of the ironwork. Smiths 
must have been very unskilled in those days. The 
wood-carving, however, was good, and the panels 
are artistically painted in the conventional style of 
the period. Further on an exhibit of an engineer- 
ing character is showing ; this consists of the model 
electric railway exhibited by the Westinghouse 
Electric Compary. It shows the closed under- 
ground conduit system, and has upon it a working 
model of a tramcar electrically propelled. The 
majority of our readers will be acquainted with 
this arrangement.* The electrical conductors 
are laid in conduits sunk beneath the rail; at 
lutervals of about 13 ft. metal discs appear 
above the roadway. These discs are in electri- 
cal contact with the conductors; the points, 
which project about half an inch, are a little closer 
together than the length of the car, and beneath 
the latter are long collecting bars. In this way 
current is transmitted to the motors on the cars. 
When the collectors are not in contact with the 
points the latter are ‘‘dead,” and it is only when 
the car is passing over them that current can pass 





* See ENGINEERING, vol. Ix., page 549. 











through. In order to obtain this point, small 
accumulators are carried in the car, and there is an 
electro-magnetic switch between the tracks; the 
poles of the battery of the car are attached to the 
collecting bars, and when the latter touch the 
points current passes from one of the bars down 
the points and into the switch-box. Here there is 
a shunt-wound electro-magnet, the armature of 
which is attracted by the current ; the armature is 
in contact with the conductors, and the current 
passes through the series winding of the 
magnet passing to the second point in the road- 
way, and then through the collecting bar to 
the motor. The return may be through the car 
wheel, or in other convenient way ; the system has 
been in work for some time in America, we under- 
stand, with satisfactory results; certainly in the 
model it answered very perfectly. On the same stand 
was shown a Peckham truck for tramcar work, 
with two Westinghouse motors of 30 horse-power, 
this is the standard equipment of the company 
working at 500 volts. In the same row of car- 
riages with the Lord Mayor’s coach, and at the 
opposite end, is a steam carriage, said to have been 
built about 1870 by Henderson and Co., of Glasgow. 
It is a heavy, cumbrous-looking vehicle, a strange 
compound of the ancient stage-coach and modern 
tramway work ; the engine and boiler is placed at 
the rear, and there is a seat for the director in 
front. The exhibit is interesting, as showing the 
progress made during the last 25 years in such 
matters. The carriage in question would be dan- 
gerous to drive, especially on bad roads, or in 
making sharp turns, the two front wheels being 
placed quite close together. Adjoining is a Ward 
electrical omnibus, for 26 persons, to be driven 
by accumulators. 

Returning on the opposite side of the same row, 
one sees a large number of ordinary carriages, per- 
haps the most novel feature being a small omnibus 
shown by Lucas, having pneumatic tpres. Thesame 
exhibitor shows a tilbury with pneumatic tyres. 

Passing to the north side of the transept we come 
to what is, perhaps, one of the most interesting 
features of the exhibition. This is a veritable mail 
coach, lent by Messrs. Holland and Holland, who 
have supplied a description from which the follow- 
ing details are extracted. The coach was built 
about the year 1830 by Wright or Waud (the name 
appears to be uncertain), who was then, we are 
told, considered the chief builder of mail coaches. 
When Messra. Holland became possessed of the 
coach its construction was precisely in accordance 
with the regular Royal mails of the time, having 
only seats behind the box seat, one seat for the 
guard at the back ; a long hind seat was added for 
the purpose of carrying more passengers ; gold 
stars were also painted on the quarters and doors, 
and ‘‘V.R.” was puton the panels. The hind boot 
opened at the top under the guard’s feet, and was 
used for taking the mail bags. In order to allow 
an extra large boot, the hind axle was bent down- 
wards. With the exception of the two additional 
hind seats, and the wheels having been renewed 
from time to time, the coach is as it was 60 years 
ago. Another interesting vehicle is the ‘‘Cape 
spider,” which was used by Lord Randolph 
Churchill during his trip to Africa; it is a 
most comfortable and excellent vehicle, light, 
yet strong. Close by is a Russian sleigh and a 
sedan chair of the Queen Anne period. On the 
opposite side of the row containing these carriages 
is a collection of historical cycles. They are a 
shabby lot, but interesting, carrying the record 
from the old dandy-horse through the ‘‘ bone- 
shaker” period, to the early wire machines with 
thick spokes, all of which are represented. There 
is a dandy-horse which was used by the first Earl of 
Durham ; it is a bicycle properly so called, having 
two wheels, one in front of the other, like a modern 
safety, but there are no cranks or pedals, the 
method of propulsion being by kicking on the 
ground. Next to this in point of historical prece- 
dence should be placed what is stated to be the 
first bicycle, invented and ridden by Kirkpatrick 
Macmillan, who was a blacksmith of Dumfriesshire ; 
the date is 1839-40. Macmillan died in 1878, at 
the age of 65. This bicycle is a somewhat heavy 
affair, mostly of wood ; it is a rear-driver, the cranks 
being on the hind wheel ; the driver sits on a back- 
bone between the two wheels, the pedals being 
somewhat in front of the saddle, and the power is 
conveyed to the cranks by means of a system of 
Jevers and connecting-rods ; the steering is by a 
front fork on the same principle as the modern 








bicycle, the details, however, naturally being dif- 
ferent. 

We next pass to an electric omnibus, shown by 
the London Electric Omnibus Company of Northum- 
berland-avenue. It is stated that the source of 
energy is the “Sola” Electric Accumulator, ‘‘a new 
active material for electric accumulators, applicable 
to various forms of grids or supports, cohesive, 
absorptive, conductive, effecting an immense re- 
duction in weight and cost, increase in efficiency ” 
—we quote from the company’s handbill. We 
understand that omnibuses of the description 
exhibited are shortly to be put on the streets of 
London. Mr. Ward, who, we believe, if not the in- 
ventor, is the introducer of the system, does not claim 
any special new departure in the omnibus shown, 
but that his experience has enabled bim to improve 
on points of detail, so that omnibuses and cabs, 
driven by accumulatcrs, can be constructed and 
will be a practical success. The omnibus just 
referred to stands in the corner of a large vacant 
space, which may, perhaps, ultimately be filled with 
motor carriages ; at least we should judge such to 
be the intention. At present, however, there are 
only two in place ; one a very small vehicle, and 
the other a Peugeot carriage, smart and well 
equipped, but of a character with which our readers 
are already familiar from descriptions which have 
appeared in our columns. Possibly there may be 
some novelties inthiscarriage, but, ifso, they escaped 
our notice. Further beyond is a small stand, which 
contains a steam tricycle built by Mr. A. H. Bateman, 
of Greenwich, and which was ridden on the road 
by that gentleman until his career was stopped 
by the police magistrates and a fine of one 
shilling. This, of course, was a test case, and by 
it the law was laid down that even so small a 
vehicle as a tricycle capable of carrying only one 
person, was obliged to conform to all the regula- 
tions which govern traction engines. The vehicle 
bears evidence of being of an experimental charac- 
ter, but, nevertheless, is ingeniously designed, and 
appears to have been operated with great success. 
In a small box, under the driver’s seat, is a water- 
tube boiler, having 18 copper tubes # in. in diameter ; 
it was fired by benzoline, burnt with a cotton-wool 
wick. The steam pressure was 200 lb. ; the en- 
gine had two cylinders, each 1# in. in diameter, the 
stroke being 4 in. ; the power was about # indi- 
cated horse-power. There was a surface condenser, 
condensing water being carried in a tank 12 in. by 
8 in. by 6 in. ; this water was kept cool by bein 
made to trickle through perforated trays, on whic 
were placed crumpled wire, so as to offer a large 
surface ; air was made to circulate through this 
cooling apparatus by means of a fan driven by a belt 
from the main engine; the pace reached was 12 
miles an hour on the level. The total weight of 
tricycle, motor, and boiler, with condensing water, 
complete for running, was 2cwt. On the same 
stand was a benzoline engine tricycle. Amongst 
other historical exhibits may be mentioned the 
body of a brougham, in a_ very dilapi- 
dated condition, and the carriage said to have 
been used by the Duke of Wellington at the battle 
of Waterloo. Inaside court we accidentally came 
across a few exhibits; the North British Rubber 
Company show pneumatic tyres for carriages. We 
learn that pneumatic tyres for carriage work are 
now a practical success so far as physical details 
are concerned, the only bar to their extended use 
being their cost. This firm, however, has amethod 
of adapting existing wheels to their tyres, eo that 
the cost is considerably less than if new wheels 
are required, although the latter give, no doubt, a 
more satisfactory arrangement. The pressure of 
air in these tyres ranges from 80 to 100 lb. ; a large 
wheel must be harder blown than a smaller one in 
order to prevent friction between the outer covering 
and the inner tube ; with larger wheels this is more 
noticeable than with small ones. The same firm 
shows pneumatic tyres for motor cars, made es- 
pecially thick in order to stard the great weight of 
these vehicles. The tyres, it should be stated, are 
what are known as the ‘‘Clincher”’ type. It is 
not necessary to dwell on the advantages of the 
pneumatic tyre ; no one who has ridden in a car- 
riage fitted with these appliances would wish to go 
back to the ordinary iron tyre, or even the solid 
rubber tyre. We learn that the ‘‘Clincher” tyre 
has been used for some time by the Coupé Company, 
who work their vehicles very hard. They say that 
three months’ wear on one of their carriages, fitted 
with pneumatic tyres, is no more than equivalent 
to 18 months’ wear with an ordinary wheel ; when 
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one remembers that a carriage wears out through 
vibration, it is easy to believe this, and, therefore, 
though pneumatic tyres may be more expensive at 
first cost, there would be a considerable saving in 
the end. 

Messrs. J. B. Sterckx, Limited, also show a 
rubber tyre for carriages. There is a special rim 
for attachment, the chief feature of which is that it is 
undercut so that the rubber when inserted is com- 
pressed into the undercut and firmly held in its 
place ; the rubber tyre is without joint, being an 
endless circle. The Shrewsbury and Talbot Cab 
Noiseless Company have a rubber tyre which is 
protected by a metal covering that grips the tyre 
in short lengths. They also showa pneumatic tyre 
in section ; the outer rubber sheath is } in. thick 
on the tread of solid rubber, then there is a woven 
convas % in. thick, after which is the inner tube ; 
at the sides these thicknesses are reduced, the 
dimensions given being only where the tyre is in 
contact with the road. The London Lathe and 
Tool Company show some very nicely designed 
light oe 114 tools: there is a small lathe, a 
milling machine with drill attachment, both for 
hand and power, and double spindle milling 
machine of lighter description, and also a universal 
milling machine for power driving only. The latter 
is designed to do both horizontal and vertical 
milling and profiling; the horizontal milling is 
performed on one side of the machine, whilst the 
vertical and angular milling is carried out on the 
other side. The milling slides and tables are 
capable of being turned round on the central pillar 
to place them in any required position relative to 
the cutters, and to allow either table to be used 
with either cutter ; these tools should be useful for 
universal work in bicycle shops, and where other 
light work is done.* 

On an adjoining stand, Messrs. Selig, Sonnen- 
thal, and Co. show several machine tools, such as 
lathes, milling machines, drills, &c. 





SPINNING IN JAPAN AND 
OHINA. 
(From a CoRRESPONDENT.) 

For a considerable time past those engaged in 
the Lancashire cotton trade have been aware of the 
rapidly increasing competition in certain depart- 
ments, and now that attention is being directed to 
the industrial developments the Japanese have 
made, a much wider interest will, no doubt, be 
taken in the subject, as it is one which has a most 
important bearing on the future of the economic 
conditions of this country. Some of our readers 
may have observed that in the last report of the 
British Consul at Tokyo, he states that the returns 
of the Tokyo Stock Exchange show a great 
advance in the price of the shares of most of the 
joint stock undertakings, and especially of the 
cotton mills. To indicate the activity in this 
department, he mentions that 90,000 new 
spindles were ordered for existing factories from 
England between March and August last year, and 
that Japanese capitalists are establishing mills in 
Shanghai. He states that the people hope to 
secure a commercial position corresponding to the 
military one which they have so recently obtained ; 
that commercial and industrial questions are as 
popular in the press as political discussions ; the 
extension of steam routes, the results of new 
treaties on trade, technical and commercial schools, 
insurance, commercial exhibitions, and cognate sub- 
jects are widely and intelligently discussed, and gene- 
rally there is a marvellous development in the com- 
mercial spirit of the people. He consoles British 
manufacturers by telling them that no fears need 
be entertained of a decline in the aggregate value 
of British imports, that what may be, and is yearly 
being more lost to the Lancashire cotton trade, will 
ba recouped by gains in the industries of Sheffield 
and Birmingham and by large contributions to the 
engineering and shipbuilding of the Thames, Tyne, 
and Clyde. That latter opinion will very likely 
turn out to be true for some years, although it is 
evident that even in the metal trades the Japanese 
seem determined to make themselves as inde- 
pendent of foreign supplies as possible. Under 
these conditions a few facts regarding the progress 
and present conditions of the cotton industry in 
Japan will no doubt interest a considerable number 
of our readers. 

Going back to the year 1886, we find that at 


COTTON 
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that time there were 65,420 spindles in the country. 
During the next few years the increase was very 
large, and at the endof 1891 the number was 353,980, 
while at the end of 1894 it was 663,749, showing an 
increase of over 1000 per cent. in nine years. It 
was expected that the increase in the number of 
spindles during last year would at least be 100,000. 
The most recent statistics published by the United 
Guild of Spinners give the following particulars of 
the companies belonging to the guild : 





No. Spindles, 
Factories at work... se 58 632,130 
Spindles in course of increase 
in the above factories : sks 251,344 
Factories newly projected ... 6 101,083 
64 984 557 


Besides the above there are a number of com- 
panies newly organised which have not yet joined 
the guild, and taking these into account, the total 
number at work, in course of erection, or pro- 
jected is put at 1,119,557. This number is likely 
to be largely increased in the near future, as pro- 
posals are being made for many new factories. 

Japan, in short, is going through the same stage 
of evolution as Britain did at the end of last and 
the beginning of this century. When cotton 
factories were first started in Japan, a good deal 
of money was lost in them, no doubt largely from 
the want of experience of those who managed 
them, but now all the initial difficulties seem to be 
overcome, and the majority of the establishments 
pay good dividends, and some of the most recent 
amongthemare realising extraordinarily large profits. 
For instance, the Hirano and Settsu Spinning Com- 
panies, after putting aside considerable sums as a 
reserve fund, are able to declare dividends of 25 per 
cent. perannum. The Osaku and Miye Boseki last 
year paid 20 per cent., and the Tokyo Boseki 15 per 
cent. Figures like these would gladden the hearts 
of Lancashire spinners, who for some years have, 
in many cases, had great difficulty in making ends 
meet, and in others have had a considerable deficit. 
The principal causes of the present financial position 
of the mills in Japan have been the greater experi- 
ence of those in charge, the steady rise in the price 
of the products, a fall in the rate of interest on 
money (it being now lower than it ever has 
been in the commercial history of Japan), 
and the cheapness of fuel and labour. The 
last item is the one which gives the Japanese the 
greatest advantage over the British manufacturer. 
Wages are very low compared with those of Lan- 
cashire, while in many cases the work is nearly as 
efficient. Labour problems are, however, beginning 
to appear in Japan in consequence of the rapid 
industrial evolution. In the cotton mills there is 
already difficulty in obtaining labour, and a con- 
siderable number of spindles are idle in consequence 
of want of hands, and the people are reluctant to 
send their girls to the factories. Wages are, there- 
fore, rapidly rising, not only in the cotton industry, 
but also in all the new industries which are being 
developed. This tendency is increased by the 
number of men being added to the army and navy, 
and who are thus removed from the competitive 
labour movement. 

The Japanese are evidently not content with the 
erection of cotton mills sufficient to supply their 
own wants, but seem determined to enter the open 
markets of the world with other competitors. 
Moreover, they are anxious to assist in the indus- 
trial development of China, and already various 
companies have been organised for the purpose of 
erecting mills in the foreign settlements at Shanghai. 
A group of Tokyo capitalists have purchased a site 
in the English settlement, and have made contracts 
for the supply of the machines and the erection of 
the buildings, while another group in Osaka have 
formed a company for the purpose of starting a 
factory in the American settlement. Some time 
ago it was stated that a well-known foreign firm 
was also about to erect a cotton mill in Shanghai, 
so'it is quite evident that efforts will be made to 
capture the Chinese market for the products of mills 
in the country. It must not be forgotten by 
foreigners that they owe the privilege of being 
allowed to erect mills in China to the Japanese, 
who brought it about by the Treaty of Shimoneseki. 
Had they wished to obtain a monopoly of the 
markets of China for their own spun and woven 
goods, they would have arranged above all things to 
prevent the establishment of cotton mills under 
foreign auspices in China, whereas, on the contrary, 
they included in the above-mentioned treaty a 





clause finally disposing of all the impediments 
hitherto placed in the path of such enterprise. 

India is now pressing Lancashire, and already 
the mills of Japan are nearly able to offer their 
products in the Chinese markets at rates which 
would compete successfully with Bombay yarns. 
When we take these facts into account, we must 
say that the future prospects of Lancashire do not 
appear bright. Nothing, however, is to ba gained 
by remaining ignorant of actual conditions, and we 
hope that the information given in this article will 
prepare those concerned for the changes which are 
certain to take place in the relative position of 
British manufactures in the Far East. 








NOTES. 
Dry AMALGAMATION FOR GoLp OREs. 

A DEMONSTRATION was given at the premises of 
Messrs. J. H. Hackworth and Co., 46, Queen 
Victoria-street, on Thursday last, of a new process 
of dry amalgamation for gold extraction. In cer- 
tain districts, notably West Australia, water is so 
scarce that the ordinary process of wet amalgama- 
tion is entirely out of the question, and it is also 
commercially impossible to raise the ore and transfer 
it to some more favoured locality. It has there- 
fore become usual in such districts to treat the ore 
entirely in the dry, the most usual process being 
practically one of winnowing. The ore is finely 
ground, and exposed to a rapid current of 
air as it falls from a hopper; the lighter 
gangue is more deflected than the heavier gold, 
and in this way a separation of the two is 
effected. When, however, the gold occurs in a 
very fine state of division, a large proportion of it 
passes over with the gangue, occasioning much 
loss. In the new method introduced by Mr. 
Hewitt, this objection does not arise, as the 
crushed ore is fed into a hopper communicating at 
the bottom with a worm of iron tubing about 3 in. 
in diameter placed horizontally. At the bottom of 
each bend of the worm a quantity of mercury is 
introduced, but not enough to close the pipe. The 
crushed material falling from the hopper is met 
by a powerful blast of air supplied from a Root’s 
blower, causing it to impinge violently on 
the mercury in the bends. The latter, more- 
over, is driven into spray by the action of the 
blast, with the result that nearly all the gold con- 
tained in the ore is absorbed by the mercury in the 
first bend, only a very small proportion passing 
over to be caught in the other bends of the worm. 
It is claimed that under favourable conditions 
fully 99 per cent. of the gold is recovered in the 
amalgam, which is retorted in the usual way. The 
loss of mercury is also said to be extremely small, 
being estimated at one-eighth of 1 per cent. on an 
average week’s run. As regards the so-called 
refractory ores, much of the trouble is occasioned 
by the addition of water to the ore in the crushing 
process forming compounds which ‘‘kill” the mer- 
cury. This source of loss is, of course, completely 
avoided in the dry process, which can accordingly 
be made use of for many ores for which wet amal- 
gamation proves unsuitable, 


ARTIFICIAL SILK. 

Threatened men are proverbially long-lived, and 
it is possible that the silkworm may prove equally 
unaffected by the efforts of pushful competitors to 
limit or destroy his present field of usefulness. 
There can, however, be no doubt that the natural 
silk has at length met with a serious competitor in 
an artificial material produced by chemical means 
from wood pulp or cellulose. This product was 
exhibited at the Paris Exhibition, and was described 
in detail in our issue of July 26, 1889. Since then 
the production has been undertaken on a commer- 
cial basis, with such success that 12,000 ‘‘glass 
silkworms” are now in full work at the Besancon 
factory, and for many months past the woven 
material has been sold both in London and Parisian 
shops without either shopkeeper or customer being 
aware of the purely artificial nature of the pro- 
duct. In making the “silk,” wood cellulose 
is converted into nitro-cotton in the usual way 
by means of nitric and sulphuric acids. The 
pyroxyline thus obtained is then thoroughly 
washed, dried, and formed into collodion by dis- 
solving it in alcohol and ether. This collodion is 
then led through piping to the ‘‘ glass silkworms,” 
which are nipples of glass pierced with an exceed- 
ingly fine hole, having a diameter of not 
more than one-tenth that of a human hair. 
Through these holes the collodion is forced, 
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and, hardening as it issues, forms threads of 
great tenuity. Ten or a dozen of these fibres 
are collected together, and led to a spindle, where 
they are spun into a single thread. The yarn thus 
obtained is next denitrified, which renders the 
material as little inflammable as the natural pro- 
duct. This point is of very great importance, as 
few substances are more dangerous in this regard 
than nitro-cotton. After this treatment it can be 
worn with no greater risk than is involved in any 
other form of light clothing material. Each 
artificial silkworm can produce about 1? miles 
of filament per hour. The raw materials—with 
the exception of the ether and alcohol—moat 
of which are recovered—are comparatively inex- 
pensive, so that the finished yarn can, it is stated, 
be sold at some 5s. per lb., in place of 20s. in the 
case of natural silk. The new product takes dyes 


ridor is shut off on one side and there is but one 
entrance. The photographs of interesting spots on 
the Great Western system add a pleasing effect to 
the interior, the decoration of which may be de- 
scribed as lavish without any signs of gaudiness. 
We think it can fairly be said that if the Great 
Western are somewhat slow in making any changes 
for the benefit of the public, when once they decide 
upon a course, it is carried through with a degree 
of thoroughness which is worthy of the highest 
praise. In proof of this we have only to mention 
the adoption of the corridor system, which but a 
short time ago was a complete novelty on an 
English railway ; now they have four up and four 
down corridor expresses—eight in all. And we 
think it is a fact not generally known that the 
Great Western have for years provided sleeping 
accommodation to first-class passengers without any 





excellently, and is very strong, having a tensile 
strength of between 15 and 22 tons per square | 
inch. Efforts are being made to establish a fac- 
tory in this country, the offices of the company | 
responsible being at 14, Queen Victoria-street, 
E.C., where samples, both woven and in the yarn, 
of the material can be seen. 


Dinine Cars ON THE GREAT WESTERN. 
On the evening of Monday, May 4, a new depar- 


ture was initiated on the Great Western Railway, a | 
first-class dining car being attached to the 6.10 p.m. 
South Wales express. At present first-class pas- 
sengers only will benefit by this improvement, but 
there can be no doubt that before long third-class 
passengers will be in the enjoyment of equal facili- 
ties. When the 10 minutes’ compulsory stop at 
Swindon was abolished last year, it was foreseen 
that the advent of dining cars must very shortly 
follow. It is, however, somewhat surprising to 
find that the main line is not to be favoured in this 
instance ; still more so when we remember that the 
South Wales line is practically the only uncompeti- 
tive portion of the system. The reason for this is 
probably to be found in the competition which was 
threatened last winter by the new line to South 
Wales, which scheme has now been definitely 
dropped. The promoters of the abandoned line are 
known to have extracted various concessions from 
the Great Western for the benefit of that much- 
neglected portion of their system, so that besides the 
new loop line vid Wootton Bassett, which will con- 
siderably shorten the journey, we have probably to 
thank these same promoters for the boonof a comfort- 
able dinner en route. The train to which this car is 
at present attached is of itself rather an anomaly : 
it is called in the company’s time-tables ‘‘ South 
Wales and Waterford Boat Express,” and it pro- 
ceeds to its destination by a roundabout route 15} 
miles longer than that taken by the best trains. 
The speed of this train to Cardiff—namely, 43 
miles per hour—is not what one is accustomed to 
associate with a ‘‘dining-car express.” But though 
Newport and Cardiff may be content with such a 
result, what have the passengers by the Waterford 
boat got to say to the prolonged crawl which even- 
tually lands them at Milford Haven at 1.30 4.m.— 
280 miles in 7 hours 20 minutes! If we may give 
one word of advice to the directors of the Great 
Western Railway, we would say, Don’t neglect 
Milford Haven. Not very long ago a number of 
passenger carriages weremanufactured at Gloucester 
for a railway in the south of Ireland ; it was found 
impossible to send them by the shortest and most 
direct route vid Milford, because sufficient crane- 
power was not available ; consequently the con- 
signment had eventually to be sent all the way 
round by Holyhead. It is not by such methods 
that the South-Western have developed their port 
of Southampton ; and just now, when the Canadian 
Government are inviting tenders for a 20-knot 
Atlantic steamship service, it behoves the Great 
Western to leave no stone unturned to procure 
that traffic for the finest harbour in Great Britain. 
The first-class dining cars are worthy in every 


respect of the high reputation achieved by the} 


Great Western for the excellence of its stock. The 
total length over all is 59 ft. 3in., extreme width 
outside 8 ft. 6 in. ; height from floor to lantern 
roof 8 ft. 2 in. Total weight 27 tons 14 cwt. 
Seating accommodation is provided for 16. The 
internal arrangement may be described as a com- 
promise between the American and English systems. 
There are three divisions or compartments, the 
largest having seats for eight and the two smaller 
for four passengers each. One of the latter makes 


an exceedingly comfortable apartment, as the cor- 





| 8th inst., Captain Abney, President, in the chair. Messrs. 
| Frith and Rogers read a paper on ‘‘ The True Resistance 
| of the Electric Arc.” 


| Association meeting at Ipswich that if the “‘ true resist- 
| ance” of an arc is defined as the ratio of a small increase 


extra charge. 





THE PHYSICAL SOCIETY. 
Av the meeting of the Physical Society held on the 


Ib was pointed out by Professor Ayrton at the British 


of the potential difference between the carbons to the 
corresponding change in the current, then it follows that 
this ‘‘ true resistance” must be a negative quantity. 

In order to measure the ‘‘true resistance” without 
appreciably altering the form of the carbons, &c., the 
authors superpose a small alternating current on the main 
continuous current. The arc lamp employed was ad- 
justed by hand, and the arc length was measured by pro- 
jecting an image of the arc by means of alens. The main 
(continuous) current and potential difference were mea- 
sured by a Weston ammeter and voltmeter, while the 
auxiliary alternating current was measured by means of 
an air transformer and an electrostatic voltmeter. 

The authors find that between the limits employed 
the magnitude of the alternating current did not influence 
the results obtained for the resistance of the arc. The 
frequency, so long as it lies between the limits 250—7 
complete alternations per second, and the wave form do 
not influence the resistance, since the same results were 
obtained with a Pyke and Harris alternator, a Ferranti 
alternator, a Gramme alternator, and a Mordey trans- 
former. 

For each make of carbon examined four combinations 
were used: + cored, — cored ; + cored, — solid; + solid, 
— cored; + solid, — solid. The general character of 
the curves obtained is that for the + solid, — solid com- 
bination, the “true resistance” is always negative, 
while for + cored, — cored it is always positive, the other 
curves being between these two extremes, those which 
have the + carbon solid always being more negative than 
those which have the + carbon cored. 

In the case of the curves showing, for solid carbons, the 
relation between the resistance of the arc and the potential 
difference between the carbons, the current being constant 
(10 amperes), a minimum (maximum negaiive) value for the 
resistance occurs at about 55 volts. With combinations 
having a cored positive, this minimum becomes more 
strongly marked, and occurs at a lower voltage. The 
authors find that for cored carbons the position of this 
minimum is closely connected with the presence or ab- 
sence of the dark s in the arc. For points on the 
curve to the right of the minimum point, the dark space 
is absent, while for points to the left of the minimum the 
dark space is always present. 

It was found that the effect of using as the + carbon a 
Carré carbon in which the core had been bored out, was 
to obtain a curve closely resembling that obtained when 
both carbons were solid. On filling this hollow carbon 
with plaster of Paris or kaolin, the resistance of the arc 
became positive, 

The above experiments were made with the + carbon 
uppermost. Other experiments made with the arc in- 
verted, showed that with solid carbons the resistance is 
not appreciably altered by inverting the arc. With 
cored carbons, however, the resistance, as well as the 
physical character of the arc, is altered, for on inversion 
the dark space disappears, and the resistance consider- 
ably diminishes. If, however, the conditions under which 
the arc is burning are such that the dark space is absent, 
then inverting the arc does not alter the resistance. 

Attempts were made to measure the ‘‘ true resistance ” 
of a direct current hissing aro, but it was found that even 
with the alternator at rest there was a large deflection of 
the electrometer, showing that the current through a hiss- 
ing arc was oscillatory. 3 

n order to elucidate the marked difference between 
their results for cored carbons and those deduced from 
rs. Ayrton’s curves, the authors have made a series of 
measurements at low frequencies. They find that there 
is a critical frequency above which the resistance has a 

sitive value which is independent of the frequency, and 
lew which it has a negative value, this critical frequency 
being between 75 and 0. In order to investigate the sign 
of the resistance at low frequencies, the vibrations of the 
needles of the ammeter and voltmeter were made use of. 
By an arrangement of mirrors the needles and scales of 
both instruments could be observed simultaneously. In 
this way it could be seen whether the two needles were, 
at any instant, vibrating in the same or in opposite direc- 


increase of current, then the resistance must be positive, 
while if they are vibrating out of phase, ¢.¢., ifan increase 
of potential difference is accompanied by a decrease in 
ourrent, then the resistance is negative. 

An attempt to run the arc off a continuous current 
bm failed, since even with the alternator at rest the 

ectrometer showed a large deflection, evidently due to 
the oscillation of the current owing to the commutator of 
the dynamo having a finite number of segments. 

Professor A. Gray doubted whether it was right to give 
the name “ true resistance” of the arc to the slope of the 
curve connecting the potential difference (V) and the 


current (A), The author’s method of deducing sv was 


only true if the curve was a straight line, while in the 
case of the arc E and a may both vary with the current. 

Mrs. Ayrton said that with reference to the question 
of the existence of a back electromotive force the evidence 
tended to show that it did not exist. By using an ex- 
ploring carbon no constant back electromotive force 
could be found. 

Professor Ayrton said that, considering the arc as con- 
sisting of a back electromotive force and a resistance, it 
was necessary to separate these two. Simply obtaining 
one value of the potential difference and the current was 
of no assistance is solving this question, but a series of 
values had to be taken. By taking the change in poten- 
tial difference and current sufficiently small, the curve 
over the range considered was practically straight. It 
was curious to note that as long as observers obtained a 
positive value for the resistance of the arc, no fault was 
found with the method, but that now a negative value was 
found the accuracy of this method was questioned. If 
a back electromotive force does really exist, then it follows 
that the arc must have a negative resistance. Mr. Frith 
has shown why some people have got positive and some 
negative values for the resistance of the arc, and also that 
with an alternating current you may get one or the other. 

Mr. T. Carter asked if the fact that the arc had a nega- 
tive resistance did not imply a back electromotive force, 
in order that the arc might be stable. If so, was a nega- 
tive resistance such an absurdity ? 

Mr. Campbell said he was very pleased to see that the 
authors had applied a method which he (Mr. Campbell) 
had suggested for measuring pulsating currents. If a 
pulsating current, such as could be obtained by means of 
a make and break, is passed through a thermopile, you 
would get a back electromotive force ; while if an alter- 
nating current were employed, you would nob. 

Mr. Frith, in his reply, said that he had defined the 


** true resistance ” as s M Mrs. Ayrton has shown that 
cd 


an arc will not run unless a certain resistance is placed in 
series with it; this resistance must be numerically equal to 
the negative resistance of the arc itself. 

Professor Ayrton said Mr. Frith’s remarks as to the 
cause of the want of stability of an arc withoud outside 
resistance were most suggestive. . 

The Chairman (Captain Abney) said he did not Jike the 
expression ‘‘ potential difference.” He suggested the 
employment of photography to facilitate the accurate 

istration of the instrument readings. 
he further discussion on the paper was adjourned till 
the next meeting on May 22. 





BatH AND West or ENGLAND SHOw.—This show, 
which opens at So. Albans on the 27th inst., will be 
protected against fire by a powerful steam fire engine and 
other apparatus, Messrs. Merryweather and Sons, of 
London, having, as in former years, been entrusted with 
the entire charge of the fire protective arrangements. A 
handsome well-equipped fire station will be erected in the 
grounds, and members of the firm’s fire brigade will be 
on duty day and night. 





An Immense Steet PLate.—There has recently been 
rolled at the works of the Stockton Malleable Iron Com- 
ny, Limited, Stockton-on-Tees, a steel plate weighing 
tons 10 cwt., the sheared size being 76 ft. 3 in. by 5 ft. 
by 43 in. thick. The width before s orig varied from 
6 ft. 2 in. to 5 ft. 2in., and when finished the plate was 
without a flaw, and in every way up to Lloyd’s require- 
ments. This plate exceeds in size one attracting consider- 
able attention at the Cardiff Exhibition and described as 
of greater length than any hitherto manufactured. The 
Cardiff plate is 69 ft. long, 4 ft. 24 in. wide, 43 in. thick, 
and weighs 3 tons 13 cwt. It is the production of the 
Dowlais Iron Company, who pro to roll a still larger 
plate when the members of the North-East Coast Inati- 
tution of Shipbuilders and Engineers visit South Wales 
in the summer, 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAIL- 
way.—Messrs. Logan and Hemmingway, the contractors 
for the Annesley and East Leake section of the Manches- 
ter, Sheffield, and Lincolnshire extension to London, 
have nearly completed several of the most important 
works upon the section. The test activity now ob- 
servable is at Nottingham and Hucknall Torkard. The 
Sherwood Rise tunnel at Nottingham is finished— 
although the contractors have yet to complete the facing 


at the ends—and the men hitherto employed upon it are 
now engaged upon a tunnel which runs under Mansfield- 
A viaduct which commences in Narrow 


Nottingham, has now been extended to Waterway-street ; 
and operations in that portion of the town which lies 
between the south side of Arkwright-street and a new 
bridge over the Trent have been entered upon. With 
regard to the bridge, the whole of the cylinders have been 
sunk, and the contractors have to erect the steel 





tions. If the needles vibrate in the same phase, i.¢., if 


an increase of potential difference is accompanied by an 


girders. South of this point there is little doing beyond 
a cutting ab East Leake, 6: 
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ROYAL VERSUS CIVIL ENGINEERS. 
To THE EpiToR oF ENGINEERING. f 

Srr,—Your correspondent ‘‘M. P.” has raised an im- 
portant question—the reliability of the Board of Trade 
reports furnished by Royal Engineer officers. 

he following are practical illustrations of what they 
are worth: 

The Northallerton collision, October 4, 1894, the repord 
on which was furnished by Major-General Hutchinson, 
R.E,, who likewise impeached the reputation of a dead 
driver, and that of the Westinghouse brake ; but so un- 
satisfactory were his deductions, that a mass meeting of 
engine-drivers unanimously petitioned the Board of Trade 
to appoint practical men as inspectors in such cases. 
This gentleman retired to make way for another Royal 
Engineer officer, Major Addisor. 

The Ballyhale accident on the Waterford and Central 
Railway of Ireland, March 25, 1895, the report on which 
wa3 furnished by Major Marindin, R.E., who impeached 
the reputation of the unfortunate driver, through ignor- 
ance as to how the lubricator of a big end should be 
trimmed. This gentleman is now chief inspector. 

The Engineer alluded to two other cases, July 19, 
1895, one in which ths military officer repor the 
engines to be unsuitable—although they had worked for 
years with success—and, further, that the road had been 
improperly ballasted, although the ballasting had pre- 
viously been passed by another of these inspectors; in the 
other case the military officer, who had no spacial experi- 
ence in locomotives, took it on himself to condemn a 
certain type which had been specially designed for the 
line. 

This article also refers to a set of rules issued by Major 
Cardew, R.E, electric adviser to the Board of Trade, 
which were so bad that especial meetings were held by 
electrical engineers to revise them. So little faith had 
the Board in its adviser, that it called in Lord Kelvin and 
Mr. Preece to report in the matter. 

Instances of the futility of their training are endless: 
the insecure state of the — of the Bombay, Baroda, 
and Central Railway of India; the collapse of the sus- 
pension bridge over the Swat River owing to the colli.ion 
and fall of two camels; the fortifications in India and at 
Shornmeade, built with loopholes too small for the guns ; 
the batteries at Rangoon, which had to be removed, leav- 
ing the port defenceless; the forts on the Thames sink- 
ing owing to inadequate foundations; the concrete re- 
servoir at the Curragh which will not hold water ; 
the barracks at Saugor without staircases ; the disgraceful 
sanitation of the barracks in Dubliv, Balfast, London, 
Windsor, Aldershot. Malta, &c.; the absence of water 
supply for the Volunteers during the East Kent 
manceuvres, 1895, when pond water had to be resorted 
to; the nine days’ delay in throwing the bridge over the 
River Prah, during the Ashanti expedition, owing to the 
want of rops, and the three days’ delay in official tele- 

aphic communication ; the ridiculous attempt to blow 
in the gates of Magdala ; and the utter breakdown in the 
Peninsular and Crimean campaigns. : } 

The Imbarfu barracks at Malta present so impressive 
an example of Royal Engineers’ capacity that the War 
Office on receipt of photographs of the buildings charac- 
terised them as ‘‘ unworthy even of a barbarous nation.” 

A fitting opportunity for illustrating skill in architec- 
tural design was given in the erection of the new build- 
ings for the United Service Institution, but they were 
ne ac to a War Office surveyor ; had they been built 
out of public funds, they would have been credited to the 
Royal Engineers. The Daily Chronicle, in its arbicles 
on ‘Our Extravagant Army,” asks why they should 
have ‘‘a small army of civilians to assist them in works?” 
Could they stand otherwise ? The expense of the staff 
for supervision of Army works amounts to 20 per cent. 
of the work executed, and Royal Engineers absorb one- 
half of this for “‘ bossing.”’ ; 

The correspondence referred to by “M. P.” bad its 
effect in the shape of a corps memorandum, which insists 
that every lieutenant must execute a complete design and 
detailed estimate for some simple building—cook-house, 
soldiers’ hut, or log-house—before being promoted to 
captain ; this is tg aren to qualify an officer for the 
rest of his career in designing large barracks, &c. An- 
other memorandum was issued for warrant officers—fore- 
men of works—requiring them to qualify in a much more 
extended course before being promoted to quartermaster, 
comprising quantity surveying, modern sanitation, design 
of structures, knowledge of building materials, electri- 
city, surveying, and levelling. This memorandum re- 
quires special reports to be made on their professional 
qualifications. . 

This seems to be putting the cart before the horse. 

The course of instruction for cadets at Chatham is 
interesting : 


Part I. 
Days. 

Materials ae mS 5s 21 
Building construction... she = a 35 
Sanitation ake = ve eas ne 14 
Estimating vi s = cs ae 14 
84 

Part Il. 
Calculations for structures ... bias mae 35 
Design for barracks ... ses tes hee 21 
Engineering subjects and engineering tour 14 
70 

Thus a full-fledged engineer and architect is turned out 


in 154 d ! 
m The ten Government is so dissatisfied with these 


officers, that General Maitland, R.E., is now in India, on 





behalf of the home Government, endeaveuring to per- 
suade it to keep them on. 

A reference to the expenditure on the Royal Barracks, 
Dublin, was made in your issue, January 10, and of late 
a challenge has been given by Truth to account for 
100,000/. out of 175,000. expended, stating that 45,000/. 
might have been contested on the measurements alone, 
mo that the rest was accounted for by erecting buildings 
and pulling them down again. 

Why will not the Royal Engineer officers clear them- 
selves of this? 

Tam, &c., 


C.E. 





To THE EpiTor oF ENGINEERING. 

Sirk —In your issue of May 1 ‘‘ W. M. R.,” in his reply 
to ‘*M. P.’s” letter of April 24, writes as follows: 

“*T will ask ‘M. P.’ if he really believes that had his 
ideal ‘civilian trained expert’ been the inspecting officer 
instead of the ‘soldier’ he refers to, the Snowdon Railway 
accident would have been averted.” 

From what I have learnt of the cause of the accident, 
I should certainly answer this plain question with an 
equally plain ‘‘ Yes,” and I make no doubt the correctness 
of my views will be shown when an inquiry, which 
appears to me imperative, is held. 


Yours truly, 
May 5, 1896. F AIRPLAY. 





To THE EpiToR oF ENGINEERING. 

Srm,—I have followed with much interest the discus- 
sion which has been going on in your columns for a 
number of months past on the above subject, and have 
come to the conclusion that it is about time some plan 
was adopted to prevent the men of our profession being 
unfairly ousted, by military engineers, from positions 
which, by right and in the interests of the public, belong 
to them. 

The Royal Engineers have no claim either by training 
or competency for positions in the Roard of Trade or 
Local Government Board ; yet we find the best of these 
appointments almost monopolised ky these gentlemen. 
It is essential that the engineering inspectorships in these 
important public departments should not be given to men 
with the most influence at their backs, but to those of the 
highest professional knowledge to be found ready to com- 
pete for such offices. 

It isa crying shame, and, indeed, I may say a crime, 
that a man who has had no experience in railway engi- 
neering should be appointed, for instance, a railway 
inspector for the Board of Trade. Such a position 
should only be held by a man of the highest practical 
experience, especially when we consider that upon the 
efficient discharge of such duties depend the lives of the 
travelling public. 

It is a well-known fact that the Engineer service of our 
Army is a scandal ; in fact, so bad is it that Parliament 
will soon demand reform, notwithstanding all the efforts 
of the Royal Corps to block any interference from such a 
source, 

The last and most glaring of Royal Eogineer blunder- 
ing is the case of the Royal Barracke, Dublin, where 
thousands of pounds of the taxpayers’ money have been 
literally thrown away by incompetency on the part of 
the Royal Engineers, and the deplorable part of this 
matter has been the disposition the Government have 
shown to cloak and hush up all inquiries by giving round- 
about and, I may say justly, grossly inaccurate replies 
to members of the House who have looked for infor- 
mation; and I must say that, apart from all party 
politics—I myself am a staunch Conservative—if our en- 
ao representatives in Parliament do not demand a 
ull investigation into this matter, and that free from 
— Engineer influence, they will be unworthy of the 
high position they hold in the public interests. 

‘ever is rampant in our barracks, and the Royal 
Engineers do nothing to remedy the evil, for the 
simple reason they do not know how. A case of fever 
happens, and a board of officers is detailed to report 
upon the caure, &c.; a Royal Engineer officer is one of 
the members; he should be able to give professional 
advice, but he has no knowledge upon such matters, and 
therefore his presence there is a mere farce; any other 
man would do as well to form a quorum. The latest 
tendency of these boards has been to advise the abandon- 
ment of buildings where fever appears. Such advice may 
be very good as regarde very old or unsuitable buildings ; 
but there are certainly other ways of making an insanitary 
building sanitary besides pulling it down. 

It may be said that there are civil engineers, already 
connected with our Army, who should be able to remedy 
such matters; but, in the first place, they are too few 
and are too hard worked, as far as I can learn, to attend 
to everything, and the Royal Engineer officer simply 
impedes and does nob assist, and again, they are always 
subordinate to the military engineer, who sometimes 
follows advice given, and sometimes does not, and more 
often than not his professional ignorance is too great for 
him to be able to act upon such advice, however good, 
when given; and that they take no interest in their work 
is evidenced by the fact that a Royal Engineer officer is 
bever seen near his office after one o’clock—three hours 
a day is the most that he can condescend to give to the 
interests of the public; this is, indeed, a pretty state of 
affairs, 

It is incumbent upon our new Commander-in Chief, 
who, I believe, has the interests of the Army at heart, to 
end this state of chaos. Lord Wolseley must remember 
that the strength of a chain is its weakest link, and 
certainly the Royal Engineers are a very weak link in 
the chain ; in fact, bad as their record is for work in time 
of peace, if we may judge from some of the accounts of 





our highest military experts, their military knowledge is 
at, as nearly, as low an ebb; but more of this later. 

I should be very sorry if I should give rise to the im- 
pression that this letter is instigated by a dislike for the 
soldier ; but I may say that no Englishman is likely to 
have such a miserable feeling against men who have 
always shown themselves ready in every clime and on all 
occasions to uphold the flag and honour of Old England, 
and if positions in our Board of e, &c., were given 
to Army officers generalily—and they might just as well 
be for all the special knowledge the Royal Engineers have 
to qualify for such posts—in reward for good and faithful 
war service, I should have nothing to say, though I 
might have my own opinion upon the wisdom of such a 
course; but it is a well known fact that no corps or 
department in our Army has so many feather - bed 
soldiers as the Royal Engineers; co that there is not 
even this excuse for their appointment to the above poste. 
It cannot be said either that ours is not a liberal profes- 
sion, we have no desire to exclude any one from us; but 
what we do desire is that when a man be given a prefer- 
ence, it shall only be, because he is the best man profes- 
sionally to be found, and previous experience and training 
must decide this, and this the Royal Engineers have not. 
In conclusion, I may say that I am in no way connected 
with the Royal Engineers ; in fact, when I consider the 
disgraceful way in which the members of our profession 
are treated in the Army, I am oaly surprised that any 
should be found willing to fill such posts; but I know for 
a fact that most of the young men who have gone in were 
totally unaware of what they would have to put up with 
from what should be their military brothers. Even if 
they will not and cannot do the work themselves, they 
might appreciate those who are willing and can do it for 
them, and in return treat them properly for bolstering 
them up. 

Trusting you will pardon the length of my letter; my 
excuse must be the interest this matter has for our pro- 
fession. JUSTICE, 





THE ROYAL UNITED SERVICE 
INSTITUTION. 
To THE EDITOR OF ENGINEERING, 

Srr,—The prize essay of the Royal United Service 
Institution for this year was for a naval subject, viz.: 
“In view of the changes which have taken place in the 
composition of flzets during the present century, what 
system of entry, training, and distribution is best calcu- 
lated to insure an efficient body of officers and men of all 
branches, for a peace and war establishment ?” 

As the greater number, if not all, the changes that have 
taken place have been due to engineering, it was thought 
by some that an essay bearing largely on naval engineer- 
ing and engine-room complements would have secured the 
priz9; but, to the surprise of myself and many others, the 
first prize essayist says very little about them ; the second 
essayist also says little, while the third has some very 
sensible suggestions on various points. 

The firs) two essays were written by Commander 
Honner, R.N., and Captain Eardley-Wilmot, R.N., 
respectively, and the third by Captain Rose, R.M.A. 
Perhaps it is as well that the first two essayists said co 
little, as several of their suggestions are so absurd that, 
bad they gone farther, the essays might have been still 
more ridiculous. ' 

With your permission, Sir, I will go through the essays 
as briefly as possible, pointing out the good and bad 
points suggested in them, principally as far as they affect 
engine-room complements, for the benefit of those who 
may not have an opportunity of reading the Royal United 
Service Institution journal. 

I propose to begin with the engineer officers, and 
then take the engine-room artificers and stoker ratings, 
commenting on what the engineer officers consider neces- 
sary in the best interests of the naval service. 

mmander Honner refers to the difficulty of obtaining 
suitable engineer officers, believing that difficulty to be 
caused by the insufficient pay offered. He thinks that 
the prospect of obtaining a pension is forgotten, and that 
the best plan for us is to train our own officers, 

Captain Eardley-Wilmot considers that it would be 
beneficial if the engineer students were recruited in 
the same way as the naval cadets, and for them to enter 
the training establishment together, branching off for 
completion of the different trainings after a year spent 
together. 

Captain Rose, R.M.A., proposes to obtain all the en- 
gineer officers from the Engineer College, to modify the 
course there to a certain extent by teachiog at least one 
foreign language, teaching dynamo construction practi- 
cally, also “or splicing, slinging, and moving heavy 
weights, &c., and for the young engineer officer to enter 
the Navy as sub-lieutenant for engineering or sub-lieu- 
tenant (E.), to bs promoted to lieutenant (E.) and com- 
mander (E_) in course of time. 

The difficulty mentioned by the first ome © un- 
questioned ; the Admiralty have gone on reducing the 

ualifications for entry of assistant engineers, and still 
they do not come. 

I do not think the question of a pension is forgotten ; 
neither is the fact that one has to go abroad into all sorts 
of hot pestilential places to earn it, where the pay given 
to a civilian engineer is far above that offered ; neither is 
the fact of danger to be run overlooked. (I do not think 
it has been +. re, yet, Sir, that five of the six engineer 
officers of H.M.S. Victoria perished in her under pro- 
bable war conditions). Neither is the inconvenience of & 
hammock and chest, mating with boys, &c., forgotten, 
nor the fact that it will only be the fittest and most 
fortunate who will survive to get a pension. 

Most engineer officers will fall in with the agreement 
of all the essayists that it is better to train our ows 
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officers, also with the proposals to enter the naval cadets 
and engineer students from the same social class, and to 
enter them into the Navy as sub-lieutenants (E.). 

Now that the engineer officers have seen how difficult 
it is to recruit their ranks directly from the outside pro- 
fession, they must be dissatisfied with their present lot. 
The recent increase of pay to make it more nearly equal 
to that of other civil officers affected senior officers only, 
leaving the junior as they were. To make the pay more 
nearly equal—why not equal to or greater than? Surely 
the engineer of a battleship deserves as good pay as the 
paymaster, say, whom one of the essayists proposes to do 
away with altogether. 

Considering the numbers of the modern fighting ships’ 
engine-room complements, amounting in the Powerful and 
Terrible to over 300 men, in an ordinary cruiser to about 
one-third the ship’s company, and in a torpedo-boat 
destroyer to three-fifths, it seems strange that the 
executive have allowed so much authority to pass out of 
their hands, and have not absorbed the engineer branch 
as they have the navigator’s. 

And why should the engineer branch be considered a 
civil branch, and non-combatant? They have taken the 
place of the old propelling men, the sailors, and I do not 
think the latter were ever called non-combatants, in recent 
years at least. Not that the engineer officers wish to be 
anything but proud of their profession as engineers, but 
they consider the title proposed, of lieutenant, &c., for 
engineering would convey a better idea of their rank and 
place in a fighting service, and comply with the sugges- 
tion of the late Admiral Sir A, Cooper Key’s Committee, 
made 20 years ago. 

To pass on to the engine-room artificers, Commander 
Honner says: ‘*They are the trained mechanicians on 
whom, under the engineers, the practical work of repairs 
and maintenance of the complicated machinery to be 
found on board the modern warship falls.’”’ After com- 
menting on the numbers necessary, he makes the follow- 
ing absurd proposition: ‘‘ A reserve of engine-room arti- 
ficers is very desirable; such does not exist, nor dors any 
provision appear to have been made for obtaining a 
reserve from the mercantile marine. In the latter service 
the class of men most nearly approaching the naval engine- 
room artificers are those known as ‘greasers.’ From 
this body it would probably be easy to raise a reserve, 
and if we put the number down as 1000, we should be 
most likely under the mark.” 

I feel almost inclined to let this pass without comment. 
ENGINEERING is not a comic paper, and although one is at 
first inclined to laugh at suggestions such as these, 
it almost makes one weep to think that the wants of the 
naval service should be so little understood by those in 
high positions in it. This from a “*first-prize essayist ” 
too! What will our engine-room artificers, holding 
pry of Trade certificates as mercantile engineers) think 
of it? 


‘* With his thousand greasers an’ a’, an’ a’; 
With his thousand greasers an’ a’.” 


Captain Eardley-Wilmot’s suggestions as to this class 
are almost equally absurd. He considers that an engine- 
room artificer has at present too high a rating on entry 
into the Navy, and should only arrive at the position of 
chief petty officer after experience in the naval service. 
He says: ‘* For some years the engine-room artificers have 
been struggling for warrant rank. To confer this would, 
I think, be a mistake. It is neither one thing nor the 
other, and would not greatly benefit their position. Such 
a step would increase the difficulty of providing cabin 
accommodation.” 

After commenting on an engine-room artificer who 
‘*in manipulation of the machinery was equal to all the 
duties of chief engineer,” he asks, ‘‘ Why should not 
such be permitted to rise from the ranks?” Iam sorry 
I cannot ask you to print the whole paragraph, but he 
finishes by telling us that in France engineer officers 
— recruited from the engine-room petty officer 

ba 


staff, 

In reply to this, Sir, I may say that there is at present 
great difficulty in getting suztable men to enter as 
epgine-room artificers with the rating of chief petty 
officer, and to try to induce men to enter with lower 
ratings would certainly be to court failure. Besides, 
how could any idea of discipline be carried out if the sug- 
gested first or second class petty officer artificer had to 
give orders to the chief or first-class petty officer stoker, 
his service superior ? 

As to promotion to the rank of engineer, I suppose 
Captain Eardley-Wilmot has forgotten that the Secretary 
of the Admiralty from his place in the House of Commons 
said a few months ago ‘‘ that there was nothing to pre- 
vent an engine-room artificer from ee as an assis- 
tant engineer for temporary service, if he complied 
with requirements of the service.” Then as to the 
engine-room artificer who ‘‘in manipulation,” &c., does 
the essayist think that the whole science of engineering 
consists in pulling afew handles? With respect to the 
French system of entry of engineer officers, I do not think 
that, judging by results, we have much to learn from 
them; there are some things ‘‘ they do not do better in 
France.” 

Captain Kose suggests that engine-room artificers 
should be able to rise to warrant rank, and this, Sir, I 
think, most engineer officers will agree with. The engine- 
room artificers are now the only chief petty officers who 
enter and leave the Navy with the same ey ; so that 
an engine-room artificer may ab cne period of his service 


be shipmates with a seaman boy, and while still servin 
in the same rating beshipmates with that same individu 
blossomed out into a warrant officer. There are many small 
ships where an engine-room artificer has taken the place 
of an engineer in charge of the machinery, and he should 
certainly be made a warrant officer. 


gain, in the en- 


gineer branch there will be this year over 20,000 men, 
with at present no warrant rank in it. 

If we gave our senior engine-room artificers warrants, 
they would be willing to serve longer, and we should re- 
tain the services of these valuable men, instead of losing 
them in their prime as at present. 

The cabin difficulty is a bogus one; the engine-room 
artificer in a small ship already occupies the cabin at one 
time belonging to the engineer ; and in other ships, when 
not in charge of machinery, there is no more reason why 
an engine-room artificer warranted should have a cabin 
than many commissioned officers who do not get one, 
neither do many other warrant officers who have not store 
accounts to keep. 

Finally, to consider the case of the stoker ratings, Com- 
mander Honner says, ‘‘ It may be said that stokers do not 
require so much training as seamen ; possibly this is so, 
at any rate it is a point on which much difference of 
opinion exists.” He goes on to point out the necessity of 
discipline amongst stokers, saying that ‘discipline below 
decks, in ignorance of what is going on above, joined to 
the absence of the excitement of battle, is the most dif_i- 
cult to maintain ;” also that stokers obtained from the 
mercantile marine would probably lack this discipline. 

Captain Eardley-Wilmot says: ‘‘There is no doubt 
that in any future war much will depend upon the skilful 
soanipulation of the machinery. Good or bad stoking 
may affect the issue of an important operation or strate- 
gical movement. Are we sufficiently alive to this?” He 
points out that stokers entered direct from the shore 
should be trained in their duties before being drafted to 
seagoing ships. 

He further says, ‘‘ The class of stokers has improved, 
and no difficulty is found in getting the numbers re- 
quired.” 

Captain Rose says: ‘‘The Navy might go without 
Marines, and a very few lieutenants Roce suffice to keep 
the ship off the shore, but without engine-room comple- 
ments there could be no Navy and no battle. Therefore, 
to insure efficiency here, the most pressing attention is 
required.” 

6 points out that by increasing the numbers the work 
might be made less arduous than it most undoubtedly is ; 
also that by giving stokers the extra 2d. per day on 
re-engaging for a second period of 10 years’ service simi- 
larly to blue-jackets, and a chance of promotion to war- 
rant rank, these men would be much more contented. 

With regard to the question of training stokers men- 
tioned by Commander Honner, and the differences of 
opinion thereon, there appears every reason why they 
should be taught something of their duties before being 
embarked for service ; at present they are the only men 
sent on board ship with no knowledge of their duties. 
They should be at least as fully instructed in the present 
methods of propulsion as the seamen are in the obsolete 
methods before being sent as part complements of ships of 
war. 

As todiscipline, the engineer officers consider that benefit 
on this point would follow by giving them more complete 
control and command over the men in the department, 
and by giving them executive rank and titles, 

As to the numbers of stokers entered, perhaps the 
numbers are obtained, but as to the quality? Taking the 

oint of physique, they are decidedly inferior to the 
arines, for instance ; and as they are the only men in 
the ship who have todo hard and fatiguing work under 
unfavourable conditions, this matter certainly requires im- 
proving. and could be by the suggested training, extra 
pay, and a chance of promotion to warrant rank. 

Hoping, Sir, that I am not asking for too much of your 

valuable space, 


May 4, 1896. 


I remain, yours faithfully, 
EFFICIENCY. 








STEEL RAILWAY CHAIRS. 
To THE EDITOR OF ENGINEERING. 

S1z,—Your correspondent ‘‘ Inspector” is somewbat 
sceptical regarding my statements on this subject. He 
admits, however, that, ‘‘ if it is found to be cheaper than 
cast iron, that will be its greatest claim.” I am prepared 
to prove that its first cost saves at least 2d. per chair, 
which on a mile of railway, say 8000 chairs, would repre- 
sent 667, 13s. 4d. saved by steel over cast-iron chairs. 

I am not underrating the experience of your railway 
readers when I assert that the life of steel chairs will be 
at least double that of cast-iron ones. 

I make no claim for minor advantages, such as the 
absence of breakage from handling, keying, derailing of 
rolling stock, strokes from broken tyres, saving on trans- 
port charges, all factors in the actual cost and main- 
tenance, which can alone be ascertained by the trial 
orders already filled, and those now being placed. 

Yours, &c., 
H. B. Roxsuren. 

26, Stevenson-drive, Langside, Glasgow, May 4, 1896. 





THE FASTEST VESSEL AFLOAT. 
To THE EprtorR OF ENGINEERING. 

Srr,—I regret that through absence from town I have 
been prevented from answering ‘‘Palmam, &c.’s,” letter 
on the above subject earlier, and in reply to his question 
as to what load the Forban carried, I may say that on her 


full-speed trial she carried the total weight of ey of her 


displacement. 

Your article does not state the official displacement of 
the Desperate on trial; but assuming it to be 270 tons, 
which is, I think, not far from the truth, her load 


would be about zi = “ of her displacement. Therefore, 





the two boats may be said to be carrying proportionally 


the same load or nearly so. Your correspondent 
must surely know that it is impossible to give 
every detail connected with the performance of a 
foreign Government boat, so I am sorry not to be able to 
further satisfy his curiosity. He, however, states on 
‘*good authority ” that aluminium has been largely used 
in the Forban’s construction, ‘‘even her bulkheads being 
constructed of this light, but dear, material.” I may say, 
however, that not an ounce of aluminium was used in 
the Forban’s bulkheads, and that only a very small 
amount of this metal was used in some of her fittings. 

_ With regard to ‘‘Palmam, &c.’s” request for informa- 
tion as to the cost of the Forban, such a request, 
emanating from one who appears so well posted as to the 
cost of the Desperate, is perhaps sufficiently significant. 
It is, however, satisfactory to find that we agree ‘‘ that 
when speeds of vessels are compared, care should be 
taken that the conditions are fairly stated.” 

Now to turn to these conditions; although they may 
be well known to many of your readers, it may not 
perhaps be out of i to state them briefly. 

_The French Admiralty submitted the Forban to two 
distinct classes of trials, one for coal consumption and 
the other for speed. 

1. The consumption trial at 14 knots lasted eight hours, 
the speed being calculated from the advance per revolu- 
tion obtained on three consecutive runs on the mile, 
This gave a consumption 27.7 lb. per mile. 

2. The full-speed trials consisted of three consecutive 
runs to begin with on the Cherbourg official mile (which 
has a length of 2371.7 metres, or say 1.28 nautical miles), 
then one hour at full speed without in any way altering or 
touching the engines, and another set of three consecutive 
runs again on the mile. The mean advance per revolu- 
tion was then calculated from the six runs, and the total 
revolutions during the hour’s trial multiplied by this 
mean advance, which gave the speed during the hour. 
The result of the hour’s trial at full speed was, as you 
know, 31.029 knots, and the weight on board was that 
stated above, including the coal as determined by the 
previous consumption trial at 14 knots. As the Des- 
perate is one of the first boats in which our Admiralt 
have taken any notice of the coal consumption, it lends 
itself better to a comparison with the Forban than might 
appear at first sight, except that, be it stated, the con- 
sumption trial with our Admiralty is taken at full speed, 
and not at 14 knots, as in the case of the Forban. Itisa 
very remarkable fact that the Forban carried only two 
of the latest type of Normand boilers, having about 
1.2 square feet of heating surface per maximum indicated 
horse-power. These figures speak highly for the evapora- 
tive efficiency of the Normand boiler and the economy of 
M. Normand’s engines, as the heating surface amounts 
to about half that allowed on our destroyers. 

But, Sir, the main question after all is a very simple 
one. The Desperate on a light-draught trial, with only 
15 tons on board instead of 35, as specified by the 
Admiralty (supposing the consumption to be 24 lb. per 
indicated horse-power per hour), made the remarkable 
speed of 31.035 knots. On the fully loaded official —_ 
trials, which were described in your issue of the Apri) 24, 
when carrying proportionally the same load as the Forban, 
the Desperate made an official speed of 30 knots, The 
Forban, after her consumption trial at 14 knots, made 
on her official full-speed trial, with her full weights on 
board, a speed of 31.029 knots, as against the 30 knots 
made by the Desperate on her official speed trials. 
Which of these two boats from an gy pee and 
scientific point of view has the right to called the 
faster of the two, I leave to your readers to judge, and 
in closing would thank your anonymous correspondent 
for the kind references .y has — to M. Normand. 

am 


I, 
28, Victoria-street, S.W. "Lesuie 8. Rosinson, 





EXPLOSIONS IN COLLIERIES, 
To THE EpiTor or ENGINEERING. 

Srr,—It has occurred to me that in many cases of ex- 
plosion in collieries much might be effected by the use 
of diving apparatus. In cases where men are over- 
powered by choke-damp and the like, rescuers provided 
with the apparatus might enter the gas ; being supplied 
with air by tubes in the usual way, pum from the 
surface, the pit-eye, or any part of the mine where the 
air is good ; or the Fleuss apparatus might be used. The 
apparatus would be kept at the colliery in case of emer- 
gency, or perhaps might be procured with little delay. I 
do not know whether there is any insuperable difficulty 
in my plan, or if it has ever been tried, as I am not a 
mining engineer. I therefore venture to ask you to 
ventilate the idea (if there is anything in it) in your 
valuable columns, in the hope that it may be of service in 
these terrible catastrophes, 

. Yours truly, 

Manchester, April 30, 1896. H.C. J. 





CIRCULATION IN WATER-TUBE BOILERS, 
To THE EprTor or ENGINEERING, 

S1r,—I am somewhat surprised that among your corre- 
spondents on this subject, none have gone Kk to the 
commencement, instead of starting their arguments about 
two-thirds of the way through. Bubbles or no bubbles, 
there is a point where circulation starts, and that is, to 
my mind, the moment that heat is applied to the water. 
As the U-tube seems to be the favourite example to take, 
if we apply heat to one of its legs, the water in that leg 
will commence to rise, ia | to its specific gravity being 
less than in the other leg. reference to any of the text- 
books will show this, for water at 39.1 Fabr. = 1.000 in 
volume, and at 212 deg. Fahr. it = 1.046 ; it therefore does 





not require a great stretch of imagination to see that if the 
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two legs were filled when cold, the water in the hotter 
leg will overflow. A simple illustration is afforded us 
daily in our houses, where we have the hot and cold 
arrangements for the bath, and where the hot and cold 
tanks are at the top of the house. This arrangement is 
the U-tube in toto. I look upon circulation, not as the 
difference between the heads of two columns of water, but 
the difference between the specific gravity of the two 
columns. 

Your correspondent, Fritz Krauss, is angry that some 
of your correspondents hide themselves under a nom de 
plume. If you, Sir, are satisfied, none of your readers 
should object. 

Yours, &c., 
ConsuLtTING ENGINEER. 





To THE EprTor OF ENGINEERING. 

S1r,—As I notice that the correspondence on the circu- 
lation in water-tube boilers still continues, will you allow 
me to point out that the form of the ends or orifices of the 
water-tubes has a material influence on the circulation ? 

This fact has, I believe, not yet been drawn attention 
to in the recent letters which have appeared. With the 
Yarrow boiler it has been the invariable practice to bell- 
mouth the upper and lower ends of the tubes. This is no 
doubt desirable in this type of boiler for purposes of 
strength, but experiments have shown conclusively that 
this bell-mouthing has a very marked effect in increasing 
the circulation. as all who are conversant with the laws 
governing the flow of water through pipes would expect. 

Yours respectfully, 
F. W. Cronyn. 

14, Burney-street, Greenwich, May 4, 1896. 





OUR NAVAL POSITION. 

To THE Epiror OF ENGINEERING. 
Sir,—Does not the difference between Admiralty and 
foreign boiler practice to some extent depend on the 
uality of the coal at the disposal of the various Powers? 
ut granted that the Royal Sovereign class do not come 
up to the intended standard of speed, the importance of 


this deficiency depends on how many foreign battleships | 2 


can outsteam them so as to be able to catch or esca 
them as they like. Since ‘‘ Argus” has studied the 
matter, he might favour your readers with the number of 
battleships belonging to, say, France, Russia, and Italy 
respectively, which, in his opinion, will outrun, first the 
Royal Sovereign class, and secondly the Majestic class. 
The five new battleships will be faster than any foreign 
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ve, that “Mr. Joy did not design the ‘ Jenny Lind.’ ” 
That is a clear statement, and neither Mr. Joy himself, 
Mr. E. Gobert, nor ‘* Mernék ”’ attempt to disprove it or 
answer it. 

Upon what authority does ‘‘ Mernék” make the most 
unjust and incorrect statement that “Mr. E. B. Wilson 
was not an engineer”? Mr. Wilson was a practical 
engineer ; he could make a drawing in the drawing-office 
as well as any man, he could go into the shops and handle 
the tools, and he also had control of the financial part of 
the business. 

Mr. Tomlinson, in his address to the members of the 
Institution of Mechanical Engineers, stated clearly that 
the engines of the ‘‘ Jenny Lind ” class were “‘ principally 
designed by the late Mr. James Fenton.” ‘‘Mernik ” 
proves that Mr. Joy was present at the meeting, ‘‘ but he 
does not remember.” 

Surely if Mr. Joy had any claim to the design, he would 
have made a statement immediately Mr. Tomlinson con- 
cluded his address! Why did he not do so? 

Mr. Littlejohn, page 552, asked why this claim has 
been allowed to reat for nearly 50 years. I can give the 
answer. So long as Mr. Wilson, Mr. James Fenton, Mr. 
M. Kirtley, Mr. Tomlinson, and Mr. D. K. Clark lived, 
this absurd claim in favour of Mr. Joy could never have 
been put forward, as it would have been immediately dis- 
proved ; however, now the whole of the above-mentioned 
engineers are dead, of course it is very easy for Mr. E. 
Gobert or any other person to make the claim; but at 
the same time I am surprised that any person will attempt 
to take such an unfair step, and we cannot much wonder 
that the relatives and friends of Mr. Wilson and Mr. 
Fenton are taking steps to defend the credit of the true 
designers, 

The latter part of ‘‘ Mernik’s” letter, page 586, appears 
to refer to Bury’s engines, and has nothing whatever to do 
with the present ‘‘Jenny Lind” correspondence. If 
‘* Mernik” desires any information relating to Bury’s 
locomotive named “Liverpool,” he should refer to an 
article in ENGINEERING, page 298, August 31, 1894; to 
‘“‘Transportation Exhibits, Columbian Exposition, 1893,” 
by Mr. J. Dredge; to ‘*‘ Locomotive Development,” page 


16. 

The large diagram of locomotives upon the Liverpool 
and Manchester Railway, now at South Kensington 
Museum, also gives complete information. 

Mr. Alexander Denholm, page 586, refers to several 
cases in which the credit for the ‘‘ Jenny Lind ” is given 
to Messrs. Wilson and Co. Can he or any other living 
person produce any book or paper printed during the past 
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ones building (the fastest of which are intended to have a 
speed of 18 knots), while the comparative protection 
depends a on the value of the inclined armoured 
deck, which is the present Admiralty practice, and which 
“* Argus” has ignored. The accompanying diagram shows 
the arrangement of the armour of the ‘“‘ new Renowns,” 
and of the Charlemagne (18 knots), which represents the 
way most foreign ships are protected. 

To will be seen that the water-line protection is almost 
wholly below still-water level; the roughness of the sea 
will still further hide it from hostile guns, and the only 


cause of exposure is the rolling of the ship. 
As the diagram shows, the oblique deck presents a 
double thickness to the path of the shot. The British 


ship, therefore, has a thickness of 14 in. of armour with 
two hardened surfaces, whilst the foreign ship has a thick- 
ness of 15} in. The water-line —— therefore, of the 
‘*new Renowns” is only slightly inferior, if at all; and 
above the water-line the superiority is as two to one. I 
——. submit that the Admiralty are doing very 
well with their new ships, and that they know very well 
what they are about, 
Yours aia 
me : 8 








“JENNY LIND” LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 
Srr,—It is extremely easy for your correspondent who 
writes under the nom de plume ‘‘ Mernok,”’ page 586, to 
state that ‘‘he has met Mr. Joy several times at Weat- 


minster, and that Mr. Joy is amused.” That, however, 
it will be seen, proves nothing, and is not evidence 
relating to the ‘ Jenny Lind ” question. 

T have stated, page 552, and have ample evidence to 











50 years in which the name of “ Joy” is mentioned in 
connection with the design of the ‘‘ Jonny Lind”? 
T am, Sir, yours faithfully, 
Ciement E. Srrerron, C.E. 
Saxe-Coburg House, Leicester, May 4, 1896. 





To THe Eprror oF ENGINEERING. 

Srr,—Ib is all very well for ‘* Mernik ” to try and make 
out that what Mr. Tomlinson said in his address to the 
Institution of Mechanical Engineers reads neither one 
way nor the other, and that, therefore, there was nothing 
strange in the fact that Mr. Joy did not then and there 
assert his claim as designer of these engines. By no 
manner of twisting and turning about can ‘‘ Mernék” sub- 
stantiate this assertion. Mr. Tomlinson made a distinct 
statement that the design was due principally to the late 
Mr. James Fenton, and gives the credit to him and Mr. 
Wilson. ‘Mernik” admits that Mr. Joy was present. 
If then he claimed the design as his, he ought bo have said 
so at the time. That Mr. Joy, or any one else, should 
quietly look on for nearly 50 years and allow a design that 
was really his to be attributed during all that time to 
others without a single word of remonstrance, and then 
after all that long period lay claim to the design, is simply 
Tags oe n fact, it goes a long way to prove that 
Mr. Joy has never claimed the design as his, and for that 
matter he himself has not done so even now. 

‘*‘Mernék” says he is informed that Mr. E. B. 
Wilson was not an engineer, but the financing tner of 
the firm of Messrs. E. 
remarke, *‘ according to what I have already said, it could 
not be Wilson ” who designed the ‘‘ Jenny Lind.” Before 
making such an assertion, however, “ Merndk” should 
first have proved that his information is correct ; he is not 


B. Wilson and Co., and later on he | . 
| Brazmian ImmicraTion.—The number of immigrants 


| justified in making the statement quoted on the strength 
of merely ‘‘ being informed.” 

I have never ignored the late Mr. D. K. Clark as an 
authority on locomotive matters, but, on the contrary, I 
regard him as a great authority on the subject. The very 


greatest authority, however, on any subject whatever 
must give way when, as was the case in the dispute about 
Bury’s ‘‘ Liverpool” of 1831 (not 1830, as stated by 
‘*Mernék”’), authentic documents are brought to light 
which clearly prove that, either from insufficient informa- 
tion or some other cause, the actual facts are at variance 
with those stated by that authority. I have no wish to 
reopen the discussion as to Bury’s ‘‘ Liverpool” of 1831, 
but I must point out to “‘ Mernik ” that that dispute and 
the present are not parallel. In that discussion it was 
proved by Mr. Bury’s own papers and documents that the 
‘* Liverpool” was not the first inside cylinderengine. In 
the mt case, it is contended by ‘‘ Mernék” and 
others that a gentleman, who is still alive, designed a 
certain type of engine 49 years ago. Having calmly allowed 
the design to be attributed to others, his friends now, 
all of a sudden, make a claim on his behalf, which, how- 
| ever, has not as yet been supported by himself. Why 
| does nob Mr, Joy now come forward and make his claim 
himself, and lay his proofs before us? Why does he con- 
| fide his ideas to “‘ Mernik”? Weare all anxious to hear 
| what he has to say on the subject, and to know why he 
| has been silent for 49 years. 

‘*Mernék ” is inconsistent in saying that he prefers the 
statements of authorities such as Mr. D. K. Clark to 
those of Messrs. Stretton and Littlejohn, seeing that he 
contradicts, while Mr. Stretton and I adhere to what those 
authorities say on the subject. 

Mr. Alexander Denholm takes exception to a remark 
in my last letter, and accuses me of being inaccurate, but 
nevertheless I still maintain that no one has ever called 
in question the history of the ‘‘ Jenny Lind” until now. 
I have looked up the passages in ENGINEERING to which 
Mr. Denholm refers, but fail to find any mention of Mr. 
Joy’s name. Not even in his own letter in ENGINEERING 
for October 15, 1875, does Mr. Denholm give any hint 
that his views as to the “Jenny Lind” differ from those 
held all along by all authorities on the subject. The 
article in ENGINEERING for October 1, 1875, certainly 
does not take the credit for the design from Messrs. 
Wilson and Fenton and give it to Mr. Joy. Why then 
does Mr. Denholm bring it forward in support of his 
me oapereed 

n conclusion, I beg to point out to “ Mernék” that 
the statement which he, not very politely, designates as 
‘* yarn,” was sent by Mr. Tomlinson to Chicago. 


IT am, yours truly, 
Dundee, May 3, 1896. 








D. H. Littiesoun. 





| SHOULD WE EXTEND THE USE OF THE 
DECIMAL SYSTEM ? 
To THE EpiToR OF ENGINEERING. 

Srr,—I see in your issue this week (page 551 ante) a 
letter from ‘‘Ibro” giving the multiplication table with 
12 for base. 

I think I need only ask your readers to compare this 
with the table given in my last letter with eight for base 
which you were good enough to publish on April 3, to 
decide which is the simpler, and, were a change to be 
made, the one that it would be easiest to get adopted. 

Judging by ‘‘Ibro’s” remarks, Iam afraid I have not 
made ~ meaning clear as to one of the advantages 
possessed by eight, viz., that of division and subdivision 
down to unity. What I wished to express was that with 
eight (which Imay perhaps be allowed to call the “* octaval” 
system) we can halve, and halve, and halve again to 
unity; that is to say, it is this property of halving (there- 
fore dividing by two) which constitutes one of the reasons 
why eight is preferable to 12 for a base of notation. 

You seem to think, Sir, in your recent article on this 
subject, that the matter is not open to discussion. I was 
sorry to see such an authority expressing this opinion, but 
I still hope that it may be found to be a mistaken one. 


Yours, &c., 
Sunderland, April 27, 1896. O 





CTO, 





WATER-TIGHT DOORS. 
To THE EpITOR OF ENGINEERING. 

Srr,—In reference to the paper on water-tight doors, by 
the Hon. Lord Charles Beresford, surely the sketch given 
(page 406 ante) is not intended to convey the idea that it is 
the class of door used on bulkheads below water line in Her 
Majesty’s ships of war. It is quite true that the large 
compartments in which the machinery is placed give 
great floating power, but I have never seen a door of this 
description fitted there. 

As a matter of fact, every door can be worked from two 
places, z.c , at the door itself, and from the deck above 
the water line, 80 that, in the event of a pipe bursting, or 
the compartment being et it could be shut off from 
the other parts of the ship in a few moments. I fear the 
| loss of the Victoria was due to the existence of that 
| dreadful trap, the “ fore-and-aft bulkhead,” which, in the 
| event of accidents, keeps the water on one side of the 
| ship only, and if not at once capsizing her, would invari- 
| ably give such list as to make the vessel quite un- 

manageable. : saalieg 
There isno doubt that a ship’s safety lies in the doors 
| being shut, and all bulkheads fitted ’thwartship. 


Yours truly, 
March 31, 1896. Encineer R.N. 








| who arrived at Rio Janeiro and Santos last year was 
| 165,247. Of these 91,773 arrived at Rio de Janeiro and 
73,474 at Santos, 
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INDUSTRIAL NOTES. 


TuE crisis in the building trades of London has not 
altogether passed away, but it is narrowing down 
within such limits as seem to indicate an early settle- 
ment of the dispute in all branches. The labourers 
especially, and the Federation of the Building Trades 
rw: although in a milder degree, blame the 

ricklayers for making arrangements for a settlement 
apart from the other branches. But each society is 
responsible to its own members, and the executive of 
each has to consider the society as a whole, and not 
any outside trade. This was always the danger of a 
federation such as that instituted a few years ago. 
There seems to be no difficulty over the wages question ; 
the only difficulty really is about working with non- 
society or otherwise ‘‘ obnoxious” men. This has 
been settled in this wise: If the committee of the 
Operative Bricklayers object to an ‘* obnoxious work- 
man,” the matter is to be referred to the Conciliation 
Board, but no strike is to take place. But no such 
application is to be entertained merely on the ground 
‘* of such workman belonging to, or not —— to, 
any tradesociety.” The Plasterers’ Society seemsto have 
agreed upon a similar rule, except as regards the latter 
part, above quoted. The Carpenters are also seeking 
to agree upon the same basis as the Plasterers. Itmay 
here be mentioned that the recent troubles in the 
building trades, as to non-union workmen, originated 
mainly with the Bricklayers, and therefore, perhaps, 
the master builders were desirous of avoiding similar 
disputes with that body. The Plumbers have also 
been arranged with. The dispute now is mainly with 
the labourers, about 6000 of whom are on strike. The 
employers offer a farthing per hour advance, the 
labourers seek a halfpenny. ether or not a com- 
promise will be effected depends upon the support 
which the labourers can obtain from outside sources, 
for the union is not strong. The labourers, at a dele- 
gate meeting held on Friday night last, agreed to offer 
to return to work at a halfpenny advance, and to 
empower the delegates to sign the code of working 
rules on the same lines as the trades. 


The Amalgamated Society of Engineers continues to 
make progress as regards numbers and funds, Having 
reached atid exceeded the desired level of 80,000 
members—-the total now is 81,843—the council is 
ambitious to attain to the high figure of 100,000 
members, and they place this before the members as 
worthy of a great effort. The total number 
on donation is still rather large, 1913, but this 
shows a reduction of 410 during the month. There 
were also 1883 on the sick list, and 2749 on superannua- 
tion allowance, or a total of 6545 on the funds. Be- 
sides which there were 92 trade and probationary 
members on donation, sick, and protection benefit at 
lower rates. The total cost per member has now 
fallen to the comparatively low figure of 9d. per week 
—4d. for superannuation and 24d. each for sick and 
donation benefit. Under these circumstances the 
funds will rapidly increase ; even at only ls. per week 
contributions the increase will be over 1030/. per 
week, Notwithstanding this, the usual levies are 
not to be neglected. A contingent fund levy of 
6d. and an emergency fund levy of 6d. are being voted, 
and also 6d. for accident benefit, or a total of 1s. 6d. 
od member, which will produce a sum of over 6000/. 

he arrangements for the forthcoming delegate meeting 
to be held in Liverpool on the 25th are now completed. 
Trade seems to be slowly recovering in Australia, 
certainly in some districts. At Adelaide a strike of 
engineers had taken place at the date of the report, 
but negotiations were pending for a settlement. In 
the American-Canadian district the unemployed list 
had increased, but there appear to be improved 
prospects of trade. Generally the condition of the 
engineering industries, at home and abroad, in so far 
as the society is concerned, is favourable for labour in 
most places, 





The report of the Ironfounders for May is the most 
encouraging for years. It states that trade continues 
toimprove. In proof of which it states that the cash 
balance has increased by nearly 1824/. 6s. ; while the 
contributions have been lessened to the extent of one- 
eighth. The further proof isin the fact that the out-of- 
work list hasdiminished. But the reports on the state 
of trade show even more conclusively the condition of 
affairs, For example, it is a long time since there were 
any places in which the state of trade was described as 
‘‘very good,” until a couple of monthsago. Now there 
are 58 places, with an te of 8556 members. 
The total places in which trade is from very good to 
dull is 119, with an aggregate of 15,343 working 
members. In only two places, with a total of 79 
members, is trade described as very dull to bad. The 
improvement over last month is very material and 
satisfactory. There is a decrease in the number on 
the funds under all heads except that of superannua- 
tion, due to age; the decrease on donation is 48, on 
the sick list 17, on ‘‘ out-of-work drawing cards” 17. 
Under the head of “dispute” one only is returned, 


The total on the funds was 1659 of all classes. The 
weekly expenditure was 497/., or under 7}d. per 
member per week. The cash balance has risen to 
33,8457. 13s, 6d. The proportion of unemployed 
members has fallen to 34 per cent., the lowest per- 
centage since September, 1890. The council is able 
to report an increase in wages in the Liverpool and 
Birkenhead districts of 2s. per week, dating from 
April 17, and on the north-east coast of 1s. per week, 
and another ls. to follow shortly. An advance is 
expected at Darlington, and shortly at Middlesbrough. 
In Oldham also there is an expectation of an advance. 
The members have not endorsed the proposal to abolish 
the district committees, but have voted in favour of 
their retention; but, instead of meeting regularly, 
they are to meet only when business requires suc 
meeting in all cases. In the entire society only 50 of 
all classes of members had ‘‘ drawn cards ” during the 
month, a fact which shows that ‘‘ travelling in search 
of work” is nearly out of date in this union. The 
regulations are not so tempting now as they were 
under the old régime. Donation benefit has super- 
seded it, and rightly, for great abuses had grown up 
in practice. 





The report of the Amalgamated Carpenters and 
Joiners for May is encouraging from an industrial 
point of view. Out of an aggregate of 45,605 members, 
only 509 are unemployed. Besides which 882 were on 
the sick list, and 603 on superannuation allowance, or 
a total of 1930 on the funds, out of 45,605 members. 
The report is favourable in other respects. At the end 
of April notices expired in many places for an advance 
in wages, and for other concessions in favour of labour. 
The report states that refusals in a few places to con- 
cede the demands are altogether outweighed by the 
successes which the council can enumerate. At 
Barrow the shipyard joiners have obtained an advance 
of 1s. 3d. per week, and another ls. 3d. in July, 
or a total of 2s. 6d. per week. The rates at Barrow 
are to be governed by the Clyde rates in the future. 
In July they will start at a level 36s. per week of 
54 hours. At Leith the joiners have been advanced 
1s. 14d. per week, with a similar advance in July, or a 
total of 2s. 3d. per week, as on the Clyde and at Belfast. 
At Dundee there was a strike of a few days, with 
the result that the men got an advance of a halfpenny 
per hour, making their wage 84d. per hour, the 
working rules being re-signed. Similar advances have 
been conceded at Dumfries, Arbroath, and some other 
places in Scotland. In Devonshire an effort to raise 
the low level of wages has been successful in Bideford 
and Tavistock, and in some other towns the men are 
seeking similar advances. Advances are also notified 
at St. Albans, Abergavenny, and Chester-le-Street. 
At Sunderland the shipbuilders have given an ad- 
vance of ls, 6d. per week, but the town builders 
refused until a strike took place, when an advance 
was conceded. On the Tyne and the Tees, and in parts 
of Lancashire, amicable arrangements have been made 
or are in progress, At Huddersfield, after a brief 
strike, negotiations were opened which will end the 
dispute. The dispute between the members and the 
Cabinetmakers’ Union has been settled. The whole 
matter was submitted to arbitration, with the result 
that the umpire’s award has been accepted by all parties, 
The record is an almost uninterrupted tale of successes, 
the terms conceded being favourable to the workers. 
There is no mention of London in the report, except 
to say thata dispute was pending at the date of issue. 
At 12 other towns disputes were pending, at one place 
only with a single employer; in two or three cases 
the dispute has been settled since the reports were sent 
in to the council. 





The condition of the engineering and cognate indus- 
tries throughout Lancashire continues to be very satis- 
factory, and hopeful for the future. All the leading 
branches participate in the improved state of trade. 
Stationary engine builders, locomotive builders, 
machine tool makers, machinists, and boilermakers are 
fully employed, the orders on hand being sufficient in 
most cases to carry them fully over the current year. 
Besides which, new orders are coming forward pretty 
freely and steadily in nearly all departments, so that 
there is every prospect of general activity being main- 
tained for some time to come. A careful examination 
of the returns of 104 union branch reports in the Lan- 
cashire districts, including some on the borders, in 
Cheshire, shows that in 24 places trade is good, in 74 
moderate, which is almost equivalent to good, and only 
in four places are the returns marked bad. In one of 
those marked bad, where there are 296 members, only 
six were unemployed and on donation, so that even the 
term bad must be comparative. In the Ironfounders’ 
Society trade was very good in 12 places, and good in 
in 19; in no single instance was it bad over the whole 
of the districts. In the iron trades business is described 
as quiet, but users are well secured for the present, 
pe makers have little to spare over and above the 
requirements of those under contract for deliveries, 





In the finished branches there is a — slackening 
off, but nothing appreciable, The steel trade is ina 





fair condition, with no quotable change. Generally 
the output of material is only about equal to present 
requirements, very little going into stock of any kind. 


In the Wolverhampton district a good business tone 
has prevailed. Some heavy orders from South America, 
Australia, and the Cape for hoops, galvanised sheets 
for roofing purposes, &c., and for general hardware 
goods have increased the demand for various classes 
of rolled iron. It appears also that home merchants 
are distributing orders more freely now that they see 
no chance of lower quotations. Stocks generally are 
very low, so that production only about keeps pace 
with demand in most cases.. Very little change is 
apparent in quotations, but black sheets are in good 





h | demand, and prices are very firm. The demand for 


cycle iron of best qualities far exceeds the supply, and 
there is consequently an upward tendency. The steel 
trade is so brisk that the steelmaking firms and com- 
panies are unable to cope with the demand, and con- 
sumers are compelled, in some instances, to seek sup- 
plies elsewhere, Producers of pig iron are over-full 
of orders, for the present quarter at any rate. 


In the Birmingham district makers of iron and steel 
are fairly well employed on orders, but there is no 
heavy weight of work on hand. There is a fair de- 
mand for all classes of constructive material, iron and 
steel. The engineering branches are busy. Out of 
1164 members in the six union branches only 14 are on 
donation, which is but a small proportion of the whole. 
Out of 192 members of the Ironfounders’ Society only 
eight are unemployed, and some of these only idle 
temporarily, 

The movement for er wages on the north-east 
coast has not been settled without a strike, as was at 
first anticipated would be the case. The dispute arose 
at Stockton, in consequence of the machine hands 
demanding the same advance as the mechanics. 
The Amalgamated Society supports the men in 
their demand, but apparently no strike was ex- 
pected when the May report was published, as there 
is no reference in it to the matter. There have been 
fears expressed that the dispute may lead to a more 
serious condition of things, especially as the long con- 
ference of employers, lasting 44 hours, ended not with 
any concession, but with a manifesto setting forth the 
employers’ view of the case. The employers have 
announced that they will lock out 25 per cent. of the 
men a fortnight hence. In the event of a general 
strike or lock-out, some 8000 men in the Tees district 
alone will be affected. The general condition of trade 
on the north-east coast leads to the supposition that 
some mode of settlement may be arrived at without a 
serious strike. 





The strike of engineers at Coatbridge was of short 
duration, and was settled amicably in theend. The 
wages of men getting 30s. per week have been ad- 
vanced 2s. per week, and those above 30s. ls. per 
week, work having been resumed on those terms, 





A dispute is pending in the file trade of Sheffield. 
The workers have requested that the 10 per cent. 
reduction of some years ago be restored, but the 
—_— refuse. The dispute affects more particu- 
larly the hand-file branch, The result seems to have 
been that orders have been placed with the machine 
file makers, and the hand trade will be thereby endan- 
gered. The makers of machines are so busy, how- 
ever, that some time is likely to elapse before new 
machines can be — But if the dispute deve- 
lops it is thought that the hand-making of files will 
become a thing of the past. 


The decision in the Court of Queen’s Bench, as 
regards what is known as Trollope’s black list, is 
against the London Building Trades Federation, the 
verdict being for 500/. damages. There is little to 
— of in Mr. Justice Hawkins’ summing up, for 
the learned judge took care to discriminate between 
lawful acts and acts which are unlawful. The Build- 
ing Trades Federation is a body outside the several 
trade unions concerned, but composed of delegates 
from those unions. The court had previously granted 
an injunction against the publication of the obnoxious 
placard me “p ed of ; now the injunction is made 

rpetual, It appears that there was no intention to 

emand the — of the full penalty on the part of 
Messrs. Trollope, but of course all the costs wil, have 
to be paid, and also a portion of the penalty to be 
agreed upon by counsel. 








The dispute in the baking trades has been amicably 
arranged the efforts of the London Chamber of 
Commerce Conciliation Board. The employers’ repre- 
sentatives on the board were Mr. Boulton and Colonel 
Birt, and the workmen’s representatives Mr. Taylor 
and Mr. Sellicks. The award is in three parts, dealing 
with the retail trade—shops and bakeries ; the whole- 
sale, or factories; and thirdly, with general condi- 
tions, applicable to both. The award deals with the 
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working hours, meal-times, overtime, conditions as to 
Sunday labour, and wages generally, both for regular 
hands and for “‘ jobbers.” Hopes are expressed that 
the arrangements entered into will be extended to all 
classes and branches of the trade generally. The settle- 
ment was arrived at without calling in the umpire on 
a single point. The wages are to be in shops and 
bakeries: Foremen, 36s. per week; second hands, 
30+. ; others, 26s. per week. Work to be 66 hours per 
week, or 11 hours per day, with half an hour off for 
meals. Overtime to be paid as time and a half. Under 
the factory system the work to be 10 hours, minimum 
wages 28s. per week. Sunday labour is to be abolished 
as far as practicable, and similarly Saturday labour for 
the Jews. 





The dispute in the cotton spinning trade has not 
further developed, but it is generally thought that the 
correspondence between the two secretaries might 
have been avoided, or at least not published. To 
some extent the personal aspect has been to the 
forefront, rather than the merits of the question 
itself. It is probable that the joint committee will 
meet, and take the matter into consideration before 
any step be taken by the Operatives’ Association, The 
question in dispute at present is merely one of proce- 
dure; the real question is a matter of advance in 
wages of 10 per cent. The spinners of the finer counts 
only are so far involved, but it seems certain that the 
wages of the weavers will also come up for considera- 
tion. 





The pending dispute in the coal trade is not further 
advanced, but the general opinion seems to be that 
there will not be a great strike. For the present both 

arties are pretty quiet; there is an absence of 
Gasee: and some of the leaders have expressed the 
opinion that a settlement will be arrived at without 
any stoppage of the pits. The matters in dispute 
primarily affect the federation districts, but the settle- 
ment will have a wider effect, as it cannot fail to 
exercise some influence in districts governed by a 
sliding scale. 

The disputes in Wales have been referred to represen- 
tatives, two on each side, in order to try and arrive at 
a settlement. It is probable, therefore, that all ques- 
tions will be amicably disposed of. 

The great amalgamation of collieries in Durham will 

lace under one management—that of Sir James 
Joicey, M.P., and Co.—some 30 collieries, employing 
about 12,000 miners. This will be the largest mining 
concern in one set of hands in the kingdom. Messrs. 
Joicey and the miners generally get on well together, 
so that there will be no hitch from a labour point of 
view. 





A summary method of dealing with men absent 
from work without permission was resorted to last 
week at the Bethesda Quarries, North Wales. It 
appears that the men held a demonstration; the 
manager thereupon suspended them for twodays. Thus, 
in addition to the voluntary loss of one day’s wage, 
they sustained by the suspension a fine of 10s. each 
man, or a total loss of about 30001. by the 3000 men 
employed, This is rather a serious fine for voluntary 
absence, but perhaps not more than would have been 
inflicted if the case had been carried to a court of law, 
inclusive of the costs and loss of time. There does 
not appear to have beenany pretence for the voluntary 
absence without leave, as no leave seems to have been 
asked for. The lesson will perhaps make the men 
more prudent in future. 





PHYSICAL EXPERIMENT IN RELATION 
TO ENGINEERING.* 


By Dr. ALEXANDER Biackre WILLIAM KENNEDY, 
F.R.S., M. Inst. C.E. 

Ir has been the express wish of the gantleman in whose 
honour the *‘ James Forrest ” lectures have been instituted, 
that they should deal with the relation of various sciences 
to our own profession. To those of us (and they are many) 
who have long enjoyed his friendship, and who are to 
some extent familiar with the extent to which our profes- 


sion is in his debb in matters innumerable, it is practi- 
cally a duty to meet his wishes in such a matter. But it 
must bs acknowledged that the duty—as ards the 


lecturer—must grow every year more difficult, as the 
field becomes limited by his predecessors ; and even at 
present it was with no little nervousness as to the selec- 
tion of a subject that I accepted last year the invitation 
to give this lecture io 1896. 

here is perhaps no science, except those in the biolo- 
gical group, of which it might not be argued, with some 
degree of plausibility and reasonability, that the profes- 
sion to which we all belong was a direct application. The 
sciences of mathematics and of physics, of chemistry and 
of geology, concern themselves with the exact statement 
of the nature and relations of facts and phenomena with 
which we as engineers have continually to concern our- 


* The ‘** James Forrest” Lecture, delivered at the In- 
stitution of Civil Engineers, May 7, 1896, 





selves. But the point of view of the purely scientific 
investigator and of the engineer, in regard to these facts 
and phenomena, are no doubt very different. In rare and 
exceptional cases, one man can pe both réles, but this 
happens so very seldom that for all practical purposes 
they may be regarded as distinct from each other. 
no one who is not terribly narrow—on one side or the 
other—would deny that either might form a worthy life- 
work for any man, however high his aims or ambition. 

I excepted just now the biological sciences from those 
with which engineers were directly in touch. But, in 
spite of this, I confess that I have had a great wish for 
years past to devote some time to the working out of a 
theory of evolution in relation to engineering progress. I 
cannot help thinking that there is something in relation 
to things inorganic which closely resembles the position 
of natural selection in the organic world. The struggle 
for existence, which too obviously exists among engineers 
themselves regarded as organic beings, seems also to 
exist in effect among engineering productions. There is 
also among them a survival of the fittest, and the laws 
which determine what is the fittest ab any time, and how 
the standard of fitness alters as time goes on, are pro- 
bably capable of fairly exact statement—in correlation 
with the laws of general human progress—at any rate they 
are very well worthy of examination. The biologico- 
engineering investigation would be no doubt rendered 
more difficult by the fact that artificial selection con- 
tinually comes in to help and accelerate, or it may be to 
hamper and impede, but in any case to modify, the 
inorganic equivalent of natural selection. I have found 
this whole subject a most tempting one, full of fascina- 
tion, and to some extent also of surprises. Bub finally I 
felt constrained to leave it, at least as far as this lecture is 
concerned, to some one—some fortunate person—whose 
mind was not so overcrowded with the innumerable details 
of everyday work as my own, or who was able, in spite of 
these details, to obtain at the same time a broad and com- 
prehensive view of the whole subject from a point higher 
and more commanding than any that I seemed able to 
attain to. I hope that in some future year I may have 
the pleasure of listening to a “‘ James Forrest ”’ lecture in 
which ‘‘ Evolution in Engineering” may be adequately 
dealt with. For myself, I have found it necessary to be 
content with a much more limited subject, although one 
perhaps on which my own work gives me more right to 
speak, ‘‘ Physical Experiment in Relation to Engi- 
neering.” 

We are all at this present time so familiar with the 
idea of physical laboratories—places in which physical 
experiment is carried out systematically and continu- 
ously, both for purposes of scientific investigation and of 
education—that it is hard to realise how very modern an 
institution the physical laboratory is. Until quite lately the 
most distinguished investigators worked in laboratories 
which they had made for themselves and which were 
essentially their own private studies. The Royal Institu- 
tion laboratories—originally, I think, rather chemical than 
physical in conception—nevertheless became to a great 
extent physical, and in this way were early and notable 
extensions of the purely private laboratory, and happily 
exist still to furnish admirable physical work. But it is 
ween J only within the last 30 years that physical 
aboratories, as we know them to day, have come into 
existence. Thanks very much to this growth of experi- 
mental and physical teaching, we have now an army of 
trained physical investigators distributed all over the 
country, whose — occupation (besides teaching) is 
the making of researches in experimental physics, and in 
this way contributing to our knowledge of the phenomena 
of the world around us, the phenomena which it is our 
business to turn to the “‘use and convenience of man.” 
Not only this, but within the last 20 years there have 
come into existance numerous well-equipped engineering 
laboratories, in connection with our technical colleges and 
schools. These engineering laboratories are, of course, 
simply physical laboratories modified in a certain special 
direction for our special purposes, and the investigations 
carried on in them are of the nature of physical experi- 
ment as fully and completely as those which are carried 
out in physical laboratories proper. The aim and scope 
of the two classes of experiment, however, differ 
considerably, as do their relations to our own work, and 
it will bs my object this evening to put before you what, 
according to my own view, are the relations between 
these classes of experiment, and especially between each 
class and our own work. I need hardly say that I am 
bound to look at the whole matter throughout from the 
point of view of the engineer. I do not for a moment 
pretend that I am capable of taking up the position of 
the physicist, and of course I keepin mind also that I have 
to spsak to an audience consisting essentially of engineers, 
and not of physicists. 

Physical experiment, so far as it has relation to our 
own profession, may fairly be considered to serve three 
distinct purposes. In the first place, from the purely 
academic or educational point of view, ib is most im- 
portant and helpful in the training of engineering 
students. (And it is well to remember that although a great 
many of us never were engineering students, nor had 
any opportunity of obtaining such training, yet the most 
conservative must now recognise that in the future our 
sons and successors must look on the student stage as 
being as essential as the pupilage or the mt 
Then, secondly, what may be called purely physical ex- 
periment is necessary to supply us with most of our most 
important constants, whether connected with the thermal 
properties of steam, the electromotive force of a Clark 
cell, the density of water, the elasticity of steel, the co- 
efficient for a vena contracta, or a thousand other matters 
of similar nature. Lastly, technical experiments, which 
are essentially physical experiments, but of a much more 
complex nature than those of the physical laboratory 





(although not on that account more difficult to carry out), 


are necessary for determining many matters; such, for 
example, as the efficiency of a dynamo, the steam consump- 
tion of an engine, the flow of a river, the resistance of a 
ship, or even the deflection of a girder under a moving 


And | load 


oad. 

Let us consider, in the first place, the purely educative 
or academic type of experiment. Here the first require- 
ment is the very simple one—which, indeed, may be 
ser by an endless variety of experiments, extending 
far beyond the limit of physics—that the student should 
learn first to see and to measure, and then to write down 
what he has seen and measured. (Any one who has had 
to do with laboratory work knows very well how neces- 
sary it is to differentiate in this fashion.) The experi- 
ments require to be, as far as possible, quantitative 
rather than merely qualitative; but, otherwise, the 
simpler they are the better. It is unnecessary here to go 
into any details about them, but with a view to emphasis- 
ing their importance, it is worth while just to look for 
a moment at the sort of thing by which, in actual engi- 
neering work, these simple experiments may be said to 
be represented. Perhaps those whose work lies greatly 
in experimentation, like my own, know best how very 
hard it is to find assistants, unless they have been trained 
in a laboratory, who can be trusted at first even to take 
quarter- hourly readings of a steam gauge or a counter, or 
any such duty, ridiculously simple and easy as it appears. 
To ask an untrained man to count the revolutions of an 
engine which has no continuous counter attached, or to 
read the dials of an ampere-hour meter, at exactly 
regular intervals of time, is merely to court disaster ! The 
story is familiar of how Robert Houdin had so trained 
his faculty of general observation, that one look at a shop 
window would impress its contents on his mind more 
vividly and accurately than 10 minutes of hard look- 
ing would do in the case of an ordinary man. It is 
really just the same with the simplest of our observa- 
tions. The ordinary mind does not —— and atonce 
see, and see accurately, the simplest thing that is before 
the eyes. One has to look, to exercise conscious mental 
effort, as well as merely to see, and we all of us 
require to be taught how to look, even in these most 
simple matters. And when the enforced looking has to 
be done at exactly a particular time and no other, the 
average mind is apt to find the whole process an intoler- 
ab!e burden, all the more because it is inclined to despise 
the work as being too childishly easy for consideration at 
the very time when it is failing to carry it out ! 

So far as concerns the training of the faculties of obser- 
vation at the stage of which I am speaking, probably 
chemical experiments would serve as well as physical. 
In certain respects possibly they might even be better, 
but with this we need not now concern ourselves. An 
important point is, perhaps, that in their earlier stages 
the student should not be allowed in any way to get the 
notion that his experiments are more than mere rough 
exercises. Any standard of accuracy which he can 
possibly attain is comparatively a very low one, and by 
the nature of the case the experiments he can do must be 
simplified down enormously before they can be put into 
his hands, so that at best he is only making a rough de- 
termination of one element in an artificially simplified 
operation, the full conditions of which he is not even 
in any position to understand. The actual figures 
which are obtained by him can under no circumstances 
be regarded as having any intrinsic value; and one of 
the difficulties of the case is, no doubt, to persuade the 
student to exercise his highest degree of care in obtain- 
ing results which at the same time he is told, or knows, 
are of no use whatever. The engineering student, I am 
sorry to say, is generally a terrible utilitarian. The un- 
happy renproge has to enter into all kinds of subterfuges 
to get him to take an interest in, or do any careful work 
at, matters which the omniscience of youth has once pro- 
nounced to be useless. Later on, of course, he is wiser, 
and a trifle less narrow-minded ; but I suppose the stage 
of first-yearness is one through which all of us have to pass 
in one fashion or another, to the grief of our pastors and 
masters, and to our own later regret. : 

More interesting to most of us, perhaps, than this 
purely academic matter is the consideration of physical 
experiment under the last two headings which I have 
mentioned. 

First among these comes experiment which really 
belongs to pure physics, but in which we engineers may 
claim to be as much, or even more, concerned than the 
physicists, although both the difficulty and the honour of 
the experiment must fall to them. I suggest that we are 
even more concerned than the workers in pure science 
for two reasons, of which the first is that the whole of our 
interest is pene | concentrated on what constitutes 
only a small part of the boundless region open to the 
physicist. He can spread his affections over glass and 
sealing-wax, and let them roam from ice to iron. We 
have only one love, or at any rate never stray very far 
from a limited number of matters which concern what I 
have heard contemptuously called ‘‘ technical materials.” 
He interests himself pe yng and equally in argon 
and carbon, in steam and in ethyl-alcohol; he loves to 
extend his thermal conditions so as to get liquid air or 
gaseous carbon. We, on the other hand, are compelled 
to deal with a very small number of materials, and with 
these materials only in states in which we can readily 
obtain them. In fact, as every one knows, nineteen- 
twentieths of our liquid and gas problems affect only 
liquid and gaseous (or vaporous) water, and only the re- 
maining small percentage is left to be distributed between 
coal gas and producer gas, gy carbonic acid and 
anhydrous ammonia, and so forth. So far as the more 
or less “permanent” gases are considered, our interest 
is throughout perhaps rather chemical than physical. _ 

Then, again, we may claim to have a first interest in 
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certain physical results, because of the extraordinary 
frequency with which we have somehow or other actually 
to make use of them—I mean a real live use, and nob 
merely a use in an examination question, or in a text- 
book or alecture. Not only would our whole work become 
mere guesswork without the knowledge of these results, 
but, having this knowledge, we are compelled by the very 
nature of our work to make such continual use of it that 
probably we are much more familiar both with the figures 
concerned and with the phenomena which they represent, 
that even the men to whose magnificent accuracy and un- 
limited diligence we owe their original investigation and 
determination. I mean, of course, such results as refer 
to the thermal relations of water and steam, to the calori- 
metry of fuels generally, to many hydrodynamic problems, 
to most problems in elasticity, and what is clumsily called 
the strength of materials, to frictional questions, to innu- 
merable problems relating to electrical matters, and 
certainly to an enormous number of matters bearing on 
mechanics, which, of course, is to ba considered as a 
branch of physics. 

I feel so strongly this sense of our paramount interest in 
certain physical problems that I have not hesitated some- 
times to resent the way in which physical writers and 
speakers are occasionally inclined to instruct us how to 
express our ideas, for example, as to mass and weight, and 
sundry vital matters of that kind. I really think that 
people who have to deal with these matters as much, as 
often, and as thoroughly as we have, and who are on the 
whole reasonably competent beings, may be assumed to 
know how best to manage our own affairs in these 
respects. Mechanics are to us the breath of our nostrils, 
and not a mere vehicle for examinatiou papers ; and it 
should be remembered that the requirements of the latter 
case may be very different from those of what I may 
venture to call ‘‘real life.” I feel some satisfaction in 
remembering that the only fatal case of a misused “‘g” 
that I can call to mind was on the part of a physicist, 
whom we all admire none the less for the way in which 
he scolds us, but who in the very act of showing us the 
way we ought to use that symbol, proved conclusively 
that all submarine cables would break by their own ten- 
sion while lying on the sea bottom! It would, perhaps, 
be hardly proper, or even safe, that I should here say any- 
thing, as I am much tempted to do, as to the vexed quas- 
tion of units, which from time to time seems to agitate 
many minds. Let me only suggest that, on the whole, it 
does not seem to me that the people who would be most 
affected by the change are at present those who are most 
anxious for it. In fact, admitting certainly a few notable 
and very distinguished exceptions, it really seems as if 
engineers in general were content to go on in their own 
way, unconscious of the terrible pitfalls and difficulties b 
which it is understood that they are surrounded on all 
hands. I quite admit, of course, that it by no means 
follows that the pitfalls do not exist, although I confess to 
being somewhat sceptical about their reality. 

But having spoken so strongly of engineers as being 
the users of certain physical results, I must look at the 
other side of the matter. We engineers may have, as I 
urge, more interest in these matters than any one else, 
but it is certainly true that we have not ourselves to 
thank for the determination of the results which we re- 
quire, and which we make so much use of. For practi- 
cally the whole of these results—results without which, 
as I have said, our profession would hardly exist, would 
at best be a mere trade instead of (as we are proud to 
consider it) a scientific profession—we are indebted to 
workers in physical science pure and simple, men without 
the least taint or suspicion of technical or utilitarian 
intent.* I would therefore ill become us engineers if we 
were to say or do en groggy should, even in the most 
indirect fashion, tend to belittle the work of pure phy- 
sicists, on which every day shows us more how much we 
are dependent. Our gratitude is so real and so deeply 
seated that we need not, and do not, even resent the 
expression of regret which has sometimes been heard from 
a discoverer, that what he has done should be of any use 
whatever 

A physical experiment, such as is necessary for the 
determination of any one of the physical constants which 
we have in continual use, differs very essentially from 
such physical experiments as we engineers have to ca 
out in the course of our own work. It is at once much 
simpler and much more difficult. Itis simpler because its 
object is the solution of one certain problem, which has 
been by much care and pains isolated from all its sur- 
roundings, from all related and, so to speak, adjacent 
problems. The first work of the physicist, dealing with 
his problem, is, in fact, to find out a ~ of so isolating 
his question that its solution may give him exactly the 
one quantity he wishes to know, and no other. Of 
—— of this kind I confess I speak as an outsider, 

ut as an outsider it has been to me often a matter of the 
greatest interest, and even wonderment, to see what 
enormous pains a physicist takes, and must necessarily 
take, to make sure that he is measuring exactly the thin 
he wishes to measure—that thing, that whole thing, an 
nothing but that thing; to see also what innumerable 
precautions he has to take to insure the absence of minute 
errors, or to find out where any such errors might occur, 
and whether they have occurred, and to evaluate them if 
they are unavoidable. I have found, too, that in such 
Cases suggestions derived from my own experience in en- 
&ineering experiment have been often received with a cold- 





, “I think probably the only notable exception to be made 
in this matter is in — to scientific experiments relat- 
ing to strength and elasticity, some of which have been 
made by engineers and with a more or less definitely tech- 
nical intention. But probably such men as Bauschinger, 

artens, and Tetmajer are to be considered essentially 
a8 in the position of physical workers, 





ness which I am afraid was no more than they may have 
deserved. For, as I shall endeavour to show, the conditions 
under which experiments of this kind have to be made are 
absolutely different, both as to aim and method, from 
those of the experiments—more technical if not less 
physical—which we have to carry out for ourselves in our 
own work. 

In a physical experiment of the second category, such 
as those of which I have been speaking, the primary 
points may be said to be, first, that the object of the ex- 
periment should be single, definite, isolated, separable 
and separated from all surroundings ; secondly, that it 
should be general in its nature, and should not relate 
merely to one special case; next, that as a problem it 
should be capable of exact determination; and a 
that the final result should be as nearly absolutely 
accurate as it is possible for any physical determination 
to be. Take as examples such matters as the determina- 
tion of the density of steam, of the variation of the specific 
heat of water with change of temperature, of the calorific 
value of pure carbon, or of the mechanical equivalent of 
heat. Such problems properly stated admit each of one 
exact solution, one answer which is absolutely right, even 
in the mathematical sense of that phrase. It is the 
highest object of the physicist, in dealing with such a 
problem, to obtain the right solution. He spares no 
pains to obtain it, he determines each minute correction 
with the patience and care of a man who knows that the 
value of his whole work may be vitiated by a single 
overlooked source of error, even of the smallest magni- 
tude. We engineers are possibly in some danger of 
forgetting occasionally, in view of the familiarity and 
matter-of-courseness of certain figures with which we 
have frequently to deal, that just these everyday and 
familiar numbers, on account of their very importance, 
were those which required and obtained for their deter- 
mination the most careful, exhaustive, and accurate 
experimentation in the hands of the most experienced 
physicists. 

After speaking in this fashion of the nature of experi- 
ments in pure physics, it may sound at first absurd, but 
it is nevertheless true, to say that physical experiments 
in the third category—the technical experiments which 
we engineers have so often actually to carry out—do not 
fall under a single one of the conditions which I have 
just given as characteristic of a in pure 
physics. We cannot, even under the most favourable 
circumstances, put before ourselves exact and isolated 
problems ; we have much more often to deal with special 
than with general cases; we cannot choose problems 
which are capable of finally exact solution ; and, there- 
fore, lastly, we should treat the matter entirely wrongly 
if we attempted to obtain more than a certain limited 
degree of accuracy in our solution—an accuracy very 
limited indeed when compared with the all but mathe- 
matical accuracy with which problems in pure physics 
can be solved. 

The conditions under which engineers have to carry 
out physical experiments, of course, vary very greatly. 
In certain simple cases they are essentially physical 
investigations, bs it in connection with friction, with 
elasticity, or what not, which at first sight do not — 
differ from the experiments which I have just discussed. 
There is probably, however, more difference than appears 
at first sight, although the spirit in which both sets of 
experiments have to be made is thesame. Take as an 
— the determination of the elastic modulus (or the 
specific extension) of a piece of steel. Probably, with 
very perfect instruments and with extreme care in 
manipulation, a value of the modulus could be obtained 
which should be accurate, say, within 1 in 2000, for that 
particular piece of steel. But a figure so obtained would 
not be accurate even for other pieces of steel made at the 
same time, and out of the same ingot as the one experi- 
mented on; while, of course, there is no one absolute 
value for the modulus of elasticity of the widely-differing 
material of which all sorts go by the name of steel. 
Under such conditions—and I have chosen a pany 
favourable example—it would be mere affectation, and, 
in addition, would be actually misleading, to claim 
anything like physical accuracy for our results. Indeed, 
I must go further and say that the truly scientific way of 
treating an experiment in engineering physics is to 
recognise from the outset its limitations as to accuracy, 
and to be careful not to state a final result in a form 
which should lead to the supposition of any greater 
degree of accuracy than that which the conditions of the 
work can actually allow. 

The difference between physical and technical experi- 
ments may easily be illustrated by another example from 
the region of elasticity. The determination of the 
deflection of a beam, transversely loaded, as a physical 
experiment would resolve itself into the test of the 
behaviour of a piece of homogeneous material, preferably 
of the simplest possible cross-section, probably rect- 
angular. It would bea matter of importance to insure 
that the material was exactly of a certain chemical 
nature, and that it was mechanically free even from the 
slightest defects; it would also have to be machined to 
certain exact dimensions. Even with every care, the 
almost unavoidable imperfections in the material, minute 
variations in uniformity of structure, and so on, would 
be very difficult to deal with and to allow for. As a 
technical experiment, on the other hand, the beam might 
consist of plate and angle-irons secured together by rivets, 
the whole forming a structure with absolutely no pretence 
to homogeneity, nor to absolute exactness of dimension. 
Its rough surface would be carefully left intact, and not 
in _ way machined, its riveted og would be brought 
together as well as was reasonably possible with the 
appliances at the command of the engineer, but without 
any attempt to make a special fit between surfaces. In 
fact, the whole thing would be constructed in imitation 





of the way in which a riveted beam, such as is used as a 
girder, is usually made. The result obtained would 
obviously not be a general one bi gst to steel as a 
material, or to beams as geometrical forms, because the 
data of the problem, even the dimensions of the beam 
itself, could not be determined with minute accuracy, nor 
would the actual final result be comparable in accuracy 
with the determination of the similar problem treated 
from the purely physical point of view. Hence, 
as the experimenter cannot for a moment pretend, 
and should not for a moment delude himself into suppos- 
ing, that his results could be more accurate than his 
data, it is his first duty in this line of work to find out 
within what limits of accuracy his experiment can be 
carried out, and, when he has obtained his results, to 
state it only within these limits. Under these conditions 
the statement of a result in round figures is often much 
more accurate than its statement down to the last decimal 
place which appears in the arithmetic. I have heard it 
said by some of the students of the greatest of our physi- 
cists, Lad Kelvin, that this was a point upon which, 
even in a great deal of purely physical work, their master 
always insisted mcst a But I am afraid that it 
must be admitted, as a weakness of much of our engineer- 
ing experimentation, that its results are given in figures 
which are absolutely ludicrous as indicating the value 
of the quantities actually measured. In these matters, 
perhaps, our friends in America are even worse than we 
are, and thoee of us who have anything to do with steam 
vessels or with steamship trials, are perhaps the worst 
sinners, I suppose no physical problem could very well 
be much more complicated than that (I ought rather to 
say those) involved in the carrying out of a marine engine 
trial at sea, especially when power and speed are both 
concerned. When it is considered that the final result 
depends on the accuracy of our knowledge of the dimen- 
sions of the steam engine itself, and of the steam engine 
indicators, on the uniformity of elasticity and proper scale 
of the indicator springs, the accuracy with which the revo- 
lutions are observed, the accuracy of timing on the mile 
and of observing the distance at the same time, to say 
nothing of the assumption that the indicators themselves 
and their gear, unlike every other thing in the universe, 
are entirely devoid of hysteresis, it will be seen how 
entirely out of the question it is that the figures obtained, 
even for a single run in one direction, should admit of 
statement in, say, more than three figures. When to this 
is added the uncertainty of the method of averaging 
speed as between a number of runs under different condi- 
tions as to tide and wind, the matter becomes still more 
striking. Or, when coal and water are also to be mea- 
sured, and the weighing or measuring of both, and the 
calibration of all the heavy apparatus used for the pur- 
pose, as well as the personal errors due to making obser- 
vations of large quantities under awkward physical 
conditions, in a minimum of time and in the worst 
of atmospheres, are considered, the uselessness, and, 
indeed, the absolute inaccuracy of extremely minute 
figures become absolutely glaring. It is sometimes 
useful, no doubt, under these conditions, to work 
out results to four significant — for the sake 
of mere arithmetical checking; but no one who has 
had anything to do with the matter would suppose 
fora moment that more than three figures were of the 
least importance, and the statement of results of obser- 
vations in five or six figures merely causes the enemy to 
ecoff. Let me again say here that I am not suggesting 
and I do not think, that an experiment of a technical 
nature is unscientific because its result is only capable of 
expression within one or two per cent. instead of within 
one or two hundredths per cent. I wish only to urge very 
strongly that in a really ecientific spirit such an experi- 
ment must be undertaken only with a distinct recognition 
of its limitations, and of the limitations of accuracy of 
result such as I have roughly indicated. 

But I must claim for techanical experiment that it is 
truly scientific work if only it be conducted with full 
recognition of its conditions and limitations, and not as 
if it were a laboratory experiment badly done—a mistake 
which I fear is too often made. Let it be recognised first 
of all that our object is generally the determination of 
certain facts, or quantities, or ratios, which are to be 
found under certain very complex conditions. As I have 
elsewhere said, the duty of the engineer is to recognise 
these conditions and deliberately to include certain of 
them in his experiment. The pbysicist has to spend 
much thought and trouble on the modification of condi- 
tions, which are disturbing elements in his work. All con- 
ditions which might modify his main result, or which 
might make it difficult for another experimenter to 
obtain precisely the same value for the quantity looked 
for, have to be either eliminated or evaluated. The con- 
ditions are his enemies, in fact. herwise with us, the 
conditions in general form part of our problem, and for 
many purposes the reduction of the experiment to its 
lowest terms, which is the object of the physicist, would 
not only be impossible, but would, if it could be done, 
make the result quite useless to us. 

The determination of the efficiency of a steam engine ir, 
of course, a very common piece of work, and may serve 
as an illustration of the two different ways of approaching 
such a matter in connection with this question of condi- 
tions. From the physical point of view, I imagine it 
would be best to endeavour to reproduce the working of 
the much-abused Carnot cycle.* If this were absolutely 
successful it would merely give us # result which would 
agree with those which we can already calculate from the 





* T need hardly say that I do not for a moment suggest 
that any physicist would wish to obtain experimentally a 
result for which he has already given us all the constants, 
and which we can, therefore, nee ee om, Ben by caleu- 
lation based on physical results already before us, 
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physical data which are in our possession, and this result 
would add nothing to our present knowledge, nor would 
it give any additional help to the designer of steam 
engines.* But it would, if it could be carried out, be an 
experiment strictly physical, and following in the lines of, 
for instance, Joule’s classical experiment on the mecha- 
nical equivalent of heat. The engineer, on the other 
hand, who has to work at the same problem, has to deal 
with it in the fashion in which it is now handled in so 
many engineering laboratories. He has to make himself 
an actual engine, in which the normal conditions of engine 
working—as to loss of heat by conduction, condensation, 
radiation, and so on—are, or can be, reproduced, and he 
has to make his experiments on this machine, and as 
nearly as possible under conditions resembling those 
under which engines normally do work. Then one by 
one certain of the conditions may be altered, so that some 
estimation may be made of the effect of each. So may be 
obtained figures as the result of bond-fide technico-physical 
experiment, which are also in a form more or less directly 
— to engineering work, 
have jast mentioned the variation of conditions one 

by one. This is hardly a matter which I need insist on. 
It is of great importance even in a physical experiment, 
where all the conditions are simplified to the last extent ; 
but in a technical experiment, where the conditions 
themselves are _ complex and often not easy to grasp, 
it is obviously vi It is no doubt one of the great diffi- 
culties of all technical experiment to find out exactly 
what the conditions are, and it may in many cases n 
more experience and more care to determine and define 
the actual conditions than it does to carry out the measure- 
ments involved in the experiment, This is a matter 
which will be recognised by every one who has had to do 
with work of this kind, but about which probably it is 
unnecessary to say more here, ing on it, however, 
is a matter which may fairly be mentioned, namely, the 
combining of the results of several technical experiments. 
This is often very tempting, but is always very difficult. 
A simple case is, for instance, the determination of the 
efficiency and of the economy of a steam engine. A cer- 
tain experiment may show a certain maximum efficiency ; 
another experiment, on a more or less similar machine, 
but carried out at another time, may show a maximum 
economy. Naturally there is a strong temptation to 
state both maxima as belonging to the machine tested. 
It is no doubt possible that they may do so; but, on the 
other hand, without the most minute knowledge of the 
circumstances of the case, it is quite unsafe to assume that 
they do, and in this respect the difference between the 
general character of purely physical work and the special 
character of technical experiment comes into clear relief. 

In fact, it is much more difficult to handle rightly the 
results of engineering experiment when they have been 
determined than those of pure physics. It isby no means 
always, or obviously, easy to apply these last; at least 
one has known very ludicrous mistakes to occur through 
their misapplication. For instance, I have seen elaborate 
calculations based on the determination of the weighb of 
steam used by an engine from the pressures shown by an 
indicator card and the measured dimensions of the 
engine ; and quite recently I was confronted with certain 
supposed phenomena, which rested entirely on the 
assumption that a vessel of certain dimensions actually re- 
ceived from a steam pipe suddenly opened to it only the 
weight of steam corresponding to its volume and the 
pressure shown by a gauge! In both cases the trouble- 
some phenomena of condensation were entirely left out 


of account, and the result of a purely physical determina- | ad 


tion was applied to a technical problem with very 
disastrous results. But it is infinitely more difficult often 
to interpret and to apply the results of our own experi- 
ments. For instance, let it be found that one boiler, 
engine, and dynamo together require the consumption of 
so many pounds of coal per electrical unit, how much 

oer unit will another boiler, engine, and dynamo require ? 
Pat baldly in this form, the question sounds ridiculous, 
But, after all, is it any more absurd than our con- 
stant endeavour—that is, before the days of the pre- 
sent development of engineering experiment-—to arrive 
at similar comparative conclusions from the doubt- 
less unimpeachable figures of an engineering pocket- 
book? I am sure there must be many of us who 
can still recollect how painfully we endeavoured to 
make the statements of Molesworth furnish us with 
an answer to our own problems, and how entirely 
we failed to get things to fit in. I do not suggest that 
the fault lay with the pocket-book ; the wat wy in the 
endeavour to correlate figures and results which in no way 
balot to each other, which represented the result of 
experiments made under conditions quite unknown to us, 
but certainly varying from each other, and no less from 
the conditions ( sibly also unknown to us) of the pro- 
blem we actually were trying to work out. I dare say 
that many of us who have been hungry and thirsty for 
facts and figures during most of our lives, remember very 
well the joy with which, at acertain stage, we put down 
in our note-books any kind of experimental results of 
which we could hear, or of which we could obtain pos- 
session by any means, whether they related to steam- 
engine trials, or to girder tests, or to the discharge over 


*I do not wish here to be understood in the least as 
sharing that great objection to the Carnot cycle which I 
know fills the breasts of some of my friends. It appears 
to me that it would be just as reasonable to object to the 
asymptote of a hyperbola or to the line at infinity. We 
require these limiting cases, and should get on very badly 
without them, and I am not inclined to say that they are 
useless—indeed, I think they are extremely useful— 
although I am perfectly conscious that they represent a 
state of affairs which is technically, and even physically, 
unattainable, 





weirs ;—I do not say to dynamo trials, because there were 
no dynamos in those days! And I am sure that all of us 
must have suffered pain and disappointment later on when 
we found how extremely difficult it was to make any use 
of the much-valued figures that filled our pages ;—they 
would never, somehow or other, seem to tell us just what 
we wanted; there was always something about them 
which eluded us, one particular matter of vital import- 
ance in the data, or in the result, of which we 
had no memorandum. The fact is that it is always 
extremely difficult to apply accurately the results 
of experiments made by others, however carefully made 
and however accurately described. To realise this, even 
in reference to purely physical work, one need only see 
how many pages in the ‘‘ Philosophical Transactions ” are 
sometimes ni to describe the methods and precau- 
tions involved in a determination which has not one-tenth 
the complexity of such matters as we are compelled con- 
stantly to try to measure. 

To any one who wishes to realise to the full the diffi- 
culty of dealing with, or applying, the very simplest kind 
of experimental result, I recommend the maddening task, 
so often lightly spoken of by those who have not tried it, of 
calibrating indicator springs, and then — to apply the 
— to the correction of the corresponding indicator 

iagrams. 

he fact is that no one can usefully apply physical re- 
sults who has not himself studied the methods by which 
these results are obtained, either by the royal road of 
work in a physical or technical laboratory, or by the hard 
and up-hill method of self-education in the making of 
technical experiment, without the advantage of the pre- 
liminary training which I havementioned earlier ; and hence 
the importance of the knowledge of how to make accurate 
observations, which I have in upon as a thing quite 
apart from the knowledge of theactual figuresto be obtained 
by such observations. It would perhaps be cruel to say 
that no one can usefully apply — results who has 
not studied the methods by whic’ mye are obtained, were 
it not that nowadays the possibility of such study is open 
to everybody. One may therefore state the truth in this 
matter without the fear of making any one unhappy. 
I do not know whether I should be far wrong in sug- 
gesting that a certain amount, perhaps a great deal, of 
the very rapid improvement which has taken place in late 
years in engineering practice in respect to efficiency in the 
working of machinery, economy in the production of 
energy, and economy also in the use of material, has been 
due directly or indirectly, or both, to the growth of the 
habit and knowledge of experiment among the present 
generation of engineers. o one who is familiar with 
the progress in such matters as I have this evening dealt 
with, during the last 20 years, and has noted the extra- 
ordinary development which has taken place, can fail 
to be struck with it. No doubt a considerable part 
of this development has been due to the better educa- 
tion generally of engineers, and particularly to the 
extension of engineering literature, in which un- 
oubtedly the engineering newspapers have played a 
most honourable and important part. But these general 
causes in themselves would not, I believe, have been suffi- 
cient if it had not been for the contemporaneous develop- 
ment of what I may venture to call experimental training, 
accompanied by a demand on all hands from inventors, 
manufacturers, and even from the public, for reasonably 
exact numerical statements in relation to everything 
which can be measured, instead of the vague generalities 
which used to pass muster as critical examination of the 

vantages and disadvantages of any new proposals, 

I hope I need not say here that I quite recognise that 
an engineer’s life is not made of experimentation, and that 
the work of doing is even higher than that of measuring, 
at least from our point of view. But in dealing with my 
subject of to-night, I am, of course, bound to take up and 
emphasise this aspect of engineering work. I hope that 
it may be considered that I have been able to justify my 
choice of a subject which at first might appear so limited, 
but which in reality I believe so important, as that to 
which I have addressed myself this evening—the relation 
of physical experiment to engineering. 





MEASUREMENT OF FEED AND CIRCULAT- 
ING WATER, &c., BY CHEMICAL MEANS.* 
By Mr. C. E. Stromeyer, Member. 
(Continued from page 557.) 

THE method of carrying out these experiments was as 
follows (Fig. 1): A small india-rubber hose was con- 
nected to a sea cock X, and supplied sea water to 'the 
graduated glassjar J; a pipe P, capable of withstandin 
an internal vacuum, was Ted from the bottom of the jar 


to a special cock A under the air pump (the brine cock B | P 


was used in some cases and would do equally well). Both 
the cocks X and A were kept open for about 5 or 10 
minutes before each experiment, so thata small but stead 
flow of water from the sea took passing throug 
the condenser into the feed pumps, from which a sample 
was now taken at the cock C. A sample of sea water was 
also collected and the cock X was then closed, care being 
taken to see that the jar J was full of water. The suction 
to the condenser being still open, the water level in J 
would sink, and the rate of injection could easily be 
ascertained by noting the times at which the various 
marks on J were being The actual ings for 
the four experiments on engine A are given in Table VI. 
The collected samples were now chemically analysed, as 
will be explained later on, and the estimate of the volume 
of condensed steam was then a simple matter. Thus in 
the case of experiment No. 1, Table IV., it was found 





* Paper read before the Institution of Naval Architects, 


TaBLE VI.—Time Readings and Jar Measurements 
During the Trial of Engine A. (See Table IV.) 

















Reference Number... xs 1 2 3 4 
Mark on Jar. Seconds |Seconds Seconds | Seconds 
gallons 
0.65 0 413 89 
0.6 134 554 474 
0.55 27 70 57 12} 
0.5 40} 834 | 66 29 
0.46 65 98 | 7 45 
0.4 69 1114 84 62 
035 834 | 126 924 €9 
0.3 97 1403 | 102 84 
0.25 1114 1544 112 108 
0.2 127 169 1204 124 
0.15 1414 184 130 
0.1 156 199 140 
Sum of reading 0.65 to 0.4 205 460 3684 1384 
oe oe 0.35 ,, 0.1 ..| 7153 973 697 385 
Difference ae ye --| 5104 613 3284 2464 
Gallons perhour(seeTableIV.)| 12.68 | 12.62 | 1972 | 11.70 














that the sample of feed water contained 63.3 grains of 
salt per gallon, while the sea water contained 1963 grains. 
The rate at which the condenser sucked the sea water out 
of the jar J was 12.68 gallons per hour (see Table VI.), 
and therefore the amount of steam condensed per hour 
was 12.68 x (1963 — 63.3) + 63.3 = 380.5 gallons, as stated 
in Table IV. 





Generally speaking, the process is somewhat more com- 
plicated, because of possible leakages of the condenser 
and priming. To estimate these, preliminary samples of 
feed and boiler water have to be collected before the in- 
jection is commenced. If the former are found to contain 
salt, corrections must be made which, although they are 
simple enough, introduce some a into the cal- 
culations, because one cannot depend on the leakages or 
priming being constant. All experiments with sea water 
in which any leakage was detected have been rejected, 
but in every case samples were taken both before and 
after starting to inject, in order to be sure that there was 
no leakage. : 


MEASUBEMENT OF Frep sy Caustic Sopa INJECTIONS. 


For this reason, and also because of the ibility which 
resented itself of alao measuring the volume of circulat- 
ing water, other experiments were made, in which the 
chemicals injected were, in one case caustic soda, and in 
another trial, carbonate of soda. The results of the 
caustic soda trials are given in Table VII., engine C, 
trials 10 to 14. Two jars were used on the trial, one for 
supplying the condenser and one for the circulating pump, 
but this arrangement did not work well except as re 8 
the feed, for which the injected solution amounted to less 
than 3 gallons per hour. The supply to the circulating 
pump could not be maintained at a constant rate, because 
the jar had to be constantly refilled by jugs, which left 
no time for accurate observations. During these trials, 
which lasted about two hours, the caustic soda solution 
took the skin off all my finger tips, and when carrying out 
the chemical determinations difficulties arose on account 
of precipitates being formed both in the feed and circulat- 
ing water samples; it also interferes with the salt test, so 
that this chemical cannot be recommended for general use. 

The results of this trial have been recorded because they 
were very carefully made, and the information thus gained 
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TABLE X.—CHEMICAL DETERMINATIONS OF THE ALKALINITY OF THE BRINES USED IN EXPERIMENTS © AND D. 











ENGINE C (SEE TABLE VIL). 


ENGINE D (SEE TABLE IX.) 





Caustic Sopa BRINE DILUTED IN 


CARBONATE OF SODA BRINE DILUTED 1N 












































Mean, 2947 milligrams per 50 c.c. 


Sea Water (Sample No. 1). 














| | 
Mean, 2975 milligrams per 50 c.c. 


| 1 
Distilled Water. | Sea Water. Distilled Water (Various Samples). | Feed Water (Sample No. 1). | 
aan eS ee ee a bee ee eee ere ae ae EE = 
| 
Sample i Sample : Sample | Sample ws Sample 
Valente, Alkalinity. Vatemie Alkalinity. g Volume: Alkalinity. | Veen, Alkalinity. Volumen. Alkalinity. 
ae g 
al ae 7 5 PS 2 aE ee eee Be | | OS ageing on 
ay) | El edligs| $l al Eledlaei @lagl a/b | ef lag] cdl ¢ | El ad lage] G1 a1 6 ld | ae 
me } — | nol wo | 
eli) 2 dlsele8|/ 2) 2 |dsl82| 5 82/2 8 | Fs | S28 | FE | 3 § 133/88) 68/2/18 = da) d3 
Aa a|/oilm?-|4°la a | o [elas le par la io lee 6a ll ee te S.| 2 ja" s* FN ea a> | ae 
er wr | | ee | —_ ee ee | i 
C.c.| 6.0. mg. m.g. | m.g. | ec. | cc. | mg.| mg. ms. | 6.0, | cc. | m.g. | m.g. m.g. | ¢.c, c.0. m.g. | m.g. | m g. 0.c. cc. m g. m.g. m.g. 
100} v.1 | 888 882 +.06/ 100} 0 | 5.45] 5.45 0} 1 | 50 | 01 | 5.78) 5.78 0 £0 ae 06 | .06 | Oo 50 | £0 | Sh ce 
100} 0.2 Re 17.64 —.04; 100! 0.1 | 1432/1431] +.01) 1 0 | 0.1 | 5.76; 5.78  —.02 | 50 = 05 | .06 | —.OL 6002]. oP eB ae 68 
100 | 0.8 | 26.50 26.46 /+ 04; 100 | 0.2 | 23.16)23.17|-.c1| 2 50 | O1 5.74) 5.78 —.08 50 003 | L8L | 178 | +.03 50 | 002 | 395 396 —.OL 
100 | 0.4 | 35.28 35.28| 0 | 2 | 50 | 0.1! 5.80} 5.78  +.02 50 0.03 | 1.81 178 | +.08 50 | 0.02 | 8.98 396 | +.C2 
100 | 0.5 | 44.07 44.10 | .03 | | 3 | 50 | O1 | 590] 5.78 | +12. 50 0.06 | 3.68 | 3.59 | —.OL 50 0.04 | 616 5.16 | 0 
100 | 0.6 | 53.00 | 52.92 |+ .08 | 3 50 | O1 5.76) 5.73 02 | 50 | 0.06 | 358 | 3.59 | —01 50 0.04 | 527 6.16 +.11 
| 4 50 | OL 5.80} 5.78 +.02 | 50 | 0.09 | 5.35 | 536 | —O1 50 0.06 | 627 | 635 —.08 
| 4 | 50 | OL | 5.74} 5.78 | —.04 50 0.09 | 5.87 | 5.36 | +.01 50 0.09 | 7.60 7.58 —.04 
| 5 | 50 | O1 | 5.82] 5.78 | +.04 | | 
4 | 5 | 60 | O1 | 5°75} 678 | —.08 | | 
| 


Mean, 2890 milligrams per 50 c.c. 
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_ TABLE VII.—Enornzs C, 18 In. anv 40 IN. 1n Diamerer, 27 IN 


Reference number .. aie oe ie ae as 
Conditions under which the engines were worked <i 


. 


Time of commencing to inject caustic soda brine into theair pump) 12.6 p.m. 


_.» Collecting samples of water and taking indicator cards .. 
Steam pressure ‘ s +6 we ae lb, per sq, in.} 
Receiver pressure | 
WAOOQNi eee i sar. 5s in, 
Revolutions per minute ++] 
Indicated horse-power 
Steam weights, estimate 


” 


d’ from) ‘high-pressure indicator cards| 
: ; b. per hour! 
Steam weights, estimated from low-pressureindicatorcards ,, | 





Lug do. 





















































Chemical Determinations, 


Alkalinity of feed water samples .. 


” 


milligrams per 100 c.c. 


” ” oe 


Mean values 


of caustic soda brine diluted in distilled water (see 
° milligrams per 100 c.c. 
pjected into air pump 


gallons per hour 


Alkalinity 
Table X.) ° oe oe ee oe 
Measured volume of caustic soda brine i 
Estimated volume of condensed steam .. ee ” ” 
weight of condensed steam per indicated horse-power 
Ib, per hour 
per cent. 


” 


” 


moisture in high-pressure cylinder. . 
low ee 


TABLE VIII.—ExveriMEnTAL DETERMINATION OF THE AMOUNT OF Heat ResEcTED PER Pounp or STEAM 





. STROKE. 
We | 12 ie | 14 
Throttled | Fullspeed Linked up | Linked up | Throttle shut 
? 1.4 p.m, 1.24 p.m. 2.26 p.m. 
12.12 ,, ? Lion,, Lo... | “Sai. 
124 115 10 92 90 
54 10 9 8 1 
25} 25 28 s | 26 
98 101 88 so | 74 
$29 477 254 214 182 
5260 7200 3860 3170 | 2680 
5730 7610 3895 3300 2320 
43.62 29.77 6160 | 53.75 59.38 
43,98 30.23 51.48 58.72 58.82 
43.80 30.00 51.54 58.735 58.60 
8250 $820 8820 8320 8820 
3.11 2.845 3.002 2.830 3.1465 
623 2 £33.6 510.8 461.7 | 470.2 
18.9 17.5 20.1 216 25.8 
15.8 13.8 24.7 3.5 43.0 
8.3 8.9 24.0 28.7 49.2 


___USED IN THE EXPERIMENTAL TRIPLE-EXPANSION ENGINE AT OWENS COLLEGE, MANCHESTER. 


| 














Condition of working engine on oe es =a | Jacketed. Unjacketed. 
Namber of trial ve a 44 33 56 41 35 40 
Heat carried away by the circulating water per pound of steam | " 5 
7 conde: ws an os - es ia the: unite} 1076 1043 1042 1064 1001 | 979 
emperature of hot well above 82 deg. Fahr. .. «» deg. Fahr. 0 82 81 76 Ss | 3a 
Observed total heat contained in 1 Ib. of steam above ae aes ay i 
30 deg, Fahr. on ee BS “ ok thermal unite 1146 1125 1123 1140 1083 | = 1079 
Excess of observed heat over estimated heat .. gue + 64 ee. | +e tee | -4.1 —e 
” i Bs - . De cent.| + 5.6 +26 + 2.7 + 4.4 — 0.7 —1.1 








may be of value. In this case the indicator cards were all 
satisfactory. 


MEASUREMENT OF CIRCULATING WATER BY SoDA 
NJECTIONS. 

One of the objects of measuring the circulating water 
was to obtain a check on the feed-water estimate, which 
could be done by comparing the heat contained in the 
steam when it leaves the low-pressure cylinder with the 
heat which is carried overboard by the circulating water. 
The exact amount of heat which is thus wasted 
has not yet been calculated, but ib is evidently less 
than that contained in the steam when it enters the 
low-pressure cylinder, but it may be more than the heat 
contained in the steam at its exhauat temperature. 
Reckoning from 32 deg. Fahr., these two limits are about 
1150 and 1130 thermal units. The moisture contained in 
the steam ought, perhaps, only to be credited with from 
130 to 200 thermal units, unless the whole phenomena of 
moisture in the cylinders can be explained by initial con- 
densation and final re-evaporation, in which case the 
total feed water (which includes the moisture), if cooled 
down to 32 deg. Fahr., may be assumed to have parted 
with about 1140 thermal unite. 

No experiments on this subject have been made on 
marine engines, and as regards land engines the feed 
and condensing water are rarely kept separate; and 
being mixed, they have to be m together, and 
even when surface condensers have been , only the 
feed which is supplied to the boiler, and not the condensed 
steam which leaves the engine, has been determined. 
The mechanical means employed for measurement are 
—s tanks for the feed, and overflow weirs for the 

ischarge water. Professor Osborne Reynolds carried 
out a large number of trials on his triple-expansion 
engine (Proceedings Inst. Civil Eogineers, vol. xcix., page 
194), in which the above-mentioned quantities are re- 
corded. Theresults aregiven in Table VIII. The excess 
temperature of the feed over the freezing point of water 
has been added by me, in order to make the readings 
comparable with my determinations. The last line of 
this Table contains the differences between Professor O. 
Reynolds’ experiments and his estimates, but I am unable 
to say how the latter were obtained The point to which 
particular attention should be directed is the variation 
amongst the results ; thus the highest and lowest values 
for the jacketed engines differ by 3.0 per cent., and those 
for the unjacketed engines differ by 5.5 per cent. 

On referring to my last trials, recorded in Table IX., 
engine D, Nos. 15 to 18, last line, whose indicator cards 
are given on Figs. 9 to 14,* it will be seen that the observed 
amounts of heat rejected per nd of feed water were 
1176.5, 969, 1037, 1120. e first value, No. 15, may be 
—_ high, for although both injection cocks were 
opened at 3.52 p.m., the one which supplied the circulat- 
ing pump was accidentally closed again until 4.10 a.m., 
while that for the feed was full open all thetime. The 
error cannot be a serious one, because it takes only 15 
double strokes of the peng Py , Lard to fill all the water 
— of the condenser. (See Condenser Section, Fig. 2.) 

e engine having accidentally been stopped between 
Nos. 15 and 16, it is reasonable to assume that water had 
accumulated in the cylinders, which accounts for the low 
results in Nos. 16 and 17, and perhaps even No. 18 ; the 
latter was measured about 20 minutes after restarting. 
As these experiments (Table IX.) may. be considered 
entirely successful, the following detailed description of 
the proceedings will be of interest. 3 

A large tank T, which is partly shown in section, Fig. 3, 
was placed near the pumps. It was filled with 2 owt. of 
washing soda, and hot water, and very thoroughly mixed, 
as was proved by chemical analysis of five samples, taken 
at 3.52, 4.32, and 4.50 p.m. (see Table X.). A wooden 
float ¥' was laid on the brine, and a light wooden gallows g 
secured to it. This supported two india-rubber tubes 7 
and n, whose ends, which were bent glass pipes of 3 in. 
and } in, diameter, were thus always kept at a definite 





* These figures will appear with the conclusion of this 
paper. 
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distance below the fluid level F in the tank, whereby a 
very constant flow was secured. The other end of the 
tube m was connected to a g-in. cock c at the bottom of 
the tank, and n ended in a brass tube syphon pipe s, 
whose lower end was placed at exactly the same height as 
the cock c, so as to insure that the same quality of brine 
should be supplied to both. The result was satisfactory 
(see Table x. Samples No. 2 and 4 were taken from n, 
while Nos. 1, 3, and 5 came from m. The quantity of 
water which flowed out of either tube was measured as 
follows: For n a glass flask was used; it had a funnel 
mouth (Fig. 4), and was carefully graduated up the neck, 
the lower reading being 100 c.c., or about 4 oz., and the 
gd reading 105c.c. It required about one minute to 
fill this flask. In order to measure the water which 
flowed out of m, a one-gallon tin was altered, as shown in 
Fig. 5, by having a funnel mouth soldered to its neck, of 
which the inside was graduated. The lowest mark was 
5020 oc.c., and the highest 5070c.c. It took about two 
minutes to fill this tin. In either case the contents of 
the flask or jarcould be read off to within one-tenth per 
cent. of the total volume, and the time of filling could be 
read off to within one-fifth second, so that the maximum 
error of these measurements could not exceed a quarter 
per cent. 

During the first experiment of this last trial the cock c 
was accidentally closed, which was not discovered until 
five minutes before taking the samples of trial No. 15, 
and then unfortunately the engines were unexpectedly 
stopped by the captain. In the second experiments, 
Nos. 16, 17, and 18, the rates at which the brine flowed out 
of mand » were determined before starting and after 
ending ; they were 30.52 and 1.323 gallons per hour at 
the commencement, and 29.92 and 1.321 at the comple- 
tion of the experiment. The slight change in the flow 
was due to a gradual but perfectly marked tilting of the 
float F, and could in future be guarded against. The 
measurements were made by holding either the flask or 
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100¢c 
the gallon tin under n or m, and noting the exact time of 
filling, and then removing them suddenly; the brine 
would then pour into the two funnels p and 7, which were 
connected, by §-in. and }-in. lead pipes respectively, to 
the snifting vaive V of the circulating pump, and to a 
cock A under the air pump, the latter being opened only 
very slightly, so as not to admit an unnecessary amount 
of air. As soon as the experiment was completed the 
flask and tin were once more held under the tube ends of 
m and n, and new determinations of the rate of flow were 








=f 























made, 

Water meters have unquestionably been brought toa 
high state of perfection, but none give correct readings 
if air should get mixed with the water, as is sure to be 
the case in a marine engine, unless the feed pump is 
worked automatically, and unless the circulating pump 
is driven by a separate engine. In my experiments, 
however, the trouble to be expected with a meter, if used 
for measuring the flow of brine, was not that air would 
get into it, bub that its frictional resistance would produce 
an irregularity in the supply. In fact, the only practical 
plan of using a meter would be to couple it to the engine, 
and thus drive the brine into the feed or circulating 
water, making the necessary allowances for leakages. 

The sampling of the various waters was done with the 
greatest care. One sample was taken from the ash cock 
after first thoroughly clearing the pipe, another was taken 
slowly from the feed pump. Two samples were taken 
of the circulating water, one from the cock X (Figs. 2 
and 3) on the condenser top, the other was caught up by 
a bucket at the discharge valve Y. Apparently one 
sample would have sufficed, but as the water at Y had 
to be collected by swinging a bucket into the descending 
stream, there was a possibility of catching a portion con- 
taining either too much or 00 little brine, because, on 
account of the intermitted action of the circulating pump, 
and its large volume as compared with the condenser 
spaces, one might expect slight irregularities in the dis- 
tribution of the brine along the stream. which would dis- 
appear ina sample collected slowly at X. As regards the 
discharge water temperatures, the conditions are evidently 
reversed ; the irregularities are not likely to be found 
along the stream, but across its section, and the cock X 
might occupy @ yoy where it would draw off only 
that water which has through the top rows of 
tubes, and which would naturally be the hottest, or it 
might draw off a colder stream. However, when these 
various streams have passed through the discharge valve, 
they will be well mixed, and hy swinging the bucket into 
the full stream at Y, a fair average temperature sample 
would be obtained. These views are fully confirmed by 
the chemical and thermometric readings of both sets of 
samples, which are all recorded in Table IX., but have 
not all been used in the subsequent calculations. 





TABLE IX.—Eneinzs D, 15 In., 254 In, AnD 41 IN. 1n DrameTER, 27 1N. STROKE. 








Reference number . ® ee oe ee ee a6 
Time of commencing to inject carbonate of soda brine 


collecting samples of water, and taking indicator cards.. 
i oe ae lb. per sq. in. 


” 
Steam pressure oo 
No. 1 receiver pressure 
No. 2 me 
Vacuum os oe 
Revolutions per minute 
Indicated horee-power 
Steam weights, estimated 


” 
” 


m : 
in. 
from high-pressure indicator cards 
lb. per hour 
Steam weights, estimated from mean-pressure moe — | 
. per hour 
Steam weights, estimated from low-pressure indicator pool ay 


Ib. per hour 


Chemical Determinations. 


collected at discharge | 


Alkalinity of circulating water samples, 
. oe oe -- milligrams per 50 c.c. 


valve Y (Fig. 3). 
” ” 


” ” 


Mean values eo es os * 9 | 


Alkalinity cf circulating water 


: samples, collected at condenser 
top X (Figs. 2, 3) .. oo ‘ 


ee milligrams per 50 c.c. 
ae ” 
” ” 


Mean values ” 
ey of sea water samples, collected at ash 


Mean values Ps = sa 

Alkalinity of sea water due to injec‘ed brine, 
Difference of two last mean values .. on 
Alkalinity of carbonate of soda brine when 
diluted with sea water (see Table X.) .. is 
Measured volume of carbonate of soda brine 
injected into circulating pump .. cs 


° gallons per hour 
Estimated volume of circulating water .. | 


Chemical Determinations. 


Alkalinity of feed water samples .. milligrams per 50 c.c. 
” | 
Mean values 


” ” 


Salinity of feed water samples . grains per gallon 

9 sea water.. - i ee os 9 9 
Estimated percentage of supplementary feed water from sea 
per cent. 


alkalinity of feed water due to supplementary feed 
milligrams per 50 c.c. 

Alkalinity of feed water due to injected brine.. 
%” carbonate of soda brine when di- 
luted with feed water (see Table X.) .. = 
Measured volume of carbonate of scda brine 


” 
” ” 


gallons pe 


injected into air pump .. oe oe r hou: 
Estimated volume of condensed steam .. oe ” ” 
1 weight of condensed steam per indi- 
cated horae-power .. as oe bs Ib. per hour 
per cent. 


Estimated moisture in high-pressure cylinder.. 
me 


” 


” l. 


” 





” Ww ” ” ” 

















Thermometer Readings. 


deg. Fahr. 


” 
” 


Feed water .. i a = ae oi 
Circulating water condenser top X (Figs. 2 & 3) 

ischarge valve Y (Fig. 3) .. 
condenser bottom Z (Fige. 2,3) 


” ” ” 


” ” ” 


Increase of temperature of circulating water .. ” ” 


Discharged Heat. 


Heat discharged by total feed water (including supplementary 
feed) above 32 deg. Fahr. a as ai thermal units 
Heat discharged by circulating water (the thermal capacity of] 
eea water is 0.973) = oe wn thermal units} 


Total heat discharged 


. 
” 


per 1 lb. of feed water .. 





In order that these temperatures might be read off with 
the greatest care, four tinplate quart pots were fitted with 
small split tubes (see Fig. 6), into which the thermo- 
meters were inserted ; any danger of cooling the thermo- 
meter while taking its reading was thereby removed. 
The water in each quart pot was then poured into a bottle, 
and subsequently analysed. All the thermometers hi 
been compared, and their readings corrected. The divi- 
sions were sufficiently large to allow of tenths of degrees 
Fahr. being read off, but this was not done for the 
samples collected at Y. The temperature of the sea was 
read off from a sample collected at the condenser bottom 
cock. The samples for Nos. 16 to 18 were taken in the 
River Clyde between Gourock and Greenock. 


(To be continued. 





AMERICAN ANTHRACITE,—The anthracite coalfields of 
the United States, so far as they are at present known, 
are estimated to contain 11,921,400,000 tons. The present 
rate of production is 45,000,000 tons per annum, 





BLast-FUBNAOES IN THE UNITED STaTES.—The number 
of furnaces in blast at the commencement of April, 1896, 





Trial No. 1. Trial No. 2. 

15 16 | 7 “a 
— an 4.3? p.m. 4.82 p.m. 4.32 p.m. 
4.15 p.m. 4.37 p.m. 4.42 p.m. 4.47 p.m. 

160 145 

58 48 No cards No cards 
8 6 ” ” 
16} 27 ” ” 

108 101 % Gs 

629.6 588.3 ‘ ne 

7800 7460 ” ” 

9010 8810 ss e 

8060 ' 7710 ” ” 

Sea Water. 

6.61 7.12 6.73 6.84 

6.63 7.14 6.89 668 

6.59 ze 6.95 6.76 

6.577 7.13 6.92 6.72 

7.03 7.25 6 85 | 6.84 

6.98 7.29 6.82 | 6.97 

6.97 7.20 is 6.91 

6,993 7.247 6.835 6.94 

2.89 2.88 2.55 2.92 

2.86 2.79 2.62 2.82 

~ ie 2:61 2.84 

2.875 | 2,885 2.598 2.83 

| 
41g | 4.412 4,242 4.11 
} 

2975 2975 2975 2975 
30.18 30.82 30.22" 29.62 
21,700 20,750 21,170 21,410 

Feed Water. 

4.16 3.85 429 4.76 

4.27 3.75 | 4.31 491 

2 3.79 | 4.32 5.00 

4.215 377 | 4815 4.955 

178.0 6.1 | 1.5 0 

1972 1943 

9.94 0.31 0.08 0 
—.1328 —.00415 —~,00103 0 

4.348 3.811 4.316 4.955 

2947 2947 2947 2947 

1.437 1.823 | 1.322 1.221 

972.5 1021.7 | 901.4 784.5 
15.4 | 174 
| 
18.4 | 25.7 

5.5 | 128 

15.6 23.2 | 
119.3 , 108.5 107.2 95.0 
99.2 88.0 | 86.0 84.3 

95} | oh 8g 85} 
45.9 45.7 45.9 45.7 
496 43.8 42.1 39 8 

988,350 784,020 | 678,390 494,280 

10,507,820 9,116,230 | 8,669,470 8,291,490 
| 11,441,200 9,900,250 | 9,347,860 | 8,785,720 
“1,176.5 969.0 1120.0 


- | ~ 1087.0 


was 203, their aggregate weekly productive capacity being 
190,281 tons. The corresponding number of furnaces in 
blast at the commencement of October, 1895, was 232, 
their aggregate weekly productive capacity being 201,414 
tons. The corresponding number of furnaces in blast 
at the commencement of April, 1895, was 171, 


ad|their aggregate weekly productive capacity being 


158,132 tons. The corresponding number of furnaces in 
blast at the commencement of October, 1894, was 172, 
their aggregate weekly productive capacity being 151,135 
tons. "The correspording number of furnaces in blast at 
the commencement of April, 1894, was 144, their aggre- 
gate weekly productive capacity being 126,732 tons. The 
corresponding number of furnaces in blast at the com- 
mencement of October, 1893, was 114, their aggregate 
weekly productive capacity being 73,895 tons. Ib will be 
seen that the American iron trade has completely re- 
covered from the severe depression to which it was re- 
duced by the panic of 1893, although production has 
somewhat fallen away this year. The outlook as regards 
stocks is less satisfactory, the stocks in hand at the 
commencement of April this year being 718,244 tons, as 
compared with 525,617 tons at the commencement of 
January. 
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INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address by the President, Mc. E. W1npsork RICHARDS. 
(Concluded from page 620.) 

Germany and Luxemburg come next in production. 
The average of the three years 1881-82-83 was 3,254,844 
metric tons of all descriptions of pig iron ; and the output 
increased each year, till in 1894 1p amounted to 5,345,632 
tons, and in 1895 to 5,431,007 tons, being an average of 
about 28,000 tons per coke furnace per annum in the 
Dortmund and Bonn districts. Stimulated by the adop- 
tion of a protective tariff, and by the invention of the 
dephosphorisation process of steel- making, Germany 
rapidly developed all her industries, and enjoys great and 
increasing a Luxemburg contributes a large 
quantity of pig iron to German steel works, besides 
supplying important quantities of Minette ironstone. 

At Esch, in the Grand Duchy of Luxemburg, there are 
four blast-furnaces in operation, making together about 
800 tons of basic pig-iron per day, which is sent by railway 
120 to 150 miles to Westphalia at the low carriage rate of 
10 feancs per ton. This blast-furnace plant of the Société 
de Luxembourgeois is considered the most important in 
that region; for the last month the furnaces made their 
largest average of 202 tons per day, using Westphalian 
coke containing about 8 per cent. of ash, and Minette iron- 
stone, the best in that district, with Greek manganiferous 
ore to reduce sulphur, and additions of basic slag to give 
phosphorus up to 2.2 per cent. A new furnace is being 
constructed, and will be put into operation this autumn ; 
the height is 82 ft., bosh 23 ft. diameter, angle 73 deg., 
hearth 114 ft., throat 15 ft. There is much dust in the 
furnaces, and it is supposed to lie on the boshes, forming 
a protection to the brickwork, and so water cooling-plates 
are said to be of no practical advantage. In order as 
much as possible to prevent the dust from passing into the 
stoves, there are six tubes 8 ft, 2 in. in diameter, and 66 fo. 
high, resting in a pan of water; the dust passing alter- 
nately down and up these tubes has time to deposit itself 
in the water, and is scraped out without stopping the 
blast. Five Cowper stoves 83 ft. high and 23 ft. in 
diameter, heat the blast to 900 deg. Cent. or 1650 deg. 
Fahr. Seven tuyeres of 7 in. diameter. For these high 
stoves @ powerful draught is absolutely necessary. The 
chimney is 270 ft. high and 114 ft. in diameter at the out- 
let. A horizontal compound condensing engine, making 
24 strokes per minute, supplies 22,000 cubic feet of air ab 
7 lb. pressure per square inch, with steam at 64 atmo- 
spheres ; high-pressure cylinder 52 in, in diameter, low- 
pressure 78 in., air cylinders 100 in. in diameter, stroke 
5 ft. 3in. They have never succeeded in getting these 
cylinders to work without cooling them with water. For 
the new furnace a vertical compound condensing engine 
is being conatructed at Bayenthal. 

At Uckange in Lorraine, on the Moselle, there is a 
smaller and well-arranged new plant of three furnaces, 
two in operation, each making about 123 tons per day. 
The furnaces use Minette ironstone containing from 33 to 
34 per cent. of iron, obtained from their mines about two 
miles distant. A new furnace in course of construction 
and nearly completed is 65 ft. high, bosh 194 ft. in dia- 
meter, hearth 9 ft. 9 in.; it has four tuyeres of 7 in. dia- 
meter. There are four Cowper stoves 62 fb. high, 21} ft. in 
diameter. Directly after leaving the furnace the gas is con- 
veyed to a receiver of large diameter, the bottom part of 
which is tapered to receive a valve easily opened for dis- 
charging the dust thus collected. The gas is further passed 
through ascending and descending wrought-iron tubes of 
considerable height and diameter, and by lowering its 
speed gives time for more dust to become deposited on 
the surface of the water receptacle below ; the mud thus 
obtained can then be easily scraped out. By these means 
a large proportion of the dust is prevented from enterin 
the stoves and boilers, There are three vertical compoun 
blast engines. 

At Ruhrort I found the largest German production ; 
the output ab two furnaces for the 31 days of last month 
(March) was 16,800 tons from ores averaging 40 per cent. 
of iron, The furnace was said to be 88 ft. high, but the useful 
height would probably be nearer 80 ft. Bosh 21} ft. in dia- 
meter, angle 63 deg., protected by several water-blocks ; 
hearth 124 ft. diameter. Eight tuyeres of 7 in. diameter; 
nozzle pipes red-hot by daylight; pressure of blast 
three-quarter atmosphere. Four Cowper stoves 98 ft. 
high and 26 fb. diameter. The furnace was lined with 
carbon bricks up to the boshes only ; the bricks are thus 
kept well below the region of carbonic acid gas, and so far 
are doing well. A Bayenthal compound condensing ver- 
tical blast-engine ruoning at 45 revolutions per minute 
drove one blast-furnace. Ib was said that this engine 
could run well at 60 revolutions per minute; but with the 
complicated cut-off gear such a speed would soon necessi- 
tate considerable repairs. The air cylinders were 78 in. 
in diameter with 6 ft. stroke. 

Another set of eight blast-furnaces in that district— 
Seven in blast producing together 25,000 tons per month 
of basic, foundry p‘g, ferro-manganese containing up to 
80 per cent. of manganese—whilst working fairly well, 
offered peng specially favourable to record, except 
that, being fully alive to keep to the front, they have 
just erected and nearly completed the first of eight pairs 
of horizontal compound condensing blast-engines, having 
air cylinders 80 in. in diameter and 5 ft. stroke; and 
whilst the manager expressed himself satisfied that 150 
tons per day of basiciron is ample for a furnace, he is pro 
viding sufficient blast power to give 200 tons. The Minette 
Ironstone from Luxemburg costs 3s. 6d. per ton, and 
carriage 6s. 6d. This is mixed with Swedish Grangesberg 
ore, containing 60 per cent. of iron and 1 per cent. of 
Phosphorus, costing 15s. 6d. f.o.b. at Rubrort ; and with 
puddlers’ tap-cinder from England. The basic pig iron 





leaving only 813,647 tons for the whole of the remaining 
furnaces of the country. 

_Engineers in the whole of the Lorraine and Luxemburg 
districts have paid great attention to blast-furnace con- 
struction and production ; they state that they consider 
the essential points to be borne in mind for regularity of 
phar y | and large production are, that every furnace 
should have numerous Cowper stoves, and should have its 
own blast-power isolated from that of other furnaces. 
Their most economical and hest results have been at- 
tained, firstly, by increased siae of furnace; secondly, by 
higher temperature of blast; thirdly, by more powerful 
blast engines. 

The ironstone used is the well-known Minette, of three 

ualities—red, grey, and calcareous, These, either by 
themselves or mixed with one another, require neither 
additions of limestone in the furnace nor calcination. The 
ironstone in the neighbourhood of Longwy averages a 
little over 30 per cent. of iron. The coke is brought from 
Westphalia, a distance of more than 150 miles, and costs 
delivered 21.30 francs per ton; the price into wagons in 
Westphalia is 10 francs, and the duty 1.30 francs per ton. 
Labour cost per ton of iron varies from 25d. to 30d. The 
class of iron made throughout this district is mostly 
Thomas iron, that is, pig iron run into cast-iron moulds 
for the Bessemer basic process, made specially low in 
silicon so as to contain only about 0.5 per cent. ; and in 
order to make it high enough in phosphorus, namely, to 
contain about 2 per cent., an addition of phosphoric sl 
from the converter is necessary, as the Minette by itsel 
gives only 1.5 per cent. of phosphorus. Greek ore is also 
added to give about 1.8 per cent. of manganese in the 
iron, so as to keep the sulphur down to about 0.6 or 0.8 
per cent., the iron being white. Generally from 1150 to 
1200 kilogrammes of Westphalian coke is required for 
making 1000 kilogrammes of iron. The forge and found 
iron is almost identical in character and analysis with 
Cleveland iron. 

At Micheville two furnaces have recently been put in 
blast, which are excellent types of good construction. By 
the courtesy of Mr. Ferry, Iam ableto give the follow- 
ing description. Height of furnaces, 80 ft. ; bosh 22 ft. 
in diameter, angle 72 deg. ; hearth 10 ft.; throat 16} ft. 
in diameter. This large diameter of throat enables capa- 
cious charging apparatus to be used, and the charges are 
exceptionally heavy, consisting of coke 54 tons and iron- 
stone 15 tons, or 1200 kilogrammes of coke to 1000 of pig 
iron, There is no greater economy found in heavy over 
—_ charges, except that the apparatus is opened less 
often, and there is consequently less loss of gas, A disco 
valve of about 16 ft. in diameter is lowered on the ridge 
of the apparatus, to prevent the escape of gas when the 
materials are being lowered into the furnace ; but as it is 
difficult to make so large a valve quite gas-tight, there is 
some escape, though not very considerable. There are 
only four tuyeres at work, though provision is made for 
seven. The average production is noney 150 tons per 
day. There are four Cowper stoves to each furnace, 80 ft. 
high and 23 ft. in diameter. Two pairs of vertical com- 
pound condensing blast engines, made by the Société 
Alsacienne of Mulhouse, are of excellent design, 
strongly made, and of good workmanship; high-pres- 
sure cylinders 36 in. in diameter, low-pressure 50 in., air 
cylinders 78 in. in diameter, stroke 5 ft., and 32 revolu- 
tions per minute. The , site poo is adjustable to give the 
number of revolutions fixed upon by the manager, the 
— of the blast being disregarded. As there is nob 

ar away from the blast-furnaces a steel work producing 
10,000 tons of steel per month, which will soon be in- 
creased to 12,000 tons, the engineer, Mr. Hartmann, has 

aid the closest attention to the economical use of the 
urnace gases, with the view of working the engines in 
the whole of the works without using coal under the 
boilers. There are in all at Micheville four blast-furnaces, 
producing about 3500 tons per week ; one is open-topped, 
that is, there is a central tube taking off sufficient gas to 
work the blowing engine and Cowper stoves in connec- 
tion with the furnace, and the remainder of the gas is 
allowed to escape. When the whole of this gas is utilised 
by cup and cone arrangement, and six more boilers now 
nearly ready for work are completed, there will be seen 
at Villerupt a steel works ae a oe of vertical com- 
pound Bessemer blowing engines for the basic converters, 
@ compound a cogging mill engine, a compound 
condensing rolling mill engine with three-high billet and 
bloom and slab rolle, all of which, with all the small 
engines, will be supplied with steam from the blast-fur- 
nace gases, after these have heated the hot-blast stoves 
and worked the furnace blowing engines. The boilers 
have large combustion chambers, below the level of the 
floor, and are of the multitubular kind, having 208 square 
metres or 2240 square feet of heating surface; and the 
tubes are so arranged that they can be brushed out whilst 
the boiler is at work. A thin layer of- blast-furnace dust 
deposited in the tubes largely curtails the power of the 
boilers to produce steam; six hours without cleaning 
shows a marked difference in the quantity of steam 
raised; two men are therefore constantly employed in 
brushing out the tubes of twelve boilers. The gases 
escape from the boilers at a temperature of 280 deg. 
Cent. or 540 deg. Fahr., and after passing throug 
Green’s economisers are reduced to 160 deg. or 180 deg. 
Cent., or 320 deg. or 360 deg. Fahr. The steam pressure 
is 8 atmospheres. 

The ingots are taken as hot as possible from the 
Bessemer re pana placed in Gjers soaking pits, in 
which a small quantity of coal is used, and then rolled off. 
An English order for basic billets 2} in. square had just 
been completed, and delivered in Antwerp at 103 franca 
per ton, a distance of 150 miles, at a cost for carriage, 
wagon hire, &c., of 7 francsper ton. The labour cost per 
ton of pig is 2.80 francs, and the total cost 40 francs per 
ton. The cost varies in different districts; the West- 


so produced, containing 0.5 per cent. of silicon and 2 per 
cent. of phosphorus, is conveyed to a 120-ton mixer, 
where the sulphur is reduced to a very low percentage 
by the addition of manganese. The whole of the 18,000 
tons of steel produced monthly at these works is made 
by the dephosphorisation process ; indeed, very little acid 
steel is now madein Germany, the former being preferred. 

At Mr. Fried Krupp’s works at Essen both acid and 
basic steels are made; but Mr. Asthiéwer informed me the 
best steel made in their large crucible shed is manufactured 
from puddled iron—a somewhat despised material to-day 
—which is selected and cut up in suitable pieces for the 
crucibles. In this large casting house they make four 
casts of crucible steel every day of 24 hours. Crucible 
castings up to 80 tons are made from 23 Siemens above- 
ground furnaces, which hold 100 crucibles containing 
50 kilogrammes each. All the castings of varying weights 
that I examined looked perfectly solid and free from 


blowholes. All rails, plates, and girders are made by the 
dephosphorising process, either Sone 



































































mer or Siemens. 
The shop containing the forging presses, plate-rolling 
mill, &c., is a magnificent structure. The plate mill has 
forged steel rolls, 4 ft. in diameter and 13 ft. long, driven 
by a pair of horizontal reversing engines geared 2} to 1, 
the rolls making about 32 revolutions per minute. I saw 
a deck-plate rolled from an ingot 20 in. thick, and reduced 
to 2in. in 12 minutes. Some plates for boilers lying on 
the floor, 12 tons weight, measured 454 ft. long, 114 ft. 
wide, and 1} in. thick, made to form the complete circle 
of a boiler. An ingot mould to receive an 80-ton charge 
measured 114 ft. by 36 in. by 13 ft. deep. Mr. Krupp 
owns 12 blast-furnaces, and will commence building at 
Rheinhausen eight of modern type, each to make 180 tons 
per day ; three are to be at work next year. The blow- 
Ing engines are to be of the same pattern as those ab work 
at Micheville in France, described later on. 

My friend Mr. Consul Hoesch is building some blast- 
furnaces at his steel works near Dortmund. My powers 
of description will give only an inadequate idea of the 
magnificence of this installation. The works are laid out 
for four furnaces, two of which, commenced last July, are 
erected, and will be in operation this summer. The coal 
for coke-making is washed and crushed, and stocked in 
capacious bunkers, placed sufficiently high for it to flow 
into small wagons with bottom doors for charging through 
apertures in the tops of the ovens. The Coppés coke 
ovens, with some improvements by Dr. Obto, are arranged 
at one end of the works in two groups of 50 each. The 
by-products, consisting of ee of ammonia, oils, and 
pitch, are obtained, and the cleaned gases are utilised for 
heating the walls of tha ovens and raising steam. Each 
oven produces 4 tons of dense coke per 24 hours, av a cost 
of about 10s. per ton. The coke is conveyed by overhead 
railway to the blast-furnaces. The ores are stocked in 
exceptionally large and numerous bunkers, each 230 fb. 
long and 33 ft. deep, entailing a heavy first outlay, be- 
cause the Swedish ore can be obtained from the Lulea 
region during five months only of the year, owing to the 
mines being frozen up during the rest of the year. This 
ore is estimated to cost about 17s. per ton at the works, 
The two furnaces are 75 ft. high, 21 ft. bosh rising 18? fb., 
angle 75 deg., crucible 104 ft. in diameter, 8 ft. 2 in. high, 
throat 14 ft. 8 in., central tube for taking off the gases 
with two downcomers, six tuyeres of 5 in. diameter. Ten 
Cowper stoves, 92ft. high, 21} ft. in diameter, with chimney 
245 ft. high, outside diameter at bottom 16} ft., and at top 
10? ft. ‘I'wenty-four Lancashire boilers 7 ft. 2 in. in dia- 
meter, 34 ft. long, two tubes each 30 in. in diameter with- 
out cross-tubes, heating surface 95 square metres or 1020 
square feet. The two furnaces, placed 114 ft. apart from 
centre to centre, have separate hoists and roofed cast- 
houses, and the hearth level is high enough above the 
general level for the slag and molten iron to flow into cast- 
iron boxes and ladles, to be conveyed to the heap or to the 
steel works. For the two furnaces there are four com- 
pound condensing horizontal blast-engines, with high- 
pressure cylinder 42 in. in diameter, low-pressure 60 in., 
air cylinders 75 in., and stroke 54 ft., to make from 35 
to 40 revolutions per minute. Steam pressure 84 atmo- 
spheres, and blast pressure from one-half to one atmo- 
sphere, as may be required. The 100 coke ovens with 
by-product plant are estimated to cost 75,000/.; the two 
blast furnaces, with all railways, bunkers, &c., 150,000/. 

At a works where the production of pig-iron was very 
large, the cost of labour was as low as 1s. 9d. per ton. 
The total cost, including general and establishment 
charges, was only 3s, 3d. per ton. 

In 1882 the production of Bessemer iron was 733,665 
tons, and it has fallen now to 350,000 tons; whilst in 
1883 the production of Thomas iron was 369,685 tons, 
and it has constantly and regularly increased till it has 
now reached the enormous total of 24 million tons, 
Germany is entitled to the highest credit for her skill, 
industry, and perseverance in this rapid and great deve- 
lopment of the basic dephosphorisation process of steel- 
making. This unexampled success has enabled her to 
use her own phosphoric minerals to an important extent, 
and to produce a material used for every purpose where 
the highest quality is an absolute necessity. 

France follows with an average output in the three 
years 1881-82 83 of 2,000,000 metric tons, which declined 
in 1886 to 1,516,574 tons, and gradually increased to 
2 005,889 tons in 1895, when there were 70 furnaces in 
blast, giving an average of about 30,000 tons per furnace 
per annum. 

The furnaces in the centre, south, and north of France 
making Bessemer pig iron have made little, if any, pro- 
grees for some years ; but great impetus was given to the 
production of phosphoric pig iron in the east of France 
by the invention of the dep a Fear age process of steel- 
making. Inthe Meurthe and Moselle district there are 
48 blast-furnaces, which produced last year 1,264,000 tons, 
being an average of 30,000 tons per furnace per annum, 
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phalian syndicate having different prices for coke for 
different districts, all calculations of costs are rendered 
most complicated and difficult. 

The molten metal is conveyed direct from the blast- 
furnaces to a mixer of 120 tons capacity, and from there 
to three basic converters some distance away. 

At the Aciéries de wy Mont St. in there is 
an important plant of half-a-dozen blast-furnaces, with 
steel works having three 15-ton basic converters and ex- 
tensive rolling mills. Whilst the materials produced are 
of a high character, there is nothing of special importance 
to call for attention. 

Belgium.—The average production per annum for the 
years 1881, 1882, and 1883 was 711,705 metric tons, which 
declined in 1891 to 684,126 tons, and afterwards increased, 
till in 1895 the production was 816,039 tons from 30 fur- 
naces in blast, the average output per furnace being about 
27,000 tons. The production is still increasing. Although 
poor in iron ores, Belgium is advancing in blast-furnace 
practice, and intends to hold w leading position. 

The Société John Cockerill has constructed in the best 
possible manner, and just put into operation, a very fine 
blast-furnace installation, having all the most recent im- 
provements. By the courtesy of Mr. Greiner, director- 
general of the company, I had the pleasure of ge | 
sent at the starting of the furnace on the 30th of last 
month (March), when the Minister of Public Works 
travelled from Brussels to light the fire, and wished 
success to the furnace, and increased commercial pro- 
sperity to this most successful company, and to the 
material interests of the kingdom of Belgium—an in- 
stance of the great interest taken by the Government in 
the development of the industries of the country. The 
furnace is 78 ft. high, bosh 20 ft. in diameter, — 
714 deg. There are five tiers of water blocks above the 
tuyeres to protect the lining of the boshes. Hearth 10 ft. 
in diameter at the bottom, widening to 11 ft. at the level of 
the tuyeres, Seven tuyeres of 5 in. diameter, placed 9 ft. 
apart from nose to nose, and 6} ft. high above the level of 
the hearth. Throat 15 ft. in diameter, having two gas out- 
lets to one large downcomer, which leads into a capacious 
receptacle containing water for cleaning the gases. Four 
Cowper stoves, lined with octagonal bricks, are 82 ft. high 
and 22 ft, in diameter; the chimney, with wrought-iron 
casing lined with bricks, is 230 ft. high, with a clear out- 
let of 10 ft. diameter. 

One of the blast-engines is a copy of a type adopted at 
some American works. It has two outside flywheels, an 
arrangement which makes it difficult to reach readily 
some of the working parts. It is a single vertical quick- 
running engine, with air cylinder 84 in. in diameter, 
placed above the steam cylinder. which is 42 in. in dia- 
meter. The maximum steam ae is six atmospheres, 
and the valve gear has somewhat complicated motions for 
early cut-off. The stroke is 5 ft., and the speed 40 revo- 
lutions per minute, with the intention of running up to 
60; if found desirable the pressure of blast may be in- 
creased to one atmosphere. A second engine is bein 
constructed of better design, and of greater power an 
more strongly made, consisting of a pair of vertical com- 
pound condensing engines, with a single large flywheel in 
the centre of the shaft ; high-pressure cylinder 30 in., low- 
pressure 48 in. ; two air cylinders, each 68 in. in diameter, 
stroke 4 ft., to make from 40 to 60 revolutions per minute; 
and pressure of air from 7 lb. to 10 lb. per square inch. 

Great attention has been | een to the boilers; they are 
9 ft. 10 in. in diameter, and have each three tubes ; the 
two top tubes are 3 ft. 3 in. in diameter, and the bottom 
one 2 ft. 8 in. ; length 324 ft. The boilers are fired by the 
gas from the furnace; and each tube has a separate 
chamber of large capacity, to insure complete combus- 


tion. 

Westphalian coke is used. The ores are principally 
Tafna, rubio, and purple, all low in phosphorus, for 
making Bessemer pig-iron. From the ordinary furnaces 
about 100 tons are obtained daily, and from the new 
furnace much better results are expected, probably 200 
tons a day. ; 

At the works of La Providence, Marchienne, Mr. 
Hovine has two furnaces in operation, and a new one is 
being constructed. Those at work each produce 110 tons 
daily of basic pig; and the new one, which is larger, is 
expected to give 140 tons —, There are altogether 
seven furnaces in operation making ay ae pig iron, 
the steel works using nothing but basic pig. These worksare 
celebrated for the low prices at which they export girders, 
&c., to England. A iolling mill having three-cylinder 
engines was rolling girders in a three-high train at a high 
speed, direct from ingots heated in coal-fired furnaces. 

The labour cost per ton of Bessemer iron is 24 francs ; 
4 francs cover all kinds of labour and salaries; and an- 
other franc is found a sufficient fund for relining. Labour 
at basic furnaces is 3 franos per ton of iron, little, if any, 
limestone being used. : 

Belgium having last year reduced its tariff has com- 
menced to complain of Germany — some of its 
surplus production into the country at very low prices. 

Several other blast-furniices are being constructed 
abroad, but sufficient has been said to show that they 
recognise the vital importance of obtaining suitable and 
cheap pig iron ; great efforts are being made, and large 
sums of money expended, to produce it in greater quan- 
tities and at lower costs. ‘ 

From the foregoing figures of production and deecrip- 
tions of plant, it can be seen that great progress is bei 
made abroad, whilst our production of pig iron compared 
with the average of the three years 1881, 1882, and 1883 
remains stationary. America has doubled her output. 
Germany and Luxemburg are increasing so — that 
probably this will see their output also doubled, and 
they are steadily and rapidly advancing to our fi 
France remains stationary. Belgium has increased 13 per 
cent. 





Fuel.—With respect to our pin as regards fuel, the 


cost of coal varies considerably in the several es 
but the following figures of valu supp ed to the Secre- 
tary of the Board of Trade by Sir Giffen, indicate 


pretty accurately the relative costs of production in the five 
countries, and show that as regards Germany our costs are 
alike, but are considerably lower than those of France 
and ium. In 1894 the United Kingdom and the 
other countries here mentioned produced the following 

uantities of coal of the average values named per ton at 
the pit : 


ml ~~ = 
United Kingdom 188,277,000 6 8 
United States ... 158,000,000 5 3} 
Germany ... 76,741,000 6 af 
France ... ae 26,964,000 9 0 
Belgium ... wm 20,534,000 7 5% 


Iron Ores.—Swedish phosphoric and Spanish hematite 
are somewhat dearer on the Continent than with us; but 
the Minette ironstone costs only about 2s. per ton at the 
mines, whilst similar ironstone at home costs more, being 
burdened by a royalty charge of about 6d. per ton. 

Rew 4 aged wag seen bev meh rne A - 
abroad permit of carrying low qualities of ironstone 
furnaces 150 miles distant from the mines, and also of 
— coke from Westphalia to the Luxemburg, French, 
and Belgian blast-furnaces to make pig iron, and after- 
wards of a the pig iron made in Luxemburg and 
Lorraine to Westphalia, to be converted into finished 
— In this country ib must be admitted that we 

avé a splendid railway service, and that the dividends 
paid are only fair and reasonable; but the rates of car- 
— out of all proportion heavier than those ruling 
al i 
Labour Cost.—As regards the labour cost per ton of 
iron, there is not much difference to our disadvan 3 80 
that it is misleading to accuse ourselves of inability to 
compete from this cause. But there is no doubt whatever 
that our labour has become far more difficult to manage, 
is much more ready to stop work in order to obtain an 
increase of wages, and is constantly agitating for fewer 
hours of work. Every concession made renders it more 
and more difficult to compete with the Continent in the 
markets of the world; but our workmen cannot yet be 
brought to see this, neither can they be persuaded to cease 
opposition to mechanical devices for saving labour and 
ms ere costs; indeed, all such appliances are jealously 
watched, and if possible their success is prevented. Yet 
the favourite remedy for this state of things in many 
minds is to spread technical education all over the coun- 
try ; whereas, if the result they desire could unhappily be 
attained, the last state of the trade would be worse than 
the first, for we should have no hewers of coal nor makers 
of steel. The truth is that there is no lack of technical 
ability in this country; quite the contrary. Our Con- 
tinental competitors do not claim to have invented the 

uddling process, the rolling mill, the steam hammer, the 
seca A acid and basic ee the hot-blast stove, 
&c., but they have carefully applied all these processes 
and inventions of ours to their own use, in a scientific and 
practical manner ; and we are equally free to adopt their 
methods, if any of them are better than our own. But 
they can and do claim that they have trained skilful, care- 
ful, and obedient workmen. hilst I do not concede 
that a Continental workman understands his duties better 
than our workmen, I do most distinctly believe that his 
military training has been of great advantage to him, to 
his physique, and to his employers. A compulsory strict 
military training, to follow the sound and excellent edu- 
cation now given to every one, would contribute greatly 
to the general good of our country. Our path is strewn 
with difficulties ; but the greatest difficulty we have to sur- 
mount, which seemsinsurmountable, is the barrier of tariffs 
set up against us. For, while Great Britain is free and 

open to attack from all the world, America demands a 
payment of 16s. 8d. for every ton of pig iron we send 
there, Germany 103. per ton, France 15 francs minimum 
and Belgium, brave little kingdom, surrounded by powerful 
competitors, reduced its duty in July of last year from 
5 to 2francs, In these tariffs lies the real reason of the 
success of foreign competition ; but we have no right to 
complain, for these barriers have enabled those countries 
to develop their resources and to employ their own popula- 
tion. But we do complain when, after having supplied 
their own requirements at prices that leave them good 
profits, they throw their surplus products into our 
country and into our colonies at lowered prices. Remove 
these barriers, and then the reproachful cries we are fond 
of raising against ourselves—of want of technical know- 
ledge and ability, want of energy and enterprise, and de- 
cadence of our industries — would become cries of the 
past, and the race for supremacy would be a race run on 
its merits, 





LOCK-NUTS AND NUT-LOCKING 
DEVICES.* 


By E. H. G. Brewster, A.M.1LC.E., M.I.M.E., 
Chartered Patent Agent. 
(Concluded from page 573.) 
_ W. P. Tuompson (F. M. F. Cazin), chip (1875), 
jags the faces of the threads of both bolts and nuts so 
that when screwed up they will ‘‘ never move.” 

F., Ley (1876) makes use of a species of door-bolt, the 
frame of which is held by two contiguous bolts to keep 
the nut from gir 

_E. Partridge (1876) pins the nut on the end of a car- 
riage axle, and secures the pin from shifting by a cap 
over it screwed into the bearing of the wheel. 





"* Paper read before the Civil and Mechanical Engi- 


neers’ Society. 





S. H. James (1876) makes the =e sides of the threads 


of his bolt at a more acute angle than the under side, and 
his nut threads to fit, by which means the nut, on being 
screwed up, causes the threads of both bolt and nut to 
he out and becomej ammed. 

J. H. Betteley (1876) puts steel rollers in recesses in 
the bottom face of the nut, which are allowed to fall into 
recesses beneath. 

A. T. Timewell (1877) cuts the nut in two, and joins 
them by forming dovetails in each and using taper keys 
of a section to suit the grooves, which are driven into 
the grooves, causing the halves to separate and the 
threads of the nut to jam against the thread of the bolt. 

E. Hawks (1877) makes nuts with wings sufficiently 
large that on slacking back the wings are struck by the 
wheels of passing trains and tightened up again. 

J. E. Rogers (1877) uses a twin-shaped bolt for fish- 
arg as also did H. Fletcher in 1855, and others of later 

a 


H. Bezer (1878) employs two nuts which have holes 
drilled vertically through them in which he inserts a pin, 
and on the lower being screwed up he jams the upper, 
and at the same time bends the pin, by which means he 
keeps the nuts locked. This inventor mentions modifica- 
tions of this idea. 

_W. P. Thompson (1878), provisional, has a projecting 
rim around the hole on the upper side of the nut, and a 
longitudinal groove in the bolt. The rim is indented 
— the groove by a punch when it is desirable to lock 

e nub. 

A. B. Ibbotson (1878) made use of a hardened nut or 
bolt to complete the threads of either one or the other, 
and so obtained a tightly fitted nut and bolt. 

N. Thompson (1879). This patent, although not for a 
lock-nut or a nut-locking device, yet is of interest, as it 
is a locking device for bolts. The bolt is slotted at its 
end, and instead of a nut has a semi-taper cotter, which 
has its smaller end bent into a semicircle, which end is 
inserted in the slot of the bolt and is secured in position 
by a wire wound around the smaller end of the cotter near 
to the bolt. 

J. Hastie (1880). Two nuts are used for this locking 
device ; one is screwed to the bolt and the other is screwed 
to the outside of the first nut, but the pitch of the threads 
is different, the inner thread of the inner nut being of 
a finer pitch to the outer ; consequently, if the inner nub 
is, when home, slacked back slightly, the outer nut is 
forced forward and is jammed against the surface on 
which it rests. 

J. Cowdy and H. Andrews (1879) patented a nut 
with pointed projections on one side of the bottom of 
the nut. .These projections cut into the surface below 
the nut, and atthe same time jammed the nut against 
the bolt. — 

J. F. Wiles (1880) distorts by pressure or concussion 
the os = of the nut. 

W. W. Harwood (1880) drilled a hole through the nut 
to receive a small set-screw. 

W. H. Lewis and W. R. Clark (1881). To lock nuts 
the inventors make nuts with arms or teeth to engage 
with a rack. 

_ R. Harrington (1882) makes nuts out of steel coils hav- 
ing the inner edge V-shaped. 

. Pattee and A. B. Smith (1882) cut right-hand and 
left-hand threads on the bolt, use two nuts with a washer 
between them, which extends beyond the nuts and has 
= are bent over the side of both nuts alter- 
nately. 

B. 8. Crocker, W. H. Hill, and A. Monroe (1883) make 
a bolt with right and left handed threads, and ratchet- 
tooth the upper surface of the lower nut and the lower 
surface of the upper nut. 

R. D. Landers (1883) drives a plug of lead or other soft 
metal into a hole or recess formed between the screw-nut 
and the work, or between a second nut or washer held 
from turning by the work. 

The lock-nuts and nut-locking devices just given have 
been selected as samples to show how great has been the 
diversity of ideas of those who have attempted to grapple 
with and solve the difficulty of producing a successful 
piece of mechanism for locking nuts; but it will be useful 
to draw particular attention to the number of similar ideas 
prey ev the subject that have received the protection 
of the Patent Office. 

The following is a list of some of the different methods 
of securing nuts for which more than one application for 
a patent has been made between the years 1618 and 1883, 
with the number of such applications for each method : 


Split nut... 13 
Split bolt ends... ie 553 8 
Grooved bolts and nuts with pins 13 
Wedges under nut ‘e a “ae 
Ratchet arrangements ... ‘33 8s a 8 
Right and left threads on bolts oe eee. 
Gravity nuts... sive et +: ae 
Hollow spring washers ... = - 7 
Washers and checkplates (various) ... 62 


With this list of more or less repeated ideas before one 
it will be seen that to improve on what has gone before 
will be no easy matter for the man who would delibe- 
rately set himself the task of doing better than has been 
already accomplished in connection with the subject. _ 

On recently going through a number of patent specifi- 
cations connected with nuts and washers, the principles 
upon which inventors appear to have worked seemed to 
separate themselves into three divisions, viz. : 

1. Positive fixing of the nut and bolt together. 

2. Causing the nut to retain its position on the belt by 
friction ; and 

3. Retaining the nut and bolt in position by the force 
of gravity acting upon a weighted lever, or its equivalent, 
a — nut or bolt-head. 

ith regard to the first of these divisions, the only 
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comment needed is that simplicity and durability are the 
principal objects to be aimed at, if an inventor is to be 
successful. 

About the second division something more may be said. 
Many who have embodied principle No. 2 in their inven- 
tions have distorted the nut by all but cutting it in two, 
and then squeezing the parts together so that the threads 
of the nut and the thread of the bolt are strained for the 
purpose of bringing the surfaces closer in contact with 
one another. A very much better plan, in the writer’s 
opinion, in many cases would have been to simply make 
the nuts fit _ on to the bolts by good workmanship. 
If a nut be split in two horizontally, as one inventor has 
done, and then the halves be connected together by two 
double dovetail sectioned tapered cotters, with the object 
of forcing the parts away from each other, the threads of 
both the nut and the bolt are liable to be damaged; but 
in the case of a coiled spring nut where the pressure 
exerted is evenly distributed, if properly made, on both 
sides of the thread, this form of nut appears to the author 
to be preferable to those that distort the thread. The 
earliest nut made from a coil was that of Harrington’s 
(1882), but, probably owing to the difficulty of making, 
little or nothing has been seen of it. 

One of the latest coil-made spring nuts is the invention 
of T. Gare, and his specification shows that the difficulties 
of making coiled nuts have been appreciated and dealt 
with. The nutis made of a soft springy steel in the cold 
state. The section of the bar from which the nut is made 
resembles a truncated cone in section, and by giving it 
this form previous difficulties have been overcome, for 
it was found that when a strip of steel of rectangular 
section was coiled on a mandril, the outside of the 
steel strip was reduced in width, while the inside was 
increased in width. This result was brought about by the 
metal being squeezed on the inside and drawn out on the 
outside, so that metal had to flow from the sides to fill up 
what would cause, if this did not take place, a number of 
V-shaped radial openings in the coil; but this does not 
happen with a good soft steel, the metal acting as has 
been said, and if the section of a coil strip be rectangular, 
furrows would be left between each turn of the coil. By 
adopting the section of bar named, this difficulty is got 
over without trouble. A coil could of course be forged 
with hot strips, but this would take out all the spring of 
the metal and render the resulting coil useless unless it 
were tempered, and to do this a steel capable of being 
hardened would have to be used. Nuts made on this 
principle have been at work for over 18 months, and the 
writer having inspected some of these last October, the 
results were, so far as those samples were concerned, most 
favourable. 

The lock-nut of Messrs. Ibbotson Brothers and Co., 
Limited, has the appearance of a probable good future 
before it ; it is one of the slit type, but the slit, instead of 
being completely through the nut, is only partly cut 
through the top of one side of the nut in a direction down- 
ward from right to left; the angular-shaped piece which 
this cut makes is bent in towards the bolt so as to grip ib; 
the nut is of steel, and it acts both by means of a gripping 
action and a positive action, the tendency of the bent 
angular piece being, when the nut is slacked back, to dig 
into the bolt. 

Messrs. Bayliss, Jones, and Bayliss’ lock-nut is, like the 
one just described, a compound of the positive and the 
gripping or friction action. It is positive in that the 
threads of the nut are slightly distorted by being made 
with a droop near to the top of the nut, so that to screw 
them on the bolt either the bolt thread has to be displaced 
or the thread of the nut, or the threads of both nut and 
bolt. The upper part of the nut has a collar formed on 
it of slightly less diameter than the bolt, in consequence 
of which a frictional grip is obtained. 

Messrs. George Schultz and Co. have a right and left 
hand threaded bolt with two interlocking nuts. 

Mr. Herbert Periam, of Birmingham, makes a split 
lock-nut ; the nut is cut through on one side, a hole is 
drilled and tapped in the nut on the cut side at right 
angles with the bolt, the hole on one side of the cut is 
smaller in diameter than the other, the smaller is tapped, 
and a screw having shoulders to it is screwed in until 
the shoulders bear against the side with the larger hole, 
thus the two sides of the cut are forced together, and the 
nut becomes locked; when the screw is turned in the 
opposite direction the nut is released. 

Messra. F. W. Cotterill, Limited, of Darlaston, make 
a horizontally split nut with an uneven base, so that on 
the nut being screwed up, ib jams on the bolt. 

In connection with the third division, namely, nuts 
that are kept in position by devices depending upon 
gravity for their success, little need be said, for none of 
them are of universal application ; they are only suitable 
for use in special cases, 

As has already been shown, the subject of lock-nuts 
and nut-locking devices is a large one, and has not been 
by any means exhausted; but as the writer was nob 
quite certain of the size of the vessels containing the 
patience of his audience, he brought his paper to a close 
before the contents of the said vessels were replaced by 
impatience. 





ENGLISH AND AMERICAN ROLLING 
MILLS. 


_Ar the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, May 5, Sir Benjamin Baker, 
K C.M.G., the President, in the chair, two communica- 
tions dealing with English and American practice in 
regard to the equipment and working of rolling mills 


were read, 
" The first paper, on ‘‘ American and English Methods of 
Manufacturing Steel Plates,” was by Mr. Jeremiah Head, 


M. Inst, C.E. Mild steel was made by the Bessemer 





acid, the Bessemer basic, the open-hearth acid, and the 
open-hearth basic —. Of these the two basic 
rocesses were suitable for phosphoric, and the two acid 
or non-phosphoric pig iron. Plates were made in Eng- 
land by the open-hearth acid, and in America by 
the Bessemer acid and by both the opsn-hearth pro- 
cesses. The Bessemer basic process had scarcely yet 
obtained a footing in America, because of the abun- 
dance of pure ores from the shores of Lake Superior. 
About three-fourths of the pig iron made from these ores 
was sufficiently free from phosphorus for the acid pro- 
cesses. The my ees of American open-hearth furnaces 
varied between 15 tons and 35 tons, and they produced 10 
charges per week. In basic furnaces the slag was less 
abundant than in England, and was too poor in phos- 
phorus to be a marketable by-product. Natural gas was 
still available in the Pittsburgh district for heating, but 
was becoming scarce, and at its present price was as 
mate as producer gas, in spite of its much higher calorific 
value. 

In England the intermediate process of cogging was now 
almost universal, whereas in the United States plates 
were usually rolled direct from ingots. The former plan 
permitted the use of larger ingots, and lessened the risk 
of wasters, as well as reducing the number of ingot 
moulds in use, and slightly decreasing the waste in scrap. 
On the other hand, it entailed two re-heatings instead of 
one. An American melting-house, in which the ingots 
were ~~ from the top and subsequently cogged, was 
described. Ib wai arranged on the ground level, with the 
exception of a small pit for the reception of the castin 
ladle. When full, this was lifted by an electric crane an 

ured inbo a series of ingot moulds, each standing on a 

ogie. These were then taken to the stripping house, 
where an overhead hydraulic stripper beld the ingot 
firmly down, and at the same time stripped off the mould. 
In a typical English meltIng house the furnaces were on 
a charging platform, while the ingot moulds, standing in 
a casting pit, were filled from a travelling ladle. The 
moulds and ingots were lifted by steam cranes in front of 
the furnaces. A comparison of the number of lifts on the 
English and American systems showed an advantage in 
favour of the latter. 

Ingot-soaking furnaces were heated by coal, or by pro- 
ducer or natural gas, except in one case in Scotland, 
where no external heat was applied. Vertical furnaces 
with the lids level with the floor were in favour both in 
England and America. Where direct rolling was adopted, 
the ingot moulds were arranged in groups of six on a 
baseplate, and were filled from below by ducts radiating 
from a central runner, The = ends of ingots so made 
were usually sounder than if they were cast from the top. 

The — American plate-mill consisted of a single 
stand of three chilled rolls, driven by a single-cylinder, 
non-reversing engine through a set of three pinions. The 
middle roll, which was smaller in diameter than the other 
two, was not driven. A copious supply of water kept the 
rolls constantly cool. The live-roller tables in front and 
behind were pivoted, and were raised and lowered to 
admit the piece through the top or bottom openings. 
The English plate-mill consisted of two stands of two 
rolls each, worked dry and driven by a pair of reversing 
engines. There were fixed live-roller frames on one side 
and a traversing one on the other. 

The American method of rolling an ingot tapered in two 
directions into a rectangular plate of equal thickness, was 
next described. In England, the cooling and flattening 
of the plate was effected on an iron-plated floor, and re- 
quired a considerable amount of space and manual 
labour. During shearing the plate was manipulated by 
a gang of 12 men. A truck with universal motion had 
been introduced to assist in this operation, but had not 
been generally adopted. In America, the plates as they 
left the rolls, moved slowly along a series of live rollers 
360 ft. long, cooling on the way. At the far end, havin 
been inspected and marked in transit, they were delive 
to the shears. During the shearing operation, the weight 
of the plate was supported by a number of inverted 
castors which allowed it to be moved horizontally in any 
direction. The sheared plate was deposited in the railway 
wagons by an electric crane. 

he ratio of saleable plates to ingots was much higher 
in steel than in wrought-iron manufacture, because of 
the smaller furnace waste and the smaller allowance 
necessary for shearing. A Table was given comparing 
results where ingots were cogged and where they were 
rolled direct. A plate mill, supplemented by a cogaing 
mill, had nearly twice the capacity of one not so assisted. 
The yield and output were largely influenced by the shape 
and size of the plates manufactured. 

The turning of the rolls to insure uniformity of thick- 
ness of the plates was a somewhat delicate operation. The 
central portion of the roll was apt to become hotter than 
the ends, and the differential velocities thus caused tended 
to produce buckling of the plate. To compensate for 
this the rolls were often turned slightly hollow. A fresh 
difficulty arose in rolling very broad plates by the spring- 
ing apart of the rolls. This could not be altogether 
avoided, and could be minimised by making the rolls as 
stiff as possible and keeping them cool. 

The American standard plate-mill was not suitable for 
very narrow or thin plates. It was, therefore, sometimes 
supplemented by a universal mill for strips of breadths 
not exceeding 3 ft. The English standard plate-mill was 
smaller than the American, and was often supplemented 
by % larger mill for very broad plates, and also by a sheet 
m: 

Modern Englieh plate-shears were driven by a pair of 
reversing engines which were capable of cutting 2-in. 
plates without a flywheel,’and were somewhat larger than 
American shears. The latter were driven by a single 
cylinder with a flywheel. 

In the second paper, on ‘* Four American Rolling 





Mills,” by Mr. Samuel T. Wellman, four mills, typical 
examples of modern American practice, were described, 
in reference more particularly to the appliances, which 
during the past 10 or 11 years had been brought to a high 
degree of perfection, to save labour and time in the 

assage of the material through the successive processes. 

n American er steel works where rails were made, 
the three-high blooming mill was almost exclusively used, 
having pete its superiority for producing large quan- 
tities of blooms of one size. e two-high reversing 
mill was, however, preferable when many sizes of blooms 
and slabs had to be manufactured, as all sizes of squares 
and flats within the range for which the mill was adapted 
could be dealt with on one set of rolls. The tendency 
was in the direction of the manufacture ab every works 
of all sizes and sha so that it seemed likely that the 
reversing mill would largely take the place of the three- 
_ blooming mill. The use of the three-high, or Fritz 
mill, was almost universal in the United States for finish- 
ing rails and other heavy bars. 

Ab the Joliet Works of the Illinois Steel Company the 
rail mill was fitted with automatic machinery, and the 
blooming mill was equipped with Siemens regenerative 
ingot-heating furnaces, and Wellman electro-hydraulic 
charging machines. The ingots were brought in front of 
the heating furnaces from the converting works on wagons, 
and all the — for dealing with them at the fur- 
naces were effected by these machines, the power for driv- 
ing which was stored in a tank charged, first with air toa 
pressure of 100 lb. per square inch, and then with water 
until the pressure reached 400 Ib, per square inch. The 
ingot, on leaving the furnace, was carried on a wagon, 
driven by a wire rope, to live-roller tables along which it 
travelled to a three-high Fritz mill with the three rollers 
fixed, the ingots, measuring 16 in, by 6 in., being rolled 
in 13 passes to 74in. by 54in. The bloom was carried 
over driven rollers to the bloom shear, where the ends of 
the bloom were cut off, and the remainder cut into two 
pieces, each of which was rolled into two rails. The 
scrap bloom ends dropped on a conveyor in the pit under 
the shear, by which they were lifted and dropped into 
wagons. The blooms now passed from the shears, first to 
the roughing rolls, at which they were manipulated by 
automatic machinery, then to the finishing rolls, and on 
to the saws. The greatest output of the mill in 12 hours 
had been 672 tons of billets, and the best month’s work 
27,003 tons, the average output being about 500 tons per 
shift Ad 12 hours. The number of men employed was 35 
per shift. 

The rail mill at the South Works of the Illinois Steel 
Company, South Chi , was equipped with a three-high 
blooming mill and finishing train, the ingots being heated 
in vertical gas furnaces of the Siemens type, arranged to 
use producer gas or crude petroleum. © ingots were 
drawn in and out of the furnaces by Wellman hydraulic 
cranes. The rail trains were 27 in. in diameter, and were 
fitted with lifting and tilting roller tables for carrying 
the bloom through the successive passes. The capacity 
of the mill was very t, 1025 tons of rails having been 
— in 12 hours and the monthly output having reached 

4 tons. 

The new rail mill at the — Thomson Steel Works 
was next described. Its capacity had hitherto not been 
fully tested, but a monthly output of 36,300 tons of rails 
had been reached. 

The new plate mill of the Lilinois Steel Company was 
the largest and most complete in the United States. The 
train consisted of two stands of rolls of the Lauth three- 
high type, capable of dealing with ingots 24 in. thick and 
weighing 7 or 8 tons. The heating furnaces were of the 
Siemens type, and were charged by electro-hydraulic 
charging machines. Electric cranes were used for lifting 
and moving the plates at the cooling beds, for dealing with 
them at the shears, and for loading them into the rail- 
way wagons. 





BOILER EXPLOSION NEAR 
MACCLESFIELD. 


A FORMAL investigation has been conducted by the 
Board of Trade, under the provisions of the Boiler Explo- 
sions Act, 1882, relative to an explosion which occurred 
on February 24 at Hill-top Farm, Woodford, near 
Macclesfield, the farm being occupied by Mr. Joseph 
Holland. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. Pilcher, consulting engineer. 
Mr. Gough conducted the case for the Board of Trade. 

In opening the proceedings, Mr. Gough stated that the 
boiler was a small one of the vertical type, and had been 
— by the father of the age occupier of the 
arm about 15 years ago from a Mr. Bradley, of Hazel- 
grove, who, in his turn, had bought it 15 Fn previously 
rom @ metal broker in Manchester. r. Bradley had 
worked if for 15 years at a pressure of from 35 Ib. to 
40 Ib., and at intervals had had it examined by a boiler- 
maker. When Mr. Holland purchased it about the year 
1881, it underwent some repair, but it did not appear 
that since that time it had ever been examined by any 
competent person. On Monday, February 24, at about 
11 o’clock in the morning, the boiler exploded, inflicting 
considerable damage on the surrounding property, but as 
the attendant was fortunately absent at t 
personal injury was sustained. 

Among the witnesses examined was Mr. Joseph Hol- 
land, soz of the late Mr. Thomas Holland, who stated 
that since his father’s death the boiler had only been used 
twice, and exploded upon the second occasion. Witness 
was working the farm until the stock could be turned 
into money te the benefit of the family, his father having 
left the nw to be divided among the eight children, 
with an uncle as trustee. The death had only recently 
occurred, and the will was not yet proved. On his death- 
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bed his father advised witness to continue working the 
boiler as he had hitherto done. 

Mr. Watt, engineer-surveyor to the Board of Trade, 
presented a report, accompanied with sketches, on an 
examination he had made of the exploded boiler. The 
boiler was working at a pressure of about 25 lb. when the 
explosion occurred, but he found two weights on the 
pee valve lever which together admitted of a total pres- 
sure of above 52 lb. In his opinion the explosion was 
due to wasting of the plates through external corrosion ; 
in fact, they were worn to the thickness of eo. 
The crown of the firebox was also defective, being bu ged 
down about 24 in. ; this was due to overheating, probabl 
from shortness of water at some time or other, but that 
had not led to the explosion. 

By Mr. Pilcher : The thickness of the corroded plates 
was only about ,’, in. 

After other evidence, which we need not here repro- 
duce, Mr. Gough addressed the Court on behalf of the 
Board of Trade, and submitted the following questions on 
which he requested the judgment of the Commissioners : 

1. What was the approximate age of the boiler ? y 

2. Has it been examined by a competent person since it 
was purchased by the late Mr. Thomas Holland ? 

3. Were any measures taken by the late Mr. Holland to 
ascertain the condition of the boiler from time to time, 
and the pressure to which it could safely be worked, and 
further, was the safety valve loaded so as to blow off at 
that pressure ? 

4. By whom was an additional weight puton the safety 
valve, and was Mr. Joseph Holland justified in allowing 
it to remain there after the boiler came into his possession? 

5. Were any means ever taken by Mr. Holland to insure 
that the boiler was being worked under safe conditions ? 

6. What was the cause of the explosion ? 

7. Does blame attach to Mr. Joseph Holland ? 

Mr. Howard Smith in giving judgment reviewed the 
evidence that had been given. The boiler had been 
bought from a broker 30 years ago, so that its age was 
uncertain, but is was undoubtedly a very old one. The 
late Mr. Holland had never had it examined by any com- 
petent person, nor had he made any attempt to ascertain 
its condition, its safe working pressure, and whether the 
safety valve blew off at the proper point, There was no 
evidence to say by whom the second or extra weight had 
been placed upon the safety valve lever, but the Court 
did not think that Mr. Joseph Holland was justified in 
allowing it toremain there. No measures had apparently 
been taken to insure that the boiler worked under safe 
conditions ; there was no doubt that it was worn out, and 
that not only at the time of the explosion, but long before, 
it was ubterly unfit to be worked. With regard to the 

uestion of blame, the Court pointed out that Mr. 
in Holland was dead, and was therefore unable 
to give an explanation of the very gross manner in 
which the boiler had been neglected. For many years 
before he died it must have been in a thoroughly 
unfit condition to be worked. If the explosion had 
occurred during his lifetime, the Court would have been 
constrained to find him very seriously to blame, and 
would have made a very heavy order for costs against 
him. Bub in reply to the question put by the Board of 
Trade as to whether blame attached to Mr. Joseph 
Holland, the Court considered that his position in the 
matter was a peculiar one. He was, doubtless, the user 
of the boiler at the time of the explosion, and knew that 
it wasan oldone. As user of the boiler he was responsible, 
and the Court found that he was to blame. But although he 
was the user of the boiler, he was not its owner. The 
real owner was the trustee under the will of the late Mr. 
Thomas Holland. At the request of the trustee, and on 
behalf of the other members of the family, Mr. Joseph 
Holland had continued to work the farm, and in the 
judgment of the Court there had scarcely been time for 
him to overhaul the stock, implements, and machinery, 
including the boiler. Although it would have been better 
if he had not worked the boiler until be had had it 
examined, the Court felt that they would be justified in 
taking a lenient view of the case, and therefore had 
decided not to make any order against Mr. Joseph 
Holland for the payment of costs. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. Losnitz AND Co., Limited, Renfrew, launched 
on April 28 the twin-screw hopper barge Industry, built 
for the Government of Ceylon to the order of Messrs. 
Coode, Son, and Matthews, engineers, London. The 
vessel, which has been specially constructed to be used 
either as barge or tugboat, is fitted with triple-expansion 
engines of the most modern type. Her length is 105 ft. 6 ft.; 
beam, 20 ft. ; and depth, 9 ft. 





Messrs. Scott and Co., Greenock, on the 28th ult., 
Jaunched a screw steamer named Glaucus, for the Ocean 
Steamship Company, Limited. Dimensions: Lengtb, 
422 ft. ; breadth, 49 ft. ; depth, 314 ft. ; of 5200 tons gross, 
and a carrying capacity of 7200 tons. The builders will 
supply triple-expansion engines of 3500 horse-power indi- 
cated, the diameters of the cylinders being 29in., 50 in., 
and 82 in. respectively. The equipment of the Glaucus 
includes 14 steam winches and 25 cargo derricks, one of the 
latter capable of lifting 35 tons. This is the sixth steamer 
launched by Messrs. Scott and Co. for this company 
within the past 16 monthe. 


At Linthouse, on the 28th ult., Messrs. Alex. Stephen 
and Sons launched for Sir Christopher Furness, of West 
Hartlepool, a large cargo and cattle steamer, named the 
London City. The dimensions are 465 ft. by 49 ft. by 
34} ft., with shelter deck above. The measurement 
carrying capacity is about 10,000 tons. There is accom- 


modation under the shelter deck for 700 cattle, and in the | 





upper bridge for 100 cattle or horses, of which the Furness 
Line carry a large number. The engines (also built by 
Messrs. Stephen) have cylinders 32 in., 54 in., and 86 in. 
in diameter respectively by 54 in. stroke, and a working 
pressure of 180 lb. 





The steam yacht Latona, of 265 tons yacht measure- 
ment, designed and built by Messrs. Day, Summers, and 
Co., of the Northam Iron Works, Southampton, for Baron 
A. W. von Knoop, was launched on the 29th ult, The 
dimensions of the yacht are as follows: Length between 
perpendiculars, 136 ft. ; length on load water line, 135 ft. ; 
breadth, 20ft. 3in. ; depth, 13 ft. The engines are of 
the compound inverted surface-condensing type of 60 
horse-power nominal, the cylinders being 18 in. and 35in. 
in diameter by 24in. stroke, and boiler 10 fb. Gin. in 
diameter and 9 ft. long, working pressure 90lb. The 
owner’s accommodation is fitted in the after part of the 
vessel, and consists of saloon immediately abaft the engine- 
room, five state cabins, bath-room, &c. 





On the 30th ult. Messrs. Bartram and Sons, of Sunder- 
land, launched a steel screw steamer named Lord Kelvin 
for Messrs. John Herron and Co., of Liverpool. The 
vessel is of the spar-deck type, with long bridge covering 
engine and boiler openings, poop, and topgallant fore- 
castle. The following are the principal dimensions: 
Length, 350 ft.; breadth, 45 ft. ; depth moulded, 
26 ft. 9 in. ; with a carrying capacity of about 5200 tons 
on a very light draught of water. There are six water- 
tight bulkheads, and the double bottom will contain 
about 800 tons of water ballast. The engines will be sup- 
plied by Messrs. J. Dickinson and Sons, Limited, the 
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Rona, which was sold last season to Baron Rothschild. 
Electriclightinstallation issupplied throughout, andalarge 
projector placed forward ; also a neat steam steering engine 
has been supplied by the builder. The engines, by Mr. 
John Samuel White, are of the triple-compound type, with 
& water-tube boiler — at 200 lb. It may be 
mentioned that the vessel has been designed and con- 
structed on the patent ‘‘turn-about” system of Mr. 
White, having the after deadwood cut away and double 
rudders inserted. 


The twin-screw steamer Jattra, built by Messrs, Robert 
Duncan and Co., and —_— by Messrs. Rankine and 
Blackmore, to the order of Messrs. Morton and William- 
son, naval architects, Glasgow, for Messrs. Duncan 
M‘Neill and Co., Calcutta and London, last week suc- 
cessfully performed her trials. This steamer has been 
built specially to suit her owners’ coasting service in 
India, carrying a moderate cargo with a light draught of 
water. The dimensions are 150 ft. by ft. by 11 ft. 
moulded. When loaded with cargo to her usual deep 
draught a mean speed was maintained of 11} knots per 
hour. The Jattra is fitted for a few first-class passengers 
and also to carry a number of natives. There is an instal- 
lation of electric light, also steam steering gear, and other 
modern requirements. The engines are on Rankine’s 
patent disconnecting triple-expansion principle, one set of 
engines driving the two propellers, thus reducing the 
number of bearings and working parts requiring attention 
both when running and during an overhaul. Air pumps 
are fitted to both engines, and a separate centrifugal 
pump, so that either propeller can be driven independently 
of the other. With one propeller only working the engine 
rer ted therewith acts as a compound condensing engine, 





cylinders being 24 in., 394 in., and 65 in, in di t 

42 in. stroke, with two steel boilers 15ft. 6in. by 10 fo. 3 in., 
160 lb. working pressure. The vessel and her machinery 
are being superintended during her construction by 
Messrs. Flannery and Fritton. 


Messrs. Russell and Co., shipbuilders, Port Glasgow, 
launched on April 30 a steel screw steamer of 2720 tons 
ister, capable of carrying 4300 tons deadweight, to the 
order of Messrs. William Thomson and Co., New Bruns- 
wick. The dimensions are: Length, 310 ft.; breadth, 
42 fo. 6in.; depth, 25 ft. 6 in. Triple-expansion engines 
will be supplied by Messrs. Kincaid and Co., Greenock. 








Messrs. W. Denny and Brothers, Dumbarton, launched 
on April 30 the twin-screw steamer Sussex, built by them 
for the London, Brighton, and South Coast Railway 
Company and the Western of France Railway Company, 
and intended to run between Newhaven and Dieppe, to 
replace the Seaford, lost last year, and which was also 
built by Messrs. Denny, and was illustrated in ENGINEER- 
ING, vol. lviii., pages 385, 396. The Sussex is virtually 


a repeat of the Seaford, and will be measured for 750 | 7 


assengers. The machinery, which is supplied by Messrs. 
me B and Co., is identical with that supplied to the 
ord. 





The twin-screw steamer Sapucaia, built by Messrs. A, 
Rodgers and Co., of Port Glasgow, and engined by 
Messrs. Hall-Brown, Buttery, and Co., of Govan, was 
tried on the 1st inst. on the Gareloch measured mile, 
when the mean speed was found to be 10.3 knots, being 
rather more than 1} knots above the guaranteed speed. 
Barely three months have elapsed from the placing of the 
order. It may be said that the steamer is the first of a 
new type of steamers for the Amazon Steam Navigation 
Company, being intended solely for cargo purposes. The 
engines are twin-screw triple-expansion engines, with a 
large boiler working at a pressure of 160lb. A sister 
ship, the Barcellos, was launched by Messrs, Rodgers on 
April 28. 





Messrs. William Simons and Co., Limited, Renfrew, 
launched on the 1st inst. from their yard the last of the 
three steam hopper barges recently ordered by the Ad- 
miralty. It is of the following dimensions: Length, 
160 ft.; breadth, 28 ft. 6 in.; depth, 12 ft. 6in.; and has 
a hopper capacity for 570 tons of dredging. 


The new paddle steamer Southend Belle, built by 
Messrs. William Denny and Brothers, and engined by 
Messrs. Denny and Co., Dumbarton, for the Belle Steam- 
boat Company, London, went down the Clyde on her 
trial trip on the 5th inst. The steamer is 249 ft. long by 
30 ft. broad by 104 ft. deep, and when on her runs be- 
tween London and Clacton-on-the-Sea will carry about 
2000 passengers. She has engines of the direct-acting 
triple-expansion diagonal surface-condensing type, and is 
fitted with feathering steel floats. She is also fitted with 
two Navy-type boilers, working at a pressure of 160 lb. 
to the square inch. She has forced draught on the closed 
stokehold principle, the air being supplied by a fan driven 
by a Bumstead engine. She is also supplied with Messrs. 
Denny and Co.’s patent arrangement for arresting the 
sparks and dust thrown out by the forced draught. The 
dining saloon is capable of dining 120, whilst there are also 
a ladies’ boudoir, private cabins, and private dining accom- 
modation. She is fitted throughout with electric light, 
whilst the ventilation has been well attended to. On the 
measured mile the Southend Belle attained a speed of 21 
miles an hour, her guarantee being 19 miles, 








The steam yacht Scud went on her official steam trials 
on the measured knot at Stokes Bay on the 7th inst., 
when the remarkable mean speed of knots was 
attained. She is a steel yacht of about 90 ft. water-line 
length, and built by Mr. John Samuel White, East 
Cowes, on exceptionally light scantlings. Her owner is 
Mr. A. H. E. Wood, late owner of the steam yacht 





The engines for handiness are fitted with steam reversing 
cylinders. Steam is supplied by one boiler working under 
assisted draught. The trials were attended r. Bain 
on behalf of the owners, and by Captain MacPhail, who 
takes the vessel to India. 





The Central Marine Engineering Works of Messrs. 
William Gray and Oo., Limited, West Hartlepool, have 
just fitted a steel screw steamer, the Inchmona, with 
quadruple-expansion five-crank engines, designed by Mr. 
Mudd, the manager. There are two low-pressure cylin- 
ders, and the cranks are set at equal angles ; the stroke 
is 42 in., and the revolutions 100 per minute. The cylin- 
ders are 17 in., 24 in., 34 in., 42 in., and 42 in. in dia- 
meter, and the reciprocating weights are all equal. In 
the case of the Inchmona the working pressure is 255 lb. 
per square inch, and the boilers, which are of the ordinary 
cylindrical multitubular type, were tested by Lloyd’s to 
510 lb. per square inch without any sign of leakage what- 
ever. These boilers are fitted with ‘Mr. Mudd’s system 
of superheating apparatus combined with the well-known 
llis and Eaves’ type of induced draught, and with Serve 
tubes and retarders. An attempt is here made not only 
to supply the engine with dry steam from the boilers, but 
to retain it in a dry state throughout the engine; and to 
this effect there are combined with the superheater an 
apparatus that Mr. Mudd calls an initial receiver, an 
exceptionally complete system of steam jacketing to the 
cylinders, and an exhaust control arrangement. Thereis 
also an unusually elaborate scheme of feed heating. In- 
stead of the usual single vessel, there are a series of feed 
heaters worked at graduated temperatures, and as the 
water passes through these it continues to rise in tem- 
perature, until, on entering the boilers, it is nearly at the 
temperature of the steam. On the trials the thermo- 
meters registered about 400 deg. Fahr. as the tempera- 
ture of the feed water as it passed the meter and entered 
the boilers. The feed pumps are of the well-known 
Weir’s make, 





Messrs. Joseph L. Thompson and Sons, Limited, 
Sunderland, have just delivered two finely modelled steel 
screw steamers, the Maria Rickmeras and the Ellen Rick- 
mers, built to the order of Messrs. Rickmers, Reismuhlen, 
Rhoderei, and Schiffbau A. G., Bremen, which are in- 
tended to run in the rice trade mainly between China and 
Bremen. The general description of the vessels is as 
follows: 427 ft. long, 50 ft. 6 in. wide, and 30 ft. deep, 
moulded, and they are designed to carry a deadweight 
of over 7200 tons with Lloyd’s summer freeboard. They 
belong to the three-deck class, have a full poop, lon 
bridge, and topgallant forecastle. The poop is arrang 
for cargo. The engines for the Maria Rickmers have been 
supplied by Messrs. George Clark, Limited, Sunderland. 
The cylinders are 27 in., 43 in., and 72 in. in diameter, 
with astroke of 48 in. Steam is supplied by four multi- 
tubular boilers, working at 180 lb. pressure. The engines 
for the Ellen Rickmers have been supplied by Messrs. 
John Dickinson and Sons, Limited, Sunderland, and are 
of the same sizes as the above, but with three boilers only, 
in this vessel Howden’s system of forced ya having 
been adopted. Both vessels had successful trials, 





Giascow anp West or Scortanp TECHNICAL COL- 
LEGE ScientTiric Soctety.—Tbe annual general meeting 
of the above society was held on Saturday, April 18. 
The principal business consisted in election of office- 
bearers for the ensuing session, the new President being 
Mr. E. Hall-Brown, M.I.M.E. It was announced that 
the gold medal of the society had been awarded to Mr. 
J. W. B. Stokes for a paper on ‘The Strength of 
Columns,” to be read next session. The first excursion of 
the present session was made on Saturday, May 2, to the 
works of Messrs. Lindsay, Burnett, and Co., boiler- 
makers, and Messrs. Hall-Brown, Buttery, and Co., 
‘narine engineers, both situated in Govan. 
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| the movable jaw may be made of any desired shape, and the ve 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS | ,, grooves bin the bods @ to caenpend pr sit Dry ( yer 


UNDER THE ACTS 1888—1888. 


The number of views given in the Specification Drawings is stated | 
in each case ; where none are mentioned, the Specrfication is | — 1 Tanemnting hai (4 Figs.) 


not illustrated. 
Where inventions are communicated from abroad, the Names, | 
&c., of the Communicators are given in italics. | 
Copies of ifications may be obtained at the Patent Office | 
Sale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. | 
The date of the advertisement of the acceptance of @ complete 
specification is, in each case, given after the abstract, unless the | 
atent has been sealed, when the date of sealing is given. | 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete speci 5 | 
ve notice at the Patent Office of opposition to the grant of a | 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 

7344. J. Bretherton, Little Hoole, Lancaster. 
Presses for Straw. [10 Figs.) April 10, 1895.— 
in carrying out this invention an arrangement of compression 
boxes (preferably four) projecting from a common horizontally 
disposed axis is employed. In the case of four boxes they are | 
arranged to project at right angles to each other, and are capable 
of being turned upon their axis end over end, the box, which for 
the time being is at the top, receiving—upon a false or sliding 
bottom—the straw direct from the thrashing machine. When 
filled, a hinged lid door or grate is closed so as to cover up the end | 
of the box, whereupon the newly filled box is turned over into a 
horizontal position. The false bottom is then by means of sliding | 
rods pushed up so as to compress the straw to the required size of 
bale, whereupon it is tied up by means of cords or wires laid 
across the false bottom before the introduction of the straw into 
the box. The outer ends of the reciprocating side rods or bars 
are in the form of inwardly turned fingers, arranged to press 
against the back of the sliding false bottom (which acts as a 
plunger or ram) and to travel horizontally through slots in the 
two opposite sides of the compression boxes. 1, 2,8, 4are the four | 
compression boxes projecting from the central shaft 5 carried 
in bearings fastened to the framework of the apparatus. Sare the 
plungers. 9 are the side rods moved to and fro by a crank 10 and | 
connecting-rod mechanism driven from the toothed wheel 12, into 
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which is geared a pinion wheel 13 on the flywheel shaft 14. The 
rods 9 are connected to slides 15, 15a, the outer one 15a carrying 
a vertical spindle 16, on which are fixedly mounted the upper and 
fingers or hooks 17 which move in horizontal planes. 18 is a finger 
normally standing vertically and fast upon one end of a spindle 
19, upon whose other end is an arm 20 carrying the cross finger 
20a which engages at each forward movement of the hooks and 
side rods wi ‘the vertical finger 21 at the end of the connecting- 
rod 22. When the hooks 17 commence to press forward they are 
in the position shown. As the hooks press forward the plunger 8, 
the vertical face of the lower hook reaches in due course the finger 
18, and pushing it back passes over it, but meanwhile the move- 
ment of the finger 18 transmitted through the spindle 19 has 
moved back the arm 20, thus moving the connecting-rod 22 and 
attendant mechanism back. 23 is a lever on the fixed stud or 
fulcrum 24 jointed at its upper end to the connecting-rod 25, and 
at ita lower end to the plate 26, which is carried on the pivoted 
links 26a. The lever 23 has an arm 27 which operates the rocking 
lever 28 mounted on the fixed stud or fulcrum 29, which engages 
at ite outer end with the vertically sliding pin or spindle 30. e 
vertical spindle 30 carries a bent finger 31 which acts in conjunc- 
tion with the notched flanged pulley 32. At the other side of the 
machine a connecting-rod (operated by the lever 33 through the 
medium of the shaft 33a) corresponding to 25 is caused to operate 
& vertical spindle similar to 30. (Accepted April 1, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


5985. W. Brookes, Sheffield. Movable Spanners. 
{8 Figs.) March 22, 1895.—This invention relates to a spanner 
having a movable jaw which slides on the upper portion of the 
handle or shank, and is worked by meansof a screw roller attached 
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to the movable jaw, and a screw rack on the edge of the upper 
Portion of the handle or shank. In the improved spanner there 
are rolled, cast, or otherwise formed on the upper portion of the 
handle a, one or more grooves on either side; and in the mov- | 





| out of a strip of metal, and then linked together by a al 


| pushing and pulling parts, which are fixed to a side disc m and 
to a tooth 


able jaw c there are formed in any suitable manner projections or 
lugs d, to slide inside the aforesaid groove or grooves b. These 
projections or lugs not only strengthen the eye of the movable 
jaw, but reduce the strain on the screw roller f, and the screw rack 
g, when the spanner is being used. The projections or lugs d on 


February 5, 1896). 
A. J. Boult, London, (Kraftt and Schiill, 
ture of C 4 Fi 


December 7, 1895.—This invention has for its object a machine 
for making that kind of chain in which the links = one through 
another and forma continuous chain with folded links. The chain 
is 80 made that separate links are first stamped out of flat wire or 


mechanism so as to form a continuous chain. The flat wire or 
metal strip coming off the reel h (Fig. 3) at each revolution of the 
machine, is moved forward the length of one link through pincers 
@ (Figs. 1 and 3), and comes first under the punch ) (Figs. 1 and 
2), then enters at c into the preceding link, the new link being 
































then cut off at @ Fig. 1). The link is then taken hold of by a 
rotating vice e, turned through an angle of 90 deg., then bent 
by a sliding bolt /, and finally pressed round a vertically movable 
core ¢ by two sliding bars g! and g?, the chain leaving the machine 
at the reciprocating piece & ready for use in a finished state. The 
pincers a, the punch b, the dies 1, 2, 3, 4,5 (the number of which 
varies according to the — of the flat wire or the metal stri 
and the shape of the chain links to be made), and the two punches 
for the holes 6, 7, the slide-bar g!, and the core i are worked b 
eccentrics on the shaft (Figs. 2 and 3), while thesliding bolt /, the 
slide-bar g?, and the piece k are worked by means of different 


ed wheel n. The rotating vice e is worked by a cam 0 
which turns a pinion g through a rack p. (Accepted April9, 1896). 


RAILWAYS AND TRAMWAYS. 


10,437. Sir Edward Gree Wakefield, Yorks. 
Railway and Tramway Vehicles. [11 Figs.| May 27, 
1896.—To carry this invention into practice a series of inflatable 
rings or lengths of tubes with cl ends are prepared, and pro- 

or covered with a separate fabric, or with coated fabrics 
or incorporated with the rubber to prevent a too great inflation. 
These are arranged in any desired number or tions on the 
underframe of a railway carriage, and the bod set on so that 
it shall be supported by them, guides or chocks being employed 
to locate and retain the inflated rings or tubes in their respective 
positions. A is an inflated bag of the shape desired to suit the 
position it has to occupy. B, B are half cup or dished sockets, 
within which the bag is held. C are bracketa affixed to the under- 


Fig. Fig.2. 











frame D of the vehicle, and E are brackets secured to the bottom 
rail F of the body G. H are bolte projecting from brackets E to 
down through the brackets C, and for locating the body to 


prevent it having other than an up-and-down motion while travel- 2 
in 


lis the nozzle of bag A. J is an air tube in connection 
with any kind of pump, and either fed singly by se te tubes, 
or any number of such tubes may be — a as desired. The 
figures show a vehicle having rota axles K, but the axle may 
be a fixture to the bracket C by clip-plate and pinch-nuts, in 
which case the bolts H can project upwardly from the bracket C 
and up through the bracket E. The inflated bags A are prefer- 
ably made of thin rubber, and inclosed in a compounded rubber 
and canvas jacket A!. en ring-shaped bags A are used, the 


close contact by ring-plates and screws, the said jackets bein 
flexible and kept extended by air pressure within eben A. Each 
bag by its nozzie is arranged to be inflated separately, but all the 
bags may be simultaneously inflated by connecting their branch 
sie moving part of the venice @ wiich fle apes eed, 
rt of the v le w 8 tted. 
(Accepted April 1, 1896). —_ 


STEAM ENGINES, BCILERS, EVAPORATORS, &c. 

11,040. J. Jones, Merthyr, Tydfil, Glamorgan. 
Apparates for Inducing Draught, [5 Figs.) June 4, 
1895.—This invention has reference to an improved construction 
of blast pipe or draught-inducing apparatus of the kind through 
which exhaust steam from the cylinders of a locomotive, portable, 
traction, or other such engine is caused to pass, and whence it is so 
projected into the chimney as to induce a powerful draught 
through the flue tubes of the engine boiler. Fig. 2 shows the 
apparatus in position in the smoke of a boiler of locomotive 
type. The improved apparatus comprises a pipe 1 whose bore 
tapers slightly from the bottom towards the top, more or less 
according to the draught required, and outside of this pipe a 
jacket extending partly round the pipe 1 for the greater = oe 
of its length and entirely around the pipe at its upper part ; the wall 
2 of the jacket forming an annulap space 3 eround the upper part of 
the pipe, and extending short distance above it, The cross-sectional 
area of the jacket preferably increases gradually from the lower 
partly annular portion up to the annular portion 3, thus the suc- 


Fig.1 











tion produced all around the latter by theaction of the steam 
escaping from the pipe can be effectually utilised. The upper 
end of the wall of the jacket may also advantageously be slightly 
contracted as shown. The wall of the jacket at the deeper side is 
pierced with a number of holes 4, preferably of conical form, and 
the blast pipe is arranged with these holes towards the boiler tube- 
plate 5 (Fig. 4), the bys pee holes being below the top of 
the pipe 1. The bottom of the jacket is open at 3a, the lower edge 
of the jacket wall being preferably fla as shown. With such 
an apparatus, exhaust steam issuing from the engine cylinders 6 
through the biast pipe 1 will cause an upward draught in the 
annularspace 3 surrounding the upper part of that pipe, thereby 
exhausting air from the smokebox through the holes 4 in the 
wall of the jacket 2, and producing a — vacuum, uniform or 
approximately so, practically throughout the smokebox 7, thus 
tending, whilst the engine is working, to keep the bottom tubes & 
of the boiler 9 free from dust as well as the top tubes, and so 
obviating or reducing the necessity of scraping and brushing out 
the tubes, to increase the effective heating surface of the boiler, 
and thereby to economise fuel. (Accepted April 9, 1896). 


7938. J. J. Meldrum, T. F. M d 
Meldrum, Manchester. Artificial Supplying of Air 
to Steam Generato: gous Furnaces. 
6 Figs.) April 22, 1895.—a are the furnaces of the erator. 
is the whole furnace front fitting. care steam ys blowers. d 
is the air heater or regenerator; and ¢ is a conduit forming com- 
munication between the regenerator d and the furnace front or 
fitting b, The bodies of the blowers c lie ically wholly 
within the —_ under the bars of the grate /, The mouths or 
entrances of these three blowers are open to the interior of a 
chamber t, formed by h, and the front plate of the front 
fitting b. Communication between this chamber and the conduit 
é is effected by the passage i}, which is formed in the furnace 
front fitting b by the outer side plate thereof, the plate j (which 


PS | forms a stoking tunnel through the fitting), and the diaphragm ;’', 


and the front and back plates of b. The stoking tunnel is mainly 


Y | formed through the fitting 6, by the wall or plate j, and the plate 
i 


h' (which constitutes the dead plate), forming the roof to the 
chamber‘; and in front of this tunnel the usual firing door & is 
provided. Around the tunnel—excepting at the pari where the 
roseage i is on one side of it—a chamber / is provided, and to this 
chamber hot air from the ashpit a is introduced, communication 








between the chamber and the ashpit being provided by the 
passage m, which lies to one end of the chamber i. Between 
these passages / and m isa ting valve m! worked from out- 
side the front, by which the amount of air admitted to the chamber 
1 is controlled. The plate 7' separating the chamber / 
furnace is perforated, and through these apertures jets of air are 
discharged forward and ata slightly downward inclination. These 
jets serve to mix A the gaseous products of combustion, and to 
effect the combustion of those which are driven off from the fire 
in an unburnt condition. Accees is had to the ashpit through the 
paseage o beneath the floor of the chamber?. The motor steam 
‘or the blowers c is supplied through the pipe 7, and is dried by 
rows of this steam supply pipe in the smokebox 7 above 
the fire-tubes of the steam generator. The supply of steam is 
regulated by the cock qi and it passes to the blowers from the 
part of the pipe a the chamber i, th h hollow bridges 
of the blowers. e@ regenerator d is — in the uptake s of 
the generator, and ists of vertical tubes ¢, through which the 
gases from the boiler tubes pass, such tubes being supported top 
and bottom in an upper plate d!, forming a root to the regene- 
rator, and a lower plate d? at the bottom, forming a floor to it, 





jackete are made of disc form, and their edges are clipped into 


and a roof to the smokebox r. The entrance for air to the regene- 
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rator is through an opening at d®, provided in the side plate of 
the uptake. When steam is turned on to the jet blowers c, air 
from the ber i is abstracted, and thereby outside atmo- 
spheric air is caused to flow through the regenerator d where it 
becomes heated, down through the es ¢ and i', and into the 
chamber /, it having become heated in ite passage over the tubes 
t of the regenerator. The air moved by the blowers is forced into 
the ashpit, and the pressure therein is maintained by them above 
that of the atmosphere. By this pressure some of the hot air (the 
quantity being regulated by the extent of opening of the valve m') 
passes from the ashpit by the passage m into the chamber /, and 
thence through the apertures in the plate /', in jete, amongst the 
flames and gases, whereby they are mixed and combustion of the 
unburnt parte effected. (Accepted April 1, 1896). 


9786. R. Dawson, Stalybridge, Chester. Appa- 
ratus for Separating Grit, Water, or Grease 
from Steam or other Liquids. (8 Figs.) May 17, 1895. 
—This apparatus is formed of a casting A with a vertical divi- 
sion plate B and a perforated horizontal separator plate C dividing 
it into three chambers, two upper chambers a, a'!, and a lower 
chamber a!!, a steam inlet orifice D being provided in the cham- 
ber a, and the outlet Kin the chamber a!. The division plate B 
extends down towards the bottom of the apparatus with sufficient 
space below it in the chamber a1! for the steam to round it 
and allow of the impurities to collect below it. e separator 
plate © extends horizontally across the apparatus, and is provided 
with perforations c, cl, the perforations c at the side at which the 


h 








steam enters being preferably larger than those at the outlet side. 
Where the apparatus is intended for separatipg water or oil from 
steam it may also be provided with another chamber a'"! placed 
at the bottom, and a false or perforated bottom or drip plate F 
to prevent the steam —s again in contact with the water or 
oil or prevent any current that may be passing through the epPa 
ratus from agitating it. The outlet pipe E may also be fitted 
with a steel sleeve G of funnel shape to prevent water which may 
be formed by the steam condensing on the sides of the chamber 
from creeping up into the outlet, as such water of condensation 
wili drop k from the lower edge. A plug or blow-off pipe is 
fitted to the bottom of the apparatus, which can be opened at any 
time to remove the impurities which have collected in the bottom. 
(Accepted April 1, 1896). 


10,232. D. Davy, and_Davy Brothers, Limited, 
Sheffield. Flued Steam Boilers. [5 Figs.] May 23, 1895. 
—Each fiue is constructed of short tubular lengths of flue sections 
A, B alternately of different diameters, that is to say, every alter- 
nate section B of the flue is of lesser diameter than the intermediate 
sections A. This alternation of diameter preferably extends 

_ throughout the flue except the part inclosing the furnace, which 
is of sections A of uniform diameter. These flue sections A, B are 
united by external flange joints, the flanges J of the smaller 
sections B being of substantially equal diameter to those a of the 
larger sections A, go that the flanged ends of the large and small 
sections may be riveted together either directly or preferably 
with a joint ringc between them as shown. The flue sections 
A, B, therefore, differ in diameter throughout the length of their 
cylindrical portions, but their flanges are of substantially equal 
exvernal diameter. The flanges J of the smaller sections B are 
therefore broader than those a of the larger sections A, and they 
are formed or turned up from the cylindrical part of the section 
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preferably toa gradual sweep or curve having a radius consider- 
ably greater than that of the flanges a of the larger sections A so 
as to form a flange of trumpet-mouth form. This difference in the 
relative diameters of the sections A, B in the areas and the curva- 
tures of their flanged ends is exemplified in Fig. 2, which is a 
section of such a joint, r being the radius of curvature of the 
flange a, and 7! that of the flange b. Increased area of the flanges 
of the smaller sections and consequently increased capability of 
yielding to longitudinal expansion and contraction are obtained 
without loss of generative power, because the decrease in the area 
of the heating surface oo on the decreased diameter of 
the alternate tubes B is more than compensated for by the fact 
that the flames, instead of ng ¢cirectly through the flue and so 
escaping contact with its sides, are diverted and more or less im- 
peded in their course, so that they are caused to strike against the 
sides of the flue and to act with greater efficiency on the heating 
surface than would be the case were the flue of uniform diameter. 
(Accepted April 1, 1896). 


10,317. H. McPhail, Wakefield, Yorks. Furnaces. 
[3 Figs.) May 24, 1825.—This invention relates to steam g t 





ends. Each of these pi communicates at one end with the 
bottom flue and at the other end with one of the furnaces, the 
pipe being attached at this end to the door frame E of the furnace. 
Each pipe extends horizontally for some distance in the bottom 
flue towards the rear end of the boiler, and is placed close to the 
bottom of the boiler shell, so that it will collect only the lighter 
products of combustion and the unburned air which travels 
mostly along the top of the flue. In some instances the pipes are 
provided with funnel-shaped extremities. The pipe D or its equi- 
valent shaft or flue is generally attached to the front of the door 


Fig.2. 
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frame, although in some instances the door frame is made to pro- 
ject from the front end plate of the boiler, and then the pi is 
attached to the side of the frame. In lieu of a simple opening in 
the door frame of the furnace for the passage of the air and 
to be discharged directly into the furnace, the said frame is some- 
times constructed with an internal channel or chamber E? (Fig. 3) 
into which the air and gases are disc’ ed, and from which they 
_ into the furnace through openings E?iu the inner wall thereof. 
he outlets E? from the channel or chamber are preferably 
situated just above the level of the dead plate, but they may be at 
apy other point. In some instances the pipe or flue for convey- 
the air and gases to the furnace passes through the boiler, or 
through the internal flue or flues, and is arranged to deliver the 
air avd gases through the door frame as before stated or through 
the grate either along with the air for oY combustion or 
independently thereof. Although the pi s D are shown com- 
municating with the bottom flue of the er at points near the 
front end thereof, they may communicate with such flue at any 
other points or points thereof as may be desired, or they may be 
aoe to communicate with the side flues. (Accepted April 1, 


10,339. R. Grego: London. Combined Safety 
Valve and Fusible Plug. {1 Fig.] May 27, 1895.—This 
invention relates to improvements in safety valves for kitchen 
boilers, with the object of preventing explosions through over- 
heating as the result of shortness of water. The improved safety 
valve, which may be of the deadweight or of the spring type (but 





is preferably an ordinary spring safety valve of the kind shown 
in the figure), comprises a core or plug A of fusible metal placed 
in the centre of the cone seating, and arran to melt at a tem- 
perature suited to the requirements of the boiler. The melting 
of the fusible plug provides a ready vent in case the valve seating 
ie00) have become set fast by corrosion, &c. (Accepted April 9, 


SHIPS AND NAUTICAL APPLIANCES. 


10,613. H.Mechan, Glasgow. Sliding Water-tight 
Doors for Ships’ Bulkheads. [8 ave May 29, 1895.— 
The main part of this improved water-tight door is made of a 
plate A of steel stiffened by being stamped or d with 
curved indentations B, extending across at one or more parts of 









































and other furnaces, and has for its objects the prevention of smoke 
and the attainment of great economy in the consumption of fuel. 
Acoording to this invention a portion of the unburned or partially 
burned air and gases is abstracted from the furnace flue or flues 
at any suitable point or points thereof, and is returned to the fur- 











the door. For the purpose of fixing to the edges or borders of the 
steel plate A, the usual bearing strips C of gun-metal, brass, or 
other alloy or metal to work in the guides D of the door frame E 





nace to be completely burned therein. A is the boiler, B is the 


bottom flue, C, C are the side flues, D, D are pipes open at both 





holes G are punched in the edges of the steel plate, and the steel 


bearing strips, are cast, so that the strips will be cast in position 
on the steel plate, the parts on the two sides being connected 
through the punched holes. The annexed figures illustrate an 
arrangement suitable for horizontally moving doore. A modified 
arrangement suitable for vertically moving doors is also described 
and illustrated in the specification. (Accepted April 9, 1896). 


TEXTILE MACHINERY. 

J. S. Farmer, Southport, Lancaster. Ap- 

aratus for , Cleansing, and Treating 
oven Fabrics. [2 Figs.) May 28, 1895.—a represents a 
tank in the sides of which is fitted a shaft b carrying a hollow 
drum ¢ fitted with buckets d upon its periphery; this drum 
extends nearly across the full width of the tank a. On the same 
shaft b of the drum, and between its ends and the inside frame of 
the tank, are mounted loosely two circular plates e which have two 
annular flanges near their 7: and upon the periphery are 
formed recesses to receive the links of achain f. The two inside 
flanges carry a number of bars g which form an open cage entirely 
surrounding the buckets d on the drum c. These rods are spaced 
by narrow bands of metal which are passed under and over the 
rods to connect them together near the ends and middle of their 
length. The two larger flanges by means of the chains f support 
a travelling lattice composed of bars / that surround the cage 
except for a certain distance above the centre of the drum c, the 
bars h being also connected together at intervals by thin bands 
of metal. The chains f and lattice bars h over a driven chain- 
wheel i to the periphery of the circular plates e, through the tank 
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over a second chain wheel j, preferably driven, then over guide 
pulleys k,1,m, n, back to the first driven chain-wheel i. The 
tank a is kept filled with liquor to the depth of the buckets, a 
space being left between the liquor and the upper portion of the 
cage. The drum c with its buckets is driven at any suitable speed 
and by any convenient driving mechanism ; motion in the same 
direction, but generally at a slower » is given by the chain 
wheels i, j to the chains f and travelling lattice bars h. The 
fabric o to be soaked and cleansed is then plaited down upon the 
bars g which form the open cage close to the travelling lattice h 
where it enters the liquor. The action of the liquor discharged 
by the buckets d forces the fabric against the lattice bars h, which 
carry it forward, the buckets driving the liquor constantly upon 
the fabric so long as it is in the tank. Any suitable number 
of driven rollers p with beaters or projections may be mounted 
in bearings in the sides of the tank to drive the liquor against 
the other side of the fabric. The of the travelling lattice h 
can be varied so as to allow the fabric to take a longer or shorter 
time in passing through the machine, and by suitable guide 
rollers the fabric when it has passed out of the machine at one 
side can be conducted to the other side and again plaited on to 
the cage for further treatment or to other and continuous opera- 
tions. (Accepted April 1, 1896). 


8223. W. Defries, London. (Geneste Herscher and Co., 
Paris.) Disinfe Appara' (2 Figs.] April 25, 
1895.—This invention relates to a self-contained apparatus for 
disinfection with saturated steam. The apparatus consists essen- 
tially of a boiler A, preferably partly inclosed by a furnace, upon 
the top of which is mounted a disinfection chamber D, the pres- 
sure in the boiler and in the chamber being controlled by a liquid 
seal in an adjoining cylinder F. The cylinder F is partially filled 
with water or other suitable fluid, and the open tube B from the 
boiler extends in it vertically downwards nearly to the bottom, 
the tube C connected with the disinfection chamber terminating 
somewhat higher. A sufficient space is left at the top of the 
cylinder to accommodate the fluid from the vertical tubes when 
they are filled with steam, and an overflow is provided slightly 
above the level which the fluid then attains. The furnace gases 
are led through coils arranged within a chamber of suitable size 
intended for drying, after traversing which they escape up a 
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Fig.1.. 


Fig.2. 





6223 


chimney. This chamber is preferably made with a vertical 
central division, and the lower part may be separated from the 
upper, and used for storing fuel or for accommodating a wheeled 
fuel-box. When it is desired to disinfect, the cock on the 
connection C between the boiler and the disinfecti hamber is 
opened. The steam enters and circulates in the annular space 
between the screen d and the outer wall of the chamber D, and 
enters the chamber divested of superfluous moisture through the 
perforations or slot d! in the top of the screen. It out 
through the pipe E connecting the chamber with the control 
cylinder F so soon as the pressure has reached that which cor- 
responds to the depth to which the tube is sealed in that cylinder, 
and in this way the working steam temperature is determined. 
When the pressure in the boiler exceeds that corresponding to 
the depth to which its vertical tube in the control cylinder is 
sealed, the steam escapes until the pressure is sufficfently re- 
duced. (Accepted April 1, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the ae time, and 
reporte of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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MODERN THEATRE STAGES.—No. IX. 
By Epwin O. Sacus, Architect. 
Woop anp Iron Sraces.—THE Paris NationaL 
Opera Hovse. 

In the preceding chapters on English and Con- 
tinental wooden stages, I have distinctly described 
my examples as types, and have selected my illus- 
trations with the object of showing the principal 
lines on which the construction of a stage is based 
both at home and abroad. I shall now describe 
individual stages, to show what progress has been 
made in stage construction of late years. Where such 
structures as Idescribe have been repeated elsewhere 
to such an extent that they have become examples 
of distinct types, I shall point this out, otherwise 
they may be considered as single instances of the 


‘operations commenced on the Paris Opera House 





adoption of some new principle. I shall, however, 
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as predicted, have constantly to refer back to the 
preceding chapters, where my illustrations of the 
typical London wooden stage of to-day and the 
examples of French and German wooden stages 
serve as a basis for the general and foreign tech- 
nical expressions used in ‘‘stageland,” and for 
comparison, when some allusion to the elementary 
lines of stage construction is requisite. Where fea- 
sible, I shall give dimensions in my future descrip- 
tions, to assist in the appreciation of size, both as 
regards general arrangement and the technique of 
details. 

The first stage I propose treating individually is 
at the Paris Opera House. This stage has, no 
doubt, had an enormous influence on the construc- 
tion of other French work, but it is by no means 
an example of any specific class or system of stage 
mechanism. Its unusual dimensions would alone 
prevent the Paris Opera House stage from being a 
suitable model for copyists. A model must generally 
have average dimensions, and not extraordinary ones. 
The Paris Opera House is, up to the present, the 
largest theatre in the world, as the St. Petersburg 
Opera House has not yet been carried out, and this 
has prevented other parts being copied as well as 
its stage. The Paris stage was also too large for 
the mere adoption of the recognised system of an 
average French stage of the time of its construction. 
It was owing to its size that its construction re- 
ceived special attention, which would certainly not 
have been the case if there had been the slightest 
possibility of the well-known conservatism of the 
stage carpenter being upheld. 

The history of the building is most interesting, 
and the history of the design adopted for the stage 
is certainly also remarkable. The original scheme 
for the building was the result of a limited com- 
petition which had followed an open competition 
held in 1860. There were 171 designs in the open 
competition, whilst thesecond concours waslimited to 
five selected candidates. The assessors unanimously 
accorded the premium to M. Charles Garnier, who 


commenced work by making a tour of inspection to 
all existing theatres. The impressions gathered were 
compiled in book form under the title ‘‘Le 
Théatre.” M. Garnier, by the bye, classified the 
theatres of the world as (1) Italian, (2) French, 
and (3) German, remarking that the latter division 
had been developed from the former. The building 


site in 1861, and in July, 1862, the foundation stone 
was laid with some ceremony. Much difficulty was 
experienced in the foundations. The building was 
roofed in during 1869, but work soon had to 
be guspended on account of the Franco-German 
War. During this unfortunate period, the Opera 
House was first used as a hospital, and later on as 
a warehouse. Much damage was done, the repairs 





requiring some 10,000/. In 1873 the building was 
again in the builder’s hands, and its completion 
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Stace Fioor, Paris Opera Hovse. 


was promised for 1876. As the old Opera House 
was, however, shortly after destroyed by fire, a 
more rapid completion was desirable, and the audi- 
torium was opened in January, 1875. The com- 
pletion of the interior decoration was then con- 
tinued at leisure. From this abstract of the history 
of the building, it will easily be seen under what 
circumstances the stage was constructed. The 
dates of the opening of the theatres from which I 
took my Continental examples of wooden stages 
for the preceding chapters were 1869 for Vienna, 
1878 for Dresden, and 1887 for Brussels. At Paris 
the works were taken in hand in 1861, and the 
Continental stage of that period was elementary 
indeed. The rapid completion of the building 
should also be noted, as this must have consider- 
ably influenced the arrangement of technical de- 
tails in the construction of the stage for which 
time would have been invaluable. 

The erection of the Grand Opera House, Paris, 
afforded an excellent opportunity for all inventors 
of theatre appliances to attempt an introduction of 
their novelties with the certainty of courteous con- 
sideration, and the impossibility of a refusal on 
account of a lack of funds. It was common know- 
ledge that the architect, M. Charles Garnier, was 
ever ready to look into anything new that was put 
before him, and that he had practically plein 
pouvoir in financial matters. The Grand Opera is 
a national institution, and nothing was ever want- 
ing during its construction to make its new home 
a model and thoroughly up-to-date building. In 
the same way as the auditorium and its foyers 
received every possible attention, the stage and its 
offices were subjects of most exhaustive delibera- 
tion, the authorities going to the length of electing 
a special commission to consider the arrange- 
ments of the stage proper. This commis- 
sion was composed of quite a number of leading 
authorities, with M. Regnault, a member of the In- 
stitute of France, as its president. Besides M. 
Charles Garnier, the architect, and M. Louvet, his 





clerk of works in chief, the board included M. E. 
Perrin, the managing director of the Opera 
House; M. Tresca, assistant manager of the Science 
and Arts Department; M. de Cardaillac, head of 
the Public Works Department; M. Martin, formerly 
the chief secretary of the Opera, and M. Brabant, 
engineer of the Porte Saint Martin Theatre ; 
Messrs. Nolan. Cambon, and Depleschin, scenic 
artists, and M. Dacré, stage engineer-in-chief of the 
Opera. The deliberations of the commission were 
spread over six years, sub-committees first examin- 
ing the numerous schemes and models submitted 
for their consideration, and taking the evidence of 
experts who were retained to frame reports on 
individual points. The results of this onerous 
work can, however, scarcely be considered satis- 
factory, as none of the proposals were accepted, and 
not even some compromise arrived at. As will be 
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seen from the illustrations and description, the 
principles of the old French wooden stage were 
retained with but little alteration, iron only being 
introduced to replace wood where the latter mate- 
rial was found to be unsuitable on account of 
greater loads and bearings which had to be dealt 
with. A great opportunity was lost, and the 
German-speaking countries were left to do what: 
France so curiously failed in. M. Garnier stil} 
mourns this lost opportunity, though, as he only 
last month observed to me when touching on the 
subject, the modern appliances, to his mind, seemed 
to have a tendency to complicate matters for the 
scenic artist, fixing him to a large number of 
“ points ” in his compositions. In my opinion this 
tendency certainly exists, and has led to some bad 
mistakes in the first examples of modern mechanism. 
But in the Jater exampler, as will be shown in due. 
course, to my mind, even greater simplicity has 
been arrived at for the scenic artist than ever existed 
on the wooden stage of old. 

At the time of the erection of the Grand Opera 
House at Paris, there was no other theatre in the: 
world approaching its size, and we only lately hear 
of a larger establishment being — for St. 
Petersburg, where the late Czar Alexander III. 
wished to build an Imperial O House on the: 
Champ de Mars. His Majesty’s untimely deat) 
prevented this scheme being carried out, and it 
now remains to be seen if his successor will take- 
the matter up. The proportions of the stage to- 
the total superficial area of the Paris Opera House- 
will be seen on referring to my introductory 
chapter. The main dimensions are 53 metres 
between the side walls of the stage, 26 metres 
depth, 16 metres of proscenium opening, and 31.50 
metres working room, between the columns which 
support the flies on either side of the stage. The 
area of the working floor is 820 metres. These 
dimensions are, of course, unusual ones, but I must. 
remark that the depth of the stage had already 
been exceeded at the time of the erection in various 
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floor, which is 29.30 metres above the level of 
the sea and 6 metres below the street. The general 
height between the stage floor and the cellar is 
14.42 metres in front and 15.70 metres at the 
back, the difference of 1.28 metres arising from 
the slope of the stage floor towards the front. The 
five levels below the stage are of unequal height, 
the first mezzanine under the stage being 2.15 
metres ; the second, 2 29 metres; the third, 3.83 
metres ; the fourth, 3.40 metres ; and the cellar, 
3.10 metres. 

On the cellar level are placed the bases which 
support the iron uprights of the stage. Each base 
has a group of three uprights upon it. Between 
each base and group of columns is the space 
above for the rue, but between the columns them- 
selves is the space for the ‘‘trappillon” and the 
** costitre.”” At each level there are brackets bolted 
to the columns, upon which brackets rest the iron 
joists, .45 metre in depth, which support the stage. 
‘he direction of the length of the iron joists is from 
side wall to side wall (from ‘‘ cour” to ‘‘ jardin ”) ; 
their length is 31.08 metres, made in four sections, 
and supported in their entire length by only three 
uprights ; it is in such details as these that the 
superiority of iron over wood asserts itself, for if 
the joists had been of wood the number of uprights 
would have been greatly augmented. 

At the level of the second mezzanine the number 
of columns is increased by the introduction of an 
intermediate column in the centre of each of the 
four girders ; it will be seen, therefore, from the 
sections, Fig. 91 on our two-page engraving, and 
Fig. 94 on page 664, that at this level there are 
seven columns in a row instead of three, each of 
these seven columns upholding two iron posts, 
which are immediately under the stage. The 
reason for splitting each column at the first mezza- 
nine level into two pcsts, is to make a space 
between them for the chariot to travel, for if the 
columns were continued from basement to stage 
floor, they would intersect the course of this use- 
ful appendage of stage machinery; the space is 
therefore obtained by substituting two iron posts 
for one iron column. It will be seen on the detail 
(Fig. 95) that on the top of the wrought-iron posts 
are channel irons; on these are fitted the oak 
fillets, which form the sides of the costire between 
which the pole of the chariot traverses the stage 
from side to side. 

F.r the 10 sets of traps of which the stage floor 
of the Paris Opera House consists, there are 33 
bases for the groups of iron columns, supporting 
the stage below, 96 columns in all, to each of the 
two lowest mezzanines, double that number to the 
second mezzanine level, and four times that number 
of iron posts to the first mezzanine. The tram 
lines on which the wheels of the chariot run, are 
fixed to the iron joists of the first mezzanine floor 
(Figs. 96 and 97). The floors of the different 
levels below the stage are formed in the usual 
way, with — flooring of planks, supported upon 
cross iron bars; these bars are movable, forged 
with hooks at their ends which drop into eyes 
at the side of the iron joists, but the rigidity 
of the iron construction has enabled the engineer of 
the Paris Opera House to dispense with the use of 
this chain of connections, except upon the first 
mezzanine level. In the mezzanine under the rue 
are ‘‘batis” or bridges upon which groups of 
people ascend or descend through the stage floor ; 
these are worked by counterweights and drums in 
the same manner as the ‘‘ cassettes.” 

The framework of both the small and large 
chariots is made of iron. The large chariot is 
3 metres long, and is constructed with four up- 
rights, cross-braced by iron rods, making a frame- 
work supporting 13 iron sockets into which two 
poles can be dropped. This arrangement has the 
advantage of carrying in the same chariot as many 
poles as are necessary to sipport a wing in frame- 
work of considerable weight, and irrespective of the 
number of sections of which it is composed. Each 
costiére is furnished with two large chariots, the 
one to the ‘‘ court,” the other in the centre of the 
costiére. There are also provided as many of the 
smaller chariots as are required for each individual 
scene. The large chariots are never moved from 
their own costitre, but the small ones are lifted 
out and taken to any part of the stage where they 
may be required. There are 64 large chariots at 
the Paris Opera House, and 22 small ones. 

The trappillon is used for raising flats ; the depth 
available below being 15 metres, which, however, 


is somewhat curtailed in parts by the presence of 





the drums in the cellar, as they stand 3.50 metres 
above the floor. The actual working depth is 
hence about 11 metres; that is to say, a scene of 
that height can be made to disappear bodily 
beneath the stage, or can be raised up from below. 
The flats or framed pieces of scenery are mounted 
upon light wooden frames, which are held up at 
the back by sloats, which are constructed partly of 
wood and partly of iron. These sloats, it will be 
remembered, are called on the French stage ‘‘ cas- 
settes,” and the portion which slides up and down 
is termed the ‘“‘4me.” So great is the length of the 
scenery used in the Paris Opera House stage, that 
it takes six of these cassettes to support each flat. 
The cassette is constructed with long iron plates, 
held together by angle-irons, and formed in the 
shape of an oblong box, with one of the four sides 
partly open. This box is a fixture, and within it 
slides the 4me, which is made of oak, with a tongue 
of fir protruding from the opening on the face of 
the iron box or cassette. The scenery is screwed 
into this tongue of fir, and is raised and lowered 
by the oak ‘‘ Ame” travelling up and down the 
cassette, the friction being reduced by small rollers 
at the side of the iron box (see Figs. 99 and 100). 

To raise the ‘‘ime”’ it has to be fitted at its base 
with a hood. Into this is fastened a cord ; this cord 
passes up the cassette and over a pulley at the 
top ; it is then taken down to adrum in the cellar. 
The ropes of the six cassettes are all taken into one 
drum, which is revolved by a working line and 
counterweight in the usual manner. The method 
of attachment of the cassette to the iron joists is 
explained by Figs. 99 and 100, thus showing that 
they can be made to slide sideways, to right or 
left, but that they can never be taken from their 
own trappillon. 

The masts, or poles of fir, in the chariots are 
0.17 metre in width at the base, tapering towards 
the top, and measuring 10 metres in height. They 
have stepping pieces of iron let into the side for 
the men to ascend to attach or detach the scenery. 
It takes two men to lift a pole out of a chariot and 
replace it in another. 

The smallest wing of the Opera is 10.50 metres in 
height ; toremove it from the pole the scene-shifter 
has to mount to the top of the latter, hence the 
necessity of the iron stepping pieces. 

In the cellar level there are six rows of drums, 
four between the bases of the columns, and one on 
each side near the walls of the ‘‘cour” and ‘ jar- 
din.” On the third mezzanine are two rows of 
windlasses which serve to raise the counterweights. 
The width of a drum and shaft is equal to the 
width of a rue and trappillon, nearly 2.40 metres ; 
thedrumsare supported upon iron crabs, fixed to cast 
shoes ; the large drum is 2 metres in diameter, the 
shaft 0.90 metre in diameter. The system adopted 
at the Opera House is to make the counterweights 
heavier than the object to be raised ; the large size 
and weight of the scenery has necessitated this 
being done. 

In most theatres the counterweight boxes extend 
from the top of the gridiron to the bottom of the 
cellar without any interruption, but in the Paris 
Opera House these boxes are stopped at the stage 
level, because the four walls inclosing the cellar 
and mezzanine box in a space smaller than that 
which the four walls of the stage above surround, 
that is to say, the area cf the cellar is less 
than the area of the stage floor. The work- 
ing width of the cellar is 31.07 metres, that of 
the stage between the columns 32.30 metres ; there 
are, in addition to this, 4 metres in width on each 
side under the flies, which space is divided up and 
used as side scene docks. Between these come the 
walls of counterweight boxes, ‘‘ cheminée de contre- 
poids ;” between these and the main side walls, again, 
are further spaces used as side scene docks. There 
are openings between the counterweight boxes, 
through which the wings can be shifted into these 
scene docks, next the wall. This double line of 
docks is most valuable for the quick change of 
scene. The system is essentially French, as I have 
remarked before. As to the proposed Opera 
House at St. Petersburg, to which I referred before, 
it would, however, be well to note that the scene 
dock is to be replaced by an elaborate scheme of 
scene stores on both sides and at the back of the 
stage, the latter stores having a semicircular plan 
and being worked on a similar principle to our 
locomotive sheds, through openings in the inner 
radius. The arrangement of such extensive stores, 
of course, means a large extra risk of fire, though at 
the same time a great saving in the wear and tear 





of the scenery and the saving of porterage from 
a distance. As a fireman, I certainly prefer the 
Paris system. 

Before leaving the stage floor I should remark 
that means have to be provided for easily moving 
large quantities of scenery in and out of the build- 
ing, when large scene stores are not built in connec- 
tion with the building, and a frequent change of 
bill has to be considered. In Paris this is the case, 
the authorities having very rightly recognised the 
greater risk of fire in theatres where the scene 
stores form part of the block. The scenery is stored 
in separate buildings some distance from the Opera 
House, and it will be remembered that the precau- 
tion has proved a very wise one, the extensive scene 
stores having been completely destroyed in 1894, 
In the Vienna Opera House the scene stores are 
under the same roof, but this is now generally pro- 
hibited in the new Continental Theatre Regulations, 
and the St. Petersburg scheme will be an exception. 

In order to take the long rollers on which the 
back cloths are wound, in and out of the theatre, 
there is a sloping way called the chemin des rideaux 
from the street level to the second mezzanine level. 
This sloping way is a framed platform of wood 
braced with iron ; the scenes of canvas are moved 
up this platform on rollers of hard wood let into the 
floor of the platform. The length of a scene is so 
great that it takes 22 men to move one; this is not 
so much on account of the weight as on account of 
the flexibility of the agh roller upon which the cloth 
is wound. The scene is pulled up the sloping plat- 
form by a rope attached to a windlass in the mez- 
zanine ; it is then lifted through the opening of a 
rue, and placed on the stage. 

The proscenium opening is 16 metres in width, 
and 14 metres in height, but the size of this opening 
can be reduced by the advancement of the draperies, 
the manteau d’Arlequin, and by dropping the cur- 
tain border (draperie supérieure). 

To the right and left of the stage are two rows 
of cast-iron columns which are carried up to the 
height of the gridiron supporting various tiers of 
the fly galleries, These two rows of columns are 
braced together from the stage floor level by the 
underside of the first fly galleries, by lattice iron- 
work partitions, thus forming the side walls of the 
scene docks for the wings. They are also tied 
together under each fly gallery by iron girders sup- 
ported upon brackets. These girders form the 
joists which carry the floors of the galleries 3 metres 
in width ; these floors are completely filledin between 
the joists with concrete slabs. That is to say, the 
columns are distant 3 metres from the counter- 
weight boxes, and for that distance each fly gallery 
floor is 2 metres wider than this, as they project 
beyond the line of columns, making a working 
corridor 5 metres in width (see Figs. 92 and 93 on 
our two-page engraving). 

The height from the floor of the stage to the floor 
of the gridiron is 35 metres ; to facilitate the ser- 
vice in this large space, there are provided the five 
tiers cf fly galleries, to which has been added a 
sixth and supplementary tier. This additional tier 
was erected for the purpose of working the battens 
for the electric light, and it has received the 
name of Pont Dubosc, after that of the engineer 
who directed the installation of this light. The 
Pont Dubosc is placed on both sides of the stage ; 
the necessity for its provision arose through the 
lowest tier of the fly galleries being too near the 
stage floor for the purposes of working the hanging 
lights; its height is 11 metres from the floor. 
Below the Pont Dubosc is the first tier of flies. 
The distance from the fly rails on the one side to 
the fly rails on the other is about 29 metres, which 
admits of a back cloth 27.50 metres in width. The 
first gallery measures 2.80 metresin height between 
the floors, the second 4 metres, the third 4.40 
metres. The floors of these three galleries slope 
with the floor of the stage, to facilitate the mani- 
pulation of the machinery. The communicating 
services between the three tiers are by iron ladders 
passing through the floors, and placed imme- 
diately over each set of traps ; they rest at their 
ends upon the fly rails, and are protected at the 
sides by metal cables. Their floors are of wood 
supported by T-irons. The bridges are hung from 
the gridiron by iron rods. The cords supporting 
the hanging scenery are fastened to cleats screwed 
to a rail at the back of the fly galleries. In the 
English system these cleats are fixed to the fly rail 
itself. Under the rail are rollers of wood placed to 
insure a smooth and gliding movement for the _ 

On the fourth tier of the fly galleries, which is 





























May 22, 1896.] 


ENGINEERING. 


667 





4.40 metres in height, is a row of drums, near the 
proscenium wall ; two of these drums work the act 
drop. The fifth tier of flies has a height of 3 15 
metres, and here are situated the windlasses which 
work the counterweights ; the hanging bridges are 
considered almost useless, as there are plenty of com- 
munications from cour to jardin at the other levels 

The gridiron is 35 metres above the floor of the 
stage, as I have already said, and is divided into 
three levels. The lowest grillis 60 metres by 26 
metres in depth ; the second grill is smaller; and 
the third grill, which is hung up near the apex of 
the roof, is much smaller still. The height of the 
first grill is 3.70 metres, and it contains on its floor 
three rows of drums from front to back; the 
centres of the rows are 5.50 metres apart ; one 
drum is placed over each set of traps, that is, there 
are 10 drums in each row. These drums are 
mounted upon iron crabs, fixed to wood blocks 
bolted to the iron joists of the grill. The diameter 
of each drum is 1.90 metres ; they can be worked 
singly or in groups of two or more. There are 
three rows of drums on the second grill, but only 
one row on thethird. Figs. 101 and 102, page 665, 
show the arrangement of grills, and Figs. 103 to 
109 give some of the details to a larger scale. 

The three floors of the gridiron are all com- 
posed of ironwork which is built up together 
with the roof over the stage, being suspended from 
lattice-work girders, which form the purlins of the 
roof running from the proscenium wall to the back 
wall of the stage, upon which walls the entire 
girders obtain their support. Those purlins are 
1.60 metres in depth ; they run in couples to the 
lower part of the roof, and in threes in the upper 
part, 10 of them being doubled and six trebled. 
‘The purlins are strengthened to this extent because 
they carry, in addition to the roof, the enormous 
weight of the gridirons, as well as the great weight 
which these suspended floors sustain in the way of 
scenery, gas battens, &c., the unequal loading of 
these floors, and the movement caused by raising 
and lowering the scenery. The floors are suspended 
by iron rods and metal cables from the purlins. 








MIRRLEES, WATSON, AND YARYAN 
COMPANY’S WORKS AND SUGAR 
MAOHINERY. 

(Continued from page 606.) 

As we have already mentioned, in 1887 the firm 
took up the manufacture of this ‘‘ Yaryan ” evapo- 
rating apparatus, in the first place in connection 
with their sugar machinery business only, but sub- 
sequently forall other purposes. One of the other 
purposes for which this apparatus was expected to 
prove very valuable was the production of fresh 
water, suitable for domestic use, from sea water or 
other source unfit for use in its natural condition. 
We give on page 668 (Figs. 9 to 12) illustrations of 
apparatus as made to the order of the Egyptian 
Government, for the production of water to supply 
an important caravan station on the Red Sea, and 
also as supplied for the coaling station of the Perim 
Coal Company, Limited, on the island of Perim, 
near Aden. 

It is unnecessary to dwell either upon the prin- 
ciple of evaporation by multiple effect or upon the 
particular adaptation of that principle with which 
the name of Mr. Yaryan is associated ; both are now 
quite well known. The apparatus illustrated in 
Figs. 9 to 12 is a sextuple effect, that is to say, 
the heat derived from the steam boiler is used 
six times for evaporation in the evaporating and 
condensing apparatus. It is not, however, to be 
assumed that this number represents the maxi- 
mum number of effects which may be adopted 
in practice. A larger number is possible, though, 
beyond a certain point, the extra advantage ob- 
tained by increasing the number of effects may not 
be worth the cost; whilst, in regard to liquors 
of a character sensitive to heat, the limit to the 
number of effects is usually below six. In the 
particular apparatus under review, six was adopted 
as the number of effects to be employed, because 
that number permitted the commercial efficiency 
to be attained that was desired, at a moderate 
expense in first cost. As a matter of fact, if the 
steam boiler supplying the apparatus with steam be 
considered as a part of the complete distilling 
plant, and worked as such, the arrangement being 
designed to permit of this being done, the apparatus 
illustrated becomes one of seven effects, in reference 
to the heat derived from the fuel. 

The illustrations are more or less of diagram- 


matic character—that is to say, the parts are not 
always strictly to scale, neither do they occupy in 
the illustrations the relative positions which they 
have in practice ; the arrangement of the illustra- 
tions has been made more or less conventional 
in order to simplify the explanation of the working 
of the apparatus. The details (Figs. 11 and 12), 
however, show the most interesting features exactly. 
The apparatus proper consists, essentially, of six 
cylindrical vessels containing heating and evapo- 
rating tubes, six separators corresponding to those 
vessels, and arranged in one vertical column, com- 
pound surface-condensers and preliminary heaters, 
vacuum pump, circulating pump, feed pump, and 
brine pump. 

Probably the best method of quickly apprehend- 
ing the modus operandi of the apparatus is to follow 
the course of the original impure water, the work- 
ing agent, and the products through the machine. 
It is best to assume that a working order has already 
been established in the apparatus ; then, for the 
purpose of our description, the sea may be supposed 
to be at t, which is the suction of the circulating 
pump A passing sea water through the surface con- 
denser M. From the overflow of the condenser the 
feed pump C takes its supply, by which arrangement 
it will be seen that the feed water is increased in 
temperature by heat which would otherwise be 
wasted, and a certain economy is, therefore, secured 
at the outset. The feed is forced by the pump C 
through the two heaters H! and H? in succession, 
and thus receives a further elevation of temperature 
also by waste heat, the heating agent in H' being 
vapour on its way to the final condenser M, 
and the heating agent in H? being the hot dis- 
tilled water on its way to the vacuum pump, Or 
other withdrawing pump. From the preliminary 
heater H? the water enters the heating tubes 
of the sixth effect G°. In passing through this 
effect it receives a further increment of heat, the 
heating agent being vapour generated from the 
water in the preceding effect. From G® the feed 
water passes upwards in succession through each 
of the preceding effects, G*, G4, G3, and G2, in 
each of which it receives a certatn elevation of 
temperature by the aid of steam generated out of 
water in the preceding effect. After issuing from 
the second effect, G?, the feed water enters the first 
effect, G', where it is finally heated with original 
steam from the steam boiler. From the heating 
tubes in the first effect, G', the feed water enters a 
simple filter J, where impurities originally sus- 
pended in the water and a certain proportion of 
solids thrown out by mere elevation of temperature 
may be precipitated. After passing through the 
filter the feed water enters the evaporating tubes 
of the first effect through the connection k. 

At this stage, however, it may be well to direct 
attention to the importance of the system of heating 
the feed water which has just been described. As 
the apparatus has six effects, it may taken that, 
approximately, the feed water in passing through 
each, receives an increment of heat equivalent to 
one-sixth of the total elevation of temperature re- 
quired, the latter being determined by the boiling 
temperature in the first effect. However this 
heating may be effected—whether in stages, as we 
have described, or all at once—the same amount of 
heat (practically considered) must be supplied by 
the original source, the steam boiler ; but under the 
system adopted in this case, whilst the heating of the 
water is being effected, a large amount of evapora- 
tion is being done without any further consump- 
tion of heat than would be required in any event 
to raise the temperature of the feed water to the 
requisite extent. That is to say, if we suppose that 
the feed water in passing through the preliminary 
heater H!, where the heating agent is vapour 
generated out of water in the sixth effect G*, 
receives an increase of heat equivalent to the 
condensation of «lb. of steam, then an equal 
amount of steam will have been condensed in each 
of the preceding effects—in the shell of G® to 
provide the heating agent in H', in G® to supply 
the heating agent in G®°, and so on, until we reach 
the shell of G!, where an equal amount of steam 
from the boiler will be condensed. The total 
evaporation performed, whilst raising the tempe- 
rature of the feed one-sixth the required amount 
in the heater H', will obviously be equal to six 
times x. Similarly the feed water, in passing 
through the heating system of G*, will represent 
the evaporation or condensation of 5x lb. of water, 








and so on, through the whole of the Pegg 
effects; the total result being that whilst the 





feed water is being raised approximately to the 
temperature of the vapour issuing from the first 
effect of the apparatus, 21x lb. is evaporated out 
of the water passing through the machine. This 
amount may and, as a matter of fact, in practice 
does, represent a very large proportion of the entire 
evaporation requiring to be effected, and the whole 
of that proportion may, therefore, be considered to 
cost nothing, seeing that the same amount of heat 
must be expended in any case to raise the tempe- 
rature of the feed water approximately to the 
temperature of the vapour issuing from the first 
effect. It is largely owing to this system of heating 
the water in ‘‘ multiple effect ” that the efficiency of 
the entire apparatus, as stated further on, is due. 

Taking up again the course of the water through 
the apparatus where we left it, we find it entering 
the evaporating tubes of the first effect, through the 
connection k, Up to this point the water has been 
merely heated ; now evaporation begins. In pass- 
ing through the evaporating tubes of the first effect 
a certain amount of evaporation is effected, which 
may be considered as corresponding approximately 
to one-sixth of the whole evaporation required, 
this being done by the aid of primary steam, either 
direct from the steam boiler or through the pump- 
ingengines. After traversing the evaporating tubes 
of the first effect, the mixed vapour and partially 
concentrated brine pass into the first separator I. 
Here the vapour is separated from the brine and 
very perfectly freed from suspended particles of 
water by a series of bafile-plates, afterwards passing 
to the shell of the second effect, G?, where it 
becomes the heating agent ; the partially concen- 
trated brine enters by the connection Z to the 
interior of the evaporating tubes of the same effect, 
where its temperature is reduced by the operation 
of the final condenser M, acting through the inter- 
mediate effects, sufficiently to permit a further 
measure of evaporation to be performed by the 
vapour from the preceding effect. After traversing 
the evaporating tubes of this effect the mixed 
vapour and still more concentrated brine pass to 
the second separator, to follow a similar course 
through all the succeeding effects, until finally we 
have, in the separator 1°, attached to the sixth 
effect G®°, the highly-concentrated brine giving 
off the last instalment of vapour. This latter vapour 
passes by the connection L!, through the two 
safes a, which throw out any suspended particles 
of water, to the preliminary heater H' and surface 
condenser M, and thence, now in the form of water, 
by means of the connection p, to the vacuum pump 
O, whence it is discharged by the overflow pipe P. 

The water has not, however, entirely finished its 
travels yet, but is now taken by the pump W 
through the connection v, and delivered to the 
magnetic filter T, whence it flows to storage tanks. 
The pump W may be dispensed with, and the 
vacuum pump O made to deliver the water to the 
filter or the storage tanks, provided the heights of 
the latter are not excessive; but as the mainten- 
ance of the highest possible terminal vacuum is 
important, alike in regard to the power of the 
plant and economy of heat, it is obviously desirable 
to permit the vacuum pump to discharge its water 
at the minimum height, so as to avoid any pos- 
sible accumulation in the apparatus, of air contained 
in the sea-water admitted to it. The vapour which 
passes through the connection L and the surface 
condenser M represents, however, only a fraction 
of the fresh water produced ; by far the larger pro- 
portion is obtained from the shells of the vessels 
G? to G*®. The water of condensation in these 
shells is permitted to pass through all the succeed- 
ing ones, sustaining a fall of temperature, and 
assisting the work of evaporation to an important 
extent at each stage. The accumulated water at 
length enters the heater H? through the connec- 
tion U. From this heater, after giving up an 
appreciable amount of its sensible heat to the in- 
coming feed, and being consequently cooled, the 
water passes by the connection q to the surface 
condenser, there joining the condensed v2pour 
from the last effect on its way to the vacuum and 
withdrawing pump O. 

We have not, however; explained what becomes 
either of the concentrated brine or of the vapour 
condensed in the shell of the first effect G1. The 
former is withdrawn from the final separator I 
attached to the sixth effect G® by the pump R, and 
discharged to the sea. The latter may, if desired, 
be permitted to enter the shell of the second 
effect G*, and thus to become a part of the manu- 


factured product, that is, of the fresh distilled 
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THAMES BRIDGES. 








of Kamaran, one of the pilgrim stations, to the 
order of the Sanitary Administration of the Otto- 
man Government. 

(Zo be continued.) 





THAMES BRIDGES.—No. XXXIX. 
71.—Isis Bripcrs ; Great WESTERN RatLway. 


Tue Great Western Railway crosses the Thames 
at Oxford by two bridges, one of which—that 
shown in the front of the illustration on page 680— 
is to accommodate the Oxford Gas Light and Coke 
Company’s sidings ; the other, which is parallel to 
it, is an older structure that carries the main line 
over the river. It is in three spans, the largest 
and central opening being 62 ft. wide measured 
from centre to centre of the piers; the side 
spans are each 32 ft. long. The piers are con- 
structed of wooden piles, 12 in. square, and 
arranged in groups of six; they are connected b 
horizontal timbers near the water level and benea 
the flooring of the bridge, and are substantially 
stiffened by diagonal bracing. To the tops of the 
piles cast-iron caps are secured which serve as the 
bearings for the iron girders of the superstructure ; 
there are three girders in the width of the bridge, 
and they are practically continuous for the whole 
length. The depth of the girders is 7 ft. 6 in., ex- 
cept near the abutments, where they are reduced by 
a curve to 5ft. Gin. ; the topand bottom flanges are 
curved and are 2 ft. 6 in. wide, the former being of a 
triangular section with the inclined sides formed of 
plates ;; in. thick; the webplates connecting the 
flanges are of 2-in. plates. The girders are stiffened 
at intervals of 4 ft. by a vertical cover-plate and a 
pair of angle-irons. The cross-girders that carry 
the roadway of the bridge are attached to the 
bottom flanges of the main girders ; they are placed 
at intervals of 4 ft. 9in., and are of the ordinary 
webplate and angle-iron pattern. To these girders 
& close flooring of 4-in. planking is attached and 
carries the ballast. The width of the bridge from 
centre to centre of the main girders is 33 ft. 6 in. 
The crossing of the river is at an angle of 75 deg., 
and there is a clear headway of 19 ft. 2 in. between 
the mean water level and the underside of the 
girders. 











BinsEY BRIDGE. 


The newer bridge—that constructed for the use 
of the gas company—is placed on the down-stream 
side of the main-line bridge, and only a few feet 
clear of it. It is also in three spans, and the piers 
are sunk on the same lines as the timber piles of 
the old structure ; the central span is therefore of 
the same width, but there is a considerable varia- 
tion in the side spans; that on the left, over the 
footpath, being 29 ft. 3 in. from the centre of the 
pier to the abutment, while the width of the span 
on the opposite bank is 46 ft. 10in. The posi- 
tions of the abutments do not correspond, therefore, 
with those of the old bridge. The piers are formed 
of cast-iron cylinders filled with concrete and 
braced together horizontally and vertically by 
wrought-iron straps. The superstructure consists 
of parallel plate girders 6 ft. deep as regards the 
two larger spans, but only 3 ft. deep for the span 
across the towing path; this difference, however, 
is concealed by a light iron faceplate on each side, 
making the depth appear uniform throughout. 
The girders are placed 15 ft. 6 in. apart from centre 
to centre ; and to their lower flanges are attached 
the ends of the cross-girders that are 18 in. deep 
and are spaced at intervals of 4 ft.; on these, 4-in. 
timbers are laid longitudinally, and a timber curb 
extends for the whole length of the bridge on each 
side, to hold the ballast in place. 

On the left-hand side of the illustration and 
beyond the Isis bridges, is seen another of the 
numerous small structures crossing the side streams 
occurring so frequently in this part of the river, 
and to which we have already called attention. It 
isin five spans, varying in length from 13 ft. to 
18 ft., the supports being vertical piles with raking 
struts, and the flooring is made of 3-in. planking ; 
the width of the platform is only sufficient for 
towage purposes, and is about 6 ft. in the clear. 


72.—OsnEY BRIDGE. 


Osney Bridge is quite a modern structure which 
has replaced one of uncertain age that was probably 
the work of the Abbots of Osney, before the Re- 
formation. Gardner, in his ‘‘ History of Oxford,” 
1852, gives some information about Osney Abbey. 
‘* Tt was founded and endowed as a priory for the 
monks of the order of St. Augustine, by Robert 











d’Ogley, ge ny of the Norman Governor of 
Oxford, at the instance of his wife Edith. Soon 
after its foundation, many other persons added to 
the original endowment, and it became an abbey, 
and ultimately one of the largest and most magnifi- 
cent in the kingdom. It was situated on an island 
formed by different branches of the River Ouse or 
Isis, in a western suburb of the city, and the build- 
ing extended from the mill, still called Osney Mill, 
nearly to St. Thomas’s Church. The abbey church, 
which was dedicated to the Blessed Virgin, and 
contained not less than 24 distinct altars, was lofty 
and magnificent, with a central and a western tower. 
The latter contained a peal of bells celebrated as 
the best in England at that time, which were after- 
wards removed to Christchurch, and still hang in 
the tower of the cathedral. The Abbot’s house, 
the cloister, the great hall, and other buildings 
were all on a corresponding scale of magnificence. 
The abbots were frequently honoured by the com- 
pany of kings, prelates, and nobles of the first rank. 
King Henry III., after he had raised the siege 
before Kenilworth Castle, passed his Christmas 
here ‘ with great revelling and mirth.’ The stone’ 
steps which led to the refectory or hall were so 
broad that, it is said, five or six men could go up 
abreast. The space before the Church of St. Thomas 
and Osney Mill, now partly occupied by a portion 
of the new cemetery, and owned by the Great Wes- 
tern Railway Company, was tho site of the great 
quadrangle. On the east side of the quadrangle 
stood the church, and the infirmary was close to 
the river on the south side. But of these splendid 

buildings not a vestige remains, except some small 
fragments of the outbuildings. The monks also 

had a house of retirement at Medley, near the lock, 

but of this no trace now remains. After the dis- 
solution of the Abbey, Henry VIII. constituted 
Oxfordshire a diocese, and fixed the See of Oxford 
here, the Abbey church became a cathedral, and 

the last abbot, Doctor King, became the first 

bishop. In four years after the see was translated 

to the chapel of Christ Church College.” The 

old bridge of Osney survived these times, and in a 

modified form existed till about 1866. It was kept 

in repair by the local turnpike road authorities, or 

in default of them by the City of Oxford ; the 





670 


ENGINEERING. 





[May 22, 1896. 








actual responsibility appears to have been very 
doubtful, and when, some 10 years since, the 
bridge fell, a long and serious dispute arose be- 
tween the county authorities and the Oxford Local 
Board, both bodies energetically declining to under- 
take the work of reconstruction. In the meantime, 
the Oxford Local Board consented to erect a tem- 
porary bridge, the cost of which was to be defrayed 
by whichever of the two parties who were declared in 
a court of law, to be liable; both of them, it should be 
said, accused the Thames Valley Drainage Commis- 
sionersand the Thames Conservators of having caused 
the destruction of the bridge, on account of the 
works they had carried out to the detriment of the 
foundations. The litigation that ensued lasted for 
nearly two years, at the end of which time the 
existing bridge was commenced, and completed in 
January, 1889, at a cost of 4500/., the engineer 
being Mr. W. H. White. The illustration on page 
680 gives a very good idea of the new bridge; it 
will be seen to consist of a single span, which is 
60 ft. in width ; there are also two small stone 
arches, not shown in the engraving, and which are 
built over the backwater. The bridge is formed of 
six cast-iron ribs, 18 in. deep at the crown and 
22 in. at the springing ; the curve given to the ribs 
is that of a three-centred arch, the radius being 
80 ft. at the centre and 40 ft. near the springing. 
The total rise of the arch is 7 ft., and the ribs 
spring from cast-iron bedplates. The outer ribs are 
somewhat decorated by facia mouldings, and no 
spandril fillings have been introduced. Lach rib is 
in three segments bolted together; the cross- 
bracing consists of six sets of light steel girders, and 
there is one system of diagonal bracing introduced 
near each end of the bridge. The flooring is made 
with rolled steel trough plates (Lindsay system), 
each made in one length for the width of the 
bridge ; they are bolted to each other and to the top 
flanges of the cast-iron ribs. The troughs formed 
by the flooring are filled with cement concrete, 
levelled to a height of 2in. above the top of the 
plates; on this surface asphalte is laid, and the 
road metalling is placed on it. As will be seen from 
the illustration, the hand-railings are of an orna- 
mental design, with a central shield carrying the 
arms of the Local Board ; cast-iron columns and 
lamps are placed at each end of the bridge. The 
abutments and wing walls are in rubble-work, the 
stone used having been for the most part taken 
from the old bridge. The foundations of the abut- 
ments consist of piles driven into the clay, and the 
face of the walls are protected by an inclosure of 
sheet piling. It may be mentioned that the ap- 
proaches to the old bridge on each side were very 
steep, and were so modified for the new work, that 
there is now a uniform slope of 1 in 26 on both 
sides. The clear width of the platform is 30 ft. ; 
this is divided into a carriage road 20 ft. in width 
and two footpaths of 5 ft. 


73.—BINsEY BripGE. 


The next bridge is that illustrated on page 669 ; 
like all the others we shall now meet with in going 
up the river, it is of insignificant proportions ; as 
will be seen, it consists of three semicircular stone 
spans ; the centre of these is 21 ft. 6 in. wide, and 
the two others are each 11 ft. The two piers are 
4 ft. thick, and are built with pointed cutwaters on 
the upstream side ; the abutments are faced with 
stone, and are 24 ft. long on the left bank and 
14 ft. on the opposite side. The width of plat- 
form is 12 ft., of which 8 ft. are occupied by the 
carriage-way ; the hand-railing is of gas pipe carried 
in cast-iron standards. 





THE IRON AND STEEL INSTITUTE. 
(Concluded from page 637.) 

In our last issue we gave an account of the 
earlier part of the recent meeting of the Iron and 
Steel Institute. We now continue our report of 
the proceedings of Friday, the 8th inst. 


Dirrusion oF CaRBON IN IRON. 
Professor Roberts-Austen next gave a brief ad- 
dress, there being no printed paper, on ‘‘ The Rate 
of Diffusion of Carbon in Iron.” A similar subject 


had already been lectured upon by the author 
before the Royal Society. He pointed out that 
the conversion of iron into steel by the passage of 
solid carbon into the centre of the mass was one of 
the oldest recorded facts in scientific literature. 
He quoted numerous experiments by workers 





during the present century, especially by Colson. 
He had already pointed out that in 1820 Faraday 
and Stoddart had shown that platinum will alloy 
with steel at a temperature below the melting point 
of the latter. In 1863 Graham expressed the 
remarkable view that the three conditions of matter 
—liquid, solid, and gaseous—probably always exist 
in every liquid or solid substance, but that one pre- 
dominates over the other. This afforded ground 
for the anticipation that metals would diffuse into 
each other at temperatures far below their melting 
points. In 1886 Spring investigated the lead-tin 
alloys, which retain a certain amount of molecular 
activity even after they had become solid, and he 
afforded proof that alloys may be formed either 
by the strong compression of the finely divided 
constituent metals at the ordinary temperature, 
or by the union of solid masses of metal com- 

ressed together at temperatures which varied 
lows 180 deg. in the case of lead and tin to 400 deg. 
in the case of copper and zinc. Experiments on 
the volatilisation of metals in vacuo at compara- 
tively low temperatures is connected with the 
interpenetration of two metals at a temperature 
below the melting point of the more fusible of the 
two is preceded by volatilisation. The speaker 
had carried out experiments on the diffusion of 
solid metal, which were of the same nature as in 
the case of fluid metals, except that the gold, which 
was the metal chosen for examination, was placed 
at the bottom of a solid cylinder of lead instead of 
a fluid one. In the first series of experiments cylin- 
ders of lead 70 millimetres long, with either gold 
or a rich alloy of gold and lead at their bases, were 
maintained at a temperature of 251 deg. Cent., 
which is 75 deg. below the melting point of lead, for 
31 days. At the end of this period the solid lead 
was cut into sections, and the amount of gold which 
had diffused into each of them was determined in 
the usual way. In other experiments the lead was 
maintained at 200 deg., and experiments at ordinary 
temperature are still in progress, the result being 
that there is evidence that slow diffusion of gold 
in lead occurs at the ordinary temperatures. If 
clean surfaces of lead and gold are held together 
in vacuo at a temperature of only 40 deg. for four 
days they will unite firmly, and can only be separated 
by the application of a load equal to one-third of 
the breaking strain of the lead itself. Professor 
Roberts-Austen thought it a remarkable fact that 
gold placed at the bottom of a cylinder of lead 
70 millimetres long will have diffused to the top in 
notable quantities at the end of three days. At 
100 deg. the diffusion of gold in solid lead can 
readily be measured, though only one hundred- 
thousandth of that in fluid lead at a temperature of 
500 deg. He had also reason to believe from 
experiments that gold would diffuse in silver or 
copper at 800 deg. in the same order as gold in 
solid lead at 100 deg. By means of diagrams ex- 
hibited on the walls of the theatre, Professor 
Roberts-Austen illustrated these points, and he 
showed that the result of his own researches 
showed that the passage of carbon into iron is 
really comparable with a diffusion of salts in water, 
and obeys the same laws. He urged the import- 
ance of studying the question minutely, now that 
the Harvey process of carburisation of iron and 
steel to a greater or less depth is so widely used in 
connection with naval architecture. 

Mr. Snelus was the first speaker on Professor 
Roberts-Austen’s communication. He said he had 
long thought that the diffusion of carbon in 
iron followed a similar law to that of salts in 
water, as stated by the lecturer. In dealing with 
an alloy of zinc and iron, he had endeavoured to 
prevent segregation of the mass by casting it in an 
iron mould, in order that it might be solidifisd 
before such an effect could take place. The result 
had been opposite to his expectations, for the core 
had not much more than 4 per cent. of the quantity 
of zinc, as compared to the mass surrounding it, a 
result which showed the instantaneous effect of 
——.- 

r. Stead, in reference to what Professor 
Roberts-Austen had eaid, remarked that in the 
cementation process, the influences from outside 
gave a return curve very similar to that shown by 
the Professor. More work was wanted to throw 
light on the decarburisation curve, in which carbon 





might it not throw light on the fact that the loss 
of strength in galvanised iron chains was not only 
due to the diminution of surface tension, which 
was an important matter, but also to the weakening 
of iron by zinc travelling in? 


Monp Gas For STEELMAKING. 


A ‘eo by Mr. John H. Darby, of Brymbo, 
North Wales, entitled ‘‘ On Mond Gas as Applied 
to Steelmaking,” was next read by the author. 
This was an important communication, which we 
shall print in full at a later date. The author com- 
mences by pointing out that when fuel is gasi- 
fied in an ordinary producer most of the ammonia is 
decomposed. In order to recover this as a by- 
product, Dr. Mond had introduced a process of 
washing gases to be used in the generative steel 
furnaces, which he claimed would prove highly 
successful, The hot producer gas is passed through 
a series of pipes surrounded by an annular space, 
through which a mixture of air and steam, to be 
introduced into the producer, is led in an opposite 
direction. The gasis then taken toa chamber partly 
filled with water, which is thrown into a fine spray 
by beaters ; this washes the dust and soot out of 
the gases. The gas being cooled to about 100 deg. 
Cent., and loaded with a large amount of vapour, 
is passed through a scrubber in which the ammonia 
contained is absorbed by dilute sulphuric acid ; by 
means of a further process a sulphate of ammonia 
of fair quality is procured, whilst the tempera‘ure 
of the gas has been reduced to 80 deg. Cent. ; the 
gas next passes through a second scrubber, meeting 
a current of cold water, and is further cooled down 
to about 50 deg. Cent. ; from thence it passes to 
the gas main to be used. The water from the 
second scrubber is gs ag through a third scrubber 
through which cold air is forced in an opposite 
direction. The air thus gets heated to about 74 deg. 
Cent., and at this temperature passes to the pro- 
ducer saturated with moisture ; the water required 
is thus constantly used for condensing water 
vapour in one scrubber and giving it up to the air 
in the other, so that about one-half of the steam 
required is recovered. The author next proceeds 
to describe the form of producer used. Referring 
to cost, he says that the production of sulphate of 
ammonia, assuming there is sufticient waste steel 
available, is 3/. 63. 7d. Respecting the suitability 
of the wash gas for steel furnace purposes, evidence 
was given in the discussion bearing out the state- 
ments made in the paper, and we need not, there- 
fore, refer further to the subject here. 

The first speaker on Mr. Darby’s paper was Mr 
Bauerman, who said that the effect of reversal of 
composition before and after the gas passed from 
the generator was of great interest. The figures 
quoted did not make it quite plain what the result 
was, so he had taken the trouble to work it out, 
and found that the change which actually took 
place was an inverse reaction to that of water-gas 
making. There was so much carbolic acid and so 
much hydrogen, and the reaction was produced by 
the effect of the hot bricks. They might not absorb 
very much heat, bui the point was one not gene- 
rally recognised. 

Mr. Snelus, through the invitation of Mr. Darby, 
had seen the whole process described by the author, 
and was much struck by the excellent manner in 
which it had been worked out. He had never geen 
such clean ash ; it was of a light grey, showing no 
signs of residual carbon ; moreover, it was easily 
removed, and there were no signs of clinker. 
Throughout the process there were many ingenious 
— and about the producer labour was reduced 

y theexcellence ofthedetails. Charging was effected 
in a very simple manner, and as there was no escape 
at the vs of the producer, in charging, great cleanli- 
ness in the work was secured. Again, the ingenious 
way in which the tarry matter was decomposed was 
worthy of note. This was effected by carrying the 
charging well down into the body of the producer, 
so that tarry matters were decomposed by the in- 
candescent fuel, and a very clean gas was produced, 
quite unlike the usual tarry product. As a matter 
of detail, illustrating the care shown in the design, 
the poking holes were designed to facilitate work, . 
whilst the bars were of a novel and ingenious form. 
In fact, care was brought to bear on all the details 
of the design. Although he had watched the pro- 


travels from the inside to the outside, and to show | cess, he was not able to take figures himself, but 


whether it was similar to the curve giving the 
travel from the outside to the inside. 


In replying to the discussion, Professor Roberts- | 
to Mr. Snelus’s remarks, | 


Austen said, in regard 


they were given in the , and were doubtless 
correct. The product of 100 lb. of sulphate of am- 
monia was a remarkable result, and gave the value of 
the coal recovered in the by-product. Although » 
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3-ton furnace was avery difficult one to work, being 
so small, that which he had seen had answered well ; 
there was no skull, the steel was fluid and worked 
well. The apparatus was doubtless costly, but if it 
would produce a profit it would certainly be taken 
up. It was not suitable for a small firm to venture 
upon, but was adapted for large works, where it 
could be introduced with commercial advantage. 

Mr. James Riley thanked Mr. Darby for his 
paper, and Mr. Mond for giving them particulars 
so liberally. For many years it had been the 
desire of steelmakers to recover ammonia, and the 
wish was very strong in the early days. They 
had, however, not much encouragement from suc- 
cess at that time, getting but 4 1b. or 5 lb. from 
the ton of coal. Later, with the steam-blown pro- 
ducers, the product rose to 17 lb. to 21 1b. of sul- 
phate of ammonia per ton of coal. This was more 
encouraging, but they were frightened by the 
heavy cost of the apparatus. Dr. Mond was an 
ammonia-maker, and he congratulated him on the 
success he had achieved. The members of the 
Institute were steelmakers, and ammonia-makers in 
a subsidiary degree. They had doubted the value 
of the gas for steelmaking, but Mr. Darby had 
taken the matter up and had built a furnace to try 
the process. The speaker had not been able to be 
present himself at the trials, but had sent his re- 
presentative there, who had reported that the steel 
worked in the most satisfactory way. So the 
doubt as to the value of the gas had been removed, 
and it was possible to get ammonia and make steel 
at the same time. The question of the great cost 
of the apparatus still remained, but that would not 
be a bar to its use, if, as Dr. Mond had informed 
him, a return of 26 per cent. could be obtained on 
the outlay. 

Mr. Paul had seen the small furnace referred to 
in the paper at work ; every detail had been shown 
to him, and the composition of the steel the author 
had given was borne out by what he saw. He 
would say that there were no practical objections 
to the use of this gas for making steel. The ques- 
tion of the composition of the gas was worthy of 
more consideration than had been given to it. He 
found marsh gas always decomposed in the chamber ; 
this was not in accordance with Mr. Darby’s 
conclusions, or with those of Mr. Campbell in 
America, but that might be due to local differences. 
There might be an admission of air with gas owing 
to leakage, so he had made experiments by passing 
it through porcelain tubes with broken porcelain 
to increase the surface. In this way air was 
avoided, and the results came out much the same 
as those of Mr. Darby, the hydrogen, however, 
being a little different. The speaker went on to 
give details of the changes which took place, and 
pointed out how the results might be affected by 
temperature. It should be remembered that 
changes were accompanied by water vapour, and 
that there might be absorption of heat from the 
chequerwork. The effect of water vapour, how- 
ever, might not be of such serious moment as some 
thought, and to prove this he led a 1-in. steam pipe 
into the regenerative chamber. The loss of in- 
tensity was not so great as to lead to the expecta- 
tion that much effect would be produced by water 
vapour, although, of course, if the steam had been 
continued from the 1-in. pipe, it would have cooled 
down the chamber so as to defeat the object in 
view of making the steel. The deductions the 
author had made that the sensible heat of the gas 
was not used in the furnace were not, the speaker 
thought, altogether true, now that changes take 
place in absorption of heat from the chequerwork, 
the heat of the chamber being lowered, and the 
brickwork cooled down. He referred to the loss of 
heat through the waste gases escaping at a tempera- 
ture which would certainly have shocked Sir 
William Siemens in his day. The crux of the 
whole matter was, however, whether there was any 
reason why the gases should not be used for 
making steel. On that the speaker had expressed 
his opinion, but he had not ventured to go into 
the economical problem. Steam was required for 
the process, and if that was to be obtained from the 
exhaust of engines it would necessarily lead to 
economy, but if no waste steam were available, and 
it had to be generated purposely, he would ask 
what would be the result from a commercial point 
of view. 

Dr. Mond said that Mr. Darby had brought forward 
the subject in so elaborate a way, and the discus- 
sion had occupied so considerable a time, that he 
thought the meeting had heard as much as it cared 





to on the subject. He confessed he was surprised 
at the interaction of carbonic anhydride and hydro- 
gen, as shown by Mr. Darby, and one of his own 
chemists also. The matter required a good deal 
more study. He had been working at this system 
of converting fuel into gas, and at the same time 
recovering ammonia, for 12 years. For the first 
10 years the struggle had been hard, and it was 
only during the last two years that he had reached 
any success. Now, however, the system was work- 
ing satisfactorily, and he was increasing his plant. 
It was a source of gratification to him that his 
labours would benefit his own industry, and that of 
iron and steel production as well. With regard to 
further information, Mr. Darby would give all 
figures freely, but he did not fancy that members 
would care to go into the arithmetic of the subject 
at that hour. In his works they found they could 
always depend on a regular gas at the same pres- 
sure, and they gasified 150 tons to 160 tons of fuel 
per day. For their purpose it was necessary that 
regularity and steadiness should be observed, other- 
wise it would be impossible to carry out the pro- 
cesses. The pressure was regulated by means of 
the blowers. Mr. Paul had asked for information 
as to the quantity of steam required. It was not 
great, and for his purpose they got all they wished 
for from the exhaust of the engines in use, and it 
should be remembered that exhaust steam was good 
enough, it not being required at pressure. From 
his own observations, he thought there was a good 
deal of that commodity generally around steel 
works. 

Mr. Darby, in replying to the discussion, said 
there was really nothing left for him to say, except- 
ing to remark that, as to Mr. Paul’s observations, 
the statements in the paper as to calories were com- 
parative, and not absolute. He thanked the meet- 
ing for the attention they had given to his paper. 


Tue HARDENING OF STEEL. 


The next business was the discussion of two 
papers contributed respectively by M. Osmond, of 
Paris, and Mr. Howe, of Boston, U.S., and Mr. 
Sauveur, of Chicago. The ‘rst was entitled ‘‘On 
Mr. Howe’s Researches on the Hardening of Steel,” 
and the second on ‘‘ Further Notes on the Harden- 
ing of Steel.” Both papers were taken as read. 
We hope to return to these contributions at a later 
date, and in the meantime give brief abstracts of 
them. 

Messrs. Howe and Sauveur’s paper stated the 
results of a microscopic examination of twenty- 
one ;5; in. square bars of low carbon steel, which, 
starting from the same initial condition, were 
heated to very nearly the same temperature 
(970 deg. Cent.), then cooled slowly to a series of 
points in and near the critical range (say 700 deg. 
to 580 deg. Cent.), and then quickly quenched in 
cold brine, in order by this sudden cooling to fix 
the condition existing at these several points 
in this range. The structure of certain typical 
bars of this series was shown by sketches, 
and the results were given in a Table. It was 
shown that above Osmond’s point Ar2 the 
steel consisted wholly of martensite, a name 
adopted by Osmond for the hard substances which 
compose hardened steel, of which 68 per cent. 
changed to ferrite at An2. The structure then 
remained constant till the quenching temperature 
sinks to Ar 1, when the remaining 30 per cent. of 
martensite disappears, yielding about 22 per cent. 
of pearlyte, and about 7 per cent. more of segre- 
gated ferrite, and thus bringing the total quantity 
of this latter substance up to about 75 per cent. 
These changes are far from instantaneous. The 
great change from martensite to ferrite at Ar2 
is accompanied by no change in the condition of 
carbon, so far as this is revealed by the Eggertz 
method. The change of the first 30 per cent. of 
martensite to ferrite, on the — slope of Ar 2, is 
accompanied by no considerable change in tenacity 
or ductility. In the 46 deg. next below this, in- 
cluding the lower slope of Ar 2, though the further 
change from martensite to ferrite is but slightly 
more than in the preceding higher range, though 
there is no appreciable change in the carbon con- 
dition, as shown by the Eggertz test, and though 
the ductility remains nearly constant, the tenacity 
falls off abruptly by some 60,000 lb. per square inch, 
or, say, 30 percent. Inthe next 26 deg., between 
Ar 2 and Ar l, the tenacity progressively falls off 
further by some 20,000 lb., and the hardness 
diminishes, but without material change in struc- 


ture, and still without considerable change in’ 


ductility or carbon condition. At Ar1, where the 
martensite changes to —— and below it, the 
tenacity falls off greatly, and with it the hardness ; 
and here, at last, the ductility increases rapidly, 
and the carbon condition also changes markedly. 
The structural changes seem to coincide aide 
with the retardations, but not with the changes in 
the physical properties. In view of its bearing on 
the allotropic theory of the hardening of steel, the 
authors’ most important observation was the coinci- 
dence between the retardation at Ar 2, and the 
separation of a great quantity of ferrite from the 
martensite, which, above that point, had formed 
the whole mass of the steel. The fact that the re- 
tardation at Ar2, though apparently unaccom- 
panied by any change in the condition of carbon, 
was yet followed by a very great loss of tenacity, 
was thought to point to an allotropic change in the 
iron itself, as the cause of the retardation and of 
the loss of tenacity. The present results, the 
authors say, put the matter in a somewhat different 
light. On the one hand, the opponents of allotropy 
may say, ‘* The proved structural change suffices to 
account for the retardation, the loss of tenacity, and 
any other physical changes at Ar2, so that allo- 
tropy becomes a superfluous explanation.” To 
this the allotropists may say, ‘‘The structural 
change itself, and especially the suddenness with 
which it takes place, is evidence of allotropy. Were 
the iron to remain in the same allotropic or 
molecular condition, it either would not separate 
at all from the martensite, or would separate pro- 
gressively, not with a bound. Thus when two 
gases, dissociated by heat, are gradually cooled, 
they combine progressively, according to the tem- 
perature and vapour tension and without retarda- 
tion. But when, as in the freezing of one com- 
ponent of a mixed liquid, there is a change of state, 
then, indeed, we get such sudden evolutions of 
heat as to cause a retardation. Retardations, then, 
as evidences of supersaturation, are tokens of a 
change of state of one of the components, be it a 
change from liquid to solid, or from one allotropic 
state to another.” The authors prefer to express no 
opinion as to the merits of the allotropic theory, 
preferring to await further information, and espe- 
cially because they are themselves studying micro- 
scopically a matter which has lent this theory one 
of its very strongest supports, viz, the great 
strengthening which almost carbonless iron under- 
a —— 

. Osmond, in his paper, after s ing in high 
terms of Mr. Howe’s work, said Aired the ine 
points a, and a; became definitely separated directly 
it was shown that one only of them, a,, coincides, 
to the exclusion of the other, with the appearance 
or disappearance of magnetism in iron. From that 
time it was necessary to distinguish at least three 
molecular states of iron, which were respectively 
stable within certain intervals of temperature: a 
below 700 deg., 8 between a range of 750 deg. to 
860 deg., y above 860 deg. 

If it is now possible, by suitable devices, to pre- 
serve at the ordinary temperature the two forms of 
iron which are not usually and naturally found in 
equilibrium, we may expect to find, among the 
innumerable varieties of steel, three general and 
well distinct types in which a, 8, or y deminate 
respectively, and assert their presence. Further, it 
appears easy to show that these three types of steel 
really exist, and that they well represent the exist- 
ence of each of these forms of iron, independently of 
the means employed to maintain the forms distinct. 
Only it is necessary to compare comparable things. 
Carbon has the property of forming durin 
the slow cooling of iron a definite compoun 
with iron, capable of isolating itself in the 
mass. Nickel and manganese remain active. In 
nickel steel poor in carbon the tensile strength 
of annealed test-pieces rises progressively with 
the amount of nickel, while the extensibility cor- 
respondingly decreases. Between about 10 (or 12) 
and 24 per cent. of nickel the tenacity remains 
near & maximum and the ductility at a minimum. 
Then, near 25 per cent. of nickel, the resistance is 
lowered and the extensibility is increased. 

As regards manganese steels the results are less 
conclusive, for we do not possess a regular series of 
them with a small percentage of carbon, and it is 
impossible, therefore, in each particular case to 
apportion the influence which is exerted respec- 
tively by carbon and by manganese. It is, how- 
ever, known that up to about 3.50 per cent. 





of manganese, typical properties—that is to say, 
mineralogical hardness and magnetic qualities— 
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do not appear to undergo any radical change. 
In dealing with carbon steels, M. Osmond said he 
ought only to deal with those steels which have 
been hardened, and in order to avoid mixtures of 
martensite with ferrite or cementite, it is desirable 
that the hardening should be effected as quickly as 
possible, care being taken to employ a degree of 
temperature which is sufficient to insure the com- 
plete diffusion of the carbon. Under these condi- 
tions it is known that mineralogical hardness in- 
creases with the carbon (in accordance with a law 
which is imperfectly understood), from the hard- 
ness presented by soft iron to that of orthoclase ; 
the residual magnetism also increases, at first, 
proportionately with the carbon. These two vari- 
ables appear to attain a maximum with a percentage 
of carbon, which has not been accurately fixed, but 
which is not far from 1 per cent. Under these 
conditions the heat of the transformations which 
are not suppressed by the quenching ought to be 
evolved (at least in the case of high carbon steels) 
at the ordinary temperature. As the carbon rises 
above about 1 per cent., a new constituent appears, 
called ‘‘austenite,” as a souvenir of Professor 
Roberts-Austen. The proportion of austenite in, 
creases until the percentage of carbon reaches about 
1.60 per cent., but the total amount of it present can- 
not exceed a certain maximum (in round numbers, 
50 per cent. of the mass), and its amount remains 
limited by the formation of cementite. Its pro- 
perties, as far as can be determined from its pre- 
sence in a mixture, approach neariy to those of 
steel with 12-13 per cent. of manganese, and 
to the steel with 25 per cent. of nickel. 

M. Osmond concluded that the accepted facts 
tend to establish the parallelism of the three 
series, that is, of nickel, manganese, and carbon 
steels. In each series is to be found: 1. A group 
of steels which are soft, magnetic, and are not 
polar-magnetic, or hardly so when the metal is in 
in the form of short bars. 2. A group of steels 
which are either absolutely or relatively hard, are 
magnetic and polar-magnetic. 3. A group (or the re- 
presentative of a group) of steels which are difficult 
to work in the cold, do not possess much mineralogi- 
cal hardness, and are extensible and non-magnetic. 
In conclusion, the author asked whether the expla- 
nations given show that there is room for the intro- 
duction of a carbo-allotropic theory such as Mr. 
Howe has sketched? He did not hesitate to reply 
in the affirmative, in the sense that carbon presents, 
in its relations with iron, a certain number of 
peculiarities which are inseparable from _ its 
presence. It is necessary, however, strictly speak- 
ing, to contemplate a theory for each of the bodies 
considered which would point to nickelo-allotropic 
and mangano-allotropic theories. The allotropic 
theory enables the dominant facts and general 
history of steels to be synthesised, but it must 
differentiate itself effectively in connection with 
special facts. Further, M. Osmond asked Mr. 
Howe to permit him to welcome the carbo-allotropic 
theory, not as a rival theory, but asa friend and 
ally. 

The discussion on these papers was opened by 
Mr. R. A. Hadfield, who said it seemed to him 
that there was not a single further point raised 
by their opponents which met the facts stated 
in the papers contributed by Messrs. Arnold and 
himself some two years ago, and the still later 
research work presented by Professor Arnold to 
the Institution of Civil Engineers on ‘ The In- 
fluence of Carbon upon Iron.” 

Mr. Howe’s experiments were based upon a 
material which was termed ‘‘ low carbon steel.” 
Seeing that the carbon, silicon, and manganese 
amount to no less than 1.71 per cent., according to 
their own analyses, such a material could not be 
considered a low carbon steel in the ordinary sense 
of the term. Besides, the extremely powerful 
stiffening element, mangan2se, was present in the 
comparatively large proportion of 1.19 per cent. 
In face of a sample to which he would shortly 
refer, where about 3} per cent. of manganese with 
about .65 per cent. carbon gives, without any rapid 
cooling or even quenching, a glass-scratching ma- 
terial, no wonder Messrs. Howe and Sauveur were 
able, with what may be termed ‘‘ minute” samples 
(only about } in. area and quenched in brine at 
comparatively low temperatures, namely, from 1200 
to 1600 deg. Fahr.), to obtain high breaking loads. 
The Terre-Noire Company, in their famous set of 
test bars exhibited at Paris, 1878, were able by 
varying the manganese percentage to obtain the 
results given in Table I. 
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Number of sample .. -.{ 26 33 380 21 
0 re 45 -46 -51 -56 
Mn 52 106 1,30 2.00 
Raw Forged Steel: 
Elastic limit. . . tons 17 23 23 81 
Breaking load ps-dias 34 41 52 57 
Elongation... percent. 24 21 15 9 
Oil Tempered : 
Elastic limit.. . tons 30 44 Cracked | Cracked 
Breaking load ao ae 48 82 } in in 
Kiongation .. percent.) 14 Broke fempeting temperiag 





These experiments were very conclusive as to 
the powerful action of manganese, the carbons in 
these samples varying but little. There was no 
doubt that manganese, up to at any rate several 
per cent.s, acts in a similar manner to chromium 
and tungsten, and as a sort of whip to urge on the 
carbon, in combining with the iron in the form of 
a carbide of iron or a double carbide of iron and 
manganese. Mr. Hadfield referred to an experi- 
ment of M. le Chatelier which had been quoted. 
This was made with a sample of thin wire, which 


-|the increased tenacity referred to.” 





was said to contain ‘‘ far too little carbon to explain 
The sample, 
however, did contain as much as .06 per cent. 
carbon—not at alla negligible quantity if further 
elements were present. In the first place, .06 ~¥ 
cent. is very low for commercial steel, but M. 
le Chatelier himself had said he had not the 
full analysis, and only knew that it contained 
.40 per cent. manganese, and was fully convinced 
that it was owing to this manganese that it hardened 
so much by ‘‘latrempe.” The speaker was in 
agreement with M. Le Chatelier. If, therefore, 
.4 per cent. manganese in combination with .06 per 
cent. carbon had so powerful an effect, what, the 
speaker said, must 1.19 per cent. manganese have 
upon the steel (containing .21 per cent. carbon) 
selected by the authors as a basis for their experi- 
ments? The whole of Sheftield’s high-class tool 
steel trade was, the speaker said, chiefly based upon 
differences in the material of only .02 to .03 per 
cent., for example, of phosphorus. It was known 
that carbon has by far the most powerful influence 
upon iron, much more so than even sulphur or 
phosphorus, and was it not a mistake to formulate 
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important theories without recognising these now 
well-admitted facts? Mr. Hadfield next referred 
to some experiments of his own, the results of 
which seemed to him to entirely conflict with the 
authors’ results. In 1891 he tested the possibility 
of increasing the tenacity of iron containing very 
little carbon. He would, he said, leave members to 
judge as to which set of experiments more nearly 
answers the object which both the authors and he 
had in view. Messrs. Howe and Sauveur selected 
sections of very small area, the steel containing .09 
per cent. carbon. This percentage might havea con- 
siderable effect (though the authors termed the mate- 
rial ‘‘ practically carbonless”’), specially when it was 
considered that the pieces were dipped in a freezing 
mixture from a temperature of 1650 deg. to 1800 deg. 
Fahr. Such treatment would not only cause a cer- 
tain amount of hardening, but would also produce 
a certain amount of surface rigidity, and in the 
speaker’s opinion it was possible to account for the 
increased tensile strength without hypotheses or 
theories. It was not known, too, what other elements 
were present in the basic steel samples. It was 
possible there might have been .40 per cent. of 
manganese, and in face of M. André le Chatelier’s 
Statement, increased tensile strengths would 
naturally result from this element. The speaker's 
own samples were shown to this Institute in May, 
1891, and were made from Swedish bar iron con- 
taining .07 per cent. carbon with 99.80 per cent. 
Fe. He (Mr. Hadfield) had submitted the test- 
bars, which had nearly double the area of the 
authors’ samples, to a treatment similar to that 
used in the American tests. The results were 
given in a Table which we reproduce in Table II. 
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Ripper. Disregarding the abnormal sample No. 7, 
the increase in tenacity obtained was under 20 per 
cent., or, including No. 7, about 28 percent. It 
was curious to note that the highest stress was 
obtained from the bar tested just as forged ; no 
doubt it had been ‘‘hammer-hardened.” This 
sample, the author thought, was a clear proof 
that the increases in tenacity obtained were chiefly 
due rather to surface tension than to other causes. 
Mr. Hadfield also gave the results of another and 
more recent series of experiments, these experi- 


Taste II, 
Tensile 
~~ Trextment, Strength 
r in Tons. 
per eq. in. 
7 Heated to yellow heat, quenched in water 
(60 deg. Fahr.), and reheated to yellow 
| heat <a oe = s e =e]. Aaae 
4 hej scom, age cooledinair .. “s e-| 19.05 
8 | Yellow heat, cooled in water, and reheated 
Pe ee a ae. 
5 | Yellow heat and cooled in air .. ee --| 20.94 
3 Low red and quenched in water oe e-| 21.22 
2 Yellow and quenched in water .. ee --| 21.28 
1 Welding and quenched in water 7a --| 21.65 
6 Tested just as forged, evidently ‘‘ hammer.| 
hardened” oe a we ae oo| 22.58 





ments, made during the current year, almost en- 
tirely confirming those of 1891, the greatest increase 
in tenacity shown by them being but little over 25 
per cent. We hope to be able to deal more fully 
with these interesting experiments hereafter. 

Professor Roberts-Austen had said that the 





The tests were in this case made by Professor 
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unless a certain amount of carbon was present the 
Beta or hard molecular grouping could not be 
retained. But Messrs. Howe and Sauveur in their 
paper had said that the allotropic theory has had 
one of its strongest supporters in the fact that 
almost carbonless iron undergoes great strengthen- 
ing on quenching. Mr. Hadfield gathered from their 
papers that they believed it probable that this 
strengthening was due to some allotropic modifica- 
tion of the iron present. If, therefore, Professor 
Roberts-Austen’s statement stands, then, so it 
seemed to Mr. Hadfield, that Messrs. Howe and 
Sauveur’s certainly falls to the ground, or vice versd, 
But, the speaker asked, was it not unsafe to base 
any important law upon small specimens of very 
low carbon material? In such samples, too, there 
was, he said, a fictitious or strained condition, 
partly misnamed hardness, in which probably 
neither chemical nor molecular change of condition 
really play any great part, and which certainly can- 
not be considered a satisfactory basis for founding 
laws of such vast importance as would entirely alter 
the conceptions we have hitherto had of the struc- 

ture of iron and steel. He claimed that his own 

specimens, both in the experiment of 1891 and the 

further recent ones described, seem more likely to 

teach the truth, for they were far nearer to the 

ideal specimens required to test the queries raised 

by Mr. Howe, that is, they were nearer to carbon- 

less iron than he believed had before been ob- 

tained. 

In conclusion, upon this side of the question he 

would say that whatever increased tenacity had 

been obtained in the various samples, was probably 

owing to a number of circumstances which must be 





a series of tests proved his case because 
the material was not raised in tenacity, and that 


taken into account. A portion might be due to 
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carbon changes, others to the strained condition 
induced by the sudden quenching; some carbon 
may have been taken up on the exterior of the bar 
during the heating of the samples, as suggested by 
Mr. Stead. But in any case the increases obtained 
were so small as to clearly prove that those referred 
to by Messrs. Howe and Sauveur must have been 
of an entirely different character, and upon samples 
certainly not containing anything like 99.00 per 
cent. iron, and consequently not sufficiently free 
from influencing or determining elements as to be 
really of service, or a basis for the formulation of 
such important new theories as had been put for- 
ward for their consideration. 

But there was still one other aspect of this part of 
the subject to which, Mr. Hadfield said, he would 
like to refer. M. Osmond had mentioned some 
ramples of steel containing 34 per cent. of manganese 
which Mr. Hadfield had sent him. He(M. Osmond) 
atated that one sample, although containing 1.00 per 
cent. carbon, cooled by him, was quite soft. Mr. 
Hadfield had, however, recently treated a specimen 
from the same bar in a similar manner, and found it 
exceedingly hard and capable of scratching glass. 
M. Osmond’s sample must, therefore, have been 
cooled in some different manner, probably too 
slowly, which would readily account for the differ- 
ence. Apart from this, the speaker would remind 
M. Osmond that the fact of this specimen, with 
much higher carbon than another specimen which 
he stated did possess glass-scratching hardness, 
becoming soft had very little to do with the case ; 
for spiegeleisen, with about the same percentage of 
manganese, but containing four to five times the 
quantity of carbon, was always intensely hard. 
What he had been desirous of proving in the 
other samples to which he referred (that is, steel 
with 34 per cent. manganese, but with only .10 per 
cent. carbon) was that as soon as the carbon gets 
to this low limit, it is then impossible by any treat- 
ment to give it glass-scratching hardness. 

Mr. Hadfield had been long anxious to obtain 
the same alloys as those previously referred to, 
but with the carbon absent, or nearly so, but it was 
only recently that this had become possible. He 
had, however, produced an alloy containing almost 
precisely the same manganese, viz., 3.48 per cent., 
and with the carbon as low as .07 per cent. (com- 
bustion). The product can be readily drilled and 
filed either in its cast or forged condition. No 
matter what the heat treatment to which it might 
be subjected, it invariably remained soft in the 
ordinary sense of theterm. Inits forged condition 
it could be easily machined into test bars, and then 
had a breaking strength of 66 tons per square inch, 
with an elongation of 74 per cent. upon 2in. As 
might be expected, the comparatively large per- 
centage of manganese considerably stiffened the 
material, exactly as was the case with Professor 
Arnold’s sample containing 1.80 per cent. man- 
ganese and .08 per cent. carbon. It was to be 
remembered that we now have manganese readily 
available in the metallic form, and its properties 
are extreme hardness. It was, therefore, to be 
understood that the presence of so large an 
amount as 3} per cent. would readily account for 
this increased stiffness. He hoped to have before 
long a complete series of manganese alloys, in 
which the carbon is practically absent, or present 
in only very small percentages. So far his experi- 
ments most clearly proved that it is to carbon that 
we owe the hardness, or in its absence the lack of it. 

Profesgor J. O. Arnold, who said he had studied 
Mr. Howe’s paper with great interest, and since its 
publication six months ago he had also carefully 
gone over the ground covered, experimentally. 
The paper was chiefly theoretical, and the con- 
clusions arrived at were based upon experimental 
data, occupying only a single page. The theoreti- 
cal portion of the paper was well worth studying, 
because it presented to the student a model of 
thoughtful and often judicial argument. Before 
dealing with the practical portion of the paper, the 
speaker would endeavour, in response to several 
requests, to arrive at an agreement with reference 
to the definition of allotropy. He believed that 
the views of Professor Roberts-Austen and himself 
did not widely diverge. In the first place, Pro- 


fessor Arnold pointed out a change such as that 
from water to ice was generally admitted to be due, 
not to allotropy, but to the phenomenon of con- 
gelation, otherwise, if changes of form in matter 
due to temperature were to be called allotropic, 
then melted butter became an allotropic modification 
of ordinary butter. There were, he said, many well- 





marked instances of allotropy in solid bodies, such | 
as the case of red and yellow phosphorus, but, 
hitherto it had not been possible to determine their 
comparative molecular configurations. There was, 
however, a gaseous element presenting a well- 
marked case of allotropy, namely, oxygen, and with 
the molecular configuration of its two forms, 
chemists were well acquainted. Ordinary oxygen 
constitutes 20 per cent. of inhaled air : ozone, under 
similar conditions, would act as a deadly poison. 
The molecules of oxygen and of ozone are of the 
same dimensions, but the molecule of exygen con- 
tains two atoms only, but in that of ozone are con- 
centrated three such atoms. This case Professor 
Arnold adopted as the type of allotropy. Mr. 
Howe had concluded his paper with a theory called 
the carbo-allotropic theory, which, the speaker 
said, if the data upon which it was founded were 
sound, would startle the pure chemical world. Mr. 
Howe urged that an element may preserve its 
allotropic identity after combination with another 
element, to form a compound. To carry out this 
idea to a logical but absurd conclusion, it might be 
urged that the non-poisonous properties of CO, 
were due to the fact that in it the oxygen existed 
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ascertain the exact influence of carbon on the 
hardening of iron, and it would have seemed to the 
speaker that the simplest scientific precaution would 
have induced Mr. Howe to have employed for his 
experiments a nearly pure iron and carbon steel, 
but from some oversight, quite inexplicable in the 
case of an experienced steel metallurgist, Mr. 
Howe actually selected a material containing eight 
times more impurity than carbon, including no less 
than 1.2 per cent. of manganese and 0.3 per cent. of 
silicon. Mr. Howe having by a series of skilfully 
carried out experiments obtained a set of results 
from this material, he founded upon them an elabo- 
rate theory of the hardening of steel on the basis 
that his iron contained only carbon, or that the man- 
ganese and silicon present would not influence the 
tenacities of the quenched bars. The speaker next 
proceeded to deal with the practical effects of what 
he styled Mr. Howe’s incomprehensible error of 
judgment by treating the subject both thermally 
and mechanically, illustrating his remarks by dia- 
grams which he had placed on the walls of the 
theatre. The impurities present in Mr. Howe’s 
steel had produced a thermal curve very different 
from that obtained with nearly pure iron containing 
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in its diatomic form, whilst the actively poisonous 
properties of CO were due to triatomic oxygen. 
Professor Arnold looked on Mr. Howe’s paper as a 
laudable effort to induce the two schools of metal- 
lurgists to accept a compromise, but this seemed 
impossible. The hardening constituent of steel was 
either an allotropic modification of iron or it was an 
attenuated carbide of iron ; but the existence of an 
attenuated carbide of an allotropic modification of 
iron was a theory opposed to all known chemical 
laws, and was not supported by any experimental 
evidence. Professor Arnold considered that the 
practical portion of Mr. Howe’s paper was admirable 
up to a certain point, though the tremulous nature 
of the recalescence curve suggested that his pyro- 
metric or recording apparatus was by no means 
perfect, the more so because the excessively long 
intervals employed would tend to mitigate 
slightly uneven furnace radiation. Broadly, Mr. 
Howe had taken a steel containing 0.21 per cent. 
of carbon to ascertain its tenacity when suddenly 
quenched in the form of small bars from various 
temperatures in cold brine. From the relations 
existing between the tenacities and quenching 
temperatures, Mr. Howe had deduced a new and 
startling theory. It might seem at first sight that 
0.21 was not a suitable percentage of carbon upon 
which to determine the hardening properties of 
steel, nevertheless Mr. Howe's selection of this 
quantity was theoretically and practically sound, 
because only in iron containing about this amount 
of carbon were the three critical points Ars 1-2-3 
distinct and non-confounded. For Mr. Howe's 
purpose it was absolutely necessary that these 
points be isolated in order to accurately measure 
the changes in tenacity resulting from the quench- 
ing of the steel immediately above or below the 
critical ranges. Mr. Howe’s specific object was to 
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0.21 per cent. of carbon. Fig. 1, which we repro- 
duce on the present page, represents the recales- 
cente curve obtained from a steel containing 0.21 
per cent. of carbon, 0.05 per cent. of manganese, 
and 0.047 per cent. of silicon, cooled from an 
initial temperature of 967 deg. Cent. Fig. 2, 
annexed, represents Mr. Howe’s curve, the in- 
tervals and rates of cooling of the two steels being 
practically identical. It would, the speaker said, 
be seen that in Mr. Howe’s curve the critical 
points Ars 3-2, instead of being separate, are con- 
founded, so as to render it impossible to quencha 
sample between them. The carbon point Ar 1 is 
also 80 deg. below its normal position, and the heat 
evolved at this point was at least 50 per cent. 
greater than that evolved from nearly pure iron 
containing 0.21 per cent. of carbon. It would also 
be noted that the impurities in Mr. Howe’s sample 
had lowered the carbon change point, 80 deg. from 
its normal position in true carbon steels, and the 
contour of the curve clearly showed that a portion 
of the carbon was changing its condition from Ar 3 
downwards long before the change acquired its 
maximum velocity at Ar1. The huge difference 
existing between the recalescence curves was re- 
flected in the mechanical tests made by Professor 
Arnld. The pure .21 carbon steel-was reduced to 
bars of the exact size employed by Mr. Howe ; the 
bars were hardened under exactly the same condi- 
tions as Mr. Howe’s; each from its own recales- 
cence curve at the temperatures indicated by the 
crosses on the curve, the nearest corresponding 
points of Mr. Howe’s series being also marked on 
his curve. The comparative tensile results were 
set forth in a Table which the speaker had placed 
on the walls, and which we reproduce in Table III., 
on the next page. It would be seen that a pure 
.21 per cent. pure carbon ateel gives in its normal 
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condition a stress, not of 33, but of 24 tons per 
square inch. Also that the changes at Ars 2 and 
3 do not appreciably affect the tenacity of the 
metal, whilst the change at Ar 1 produces a fall of 
3 tons in the stress. It will also be seen that the 
maximum increase in hardness, due to quenching 
iron containing .21 per cent. of carbon, is not, as 
stated by Mr. Howe, 65 tons per square inch, but 
only 10 tons. The actual maximum stress is not 
99 tons per square inch, but 35tons. The speaker, 
therefore, concluded that Mr. Howe in proposing 
a new theory involving the most delicate points in 
the molecular physics of steel, had founded his de- 
ductions upon an initial mechanical error of 65 tons 
per square inch. In order still further to prove 
the matter, Professor Arnold had prepared an ingot 
containing less impurity than Mr. Howe’s, contain- 
ing carbon 0.21, manganese 0.92, silicon 0.24. 
In another Table, which we reproduce in Table IV., 
the speaker showed the results obtained on sub- 
mitting quenched samples 0.564 in. in diameter 
and 1. 12 in. long to a uniform compression test of 
50 tons per square inch. It would, he said, again 
be observed that the points Ars 2-3 had not 
affected the hardness of the steel to any appre- 
ciable extent ; also that the change point Ar 1 is 
again accompanied by a marked softening effect. 
Above Ar 1 the average compression is in the 
impure metal only about 1 per cent., but in the 
pure metal about 174 per cent, thus very clearly 
showing the remarkable hardening influence of the 
manganese and silicon. In conclusion, Professor 
Arnold would point out that Mr. Howe’s research, 
taken in conjunction with his own, constitute 
strong proof of the accuracy of the theory that the 
varying properties of steel are due to attenuated 
compounds of iron, and not to an allotropic modi- 
fication of that metal. It was clear, he said, that 
1.19 per cent. of manganese or 0.31 per cent. of 
silicon added to pure iron would produce in the 
quenched metal a comparatively insignificant in- 
crease in tenacity. Even the effect of 0.21 per 
cent. of carbon was not very great, but a combina- 
tion of these quantities of the three elements pro- 
duced in the iron containing them, as had been 
clearly shown by Mr. Howe, the enormous tenacity 
of 100 tons per square inch. 

Mr, J. E. Stead followed Professor Arnold. He 
said that the controversy which was going on would 
ultimately lead to the truth being known. A point 
to be considered was whether in hard steel the 
carbon was present as a carbide, or whether it was 
in a dissolved state. Mr. de Benneville held that 
the carbon must be combined, and this was a view 
which chemists would accept, for when hardened 
steel was treated with acid the carbon came off as 
hydro-carbon, whereas if there were only free 
carbon it would remain insoluble. For this reason 
the carbon must be present as a carbide. Mr. 
Wrightson was of opinion that if iron or steel had 
passed through an allotropic change the material 


was not the same as before, and, therefore, the 
influence of alloys would be changed. It was, 
therefore, needful to take allotropic changes into 
account. He would, however, as the chairman had 
suggested, study the papers and communicate his 
views to Mr. Brough in writing. 


AtLoys witH Iron CaRBIDEs. 

A paper by Mr. James de Benneville, of Phila- 
delphia, entitled ‘‘ A Study of some Alloys with 
Iron Carbides, mainly Manganese and Tungsten,” 
was taken as read, as the time for concluding the 
meeting had arrived. The paper, which will, of 
course, be printed in full in the Transactions, gave 
the results of some experiments made to find 
whether inferences could be drawn as to the struc- 
ture of iron alloys in general by the use of a purely 
analytical method. 

The meeting was brought to a close by the usual 
votes of thanks being proposed and carried. 





VIBRATION METERS. 

Ovr illustrations on page 672 give two views of an 
instrument designed by Mr. John Milne, F.R.S., 
which in its various forms has been used to record the 
vibrations and jolts which are experienced on railroads, 
locomotives, and vehicles, and the elastic switchings 
and swingings of steamships and bridges. The prin- 
ciples involved in the construction of these instruments 
are those which are embodied in a modern form of 
seismograph, in which, although the frame of the 
apparatus may be subjected to rapid displacements, 
a certain portion remains practically at rest, and it 
is relatively to the steady points in the systems 
that motion is recorded, The parts of the instru- 
ment described as being upon the right-hand side 
of Fig. 1 will be found upon the left-hand side of 
Fig. 2, and vice versd. On the right of Fig. 1 is a 
clock driven by an unusually strong spring, and adjust- 
able in its rate of movement by means of a fan. 
A grooved india-rubber roller, clearly shown in Fig. 2, 
geared to the clock, draws a band of paper from a 
large roll over a drum on which the writing points of 
the instrument rest, On account of the rough usage 
to which these instruments may be subjected, these 
clocks have to be specially constructed. The clock is 
started, and the writing indices, which in this case are 
pens fed with ink, lowered upon the paper by de- 
pressing the small rectangular plate which is best 
shown attached to the clock frame in Fig. 2. To stop 
the clock and lift the pens from the paper, the small 
lever shown in a nearly vertical position near to the 
starting ‘‘ press” is momentarily pulled backwards. 
On the left-hand side of Fig. 1 a small pencil rests in 
an inclined position upon the paper running over the 
top drum. At known intervals of time, say every 
five seconds, or after known distances have been run, 
as, for example, at quarter-mile posts which may be 
passed when testing the movements of a locomotive, 
this is depressed and a mark is made. Amongst other 
things the intervals between these marks enable the 
observer to make very accurate determinations of the 
period of the vibrations which are being recorded. 

If we know the period of a vibration, and measure 
its amplitude on the diagram, we are then ina position 
to state with accuracy the maximum acceleration 
which has been experienced, and to determine in 
practical units the jerks tending to break a drawbar 
or a coupling. 

When testing a railway track, instead of running 
paper at a rate of 1 ft. or 2 ft. per minute, and obtain- 
ing an open diagram as shown in Fig. 2, experience 
has shown that paper running at a rate of 1 ft. or 
2 ft. per houris amply sufficient. If the diagram is 
coiled up on a drum (not shown in the figures), not 
only does the instrument become more bulky, but 
the record is quickly hidden after its formation. 
For these reasons it has been found preferable to 
allow the paper to fall freely into a box or case, 
Another attachment (also not shown in the figures) 
is a pencil or punch which marks the paper 
after every 100 revolutions of one of the wheels 
of the carriages in which the instrument is 
placed. With a diagram thus marked a stranger to 
the line on which he travels is enabled to say that 
certain irregularities, as shown by excrescences on the 
general diagram, were formed at certain definite dis- 
tances from known stopping or starting points. An 
inspector who is fairly well acquainted with his line 
can usually locate the position of such irregularities 
without the aid of these marks, which he sees from the 
diagram occurred after the train had been so many 
minutes and seconds on its journey. He knows the 
average speed of the train from the time it took in 
running between certain points of stopping. The 
apparatus which records the vibrations is best shown 
in Fig. 1, on the right-hand side of which is a coiled 
spring kept in its wound position by the moment of 
a lever carrying a round brass weight. for vertical 
components of motion this weight is practically a 








steady point, and as the frame carrying this moves up 





and down, the vertical pointer behind the spring carry- 
ing the pen moves from side to side. 

ext to this, on the left, is the apparatus for re- 
cording horizontal motion parallel to the length of the 
machine. This consists of a large cylinder pivoted 
near to its by ig edge, the swing of which is controlled 
by a lower but smaller cylinder to which it is freely 
linked, pivoted on its lower edge. A little considera- 
tion shows that these two cylinders may be so propor- 
tioned that if they are displaced, for example, to- 
wards the right, the moment of the upper one tending 
to cause it to return to its normal beer may be so 
far controlled by the lower cylinder tending to fall 
outwards, or still farther towards the right, that the 
moment of restitution may be made as small as de- 
sirable. 

For a quick right-and-left motion of the frame there 
will, therefore, an axis Lo between the axes on 
which the cylinders move, which is practically at rest. 
A pointer and pen projecting upwards from one of 
these cylinders therefore records motion relatively to 
this steady line. 

Ina complete apparatus a piece of apparatus similar 
to this latter, but placed at right angles to it, would 
be required. The apparatus as shown may, for 
example, be used first to record the transverse swing 
of a carriage or bridge, and then, by turning it through 
90 deg. to record the longitudinal motion. 

Levers for clamping the moving parts of these in- 
struments when not in use or being carried, are shown 
in Fig. 1. The longer the pointers are, the more is the 
multiplication of the actual motion. The figures show 
an apparatus suitable for recording the elastic vibra- 
tions of torpedo-boats and bridges, To record the 
rapid minute motions produced, for example, by machi- 
nery in a building, still greater sensibility is required, 
whilst for the rough and sudden displacements we meet 
with on railway lines, the multiplication of the writ- 
ing indices must be reduced and excessive displace- 
ments be met by specially contrived frictional resist- 
ances. From this it may be gathered that specially 
designed instruments are required for special pur- 
poses. For indicating the general condition of a rail- 
way line, an instrument which only records one com- 
ponent of motion (vertical or transverse) by means of a 
pencil or style upon a band of paper only 2 in. in width 
is sufficient. The actual width of a diagram thus 
obtained, varies with the position the apparatus 
occupies in a train, whether it is in a carriage or 
on a locomotive and with other conditions ; but the 
irregularities due to abnormal motions at facing points, 
changes in gauge, want of ballast, at entering and 
leaving bridges, whatever may be the actual size of a 
diagram, stand out as excrescences. 

Diagrams of this description have been taken in 
many parts of the world, the longest being those 
which have been taken from ocean to ocean across the 
American continent. InJapan these instruments have 
shown faults, as, for example, in sleepers which were 
internally rotten. These had externally the appear- 
ance of being perfectly sound, and had repeatedly 
escaped the attention of inspectors. 

For locomotives the component of motion which, if 
pronounced, means, amongst other things, loss of 
power, and an undue consumption of fuel, is the hori- 
zontal fore-and-aft motion. By getting rid of this— 
and the extent to which it exists is shown by records 
from vibration meters—certain lines in Japan have 
effected marked savings in fuel, workshop repairs 
have decreased, locomotives have been made to run 
safely at very much higher speeds and for very much 
longer distances without steam than they were capable 
of when delivered by the makers. The sooner that 
the vibrations of locomotives are subjected to close 
examination by vibration meters or other means, the 
sooner will engineers see how far the present practice 
in balancing, which differs widely in different shops, 
may advantageously be modified. It is more than 
unlikely that all the methods are correct, and some 
of them, which no doubt can be supported by pages 
of figures, result in such abnormal tugging that it 
seems dangerous to remain upon the footplate. 
A somewhat similar remark applies to torpedo- 
catchers and high-speed steamships. That a large 
motion exists in many of these vessels there is no 
doubt, but whether this has been measured with suffii- 
cient accuracy for practical purposes is, when we hear 
of specifications which allow of rapid vertical displace- 
ments almost sufficient to project bodies upwards, a 
matter open to great doubt, In addition to giving an 
automatic report of the motion of a locomotive, or the 
state of a line which those at headquarters can but 
rarely, if ever, inspect in person, a vibration meter 
times a train and gives the duration of its stoppages. 
Its most important function is, however, to record 
those movements which result from imperfection in a 
track or rolling stock, and cause discomfort to the 
travelling public, and which, when violent, suggest 
the possibility of derailment, and imply a waste of 
power and wear of valuable materials. 

For examples of diagrams taken by vibration meters, 





see ENGINEERING, March 13 and March 27, 1896, pages 
338 and 399. 
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EXPANDING BOILER TUBES BY POWER. 

On page 673 we give an illustration which shows the 
method of expanding tubes in a water-tube boiler 
followed at the works of Messrs. Yarrow and Co., of 
Poplar. In our report of the recent meeting of the 
Institution of Naval Architects (see page 464 anc), 
when dealing with some remarks made by Mr. Yarrow, 
we briefly described this system. Since then it has 
been further developed by the firm, it having been 
found to give very satisfactory results; indeed, 
Messrs. Yarrow state it would have been quite im- 
possible for them to have executed the work they have 
lately had in hand, had they confined themselves 
to the hand methods of working. Both steam and 
electricity are now used for the work, and our illustra- 
tion shows the two systems in operation. As will be 
seen, the man in the foreground is working by steam, 
power being conveyed by the rope running from the 
shop shafting and then by a Stowe shaft. In the 
next boiler the tubes are being expanded by electrical 
power, the small portable motor being shown in the 
foreground. By lon methods 30 tubes can be ex- 
mare per hour, which is quite three times as fast as 
they can be done by hand. The tubes are of steel and 
are 1} in. outside diameter. The expander is made 
so that the ‘‘body ” or annular part, which surrounds 
the mandril, and which contains the rollers, is 
made to revolve, the mandril itself being stationary 
and affording a path for the rollers to turn 
upon. This is a necessary arrangement, as the 
mandril could not be made strong enough to 
withstand the torsional stress of this quick power 
expanding, the annular body being naturally well 
adapted for this purpose. The rollers in this ex- 
pander are set at a slight angle to the axis of the 
mandril, so that they draw themselves inwards during 
the work. No drifting is required. The larger size 
of the extreme tube end is secured by the relative 
taper of the mandril and the rollers. There is an 
automatic stop to prevent over expanding. It is 
possible with this description of eniell to work on 
very small tubes, and Messrs. Yarrow are now ex- 
panding one end of condenser tubes no more than 4 in. 
in diameter, the mandril being more like a big knitting- 
needle than part of a tube expander. 

During a recent visit to Messrs. Yarrow’s works, 
when we saw the operation carried out of replacing 
tubes in the Yarrow boiler as described in our former 
account already referred to, the operation \was very 
speedily carried out, but in this case the boiler was in 
the or shop and without its casing. We are in- 
formed, however, that with a boiler in place on board, 
a burst tube in the middle of the nest could be re- 
placed, together with the other tubes required to be 
removed to make way for it, and the boiler could be 
ready for steaming within a space of two hours after 
the boiler was cold. The time for emptying and cool- 
ing should be added. If, however, it were considered 
sufficient to plug the tube, the operation could be 
carried out in about half the time required for renewal. 
The whole operation in both cases can be carried out 
without taking off the lower part of the bottom pocket, 
in the manner already described by Mr. Yarrow at the 
Naval Architects’ meeting. 








Great Grimsspy.—A diversion of the Manchester, h 


Sheffield, and Lincolnshire Railway between Great 
Grimsby and Cleethorpes has been begun, as a preliminary 
to the commencement of dock extensions at Great 
Grimsby. These latter works will involve an outlay of 
about 150,000/. The fishing trade of Great Grimsby is 
increasing at a rapid rate, several new steam fishing com- 

anies having recently been formed. Messrs. Hewett and 
bo. Limited, of London and Great Yarmouth, the pur- 
chasers of the Great Grimsby Ice Company’s eg J fleet, 
have alsoestablished an office at Great Grimsby, it havin 
been found more convenient to work the transfe 
vessels from that port than from Great Yarmouth. 

Wemsiey Park Towrr.—The tower at Wembley Park 

is now completed to the first platform, 155 ft. from 
ground level and 403 ft. above sea level, and was opened 
to the public on Monday last. As a new sensation, and 
affording a fine view of the metropolitan area, it will 
doubtless attract a large number of ‘‘trippers” to 
Wembley Park, one of the prettiest pleasure resorts 
around the metropolis, which on recent holidays has been 
visited by as many as 40,000. It will be remembered that 
the success of the Eiffel Tower suggested the structure at 
Wembley Park, prizes being offered for designs in 1889 
(see vol. xlix., pages 543 and 736), and the tower now com- 
menced somewhat resembles the successful Paris erection, 
but itis intended to make it 150 ft. higher, or 1150 ft. The 
four legs, supported on concrete foundations, ‘are made up 
of four members braced together by lattice girdere, the 
entire structure occupying at base a width of over 400 ft., 
while the first platform is about an acre in extent. Ib is 
carried on girders and the flooring is of concrete. There 
are pavilions at the four cornera, and there are four steam 
hoists, two of them carrying 55 passengers, and worked 
in the centre, special upright guides being provided. The 
second platform is to be at an altitude of 500 ft. Thecon- 
tractors are Messrs. Heenan and Froude, Manchester, and 
already 2600 tons of steel have been used, while 7000 tons 
will be required for the completed structure. 











SALVAGE PUMP. 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, GREENWICH. 





THE vertical steam salvage and fire pump shown in 
our illustration on this page has recently been con- 
structed by Messrs. Merryweather and Sons, of Green- 
wich, to be placed on the Czar’s yacht Standardt. 
Its capacity through open delivery, against 100 ft. 
ead, and using steam at 160 lb. pressure, is 2000 
gallons per minute, and, as a fire pump, it will throw 
12 powerful jets simultaneously. 

here are two steam cylinders inverted over the two 
pumps, and connected to them by turned steel collar 
stays. The slide valves are placed in front of the 
cylinders, and are worked by eccentrics on the crank- 
shaft, which is driven by connecting-rods and sliding 
blocks coupled to the piston-rods, When the engine 
is at work the speed is controlled by an automatic 
steam valve acted upon by the pressure of water 
in the pump. Thus it is not necessary to shut off 
steam when standing by, as the engine may 
allowed to run slowly | py ey through a bye-pass, 
and will adjust its speed to the work as hydrants or 
other delivery outlets areopened. The pumps are cast 
side by side in one piece of gun-metal, and are fitted 
with rubber disc valves with copper studs and gun- 
metal grids and seatings. The valve-box has a gun- 
metal cover bolted in position, and the whole of the 
valves can be easily examined when necessary, There 
are two suction inlets on opposite sides of the pump, 
flanged for connection of piping or flexible hose, and 
four delivery outlets are provided. The steam and water 
pistons are at opposite ends of the same rods, which are 
of phosphor bronze, so that the motion is transmitted 
direct. As the machine is designed to run at high speed, 
—— attention has been given to the lubrication of 
all working parts, and as the engine may be placed in 
confined positions, it has been so designed that all 
moving parte can be easily reached or removed for 
repair or adjustment. The dimensions of the pump 
have been kept as small as possible, the floor space 
occupied being only 2ft. 4in. square, while the height 
over all is 5 ft. 4in. For pumping from a ship’s hold 
this pump can be lowered down a hatchway or taken 








through a 2 ft. 6 in. bulkhead door, steam being 
obtained from the ship’s boilers by means of detach- 
able flexible hose. he weight complete is about 
23 cwt. The type of engine in question is well suited 
for colonial use, since for transport ‘‘ up country” it can 
be taken to pieces and carried in parts none of which 
exceed 5 cwt, 





AIR COMPRESSING PLANT. 

We illustrate on the opposite page partof an Ingersoll- 
Sergeant air compressing plant, a number of which 
are now in use in American cities for raising water, 
in place of ordinary steam pum One of the best 
examples exists in the City of Bloomington, Illinois, 
U.S.A., which is supplied by water drawn from wells 
of about 145 ft. in ie, and 6 in. and 8 in. diameter 


be|of bore. Originally the supply was obtained from 


these wells by old-fashioned deep well pumps; these 
were found to be very costly, on account of the expense 
of running, of coal consumption, and the excessive 
repairs that had to be made feein time to time, neces- 
sitating the removal of pump and valves from the 
wells, The city engineer decided, therefore, to replace 
these with an air lift plant, and some careful trials 
were, in the first place, made with this system. 

After a year’s trial the method of raising by com- 
pressed air was found to be much more efficient and 
economical than the deep well pumps. From the data 
obtained by the experimental air compressor which 
was installed, the city authorities determined on 
drawing their full supply from the wells by means of 
the air lift system, and a contract was entered into 
between the City of Bloomington and the Ingersoll- 
Sergeant Drill Company, of New York City and 
Chicago, U.S.A. he plant which this company 
installed was a duplex Corliss air compressor, of the 
following dimensions: Steam cylinders, 16 in. in 
diameter ; air cylinders, 16}in.; length of stroke, 
36 in. On February 12, 1896, an official test of the 
plant was made under the supervision of the mayor 
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When released it begins to expand, and carries the 
water up with it. When the water is first started 
from the wells it requires a higher pressure to lift it to 
the surface until the flow commences, when there is a 
mixed column of air and water, the water rushing in 
from the adjacent strata as fast as as it is lifted from 
the bottom of the well. This procees is continued as 
long as there is water in the ground and the com- 
pressor is kept in operation. The air pressure required 
for the work during the test was about 50 lb. 

It was stated by the superintendent of the water 
works and city engineer that with the Corliss coi- 
pressor water can be pumped for one-half of what it 
had formerly cost the city; in a short time tests of 
coal consumption will be made, which, when made 
and tabulated, we hope to publish. The Ingersoll- 
Sergeant Drill Company are building and installing 
almost an exact duplicate of the above for the City of 
Waukesha, Wisconsin, U.S.A., to supply that city 
with water. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 16. 

Some evidences of the better demand for iron and 
steel that always comes with the summer months were 
developed during the past few days. The market is 
stronger than it looks, because of the large volume of 
work laid out to be done this year, but not yet under- 
taken for one reason or another. The iron and steel 
trades are armour-plated with trusts and associations 
and agreements, from coke and ore up to the finished 
product, all based upon a supposed heavy demand for 
all furnace and mill products which has not yet 
developed. The backward demand, as measured by 
productive capacity, is the weak spot in the iron trade. 
Consumers are purchasing slowly, and barely enough 
to see them along. Steel billets are selling at 21 dols., 
and it will be some weeks yet before the combination 
can ride rough-shod over the market. Finished 
material is in better demand among small buyers, but 
what we are waiting on is the demand from the larger 
consuming interests. Political influences have a good 
deal to do with the situation. The Republican Presi- 
dential nominating convention is close at hand, and 
the general belief is that its platform will be strongly 
srotective. Plate and structural mills are all quite 
Some. Sheet mills are gaining business. Railway 
track material is also active. Large plate iron orders 
are about ready to be given out. Railroad traffic is 
not of such magnitude as to warrant large expendi- 
tures on track extension, road-bed, or rolling stock. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very quiet in 
the pig-iron warrant market last Thursday forenoon, when 
only about 8000 tons of iron changed hands. Scotch iron 
declined in price 4d. per ton, but other sorts were steady. 
In the afternoon the dealings were still less, amounting 
only to about 5000 tons. Prices remained unaltered. 
The settlement prices at the close were: Scotch iron 
46s. 14d. per ton; Cleveland, 37s. 3d.; Cumberland and 
Middlesbrough hematite iron, 47s. 3d. and 44s. 6d. 
per ton respectively. On Friday forenoon business 
was again very quiet, the dealings not exceeding 
10,000 tons. Prices declined to some extent. There was 
a good business in the afternoon, the turnover 
being about 20,000 tons, at about the forenoon prices. 
At the close the settlement prices were, oy re 
463., 37s. 3d., 47s. 1}d., and 44s. 6d. per ton. At the 
forenoon market on Monday about 25,000 tons of iron 
were dealt in, and prices were very firm. Scotch rose 1d. 
per ton, but Cleveland declined 4d. The turnover at the 
afternoon market was about 20,000 tons, and the quota- 
tions closed 1d. easier than in the forenoon, the respective 
settlement le being 46s., 37s. 14d., 47s., and 44s. 6d. 
per ton. rather better business was done on Tues- 
day forenoon, when about 20,000 tons were dealt in, 
prices remaining practically unaltered. In the afternoon 
the market was strong on some inclination being shown 
on the part of the ** bears” to cover, asa feeling prevailed 
that the prospects for an early settlement of the engi- 
neering trade dispute on the north-east coast were lookin 
better. The sales were reported to have exceeded 25, 
tons, and Scotch iron rose in price 24d. per ton, the 
settlement prices at the close being 46s, 34., 37s. 3d 
47s. 14d., and 44s. 9d. per ton respectively. There was a 
strong and active market this forenoon on the amicable 
settlement of the engineers’ trad. dispute on the Tyne, 
Wear, and Tees. The turnover was fully 30,000 tons, 
and prices were much improved a)l round. In the after- 
noon they were still further improved, buyers of Scotch 


iron offering at the close 46s. 10d. per ton cash and 47s. | be 


one month. The settlement prices abt the close were 
46s. 104d., 37s. 9d., 47s. 7§d., and 45s. 44d. per ton re- 
spectively. The following are a few of the prices 
uoted for No. 1 special brands of makers’ iron: 
él de, 503 per ton; Gartsherrie, Summerlee, and 
Calder 503. 6d.; Coltness, 533s, —the foregoing all 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
50s. ; Shotts (shipped at Leith), 52s. ; Carron (shipped at 
Grangemouth), 52s. per ton. More business has lately 
been done with consumers, several large contracts having 
been placed during the past week. There are still 81 
blast-furnaces in actual operation, as com with 77 


at this time last year. One has been withdrawn from 





the production of hematite fron, but an additional one | 


has been placed on ordinary iron, so that there are now 40 
making ordinary iron, 38 working on hematite iron ore, and 
three making basic iron. Last week’s shipments of pig 
iron from all Scotch ports amounted to 4635 tons, against 
8768 tons in the corresponding week of last year. They 
included 191 tons for India, 330 tons for Australia, 662 
tons for Italy, 415 tons for Germany, smaller quantities 
for other countries, and 2264 tons coastwise. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 356,030 tons, as compared with 356,025 tons 
yesterday week, thus showing an increase for the past 
week amounting to 5 tons. 


Finished Iron and Steel.—Nothing of special importance 
has transpired during the past week in respect of the 
finished iron and steel trades, which continue to be ex- 
ceedingly busy, but still without any marked change in 
Tr Numerous orders for material are coming to 

and both for shipbuilding purposes and for use in every 
variety of engineering construction. 


Sulphate of Ammonia.—Last Thursday the quotation for 
this material was nominally 7/. 183. 9d. to 8/. per ton, but 
there were no transactions t> put the quotations to the 
test, the market being very idle. Since then the market 
has firmed up to’ some extent, and business has been 
recorded to-day at 8/. 1s. 3d. per ton. 


Glasgow Copper Market.—At the forenoon market last 
Thursday some 200 tons of copper changed hands, and 
the price roge 8s. 9d. per ton. In the afternoon a decline 
of 2s. 6d. per ton took place, and 100 tons were dealt in. 
On Friday forenoon the turnover was limited to one lot 
of 25 tons, and the price again declined 2s, 6d. per ton. 
The market was idle in the afternoon, but the quotations 
remained unchanged. At the forenoon market on Mon- 
day the price gave way ls. 3d. per ton, and only one lot 
changed hands. In the afternoon, however, the price 
rallied 2s. 6d. per ton on the purchase of a couple of lots, 
Yesterday forenoon 150 tons were dealt in, and the price 
rose 3s, 9d. per ton. The turnover in the afternoon was 
100 tons, and the market closed with no further alteration 
of prices. The market was very firm this forenoon on 
the improved statistical position of the metal. There 
was a turnover of 150 tons at 46/. 10s. per ton cash and 
461. 17s. 6d. three months, thus showing a further gain of 
23. 6d. to 33. 9d. per ton. Sellers were wanting higher 
rates in the afternoon. 


Uniform Time for Glasgow.—For the past six months 
Professor Becker has, by arrangement with the town 
council, been experimenting at the Glasgow Observator 
with electric clocks, with the view of fitting up an instal- 
lation that will give uniform time to the entire city, and 
thereby supersede the present unsatisfactory system. 
Ata meeting of the committee on Monday afternoon, 
Councillor William F. Anderson, the convener, in the 
chair, a report was submitted by Professor Becker, and 
considered at some length. The committee agreed to 
recommend to the corporation the removal of the installa 
tion working at the observatory to the Municipal Build- 
ings, from which, by way of experiment, a central area 
with 10 wall timepieces will be worked. Should the 
experiment prove satisfactory, the installation will be 
extended throughout the whole city. Meanwhile, with 
the sanction of the corporation, timepieces will be erected 
at Jamaica-street, Stockwell-street, The Cross, Corn Ex- 
change, St. Vincent-street, Queen-street, George-street 
and High-street, Renfield-street and St. Vincent-street, 
Parliamentary-road and Buchanan-street, and Charing- 
cross, to be worked by the ragulating clock in the Munici- 
pal Buildings. 

The Electric Lighting of Glasgow.—The town council’s 
sub-committee on electric lighting in Glasgow have just 
resolved on sending a deputation to Birmingham, Man- 
chester, and London to make inquiry into the respective 
merits of low-tension and high-tension systems of electric 
lighting in those cities. It was generally thought that 
the subject in question was thoroughly considered and 
thrashed out in Glasgow several years ago, with the pro- 
fessional assistance and advice of Lord Kelvin and Pro- 
fessor A. B. W. Kennedy. 


Shipbuilding and Boatbuilding Trades.—The Grange- 
mouth Dockyard Company have contracted to build a 
first-class steamer, to the order of a colonial firm, for 
mail and passenger service. The engines, which are to 
have a high steaming rate, will be constructed by 
Messrs. Muir and Houston, Glasgow.—Meassrs. Mackie 
and Thomson, Govan, have contracted to build six steam 
trawlers, each of about 100 ft. long. These vessels will be 
similar to the trawlers recently built by the same firm.— 
Messrs. Chambers Brothers, who are removing their 
entire plant from Dumbarton to Cartsdyke, Greenock, 
have contracted to build a 60-ft. steam yacht and 30 col- 
lapsible boats for the Hamburg-American Steamship 
Company. They have just completed 12 collapsible boats 
for the Japanese Government. The firm are proceeding 
with the erection of two boat-sheds, both 80 fb. in length. 
The large Harbour Trust shed on the west side of Carts- 
dyke Harbour has also been taken over by Messrs. Cham- 
rs, and will be utilised as a machine shop. Three 
launching ways are to be laid down in the new yard. 


Invergarry and Fort Augustus Railway.—Lord Rook- 
wood’s Select Committee of the House of Lords have 
found the preamble of the Bill for this railway proved, 
and they have also passed the preamble of the ie 
and Oban Railway Company’s Bill, except as to some 
short tram lines to the slate quarries at Ballachulish. 





Dry AMALGAMATION FOR GOLD ORE: ErRATUM.—In our 
description of the above process, on page 646 of our last 
issue, the inventor’s name should have been given as Mr. 
Hyatt, instead of Hewitt. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yeaterday the attendance 
on ’Change here was fairly large, butthe market was very 
flat, and few transactions were recorded, both buyers and 
sellers being apparently afraid to do business. Prices 
were easy, and there were more sellers than buyers at 
37s. 3d. for prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron, which figure was regarded as the market 
quotation. For No. 3, delivered to the end of June, a 
few lots were disposed of at 37s. 6d. Makers, however, 
reported that they had a lot of work on hand, and many 
of them refused to entertain — like the figures 
named for forward delivery. o. 1 Cleveland pig 
varied in price somewhat. Business could be done at 
38s. 6d. uyers, however,. offered less, and several 
sellers held out for more. Middlesbrough warrants opened 
at 37s. 14d. and closed 37s, 24d. cash buyers. No. 4 foundry 
pig was quoted 36s. 9d., buyers offering 36s. 6d., and busi- 
ness was done at 36s.74d. Grey forge was generally quoted 
36s. 3d., but odd lots were said to have changed hands at 
363., which was also the quotation for white iron, though 
the latter is generally 1s. cheaper than grey forge. East 
coast hematite pig was rather quiet at something like 
45s. 6d. for early delivery of Nos. 1, 2, and 3. Spanish 
ore steady. Rubio sold at 123. 74d. ex-ship Tees, but 
there were plenty of sellers at the price, To-day the 
market was a little firmer, owing to warrants advancing. 
Sellers put the price of No. 3 Cleveland pig up to 37s. 6a, 
Other qualities were not quotably changed. Middles- 
— warrants opened 37s. 5d. and closed 37s. 8d. cash 

uyers. 


Manufactured Iron and Steel.—Most branches of the 
iron and steel trades are dull. New orders are scarce, 
and quotations have a downward tenden Steel rail 
makers, however, report that they are fully employed, 
and some of them are so busy that they do not care to 
book further orders at present market rates. Common 
iron bars are put at 4/. 17s. 6d.; best bars, 5/. 7s. 6d. ; 
iron ship-plates, 47. 17s. 64.; iron ship-angles, 4J. 15s. ; 
steel ship-plates, 5/.; steel ship-angles, 4/. 17s. 6d. ; and 
heavy sections of steel rails, 47. 103.—all less the customary 
24 per - discount for cash except rails, which are net 
at works. 


Engineering and Shipbuilding.—The amicable settle- 
ment of the dispute in the engineering trade is hailed on 
all sides with satisfaction, and the termination of the diffi- 
culty ought to favourably influence the northern iron 
trade. A general advance of 1s. is to be given in Septem- 
ber next. It is distinctly understood that an amnesty is 
to be declared on both sides. Overtime is to be resumed. 
The agreement applies to the members of the Amalga- 
mated Engineers’ Society only. One or two shipbuilding 
firms in the north are only moderately employed, but 
most yards present a very busy appearance. 


The Fuel Trade.—The amalgamation of Messrs. Joicey 
and Lord Durham’s collieries is now understood to be de- 
finitely settled. The prevailing opinion is that the 
arrangement will have the effect of reducing working ex- 
penses and costsof production, as well as tending to pre- 
vent undue competition in the Durham coal trade, There 
is a plentiful supply of nearly all kinds of coal, and prices 
are very much the same as when we last reported. Coke 
is, if anything, a trifle easier, but prices are still very 
high. The production is particularly large, and ship- 
ments are reported hardly so good as they were a little 
while ago, but the inland consumption is great. Good 
blast-furnace coke delivered at Cleveland works is said 
to have been sold at 13s. 6d., but several sellers still hold 
out for 13s, 9d. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Sheffield District Railway.—The decision of the 
Parliamentary Committee of the House of Commons to 
pass the preamble of the Sheffield Railway Bill has been 
received in the steel capital with feelings of satisfaction. 
The running powers sought by the Great Eastern Rail- 
way Company have n ref One of the objects of 
the Bill was to enable the Great Eastern Company to tap 
Sheffield, with her great resources, and this has been 
gained. Already the company ses running powers 
over the East Coast Railway, which cuts through a big 
coal-producing area. 

File Trade Dispute.—The crisis in the Sheffield file 
trade is well-nigh over. The workmen, about 2000 in 
number, are agitating for a return of the 10 per cent. 
conceded by them about 10 years ago when business was 
in a depressed condition. Meetings of the three classes 
of men engaged in the trade—the hand cutters, forgers, 
and grinders—have been held, and resolutions have been 

expressing the determination of the men to strike 
in the event of their demands not being conceded. The 
manufacturers have also met, and have decided, by 21 
votes to 16, to grant the advance for a period of six 
months, commencing on June 18, gion that if in the 
meantime better prices cannot obtained, the men 
will be asked to return to the present rates. In the 
opinion of those engaged in the industry, the decision 
will lead to the immediate putting down of machinery by 
manufacturers who now employ hand labour. 


Fractures in Steel.—Before the Sheffield Society of 
Engineers and Metallurgists, on Monday, a lecture was 
delivered by Mr. T. Andrews, F.R.S., M. Inst. C.E., on 
‘Microscopic Internal Flaws Inducing Fracture in 
Steel.” For many years past the lecturer has been 
engaged upon researches respecting deterioration by 
fatigue in metals, and he communicated on Monday some 
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of the results of his investigation. Mr. Andrews is of 
opinion that if it were possible to produce a perfect metal, 
theoretically there should be no deterioration by fatigue. 
During his remarks he dealt with the causes of many of 
the so-called mysterious fractures of steel engineering 
structures, such as steel locomotive and other railway 
axles, rails, tyres, steamship propeller shafts, crankshafte, 
artillery guns, ship-plates, bridge girder plates, and boiler 
plates. It was shown, by approximate actual micrometer 
measurements made by Mr. Andrews, that an ordinary 
railway axle is composed of about 2,313,178,300 primary 
crystals, the latter often being again subdivided into a 
a still larger number of secondary crystals. He pointed 
out that many fractures in steel are due to the presence 
of innumerable internal micro-flaws in the metal, caused 
by the presence of very minute quantities of sulphur and 
other impurities. Sulphur was shown to bs the most 
dangerous element in producing these micro-flaws, owing 
to the formation, during the solidification of large masses 
of steel, of sulphide of iron, which, on the final crystal- 
lisation of the metal, located itself between the ultimate 
crystals of the steel. The deleterious influence of other 
impurities, such as phosphorus and silicon, was dealt 
with. Mr. Andrews spoke highly of the standard of 
education at the Sheffield Technical School, and stated, in 
conclusion, that one of the highest objects of engineers 
and metallurgists should be to promote the interests of 
the public safety in the designing and making of engineer- 
ing structures for railway, marine, and other purposes. 


Iron and Steel. — Engineering firms are still busily 
employed, but new orders are reported to come in 
more slowly. Locomotive builders find only mode- 
rately good employment. In the Sheffield district 
a large business is being transacted in the various 
classes of steel. If anything, the demand for Bessemer 
and Siemens-Martin material has further improved, but 
bar iron is a trifle weaker. The armour plate and 
projectile makers report a most satisfactory condi- 
tion of affairs.. Railway work is plentiful, and some 
makers of wheels, tyres, axles, and springs find it 
a matter of difficulty to keep pace with the demand. 
There is more depression than usual in the rolling mills 
tilts, and forges, where material is prepared for the local 
and cycle trades. The cutlery trade is inactive, but files 
show satisfactory progress, and the workmen are agitat- 
ing for the return of the 10 per cent. conceded by them to 
their employers 10 years ago, when this branch of industry 
was depressed. A big order for 32,000 dozens of files has 
been received by a local firm from the Government. 
Quotations for raw or finished material are as follows: 
Hematites delivered in the district, 54s. to 57s. 6d,, accord- 
ing to quality ; Bessemer billets, of special carbons used 
in the Sheffield trades, 5/. 12s, 6d. to 6l. per ton ; Siemens- 
Martin steel, 7/. 103. per ton for average qualities; bar 
iron at manufacturers’ works, 5/. 10s. 


The Yorkshire Coal Trade.—The coal trade of South 
Yorkshire is still depressed, and there appears to be a 
disposition on the part of both coalowaers and workmen 
to take a gloomy view of the situation. Ib may be taken 
for granted that there will be very little improvement in 
house coal prices, unless the balance of trade is disturbed 
in Wales or the North of England, and this appears to be 
a very remote contingency indeed. London is taking less 
week by week, and but for the heavy export business in 
steam coal, matters would look very black. There is a 
tather brighter demand for manufacturers’ fuel, and 
values are firmer, but coke does not meet with such a 
ready sale as formerly. Quotations are for Silkstones 
(best), 8s. 3d. to 9s, per ton; Barnsley house, 7s. 3d. to 
83.; Barnsley hards, 6s. 6d. to 7s. 3d.; manufacturers’ 
fuel from 4s, to 5s, 6d. ; coke, 83. 6d. to 11s, 


Electric Power for the Leeds Tramways.—At & meeting 
of the tramways committee of the Leeds Corporation, 
held on Monday, it was resolved to recommend the high- 
ways committee to advertise for tenders for the erection 
of a generating station, engines, boilers, and other neces- 
sary appliances. The corporation intend to push forward 
with the undertaking as speedily as possible. <A private 
company has guaranteed a constant and adequate amount 
of electricity on terms which they consider would be more 
economical than the erection of a special power station 
and its accessories, 





NOTES FROM THE SOUTH-WEST. 

Cardif.—There has been an average demand for the 
best steam coal, and prices have been well maintained. 
The inquiry for dry and Monmouthshire eemi-bituminous 
descriptions has, however, been comparatively quiet. 
The best steam coal has been making 10s, 3d. to 10s. 6d. 
per ton, while secondary qualities have brought 9s. 9d. 
to 10s. perton. There has been a fair inquiry for the best 
house coal; No. 3 Rhondda large has made 93. 6d. to 
9a. 8d. per ton. Patent fuel has been in good demand. 
The coke trade has also exhibited a healthy tone; 
foundry qualities have made 153. to 15s, 6d. per ton, 
while furnace ditto have brought 13s. to 14s. 9d. per ton. 


Budleigh Salterton Railway. — The works are being 
pushed on rapidly, every advantage being taken of 
extremely favourable weather. At Salterton Station 
great progress has been made within the past few weeks, 
and a bridge across the line close by has been so far com- 
leted that the roadway is available for light traffic. 

wo heavy cuttings, on which a steam navvy has been at 
work for several months, are practically finished. A 
ae at Kersbrook bottom is also com- 

eted, 


Electrical Railway Working.—A proposal was recently 
made to the Swansea Town Council by the chairman of 
the Swansea and Mumbles Railway, with the view of 
Working the railway by electrical power to be supplied 





by the council. Mr. Morgan Williams, C.E., has just 
reported to the railway company on the scheme. After 
stating all its requirements, he concludes with the 
following opinion: ‘‘ The proposal was to run four trains 
instead of one, making 200,000 train-miles per annum 
instead of the 50,000 run at present. To do this woul 
require 1,080,000 units per annum. This amount at 14d. 
would come to 67507. per annum. Running 200,000 train- 
miles by steam would mean 1,200,000 car-miles per 
annum, which, at 1d. per mile, would amount to 5000I. 
per annum. Ib will thus be seen that electricity is dearer 
than steam, and the charge to bring these equal, to be 
made by the corporation, will be 1.29d. per unit. Under 
these circumstances, I must say that I do not think, with 
the somewhat limited opportunities of obtaining detailed 
information that I have had, it would ba advisable for 
you to undertake the conversion of your line from steam 
to electricity, unless materially better terms can be 
obtained from the corporation.” 


Rhymney Railway.—A Bill for the fusion of the Bute 
Docks Company and the Rhymney Railway Company is 
now pending in Parliament. A Committee of the House 
of Commons, which has been occupied with the Bill for 
several days, has decided that it shall proceed, but that 
clauses shall be introduced giving equal facilities on equal 
terms in respect of the traffic conveyed by any of the 
railway companies having access to the docks, similar to 
those contained in the Bute Docks Transfer Act, 1886. 
The Bill is stoutly opposed by the Taff Vale Railway 
Company, which intends to renew its opposition before 
a Committee of the Houre of Lords, 


South Wales Coal.—An Italian Admiralty contract for 
the supply of 25,000 tons of steam coal has been 
let to Messrs. Pyman, Watson, and Co., Cardiff. The 
actual price has not been disclosed, but it is stated on 
good authority to be about 15s. bd. per ton net, for the 
ports of Naples, Castellamare, Augusta, Taranto, and 
Venice. A Royal Portuguese Railway contract, for the 
supply of 45,000 tons of Monmouthshire steam coal, has 
also been secured by Messrs. Filleul and Co., Cardiff and 
Newport. The price obtained is 12s. 5}d. per ton. 





MISCELLANEA. 


THE consideration by the County Council of the pro- | t 


posals of the London Tramways Syndicate has again been 
postponed. 

It is proposed to raise the limit of weight for motor 
cars to 4 tons instead of the 2 tons originally fixed in the 
Bill legalising those used on the highways, now before 
the House of Lords. 


The annual dinner of the old students of King’s Col- 
lege, London, will be held at the Holborn Restaurant 
on Monday, June 29, when Sir Benjamin Baker, 
K.C.M.G., LL.D., F.R.S., President of the Institu- 
tion of Civil Engineers, will occupy the chair. 


The Milan Corporation, prior to entering into new con- 
tracts for water meters, are arranging for a competition 
for this class of goods, with a view to ascertaining that 
best suited to their requirements. Full particulars can 
be obtained on application to the Municipe de Milan 
(Secretaire de la 10¢ Div.), Italy. 


It was stated late on Wednesday night at the offices of 
the Amalgamated Society of Carpenters and Joiners that 
about 4800 men had resumed work as carpenters and 
joiners at the improved wage. The men’s demand has 
been conceded by 110 firms, four of them being members 
of the Central Association of Master Builders. 


The traffic receipts for the week ending May 18 on 
33 of the principal lines of the United Kingdom amounted 
to 1,560,425/., which was earned on 18,863 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,489,907/., with 18,7287 miles open. There 
was thus an increase of 70,5187. in the receipts, and an 
increase of 134} in the mileage, 

From an article in Engineering News it appears that 
the question of laying rails along the high-roads for use 


by ordinary farm wagons, &c., is being considerably | po' 


agitated in the States. One form of rail proposed is 
ractically an I beam with the top flange slightly dished. 
he width of the flange is 34 in., and the depth of the 
rail 44 in. The weight required is estimated at about 
32 tons per mile of single track. 


Considerable progress has been made in the matter of 
lighting with vacuum tubes by Mr. D. M. Moore, an 
American electrical engineer. At a recent meeting of the 
American Institution of Electrical Engineers, the lecture- 
hall was lighted entirely in this way, 27 vacuum tubes 
being employed. The excellence of the lighting may be 
gauged by the fact that an excellent photograph of the 
room was obtained with an exposure of 3 minutes only, 


Several meetings of railway engine drivers and firemen 
have, and are, being held at the large locomotive centres, 
in order to bring before the companies the adoption of 
cabs on the locomotives. A deputation of the men have 
been to examine the cabs on the North-Eastern Railway ; 
also a driver has returned from a visit to America, and 
the resolutions passed at the meetings of the men ask for 
cabs as good as those by Mr. Worsdell on the North- 
Eastern and on the American lines. 


Mr. William Mackenzie, president of the Toronto Rail- 
way, and Mr. James Ross, managing director of the 
Montreal Street Railways, have made an offer to pur- 
chase the business of the Birmingham Central Tramways 
on the basis of par value for debentures and preference 
shares, and a bonus of 17. on the ordinary shares, which 
were originally 107 , but two years ago were written down 
to 6l, The total amount would be about half a million. 


In a circular which the directors have issued they warml 
commend to the shareholders acceptance of the pro . 
The Toronto and Montreal Tramways have both been 
eminently successful undertakings, and the methods there 
adopted should yield an equally satisfactory result in Bir- 
mingham, provided a paternal Board of Trade takes a 
common-gense view of the situation. 


The Royal Commission on Electrical Communication 
with Lighthouses and Light Vessels, of which body Lord 
Mount-Edgcumbe is chairman, expressed a hope, in their 
third report, F omar in April, 1895, that after visiting 
Denmark an inspecting the system of electrical commu- 
nication with lighthouses and life-saving institutions in 
that country, they would be in a position to prepare the 
way for their final report. In consequence, however, of 
the serious difficulties which continue to be experienced 
in maintaining electrical communications with certain 
light vessels on the system now employed, they have 
decided to postpone this document until attempts have 
been made to overcome those difficulties. Meanwhile 
they have presented another interim report recording the 
enon so far made. They state that, as far as the light- 

ouees are concerned, the cables which have been laid on 
their recommendation have worked satisfactorily. As 
regards the cables to light vessels the returns have fallen 
short of expectation ; but the Commission have reason to 
believe that many, if not all, of the interruptions which 
have occurred have been due to remediable causes, and 
their endeavours are being directed to removing those 
causes and also to experimenting upon a system of com- 
— by induction as suggested in their third 
report. 


_Ata meeting of the Sheffield Smoke Abatement Asso- 
ciation held on Wednesday, May 13, an interesting report 
was read by Mr. R. Heber Radford, on a stoking com- 
petition held last March. The trials took place at the 
Park Iron Works, Sheffield. belonging to Messrs. Davy 
Brothers, engineers and boilermakers, and extended over 
five days. There were five competitors. The boiler used 
was of the Lancashire type, 28 ft. long by 8 fo. in dia- 
meter, the flues being 3 ft. 3 in. in diameter at the front, 
pa og down to 2 ft. 10 in. at the back, and without cross- 
tubes. The grates measured 6 ft. by 3 ft. 3 in., thus giving 
a total grate area of 39 square feet. The firebars h 

in, spaces. The working pressure was 100 1b. per square 
inch. The coal used was ‘* washed hard nuts,” and was 
of uniform size and very clean. Each test lasted seven 
hours, and the prize was awarded to the stoker who 
evaporated the greatest quantity of water with the smallest 
quantity of fuel and the least smoke. The best result as 
to evaporation was equivalent to 9.03 1b. of water from 
and at 212 deg. Fahr. per pound of coal, but this com- 
petitor had, on the other hand, the worst showing as to 
smoke, so that he was placed last on the list, the first 
prize going to another man who secured an equivalent 
evaporation of 7.95 1b. of steam from and at 212 deg. 
Fahr., whilst only producing dense smoke for six 
minutes out of the whole seven hours occupied 
by the trial. This record, indeed, was beaten by two 
other competitors, one of whom produced dense smoke 
for two minutes only, and was responsible for an equiva- 
lent evaporation of 8.07 lb. per pound of coal, but he pro- 
duced much more “faint” and medium smoke than the 
first prize winner, and so failed to head the list. An 
arbitrary scale was u to reduce medium and faint 
smoke to dense, viz., 16 minutes of faint smoke were 
reckoned equivalent to one of dense, and four minutes of 
medium smoke to one of dense. The coal burnt per 
square foot of grate surface per hour ranged from 23 lb. 
to 28.1 1b. In the trials carried out by the same associa- 
tion last October, two competitors succeeded in producing 
no dense smoke at all. 





CaTALoGuE. — We have received from Messrs. Ful- 
lerton, Hodgart, and Barclay, Limited, of the Vulcan 
Foundry and Engine Works, Paisley, N.B., a copy of 
their new catalogue, containing illustrated descriptions 
of various engines for mill driving and pumping pur- 
ses, a8 well as a large variety of hydraulic machinery, 
inclusive of both fixed and portable hydraulic cranes 
riveting machines, and hydraulic shearing machines an 
presses, 





Locomotive Exports.—The value of the locomotives 
exported from the United Kingdom in the first four 
months of this year was 303,452/., as compared with 
262,258/. in the corresponding period of 1895, and 269,706/. 
in the corresponding period of 1894. In these totals 
South America figured for 74,211/., 71,926/., and 48,3687, 
respectively ; South Africa, for 34,9541., 3316/., and 19,136. 
respectively ; British India, for 52,8912, 68,831/., and 
78,2021. respectively ; and Australasia, for 31,376/., 7876/., 
and 22 274l. respectively. 





New ty-DiscovekED OrE Deposits IN THE CAUCASUS, 
—Reports of new mineral discoveries from various por- 
tions of the Russian Empire are now a frequent occur- 
rence. Some of the latest discoveries refer to deposits of 
manganese ore at Egeri, close to Perelissi, in the Scharo- 
pousk district of the Gevernment of Kutais, on the estate 
of Prince Zeretelli; manganese ore has already for some 

ears been exported from the same government. The 
and in question is being farmed by a Persian subject, 
who has applied for permission to work it. Findings of 
silver-carrying lead ore ab Gudout, in the Szuchum dis- 
trict, have also been recorded by Princess Mussugda 
Atscherbodse, Prince Muchsakan, and others. At Nowla 
and at Nadirima-Darassi deposits of iron and titanic ore 





have recently been discovered. 
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MINERAL OIL IN MARINE BOILERS. 


Durine the last ten or fifteen years certain cases 
of collapsed furnaces have occurred in marine 
boilers, and these have been generally thought to 
be due to the mineral oil which is now widely used 
in engines, and which finds its way into the boilers. 
One reason why such mineral. lubricants have 
supplanted tallow and expensive vegetable oils must 
be sought for in the Admiralty report on boilers, 
confirmed as it is by general experience that the 
life of a boiler is prejudicially affected by the 
use of animal or vegetable lubricants in the engine ; 
but now that mineral oils are blamed as being 
the cause of leaky tubes and collapsed furnaces, 
a tendency to do without any artificial internal 
lubricants at all is steadily gaining ground amongst 
marine engineers, and many steamers are already 
running in which absolutely no oil is put into 
the cylinders. A large proportion, however, use 
a small quantity just before stopping or restarting 
the engines, in order to protect the internal rubbing 
surfaces from rust while they are out of use. 

The excellent results which are obtained with 
engines working under these conditions would make 
it appear as if the moisture which is carried over 
with the steam, or which is, perhaps, an insepar- 
able constituent of saturated steam, is as good a 
lubricant as can be desired, though certain unfortu- 
nate experiences with steamers which have had to 
stop for a short time before entering port, and the 
engines of which could not be restarted, leave no 
doubt that although moisture is a good lubricant, its 
presence cannot always be relied upon. In these 
cases it would appear that while the engines were 
stopped for taking the pilot on board, the moisture 
which during working existed between the slide 
valves and faces had evaporated, and on attempting 
to restart the engines these faces seized and the 
vessels had to be towed into port. 

Possibly the relative hardness of the two metals 
used for the valve faces and valves respectively 
may, in these cases, have been the cause of the 
trouble, for it is well known that the smooth 
working of an engine depends far more on the 
metals of the bearings than on the nature of 
the lubricants, and it is certain that many steamers, 
from whose engines all means of internal lubri- 
cation have been removed, get safely into port. 
On the other hand, grooved valves and cut cylinders 
were almost more frequent in the days when gallons 
We do not, 
however, wish to imply that this was due to the oil, 
but rather to gritty matter carried over from the 


3| boilers, in which scale was then allowed to accumu- 


late more largely than now. = 

In those days of low pressure, priming was of 
frequent occurrence, and this led to a feature in 
design, still religiously adhered to in Admiralt 
work, of making the cylinder bottoms conical, 
so that the piston glands were well out of reach 
of any priming water, for it was a well-established 
fact that glands through which salt priming 
water had passed, were difficult to tighten up 
again. Now, however, that steam pressures have 
been raised, and priming is practically unknown, it 
is but reasonable to suppose that the moisture in 
the steam, or rather the pure water which is pro- 


7 | duced during the periods of initial condensation, 


would be a — lubricant for the piston-rods, 
and it follows that, instead of placing the glands at 
the highest points of the cylinder bottoms, they 


——————— 
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should be placed at the lowest points, so that a 
little condensed water would always lodge there. 

The fear about this water accumulating to any 
large extent is not justifiable, for no similar trouble 
is experienced in horizontal or diagonal engines, 
whose slide valves are placed above the cylinders, 
and therefore many feet higher than the pockets, 
where water would naturally accumulate. Whether 
the packings, which are now most satisfactory, and 
which require oils for lubricants, would, under such 
altered conditions, give equally favourable results, 
or whether new ones would have to be substituted, 
would have to be decided by experience, but the 
change would be a desirable one at least as regards 
the boiler, because appreciable quantities of oil are 
still introduced by this means into the condenser 
and boiler. Unquestionably the low-pressure piston- 
rod glands introduce most of this oil, not only 
because of the vacuum, but also because of the 
slackness of these gland packings. Any doubts on 
this point can easily be set at rest by pouring oil 
into the gland of a low-pressure tail-rod ; it will 
disappear as fast as it is supplied, and, naturally, 
the oil with which the low-pressure piston-rod is 
swabbed, disappears inthe same way. The amount 
of grease which thus enters the low-pressure cy- 
linder would be materially reduced if its glands 
could be kept tight, but this is not nearly as easy 
a matter as would at first sight appear. Leakages 
at the high and mean pressure glands are at once 
detected on account of the escaping steam, but the 
low-pressure glands have to be tightened up by 
guesswork ; and to be on the safe side the en- 

ineer does not go too far. It would also seem as 
if the low-pressure piston-rod, perhaps on account 
of its comparatively low temperature, has a ten- 
dency to get covered with a sort of greasy scale, 
which unquestionably assists in abrading the pack- 
ing. Both these difficulties might be overcome if 
the bushes of these glands could be made a good fit 
around their respective piston-rods, and could be 
maintained in this condition ; but this is practically 
impossible on account of the large amount of play 
which exists between the guides and crosshead shoe 
when the engine is hot. The consequent slackness 
is to be regretted, not only on account of the leakage 
of oil, but also on account of the air leakage, which 
must have an injurious effect on the vacuum. 

The amount of oil which finds its way through 
the glands into the boilers would not appear to be 

eat, but the mere fact that those companies who 

ave discarded the use of oil for cylinder lubrica- 
tion have also adopted oil filters for their feed, is 
sufficiently strong evidence that the quantity is 
not negligible. In fact, the amount of grease 
which collects in their oil filters shows that these 
are, doing good work. It need, however, not be 
supposed that all the oil is thus caught ; it is pro- 
bably only that part which has been hardened, or 
carbonised, as it is called, by being heated, which 
is retained by the filter ; that part which is dis- 
solved in the water, or which is too finely divided, 
passes on, and when it reaches the boiler is con- 
verted into a brown sticky substance, which ad- 
heres to the heating surfaces and gives rise to 
various troubles. 

It would lead us too far afield to discuss here 
the principles of oil filters, but one word will not 
be out of place as regards their positions. They 
are usually fitted between the feed pumps and the 
boiler, and if this is done under the Board of Trade, 
a safety valve is insisted upon, although, of course, 
each feed pump is provided with an escape valve. 
If automatic feed pumpsare used, then there should 
be no hesitation about fitting the filters between 
these and the engine pumps; safety valves are not 
then insisted upon, and what is perhaps of greater 
advantage, the grease is removed before the feed 
enters the automatic pumps, whose valves will 
then remain clean and require hardly any attention. 

The boiler troubles to which we have referred 
are not of such. common occurrence that most 
engineers will be able to make their own com- 
parisons, and therefore a short sketch of the con- 
ditions in which boilers are found will here be 
given. Boilers which are not well looked after, 
which have a supplementary feed of sea-water, 
and which receive a large quantity of engine 
oil, will, when opened out, look black or brown 
on the undersides of the furnaces; the scale on 
the furnace tops, tubes, &., will be of a di 
grey colour, and slow to dry, and the end and shell 
plates at the water line will be covered with a slimy 
substance, which, if dried, is converted into a grey 
mealy powder. This ig evidently a sort of lime 
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soap or putty. Boilers which are kept in this 
condition usually have leaky tubes, and if scale 
is allowed to accumulate, no matter whether there 
is much or little oil, generally have bulged com- 
bustion chamber plates. If very much oil has 
found its way into such a boiler, a large proportion 
undergoes no material change, and covers the 
water-level portion as a greasy sticky substance, 
the lower parts of the boiler being covered as above. 
The furnace bottoms are generally very dark, and 
sometimes certain portions of the boiler, particu- 
larly certain tubes near the feed inlet, are furred over 
with a dark and half-greasy matter. Boilers which 
are kept in this condition have, moreover, occa- 
sionally cracked some of their internal plates, such 
as furnace mouths and saddles, and show a general 
tendency towards troublesome leakages; but, 
strange to say, no boilers in which the furnaces 
have come down have, so far as we are aware, been 
found in this condition. 

If, on the other hand, great care is taken 
to exclude all engine oil from a boiler, while 
sea-water is used as supplementary feed, then 
a scale will be found which dries quickly, and 
which, even while moist, is of a rough or gritty 
nature, and does not at all feel as if one were 
touching a recently painted surface. When such 
a boiler is dry, the upper parts will be found nearly 
white, unless corrosion is going on, in which case 
the scale is coloured red or brown ; possibly the 
latter tint is due to a somewhat greater percentage 
of oil. The lower parts of the boiler are invariably 
darker than those near the water level, while the 
furnace bottoms sometimes have no scale at all. 
Boilers soon acquire this clean appearance if much 
sea water is used, even if a comparatively large 
amount of grease is admitted, so that the colour 
and touch of the scale is no safe criterion. A glance 
at the water line will, however, settle the question ; 
if there is no soft mud or mealy dust at this point, 
the chances are that very little oil has got in. 

Other boilers, again, which are as it were protected 
by evaporators and filters, are perfectly black inside, 
unless they have been painted with zinc white. 
If all oil is carefully excluded, it seems to be 
difficult to prevent corrosion even by the appli- 
cation of much zinc. If oil has got into the boilere 
no corrosion takes place; the plates at the water 
level are covered with a sticky substance, 
which is sometimes even quite shiny. The tubes 
and other heating surfaces will be covered with a 
very thin mealy sort of black or brown dust, or 
slime if moist, which, being difficult to wash 
off the hands, is evidently a mixture of grease 
and iron oxide. If much oil has been let into 
the boiler, the whole internal surface is dis- 
tinctly greasy, and the water level is filthy. One 
or the other of these two last conditions is the 
most likely one to exist in new steamers ; and as 
it is new steamers which have most frequently 
collapsed their furnaces when neither ordinary 
scale was on the plates, nor salt in the water, it is 
but natural to suppose that these mishaps have been 
caused by the thin film of grease and rust. In its 
charred, or semi-charred, condition mineral oil pro- 
bably partakes more and more of the non-conductive 
properties of its near relative, hard paraftin, or pos- 
sibly under the conditions of high pressure and 
temperature it may possess the property of swelling 
out into large bubbles containing superheated steam 
or hydrocarbon vapours, and covering the heating 
surface. In either case the heated plate between 
this film and the fire is robbed of all cooling con- 
tact, it gets hotter and hotter, and collapses if it 
forms part of a furnace. 

A more reasonable explanation of the trouble 
is, however, to be found in the high non-conductive 
properties of this greasy film. If we compare 
the thermal conductivity of iron, plaster of Paris 
(i.e., sulphate of lime or crdinary boiler scale), 
and paraffin, we find the relation to be as 100 
to 1 to 0.01, or, in other words, a }-in. steel plate 
would offer as much resistance to the passage of a 
certain quantity of heat as ;4, in. of plaster of 


. a: . es 5 . 
Paris or j3 390 in. of paraffin, or a film of pa- 
raftin of yah in. thickness would offer as much 


resistance to the passage of heat as we might 
expect from a steel plate 10 in. thick. Now 


no man in his senses would expect to get 
satisfactory results from a furnace plate 10 in. 
thick, for even although it would be too strong to 
collapse, it would most certainly burn. 

But there are other matters to be taken into 
account. Furnace tops which have collapsed in con- 





sequence of the presence of oil are invariably 
found to be quite dry and not at all greasy, and 
compared with the other surfaces in the same 
boiler they give one the impression that the oil had 
been burnt away. If a sooty deposit was then 
formed, this has been washed away ; in fact, such 
surfaces usually appear of a lighter colour than the 
rest of the boiler, giving these parts the appearance 
of being covered with a sort of mildew. It is also 
possible that this oil has chemically united with the 
water or with theiron. This view is supported by the 
fact that the whole of the grease is removed from 
the furnace tops down to the level of the bars. If the 
removal of this scale were a question of tempera- 
ture only, it would disappear in patches, and thus, 
by allowing the water to return to these points, the 
plates would be kept cool and be prevented from 
collapsing ; but evidently the oil remains in position 
and acts as a non-conductor until the plate has 
given way, and itis only then that the oil disappears 
from off the whole surface. 

One of the most inexplicable phenomena in con- 
nection with such collapses as those of which we are 
speaking is that it is rare to find only one furnace 
in a boiler which comes down, or to find only the 
furnaces of one boiler collapsed ; almost invariably 
all the furnaces of all the boilers of the steamer 
come down together. In such a case one naturally 
turns to the water, expecting it to have undergone 
a uniform change in all boilers, but it will be found 
to contain neither salt nor oil, or at least only such 
inappreciable quantities that they do not reveal 
their presence to the taste, in which respect this 
water differs from condenser water, which has a 
distinctly oily flavour. The only plausible expla- 
nation of such general collapses is, that the oil 
which causes the trouble is that which the water 
has dissolved, and which no filter can catch ; that 
it gradually and uniformly covers the heating 
surfaces, which slowly grow hotter and hotter, all 
the temperatures rising practically at the same 
rate. When a point is reached where the reduced 
elastic limit of the steel coincides with the stress 
due to the steam pressure, a sudden increase of this 
pressure, which would, of course, affect all furnaces 
equally, brings them down together. 

Another feature of boilers whose furnaces have 
collapsed is that mavy of the internal seams and 
most of the stays and tubes will be found to be 
leaking, indicating that these parts have been 
generally overheated, for the tendency of iron 
and steel is to return to its original form during 
any annealing process. The expanding of the 
tubes and the caulking of stays and seams being 
done cold, all these edges tend to open out on 
being heated, and as these troubles are far more 
frequent than collapsed furnaces, the question 
naturally arises, How can this overheating be 
prevented? As it is due either to oil or to scale, 
these should not be allowed to accumulate in the 
boiler, but if they have found their way in, 
they ought to be removed. Scaling is the means 
adopted for the one, but oil is not so easily dealt 
with. Petroleum might perhaps remove it, but 
cannot be practically applied on account of its 
inflammable nature. Soda will not attack hydro- 
carbon oils. Salt water is said to be more efficient, 
but if sea water is meant, then evidently it is 
not the salt but the scale which has a beneficial 
influence. It should be allowed to accumulate ; 
much blowing down and refilling with salt water 
being resorted to, and then on scaling the heating 
surfaces the grease will be detached with the scale. 





THE PARIS INTERNATIONAL 
EXHIBITION OF 1900. 

Ir will be remembered that the most serious 
opposition raised in Paris against the Government 
scheme for the Exhibition of 1900, was directed 
against the intention to include within the limits 
of the Exhibition, a large part of the Champs 
Elysées, on the right bank of the Seine. The dis- 
cussion on this question in the Chambers was of a 
very animated character, but in the end the sup- 
porters of the Government project were successful, 
and the grounds will extend as far as the Prome- 
nade of the Champs Elysées. The decision arrived 
at, will, as has been already explained, carry with 
it the destruction of the Palais de |’Industrie, as 
well as of a small building near it, which served as 
the pavilion of the Ville de Paris, at the Interna- 
tional Exhibition of 1878. Few persons probably 
will regret the disappearance of either of these 
buildings, especially of the Palais de l’Industrie, 





which has outlived its usefulness and its gene- 
ration. 

In accordance with the principle established by 
the Commissioner-General of the Exhibition, invi- 
tations have been issued to French architects, to 
submit competitive designs for the two large build- 
ings that are to replace the Palais de 1’Industrie, 
and which will stand parallel to one another, on each 
side of the wide road which is to be constructed, 
joining the Promenade des Champs Elysées with 
the Esplanade des Invalides, the new bridge across 
the Seine forming a part of this work. The com- 
petition has now been open for several days, and the 
various designs will form the subject of an exhibi- 
tion, and be submitted to a jury during the early part 
of July. The number of competitors is likely to 
be considerable, not only on account of the import- 
ance and interest attached to the undertaking, but 
also because no less a sum than 65,000 francs will 
be awarded in premiums. Of this amount 45,000 
francs will be reserved for the larger, and 15,000 
francs for the smaller building; the two first 
premiums will be 15,000 and 5000 francs respec- 
tively. It is not probable that the accepted designs 
will be actually carried out, because the adminis- 
tration of the Exhibition has reserved to itself the 
right to make any alterations it thinks desirable, 
retaining only such portions as may seem best 
adapted for the purpose in view. Entire freedom 
has been given to the competing architects, except 
as regards the area that can be reserved for the 
buildings ; all of the designs, therefore, will agree 
generally in the form and dimensions of the ground 
plan. Certain other conditions, however, are im- 
posed; thus while the new buildings are to face 
upon the old and the new avenues, the existing 
cafés, theatres, &c., are to be respected, and 
special care must be taken not to destroy the 
trees, which are such an ornament to this 
beautiful part of Paris, and about the danger to 
which so loud an outcry was raised when first 
the official plan of the Exhibition was made known. 
It is also prescribed that the general appearance of 
the buildings must harmonise with that of other 
buildings, and the surroundings generally, par- 
ticulars of which are supplied to the competitors. 
We have referred to the two new structures, as the 
larger and the smaller palaces : a few details about 
both of them may be of interest. The new avenue 
which will run from the Champs Elysées to the 
Seine, will have a width of more than 300 ft. ; on 
the right-hand side of this magnificent promenade, 
in going towards the Palais des Invalides, will be 
placed the larger of the two palaces ; the axis of the 
building will traverse obliquely that of the Palais 
de l’'Industrie. The ground plan will, speaking 
broadly, have the form of an I, the upper bar of 
which is to have a length of 760 ft., and a width of 
295 ft. ; the vertical portion is to be somewhat less 
in length, and 260 ft. wide ; finally the shorter wing 
will be 500 ft. long and 115 ft. wide. The fore- 
going are the maximum dimensions; it may be 
added that the shorter wing will not be exactly at 
right angles to the main building, in order that the 
former may present a facade on an adjacent avenue 
that will form one of the boundaries of the grounds. 
The principal purpose of this enormous building, 
will be a display of contemporary art, as well as 
that of the art of the century; pictures, draw- 
ings, engravings, sculpture, architecture, <&c. ; 
there will also be a section devoted to art 
schools. As for the exposition of the century’s art, 
it will comprise the best examples in all branches 
of the fine arts that have been produced during the 
century, and which can be collected; as may be 
imagined, this will occupy many separate rooms, 
and with the exhibits of modern art, and the various 
other exhibits, the available space, which will 
exceed 40,000 square metres, will probably be found 
insufficient to meet the demands made upon it. 
The design and arrangments of the large palace 
will of course be laid out with a special view to 
suitability for its immediate purpose, but as it is to 
be a permanent building, and is to replace the 
existing Palais de ]’Industrie, the subsequent and 
very varied uses to which it will be put must be 
also carefully considered. After 19C0O it will be 
occupied for some months annually by the Salon, 
and the arrangement of the rooms, as well as the 
lighting, will have to be made suitable for this per- 
manent purpose. Besides this, provision must also 
be made for the various offices, jury-rooms, and 
miscellaneeus accommodation that will be perma- 
nently required. But, besides fine arts, the Palais 
de I’Industrie is used for exhibitions of a very dif- 
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ferent character, such as dog and horse shows, 
fétes, horticultural and floral exhibitions, &c., an 
naturally it is expected that the new building will 
afford better accommodation for all these things 
than the old. So far as the horse shows are con- 
cerned, there can be no doubt on the subject, 
as a hippodrome, very completely equipped, will 
form a part of the new design. This hippodrome, 
with its tribune, seats, &c., will cover an area of 
nearly 5000 square yards ; the stables will accom- 
modate 570 horses ; while the space for carriages, 
saddlery, forage, &c., will be on a scale equally 
large. Forming a part of the same desiga, there 
is to be a concert hall, containing seats for 1500 
persons, and a very large orchestra ; with all these 
various conditions to be filled, the competing 
architects have no easy task before them, both as 
regards suitability of design and comprehensive- 
ness of purpose. 

The smaller palace is to be erected opposite the 
one we have just referred to, and on the left-hand 
side of the new avenue; its facade will be about 
500 ft. long, and a wing at right angles is to ex- 
tend from it for nearly the same length. The area 
of this building will be about 8000 square yards ; 
it is to be used during 1900 for the exhibits of 
French retrospective art, and afterwards it will 
serve for art and other exhibitions of a temporary 
character. The estimated cost of these buildings is 
20 millions of francs, of which 16 millions will be 
required for the larger palace. So soon as the 
competitive designs have been examined, we shall 
take pleasure in publishing particulars of them ; 
meantime we may rest assured that the highest 
skill France possesses—the competitors are natu- 
rally enough limited to French architects—will be 


employed on the designs, and there can be no|p 


doubt that the one selected, modified probably by 
the administration of the Exhibition, will be in all 
respects in keeping with the high character of 
design, that is to be one of the leading features of 
the great undertaking, with which the nineteenth 
century will be terminated. 





THE RUSSIAN AUXILIARY ORUISER 
“ KHERSON.” 

On Saturday last, May 16, the trial was made off 
the Northumberland coast of the s.s. Kherson, a 
vessel which has been built and engined by Messrs. 
R. and W. Hawthorn, Leslie, and Co., of Newcastle- 
on-Tyne, the ship being built at their Hebburn 
yard and the engines made at their St. Peter's 
Engine Works. The boilers, which are of the 
Belleville type, are by Messrs. Maudslay, Sons, and 
Field, of London. 

The Kherson is a twin-screw vessel 493 ft. longover 
all, and 455ft. between perpendiculars. Her breadth 
over all is 54 ft. 3in., her depth moulded 37 ft.3in., 
and her draught loaded 24 ft., when the displace- 
ment would be 10,225 tons. We propose shortly 
publishing engravings of this vessel, and may there- 
fore defer giving full details of the general design. 
She is the thirteenth vessel owned by the Russian 
Volunteer Fleet Association, and in times of peace 
will run on the route between Odessa and Vladi- 
vostock, whilst the design is such that, if necessary, 
she can be transformed into a very effective cruiser. 
She is rigged as a three-masted schooner, with yards 
on her foremast, has three funnels amidships, and 
is altogether a handsome vessel, having a shapely 
clipper bow and fine sheer. The ship is intended 
to carry passengers, emigrants, and cargo, and 
she can also be fitted as a troopship. There is 
accommodation for 74 first-class passengers, 59 
third-class passengers, and 1444 emigrants. We 
will reserve further particulars of the arrangement 
of the ship until we publish the engravings, but in 
the meantime may say that the accommodation 
provided is exceptionally good. Colonel Linden, 
who is the chief of the Russian Commission that 
directs the construction of these vessels, has given 
special attention to this part of the design, and it 
contains many features which are well worth atten- 
tion, to some of which we shall return later. 

The ship is built of ordinary mild steel on the 
longitudinal cellular bottom principle, and will take 
about 900 tons of water in the double bottom. 
She has 10 water-tight bulkheads extending to the 
upper deck. The machinery space is 156 ft. long, 
39 ft. being devoted to the engine-room, the other 
117 ft. being occupied by three boiler-rooms, each 
39 ft. long by 32 ft. wide, and each containing 
eight Belleville boilers. The bunkers are placed 
entirely at the sides, the great length of the stoke- 


hold enabling cross-bunkers to be dispensed with. 


d| Provision has, of course, been made in the con- 


struction for special strengthening of the hull at 
the gun positions. There will be three 120 milli- 
metre (4.7 in.) quick-firing guns. Two of these 
will be carried on the forecastle, one on 
each side, the third on the poop. There are also 
twelve 75-millimetre guns, six on the upper deck 
forward and six aft. On the bridge deck there will 
be eight 47-millimetre guns, four on each side. 
There is provision for shipping magazines. These 
are made, and, like the guns, are kept in store at 
Odessa, so as to be readily put in place in time of 
war. The arrangements for freeing the ship of 
water have also received special attention from the 
Commission, all pumps, by means of suitable 
connections, being available for the purpose. The 
fire- extinguishing and ventilating arrangements 
have also been carefully thought out. There are 
five cargo hatches, one being large enough to take 
a full-sized locomotive. There is a steam laundry 
and a bakery fitted with modern machinery, 
capable of supplying sufficient bread for all on 
board. The ship is lit throughout by electricity. 

The ship is propelled by two pairs of three- 
stage communi engines, of the usual type, having 
cast-iron A-frames back and front. The cylinders 
are 36 in., 57 in., and 92 in. in diameter by 54 in. 
stroke. The valve gear is on the Marshall system. 
The high-pressure valve is a piston valve and has 
an interior expansion valve. As we shall illustrate 
these engines later, we need not give full details 
at present. The working pressure in the engines 
is 160 lb. There are two condensers, having a 
total cooling surface of 15,500 square feet. The 
propellers are 17 ft. 6 in. in diameter by 25 ft. 
itch. They are, however, adjustable, the bolt- 
holes in the flanges of the blades being ovalled for 
the purpose. 

The Belleville boilers are at the present time the 
most interesting feature in the ship, and her trial 
has been looked forward to for some time by engi- 
neers as likely to throw some light on the question 
of water-tube boilers. So far as a trial of consider- 
able duration, viz., 12 hours, is concerned, we may 
say at once that the boilers provided in the 
Kherson worked admirably, giving steam at the 
pressure required without trouble. The coal used 
was mostly Welsh, but not by any means of a satis- 
factory description, certainly more than half being 
little more than dust. Some time on in the trial 
the trimmers in one bunker got down to some 
North Country coal, which had remained over from 
previous running, and though this resulted in a good 
deal of black smoke, the boilers using this coal did 
at least quite as well as those with the Welsh. There 
are 24 Belleville boilers, eight in each boiler-room. 
They are placed fore-and-aft back to back down 
the centre line of the ship. They are all 
alike, each consisting of eight tube sections. The 
tubes are of iron, and are 44 in. in outside diameter. 
It should be stated that Messrs. Maudslay would 
have used steel tubes, but were prevented by the 
Board of Trade, the ship being built to pass the 
Board of Trade examination and class at Lloyd’s. 
We understand, however, that the Board of Trade 
have now consented to accept steel tubes in boilers 
of this description, and a few have been placed in 
these boilers, whilst the eight spare tube sections, 
or ‘‘elements,” as they are sometimes styled, have 
steel tubes. The makers of the Belleville boiler 
distinctly prefer steel tubes, considering iron a far 
less suitable material. The total grate area is 
1132 square feet, and the total heating surface 
35,350 square feet. It will be useful to say here the 
way in which this heating surface is calculated. 
The total length of the tube section is measured 
over all—i.e., the length of the exposed part of the 
tube added to the length of the headers into which 
it passes—and this is taken as the length of the 
tube. This measurement is multiplied by the ex- 
ternal cireumference, and the product thus obtained 
is multiplied by the number of tubes. To this is 
added the rectangle inclosing the end of the headers 
in elevation, these ends naturally being exposed to 
the hot gases. The steam drums, being outside the 
influence of the gases, are not counted. 

The space occupied by the boiler-rooms has been 
given, and the following particulars as to weights 
will be of interest. They have been kindly fur- 
nished to us by the makers, Messrs. Maudslay, 
Sons, and Field. In the first place, it should be 
stated that the boilers are heavier than the con- 
tractors consider they need be, in consequence of 





the demands made by the Board of Trade, No 


doubt the officials of the Department were right in 
exercising caution in dealing with what was to them 
a novel form of boiler, but it is satisfactory to know 
that with extended experience they have seen their 
way to relax some of their requirements, and an 
improvement in weight is likely to follow. The 
actual weight of the 24 boilers, as designed, was 
415 tons. This includes boilers and fittings to the 
base of the funnels, firebars, firebrick, feed regu- 
lators, safety valves, stop valves, lagging, &c. The 
funnels, three in number, are 9 ft. 6 in. in dia- 
meter and 88 ft. 6 in. high above grate-bars. The 
weight of water would be additional, and would be 
24 tons at working level. This would be for hot 
water at the usual working level of half-glass. This 
would fall to quarter-glass when the engines were 
not taking steam. For half-glass solid hot water the 
weight would be 30 tons. In each of thesix stoke- 
holds (each boiler-room has two stokeholds) there 
are one main and one auxiliary feed pump, the 
actual weight being 1 ton, or 12 tons in all. There 
are six air pumps for supplying air jets just above 
the furnace doors to mix the gases and get more 
perfect combustion in the furnaces. The actual 
weight of all these is 6 tons 13 cwt. In the engine- 
room are two main steam and water separators, the 
actual weight being 2 tons each, or 4 tons in all. 
The two engine reducing valves are 1 ton 16 cwt., 
or 3 tons 10 cwt. in all. The stokeholds are fitted 
with fans, and these were running during the 
trial. Their weight, however, is not included, 
as they were not worked at the request of 
Messrs. Maudslay, and were not required to 
keep the steam pressure up. The stokeholds 
are open. The above weights do not include 
spare gear. The items given above bring the 
total weight to 471 tons 8 cwt., allowing solid water 
to half-glass. The estimated weight for the boilers 
and auxiliaries was 5044 tons, so there was a saving 
in actual practice of over33 tons. The contract power 
was 12,500 indicated horse-power, but on the 
12 hours’ trial this was exceeded, the aggregate 
mean being 13,307. Accepting the above weights 
as a standard of what et = be included under the 
heading of boilers, we have approximately 28 horse- 
power per ton weight of boiler. Our readers will be 
able to compare these figures as to weight with those 
within their own experience as applied to ordinary 
boilers ; we will, however, give a recent example. 

H.M.S. Renown, the most recently tried of the 
big battleships, was engined by the same con- 
tractors who supply the Kherson’s boilers, Through 
the courtesy of the Admiralty we had the oppor- 
tunity of being present on her trials, and gave an 
account of the full-speed trial in our issue of the 
10th ult. (see page 477 ante). On the forced 
draught trial, when, however, the air pressure 
was only ;% in., the total mean indicated horse- 

ower was 12,901 for the four hours’ run. The 
mown has eight single-ended return - tube 
boilers 16 ft. 6in. in diameter, and 10 ft. 3in. 
long. The total grate area is 793 square feet, and 
the heating surface 24,840 square feet. Messrs. 
Maudslay have been good enough to give us the 
total weight of the Renown’s boilers, which is 534 
tons for boiler, fittings, and water. This figure is 
supplied to us as corresponding to the 471 tons of 
the Kherson’s boilers, and gives approximately 
24 indicated horse-power per ton of boiler. It must 
be remembered, however, that the Kherson ran for 
12 hours with natural draught and with bad coal. 
We know that contractors hardly ever have good 
coal on a trial trip, but we speak now from our own 
observation. 

It is not a satisfactory method of procedure to 
estimate boiler efficiencies in terms of horse-power, 
but we have, for our present purpose, no more exact 
data. In the instance under consideration, however, 
the figures given may be taken, so far as they go, as 
giving a fairly close comparison, for engineers of 
such high standing as those who supplied the 
engines of the Majestic and the Kherson are not 
likely to be far out in their designs. It should be 
remembered, however, that the Renown is a purely 
fighting ship in which running at high speed is a 
first consideration, whilst the Kherson is intended 
chiefly for a peaceful career and a speed of about 12 
to 14 knots 

The above details as to weights of the Kherson’s 
boilers have, as stated, been supplied to us by the 
makers, and may, of course, be accepted as accu- 
rate; but they may not, and indeed do not, 
include all the details which some engineers are 
in the habit of classing under boiler weights. It is 





a fact which shows the necessity of an authoritative 
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body—say a committee of the Institution of Mecha- 
nical Engineers—to standardise our expressions in 
such matters. The builders of the vessel, to whom 
the makers of the boilers are sub-contractors, per- 
haps not unnaturally take a rather different view of 
the weights. They have been good enough to supply 
us with a few figures bearing on this subject. 

The St. Petersburg is a similar vessel to the 
Kherson, and was built for the same owners a short 
time previously. The weight of her double-ended 
return-tube boilers for 13,000 indicated horse- 

wer would have been 795 tons, including smoke- 

oxes, funnel, furnace fittings, mountings, and 
water. The Belleville boilers of the Kherson, 
with fittings and water, were 544 tons. To 
this Messrs. Hawthorn add 35 tons for extra 
pumps and air blowers, reducing valves, separators, 
&c., and 18 tons for additional seatings over those 
which would have been required for cylindrical 
boilers. With ordinary shell boilers two funnels 
would have been sufficient, but the three boiler- 
rooms of the Belleville arrangement necessitated a 
chimney to each one, and these chimneys with 
Belleville boilers require heavy beams to sup- 
port them. It is estimated that this gives an addi- 
tional 12 tons, so that the total weight is brought 
up to 609 tons for the Belleville boilers of the 
Kherson. This, of course, is a very different 
figure to Messrs. Maudslay’s 471 tons, but 
it will be seen that additional things have 
been included, such, for instance, as stoke- 
hold floorplates, gratings, funnels, &c. Whether 
these should be counted as ‘‘ boiler” or not is a 
matter of opinion. No doubt to arrive at a defi- 
nite conclusion as to the respective values of types 
of boilers, they should, as in the present case the 
boiler-room of the Kherson is longer than would 
be necessary with ordinary boilers, and that means 
additional floorplates. 

A few words should be said as regards space 
occupied. We have said the length of the boiler 
space is 117 ft. in the Kherson. In the sister ship 
it was 97 ft., including the cross-bunkera. The 
loss was, therefore, 20 ft. in the length of the ship. 
It should be added, however, that the Kherson 
gave more than 13,000 indicated horse-power, on 
which the above figures are based, and, so far as the 
boilers were concerned, there was no doubt steam 
for a much higher power could have been sup- 
plied. The same, indeed, could be said of the 
whole machinery, but the contract was of a very 
stringent nature, and the contractors were bound 
to a limit of piston speed. 

We have dwelt so long on the boiler question, 
that we have only space to give very briefly the 
results of the trial, and will reserve fuller par- 
ticulars until we publish the illustrations of the 
vessel and her machinery. The mean speed on the 
12 hours’ trial as ascertained by running the long 
measured course off the mouth of the Tyne was 
19.5 knots. The mean revolutions were 89.8. The 
steam at engines 157.3 1b., at the separators 225.2 lb. 
The vacuum 27.05 in., and the mean indicated 
horse-power 13.307. The whole trial was con- 
ducted without a hitch, the engines running per- 
fectly. We have, in conclusion, only to thank 
Colonel Linden and the two firms engaged in the 
construction of the vessel and her machinery for 
their courtesy in permitting us to be present at the 
trial, and for supplying us with the data we now 

ublish and that which we propose giving of this 
interesting vessel at a future date. 
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The Intellectual Rise of Electricity: A History. By 
Park BenJamin, Ph.D., 1.L.B. London: Longmans, 
Green, and Co. 

[Seconp Norice. | 

Durine the 80 years that ended with 1623, several 

brilliant stars of science of the first magnitude, 

shone in the darkness of general ignorance, that 
was made more solesind by the smoke rising 
from the burning faggots lighted by the Church. 

Copernicus and Sarpi, Porta, Galileo and Gilbert, 

were the great leaders and originators of scientific 

thought through the later half of the sixteenth cen- 
tury and the first quarter of theseventeenth. And, 
while they did not follow the same lines of inves- 
tigation, and were for the most part more or less re- 
moved from one another, yet, being kindred though 
isolated spirits, there was between them much 
exchange of intercourse and mutual assistance. 
If Copernicus was not the first to advance the 











heliocentric theory—and, indeed, not a few of the 
ancient philosophers maintained that the earth 
revolved about the sun—he was, at all events, the 
first of the Christian philosophers to advance this 
great truth, clothed with logic and close reasoning. 
It may, perhaps, be regretted that Mr. Park Ben- 
jamin has passed so lightly over the story of Coper- 
nicus ; how the earnest-minded professor in Rome 
evolved and built up his theory ; kept it concealed, 
or whispered only to his trusted friends, during 30 
years, not daring to risk the consequences of making 
known his great discovery ; how, at last, the love 
of scientific truth grew stronger than his terror ; 
how his deathless treatise on ‘‘ The Revolution of 
the Heavenly Bodies” made its timorous appear- 
ance at Nuremburg in the spring of 1543, a few 
days before the investigator’s death ; and how the 
enemies of progress were thus limited in their 
vengeance to insulting the tomb of the philosopher, 
and declaring his book anathema, a curse that was 
removed only in 1822. But before the telescope 
of Galileo had confirmed the theory of Copernicus, 
the memory of this latter had found a cham- 
pion in another vigorous and militant thinker, 
Giordano Bruno, of whom much does not seem 
to be recorded, except that for years he defied his 
persecutors, preached the gospel of Copernicus, 
and was finally martyred with peculiar ignominy. 
A statue recently erected to his memory, now 
stands in Rome upon the spot where he died in the 
cause of truth. Within 10 years of his death 
Galileo had discovered the moons of Jupiter, the 
phases of Venus, and had established the absolute 
truth of the Copernican dectrine. Then the struggle 
to obscure the light was carried on with renewed 
fierceness, and there could be no doubt of the tran- 
sient result when all the powers of darkness were 
arrayed against one feeble investigator. Galileo 
could not face torture and death, even for the truth, 
and so, under the pressure of the Holy Inquisition, 
he recanted, knowing that helied. Park Benjamin 
gives the wording of this recantation as follows : 
‘*Having held and believed that the sun is the 
centre of the universe, and immovable, and that 
the earth is not the same, and that it does move 
. . . Labjure with a sincere heart and unfeigned 
faith, I curse and detest the said errors and 
heresies, and generally all and every error and 
sect contrary to the Holy Catholic Church.” This 
was in 1633, after a struggle of nearly 20 years. 
As Mr. Benjamin’s version of the famous recan- 
tation does not agree with that given by another 
authority, we subjoin the other reading: ‘I, 
Galileo, being in my seventieth year, being a 
prisoner, and on my knees, and before your 
eminences, having before my eyes the Holy Gospel, 
which I touch with my hands, abjure, curse, and 
ae the error and heresy of the movement of the 
earth.””* 

Although Copernicus and Galileo laboured in 
different fields to that which Gilbert had made his 
own, there is abundant evidence that Gilbert 
believed that the new astronomical theory could be 
demonstrated by his magnetic investigations. 
Carried to England by Bruno about 1580, the 
theory was eagerly accepted by Gilbert, who there- 
after ‘“‘sought to substantiate the doctrine of 
Copernicus by entirely new arguments and experi- 
ments; and this at a time when the opinion of 
the world—or what was then nearly the same, the 
opinion of the Church—was inflexibly arrayed 
against it.” In the same way we find a few 
years after, when Galileo and Gilbert had become 
fast friends, the former learned of Gilbert’s experi- 
ments, and repeated them himself, for it is re- 
corded that the scope of Galileo’s scientific research 
was not confined to astronomy, but extended to 
physics also. A few words must be spared for the 
two other members of the famous group mentioned 
above. First of these is Sarpi, monk, legislator, 
and scientist—a man who ruled Venice when she 
was the leading power in Europe ; who was strong 
enough to oppose the Pope, and set all the hostility 
of the Church at defiance. How powerful a man 
he was may be judged by the fact that—despite all 
he had done to advance scientific thought—within 
three weeks of his death (1623) it was decreed that 
a statue should be erected to his memory, and, as 
Mr. Benjamin says, was ‘‘ carried into effect 270 
years later.” Sarpi must have been a man of 
transcendent ability; ‘‘ whatever he did, he did 
better than anybody,” says Macaulay, and the 
whole range of science as then understood con- 


* “The Warfare of Science,” by Andrew Dicksog White, 





tained no mysteries for him, to say nothing of his 
a gaa as a linguist and a mathematician, 
and his power as a statesman. Park Benjamin 
thus gives a summary of his science work: ‘He 
first observed the dilatation and contraction of the 
uvea of the eye; first found the valves in the 
human veins; and first discovered the circulation 
of the blood (Harvey experimentally demonstrated 
this afterwards); and invented artificial respira- 
tion. He made the first maps of the moon, 
anticipated Kepler in his observations on the reflec- 
tion of light from curved surfaces ; first recognised 
the effects of refraction, and declared that the sun 
is fed, and that stars are suns. He announced that 
heat is motion, and exemplified its generation by 
heating iron with a hammer ; that light is motion, 
and that it comes to us in waves or pulsations 
through a medium less material than the atmo- 
sphere ; that sound is motion, but (as he thought) 
motion of the atmosphere, for it travels against the 
wind and through water, moving like light in 
waves or pulsations ; that colour is caused by the 
atmosphere and by the reflection of different rays 
of light ; and then he identifies sound, colour, heat, 
and light together, thus correlating these physical 
phenomena. The desire is strong to dwell upon 
Sarpi’s researches in these fields, but it must be 
foregone to turn to his discoveries in magnetism. 
Unfortunately, here the actual records are meagre. 
He wrote a treatise on the magnet, which, after 
his death, remained, with his other manuscripts, in 
the Servite monastery where he spent his life.” 
Yet more unfortunately, a great part of the meagre 
record is wholly lost to the world, as much of his 
work was destroyed by fire, but still this prototype 
of Faraday, as Mr. Benjamin happily calls him, 
has left enough to give some idea of the advanced 
nature of his researches in this field. ‘‘It appears 
evident that he drew inspiration from the writings 
of Norman and Peregrinus, and covered again some 
of the ground they had already trod, and of this 
non-original work, the author makes due deduc- 
tion. This done, the net result is to leave the 
destruction of magnetism by fire, the magnetisation 
of iron by means other than induction from a lode- 
stone—afterwards alluded to as the acquirement of 
magnetic properties by iron freely exposed to air— 
and the existence of the field of force around the 
magnetic poles, now directly made known for the 
first time.” 

Porta made Naples famous, as Sarpi had added 
lustre to the glory of Venice, yet Porta appears to 
have been by far the lesser light. At once Sarpi’s 
friend and imitator, he seems to have possessed 
rather the instinct of the inventor, and the knack 
of the adapter, than the true spirit of the scien- 
tist ; moreover, he loved mystery that sometimes 
savoured of quackery, and it is strange how he 
contrived to escape the vengeance of religious 
tyranny. His fertile brain conceived many things 
utterly absurd, and had dim visions of others that 
were to be realised in centuries yet tocome. ‘‘ ‘To 
a friend, that is at a far distance from us, fast shut 
up in prison, we may relate our minds ; which I do 
not doubt may be done by two mariner’s compasses 
having the alphabet written above them.’ So came 
into the world the fancy which finds its modern 
embodiment in the great wire cobweb which 
envelops the earth and brings all people into con- 
verse, as it were, face to face. Yet this initial 
notion of the telegraph is of less historical signifi- 
cance than the fact that Porta is here, for the first 
time, seeking to put the pivoted magnet needle to 
anew use. In other words, he is trying to invent 
beyond the compass; and he is taking from it as 
his instrumentality the pivoted needle moving in, 
and controlled by, a surrounding virtue. A few 
more years and it will be this same instrument in 
another hand, which wil] usher in electricity as a 
distinct manifestation of natural force and as the 
world now knows it.” 

These were the men who braved the anger of the 
Church, and by subduing its more active hostility, 
cleared the way for freedom of thought and educa- 
tion in Italy; the pioneers who laid the broad 
foundations on which a fair temple to science was 
to be reared during the next two centuries, and 
whose names must be immortal so long as science 
lasts. In spite of less freedom, Italy led the way 
in the pursuit of the arts at the beginning of the 
seventeenth century, and—Gilbert notwithstanding 
—England made but a poor show beside her. The 
time had not come for this country when James I. 
ascended the throne. A wave of prosperity had 
s wept across the land during the reign of Elizabeth 
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when once the fleets of Spain had been annihilated 
and the bones of the Armada were whitening on 
many a coast from Devon to the Orkneys. Peace 
had replaced the alarms and wars of a quarter of a 
century, and England had won immortality in 
literature. But learning and science were at a dis- 
count ; the universities, compared with the gentler 
and more efficient seats of learning in Italy, were 
little better than chaos. The Dons are described 
as ‘‘devoid of courtesy as cowherds,” and ‘‘student 
life combined the seclusion of the monastery with 
the riotous dissipation of the tavern.” Demonology 
was rife throughout the country, and Acts of 
Parliament, directed against witchcraft, legalised 
a campaign of persecution almost as bitter and 
bloody as ever characterised the tender mercies of 
opposing faiths. But still the little leaven of 
philosophy was not wanting, for Gilbert was 
prosecuting his researches and announcing his 
discoveries, and he had a slender following. More- 
over, as we have said, the schools of Italy were far 
in advance, while some other countries were pre- 
paring to do good work, and slow as were the means 
of communication in the seventeenth century, 
frequent exchange of theories and of knowledge 
took place, to the permanent benefit of science. 

The time had hardly arrived for the useful 
organisation of scientific societies, and progress 
depended almost entirely on independent inquiry, 
although each great leader of thought gathered 
round him disciples more or less worthy. Such, 
for example, were the two friends of Gilbert, 
Wright and Barlowe, both skilled in the science of 
navigation, the former by experience and ability, 
the latter by the grace of the bishops. But though 
more or less of a fraud as a theoretical navigator, 
Barlowe appears to have been an apt and able 
follower of Gilbert, so apt, indeed, that after the 
death of the latter he appropriated some of his 
work, and was naturally angry with one Mark 
Ridley for doing the same thing. Even in those 
early days, philosophers had learned how to bark 
and bite, quite like nineteenth-century professors, 
and the story of their differences seems almost 
modern. ‘‘ Barlowe’s assertion that his thunder 
had been stolen, provoked from Ridley a prompt 
and caustic reply under the title of ‘ Magneticall 
Animadversions,’ in which Ridley avers that there 
is not a fact in Barlowe’s treatise that was not well 
known long before his first manuscript was given to 
Challoner, and that what Barlowe had not purloined 
from Gilbert, he had filched from him. But 
Barlowe is still eager for the fray. ‘Except this 
Ridley had ploughed with my Heifer hee had not 
known my Riddle,’ he rejoins, after asserting that 
Ridley had surreptitiously obtained a manuscript 
copy of his book, and identifying with careful 
precision much of his stolen property in Ridley’s 
pages.” So did these worthy ancients act as the 
prototypes of scientists yet unborn ; but to Barlowe, 
at all events, belongs one special claim to be re- 
membered ; he invented the word ‘‘ electrical.” 

As we just now said, learning in Italy early in the 
seventeenth century stood pre-eminent ; the univer- 
sities at Bologna, Padua, Pisa, and Pavia were all 
famous, and though the courses of study were 
chiefly confined to mathematics and to medicine, 
the general mental fibre of the whole nation was 
greatly strengthened by them. Scientific and 
literary societies, or clubs, became numerous; 
wealthy patrons, themselves hard workers and 
close thinkers, were not infrequent, and some of 
these established museums famous in their time. 
At least one society, dedicated to physical science, 
was established—the Academy of the Lyncei ; this 
was founded by Cesi in 1603, and amongst these lynx- 
eyed searchers after truth were numbered Porta, 
Galileo, and Colonna. This was half a century 
before the beginnings of the Royal Society, to 
which we shall presently allude. But we should 
pause for a moment to glance at what was being 
done in electrical investigation elsewhere than in 
Italy and England. In France, Descartes ; in Ger- 
many; Von Guericke and van Helmont (though this 
latter was a Fleming) ; these are perhaps the only 
names that need be mentioned in relation with 
those two countries, and science, at the period 
under consideration. It is said that we imported 
the craze after witchcraft, that disgraced us for two 
centuries, from Germany, where charlatans of the 
Dee and Kelly kind flourished exceedingly. The 
origination of the Holy Cross was therefore natur- 
ally enough a brilliant success, and Helmont, who 
had both brains and reputation, ministered profit- 
ably to the phantasies and superstitions of the 





Rosicrucians, in which the mysteries of magnetism 
figured largely in the performance of faith cures 
and other marvels. About 1660, Germany was 
made famous by the revealing of a great name, that 
of Otto von Guericke, the burgomaster of Magde- 
burg, the man who stands at the head of the history 
of pneumatics ; the inventor of the air pump in 
1650, the maker of the first electrical frictional 
machine, and the author of the first announcement 
in a primitive way of the electric light. Of von 
Guericke, Mr. Park Benjamin says: ‘‘ His efforts 
resulted in the discovery of electrical conduction, 
of electrical polarity, of the transmission of electri- 
fication over an elongated conductor, of electric 
light, of sound produced by electricity, of the dis- 
charging capacity of points, of the dissipation of 
charge 4 hot air, and of the vibration of a freely 
movable body due to its charge and discharge ; the 
first recognition of electrical repulsion as such, a 
direct suggestion of the identity of electrical attrac- 
tion and gravity, and the construction and success- 
ful use of the first machine for the production of 
electricity.” 

The middle of the seventeenth century saw the 
creation of the Royal Society, and a little later, of 
the Académie des Sciences. As time went on, and 
facilities for intercourse at a distance increased, the 
isolated workers were drawn together, and by con- 
certed or antagonistic action, the progress of 
science was accelerated. Under the name of the 
Invisible College, meetings had been held in Oxford, 
and in 1660, more peaceful times having settled 
on the land, 21 persons, including Kenholm 
Digby, a philosopher, who later had to save his 
head by sudden flight, formed themselves into a 
society, and obtained, not only a charter from 
Charles II., but also the active co-operation of that 
monarch, who in the brief noments he could spare 
from attention to the world, the flesh, and the 
devil, was a devotee to scientific inquiry. So, 
Royalty deigning to profess an interest in the 
mysteries of nature, the Royal Society, which was 
of course supposed to be the fount of all knowledge, 
became the fashion, and the plaything of the 
Court. ‘Prince Rupert invented mezzotinto 
engraving, and set the willingly admiring courtiers 
to breaking off the tails of the wonderful little 
drops of glass which he had brought into England, 
to see them fly to pieces. Even Buckingham found 
time, amid the pressing claims of wine, women, 
the gaming table, and the stage, to dabble in 
chemistry ; if one dropped in at Wills’ it was to 
find men of fashion discussing telescopes and the 
vacuo Boyleano. My lady, in her boudoir, chat- 
tered of the shining phosphorus from Germany, or 
went in her coach and six to visit the Gresham 
curiosities, and ‘broke forth into cries of delight 
at finding that a magnet really attracted a needle, 
and that a microscope really made a fly look as 
large as a sparrow.’ Did not that ‘ mighty pre- 
tender to learning, poetry, and philosophy,’ the 
Duchess of Newcastle [and with her the Ferrabosco, 
with ‘good little black eyes’], visit the new Society 
to witness experiments ‘ upon colours, lodestones, 
microscopes, and liquors’? And did not the Lord 
President receive her [together with the Ferrabosco] 
and escort her to her seat with the mace solemnly 
borne before ?—and, let us hope, with a properly 
straight visage. And her Grace was indeed edified, 
for ‘after they had shown her many experiments,’ 
records Mr. Pepys, ‘she cried till she was full of 
admiration, and departed,’ Mr. Evelyn being in 
waiting to hand her to her coach. And Mr. Pepys 
likewise undertakes a little magnetic experiment- 
ing on his own account. ‘This day’ [Nov. 1663], 
he records, ‘I received a letter from Mr. Barlow 
with a terella which I had hoped he had sent me, 
but to my trouble I find it is to present from him to 
my Lord Sandwich ; but I will make a little use of 
it first, and then give itto him.’ He _~ it nearly 
a month before delivering it to Sandwich, who, he 
says, received it with great pleasure.” 

We must find space for a few words of Mr. Park 
Benjamin’s pleasant description of the early days 
of the Académie des Sciences, as a pendant to the 
foregoing graphic picture. It was founded six years 
after the Royal Society, by Louis XIV., at the 
advice of the Minister Colbert, and formed a nucleus 
around which the inquiring spirits of France quickly 
gathered. But at first there was no great tendency 
to scientific inquiry, as in England. The talent was 
chiefly mathematical, as is evidenced by the con- 
tents of vg ° volumes of the *‘ Anciens Mémoires.” 
“At first they proceeded slowly. The original 
members were chiefly mathematicians, and experi- 





ments can hardly be gaid to have begun until the 
physicists were admitted. Then they went at it with 
a will. They experimented in concert, with results 
fully equal to such as might reasonably be expected 
to follow the production of Shakespeare’s tragedy, 
with a chorus of simultaneous—if not concordant— 
Hamlets. There was no gathering in a room and 
reading one another asleep with interminable 
papers, suitable only for the phlegmatic, plodding 
English. The sessions were held in the laboratory. 
Nature should be made to yield up her secrets by 
the combined efforts of several brains attacking her 
stronghold simultaneously, like the concentrated 
fire of a battery. They needed no Charles to sug- 
gest subjects and spur them on. Indeed, when 
Louis the Magnificent, and Monsieur the Dauphin, 
and Le Grand Condé, attendeu by a gorgeous re- 
tinue, came in state to visit them, it was the King 
himself who, after intrepidly withstanding several 
chemical lectures, a that he had ‘no need 
to urge them to work, for they were doing it enough 
for themselves.’ But when Louvois became Minis- 
ter, matters took a new turn. If the work of the 
Academy thus far was properly defined as experi- 
mental, then Louvois soon showed the most oppo- 
site, and hence theoretical, disposition, When 
the public-spirited King decided to improve the 
landscape at Versailles with more indispensable 
cascades, and the erection of a much-needed addi- 
tional mountain, it was Louvois who told the 
members that they were paid to work, and set 
them at such theoretical re as aqueduct building, 
pipe-laying, and surveying. He made La Hire and 
Picard supervise the building and Sag 
Thevenot plan watercourses, and Mariotte attac 
the problems of water supply. When there was 
not sufficient of this sort of theorising to do at Ver- 
sailles, Condé invited them to theorise in the same 
fashion at Chantilly. Besides, the haut mende of 
Paris had heard of the new fashion at Whiteball, 
and how all the great English milords and miladies 
were besieging the Royal Society. Should the Court 
of the Grand Monarque be distanced in a matter 
of la mode? Immediately were the mathematicians 
invited to calculate the chances in every gambling 
game in vogue: in ‘quinque nova,’ in ‘le hoca,’ 
and ‘lansquenet.’ Sauveur, however, who too com- 
placently evolved a surely winning system adapted 
to ‘la barsette,’ in his capacity of ‘mathematician 
to the Court,’ found himself abruptly invited into 
the closet of his irate sovereign, and given distinctly 
to understand that the royal prerogative included 
secrets of that sort, and that kings were not to be 
left subject to the run of luck ordained to common 
people.” 

We have lingered so long over these pleasant 
pages of Park Benjamin’s story, that we have but 
scanty space to dwell on the great work done by 
these societies during the first hundred years of 
their existence. We can only glance at some of 
the leading names, and add a few words on the 
results of their labours. First, of course, comes 
Newton, who, however, does not figure much in 
this history. Chiefly the others are, Boyle, Hooke 
and Halley, Picard, Hauksbee, Gray, Dufay, Desa- 
guiliers, Bose, Gordon, Kleist, Nollet, Lemonnier, 
Watson, and last, but not least, the great philosopher 
of America, Benjamin Franklin. The labours of 
all the men whose names are set down, and of 
some others not included, are faithfully sketched 
cut with the same painstaking reference to 
authorities that distinguishes the earlier portions 
of the book. Of especial interest is the story 
of the marvellous series of investigations by 
Hauksbee, who, starting from Picard’s discovery 
of the mysterious luminosity of mercury in a 
vacuum tube, advanced the subject of frictional 
electricity in many stages, and helped largely to 
bring investigation to the stage it ctumpel in 
1717. ‘*The progress of electrical discovery had 
now reached one of those temporary halting-places 
which are easily discernible in looking back over 
its path. The latest problems had apparently been 
solved. To many it appeared that all the 
capabilities of the rubbed electric had been re- 
vealed. It had given light, attracted and directed 
threads, yielded effluvia sensible to the touch, and 
transmitted its virtue to other bodies near it, so as 
to cause them to glow. No new possibilities were 
in sight. For nearly 20 years no one sought any, 
and the very few experiments that are recorded 
merely thrash over old straw.” But electrical 
thought lay fallow during this time, only to produce 
more frequent and bountiful crops when the re- 
naissance should come. The period of restored 
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vitality may be said to commence with Stephen 
Grey, who contributed papers to the Royal Society 
from 1720 to 1736. But little is known of Grey save 
that he was one of the Charterhouse ancient 
brethren, rich of intellect but empty of purse, yet 
having wealthy and congenial friends, who helped 
him in his experiments, and stimulated his re- 
searches. Not that Grey required apparatus ; like 
one of our own living electricians, a little string and 
wax and bits of glass sufficed him; and not one of 
the least interesting passages in the book is the 
story of Grey’s transmission of signals along a line, 
and his discovery of insulation. Unfortunately we 
have not the space to follow them ; nor the brilliant 
series of investigations of the gifted Frenchman, 
Dufay, who honoured Grey, as he could well afford 
to do—which is more than can be said of some of 
Grey’s distinguished countrymen. Of great interest 
is Mr. Benjamin’s descript:on of the discovery of 
the Leyden jar by van Kleist, and the cons:quences 
that flowed from this discovery, placing increa:ed 
means at the disposal of Nollet, Watson, and others, 
and enabling the latter to transmit signals through 
a wire 1200 ft. in length in 1747. Before this time, 
however, Benjamin Franklin had come into the 
field, and had done much to earn his immortality. 
The author states that in following the career of 
Franklin he has taken the autobiography edited by 
Bigelow as his guide. He certainly has made a 
most interesting story, to which we cannot do 
justice, and with which the book most fittingly 
concludes. 

As we said at the beginning of this review, we 
cannot give a complete idea of ‘‘The Intellectual 
Rise in Electricity; we therefore commend the 
book to our readers with the certainty that they 
will not be disappointed. And we trust that when, 
in some remote time, the electrical story of the 
nineteenth century has to be written, as laborious 
and gifted an historian as Mr. Park Benjamin will 
be found to undertake the difficult task. 
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NOTES. 
Narurua Inpustry IN THE Caucasus. 

Tue naphtha industry at the small town of 
Grosny, in the Terak district, is rapidly developing, 
and one large firm springs up after another. 
The necessary pipe for the conveyance of the 
naphtha to the nearest railway station, which is a 
distance of 84 miles, is being constructed, and the 
demand for Grosny naphtha increases every day. 
Of the four leading firms the largest is working six 
bore-holes, but this number will ere long be 
increased ; the second firm is working a couple of 
bore-holes, and several other large and substantial 


firms are gradually getting into full swing. Fur- | 


ther, the large firm of Nobel and Co. has bought 
several plots of land in the neighbourhood of 
Grosny, in order to employ them in the naphtha 
industry, the installations being already in course 
of completion. The Wladikowkos Railway Com- 
pany has also decided to exploit the naphtha in- 
dustry at Grosny, and a syndicate of Tiflis and 
Baku capitalists, which some years ago bought 
several plots of land in the same district, is now 
about to commence operations. As an example of 


the astonishing yield of the Grosny borings, one 
is mentioned which yielded 13,000 tons of naphtha 
in 24 hours, a figure which has barely been reached 
even at Baku. 


BRANCH AND FEEDER Raitways IN INDIA. 

With a view to hastening the progress of railway 
construction in India, the authorities there have 
recently drawn up new regulations as to the build- 
ing of feeder and branch lines, offering very sub- 
stantial concessions to the investing public. In 
particular on approved lines the Government give 
a guarantee of interest of 3 per cent. per annum on 
the authorised capital, whilst in cases in which the 
new lines are expected to bring a substantial increase 
of traffic to the trunk road, it may be arranged as an 
alternative to the above that a payment be made 
to the branch company sufficient to bring up the 
earnings of the latter to 3} per cent. on the 
authorised capital, provided always that the main 
line company is not called upon to pay more than 
it has earned from the new traflic. In order to 
take advantage of these concessions, the branch 
lines in question must not exceed 100 miles in 
length. A prior right to construct will be given to 
the administrations of the trunk lines, but failing 
action on their part, the matter may be taken in 
hand by other parties. Applicants for powers to 
construct such lines must give evidence of 
sufficient financial resources. The plans and 
estimates must be approved by the Government, 
and any further capital expenditure after 
completion must also be sanctioned by the autho- 
rities. During construction interest may be paid 
out of capital, and the Government also agree to 
provide the land required free of cost, inclusive 
of quarries, ballast pits, brickfields, &c. They 
will also undertake to provide and maintain the 
telegraph service at the usual charges for such work. 
Existing surveys will be placed at the disposal of 
the promoters, and new ones made by the Public 
Works Department on the promoters depositing 
the estimated cost of the same in a Government trea- 
sury. Materials for construction will also be 
carried over the State lines at special rates. Such 
lines may always be purchased by the Government 
at the end of 21 years, at a cost of not more than 
20 per cent. above the capital cost of the line nor 
less than the par value of the same. The right to 
fix and vary rates for goods and the classification of 
the latter is reserved by the Government, who, 
moreover, will also exercise a general control over 
the number and timing of trains. 





TORPEDO-BOAT DESTROYERS FOR THE 
ARGENTINE NAVY. 

On Saturday afternoon last there was launched from 
the yard of Messrs. Yarrow and Co., at Poplar, a 
torpedo-boat destroyer, which differs somewhat from 
vessels of this class built for the British Navy, chiefly 
in respect of being armoured. 

The boat in question is one of four similar vessels 
now in course of construction at Poplar. Her length 
over all is 190 ft. 8in., her breadth 19 ft. 6 in., and her 
depth amidships 12 ft. With a draught of 5ft. the 
displacement will be about 250 tons. The machinery 
consists of two sets of triple-expansion engines of the 
type usually placed in torpedo craft by this firm. The 
cylinders are 18 in., 26in., and 394 in. in diameter 
by 18 in. stroke. There are two condensers, and the 
usual auxiliary engines for steering, electric light, dis- 
tilling, air compressors, &c. There are six boilers of 
the Yarrow water-tube type, capable collectively of 
eupplying steam for 4000 indicated horse-power. The 
weight of each of these boilers is 6? tons with water 
and fittings. The propellers are of manganese bronze, 
each with three blades, and are 7 ft. in diameter by 
8 ft. pitch. 
| The armament comprises one 18-in. torpedo tube, 
| built into the stem for bow fire, and two 18-in. swivel 
| torpedo tubes on deck aft. The latter command both 
| sides of the vessel. There will be a 14-pounder 
| quick-firing gun mounted on the conning tower for- 

ward, three 6-pounder quick-firing guns on the deck 
|aft, and two Maxim automatic guns just abaft the 
conning tower, one being on either side. 

For feeding the boilers the new system adopted by 
| this firm has been fitted. There is in the engine-room 
|a@ main feed pumping engine, which takes water from 
| the hot-well, and pumps it into a large cylindrical vessel 
| at a pressure of 30 lb. to the square inch. Across this 
| vessel are stretched diaphragms of flannel through which 
jall the water going to the boilers has to pass in order 

to abstract grease. Leading from this vessel is a single 
| feed main, which runs the length of the boiler com- 
partments. To each of the six boilers there is a 
separate feed pump which has its suction from the 
\feed main. The steam pipe to the separate feed pump 








is taken from its boiler at a point about the normal 
water level, there being, however, an internal swivel- 
ling pipe by which the level can be altered if necessary. 
If the boiler become too full, water, in place of steam, 
flows into the steam pipe. The pump steam cylinder 
thus becomes choked, and the action of the pump is all 
but stopped. When the water level falls again, 
through evaporation taking place in the boiler, steam 
once more passes to the pumping engine, which thus 
recommences its proper functions. The exhaust from 
the pumps is not taken to the condenser, but into the 
feed main. 

The policy of armouring these small craft has been a 
good deal discussed lately, the interest in the subject 
having been revived by some operations during the 
late war in the East. About 11 years ago Messrs, 
Yarrow and Co. built for the Japanese Government a 
small vessel, the Kotaka, which was protected by 
armour, and was, we believe, the first high-speed 
armoured torpedo craft. It will be remembered that 
during the late war the Kotaka led two important 
torpedo attacks, and came through comparatively un- 
harmed, whilst the unarmoured boats suffered severely. 
The price paid by armour is, of course, loss of speed, 
but the Argentine naval authorities are evidently of 
opinion that it is advisable to sacrifice something in 
swiftness in order to gain protection. In our own 
Navy there are, as stated, no armoured torpedo craft, 
it being held that the very thin armour, which alone 
can be used, is comparatively useless, or worse than 
useless, whilst it destroys the most valuable quality 
in these little vessels—their paramount speed. 
Speed, however, is a relative term. These Argen- 
tine destroyers are to steam 26 knots, which 
would be sufficient to enable them to perform their 
ostensible duty of putting out of action torpedo-boats 
proper. It is now generally recognised, however, 
that ‘‘destroyers” are but torpedo-boats of a larger 
growth, and this is fairly well shown by the fact that 
the present vessels have each three torpedo discharges, 
which are certainly not intended for use against small 
craft. Whatever may be the intention of the de- 
signers, however, one may be sure that no naval 
officer in command of a destroyer would lose the 
opportunity of bagging a battleship or cruiser. For 
such an opportunity the chief advantage of speed is 
that it enables the attacking boat to pass ‘‘ the zone 
of fire” very quickly. Armour naturally lessens this 
advantage, but whilst it detains the boat longer under 
fire, it would keep out a great many projectiles 
that might otherwise be fatal. It is, of course, 
guns of the smaller natures that torpedo craft have 
most to fear. The very limited target they present 
warrants them in taking their chance of a blow from 
the larger and comparatively slower firing weapous. 
In any case no protection could be econtied against 
these. The machine gun sends a stream of bullets 
which may almost be likened to a jet of water froma 
hose, and, once the range were obtained, would soon 
play havoc with the ordinary thin plating of the 
average torpedo-boat. It is to keep out these projec- 
tiles that 4-in. armour has been added to the Argentine 
boats. This armour entirely surrounds the engines 
and boilers, the bulkheads at the ends of the machi- 
nery space being also of steel 4 in, think. The esti- 
mated speed of these boats, 26 knote, may be compared 
with the 30 knots of the unarmoured destroyer Sokol, 
built by Messrs. Yarrow. The Russian boat, however, 
though the same length, was a foot narrower, and, 
moreover, was built of a special steel which enabled 
the —s to be lightened. 

Messrs. Yarrow have at present a very full yard, 
the whole of the work being for foreign Governments. 
There is in course of construction, in addition to the 
four Argentine destroyers, a large stern-wheel boat 
for the Russian Government, a twin-screw gunboat 
for Brazil, and six first-class torpedo-boats for the 
Chilian Navy, besides some smaller craft. At the 
present time we learn there are about 1100 men em- 
ployed at the Poplar yard in the construction of these 
small war vessels, 





ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on 
Wednesday evening, the 20th inst., at the Institution of 
Civil Engineers, Great George-street, Westminster, Mr. 
E. Mawley, F.R.H.S., President, in the chair. 

Mr. R. H. Curtis, F.R. Met. Scc., read a paper ‘‘ On the 
Exposure of Anemometers,” in which he gave the results 
of a comparison of the records from the three anemo- 
meters at Holyhead, viz., the Robinson, the bridled, and 
the pressure-tube anemometers. Ib was clearly shown 
that the force of the wind is greatly affected by surround- 
ing objects. The author is of opinion that for anemo- 
metrical records to be reliable and of value, not only must 
the instrument be exposed in an open place, free from 
local obstructions, but it is also absolutely essential that 
the stand which carries it shall offer practically no re- 
sistance to the wind, and that the instrument should not 
be placed on the roof of a house. The paper was illus- 
trated by a number of lantern slides. 

An interesting collection of oe of clouds, sent 
to the Society by Mr. H. C. Russell, F.R.S , of the Sydney 
Observatory, was also exhibited, 
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‘“ JENNY LIND” LOCOMOTIVES. 
To THE EpiroR OF ENGINEERING. 

S1r,—I would gladly have kept out of this discussion 
if it had been possible, as any part I may have to take in 
it must be personal, and may appear to be egotistical, but 
this my readers will excuse, as it will be necessary, in the 
nature of the evidence I must give, to meet the objections 
which have been raised, and therefore cannot be helped. 

Again, as a reason for the delay, which has been un- 
avoidable, I have found ib difficult to spare the time 
necessary to treat the question with the attention due to 
the importance it has assumed as a question of locomotive 
history, involving on my part the hunting up of old re- 
cords, drawings, tracings, &c., as well as other collateral 
matter, to prove = | position. 

First, I think should say an explanatory word 
about that article which appeared in Zhe Engineer of 
January 10, 1896, from which all this correspondence has 
arisen, Asked by the editor for anything I could tell 
about the “‘ Jenny Lind,” to save myself trouble, without 
much thought I offered my diary. These diaries were, 
of course, originally written without the idea of any one 
seeing them, and were records kept only for my own 
information. No wonder, then, that in selecting infor- 
mation from my journal: my name should have come out 
prominently. (This had not struck me at the time, as it was 
the engine I was thinking of, rather than myself in con- 
nection’ with it.) } 

- Then I will answer the question why I have nob 
spoken earlier. When the ‘‘ JennyLind ” came out, it was 
the custom that the heads of a works or manufactury had 
the credit of all that was done there. This was perhaps a 
necessary result of the circumstances. And i is so more 
or less still, and I, of course, never for a moment thought 
of interfering with usual custom, As instance of this 
custom, the “link motion” has always and is still called 
and quoted for as ‘“*Ssephenson’s link gear ;” meanwhile 
every one knows who invented it. In this sense cer- 
tainly, then, as Mr. Tomlinson puts it in his address, Mr, 
Wilson and Mr. Fenton “‘ produced” the ‘‘ Jenny Lind.” 

Then it is asked why I did not come forward when Mr. 
Tomlinson gave bis Presidential address. This address, 
contrary to my usual custom, I had not seen till I heard 
it delivered before the meeting of members, and then I 
still accepted the ruling of the old custom, for, to say the 
least, it would have been very bad taste to burst out 
then. But, further, I did not care to claim the honour 
from an old and very much respected and esteemed 
master and friend, such as Mr. Fenton had always been 
to me, and perhaps to more young engineers coming for- 
ward than any other man in the profession, and I am 
glad here to bear this testimony. Besides I felt that from 
that gathering of brother engineers I had already received 
such unstinted goodwill, credit, and ‘‘kudos” for ad- 
vances in engineering science and practice, distinctly my 
own, that I should have felt it a graceless thing to seem 
to snatch at the laurels worn by another, and I was well 
content to let the matter rest as iv was. And it has been 
the hue and cry raised by only partially informed corre- 
spondents that has now forced me into the matter, and 
once in, I must say what I know, uncompromisingly. 

Referring to the correspondence, the main question has 
been treated by one correspondent thus: Having first ad- 
mitted (as he has done) that he had had “‘to rely on books 
and statements, and the report of others,” on such very 
unreliable evidence he lays down the law for your readers, 
and says positively, ‘‘ Mr. Joy did not design the ‘ Jenny 
Lind.’” ‘This statement may stand for what it is worth, 
after the admission of the source from which its authority 
comes, but it must bear the test of the facts; and as to 
designing, whatis designing? Call it what you will, I will 
give a simple statement of the events, which is not founded 
on the report of others, but all on personal knowledge, 
such as in every point and date can be proved by my 
diaries, drawings, and oe. a f 

I can then well afford to leave the decision with your 
unbiassed readers as to what is my share in the matter ; 
but for those who are determined only to believe what they 
wish, let them do so if it pleases them, but no amount of 
that sort of assertion will make it true, will destroy the 
facts, or alter the history, but will only give more pro- 
minence to it. 

Then most of the ordinary letters in all the papers 
appear to be written by those who have a very partial 
and after-date knowledge on the matter, in most cases 
only hearsay ; so some of the intended facts are mixed up 
in amusing confusion. Many speak of the “‘ Jenny” as if 
originally built for the Midland Railway in 1848. This was 
not so. The first order was given by the Brighton Com- 
pany, and the engine was designed for that company, and 
the first engine went there. Then others speak of 1848 as 
the date of the type. The design of the original 800-ft. 
surface engine was made within 1846, and the first engine 
finished in May, 1847. 

Another correspondent quotes what he calls a “ very 
full statement,” professing to be a very clear account of 
the origin of the ‘‘Jenny Lind.” This has also been 
copied into other papers. He says of it that it ‘‘ formed 
part of the address of Mr. Tomlinson to the Institution 
of Mechanical Engineers, May, 1890.” As a member of 
that Institution I have examined my own authorised copy 
of those minutes, which I have further the secretary’s sanc- 
tion for saying contains everything that was included in 
that address, yet there is not asyllable of this ‘‘ full state- 
ment” in it. Mr. Tomlinson is also further made respon- 
sible for a very strange remark, “that the ‘Jenny Lind’ was 
the result of an accident.” Nota word of this either ap- 


pears in the address or in the fewremarks, notamounting to 
a discussion, which followed. Wishing to trace the autho- 
rity of the publisher of this “‘very full statement,” I 
sought for his name in the list of the members of the 
Institution, but without finding it. I was present at the 





reading of the Presidential address, and I heard nothing 
of all this, and there is nothing of it in the minutes, the 
only official and so reliable authority on the subject, so 
it seems to me that your readers must conclude with 
me that the “statement” and the ‘‘accident” dis- 
solve together into only an ingenious invention, and 
it is utterly useless; to make any fresh or explana- 
tory statements to build up this theory, as neither the 
‘*full statement” so much relied on nor the accident 
theory appear in the authorised ae of Mr. Tomlinson’s 
address, and there isan end of it. This can be proved by 
any one by reference to the minutes at the rooms of the 
Institution, 19, Victoria-street, Westminster. 

No doubt such an accident has happened at some time, 
the basis of this account, but not to a Railway Foundry 
— of that date, and not with the result ascribed. 

will now turn to the facts, and go on to relate what 
did transpire at the Railway Foundry during that eventful 
year of 1846, and s0 prove how this apparently plausible 
** statement” could not prides. yao a that the accident 
described could not have occurred, and so that the “Jenny” 
could not have been the result of an accident; then I will 
show by the continued narrative of the circumstances how 
the ** Jenny Lind” did come to be what she was. 

**Tn 1846 E. B, Wilson and Co., of Leeds,” certainly did 
not build ‘‘a number of standard engines, with single 
driving wheels 6 ft. diameter and double frames.” (I say this 
of my own personal knowledge, as I was there to see.) First, 
because they had no such standard engines at that time, 
or at all; and, secondly, because during the years of 1845 
and 1846 the works were a occupied in building other 
engines to order, all of the long-boiler type, which was 
then the favourits engine. 

Nor were any such engines with double frames to 
drivers built at the Railway Foundry in Mr. Wilson’s time 
at all since January, 1845,. when he took the works. Nor 
before that in Sheppherd and Todd’s time, back as far 
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as June, 1843. Through all this time I was there, first as 
pupil, then as chief of the drawing office, and everythin 
to pass through my hands; and if these engines ha 
been built during the time assigned to them, I should 
have had to make the drawings for them, or to superin- 
tend them, and this certainly was not the case; so I can 
say positively they were not built, nor were there any 
drawings of this class of engine in the drawers before 
that time, or we pupils were certain to have found them. 
Again, if the accident had happened, as a mechanical 
—_ the details would have been brought to the 
rawing office to be reported there, as the proper place 
where all such matters were recorded. I have not the 
smallest recollection of this at the time, nor afterwards, 
when classifying the records for use, and an event so 
important, even controlling the design of an engine, 
could not so have sunk into oblivion. 

When Mr. Wilson came to the Foundry in 1845, the 
productive power could not at most have been over 10 or 
12 engines per annum, but he found no work of moment 
going on. This, however, he soon remedied. To begin 
with, he took an order early in the year for six engines 
for the Manchester, Bury, and Rossendale Railway Com- 

any, Mr. Cawley being engineer ; these were long eae. 

y August he took another order for six engines for 
the York, Newcastle, and Berwick Railway, Mr. Thos, 
Cabry engineer; these also were long boilers. Thus the 
productive power of the place was already considerably 
overcrowded for that year, and, proving that I have not 
overstated this, the first engine of the first order was nob 
finished till March 1, 1846, so that 1846 began very full 
of work, and another little order dropped in in spring for 
a contractor’s engine. Then by summer Mr, Wilson was 
bringing in more orders, This time it was six passenger 
engines and six goods for the Leeds, Dewsbury, and 
Manchester Railway, the line on whch Mr. Fenton had 
been engineer. These engines had some of the features 
of the long boilers and the outside cylinders com- 
bined, but the whole of these engines for 1845 and 1846 
had inside bearings only ; indeed, they were the ordinary 
style most in favour then, and among them all there was 
not one outside bearing to twist off and to give the pos- 
sibility for the “ accident.” Thus the Railway Foundry was 
kept full of work, and no room and no time left for build- 





ing the “standard engines” on which so much has 
been made to rest; indeed, if the Railway Foundry had a 
standard, then it was for long boilers and inside frames 
only. I have typical tracings of all the above engines, 
but not a vestige of the so-called ‘ standard.” 

So having now proved, on the one hand, that the 
bh —_ ” could not have been the result of an accident, 
we will next show some of the causes which brought her 
about, and made her what she was. 

To do this we must proceed with our narrative, and so 
next come to the Brighton Company’s order towards the 
end of autumn, 1846. This was for 10 passenger engines, 
to be built to the drawings of their superintendent, Mr. 
Gray — 1). Ten others had already been ordered from 
Messrs. Hackworth and Co. These engines were all to be 
fitted with the Gray expansion gear, and throughout in 
accordance with Mr. Gray’s y advanced ideas, From 
my position as chief in the drawing office, I was sent for, 
and received my instructions from Mr. Wilson to go at 
once - Brighton to take drawings and all particulars from 

r. Gray. 

Mr. Gray being very much engaged during the day, 
sent me out with an engine pass, to see what I could on 
the line, working ali the evenings when he could be present 
to see that his instructions were properly recorded. 
Another draughtsman was there also for Messrs. 
Stothert and Slaughter. With such freedom on the line, 
there was hardly a class of engine I did not have a run 
on. One of the Gray’s — had come from Hack- 
worth’s, and I did not fail to make a very intimate 
acquaintance with her. She was—though a heavy and 
lumbering engine to look at—a fine engine to pull, and 
she could run, and was very steady and very easy. 

I spent three weeks taking particulars of these engines, 
but on my return to Leeds at the end of October, I had 
hardly got to work on the drawings when orders came to 
stop the engines, and to furnish a design of our own, 
This work, of course, naturally fell to my lot, and Mr. 
Wilson and Mr. Fenton, who was now general manager, 
met in my office over the drawing board, and it was de- 
cided to go to work, naturally on an engine of the class we 
were then building, and so to work out some combination 
of the long-boiler and outside-cylinder type. The last of 
these we had in hand were the six passenger engines for 
the Leeds and Dewsbury Railway. These were outside 
cylinder engines, 6 ft. single drivers with inside bearings 
only, and inside frames running the whole length of the 
engine, crowding up the firebox that little more than 
60 ft. of surface could be got. I worked on these lines for 
about a week at the office, twisting the design into every 
possible form, and had made about 10 general designs, 
when on Saturday about noon Mr. Fenton came into the 
drawing office and said we would try an inside cylinder 
15 in. by 20 in., with 6-ft. single driver, and as much 
heating surface as I could get in. These were all the 
directions I received. I was pretty sick by this of schem- 
ing engines to no good, and as every one else had gone, I 
left too, for was it not Saturday afternoon, and a holiday ? 
and from that hour till nine o’clock on Monday morning 
I saw no more of the Railway Foundry or any one con- 
nected with it, 

But on arriving at home, where I always had a sheet of 
drawing —~ stretched ready for anything that might 
turn up, I took the fancy to try what I could make of 
the engine, given such a ‘‘free hand” to work with, and 
the bias of my old Sheppherd and Todd training, includ- 
ing my familiarity with the engines “ Ariel” and 
“Orion,” as well as my recent very satisfactory experience 
of the new engine at Brighton, without throwing aside 
the type of the engine I had so recently been working at, 
the long-boiler, I naturally astociated the older predilec- 
tions revived by the newer engine at Brighton, and with 
the shortened inside frame, allowing the wider firebox, 
by which 80 ft. of surface was easily got in, carrying on 
this frame the only inside bearings for the driving wheels, 
and adding an outside frame for the leading and trailing 
wheels, to give ample ground surface to get steadiness. 
Then getting the boiler as low as possible, the ‘fad ” 
then believed in to get steadiness, a very neat-looking 

engine came out, without any great changes, and no in- 
vention, but really the result of the survival, or rather the 
selection, of the fittest elements of the various types of 
engines worked at from the first, the best points of cach 
combining to form one harmonious whole (see Fig. 2). 
So she came out finally also with a smart compact ** go ” 
about her, partly picked up from the ‘‘long-boilers,” 
which had that virtue at leas», that they were about the 
cleanest and simplest looking job ever made of a locomo- 
tive. The result quite satisfied me, and I cut off the 
drawing, and took it to the office on Monday morning, 
where it was submitted to the usual criticism, and was 
at once approved in almost te Saige nr and I was 
instructed to go on with orderin iler-plates, and work- 
ing out details. This drawing I have now in my posses- 
sion, faded with age, but the original, and it can be 
inspected and compared with the early tracings of the 
‘‘Jenny” dated 1847, and with the engravings which 
appeared in The Engineer on January 10, 1896, and after, 
and which are reproductions of old engravings from the 
Practical Mechanic, the particulars for which were fur- 
nished by Messrs. E, B. Wilson and Co. at the time 
thus the originals are very old prints, and authentic. 

Very soon the interest gathered around the new engine ; 
she was so different from anything that was under con- 
struction in the works. Mr. Wilson was often at m 
board to see how matters progressed, but he had Baw 4 
higher and more profitable work to do than to design 
engines. Those who have raised the hue and cry on this 
subject might as well have said that he made his own 
balance-sheets, but that was not the system at the Rail- 
way Foundry under his government; each department 
had its own work to do, and did it, and did not interfere 





around, and the establishment and organisation of the 
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concern which the Railway Foundry soon became, raising 
its power of production from 10 or 12 engines per annum 
to a capacity of an engine a week, was a big thing in 
those days, and this was accomplished within a year; 
and beyond this, work was found to keep the place fully 
going, and this, too, was no small matter, but Mr. 

ilson’s power of control over others, especially in a 
case of securing an order, was marvellous, it was mag: 
netic. I was present at the settlement of the order for 12 
big ‘‘ Jennies ” for the Manchester, Sheffield, and Lincoln- 
shire Railway, and often else I saw this. 

Mr. Fenton also was often round, and left his impress 
on the engines as work wenton. I had seen on the engines 
building at the Railway Foundry, when I first went there, 
the steam pressure raised from the usual 60 Ib. to 90 lb., 
and I found this still further raised in the Brighton 
engine to 100 lb., and I, of course, adopted this pressure 
for the new engine, though the usual pressure around us 
was 801b. This Mr. Fenton, with his well-known tendency 
to go ahead, ordered to be lifted to 120 lb., and this, as a 
fact, was one of the main causes of the success of these 
engines. This feature, recognised and utilised by the next 
superintendent of the gee Company, Mr. J. C. 
Craven, enabled him with these comparatively small 
engines to run the Brighton trains —= up to the highest 
speeds then attained, and on also by far the lowest con- 
sumption of fuel burnt. I have an authorised copy of a 
coke list, soon after the ‘Jenny Linds” got fairly to 
work, when the lowest consumption on the list of main 
= was 16.75 lb. per mile, and the highest 

The first engine was completed for trial in May, 1847, 
and was finished regardless of cost ; the boiler and firebox 
were lagged with polished mahogany, and bound with 
bright brass hoops, and brass furnishings, the dome and 
safety valve tops were bright copper, and there was other 
bright work about that made of her a very pretty-looking 
engine. 

he first run was made from Leeds to Wakefield and 
back, and was not accompanied either by Mr. Wilson or 
by Mr. Fenton, only by us heads of departments, Willis 
and myself and others, and we had the bad luck nearly 
to fall in for a collision on the return. 

Immediately after this the new erecting shop was com- 
pleted, and was opened with a big banquet and a dance, 
and the next morning the first boiler was over a pit ready 
to begin work, and soon after the delivery of an engine a 
week began, and the rush came, every railway company 
wanting these engines; they became so oe 
pa as from the pressure carried they could both pi 
and run. 

So we have concluded that the origin of the ‘‘ Jenny 
Lind ” was no more an accident than was the introduction 
on to our railways of the compound system, or any other 
great advance in railway practice, but the fulfilment of 
the requirement for an engine both to pull and to run, and 
all economically, at a time when locomotive practice, as 
The Engineer truly said in that article of January 10, 
“was in a very chaotic condition,” and schemes of extra- 
aie design and daring were being brought out. 

And now, to summarise, we have proved four things : 

First, that the ‘“‘full statement” and “accident ” 
described as the origin of the ‘‘ Jenny Lind ” was not in 
Mr. Tomlinson’s Presidential address of 1890. 

Second, that the ‘‘ standard engines,” said to have been 
built by Messrs. E. B. Wilson and Co. at the Railway 
Foundry in 1846, could not have been built. 

Third, that therefore the accident described could not 
have happened, as no Railway Foundry engines of that 
= had any outside bearings to twist off, so the ‘‘ Jenny 

ind” could not depend on that for her general design. 

Fourth, that the drawing which settled the general 
design of the ‘‘Jenny Lind” was made as and where 
described in the context. 

Davin Joy. 


7, Victoria-street, Westminster, May 11, 1896. 

P.S.—As I have hinted, the ‘‘ Jenny Lind” was not 
by any means the only interesting engine of the day 
brought out by Messrs. E. B. Wilson and Co, from the 
Railway Foundry in those early days of progress. me 
of the early ‘“‘ Cramptons,” the ‘‘ Lablache,” the ‘‘ Double 
Boiler,” the ‘‘ Little Mails,” and other engines built for 
higher pressures, and suggesting rapid advance in con- 
structive design, with histories even more interesting 
from an experimental point of view, came out from the 
Railway Foundry shortly after. 





LAUNCHES AND TRIAL TRIPS, 

On the 28th ult. there was launched from the yard of 
the Sunderland Shipbuilding Company, Limited, a steel 
screw steamer, the Flintshire, built to the order of 
Messrs. Jenkins and Co., of London. The register 
length of the vessel is 364 ft., breadth register, 45 ft. 3in., 
and depth moulded, 30 ft. 6in. Her carrying capacity is 
5700 tons. The main —— have been constructed on 
the tricompound principle by the North-Eastern Marine 
Engineering Company, Limited, Sunderland, and have 
cylinders 25 in., 414 in., and 69 in. in diameter by 45 in. 
stroke, steam being ——— by two large steel boilers 
working at a pressure of 180 lb. per square inch. 





The s.s. Inchmona, built by Messrs. William Gray and 
Co., Limited, of West Hartlepool, for Messrs. Hamilton, 
Fraser, and Co., of Liverpool, completed her steam trials 
on the 6th inst. We gave gd ape yore of her hull and 
five-crank engines on page of our last issue. The 
trials were continued over two days, The engines were 
run for many hours at 80 revolutions per minute. No 
difficulty of any kind arose, and at the conclusion of the 
trials the vessel ed on her first voyage up the 


Baltic. The coal used during the trials was carefully 





weighed for four separate runs in the presence of four 
separate groups of visitors who were taken off to the 
vessel by tug. On the first run the consumption, we are 
informed, was 1,14 lb. of coal per horse-power per hour ; 
on the second run, 1.07 Ib. ; on the third run, .99 Ib. ; and 
on the fourth, 1.07 lb. The average of these is 1.07 lb. 
of north-country coal per horse-power per hour. 





Messrs. William Denny and Brothers, Dumbarton, 
launched, on the 9th inst., the twin-screw steamer Prince 
Arthur, built by them for the London, = and 
South Coast Railway Company, and intended to run 
between Newhaven and Caen with the Calvados and 
Trouville, which were also built by Messrs. Denny. The 
Prince Arthur is virtually a copy of those vessels, 
except that the passenger accommodation has been 
increased. Her dimensions are 195 ft. by 28 ft. by 15 ft. 
to the main deck. The machinery consists of two triple- 
expansion engines supplied with steam by one single- 
ended boiler. The vessel is intended to develop a mean 
speed (like the Calvados and Trouville) of not less than 
Hy ong on two runs between the Cloch and Cumbrae 

ights. 


The s.s. Sigurd had her trial trip on the 11th inst. She is 
a steel screw steamer, 285 ft. in length ; breadth, 39 ft. 6 in. ; 
and depth, 19 ft., built to the order of Mr. L. H. Carl, of 
Copenhagen. The engines are of the triple-expansion 
type, working on three cranks, and have been supplied by 
the Central Marine Engine Works of Messrs. William Gray 
and Co., Limited, the cylinders being 21 in., 33 in., an 
56 in. in diameter by 36 in. stroke, and they are supplied 
with steam by two large steel boilers working at a pressure 
of 160 lb. per equare inch. The engines were run at full 
speed till the vessel had made several runs on the measured 
mile off Sunderland, the average speed with and against 
the tide being over 12 knots. The contract in this instance 
stipulated that the vessel should be capable of steaming 
94 knots light on 12 tons of coal per day. ‘To satisfy this 
condition the engines were reduced in speed and the coals 
weighed, when it was found she was capable of doing 
10} knots on the measured mile on a consumption of 
8 tons of coal per day. 





Messrs. R. Craggs and Sons, Middlesbrough, launched 
the first steamer from their yard upon the 12th inst. 
She has been specially designed for trading in Chinese 
waters to the order of Messrs. Wiel and Amundsen, 
Fredrickshald. Her dimensions are as follows: 255 fb. 
by 36 ft. 9 in. by 20 ft. 4 in. Messrs. Westgarth, 

nglish, and Co., of the same port, supply triple-expan- 
sion engines having cylinders 19 in., 31 in,, and 52 in. in 
diameter by 36 in. stroke, provided with two specially 
large boilers working at 160 lb. pressure. 


The s.s. Elisabeth Rickmers, constructed by Messrs. 
Wigham Richardson and Co., for Messrs. Rickmers, 
Reismiihlen, Khederei, and Schiffbau A. G., of Bremen, 
for their well-known Eastern service, went on speed trial 
on the 12th inst. She is built of steel on the web frame 
principle, is 427 ft. in length, 504 ft. beam, and 30 fo. in 
depth, and will carry about 7200 tons deadweight on a 
moderate draught of water. She is also fitted with every 
accommodation for a limited number of passengers in the 
citadel amidships. The engines are of the quadruple- 
expansion type, self-balanced, on the Yarrow, Scblick, 
and Tweedy system, and work at 215 lb. pressure. 
This type of engine is now coming to the front, not only 
on account of the saving in fuel due to the quadruple 
expansion, but also because of the absence of all vibra- 
tions, due to the self-balancing. During the trial the 
machinery worked in a most satisfactory manner. 

The twin-screw steamer Prudente de Moraes, for the 
Brazilian passenger trade, was launched on the 13th inst. 
by Messrs. Craig, Taylor, and Co., Thornaby-on-Tees. 
The dimensions are 230 ft. by 33 ft. by 20 ft. depth 
moulded. The twin-screw engines are by the North- 
Eastern Marine Enginesring Company, Limited, Sunder- 
land, and will give her a high rate of speed. 


The paddle steamer Jupiter, which Messrs. James and 
George Thomson, Limited, Clydebank, have built for 
the fleet of the Glasgow and South-Western Railway 
Company, completed her trials on Saturday, the 16th inst. 
The 5 upiter is the fourth vessel the Clydebank firm have 
built for the en pe , and if not exactly the fastest of 
the four, internally she is as finely got up as any in the 
fleet. The ——- of her runs on the measured mile at 
Skelmorlie was 18} knots, and on the four hours’ trial a 
mean of slightly over 18 knots was maintained easily. 





The twin-screw steamer Canada, the latest addition to 
the Dominion Line, was launched by Messrs. Harland 
and Wolff, Belfast, on the 14th inst. The steamer is of 
large dimensions, and far exceeds anything yet trading 
between this country and Canada, having a tonnage o 
nearly 9000, and being in many respects a facsimile of the 
latest additions that Messrs. Harland and Wolff have 
built for the Atlantic trade between Liverpool and New 
York, such as the Majestic, Teutonic, &c. The Canada 
is designed to carry a large number of first and second 
class and also steerage passengers. The saloon is situated 
in a deck-house, erected on the hurricane deck, with 
seating accommodation for nearly 200, and is surmounted 
by a very elaborate dome skylight in handsome stained 
glass, with decorated panels, having the crests of Mon- 
treal, Quebec, Toronto, and Liverpool, and also the arms 
of the Dominion of Canada. The majority of the state- 
rooms are in the same deck-house. On the deck below 
there is a second-class saloon, capable of seating about 
100, and on this deck there is also a large number of first 
and second class state-rooms, together with the officers’ 





quarters, ice-house, lavatories tries, leys, and 
other accommodation, The ship ake aie vith re- 
frigerating machinery for carrying meat and provisions, 
and is lit throughout by electric light. The ship will be 


driven by twin triple-expansion engines. She will be 
capable of crossing the Atlantic at any season of the year, 
without cai if necessary, having large water-ballast 
tanks fitted fore and aft. 


Messrs. Laird Brothers, of Birkenhead, launched on 
the 16th inst. the Teniente Serrano, the third of four 
30-knob torpedo-boat destroyers building for the Chilian 
Government. This is the seventh 30-knot destroyer 
launched during the last eight months by Messrs, Laird. 


The steamship Pointer, built by Messrs. A. and J. 
Inglis, for Messrs, G. and J. Burns, has completed her 
trials with an eminently satisfactory result, as on a trial 
of six consecutive runs between the Cloch and Cumbrae 
Lights she developed a speed of 144 knots, being three- 
a sea of a knot in excess of the guarantee. The 

ointer is a steamer similar to the Spaniel, built last year 
by Messrs. Inglis for Messrs. Burns. 











H.M.S. Talbot, the first of a new class of cruiser, de- 
scribed on page 401 of our sixtieth volume, has completed 
her trials with most satisfactory results. She was engined 
as well as constructed at the Devonport yard. On her 
eight hours’ natural draught trie! she easily maintained an 
indicated horse-power considerably in excess of that for 


d | which her machinery was guaranteed, and realised a speed 


of three-quarters of a knot above that for which she was 
designed. The mean results for the eight hours were: 
Steam, 142 lb. ; vacuum, starboard 25 6in., port 25 in,; 
revolutions, starboard 133, port 131.1; indicahd 
horse-power, starboard 4256, port 4206, total 8462; air 
pressure, .41 in.; _— 19.2 knots. Before the trial 
commenced the vessel was brought to a mean load draught 
of 20 ft. 6 in. (displacement 5620 tons). The mean results 
of the four hours’ forced draught trial on the 13th insb, 
were as follows: Air pressure, 1.06 ; steam, 144 ; vacuum, 
starboard 25, port 25; revolutions, starboard 140.2, port, 
138.9 ; indicated horse-power, starboard 4957, port 4819— 
total, 9776 indicated horse-power ; speed, 20 knots. For 
the 30 hours’ coal consumption trial, which took place 
with the engines working at three-fifths of the natural 
draught power, this being the most economical rate at 
which vessels of this class can be steamed for any length 
of time, the coal consumption record was 1.84 1b. for each 
indicated horse-power per hour. The vessel’s stowing 
capacity is 550 tons. 





DovuB LE CoLLIsION AT BELLAHOUSTON.—Parallel to the 
main lines at Bellahouston on the Glasgow and South- 
Western Railway there is a down-goods line which is 
connected with the down main line by a facing crossover 
road near No. 1 cabin. This goods loop is continued beyond 
the above crossover road, and is then known as No. 1 
siding. Through the goods loop permissive block work- 
ing is allowed between Nos. 1 and2 cabins. On the night 
of March 11 some wagons were left in this siding just 
foul of the crossover road, quite unknown to the signal- 
man, who accepted a train from No. 2 cabin. This train 
was running tender first, and ran into the wagons, on which 
was no light. The signalman, on hearing the crash, ran 
to his window to try and ascertain what was the matter, 
and thus omitted to place his signal at ‘‘ Danger ” behind 
the train, so that a second train which was running slowly 
behind the first came into slight collision with the latter. 
No very seriousdamage was done, and beyond being bruised, 
the various train men were notinjured. In 1890 and 1892 
certain instructions were issued in writing, calling atten- 
tien to the necessity of keeping the crossover road free, 
but these instructions were never printed in the appendix 
to the working time-book, and the guard who left the 
wagons foul was not aware of their existence until after 
the accident, and therefore Lieut.-Colonel Yorke does 
not think that much blame attaches to him. To leave 
wagons foul of a running road, however, does not seem to 
us a very wise ap wee even in the absence of specific 
instructions. The inspecting officer also concludes that 
the signalman contributed to the accident in that he for- 
got to protect the first train by signal after the first colli- 
sion, and also in lowering his signals for this train on the 
assumption only that the crossover was clear. It was too 
dark for him to see if it was so, and he was under the 
impression that the guard would have told him thatit 
was fouled when such was the case. Lieut.: Colonel Yorke, 
therefore, thinks that considerable excuse may be found 
for this man. As to the other men, he does not consider 
that they were to blame in any way. The report con- 
cludes with some weighty remarks on the total absence 
of any lights in this yard, and as we are in full agree- 
ment with them, we make no apology for reproducing 
them in extenso: ‘‘ Some three hours’ shunting has to 


f| take place every night at this place (two trains of 33 


wagons each having to be marshalled there), and there is 
not a single lamp in the yard. In my judgment it is 
not fair to the men, or beneficial to the company, to 
expect such work as this to be performed in absolute 
darkness. The accidents, fatal or otherwise, to men 
engaged in shunting orerations still far exceed in number 
those incurred by other classes of railway servants, and 
no precaution should be omitted which would tend to 
increase the safety of these men. And it seems probable 
that the shunting operations would be carried on more 
quickly and with less likelihood of damage to rollin 

stock and goods, such as occurred on the occasion referre 

to above, if goods yards were properly lighted ; and in 
this way, apart from the interests of the men, companies 
would benefit in the end, even though some considerable 
expense might have to be incurred in the first instance. 
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REVERSING VALVE FOR GAS FURNACES. 


Fig.1. 




















563. 











THE valve which we illustrate above was designed 
by its inventors, Colonel J. R. Wright and Mr. 
William Veitch, of the Elba Steel Works, Gowerton, 
Swansea, to overcome the constant leakage and trouble 
arising from the use of circular and square tongue 
valves in regenerative furnaces. The appliance com- 
prises an outer casing, within which is a movable 
valve in the form of a box ; this is actuated by levers 
or cranks, and is large enough to cover one gas open- 
ing and the opening to the chimney flue. It has its 
bottom edges embedded in sand, water, or other 
material which makes a gas-tight joint. There 
is ample room in the channel that contains the 
material, forming the bed or —s for any warping 
that may take place through the heat of the return 
gases. The bed or seating can be renewed at any 
time when the furnace is working, by unskilled labour. 
Another advantage is that the full area of the openings 
is available. The valve illustrated was employed in a 
12-ton Siemens melting furnace, 





INDUSTRIAL NOTES. 

THE general summary of the statistics of employ- 
ment by the Labour Department of the Board of 
Trade shows that the state of trade has continued in 
its onward course of improvement, and that the pro- 
portion out of work in all the chief trade unions of the 
country was lower, during the month, than at any pre- 
vious time since June 1891. At that time, however, 
the number of unions reporting was 25 less than now, 
so that the probability is that the condition of trade is 
better now than it was then. The number of unions 
reported upon is 109, with an aggregate of 416,741 
members. Of those, the total number out of work was 
13,480, or 3.2 per cent. At the same date last year 
the proportion was 6.5 per cent., in 84 unions with 
386,627. The chart line shows a gradual downward 
tendency to a lower level still. Of the total number 
unemployed, in 278,204 members, of 69 unions, the 
proportion was under 3 per cent.; in 14 unions, 
with 57,384 members, between 3 and 5 per cent.; 
in 26 unions, with 67,153 members, the proportion 
out of work was over 5 per cent. Those percen- 
tages include all out of work from whatever cause, 
inclusive of those on strike, Remembering this fact, 
the percentage is not large, and the most encouraging 
sign of all is that it is gradually decreasing. The 
prospects brighten month by month in most of the 
chief industries. 





Taking the various great industries in detail, the 
same tendency is manifest generally. In the coal- 
mining centres employment is better than it was a 
year ago, and fully equal to what it was a month ago, 
taking into account the holiday stoppages. The 
average time worked at 1141 pits, employing 327,047 
workpeople, was 4.69 days per week. The propor- 
tion of unemployed miners in Durham and Northum- 
berland fell from 2.0 per cent. to 1.9 per cent. A year 
ago the proportion was 5.6 per cent. In the ironstone 
mines and workings employment is also better than it 
was a year ago. At the minesincluded in the returns 
the average time worked was 5.64 days per week ; the 
total at work at those mines 16,319, or 650 more than 
last year at the same date. There is therefore a large 
increase of workers, and yet the time work is longer 
on the average than before. 

. Inthe pig-iron industry the improvement in trade 
18 continuous, better than it was last month, and very 
much better than it was a year ago. The 107 iron- 




















masters reporting had 343 furnaces in blast, as com- 
pared with 339 the month previous, being an in- 
crease of four, and with 301 in the same month of 
last year, being an increase of 42. The number 
of workpeople employed increased by 72 in the 
month, and by 1697 compared with last year at the 
same date. Employment at the steel works is con- 
siderably better than it was a "bop ago. The total 
number employed at the 111 works reported upon was 
33,516, or 15.8 per cent. more than last year at the 
same date. At the 88 puddling furnaces and rolling 
mills reporting, there were fewer employed than last 
month, but more than a year ago. The total employed 
was 17,593, a year ago it was 17,321. The tinplate trade 
is still very unsettled, but there was a slight improve- 
ment compared with last month. At the 89 works 
included in the returns, 288 mills were working, or 
two more than last month ; but of the 89 works, only 
42 were giving full employment to their workers. 





In the engineering and kindred trades of the 
country there has been a further improvement in the 
state of employment, the proportion out of work 
having fallen from 2.9 last month to 2.3 in the current 
month’s report. At the same date last year 7.2 per 
cent, were unemployed. In the shipbuilding trades 
there are further indications of improvement, in the 
chief centres especially, i from special causes, 
the percentage out of work had slightly increased. 
The proportion out of work was 7.4 per cent., but at 
the same date last year the ratio was 12.1 per cent. 
There is, however, no apprehension of a decline in 
trade in shipbuilding, though local causes may for a 
time affect the proportion of men out of employment. 

In the building trades there is almost unusual 
activity. Taking the whole of the branches—brick- 
layers, carpenters, masons, plasterers, painters, 
plumbers, and the host of labourers attending upon 
them—only 1.5 per cent. were unemployed in the 
unions making returns. In the previous month the 

roportion was 2.6 per cent., and in the same month 
fast year 3.3 per cent. The furnishing trades come 
out better still, for the proportion out of work has 
fallen from 1.0 per cent. last month to 0.9 per cent, 
this month, A year ago the proportion was 3.1 per 
cent, out of employment. 





Employment in the printing, bookbinding, and paper 
trades shows a slight improvement on the whole. In 
the first two the proportion out of work was 4.4 per 
cent., compared with 4.6 in the month previous. In 
the last-named industry the proportion out of work was 
4.2 per cent., in the previous month 4.7 per cent. But 
at the same date last year the proportion was only 2.9 
per cent. The two first branches show improvement 
as compared with a year ago. 

The glass trades are stillin a depressed condition, 
14,4 per cent. being out of work, compared with 14.0 
in the previous month, This industry has been ata 
low ebb for a long time past, 

In the leather trades employment has continued to 
improve, the percentage out of work having fallen 
from 5.9 in the previous month, at which it also stood 
a year ago, to 4.1 per cent. In the boot and shoe 
trades there has been a slight improvement also, 
especially in the ‘‘hand-sewn” branches. This shows 
a better demand for better class goods. 

In the textile industries the reports vary. There is 
little change in the condition of cotton spinning, but 
the weaving branches are better employed. In the 
woollen trades generally employment continues to be 


good ; in the worsted branches not quite so good ; in 
the hosiery and silk industries 1 ene is mostly 
good, with slight exceptions. The employment of 
women and girls shows improvement, 92 per cent. of 
the mills giving full employment, compared with 86 
per cent. in the previous month. 

In dock and riverside labour the average number 
employed at the principal docks and wharves of London 
was, on the average, 13,064, or 337 fewer than in the 

revious month. The fluctuations show a variation 
rom 12,824 in the first week to 13,231 in the fourth 
week. The chart line shows a decrease in the average 
numbers ome with last year at the same dates, 
with one slight exception during two or three days in 
April. In the agricultural districts work has been 
steady and regular, irregularity being altogether the 
exception. The weather has been very favourable for 
— work of all kinds, and for agriculture in par- 
ticular. 





Reviewing the whole, the condition of employment 
is very encouraging, for in many industries overtime 
has been resorted to, so that the percentage of persons 
out of work scarcely represents the full extent of in- 
dustrial activity in several of the chief industries of 
the kingdom. 





The number of fresh labour disputes in the month 
was 84, compared with 95 in the previous month, and 
83 in the same month of last year. Of the total, 18 
took place in the building trades, 18 in the engineer- 
ing trades, 10 in the metal trades, eight in the cloth- 
ing trades, and six in miscellaneous industries, In 73 
out of the total disputes, 8572 workpeople were en- 
gaged. In 72 disputes, new and old, which were 
settled in the month, some 7000 ns were involved, 
Of that total, 39, affecting more than one-half of the 
total involved, ended in favour of the workmen ; 12, 
affecting 900 persons, in favour of employers ; 18, in- 
volving about 2600, ended in a compromise, the other 
three being indefinite in result. Generally, therefore, 
the settlements were favourable, more or less, to 
labour, for the compromises gave some advantages to 
the workers. 

The changes in the rates of wages and hours of 
labour affected some 116,000 workpeople. As regards 
the rates of wages, 81,000 received increases in wages, 
and 35,000 suffered reductions. The effect of the 
changes represented an average increase of 1ld. per 
week in the wages of those affected. Those enjoying 
the advance were chiefly in the building trades and in 
the engineering and shipbuilding industries, being 
28,000 and 45,000 respectively. About 4000 persons 
in the cabinet, woodworking, and furnishing trades also 
obtained advances. The decrease in wages was in the 
mining industries, affecting some 31,500 Northumber- 
land miners and 3850 tinplate workers in South Wales. 
Reductions in the hours of labour took place in 14 
instances, affecting 3350 workers, a proportion of 
whom had their working hours reduced to 48 hours 
per week. There was no increase of working hours in 
any case. The labour disputes recorded, on the whole, 
ended very favourably to the workers, With the 
gradual improvement in the condition of employment 
this was to be expected. There has been a gradual 
levelling up in many districts where wages were low, 
and in some cases the reductions made during times 
of depression have been recovered. With the present 
increase of activity in various industries, there has 
algo been a stream of a some 20,285 having 
emigrated to places out of Europe, all of whom were 
British or Irish passengers, 


Thereport of the Boilermakers and Iron Ship Builders 
for the month past shows a total of 5047 on the funds, 
an increase of 139; of these 26 were placed on the 
superannuation list. The number of cards granted 
was 57, on donation benefit 1943, signing the vacant 
book 1436, on superannuation benefit 458, on the sick 
list 1153. The proportion out of work was 8.4 per 
cent., about the same aslast month. The total number 
of members is given as 39,505, an increase of 187 in the 
month, after deducting deaths, and those who have 
run out of benefit. e total may therefore be put 
down as approximating to 40,000. With to 
the total number on donation, there is a complaint in 
the report that there is some looseness in the mode of 
ss the numbers on the funds, and steps are being 
taken to correct this. Reporting on the state of trade, 
it is stated that contracts for new ships are bein 
steadily booked on the Clyde, the volume of wor 
being very substantial, much larger than it has been 
for many years. At Belfast all the yards and shops 
are full of work. On the north-east coast the work in 
hand shows a large increase on the Tyne and Wear, 
as compared with a year ago; but at the Hartlepools 
and Middlesbrough leas, The figures are given of the 
tonnage in hand at all the chief centres. Attention is 
called to the practice of overtime, and the members 
are reminded that they must not exceed the limitatio: 
named in the agreement. The overtime on re is 
not limited, but the members are’ reminded that the 





total per week must not exceed the limit set forth in the 
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bye-laws of each district. When apprentices have so 
misconducted themselvesthatthe employer cancels their 
indentures, they are not to be received into the society. 
Preparations are being made for the election of a per- 
manent council of the society. For this = the 
society is divided into seven districts, each such dis- 
trict to elect one member each. The funds of the 
society are increasing rapidly. During the last quarter 
there was an increase of 5448/., the total now reaching 
159,494. 6s. 7d., with a further increase of 500/. 
during the last month. The percentage out of work is 
still rather high for this important industry, being 
nearly 84 per cent. of the total members. 





The condition of the engineering industries through- 
out Lancashire continues toimprove. There is general 
activity in all branches, and new inquiries are still 
coming forward freely in most departments. Machine 
tool makers are all very full of work; the difficulty 
now is not in securing new orders, but in offering 
sufficiently early delivery to meet the requirements 
of customers. Better prices are being secured 
also by the absence, or at least limitation, of 
competition. Stationary engine builders continue 
to be well engaged on orders in hand, with work 
enough to keep them fully going for some time to 
come. The same may be said of machinists for some 
time forward. Locomotive builders have ample work 
to keep them fully employed for the remainder of the 
year, and many have enough to carry them well into 
next year. For the most part boilermakers are simi- 
larly well —— with work for a considerable time 
to come. Turning to the — of the Labour 
Department of the Board of Trade, we find that 
in 10 societies, with 9883, or nearly 10,000, mem- 
bers, only 198 are unemployed, compared with 
202 last month. The engineers report trade to be 
moderate in the Manchester and Salford district, 
but bad at Northwich. Boilermakers report it to be 
moderate at both places. Inthe Oldham district, with 
2129 members, only 69, or about 3.2 per cent., were 
unemployed, compared with 105, or 4.9 per cent., last 
mente Generally all the other branches are fairly well 
employed. Inthe Bolton district, with 1720 members, 
only 13, or 0.8 per cent., were out of work, as against 
1.8 per cent. in the previous month. Improvement is 
similarly manifest at Bury, Chorley, and Wigan. In 
the Burnley and Accrington districts there are no 
engineers out of work. At Barrow-in-Furness some 
branches are moderately well off for work, but some 
are rather slack. Marine engineers are not so well 
employed, but patternmakers, ironmoulders, brass 
moulders and finishere, and coppersmiths are busy. 
Fitters and turners are a little slack, In the Liver- 
pool district engineers, boilermakers, ironfounders, 
and brassfounders are well employed ; but the shipping 
trades have about 5 per cent. unemployed. On the 
whole, the reports are encouraging, for the outlook 
keeps good, so that improvement is still confidently 
reckoned upon. 





In the Wolverhampton district a healthy tone has 
prevailed, and the general volume of trade has largely 
increased. Prices have been lower for certain classes of 
finished iron, but as most makers are well booked to 
the end of the quarter, there is not much chance of 
prices receding. Indeed, the leading members of the 
trade are not disposed to accept any new business 
below quoted rates. Specifications of old contracts 
are being pressed for completion in the district. Gal- 
vanised sheets for roofing purposes, hoops, tubes, and 
railway iron have been in large pe for Australia, 
the South American markets, and for the West Indies. 
The demand is not brisk for bar iron of marked 
qualities, but makers have been booking heavily for 
merchant bars and bars of second qualities. There has 
also been an improved demand for galvanised iron and 
best sheets for foreign account ; also for hoops, rods, 
and tube iron. The steel trade is very busy, and — 
up the foremost position it has held for some weeks 
past. Makers are pressed for various kinds, but prices 
remain about the same, 





In the Birmingham district business in the iron 
branches has been improving. There has been an 
increased demand for pig iron, and the output has 
been increasing general y 3 prices, however, are practi- 
cally unchanged. Employment continues to be good 
in all the engineering branches ; there are fewer unem- 
ployed, and many are working overtime. All branches 
of the brass trades are busy, with the exception of 
cabinet brass work, perhaps ; coppersmiths are only 
moderately employed. In the bedstead trades employ- 
ment is reported to be rie ; but about 40 are unem- 
ployed, and 100 are working short time. Ironfounders 
are busy, the majority working overtime. Wire- 


drawers and japanners are fairly well employed. The 
steel tube mills are mostly working double shifts to 
keep pace with the demand. The small arms and 
ammunition works are busy. All the jewellery, silver, 
and plating trades are busy, many of the latter work- 
ing overtime. 





The report of the Associated Blacksmiths brings down 
the information to the end of the first week in May. 
It is able to record a continued improvement in trade. 
It says that there is ample evidence to show that the 
present condition of trade is not a mere spurt, but has 
come to stay. The report goes on to furnish evidence 
in support of that view, and it adds that in a very 
short time no member need be out of work who is 
willing to work. The number of members is increas- 
ing, the number of unemployed is decreasing, and the 
funds have further increased. Reference is made to 
the dispute on the north-east coast, which has been 
settled in so far as the smiths are concerned, A correc- 
tion is made as to the advance in wages by a Glasgow 
firm, Messrs. Duncan Stewart, the wages being ad- 
vanced as follows: Those under 32s. per week, 2s. 
advance ; those above 32s. per week, ls, per week 
advance. The movement for an advance in wages is 
becoming pretty general throughout Scotland; in 
several instances notices have been given, and in some 
the lodge is empowered to draw out the men if no 
settlement is effected. In other cases the general 
secretary has been empowered to act, after a full in- 
vestigation has been made. 


The engineering dispute on the north-east coast has 
been settled. After a long conference between em- 
ployers and a deputation from the Amalgamated 
Society of Engineers on Monday and Tuesday, the 
masters agreed to the demands of the men. It will be 
remembered that the members of the Amalgamated 
Society of Engineers received an advance of ls. in 
April and the promise of another ls. in September. 
The low-paid men outside the Amalgamated Society 
also received an advance of 1s. in April, and were 
promised 6d. more in September. Some of these low- 
paid men—about 150 in number—having been ad- 
mitted to the Amalgamated Society, that society 
demanded for them full advance of ls. in September 
instead of 6d.; and the dispute has been settled by 
the employers acceding to this demand. It is not 
quite clear whether this settlement applies to the 
many low-paid men outside the union. 





The building trades dispute has not been settled. 
The question resolves itself into a course of action to 
be pursued with respect to non-union men. The 
carpenters, plasterers, and others will not agree to 
the clause agreed to by the bricklayers as to working 
with non-union men, The negotiations at the confer- 
ence ended with no settlement, with the result that 
the carpenters resolved to strike on Monday last, if 
their terms were not complied with. If the strike of 
carpenters and joiners be general, some 12,000 will be 
rendered idle. Altogether some 24,000 or 25,000 may 
be involved. On the other hand, it is reported several 
employers have yielded and made arrangements for 
ae at work. The labourers and plasterers will 
be leagued with the carpenters, but so far no move 
seems to have been made by the masons, except to 
support the men who may have to come out. 





The miners of Durham have resolved by 33,114 
against 17,556 to discontinue the conciliation board. 
Besides those voting there were 13,361 neutral, but if 
those be added to the 17,556 who voted for the board, 
there would still be a majority of 1697 against the 
board. There has been a revolt against conciliation 
in Durham and in some other places, but whether it 
it is against conciliation per se, or only against a par- 
ticular method, or the constitution of a particular 
board, is not quite apparent. Perhaps the reason is 
that the men have turned their eyes to the federation, 
and have a desire to throw in their lot with the body 
which demands a minimum wage. The present board 
continues up to August 4, before which time some 
new development may have arisen to avert the blow 
aimed at the conciliation board. 

At the Hemsworth pits, in Yorkshire, 700 miners 
have struck work owing to the refusal of the employers 
to pay their demand for ripping and packing the coal. 
The association tried to bring about a settlement, but 
failed, though the men work under the Rosebery agree- 
ment, which is still in force with the federation. 


No new development has taken place in connection 
with the dockers’ complaints in the East of London. 
But a great strike has broken out at Rotterdam, and 


the Burgomaster has issued a proclamation forbidding | case 


assemblies of more than five persons. The police, the 
civic guard, and the marines have been requisitioned 
to protect the men willing to work. A conference 
took place with the view to a settlement, and it would 
appear that the leaders were favourable to the terms 
offered, but the men refused to indorse them, and the 
strike continues. Some of the English leaders of 
labour have gone to Rotterdam to help the men. 





TEST OF PEACHE’S HIGH-SPEED ENGINE. 
In our issue of October 25, 1895, vol. lx., pags 520, 
we gave an illustrated account of the high-speed engine 
invented by Mr. J. C. Peache, and manufactured b 
Messrs, Davey, Paxman, and Co., of Colchester. This 





engine has recently been tested by Professor A. B. W. 
Kennedy, whose results are given in the subjoined 
report and diagram. There is a second diagram ap- 

nded to the report, but it is not reproduced here, 
lomiine it does not give much which is not contained 
in the diagram published. It is worthy of note that 
the steam was not dry, and that better results are 
expected in a subsequent test. 


Report on Test of Hicu-Sprep EnGine (PEACHE’s 
PATENT) AT COLCHESTER ON APRIL 16, 1896. 
14, Old Queen-street, Westminster, 
London, S8.W., May 11, 1896. 
Messrs. Davey, Paxman, and Co., 
Colchester. 

Dear Sirs,—I have pleasure in reporting to you the re- 
sults of trials which I carried out at your works on the 
16th ultimo upon one of Mr. Peache’s high-speed engines. 

The main objects of the trial were the determinations 
of the efficiency and the steam consumption of the engine 
at various loads. 

The engine tested was of a new type, specially adapted 
for high-speed running. It was a single-crank compound 
engine, the two cylinders being tandem, and respectively 
10h i and 15 in. in diameter, with a length of stroke of 

in. 

‘The engine was intended to work at about 80 indicated 
horse-power, and at about 375 revolutions per minute. 
The work done was taken up by a brake wheel, having a 
channel-shaped rim cooled by water. The brake wheel 
was encircled by eight ropes, each about 14 in. in diameter, 
the weight of the ropes on the two sides being carefully 
balanced. The brake was loaded with dead weights on 
one side, and the back pull taken up by a spring balance. 

The engine was non-condensing. It was therefore 
necessary to determine the weight of steam used by 
weighing the water as it went into the boiler. This was 
done by a special arrangement erected for the purpose, 
in which the measuring tank was placed on the platform 
of a weighing machine which was afterwards checked 
with dead weights. The water was passed through this 
tank 2 cwt. ata time. The feed pump ured during the 
trial was supplied with steam from a separate boiler. 
The whole of the feed and steam pipes (the latter being 
temporarily covered with non-conducting material) were 
visible, and all the connections were checked. 

The boiler used was a locomotive boiler. The water 
level was kept low in the gauge-glass, but in spite of this 
the steam blown off from the indicator cocks on the 
engine looked by no means very dry, and I am afraid 
that the steam consumption may oa this ground have 
been somewhat larger than if the steam had been entirely 
free from moisture. No allowance, however, has been 
made on this account, as the quantity of wetness in the 
steam was not measured. 

I had the whole of the apparatus to be used on the 
trial tested beforehand, and a rehearsal of the trial was 
run on April 15, to make sure that everything was in 
working order. The actual trials I carried out on 
April 16. 

A full-power run was carried out over about five hours, 
the results of this trial being the most important. Ab 
three-quarter load, half-load, and quarter-load the trials 
lasted about one hour each, the exact times being stated 
in every case in the annexed Table. The engine worked 
exceedingly well—indeed, without the slightest hitch or 
difficulty of any kind—during the whole of the day, and 
after the trial was over I found the bath of lubricant to 
be quite cool, although the engine had been running con- 
tinuously for very nearly 12 hours. The principal results 
are shown in the Table a to this report, and also 
in the two diagrams, of which copies are re are 
_ Ibis necessary to make the following remarks as to the 
indicated horse-power. The indicator cards were worked 
out,by a planimeter in the usual way, and the high-pressure 
cards reduced to the area of the low-pressure piston. 
Indicator diagrams taken from the valve chamber, 
which were found to be positive, were worked out, and 
the mean pressure taken for each power and then 
reduced to the corresponding pressure on the low-pressure 
cylinder. Indicator diagrams were also taken from the 
controller at each power. These cards were found tobe 
negative, and the corresponding mean pressure was de- 
ducted from the effective mean pressure on the low-pressure 
piston. The differences due to the addition of the valve 
power and the subtraction of the controller power were 
“=z small, but I think it right to take them into account. 

[he brake horsepower was found from the brake 
weights and speed in the usual manner, the whole of the 
dimensions being carefully measured and the weights 
checked, and an addition was made for the power neces- 
sary to drive the brake itself. This was necessary, as the 

rake was a very heavy one, and had two bearings of its 
own. Separate trials showed that at 386 revolutions the 
power necessary to drive the brake wheel empty was 
1.8, and a corresponding allowance has been made in each 


In Diagram No. 718 (Fig. 1) are shown the principal re- 
sults as to efficiency and economy. The dots show the 
exact observations made; the lines, straight and curved, 
are drawn so as to correspond as closely as possible to the 
whole of the observations, The base of the diagram re- 
prosents brake er, and the lines upon it show 
the mean pressure (reduced to low-pressure cylinder), the 
indicated horse-power, and the efticiency, the total water 
per hour, and the water per brake horse-power hour and per 
indicated horse-powerhour, As to these last figures, it will 
be seen that the very satisfactory result is attained of 





* The exact dimensions were 10.02 in., 15.00 in., and 
10.11 in., as found by measurement after the trial, and 
these dimensions have been taken into account in the 
calculations 
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INDICATOR DIAGRAMS 


FROM PEACHES HIGH-SPEED ENGINE. 
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22.5 lb. of feed water measured into the boiler per indi- 
cated horse-power per hour, and 25.2 lb. of feed water, 
similarly measured, per brake horse-power per hour. 
e 
horse - power to indicated horse-power, was 89.2 per 
of common knowledge that 
figures of this kind, especially for a small engine, and 
where it had been impossible to make sure that the 


The mechanical efficiency at full load, or ratio of brak 


cent. Ib is a matter 


to 


LP.Gjira® 


Diagram Results of Tests on 


Test Apr 16.1896. 
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Cap. 
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howing 
Peaches High Speed Engine. 


Efficioy 


LHP hear, LHP. 
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Scale cf Water per 


steam was thoroughly dry, are extremely good. It 
is satisfactory to notice also that the rate of increase 
of water consumption r horse power hour as the 
horse-power diminishes is not unduly rapid. This is 
shown both bd the diagram and Table. 

Diagram No. 719* is practically a plotting of the log 
sheet of the trials upon a time base. It may be noticed 
that the full power trial lasted actually about six hours, 
although the effective running time was only 5 hours 
21 minutes. The water used in the different portions of 
the trial is plotted separately as well as continuously. 
The reason for the principal pause was that I wished to 
let the water level down in the boiler gauge-glass, in the 
hope that the steam might become somewhat dryer in con- 
ame, The actual water used is, of course, stated 
only for the times during which it was actually measured 
and not for the pauses, although the engine continued 
torun without any alteration of load for the whole period. 

The engine ran without a governor, so that it was 
necessary between each pair of tests to bring down the 
steam pressure as is shown on the diagram, 

The total number of indicator a taken was 142, 

On the whole matter I am very to be able to say 
that the working of the engine was satisfactory from 
beginning to end, and that the results both as to efficiency 


* 





2 oe No. 719 is not given herewith, as all the 

Principal results appear in the ooenenens, Table, or 

are given in the Diagram, No. 718 (Fig. 1). @ extract, 

however, the following figures from Diagram No. 719, as 

these do not appear elsewhere, viz. : 

oa per 
- In, 


A 8q 
Mean boiler pressure (gauge) at ss load ... 4 


” 
” 83 
63 


” 
” 
” 


as ’ 


and economy, for an engine of this size and working non- 
condensing, were quite first-class. 


Yours — 
(Signed) Arex. B. W. KENNEDY. 
Table Giving Principal Results of Trial. 
Date of trial ... at ek ... April 16, 1896 
Duration of trial : ’ 
At full load .. 5 brs, 21 min, 
” i ” ° 1 $9 103 ” 
ee Oe Oy 
Dimensions of engine : : : 
Diameter of high-pressure cylinder 10,02 in, 
BS low ae x 15.00 ,, 
Langth of stroke ; 10.11 ,. 
Diameter of piston-rod ist, 


Radius of brake to centre of rope an 30.7 5 | 
Boiler pressure at full load ... ...135 lb. per aq. in. 
Horse-power taken up by brake 








wheel (at 386 revolutions per minute) 1.80 
| | 
| Three- | 
Fall |, | Half | Quarter 
ae 'Quarter | 
Load. | Load. | Load. | Load. 
Mean effective pressure re- | | 
duced to low - pressure cy- | 
linder .. ee ee «| 50.4 Ib, |40.34 Ib.| 26.5 Ib, | 17.86 Ib. 
Mean revolutions per minute. . 376 | 363 385 391 
Mean indicated horse-power..| 84.1 | 65.0 45.3 30.1 
», brake 9 ee 75.0 | 57.0 | 88.14 23.14 
Mechanical efficiency of engine/89.2 p.c 87.7 p.c.|84.2 p.c. | 76.8 p, c. 
Feed-water per hour .. ..| 1890 lb, | 1495 Ib, | 1186 Ib.| 969 Ib. 
Feed-water per indicated | | 
horse-power per hour oo] 22.5 ,, | 28.0 ,, | 26.2 ,, |8221 ,, 
Feed-water per brake horse- 
power per hour oo o-| 25.2 ,, | 26.2 ,, | 31.1 ,, | 48.0,, 














STEEL STEAM PIPES AND ELECTRIC 
WELDING. 


Steel Steam Pipes and Fittings, and Benardos Arc Welding 
im Connection therewith.* 
By Mr. Samurt MacCasruy, of London. 


Tux constantly increasing use of steam at high pres- 
sures, both for marine and land engines, renders the em- 
ployment of the most suitable and reliable steam pipes a 
matter of the utmost importance and interest to engineers ; 
and it is somewhat surprising that the subject does not 
appear to have been brought before this Institution, for 
consideration and discussion, during so long a period. 

Cast-Iron and Copper Pipes.—Cast iron, which has the 
advantage of being seamless, and which can be moulded 
into any desired shape, is heavy, cumbrous, frequently 
porous, and always liable to fracture by a blow. The 
necessarily great thickness of cast-iron steam pi and 
the rigidity of the bends, also add greatly to the difficulties 
of arranging for expansion. Hence the use of this material, 
for pressures over 50 lb. or 60 lb. per square inch, is be- 
coming more and more rare. Nee re which for so long 
a period was almost exclusively adopted in the Navy, 
and also to a great extent in the mercantile marine, for 
steam and feed pipes, has, in consequence of numerous 
disastrous failures, become of late years greatly discre- 
dited. The causes of its failure need not be entered into 
here, inasmuch as the subject was fully dealt with in the 


~* Paper read before the Institution of Mechanical Engi- 
neers. 











aper on steam pipes which was read by Mr. J. T. 
ilton before the Institution of Naval Architects in 
April, 1895, (ENGINEERING, vol. lix., page 452 ) 

a and Steel Pipes.—Cast-iron and copper 
having failed to afford the necessary security and confi- 
dence in connection with steam at high pressures, there 
arose a great demand for welded wrought-iron or steel 
pipes, which was promptly met by the leading tube- 
makers, who lost no time in procuring the requisite ma- 
chinery for their manufacture. With regard to the respec- 
tive merits of iron and steel for this purpose, as for many 
others, there has always been a great difference of opinion 
among engineers; and the controversy is not yeb ab an 
end, but invites renewed experiment and iscussion. 
In the early days of the manufacture of large welded 
steam pipes, iron was most frequently preferred ; and 
doubtless, the preference was then wise, and was justified 
a experience, inasmuch as at that time the manufacture 
of steel plates had not reached the degree of perfection to 
which it has since attained. Not only were the steel 
plates often laminated and blistered, but it was difficult 
to procure mild steel of a suitable quality for welding. 
Happily these troubles have toa great extent disap 3 
and an abundance of excellent mild steel can be obtained, 
which can be welded as readily as iron. 

Corrosion.—One of the principal objections raised by 
the opponents of steel has been that it is more subject to 
corrosion than iron; and doubtless this would be a grave 
defect, if shown by experience to prevail. This matter 
was dealt with at great length in the = on the com- 
parative endurance of iron and mild steel when ex 
to corrosive influences, which was read by Mr. David 
Phillips before the Institution of Civil Engineers in 
March, 1881. (Proceedings, vol. lxv., page 73.) Asthe 
result of numerous experiments, he came to the conclusion 
that steel, in the form either of boiler tubes or of plates, 
was greatly inferior to iron in power to resist corrosion ; 
but in the lengthened discussion which followed, the 
speakers were ost unanimous in their dissent from 
this conclusion. At all events, whatever may be the 
result as regards boiler tubes, there is every reason to 
believe that welded steel steam pipes are free from any 
risk in this respect. Recently the author has had an oppor- 
tunity of examining several lengths of 7-in. steam —_ and 
bends, made of steel, at the City of London electric ighting 
station at Bankside, which have been constantly at wor 
ata a of 160 lb, for over three years, and which 
exhibit not the slightest appearance of pitting, scoring, or 
corrosion in any form. though only an isolated — 
this affords pretty strong evidence so far as it ) an 
the author has never heard of a single com b as re- 

corrosion of steel steam pipes in connection with the 
rge quantities which have been supplied. In erecting 
ranges of steam pipes great care should be taken to insure 
efficient drainage ; for should there be any point in the 
range where the condensed water is allowed to lodge, cor- 
rosion will no doubt take place sooner or later at that 
Part, whether the pipes are made of wrought iron or of 
ates 


Thickness of Metal.—As to the comparative thickness 
of steel and iron pipes, it might naturally be ex 

that the former would be made lighter in proportion to 
the ter tensile strength of steel. Theoretically this 
should be so, but in practice ib is carried out to only a 
limited extent. Not only isa large margin required for 
safety, but the exigencies of manufacture necessitate a 
certain thickness of plate to insure making a sound weld, 
and this thickness cannot be reduced without risk. For 
instance, a common size of steam pipe, 10-in. bore, is most 





conveniently made of }-in. plate, which would be amply 
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strong enough for iron, and is consequently excessive for 
steel ; but the reduction of ;, in. in the thickness would 
affect the cost and the weight so slightly, that it is 
thought best to err on the safe side. For larger sizes, of 
12 in. to 18 in. bore, it is found practicable to make steel 
pipes somewhat lighter in proportion to iron. In this 
connection it is interesting to note that the Admiralty 
are now using steel for all sizes of steam pipes over 2 in. 
bore. Above 9 in. bore they still adhere to the practice 
of having a butt strap or cover strip riveted along the line 
of weld, which the author believes to be worse than use- 
less, as the numerous rivet-holes necessarily tend to 
weaken the pipe. It is also probable that the presence of 
the cover strip, in connection with the expansion of the 
pipe both circumferentially and longitudinally, has the 
effect of setting up a tearing strain, which may result in 
leakage at the rivets. The addition of the butt strap 
also adds greatly to the cost of the pipes. In a recent 
specification for steam pipes the Admiralty fix § in. as 
the uniform thickness for all pipes from 6 in. to 14 in, in 
diameter of bore, the tensile strength of the steel not to 
exceed 25 tons, and not to be less than 23 tons per square 
inch. In the following Table I. are given the thicknesses 
which are usually specified for steam pipes from 6 in. up 


TABLE I.—Thicknesses of Steel Steam Pipes for Varying 
Pressures. 





Steam Pressure, Pounds per Square Inch. 
oy of 
ore, 











200 240 800 
Hydraulic Test Pressure, Pounds per Square Inch. 





to 18in. bore, for pressures varying from 100 lb. to 180 lb. 
per square inch ; also the corresponding hydraulic test- 
pressures. In addition to the hydraulic test, the pipes 
are also tested with high-pressure steam. This is impor- 
tant, because they are thus tested under actual working 
conditions as regards temperature and consequent expan- 
sion ; and any minute pinhole which has not been revealed 
by the cold-water test is certain to be detected under steam. 

Methods of Manufacture.—Ib is frequently nnn’ 
that the electric arc is brought into operation for welding 
the longitudinal seam of the barrel of the pipe. Asa 
matter of fact this is not the case. It can, of course, be 
done, and has been done successfully in many instances ; 
but as it was found from experience that no saving in 
cost was effected, and that nothing was gained either in 
speed or in efficiency by use of electricity for this pur- 
pose, the —— seams are still welded in the ordinary 
manner ; namely, either in the rolls, or by gas and power. 

Roll Welding.—In this process the iron or steel in 
the shape of strip is first scarfed along both <— ina 
planing machine, on the outer face along one edge and 
on the inner face along the other ; it is then heated in a 
muffle, and by being drawn through skelping dies is bent 
into tubular form or skelp, and is ready for the welding 
furnace. When the welding heat is reached, the skelp is 
withdrawn from the furnace with tongs, as shown 
in Fig. 1, and the end is placed upon the head of a 
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horizontal mandril fixed to a long rod, whch is held 
between a pair of revolving rolls that are turned to suit 
the particular size of tube being made. The skelp being 
seized by the rolls is rapidly welded by the pressure 
exerted upon it between the two rolls on the outside and 
the mandril on the inside of the tube. In all cases the 
tube is drawn twice through the rolls at a welding heat, 
the process being the same each time. On finally leaving 
the welding rolls, the tube passes through a mangle or 
rolling machine, which straightens it; the ends are then 
cut off square, and it is ready for testing. 

Gas Welding.—The strips, after being scarfed alon 
their edges, are heated only cherry red in a muttle, an 
are then bent to the required diameter in the rolls. 
The pipe is next on a “ ” as shown in 
Figs. 2 and 3, and a jet of gas is brought to bear along 
the seam, whereby in a short time, —— according to 
the thickness of the plate, a length of about 6 in. to 8 in. 


is brought to a welding heat. A small quick-speed steam 


hammer fixed above the work then rapidly closes the 
seam, and completes the weld. The operation is repeated 
on the next length until the longitudinal seam is com- 
pleted. The use of renders the process clean, and 
absolutely free from dust and other impurities ; and the 
edges of the pipe having been carefully freed from scale 
after leaving the heating furnace and rolls, a perfectly 
sound weld is obtained. At scme works all sizes of pipes 
are made through the rolls ; while at others this method 
is followed only up to 8 in. bore, and all the larger sizes 
are welded by gas. 

Benardos Arc Welding.—It is in the manufacture and 
attachment of flanges, branches, bends, and T-pieces, that 
the Benardos system of welding by means of the electric 
arc plays such an important part. This process has now 
been in constant operation for over five years at Messrs. 
Lloyd and Lloyd’s Coombs Wood Works, near Hales- 
owen, with which the author is connected, where during 


steel is under treatment, itis usual to make the carbon the 
negative pole, and the iron or steel the positive pole ; but 
for other metals the poles are sometimes reversed, 

In the appendix is given a summary of the results of 
experiments made by Messrs. David Kirkaldy and Son 
for Mesars. Lloyd and Lloyd, to ascertain the tensile 
strength of electric-welded bars of various brands and 
sizes ; and also a comparison of these with fire-welded bars. 

Flanges.—The method usually adopted for welding 
flanges to steam pipes is as follows, Figs. 6 to 11. The 
flange is stamped out under the steam hammer in such 
a way that a V-shaped groove is left on the inside 
edge, as shown in Fig. 7, extending about three- 
fourths through the thickness of the met: The flange is 
next shrunk upon the tube, with its flat face outwards or 
at the end of the tube, and is carefully set in the exact 
position required, Fig. 8. The welding consists in laying 





small pieces of steel in the \-shaped groove, and weld- 
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this period it has been employed chiefly on large steel 
ipes and connections, suitable for high-pressure steam, 
he process has been so fully and clearly described from 
time to time in the various technical and scientific 
journals, that it is unnecessary to do more than briefly 
illustrate it here, before showing its special application in 
connection with the subject of the present paper. The 
method of working is simple. Ordinary low tension con- 
tinuous current lightingdynamos are used ; to the terminals 
of these a battery of Benardos accumulators is connected, 
into which the current flows continuously. When the 
welding circuit is closed, the current flows from the 
dynamos and accumulators, and large resistances are used 
when necessary. In this way a large discharge is ob- 
tained, equal to about twice the capacity of the dynamos, 
and the load factor of the apparatus is high. For some 
urposes it is possible to work without the accumulators ; 
but when this is done the efficiency of the apparatus is not 
so high, because during part of the working period no 
= whatever is passing, and the machinery is running 
ight. 
As illustrated by the diagram, Fig. 4, the plant is run 
on the parallel system, and between the terminals of the 
dynamos or battery as many welding arcs can be con- 
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nected as may be desired ; and every welder is able, inde- 
pendently of the others, to vary his own current to suit 
the work in hand at the moment. One terminal of the 
circuit is connected by means of a flexible cable to a carbon 
pencil in an insulated holder, Fig. 5, which is held by the 





workman ; the other terminal is connected to the table on 
which the work lies, or to the work itself, When iron or 
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ing them in oa by one by means of the electric arc, 
Fig. 8, the welds being freely hammered between each 
heat. The welder makes a complete circuit of the back 
of the Aange, and fills it up sufficiently to make a fillet of 
about 14in. radius, Fig. 9. In this way the flange is 
solidly welded to the tube at the back, and about three- 
fourths of the way through its thickness, Fig. 9; but the 
front or outer side is nob yet welded. The tubs is then 
up-ended, Fig. 10, and the outer side of the flange is 
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welded to the tube, the only difference being that the 
heat of the arc is used to burn out a cavity all round the 
junction of the pipe and the flange, until the depth is 
reached at which the two have already been united ; this 
cavity is then welded up, Fig. 11, in the same way as the 
back of the flange, thus insuring that the flange is welded 
solid to the pipe right through. aes 
Outlets, Branches and T-Pieces.—The welding in of 
outlets and branches into steam tubes is done by much 
the same method as already described in the case of the 
fla The outlet, which consists of a piece of ordinary 
lap-welded tube, is cut off to the gy length, and a 
hole is burnt by the arc in the tube, enough for the 
outlet just to fitinto. When fixed in the right position 
the outlet is welded in, as in the case of the flange, by 1 
ing on small pieces of steel about 1 in. long by Zin. wide 
and 3 in. thick, and welding them in one by one, continu- 
ing the all round the outlet, until a fillet is formed 
of about 1} in. radius, but this varies slightly with the 





ition of the outlet on the tube. A T-piece is made in 
a P isely similar way, a short piece of tube being 
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welded into a longer piece, Fig. 12; and a cross, Fig. 13, 
is made by rence oes similar short pieces, one on either 
side of the main tu 

Bends and Expansion Pipes.—These are made by the 
same methods as the outlets and T-pieces. In Fig. 14 is 
shown a form of expansion bend, of which a number are 
at work, and are found highly effective. 





























Length and Size of Arc.—One point in connection with 
electric-welded work, to which the author would call 
special attention, is the length and size of the arc which 
is used in the welding of various kinds of work. With a 
short arc, the carbon point is brought down too close to the 
steel ; and the result is inferior work, not only from the pre- 
sence of the carbon, but also because the heatisconcentrated 
upon so small a surface that the strains set up in cooling are 
considerable, The — the arc, the softer and more 
diffused is the heat; and any slight strain which may be 
set up can be got rid of by careful annealing. A ong 
arc is therefore indispensable to the proper working 0 
the system, 

Strength of Electric-Welded Flanges.—An 8-in, iron 
pipe } in. thick, with flanges electrically welded on, when 
tested to destruction ab Lloyd’s Proving House, Netherton 
broke in the body of the pipe at over 88 tons, the welded 
part of the flange at over 101 tons. These tests were 
tensile only, and were carried out with the view of 
Proving the absolute soundness and consequent strength 
of the flanges electrically welded on. For this purpose 
special tackle was made. A blank flange with an eye- 
bolt attached was secured to each flange of the pipe, and 
the chain of the testing machine was connected with the 
eye-bolts at each end, with the result given above. 

Rca teations of Arc Welding.—All kinds of work of 
hs e above description can be readily and satisfactorily done 
by this process, but its utility in large works does not stop 

ere. Small flanges can be heated and welded upon tubes by 
and allowing the 
ay on them, the weld being made by the pressure 


poe them in a lathe at a high speed 








of two rollers, one inside and the other outside the tube. 
Defects in steel castings and in finished forgings can be 
repaired with the greatest ease; and the fact that when 
such repaired articles are faced or turned in the lathe, 
the turnings come away sound and whole, is a proof that 
the welding has been perfect, and that the metal has nob 
been burnt or rendered brittle by the process. 

Reverting to steam pipes with flanges and outlets elec- 
trically welded on, these have been in constant request 
ever since the Benardos system was introduced into this 
country some 54 years ago by Mr. Henry Howard, and 
the electric wel —_< artment at Messrs. Lloyd and 
Lloyd’s Coombs wel Works has been —_ going 
almost night and day, The principal demand has come 
from the various electric lighting works, for which the 
advantage and security were at once recognised of the 
solid welded flange, and also of the reduction in the 
number of joints by the outlets being welded to the tube. 
In many instances also the bend and the tube have been 
made in one — thus further reducing the joints. The 
City of London electric lighting station at Bankside has 
been almost entirely fitted with these pipes. They are 
also adopted at the Metropolitan electric lighting station 
at Amberley-road, the Kensington and Knightsbridge, 
the Bristol, and the Nottingham electric lighting stations, 
and many others. Among users of these pipes and fit- 
tings in connection with high-pressure steam engines ma. 
be mentioned Messrs. Pearson and Sons, Blackw: 
Tunnel Works; Messrs. J. M ve and Sons, Bolton ; 
— Titus Salt, Bart., Sons, and Co., Saltaire; and many 
others. 

Joints.—In connection with the cognate subjects of 
joints, the author is enabled, by the kindness of Mr. 
Frank Bailey, to describe a simple form of joint in use at 
the City of London and the — electric lighting 
stations, which in conjunction with the solid electrically- 
welded flanges has given excellent results. As shown 
in Fig. 15, the joint is made simply with a copper 
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ring 4 in. thick, of which a specimen is exhibited. 
These rings are cut of the required thickness from a 
copper cylinder of the necessary size, and are carefully 
annealed. The great thickness of the solid welded flanges 
admits of their being screwed tightly together, without 
any possibility of springing ; and an absolutely steam- 
tight and durable joint is thereby made, which gives no 
trouble whatever. 

Bolt Holes.—Another at advantage of the solid- 
welded flange is that it obviates any difficulty with the 
bolt holes. The frequent trouble and annoyance experi- 
enced with screwed flanges from the bolt holes not coming 
fair opposite each other are well known, and the objec- 
tions to flanges riveted on steam pipes are too obvious to 
need any comment. 


APPENDIX. 

In Table II. is given a summary of experiments to 
ascertain the tensile strength, contraction of area, and 
extension, of electrically welded bars of Lowmoor iron, 
Parkgate steel, Farnley iron, and Netherton crown best 
iron; ten bars were tested of each of the five sizes named, 
and the mean results are here recorded of the ten welded 
and the ten solid bars of each size. All the welds were 
ecarf, the length of scarf aresemn a in. to 1}in. The 
results obtained from the welds of Lowmoor iron, Park- 
gate steel, and Farnley iron are satisfactory: the 
—- features are absence of cinder or impurities 

rom the faces of the scarf, and the maintenance 
of a fair amount of ductility at the weld, the material not 
being abnormally affected by the heating. Where the 
welds have come out low, the appearance of the fracture 
points either to the metal having not been hot enough, or 
to the thin edge of the scarf having cooled before the weld 
was closed by hammering. In the welds of the Netherton 
iron there is a serious tendency to loss of ductility, the 
fractures showing crystalline. As, however, there are 
some good welds amongst them without these objections, 
it would ap as if the treatment, as regards the amount 
of heat, had not been adapted to the nature of the iron. 
In order to judge of the full merits and capabilities of the 
electric welding, due regard must be paid to the indi- 
vidual results as well as tothe average. The mean results 
in Table II. are based upon the whole of the ten welds, as 
far as the ultimate stress and the ratio of weld to solid 
are concerned ; but as regards the contraction of area and 
the extension, the results are the mean of the bars which 
broke through the weld, because necessarily, where the 
weld did not break, the contraction and the ultimate 
extension could not be obtained. 

In Table III. is given a summary of experiments to 
ascertain the tensile strength, contraction of area, an 
extension, of fire-welded bars of different sizes of the 
foregoing brands, welded by engineers’ smiths; and also 
@ comparison with the electrically welded bars, The 

eneral average of the electrically heated welds is seen to 

184 per cent. better in figure of merit than that of the 












































TaBLeE II.—Mean Results of Tests of Electric- Welded Bars. 
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TABLE III.—Mean Results of Tests of Fire- Welded Bars 
compared with Electric Welded. 
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Brand. In, tons or p.c. | p.c. 

Lowmoor } xy {ft 20.3 6.2 | 7.8 | 77.9 308 
iron f Y YE] 211 | 17.8] 7.8 | 81.1 | 365 
Lowmoor } axs {fk 21.5 22.3 | 11.3 | 90.7 479 
iron f 16 E| 21.8 | 20.7] 9.7 | 91.8 | 451 
Netherton i 2x} { F| 18.4 10.1 3.4 | 84.4 186 
best iron E} 20.1 10.8 | 4.5 | 920 217 
Parkgate ; 2x4 {t 20.9 9.3) 19 | 69.1 | 194 
steel E| 22.3 18.4 3.8 | 73.6 410 
Parkgate } 2x} F; 20.4 15.9} 81 | 82.8 824 
steel {rE 21.0 15.4 | 7.3 86.4 823 





Average of electric-welded bara = 1766 
Average of fire-welded bars = 1490 





118.5 per cent. = 





fire-heated welds. The welding of the fire-heated iron 
bars was well done, the difference being slight compared 
with the same sizes heated electrically; bub turning to 
the steel, the fire-heated welds are more irregular or un- 
certain, some being good and others bad. 








MistakineG A SicNat.—On February 18 the driver of 
a North Kent train mistook his —. and started out of 
the London Bridge station of the South-Eastern Railway 
with his signal really at ‘‘ Danger” against him, while 
the signal that was really off applied to the Ostend mail 
train, then running on a line which just outside the 
station formed a trailing junction with the North Kent 
line. The guard of the North Kent train saw the signals 

inst his train, and whistled and applied his brake. 

he driver was thus warned, and did all in his power to 
bring his train to a stand, but not before his engine had 
come into collision with the first and second coaches of 
the Ostend train, and was forced off the rails. Had 
not the North Kent train been thus retarded, the two 
engines would have met, or the Ostend train would have 
cut into the crowded North Kent one, with possibly most 
disastrous consequences. As it was, only four passengers 
have complained of injury, but the North Kent driver, 
though actually unhurt, was rendered very ill by the 
shock, jor indin has no hesitation in laying the 
blame on the North Kent driver, a man of excellent 
character, and he recommends that the starting si 3 
which are not easily seen from where trains wally come to 
a stand, but which are plainly visible a few yards further 
on, should be repeated at some position where they may be 
clearly seen by a driver; and he further suggests for the 


d | consideration of the company that platform ins 


pectors 
and guards should be instructed not to give the ** Right 
away” signal until they have seen the starti 


actually ae He _ that he Ho — ba oe are 
reasons of some wei; against option of this rule. 
which, however, is euly in use on some lines, . 
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THE NON-UNIFORM ROLLING OF SHIPS.* 


By Mr. R, E, Frovupz, F.R.S., Associate, Member of 
Council. 
(Continued from page 556.) 

19, Prop. II.—In an isochronous, unresisted ship, roll- 
ing under the influence of a swell consisting of any kind 
of truly recurrent undulations, the rolling will consist of 
the uniform forced oscillation proper to these undulations, 
with or without a free oscillation superposed. 

20. Now this proposition merely expresses, in effect, 
and in ordinary language, instead of mathematical sym- 
bols, the result of the mathematical integration of the 
differential equation of unresisted rolling, made rather 
more general indeed, in that it is not limited to a strictly 
harmonic swell. And, eo far, except for the absence of 
resistance, we have made no assumption which is not 
made in M. Bertin’s treatment also. 

Let us now p to take resistance into account. 

21, Asa first step, let us assume the momentary resist- 
ance to be proportional to the momentary angular speed 
simply ; in other words, let— 

Angular retardation due to resistance = 7 w, 
or, algebraically— 

Angular acceleration due to resistance =—rw, (11) 
Then the fundamental equation, corresponding to equa- 
tion (2) above 9, will become— 


a=-k(0-6@)-rw, . (12) 


and, if the same train of reasoningt be pursued as was 
~~ before in equations (3) to (8) (10, 11), we shall 

nd that Props. I. and II, remain unimpaired, so far as 
this, viz., that the rolling will still consist of a free 
oscillation superposed on the forced oscillation, the only 
difference being that both the free and the forced oscilla- 
tion are, each in their own way, modified by the resist- 


ance, 

22. Thus (i.) the free oscillation becomes the resisted 
still-water oscillation; in other words, the familiar 
**extinction diagram.” 

23. And, (ii.), the resisted forced oscillation differs from 
the unresisted in the following respects: (a) The phase 
of the resisted forced oscillation precedest or follows that 
of the unresisted, in such a degree that, except for the 
resistance, each wave would increase the amplitude of the 
roll by just as much as, except for the wave, the resistance 
would decrease it.§ (+) In virtue of this alteration of 
phase relation, the proportion between the amplitudes of 
ship rolling and wave slope, with which the effect on the 
period is precisely to modify it from T to T , undergoes 
some modification. The correct phase - relation and 
amplitude-relation for fulfilling these conditions may be 
expressed geometrically or algebraically (in terms of 
period-relation and resistance) for harmonic waves ;|| or, 
for an undulation of any other specific character, it might 
be magma | graphic integration, as above noticed 
(18) for unresisted rolling. 

24. But, for an undulation resembling an ordinary 
wave, it is plain that the result can differ But little quan- 
titatively, and not perceptibly in character, from that 
for a harmonic wave; and I take this opportunity of 
observing that in the remainder of this paper, for the 
sake of simplicity and brevity of statement, I will sup- 
pose the waves to be harmonic. 

25. In Props, I. and ITI. of 13 and 19, as thus adapted 
for resisted rolling, we possess a perfectly comprehensive 
and very simple mode of solution for rolling in any uni- 
form swell, assuming that the momentary resistance may 
be taken as simply proportional to the momentary angular 
speed of the ship. This assumption is doubtless one of 
those referred to by M. Bertin as ‘‘ inadmissible,” and I 
quite agree that no solution can be regarded as generally 
satisfactory unless at least its results can be serviceably 
adapted to other assumptions. 

26. And I must at once admit that the adoption of any 
other fundamental assumption as to the resistance, tech- 
nically undercuts the mathematical reasoning whereby 
Props. I. and II. were deduced from an equation of the 
form of equation (12) (21); and in such a way that we 
cannot adapt or restate those propositions so as to be 
generally correct for any other assumption. All we can 
do is to use those propositions to give us what we may 
term a “ conventional” result, which will be true for the 
conventional assumption as to resistance; and then con- 
sider how far in such and such cases this result must be 
either restricted in application, or corrected ad hoe by 





* Paper read before the Institution of Naval Architects. 
+ Thus, equations (3) and (4) remain unaltered ; then, 
from equation (12) (text above), and from (3) and (4) we 


get 
@a= ~ kO,— rw 


- k(@. — 03) —r(we — ,) = 
— an 


From this point the reasoning; emains the same as before, 
being ieosk ei on the conditions of motion exhibited 
by equations (3), (4), and (5), which are not altered ; bear- 
iog in mind, however, that ‘‘the still-water rolling of 
ship A” (12 sup.) will now be the resisted still-water 
oscillation, also that in 17 to 19 the effect of resistance 
on the conditions of the forced oscillation has to be taken 
into account. . 

t J.e,, precedes when T exceeds T’, the unresisted forced 
oscillation being then contrary to the waves. (Vid. sup. 
17, and footnote *. See also 43, and footnote *. 

§ Or (as it may be described for harmonic waves, and 
the precise assumption at present made as to the resist- 
ance), in such a cegree that the momentary wave-slope 
forces everywhere differ from the forces required for 
modifying the period, by the amount required to neu- 
tralise the momentary resistance. 

|| Vid. inf. 43, 





local adjustments of the coefficients used, with due regard 
to the supposed true resistance conditions. eae 
27. In exercising this kind of judgment as to the limi- 
tations of application of the conventional 
the correction which it may require for the effect of the 
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is sufficient, and more convenient, to take account only 
of the total work expended in resistance in the course of 
each swing, as witnessed by the ‘‘ extinction,” or loss of 
amplitude experienced in each swing in still water. The 
resistance is therefore commonly characterised by this 
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difference between the conventional assumption con- 
cerning resistance and other assumptions commonly 
employed, we encounter an important preliminary ques- 
tion as to how the resistance may be most properly 
characterised for this purpose. 

28. Any calculus of rolling which is based on an explicit 
account of the dynamic conditions for successive elemen- 
tary time-intervals—such, ¢.g., as the treatment which has 
been so far sketched in this paper; or the method of 
graphio integration—necersarily requires that the momen- 
tary resistance should be characterised as a function of the 
momentary = On the other hand, it is a 
commonplace of the science of rolling, that if we are con- 
cerned, as we are at the stage now reached, only with 
the gross results in the shape of amplitudes, and not 


‘with the minutie of motion throughout each swing, it 





ene Aocee Wa BaE s e e see 
u 4 











oh 


lors of amplitude, in terms of the mean amplitude (or 
half swing out to out). For our present purposes this 
may be most conveniently done by such an equation as the 
following, viz.: 

4 = E(seay). . . (13) 


where 7 = the loss of amplitude par swing,” and © = 


the mean amplitude, 

29. Now the definition already given (21 and 25) of the 
conventional assumption as to resistance, is that the mo- 
mentary resistance is proportional simply to the momen- 
tary angular speed. So stated, the assumption is indeed not 


* Often written = — 22 
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only not generally true, but is probably not even approxi- 
mately true for other than a few very special cases.* 
But, characterising the resistance by the extinction, suit- 
ably to our present purpose, the conventional assumption 
is simply that E, in — (13), is constant for vary- 
ing @; and, so stated, the assumption is serviceably 
correct for most ships at small amplitudes, and for some 
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‘ship, and on the amplitude, and range of variation of 
| amplitude, involved in the result, and the consequent 
| degree of variation of E. i Rt : 

30. So, if the result, or portion of it with which we are 
concerned, includes only such a range of variation of 
amplitude as that the value of E may be taken as ser- 
viceably constant within that range, the conventional 





\ 


Fug.1@ 





a 
J 





























Fig.74, | 
hes 


nw 


Eos. 
































up to considerable amplitudes. In any case its error is 
matter of measurable degree, dependent on the particular 





Ki The frictional resistance due to viscosity of water or 
other fluids, if no eddying takes place, is proportional to 
the simple power of the speed, and would therefore be 
Proportional to the simple power of the angular speed of 
rolling of a given ship. But resistance of this kind only 
obtains, in water, at very low speeds, which would moan 
very small angles of roll of ship. 

On the other hand, even at considerable angles of roll, 
the ordinary frictional resistance may cause a rolling re- 
sistance proportional to the simple power of the angular 
speed, in virtue of rapid headway. Under such condi- 
tions the motion of the particles over the ship’s surface, 








instead of being in plane of rotation, as in rolling without 


result, so reatricted, will stand good, provided that the 
assumed resistance has been made to accord with a ser- 
vicaably correct mean value of E for that range. 





way on, are nearly in line of axis, and only slightly 
oblique to it in virtue of the rolling motion. At ordi- 
nary steaming speeds this obliquity will be slight enough 
not to — . enhance the speed of the particles along 
line of path, and in that case the rotary component of the 
frictional resistance will be proportional to the momentary 
angle of obliquity, which is in turn proportional to the 
momentary angular speed of the rolling. 

It is conceivable that this principle may apply in some 
measure also to bilge-keel resistance and the like. It cer- 
tainly would do so if the keel features were very short in 


31. Otherwise, there is nothing for it but to cub up the 
solution into sections, such that within each section the 
| result shall comprise only such a range of amplitude as 
| admits of being treated in the manner just —— an 
appropriately different resistance coefficient g taken 
in —_ — a by process eatine _ caeees 
a kind of “‘flying graphic in tion ” (in that res 
resembling M. Bertin's method), the closeness of sub- 
division of the solution, in other words, the number of 
steps requisite, being, of course, greatly dependent on the 
conditions of the particular case, and the degree of 
accuracy required. 3 
ane illustrate a in a —_ ae 

e present paper, the purpose of which is rather to show 
that sufficiently instructive results may be obtained for 
most cases of ordinary occurrence, without actual re- 
course to such a process. With this object, we will first 
examine the form which the naked conventional solution 
presents in sundry representative cases. 

32. In all cases of resisted rolling on a uniform swell, 
as we have seen, the (conventional) rolling must consist 
of the resisted still-water oscillation, or extinction 
diagram,t superposed upon the uniform forced oscilla- 
tion proper to the supposed swell. 

Were we concerned (as just at i we are not) with 
the quantitative characteristics of that swell, we should 
have to notice that, relatively to the forced oscillation 
proper to it, its phase-timing, as well as its extreme wave 
slope, depends on the resistance as well as the period 
relation of swell and ship (23, sup.).t At present we need 
only notice that the forced oscillation considered by itself 
is merely a uniform or simple harmonic oscillation, having 
the period T’ of the swell, and some particular ha 
say, =A. On this uniform oscillation of period T’, has 
to be superposed the free oscillation of period T, and 
gradually declining amplitude. 

33. The effect of this superposition must be, broadly, as 


follows. At certain points of time, separated by an in- 
terval = nT, 
( where n, taken always positive, = + gov) 


there will be a coincidence of phase between the two 
component oscillations, and the net amplitude will be the 
sum of the two components. And at certain points, mid- 
way between these, and therefore themselves also at 
intervals = n T, there will be an opposition of phase, and 
the net amplitude will be the difference between the two 
components. The former series of points, distinguished 
in Figs. 1 to 16 by the letters D, F, H, J, L, will be 
approximate$ points of maximum net amplitude; the 
latter, C, E, G, I, K, of minimum net amplitude. And, in 
virtue of the declining amplitude of the superposed free 
oscillation, the net amplitudes at the successive maximum 
points will grow progressively smaller, and those at the 
successive minimum points progressively greater, until 
the difference between them becomes undistinguishable 
and the rolling merges into the simple uniform fo’ 
oscillation. 

34. Ib is easy to see that the results for different 
conditions must exhibit the following general charac- 
— which are illustrated in the diagrams in Figs, 1 
to 18, 

(a) However non-uniform initially, the rolling ulti- 
mately falls into the uniform forced oscillation. 

(b) Ib does so the sooner, ceteris paribus, the higher 
the resistance. 

(c) And with the fewer ‘‘ cycles,” or alternations of 
amplitude of rolling, the more nearly synchronous the 
swell with the ship. 

(ad) The amplitude of the ultimate uniform rolling is an 
—— mean of the alternate maxima and minima 
of the _—— non-uniform rolling. 

(e) If the rolling starts from zero, the maximum oe a 
tude falls short of twice the ultimate uniform amplitude. || 

(f) And the more so the higher the resistance ; 

(g) And the more nearly synchronous the swell. 

(2) In a synchronous swell the maximum amplitude 

cannot exceed the ultimate uniform amplitude unless it 
does so initially. 
* Thus for each section the forced oscillation must con- 
form to the proper resistance coefficient, and the free 
oscillation must be such as (when super: ) to conform 
to the values of @ and w at the conclusion of the preceding 
section. 

t For the purposes of the conventional solution, this 
extinction diagram must, of course, be conformable to the 
conventional assumption, #.¢., 7 must be throughout pro- 
portional to @. 

t For the definition of the amplitude and phase re- 
lations between forced oscillation and waves, see 43 below. 

§ In virtue of the declining amplitude of the super- 
posed free oscillation, the maximum net amplitude 
occurs very slightly before the point of phase-coincidence, 
At least this is so, taking the local ordinate of the bound- 
ing curves as indicative of the local amplitude of the net 
oscillation, Whether any actual extreme angle exceeds 
the ordinate at the — of phase-coincidence has to do 
with the precise arithmetical relations between T and T’. 

|| Except for reristance, the maximum amplitude would 
= 2A, where A (vide 32 sup.) is the ultimate uniform 
—o or amplitude of the forced oscillation. 

n theappendix to Mr. W. Froude’s 1861 paper (see Trans- 
actions, vol. iii., page 47, as already cited), the maximum 


amplitude for unresisted rolling is givenas = + ©’ ee 





— 9 
q~p 


T ) from 


(where ? = =) which, putting ©’ = A (1 ~ Pa 





line of motion, like the fin keels of racing yachts. 





equation (10) above, (17), becomes = A ( + @) in- 
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35. Now these conclusions are not uninstructive. 
Nevertheless, their relevance to the practical problem is 
imperfect, in virtue of the fact that the ideal assumed 
uniformity of swell does not exist in practice. And 
hence, in proportion as on the one hand the resistance is 
small, and any initial non-uniformity of rolling dies hard 
(so to speak), and, on the other, the non-synchronism is 
considerable,* and the alternations of amplitude rapid, 
the continual fresh disturbances due to the non-uniformity 
of swell avail effectively to maintain non-uniformity of 
— in spite of the tendency of resistance to eradicate 
it. Thus a tendency to continued non-uniformity of 
rolling is in practice # characteristic feature—and an 
important one—of rolling in a non-synchronous swell ; 
and we have to consider how best to take due account of 
this tendency. 

36. In this aspect one form of solution which I have 
not yet mentioned certainly claims attention. 

The non-uniformity of an actual swell is by the best 
authorities attributed to its supposed composition of 
several uniform swells of different periods, superposed on 
one another. Now, by a mere extension of the reasoning 
by which, in this paper, we arrived at Props. I. and IL, 
as adapted to resistance on our conventional assump- 
tion, it is easily proved that for a swell so composed (i.) 
the net rolling will consist of the superposition of the 
systems of rolling proper to the several component 
swells; (ii.) these systems of rolling will each consist 
of the approximate (resisted) forced oscillation, with 
or without a superposed (resisted) free oscillation ; (iii.) 
the free oscillation terms—or, rather, term, for they may 
be all grouped into one+—will be extinguished by the re- 
sistance ; (iv.) the permanent rolling proper to the com- 
pound swell will consequently consist simply of the 
superposition of the (resisted) forced oscillations severally 
proper to the components of the compound swell. 

e relevance of this solution seems undeniable ; nor 
would the computation be very laborious (still confinin 
ourselves to the conventional assumption as to resistance 
for a moderate number of component swells. On the 
other hand, we hardly know enough, as yet, of the com- 
position of an actual swell under various circumstances, 
to be able to prescribe, so to speak, a sufficiently repre- 
sentative compound wave system, which might serve as a 
test case for estimating the probable behaviour of different 
ships, or of a given ship under various conditions. 

37. A more serviceable test case, as I think, and cer- 
tainly one for which the result is more easily computed, 
is suggested by the common experience that when rolling 
is far a uniform, the most violent rolls are generally 
those which shortly follow a moment of —— 
quiescence. I pro , therefore, that we should take 
as our standard criterion of the probable qualities of a 
ship, in respect of steadiness in a non-synchronous swell, 
the maximum amplitude which she would attain under the 
influence of that swell (assumed to be uniform) if started 
with no roll. Even so the criterion must be i 
as a somewhat artificial and conventional one, in view of 
the fact.that where several rolls are occupied in reaching 
the maximum amplitude, as 1s the case when the non- 
synchronism is nob very great, the deviations from uni- 
formity of the swell during that interval, may have con- 
siderable influence on the result. 

38. The diagrams in Figs. 1 to18 have been computed 
for the proposed condition of starting with no roll; and 
the amplitude which it is proposed to take as the criterion 
amplitude is the firs) maximum amplitude of these dia- 
grams, which appears in all of them at the points marked 
D. These diagrams, therefore, exhibit in a — way, 
judging by this criterion, how resistance on the one hand 
and non-synchronism on the other, severally operate to 
affect the amplitude of rolling, relatively to the wave 
slope. The diagrams show, for example, how in a non- 
synchronous swell, resistance operates to diminish ampli- 
stead of = 2A. The reason for this discrepancy is that 
Mr. W. Froude, in the paper referred to, starts with coin- 
cidence of phase at mid-swing, making the ship start 
stationary and a at wave trough, whereas I have 
here started with coincidence at extreme angle, giving 
the same initial condition of ship at wave mid-slope. The 
former supposition requires free-oscillation starting ampli- 


tude = A z the latter requires it = A simply. 

The difference has to do with certain curiosities (if I 
may so speak) attaching to the mode of solution, which 
are, perhaps, of little more than academical interest, and 
are, at any rate, too intricate to enter on in the present 
paper. Which of the two suppositions may rightly be 
regarded as the most relevant—or whether some inter- 
mediate one may not be preferable to either—for exhibit- 
ing the influence on rolling of different kinds and degrees 
of non-synchronism, is a debatable question. But for ex- 
hibiting the influence of different degrees of resistance 
under given conditions of non-synchronism, which is, 
perhaps, the most practically important purpose, the 
two suppositions seem equally relevant ; and I have 
preferred the one I have used on the score of the greatly 
superior simplicity of statement of its results. 

* Another, and, as I think, a much more potent reason 
why both non-synchroniem and smallness of resistance 
increase the sensitiveness of the rolling to any defect of 
uniformity in the swell, is to be found in the nature of the 
phase-relations of the forced oscillation. From these, 
as defined in 43 below and footnote, it is intel- 
ligible that when the phase-angle 8 tends towards = 0, 
or 7, as it does in virtue of non-synchronism and low 
resistance, the slightest disturbance of this angle at 
once sets free (so to speak) a component of the wave, 
to increase or decrease the amplitude of the rolling. 

+t The free oscillations, having all the same iod 


(viz., the natural ship period), necessarily sum up ato a 
single oscillation of that period. 


tude relatively to extreme wave slope,* not so much by! in comparison with those for the conventional assumption 


diminishing the amplitude of ultimate (uniform) rolling, | as exhibited in Figs. (odd numbers) 1 to 15, may be 
which, indeed, in that case it scarcely affects, but by | accounted as computed for the same value of E at the 
diminishing the degree in which the maximum amplitude | amplitude of the forced tion. So computed, as will 
exceeds the ultimate amplitude. They show again how, | be seen from the ordinates marked B on the figures in 
with given resistance, the effect of non-synchronism to question, the criterion amplitudes for the extinction vary- 





diminish the ultimate amplitude, is in a measure counter- 
acted by its concomitant effects to enhance the excess of 
the maximum over the ultimate amplitude. 

39. It will be readily unders 


said that this ‘‘ criterion amplitude,” as we have termed | 


it, may be estimated directly by figures without actually 
age any such diagrams (or portions of them) as 
igs. 

Ve start with opposition of phase between the two 
component oscillations ; and in order that at that point 
the net amplitude may be nil, the two component ampli- 
tudes must be equal.+ The free oscillation must, there- 


Fig? 
era 


vee) 


ad 


| ing as @? come materially smaller than those for the con- 


ventional assumption. 
If, however, in the estimate by the conventional ae. 


tood from all that has been | tion, ¢.g., by the formula of equation (14), the value of 


is taken the same as for the ©? assumption, not at the 
amplitude of the forced oscillation, but at the maximum 
or criterion amplitude, we obtain the ordinates marked 8, 
which, it will be seen, agree serviceably with B. 

41. This expedient, then, viz., of taking E so as to fit 
the presumed actual extinction at the criterion amplitude 
instead of at the forced oscillation amplitude, enables us 
to obtain by equation (14) a serviceably correct estimate 
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The phase angie’, divided by 27, eopreseas the fraction of T by which the exbeme 
mave slope precedes the evtreme angle of shyb we the game direction. 
Ty ts the extiration (on $f) proper to the amplitude A when the vscitlakion ‘bakes 


3993 E Pace 


in poiod =T, and - LAR for the conmmntional assumption as to resistance. ,. 


[The abou figure ws drawn correctly for the follomng values, $egand #,E-o037 


fore, commence with an amplitude = A, viz., that of the 
forced oscillation. 

The criterion amplitude, which is to be estimated, 
occurs at the su ing coincidence of phase,} viz., after 


an interval = at » or, in other words, after n single 


swings of the free oscillation, and at this point the ned 
amplitude is the sum of the two component amplitudes. 
We therefore get, for the value of the criterion amplitude, 
2A (or twice the amplitude of the forced oscillation), less 
the aggregate loss by extinction in n swings starting from 
the amplitude A. Or, algebraically, the criterion am- 
plitude (= @ , say) may be expressed thus 
@ =A(l+e—-"*), . « (1438 

40. In so far then as we are satisfied to regard this so- 
called “‘criterion amplitude” as a serviceable criterion of 
—— behaviour of the ship for which it is calcu- 
lated, we possess in the foregoing method and formula all 
that we require ; subject to such error as is incidental to 
the conventional assumption as to resistance. It remains 
to consider what this error amounts to, and how far the 
formula, or its mode of application, may be modified so 
as to fit other usual assumptions. 

To test this, I have worked out, by the process referred 
to in 31, the criterion amplitudes for the series of values of 


ES employed in Figs, 1 to 16, on the assumption that 7 is 


1 ‘3 . . 
proportional to ©2| (viz., the general assumption advo- 
cated by M, Bertin), instead of to @ simply. The co- 
efficient has been so taken as to make E = ¥4 for the 
amplitude A of the forced oscillation ; so that the results, 


* For greater convenience of comparison in some aspects, 
the diagrams are got out not for a common extreme wave 
slope (t.¢., @), but fora common value of A, viz., of ulti- 
mate uniform amplitude or amplitude of forced oscillation. 
The severally appropriate values of @’ are shown on the 
diagrams. 

+ Rut see footnote to 34. 

t For convenience in computation, the ‘‘ criterion am- 
plitude” has been conventionally taken at the point of 
phase coincidence, although, as noted above (33, footnote), 
the precise maximum occurs slightly earlier, and is tk er2- 
fore very slightly greater. 

§ In the extinction diagram (this being for the conven- 


tional assumption as to resistance) a = E, must be 
throughout constant (vid. sup. equation (13), 28, 29). Then, 
by the mathematical properties of a curve fulfilling this 
condition, 

Oo =e” FQ@m; . * (14a) 


where > is the starting amplitude, and ©, that after m 
single swings (¢ = 2.72 approximately). Hence equation 


(14); since @ =A +A", 
|| This makes E < © instead of = const. 








of the criterion amplitude for a ship in which the extinc- 
tion varies as G2, And on the other hand, to apply the 
same rule to the case of a ship in which the extinction 
varied as © simply, would not derogate from the correct- 
ness of the formula for such a case, simply because in 
such a case E is the same for all angles. And hence we 
may pretty confidently infer that with the same rule of 
application the formula will give an equally correct esti- 
mate for any case in which the extinction may be taken 
to consist of two terme, one varying as © simply, and the 
other as ©”, 

In all ordinary cases the extinction of ships has been 
found to be serviceably expressible in this form, whence 
we may conclude that for all ordinary cases the criterion 
amplitude may be serviceably estimated by equation (14), 
if the value of E for use in that equation be derived from 
the extinction diagram of the ship in question, at the 
criterion amplitude. : 

42. To thus determine the amplitude for a specified 
wave slope involves, no doubt, a process of trial and error ; 
but, even so, the labour is very little. On the other hand, 
it is for many purposes equally instructive to conversely 
determine the wave slope for a specified amplitude, and 
this involves no trial and error. 


(Zo be continued.) 





Frankrort TRAMWAYS.—The receipts of theF rankfort- 
on-the-Maine Tramways Company last year were 109, 160/. 
the working expenses of the year were 82,854l., leaving 
a net profit of 27,6207. Thelength of line worked by the 
company last year was 164 miles. The number of pas- 
sengers carried last year was 21,504,584. 


WANTED, TRAILABLE Pornts.—On March 20 last, as a 
passenger train was being backed in the St. ror station 
of the Cornwall Minerals Railway (worked by the Great 
Western Kailway), the sign moved in error, and 
probably bolted, some facing points, over which the train 
had to pass in a trailing direction, in the wrong position 
for the train, so that the leading vehicle, a coach, 
mounted the rails and came off the road. No serious 
damage was done, however. Such an accident could not 
have happened in Germany, at any rate on the State 
Railways, as all points, whether free or bolted, must be 
so made that they can be trailed th h in the wrong 
direction in perfect safety, and without breakage to any 
parts. As far as we know, this is never done in this 
country? Why not? Lieut.-Colonel Addison remarks, 
in connection with the somewhat obsolete method of sig- 
nalling in vogue at this station, that the fact that it is 
not owned by the working company should make no dif- 
ference, as he considers that the working company 18 
primarily responsible that all precautions for the safety of 
the public and their servants are duly taken. Since the 
accident instructions have been issued for sundry altera- 
tions which will obviate the backing of loaded passenger 
trains through the loop points, 
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The number of views given in the Specification Drawings is stated 
ah cass altle tate ae aeteee the Specrjication is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

— of Specifications may be obtained at the Patent O; 

le Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
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the advertisement of the acceptance of a complete i 
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sone at de alee a of opposition to the grant of a 
Patent on any of the protest te 00; in the Act. 


AGRICULTURAL APPLIANCES. 


10,994. J. P. Coultas, Grantham, Lincoln. Agri- 
cultural Drills. [1 Fig.] June 4, 1895.—This invention 
relates to improved means for adjusting the angle or pitch, and 
regulating the depth of penetration of the coulters or hoes of 
agricultural drills for depositing in the ground, seed, manure, 
and the like. Heretofore it has been necessary to adjust the 
angle of each coulter or hoe separately, and the object of the 
present invention is to enable the coulters or hoes all to be set to 
the required angle simultaneously. According to this invention, 
within suitable near the front of the machine, there is 
mounted a revolving shaft with which are connected so as to move 
therewith, the ends of a series of levers, each lever being rigidly 
connected with a coulter or hoe. Upon revolving this shaft in 
one direction or the other, the coulters or hoes will be simul- 
taneously raised or lowered by the levers, and their pitch or angle 
thus simultaneously adjusted. The revolution of the shaft may be 
effected by means of a worm and wormwheel or other equivalent 
device. @ represents one of the series of coulters or hoes, and a 1 
is the flexible tube by which the seed and the like is supplied to the 
coulter from the hopper a 2 in the usual manner. / is a lever 

















rigidly connected with the coulter or hoe a, the said lever being 
formed with an aperture so as to embrace or surround the upper 
part thereof. The end of this lever } is secured to the revolving 
shaft c in any suitable manner so as to move therewith. e 
said shaft c revolves at each end in a bearing d carried by a 
bracket e secured to the side frame fof the machine near the 
front thereof. g is a wormwheel fixed on the shaft c with which 
gears the worm h mounted on the spindle ¢ which revolves in the 
bearings k secured to the bracket ¢ and in the bearing / secured 
to the frame f near the rear of the machine. m is a handle by 
which the spindle ¢is rotated. Each coulter or hoe a is connected 
with a similar lever b secured at its end to the shaft c so as to 
move therewith. By turning the handle m the shaft ¢ will be 
revolved in one direction or the other through the worm h and 
wormwheel g, and the coulters or hoes @ will thus be simul- 
taneously raised or lowered by the levers b, and their angle or 
pitch and depth of gn ge some thereby simultaneously adjusted 
and regulated. n is the usual chain by which the coulters or 
hoes are lifted clear of the ground when required, a chain 7 being 
attached to the end of each lever b and wound upon a roller o. 
(Accepted April 9, 1896). 

3345. J. Laidlaw and J. W. Macfarlane, Glasgow. 
Centrifugal Machines for a Fluids o 
Different Densities. (7 Figs.) February 14, 1896.—This in- 
vention relates to improvements in apparatus for separating fluids 
of different specific gravities by cen action, and is more 
particularly applicable to the separation of cream from milk, and 
is a further development of Patents Nos. 21,744 of 1892 and 8344 
of 1895 granted to the eaid John Laidlaw, The apparatus for 
separating cream from milk consists of a drum of sufficient strength 
to resist the pressure due to centrifugal force, inside of which there 
is a liner containing chambers in the form of a nest of holes. 


= 





‘These holes were described in the first-mentioned patent as | bach 


vertical or inclined to the vertical, and in the second as horizontal 
and inclined to the radius. According to the present invention 
the liner B is made up of sectional C, O, which when sweated 
with tin or otherwise joined — er form the passages or ducts 

» each constituting an involute curve, by which the milk is 
divided into small quantities. Y Y 1 isthe gene circle from 
which the involutes are drawn. X Y is a tangent to that circle in- 
tersecting the involute curves at right angles. A is the drum. Re- 
ferring to Figs. 4 and 5, E are the discs or sheets of metal which 
may be interposed between the sectional plates C. The sectional 








plates do not necessarily require to be placed with grooves corre- 
Too 80 long as the disc is betweenthem. (Accepted April 9, 


ELECTRICAL APPARATUS. 


19,304, W. Lloyd Wise, London. sng Moore Elec- 
trical Company, New York.) Apparatus for Producing 
Electric Light. (9 Figs.) Ostober 15, 1895.—The present 
invention co essentially in generating electric waves or 
vibrations suitable for producing luminous effects by interrupt- 
ing the flow of electric current or currents through a circuit of 
induction in a high vacuum, as contradistinguished from a partial 
vacuum or one which the rarefaction has not been carried 
beyond the point suitable for exhibiting luminous effects. The 
pe oy or ate mer be wagon al Foe an a source 
an continuous, r nt, p , or alternating as may 
be desired. The electric waves or vibrations so generated are 


he | made to produce luminous effects in any of the ways known in 


the art, but preferably by action in or upon a receiver containing 
& rarefied gas or vapour rarefied to such degree that the whole 
body of contained gas or vapour will be rendered luminous. Re- 
ferring to Fig. 1, A is a generator of electricity, either con- 
tinuous, alternating, or = adapted to supply a current to 
& circuit 5, of self-induction. This circuit contains the coil C 
wound upon a core of magnetic material to intensify the reactive 
effects produced by interruption of the circuit 5. is a receiver 
or bulb within which is a vacuous space exhausted to the highest 
degree practicable containing an interrupter of the circuit 5. 
This interrupter may be of any desired kind. Good effects are 
obtained by operating this interrupter or vibrator by means of 
an electro-magnet in the circuit which is interrupted at each 














movement of the vibrating portion of the device, said interrupter 
having a tendency to re-establish the circuit. F is an insulated 
contact with which the vibrating spring G, carrying an armature 
H, for electro-magnet C, makes connection, the circuit 5 being 
carried through the parts after the manner ofa rheotome. The 
bulb D is of p ah and has the conductors carrying the current 
on circuit 5, sealed in it. 6is a circuit by which the energy de- 
veloped in the coil C, by interruption of the circuit, may be con- 
veyed away in a branch around said coil for operation upon the 
receiver R. This receiver may be in the form of a tube of glass 
containing a rarefied gas or vapour which may be varied to 
produce different colours. This tube or receiver in the form 
shown in Fig. 1 is devoid of interior electrodes, but is pro- 
vided with exterior electrodes S, 81, These may be in the form of 
bands or rings to which wires 6 are directly connected. It 
desirable that the metal electrodes should be in intimate contact 
or union with the glass of the bulb or tube. Another form of —_ 
is shown in Fig. 2, consisting of a sealed bulb of glass into whic 
circuit wires 2 and 3 enter and terminate within the bulb asa 
ring a, preferably of aluminium, forming a terminal of wire 2, 
and a helix or spiral ) connected to wire 3. These are electrodes 
suitable for use when the energy for operating the lamp is de- 
veloped by interruptions of a continuous current in the circuit of 
self-induction connected as herein described. When an alternat- 
ing current is used the terminals should be similar. In the 
arrangement of circuits shownin Fig. 1, the electric waves or dis- 
turbances induced at each interruption by the circuit breaker or 
interrupter, flow in a circuit independent of the generator A. 
Fig. 2 represents another arrangement in which the waves or 
disturbances produced by the interruption of the circuit of in- 
duction must flow through the generator. The diagram explains 
itself. (Accepted April 9, 1896). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9301. J.F. Duke,London, A tus for aR 
ing Gas to Atmospheric or ot Burners. (3 8.) 
May 10, 1895.—Tnis invention has reference mainly to means of 
providing atmospheric burners with a pilot jet of non-atmo- 
spheric gas, and of supplying gas to such jet, in addition to the 
supply of gas to the atmospheric burner. Hitherto when atmo- 
spheric burners have been provided with a eng jet, it has been 
usual to fit the gas supply ratus with two taps, one for the 
pilot jet and the other for the burner proper. Now this invention 
consists primarily of a gas supply apparatus in which a non-atmo- 
spheric supply to the pilot jet and the supply tc the atm eric 
burner are both controlled by one and the same tap. The figures 








illustrate the application of this invention to a burner of the Wels- 
ae In the plug ¢ of the tap there is formed a small pas- 
U leading from the ordi eo lug to a certain 
tof the periphery ofthe pg, in the chante § 
there is a pinhole n with which the passage / comes into - 
ga ha ay fone bP gos ively to the shell b. 
The pinhole ” is in communication with the pilot jet. When the 
gas is turned off, no gas passes either to the 
to the pilot jet) or to the burner proper, but when inl. fie 


i 
[ 


ven & turn to ly the extent seen in 
ve paral arn pat erage le sufficient gas for 
jet passes from the supply pipe by a by-pase p and 


[ 


ig | Covered in by an 





gasway m of the plug to the holes? and. Outside the shell of 
the plug is a special notch q with which the usual stop pin r is 
Sea ea ee etnael a epning + and thereby eat ea o eyeing 
stop when he plug, hes bees turned far enough to bring the holes 
Uand n into ence. Gas will thus leak to the pilot jet with- 


out mixing with the air, and before the gas m of the plug 
ee enn eae vee from the tap 
us be ited with non- 


to the burner proper. The pilot jet can 
atmospheric gas before any gas is turned on to the burner e. 
Then, on turning the tap further, the gas to the burner 
proper and will Tecone ignited from the am jet, and the supply 
to the pilot jet is cut off when the tap, while being turned to the 
full extent, reaches a certain noes use the pinholes / and n 
are then out of coincidence. mmunication between the pinhole 
n and the pilot jet is effected by means of a pinhole ¢ in the part @ 
of the burner. As it is not always practicable in screwing the 
parts c and d together to bring the two holes » and ¢ into coinci- 
nence, a circular groove vis provided, through which the gas may 
= from the pinhole 7 tothe pinhole ¢. v is a pipe carried u 
rom the pinhole ¢ to the burner cap & to which itis connec 

centrally, a passage way w being continued therefrom to the pilot 
jet. (Accepted “April 9, 1896). 

10,735. M. J. Joyce, London. Beds for Gas and 
other Retorts. [1 Fig.) May 30, 1896.—This invention has 
for its object to provide means whereby the workmen engaged in 
clinkering and clearing the furnaces are protected from hot coke, 
tar, or the like, which may fall from the retorts. For this pur- 
pose there is provided a tunnel or alley extending —— beneath 
the retorts and covered by an arched or other roof. The height 
is sufficient to enable a man to pass through, and it extends from 
the bed of the furnace pe gym to.a sufficient height beneath the 
retorts. On each side of the tunnel are openings to the furnace 
bars and asbpits for enabling the firebars to be clinkered and the 








furnaces cleansed from ash by men in the tunnel or alley. The 
figure represents an ar! ement according to this invention as 
applied to a bench of horizontal retorts, although it is not limited 
to horizontal retorte. A are retorts mounted in the bench B. 
C are the platforms for charging and clearing the retorts. D are 
the furnaces, and d the doors for charging the furnaces with fuel. 
E is the tunnel or alley provided according to this invention, 

arched top. e¢ are the doors = into the 
tunnel or alley, eo that the furnace bars can be c! wel, and the 
furnaces and ashpite cleared by men in and protected by the said 
tunnel or alley. (Accepted April 9, 1896). 


12,0902. LL. Deneysonee, Neuilly, France. Gas 
Heating and Cooking Apparatus. [6 Figs.) June 21, 
1895.—This invention relates to the construction of gas heating 
and cooking apparatus 60 ed that thorough mixture of gas 
and air is effected before the ed gases reach the jets or flame 
orifices where they meet the additional air necessary for combus- 
tion. For this purpose there is employed a fan or revolving 
agitator through which the gas with an adjusted supply of air is 
made to pass, both becoming thoroughly mixed on way to 
the burners. This fan or agitator may be driven in any convenient 
way, a8, for instance, by an electric motor or by clockwork, which 
is from time to time wound up by hand, or by the action of 
an electro-magnet, or in cases where there is a chimney or 
flue, there may be arranged a jack which is caused to revolve 
by the ascending products of combustion, and is connected 


Fig.7 





to the wenger nes, ges by bands or other gear. To the union 
a of the stove F is attached the case V of the mixing fan, to 
which gas is supplied by a pipe attached at b, in quantity regu- 

by astopcock. The mixing fanis driven by a spring wound up 
at intervals by the movement of the armature of an el: magnet 
E. Pisa voltaic battery from which currents excite the electro- 


pass 
into en and out at a slit over which is fixed wire gauze d. 
Fig. 3 shows clockwork V for driving the mixing fan, this being 
frcm time to time wound up by hand. As shown in Fig. 2, the 
draught of a chimney G through which the products of combus- 

tion ascend, may be utilised to work the fan or to wind up the 
clockwork. The chimney has deflectors at ¢ and e’ which t 
the hot gases across a wheelh pep bop pgoee causing it to 
revolve, and a pulley on ite axis k drives by a band / suitable gear 
for working the fan. (Accepted April 9, 1896). 


PUMPS. 


9593. W. Handsworth, Staffs, and J. 
[eaeware, B . Apparatus for ng, 
Forcing, Heating, &c., Air or other Gases. (3 Figs.) 
ere A 15, 1895.—Referring to Fig. 1, the Aof the pump 
casing has its interior shaped to form the ag eee A’, 
and is made at an angle with the inlet portion A® le 
about 120 deg., the point of intersection being at globular 
chamber A. “The nozzle B is mounted within the chamber A, the 
steam or compressed air for working the appliance being con- 
veyed through the pipe B!. From the end of the delivery pas- 
sage A2 the 4 of the pump casing iscarried forward at 
an angle preferably of about 150 deg. at the outlet 
end, to which the ordin delivery pipe is attached. The inlet 
end C and the outletend D of the jet pump are thus arranged in 
the one line with each other. A stiffening rib or bracket E is 
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carried across the triangular space between the portions A! and | 
A%of the pump casing. In line with the portion A’ of the pump 
casing is a branch or neck A° having an aperture through it which 
is closed by a plug or cap F, having a stem F! which is so shaped 
at ita inner end as to correspond with the internal surface of the 
pump casing, and thus to offer no obstruction to the flow of the 
water. On removal of the cap F, and on disconnection of the 
nozzle B, there is aclear way right through the operative portion 
of she jet pump or like appli , thus enabling any examination, 
cleaning, or repairs to be effected without removal of the pump or 














| 
| 
| 
| 


disconnection of the pipes at either the inlet end C or outlet D. | 
Referring to Figs. 2 and 8, in which the water or other liquid inlet | 
C is at right angles to the outlet D, the delivery passage or nozzle | 
A? is made in the form of a bush or liner, and is connected with | 
the jet nozzle B by thin ribs a@ so arranged and of such section as | 
to allow an ample area for the passage of the liquid to be raised. | 
The outside of the delivery nozzle A2 is made to fit steam or air 
tight within the pump casing. On disconnecting the flange or 


joint G, the combined jet nozzle and delivery nozzle can be at once , 


withdrawn, thus leaving a clear way right through the pump. 


(Accepted April 9, 1896). | 


RAILWAYS AND TRAMWAYS. 


7343. A Spencer, London, Gas Lighting Appa. 
ratus of Railway Carriages. (9 Figs.) April 10, 1895.— 
The object of this invention is to enable the lights in the carriages 
throughout a train to be readily raised and lowered as required 
by the guard or other person in the guard’s van. Each carriage 
is provided with a length of train pipe 1 (the “‘ lower main ”), and 
which at each end is furnished with a cock 2, and with a length 
of fiexible pipe 3, and with a suitable part coupling 4 for pli 
te the corresponding pipe of an adjoining vehicle when needful. | 
At the upper part of each carriage there is likewise provided a 
pipe 5 (the ‘‘upper main”), and which is at each end furnished 
with a cock 6, and with a length of flexible pipe 7, and with a 
suitable part i ling to the corresponding pipe of 








studs and guards, the parts 1, 2, and 4 being connected together 
by bolts 7. 8 is a pipe leading to and opening into the lower 
_ of the boiler and connected to the casing 2 by the flange 9. 

e circulating apparatus may be attached by supports 10 to the 
heating tubes 11, and the pipe 8 may be secured at its lower 
end to a stay 12 by brackets 13.. The open lower end of this pipe 
may in some cases be bent into a horizontal position as indicated 
by dotted lines. The action of the apparatus is as follows: Steam 
being generated by the heating tubes 11 in the boiler, causescurrents 
of water to flow upwards, and part of such currents will conse- 


Fig. 2. 















































floses 





quently pass the lower or guiding portion 1 of the vessel and the 
water thus caused to enter the -t portion 2 of the vessel will 
be trapped so that the water level 14' 

the vessel will be higher than the water level 14 outside, as in 
cated in Figs. 3and 4. The valves 5 being non-return, this differ- 
ence of water level will cause the water so “oe to be discharged 
through the pipe 8 into the lower part of the boiler. (Accepted 
April 9, 1896). 


TEXTILE MACHINERY. 
E. Radclyffe and T. Burrows, London. 
ve hy (2 roel May 2 Seen 
° 8. ay 2, — 
According to this iveuiba after the fibre has been eamemamed 





pling 8, for coup 
an adjoining carriage. It is preferred that the fan 3 and 7 
at the adjacent ends of two adjoining carriages should be con- | 
nected to the same part coupling, as shown in full lines in Fig. 1, | 
such part coupling being provided with separate passages for 
communicating with the pipes 3 and 7 respectively. The guard’s 
van is provided not only with similar lower and upper mains, 
cocks, flexible pipes, and part couplings, but also with a connect- 


























(and either bleached or not), or in the state known as “‘filasse,” 
and after being softened by ¢° suitable calendering or mechanical 
softening or rubbing action, it is laid on the feed apron J?, and 
thereby is fed in between the rolls Q,S, and T, where same is 
firmly held as it is advanced between these rollers. From these 
last-named rollers the fibre is carried along on the endless sheet 
H2to the more quickly revolving set of deeply fluted drawing 
rollers U, V, W, which firmly grip the fibre and draw the same 
out from the more slowly revolving were on | rolls Q,8, T, 
which latter consequently have a tendency to hold back the fibre 


from the first set of drawing rollers U, V,W. The fibre is now 























ing pipe 9, which connects the lower main 1 with the upper 
main 5, and in which there is introduced a controlling 10 
constructed with a by-pass, the arrangement being such that there 
will be always a communication between the lower and upper 
mains, but that the cross-sectional area of the opening for pas- 
sage of gas through the controlling cock can be at any t 

















aitered by the guard or other person in his van, without the risk 
of accidental extinction of the lights in the act of lowering them. 
Each carriage may be provided with one or more gas reservoirs 11 
in connection, through a suitable regulator 12 and pipe 12a, with 
its lower main 1; or some carriages may be without reservoirs, 
and the regulation of the gas from several reservoirs may be 
effected by one regulator suitably placed, as for example in the 
guard’s van. The gas fiows through the connected lengths of the 
lower main 1 to the connecting pipe 9 in the guard’s van, through 
the controlling cock 10 therein to the upper main 5, and thence 
in a reverse direction, supplying the burners, through branches 
at 13 that lead direct from the upper main 5 to the lamps 14 of the 
respective compartments. The ~ ng rope also describes and 
illustrates a form of coupling suitable for connecting together the 
two adjacent pairs of pipes 8 and7 of two adjoining carriages. 
(Accepted April 9, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


10,465. D. B. Morison, Hartlepool, Dur 
. 8. tus for Circula: 

Water in Steam Boilers. [4 .‘iys.) May 27, 1895.— 

improved water circulating apparatus for stes 1 boilers comprises 
a chamber open at its top and provided at its lower part with one 
or more non-return valves and with one or more water discharge 
pipes. The arrangement is such that when the chamber is fixed 
io a boiler with its open upper end in communication with the 
steam space thereof and its valve or valves near to the water level 
therein, and the velocity of the upward currents of water due to 
the action of heat is such that water will be caused to flow past 
the non-return valve or valves into the chamber, such water will 
be there trapped and will thence flow by the discharge pipe or 
pipes to the lower part or parts of the boiler where ci on is 
defective. The figures show the ci ting apparatus as applied 
to a single-ended boiler of the marine type. 1 is the lower o: 
guiding portion of the vessel made of steel p dto the desired 
shape and flanged at the top. 2 is the _ casiog or containing 
portion also of stamped steel flanged at the top and bottom and 
provided at its upper end with an extension 3 which is open at the 
top. 4 is a plate arranged between the upper and lower por- 
tions 1 and 2, and carrying disc valves 5 and the necessary | 














carried along on the endless sheet F* to the last pair of still more 
quickly revolving drawing rolls X,Y, Z. These latter now draw 
out the fibre from the point where same is held back between the 
rolls U, V. W, and consequently the utmost length of any fibre 
thus drawn out is limited to the distance of the rolls X, Z from 
the rolls Y,W. The fibre in the form of a sliver is now con- 
ducted on to the endless sheet M, and between the same and the 
endless sheet N2, which latter serves to hold the fibre down and 
causes same to lap around the endless sheet M. The lap or sliver 
thus produced is removed from the endless sheet M in the usual 
or any suitable manner, and will now be found to be in a state 
ie} for further drawing and combing. (Accepted April 9, 


VEHICLES. 


8706. P. Fyfe, G: . Wheels for Road Vehicles. 
[5 #igs.) May 2, 1895.—This invention relates to wheels for road 
vehicles in wnich a pneumatic hub composed of a hollow sleeve 
divided into compartments is applied between the nave and the 
axle bush of the wheel for minimising or preventing transmission 
of vibration from the wheel nave to the axle, and thence to the 
body of the vehicle. The present improvements make provision 
for simultaneously (instead of ly) inflating the several 
chambers or compartments into which the pneumatic sleeve or 
cushioning of the hub is divided, by forming an air passage around 
one end of sleeve with connecting branches to each compart- 
ment, so that in the operation of the air pump all the chambers 


| between each tube, or, as is 
| between each cushion tube F 


| 


| 








are inflated together at an equal pressure, and at any point 
between each chamber preesure is applied to close off the connec- 





tion between the chambers. The axle bush A may be formed 
with a screw thread and supplied with a flanged nut at either end 
as shown, the nut E being fitted on to the outer end of the bush 
having the flange bearing on the end of the nave D. Tbe nut B is 
then screwed on as in Figs. 1 and 4, inclosing the nut E, and, if 
desired, securing it in its position. In the modifications shown in 
Figs. 1, 2, and 3, a number of close-ended tubrs or cushions F of 
rubber are placed between the axle bush A and the wooden nave of 
the wheel. These tubes F may rest in longitudinal grooves a, d, both 
in the bush and nave. The tubes F may be connected together 
by an air tube G at one end which admits of simultaneously in- 
flating the tubes. The tubes F are subsequently disconnected by 








means of ring plates secured to the nave and locking bolts or pins 
or like devices fitted to press on the air tube at points between 
the air inlet passages to the tubes F, which are thus closed 
referred, by wiring the air tube G 

the modification shown at Fig. 2, 
and between every pair in the modification shown in Fig. 3. Ina 
further modification illustrated by Figs. 4 and 5 the air cushion 
C is made in the form of a tube c or tubes of rubber wound heli-. 


non-return valves 5 into the casing 2, the result being that the | cally in single or double thread around the axle bush A between it 


and the nave D in grooves a, d formed in both for its reception. 


inside the upper portion i (Accepted April 9, 1896). 


MISCELLANEOUS. 
10,763. R. Wallwork, Manchester, and A. C. 
Wells, London. Apparatus for Spra Surfaces. 


with Paint, &c, (6 Figs.) May 30, 1895.—This invention 
relates to apparatus for spraying or showering surfaces with paint 
or similar substances that are usually applied by means of 
brushes, and has for its chief object to provide the paint-spraying 
nozzle with a number of receptacles for containing paints of dif- 
ferent colours or tints, which can at the will of the operator be 
either yoy or simultaneously ejected through a single 
nozzle. is the nozzle head; B the paint nozzle; C the air- 
nozzle which surrounds the tt nczzle concentrically. The paint 
receptacles a!, a2, a? are inclosed in a cylindrical casing or hollow 
handle A! which is connected at its upper end to the nozzle head, 
and at its lower end is provided with a screw cap A? having an 
opening A®, The pipeconveying the compressed air to the appa- 
ratus is connected to this cap by a suitable union. The paint re- 
ceptacles do not fit tightly within the cylindrical casing A', but are 
of such a size that an annular space is left between them and the 
inner surface of the ig. 'h this space the compressed air 
passes from the screw cap A’to theinterior of the paint receptacles, 
The lower ends of the receptacles are supported by projections A* 
in the screw-cap, and their upper ends are furnished with covers 
a4 having openings a5 therein, which serve to prevent the paint 





in one receptacle from running into another, if the apparatus be 
unduly tilted. Depending from the nozzle head A, and extending 
almost to the bottom of the paint receptacles, are pipes a6 which 


communicate at their upper ends with passages a7 in the nozzle 
head. These meet together in a common conduit a3, 
leading to the paint nozzle B by the conduit a*. The passages « 
are under the control of a series of plugs d', d2, d? which are 
arranged end to end, and kept in Fag wd by a screw plug d4. 
is provided with a handle d°, which oats 


Each of these pluge 
through a slot d6in the nozzle head. These slots serve imit 
the extent to which the handles can be moved in either direction, 


and to insure correct coincidence of the passages in the pluge 
with the passages a7 when the handles are fully depressed by the 
operator. These handles are controlled by springs d’ which act 
to normally keep the plugs in their closed position. The com- 
air ascends in the annular space within the casing A’, and 
enters the mouths of the paint receptacles. The force exerted 
by the compressed air on the surface of the paint drives it up the 
pes a6 to the nozzle by one or other of the passages a7, accord- 
ns as one or other of the handles d5 is actuated. A passage c is 
provided in the nozzle head, through which the compressed air 
can uninterruptedly reach the air nozzle C. A® is a hock by 
which the apparatus can be suepended in a vertical position when 
outof use. (Accepted April 9, 1896). 
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Stone Breakers & Ore Crushers, 


THE “BLAKEH-MARSDIN” 18s THH BST. 


—— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 
H. R. MARSDEN, Soho Foundry, LEEDS. 
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50 PHR OHNT. REDUCTION IN PRICE. 


4 F siial and most powerful Exhaust Ventilator in existence. Continuous 
in action, and impervious to wet and down draught. 
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DAVEY, PAXMAN & CO., ENGINEERS os BOILERMAKERS, ~ COLCHESTER. 


D. P. & Co.’s “Economic” Boiler is one ot 
the best steam generators before the Public, 
and it is being adopted very largely for 
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Boilers made up to 200 Ib. working pressure. 
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COMPRESSED AIR TRAMWAYS. 


In a recent number of ENGINEERING (see page 629 
ante) we described the successful application of the 
Serpollet system of traction for the propulsion of 
cars on tramways.* An entirely different method of 
obtaining motive power for the same purpose has 
recently been established in France, which is of 
some interest. This is the Popp-Conti system for 
distributing compressed air in such a manner that 
the cars propelled by it can be charged with but 
little trouble and delay. We have already (see 
ENGINEERING, vol. lviii., page 103) described and 
illustrated the general principles of the system, 
which at the time of writing had already received 





* In this article we stated that the Serpollet tramcars 
were made by MM. Pierson, of Paris ; this was an error, 


as they are made only by the Serpollet Company. 
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an experimental application in Vienna, and since 
which it has been tried in France, the first lines to 
be worked by it being at Nantes. A line at 
St. Quentin, 5 miles long, will be opened in July. 
The charging station contains three 100 horse-power 
compressors, and there will be about three-quarters 
of a mile of mains. The rolling stock will consist 
: eight cars, to be run at a speed of 8 miles an 
our. 

With the extension of electric traction on the 
Continent, and the additional competition from 
steam-worked motor cars, the use of comp: 
air as a motive power has somewhat fallen into 
disfavour. Many Continental engineers, how- 
ever, maintain that many advantages attach to 
this system; amongst others we may quote the 
opinion of Mr. Ziffer, an Austrian civil engineer. 
According to him, the cost of working, including 


Wy : ay Seen NV. 
Dh Se 





interest on first cost, amounts on tramways of 
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this class to about 1.6d. per mile and per car- 
riage ; the cost of traction alone being less than .5d. 
and the cost of fuel .75d. Turning to the actual 
experience obtained at Nantes, it is stated that the 
running expenses are about 4.5d. per carrisge- 
mile ; if the proportion of sinking fund for fixed 
plant and rolling stock is included, the expenses 
are increased from 1.40d. to 2.30d. per carriage- 
mile. But if this system had the great advan- 
tage of reliability and safety, at the same time 
being capable of a considerable range of power, 
it left, nevertheless, much room for improvement 
in many of its details. In certain respects 
the system may be compared to some of the old 
and cumbrous methods of carrying elecric accumu- 
lators on the car, because the power reservoirs 
in which the compressed air was stored, had to be 
of sufficient capacity to enable the carriage to run 
over a relatively considerable distance before the 
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source of energy is exhausted. With the latter it 
is necessary at short intervals to remove the accu- 
mulators and replace them with others freshly 
charged, or the car must be brought to the station 
and kept idle while the batteries are being charged. 
Equally it is necessary in the other system that a 
suflicient quantity of compressed air should be de- 
livered into the reservoirs placed upon the car, and 
as it is not possible that these should be of large 
dimensions, the pressure to which the air is com- 
pressed has to be very considerable, sometimes as 
much as 80 atmospheres. Such reservoirs resemble 
closely those in which compressed oxygen and other 
gases are distributed throughout this country ; they 
are of steel, with a thickness of .51 in., and are tested 
to carry safely a pressure of 8.9 tons per square 
inch; under these somewhat extreme conditions 
the power battery does not weigh less than 2# tons ; 
the carrying of such a large amount of deadweight 
isa serious drawback to the system. The only 
object of compressing the air to so high a degree as 
that mentioned, is to increase the amount which 
can be carried on the car. Before being admitted 
to the cylinders of the engine, the pressure is 
reduced to within very moderate limits, so that all 
the work that is expended in compressing it to the 
higher degree, is lost. A further loss was neces- 
sarily incurred in the delays involved in carrying 
the car toa charging station every time the cylinders 
required refilling, and, as in large towns, such 
stations are necessarily placed far apart, the loss 
was a serious one. It was, moreover, a matter of 
geeat expense and difficulty to lay mains for the 
transmission of cars at such high pressures, and such 
a distribution can only be carried out with consider- 
able loss by leakage. Nevertheless, the General 
Omnibus Company of Paris did lay down two mains 
for this purpose, one about 2300 yards, and the 
other 4500 yards in length, in order to supply air 
to its tramcars, the compressing stations being too 
far from the line for the cars to be taken there ; 
the construction and maintenance of these lines 
were attended with enormous outlay and trouble. 
Such were the principal drawbacks of the Mekarsky 
system, at the time when Messrs. Popp and Conti 
attempted a better solution of the problem; the 
special object they had in view being to devise an 
intermediary system which would remove the prin- 
cipal objections—the carrying of a large amount 
of deadweight, and the loss of time in bringing 
the cars to the charging station. To do this 
it was necessary to provide on the line of 
rails, over which the cars travel, a series of 
stopping places at short intervals corresponding to 
the stations where passengers enter or leave the 
vehicles; it was desirable that during the time 
thus occupied, communication should be made 
between the reservoirs in the car and the air mains 
placed beneath the track, and that such connection 
should be made and severed automatically, so that 
the attention of the driver and conductor of the 
car should not be withdrawn from their proper 
work, As the pressure of air in the main delivered 
from the central station, located at a point more 
or less removed, was comparatively low, and as it 
was necessary always to retain in the reservoirs a 
sufficient margin of compressed air to carry a car 
over two sections of the line in the event of one 
section being out of order, it is evident that the 
reservoirs must be relatively large, and the stopping 
places somewhat close together. It was to a solu- 
tion of the problem on these terms that the atten- 
tion of Messrs. Popp-Conti was directed, and it is 
in this manner that the system of tramways in the 
town of St. Quentin, in the French Department of 
the Aisne, has been carried out; to render the 
system suczessful, involved a number of somewhat 
curious and original details. The central station 
supplying the compressed air through the mains 
does not labour under the disadvantage of having 
to provide an irregular ameunt of power, or rather 
the irregularities occur at fixed intervals and within 
well-known limits. The system of mains distri- 
buting the compressed air, consists of steel pi 

varying from 1.6 in. to 4 in. in diameter, provided 
with frequent expansion joints. At St. Quentin 
the length of the mains is not so great as that of 
the system of rails, because the latter form a series 
of lines converging towards a central point, and a 
few circular lines of mains can be so arranged as to 
supply the different air junctions placed on the 
various branches of the system. By the use of this 
circular or looped system of air mains, it is easy to 
isolate any section of pipes, which are under repair, 
by means of valves. The special device by which 





the car is enabled to renew its air supply during 
the short period of any ordinary stop, is an auto- 
matic union ; one of these is placed at each point 
where the car usually stops, when a few seconds 
suffice to charge the reservoirs. 

At each station there is placed between the rails 
and on the level of the roadway a jointed plate, 
which, under certain condition, opens freely in the 
centre ; the passage of the first pair of wheels over 
the rails causes the plate, which covers a brick pit, 
to open, and from it rises a flattened pipe which is 
in communication with the air main. This flattened 
pipe is jointed to a pump barrel, and has a rising 
and falling movement under the action of com- 
pressed air admitted to the pump by means of a 
small special tap. When there is no compressed 
air in the pump, the union occupies its lowest 
position, and when air is admitted it rises nearly 
vertically, being guided by two upright rods, until 
it reaches a height of about 6 in. above the cover- 
ing plate, in the middle of the track. There is a 
certain amount of play in this rising movement to 
facilitate its more easy junction with the mouth of 
the receiver under the carriage ; to this end it is 
free to oscillate on two trunnions at its base. The 
rise and fall of this union is controlled by the pas- 
sage of the first and second axles of the carriage, 
which operate upon a pedal. This latter is placed 
in a section of special rail, between two ordinary 
rails, and immediately over the plate covering the 
pit containing the apparatus. The pedal is 
operated by the flanges of the car-wheels; this 
is secured by means of a coiled spring placed 
under the lever, and so adjusted as not to 
compress except under a considerable weight ; 
the narrow wheels of a light vehicle may enter the 
grooves of the rail and pass over the pedal which 
would remain unaffected by its relatively small 
pressure ; on the other hand, a heavy road vehicle, 
the weight of which might approximate closely to 
that of a tramcar, must necessarily have a broad 
wheel which could not enter the groove of the rail, 
and could therefore not touch the pedal. When a 
car arrives at the station the forward wheels depress 
the lever, one end of which rests on a finger, 
through which and a ratchet wheel, working a three- 
way cock, communication is opened into the air 
main ; the air thus liberated flows through a small 
pipe to the pump that controls the rising move- 
ment of the union ; the piston of the pump rises, 
and with it the end of the union, as the halves of 
the covering plate are opened. No compressed air 
is wasted by escape through the union, for connec- 
tion with the main is cut off until the end of the 
union has penetrated the opening in the reser- 
voirs placed beneath the car. It may be mentioned 
here that the second pair of wheels, in passing over 
the lever, lowers it; the ratchet wheel is turned 
in the other direction, and the cock before men- 
tioned is closed ; at the same time, through the 
special arrangement of this tap, the air which had 
previously acted on the underside of the pump 
plunger, causes this plunger to fall, and the union 
to return to its place, guided by the vertical rods 
before mentioned ; the connection to the main is 
then entirely severed. In order to secure a com- 
plete connection between the reservoirs under the 
car, the following device is adopted: As the car 
advances, the end of the union passes between two 
guiding pulleys, that lead it to the mouth of the 
reservoir, which is provided with a special valve, 
the opening of which is a good deal longer than the 
length of the union, so that the man in charge of 
the car, although he is provided with marks that 
should enable him to stop at the exact point of the 
station, is nevertheless liable to fall short of, or 
to exceed, this point ; by means of the arrangement 
just described he is allowed a sufficient margin for 
error. 

The connecting-box in the reservoir is of gun- 
metal, and has a slot in its lower side protected by 
two flexible flanges, these form the valve just 
spoken of, and are made with a double envelope, 
one of which is of rubber and is filled with a mixture 
of water and glycerine; the other is of leather. 
Under ordinary circumstances they are simply 
placed side by side, and being elastic they allow 
the point of the lower. part of the union to pass 
between them. But as soon as these latter have 
entered and the carrisge has stopped, the driver of 
the car opens a special tap which establishes com- 
munication with two pipes, one of which admits 
compressed air into the space between the two 
envelopes ; the effect of this is to cause them to 
press tightly against one another, and thus form a 





hermetically sealed joint around the lower part of 
the union. As soon as this has been done, com- 
munication can be opened between the reservoirs 
of the carriage and the air main; this communica- 
tion is established automatically, and in a very 
ingenious manner, by the small tap just referred 
to; the second pips controlled by this tap, is in 
free communication with the reservoir, which always 
contains a sufficient reserve of compressed air for 
the purpose required, and this air then flows into 
the lower part of the union. It will be remem- 
bered that although this latter is in its highest 
osition, communication has not yet been estab- 
ished between it and the air main. The com- 
pressed air flowing from the reservoir acts on a 
differential valve placed within the lower part 
of the union, and forcing it open, establishes the 
connection between the main and the reservoirs, 
As soon as these latter are charged, they is to say, 
as soon as the balance of pressure is established 
between the reservoirs and the main, the differen- 
tial valve falls by its own weight and shuts off the 
supply ; the car is then ready to start, but before 
doing so the driver closes the small tap which he 
had opened on the arrival of the car ; on doing this 
the compressed air which has made the joint 
between the reservoir and the union, is exhausted 
into the atmosphere ; the elastic valve, however, re- 
mains tight under the pressure in the reservoir. The 
car can then be started, and the advancing wheels 
will depress the pedal, which causes the union to 
be withdrawn as already explained. The driver 
knows as soon as the reservoirs are charged by the 
gauge upon the car, and also by a whistle sounded 
as soon as the pressure exceeds the regulated 
amount. The time required for the whole opera- 
tion does not exceed 15 seconds. 

The motor is placed under the middle of the car 
and is easily accessible from the interior ; it is a 
compound engine with variable expansion. Accord- 
ing to the power required it can be worked with 
double expansion or by full admission of air into 
the cylinders ; the engine can be reversed so that 
the car can be driven in either direction. 

Taking advantage of the interesting experiences 
of Mekarsky on the advantage of heating the com- 
pressed air, Messrs. Popp and Conti subject it to a 
double heating before it is admitted to the small 
and large cylinders ; this is effected very simply 
by means of a coke fire which is fed automatically. 
It is needless to add that the compressed air passes 
through a reducing valve before it is admitted to the 
motor. The latter can be driven from either end of 
the car, by means of three small valves which are 

laced conveniently to the hands of the driver. 

he first of these operates the reversing gear, 
which instead of being actuated by a series 
of levers, is worked direct by the pistons of two 
small cylinders moved by compressed air, the link 
being raised or lowered according to the direction 
in which the valve is turned. ft is true that by 
this arrangement the link can occupy only one of 
two extreme positions, but this is a matter of no 
importance, as the only function of the link is to 
change the direction of the engine. The admission 
of air into the small cylinder is regulated by means 
of a Meyer valve gear which is controlled direct by 
one of two large handwheels placed convenientl 
for the driver. The function of the second small 
valve is that already described of admitting the 
compressed air from the reservoir into the main. 
The third valve operates a safety brake and admits 
compressed air to the cylinders to which the brake 
blocks are attached. The second of the two hand- 
wheels just referred to also operates the brakes, 
the amount of pressure exerted upon them de- 
pending upon the number of turns given to the 
wheel ; the more that it is turaed to the left the 
more this pressure is increased, and vice versd. To 
each movement of the wheel there corresponds a 
predetermined pressure on the brakes, and when the 
wheel has received its full number of turns towards 
the left, the brakes exert the maximum pressure ; 
when, onthe other hand, a complete turn has been 
made towards the right, the pressure on the brakes 
falls to zero, and at the same moment no com- 
mre air is admitted to the cylinders of the motor. 
f a second revolution be given to the wheel, always 
towards the right, compressed air is admitted into 
the small cylinder of the motor, and by the time 
the second revolution is completed the motor is 
running compound, and the speed of the car can 
then be controlled by the Meyer valve gear. 
If a third turn towards the right is given 
to the handwheel, the power exercised by the 
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motor can be largely increased, because com- 
pressed air is admitted to both cylinders without 
any expansion. By this very simple means the 
driver has at his control a range of power from the 
maximum energy of the motor to the full retarding 
efforts of the brakes. There are many other points 
of interest in the arrangement of the car, but these 
we need not refer to, as we have devoted all our 
available space to those details which apparently 
are original, A few words may, however, be added 
about the mains laid below the streets. As is well 
known, this method of distributing energy has been 
developed very largely in Paris by Mr. Popp and 
the company which he represents. The pressure 
at which the air is distributed for various com- 
mercial purposes is considerable, and although the 
pressure required for operating tramcars is un- 
doubtedly higher, it is not so greatly in excess as 
to cause difficulties with leakage, &c. 

In conclusion, we may quote a few figures fur- 
nished by Mr. Popp, and which, although we do 
not indorse them, are of some interest. He assumes 
that on a tramway of 9 kilometres in length, and 
with a distance run of 800,000 kilometre cars, that 
the expense of air in cubic metres will be 6,165,000 
per annum ; to compress this air it is necessary to 
develop during the year 1,184,615 horse-power 
hours, and to consume 1185 tons of coal. 





MODERN FOUNDRY PRACTIOE. 
(Continued from page 494.) 

Screw propellers, whether made in gun-metal or 
cast iron, are always moulded in loam when their 
diameter exceeds 4 ft. or 5 ft. The time was when 
it was deemed necessary to make a wooden pattern 
of at least one blade with its centre. But that is 
quite unnecessary now; and, indeed, it is the 
writer’s belief that better and truer spiral blades 
can be swept up without a pattern. A _ special 
spindle is needed for this, and a sketch is given, in 
Figs. 81 and 82, of the appliances which the writer 
designed for this purpose. The illustrations will be 
sufficiently intelligible without much explanation. 
A propeller is best made from the outset in a pit. 
The circular plate A, which should be made spe- 
cially to suit a three or four-bladed propeller, is 
laid level on the bottom of the pit, and into the 
centre of this is fitted a strong spindle S. In this 
case the spindle is a fixture, and the sheer-iron 
turns on it. This spindle should be turned 
parallel, and have its special sheer-iron I, with a 
deep centre bored to slide easily up and down. 
There must also be a socket bored to fit easily the 
top end of the spindle, and at the same time to 
carry the chain pulley P. It will be seen that the 
sheer-iron, with its board, is balanced by a counter- 
weight W, and this should be so adjusted that the 
sheer-iron not only turns freely on the fixed 
spindle, but also that it travels up and down easily 
as required by the hand that guides it at the end. 
The loose ring Ris brought down against the sheer- 
iron, and fixed at the height wanted by the pinch- 
ing screw when it is desired to sweep on a fixed 
level. This is done when the bearing B is swept, 
and at the same time the seat for the centre of the 
propeller is strickled. The ring R, having served 
its purpose, is then slid up to the position shown to 
be out of the way, and the wooden frame F is set 
upon the bearing. 

_ This frame is formed with an angle correspond- 
ing to the spiral line described at the required pitch 
of the screw. A loam board is then fixed to the 
sheer iron, and it is placed as nearly as possible 
with its side at right angles to the angle of the 
screw as shown, ‘The board will have a straight 
edge if the blade is to be straight on the driving 
face (for the face of the screw is cast down), or 
curved if so desired. The underside of one blade 
can now be built and strickled to the sweep of the 
board, leaving an unbuilt space far enough from 
the centre to allow of the centre boss being after- 
wards set in. After one blade is thus built the 
frame F is shifted round the bearing to the mark 
for the next blade, and so on till the three or four 
blades, as the case may be, are built. Each of 
these buildings will be made up of a good deal of 
dry stuff; such as broken bricks and ashes, behind 
that course of bricks which faces the casting. When 
each blade has been faced smoothly by the board, 
the spindle with its appliances are removed, and 
a boss formed of loam and hay ropes on a core-bar 
is laid into the centre on the seat formed by the 
bearing board. This boss is formed to the shape 


of the centre of the propeller. 


It is covered with 
parting blackwash, and the building of each blade is 
brought close up against the centre. This being 
now dried by suspended fires, the ‘“‘ thickness,” 
forming a pattern propeller, has to be constructed. 
The outline of each blade is drawn upon each 
surface, and some thickness pieces, formed as cross- 
sections of the blade at various distances from the 
centre, are nailed to the surface. These serve as 
guides, and the — between are filled up with 
pit sand, pressed hard and smoothed over, and so 
the imitation blades are formed. 

Now each of these must have a top part, and 
this is one of the chief difficulties in propeller 
moulding. There are many curious coverings 
devised as top parts. Sometimes a number of 
wrought-iron ribs are put together as a frame by 
casting their lower ends into a narrow plate 
which forms the lower bearing. This frame or 
skeleton is laid over a bed of stiff loam, the 
interstices filled up with chips of bricks or cakes, 
and a solid covering of brickwork built over the 
frame. This kind of top part cannot be turned over, 
and must be finished while suspended by the crane. 
It has the disadvantage also of being rather difficult 
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furnace to the mould by gravity. The current of 
liquid metal is regulated by the shutter at the end 
of the reservoir. 

It would hardly be right to leave the department 
of loam moulding without dealing with at least one 
of the principal castings which every founder who 
works for marine engineers has to reckon upon as 
presenting itself very frequently for execution. We 
refer to a marine engine cylinder ; and as there are 
now three or four of these to every engine, all 
differing considerably in dimensions and in form, 
they are a species of castings with which every 
loam moulder ought to be thoroughly conversant. 
Marine cylinders generally are not so large now as 
they were in the days of low-pressure steam and 
side lever engines; as the engines are now all 
direct-acting, the cylinders are comparatively short. 
But it cannot be said they are easier to mould. If 
the old cylinders were large in diameter and lengthy 
in stroke, their form wassimple. The steam jackets, 
or the receivers with which the smaller cylinders 
made now are often surrounded, increase very con- 
siderably the complications of construction. These 
hollow chambers are usually formed in the same 











casting, and they often involve quite sufficient 











' 


B 


cal 





[2408 £ 


a | 





to bind. A much better top part, in the writer's 
opinion, is of tle box form. A bar with flange, 
like an angle-bar in section, having two handles out- 
side, is laid along the lower bearing a, and a similar 
bar on the upper bearing 6. These bars have many 
slot-holes to take bolts of the crossbars which have 
nowto befitted roughly into position. A fresh pattern 
will be needed for each bar, for they become longer 
towards the extremity of the blade. But as there 
will be three or four blades to the propeller, there 
will, of course, be three or four bars made from 
each pattern. When these bars are cast, they are 
fitted into position in a rough manner by bolts. 
These now form strong box top parts for each blade 
separately ; and they can be lifted and turned over 
by the handles on the top and bottom bars. And the 
utility of these boxes is not limited to one size or 
one pitch of screw. The top and bottom sides may 
be as long as are necessary for the largest propeller 
likely to be wanted, and only as many crossbars 
fitted between as may be needed for the length of 
blade. The boxes are easily filled or built up inside 
by the ‘‘ skilly ” process already described. 

These top parts can be easily handled, turned over 
and finished, and dried in the stoves. When they are 
all lifted off the ** boss centre”’ must be taken out. 
It is usually barrel-shaped, as shown by dotted lines, 
and must be broken up in its place and taken out in 
pieces. The junction of the blades with the centre 
is formed with finely moulded fillets, and the whole 
drag is ready for being finished and dried in the 
usual way, which needs no further description. If 
these propellers are cast of some alloy, such as gun- 
metal, phosphor-bronze, or delta metal, the alloy is 
best melted in a small air furnace of the reverbatory 
form. When the furnace is tapped, the metal flows 
into a channel formed ina large pipe box part. Atthe 
end of this channel there is a sliding shutter, which 
exactly fills the channel. It is kept shut until all 
the metal in the furnace has run into this fiery 
canal as a reservoir. When all is ready and the 
gate pins drawn, the sliding shutter is lifted a little, 
and the metal flows into the runner head formed 
among the gates. Of course, the mould that is cast 








by an air furnace must always be kept low enough 
to give sufficient fall for the metal to flow from the 








intricacy to call for no little skill on the part of 
the moulder to make successful castings. 
(To be continued.) 





ELECTRIC TRAOTION.—No. LI. 
By Puriur Dawson. 


ORGANISATION. ; 

Besipe those qualifications which motormen 
especially have to fill, and which have already been 
set forth, it is of great importance that they should 
possess good eyesight and perfect hearing, this 
being absolutely necessary where mechanical trac- 
tion and high speeds are concerned, and most 
large American companies now require a medical 
certificate as to the eyesight and hearing before 
engaging a motorman. 

A specific penalty should never be fixed for the 
violation of a rule, this question being left entirely 
to the manager, the disposition and standing of 
each individual offender having to be carefully 
studied. There are two distinct ideas as regards 
the best way of training motormen, either, if pro- 
perly carried out, giving exceedingly good results. 
As an example of the mode adopted by two very 
large companies, both most successfully operated, 
we will quote the Chicago City and the West Chi- 
cago City Railway Companies. 

he motormen in the employ of the Chicago 
Railway Company undergo a training in a school 
conducted by the foremen and assistant - super - 
intendents in a room provided by the company 
in one of the car-houses. A part of the class- 
room equipment consists of a dissected car in 
which all the parts are accessible. Instruction is 
given in regard to the car, adjustment of motors, 
wiring, and switches, and the arrangement of all 
arts. The intention is that the motormen should 
e able to make apy necessary small repairs to the 
cars. They are also taught the effect of the cur- 
rent on the motors, and how to handle the con- 
troller, brakes, and switches, as well as their duties 
under the rules. The explanation of short cir- 
cuits and brakes, and the result = machinery 
and line, are carefully explained. The lessons are 
given at nine and one o'clock two days in the week, 
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Fig. 


so that the employés can have the advantage of 
the school when they are off duty. 

In contrast with the above, the instruction given 
to the motormen of the West Chicago Company, is 
confined to their platform duties. They are taught 
how to handle the controller, brake handle, and 
switches, and to adjust the fuses, but further than 
this know nothing about the equipment. In the 
opinion of the superintendent there is little 





11, 


about a motor to which access can be had while 
the car is on the road, and if the motorman under- 
takes to adjust mechanical or electrical parts, he 
is apt to do more harm than good, and to block 
the line and derange traffic. If anything goes 
wrong with the mechanism, the car is to be pushed 
in by the succeeding car, and turned over to experts 
for repairs and adjustments. Special repair men 
are stationed at certain points of the line, and light 


repairs can be made there, if necessary. The first 
system is possibly advisable when dealing with 
a line where electricity has been long in use and 
the men already have a fair idea of the various 
parts which they have to handle; it requires an 
extremely high class of employés. In the case 
of a horse road introducing cars, the first system 
would be absolutely fatal to begin with, as it is 
impossible that drivers should suddenly become 
mechanics. On some.lines conductors and motor- 
men periodically exchange duties, and are also re- 
quired at times to spend some days in the repair 
shops and car-shed. They thus acquire a fair 
knowledge of the machinery which they handle. 

In America the ticket system used here is not 
adopted. Automatic registers are put in the cars, 
and as each passenger pays his fare a bell is rung 
and the passenger is recorded. Uniform fares are 
nearly always charged, 5 cents, (2}d.) being the 
rule. On many roads transfer tickets are given 
over connecting lines of the same system. Such 
tickets have the month, the day of the month, and the 
time of day printed on them, as well as the various 
sections at which they are available. The conduc- 
tor punches out the month, day, time, and route to 
be taken by the passenger, retaining a duplicate 
which is turned in with his receipts at night. For 
these duplicates he receives new transfer tickets. 
The receiving conductor registers the transfer 
ticket as.if it were a fare. Such a system requires 
a very elaborate system of checking, and even 
then frauds are possible. Every large company in 
America has its secret service, or detective depart- 
ment, not only for the detection of fraud, but to 
enforce discipline. This is regarded as one of the 
necessary evils of street railroading. Upon its 
being properly conducted may depend financial 
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success. The practice of one large and admirably 
managed company is as follows : 

The department is supervised by a chief inspec- 
tor. Two classes of inspectors, open and secret, 
are employed. The first class is composed of men 
in the regular employ of the company, known to 
the other employés, whose duty it is to inspect, 
instruct, advise, and report in person to the chief 
inspector or superintendent. 

The second class is composed of men and women 
who are employed for a limited time, not known 
by the other employés, and who ride upon the cars 
as passengers, and note and report the manner in 
which conductors, drivers, or other employés per- 
form their duties. This inspection not only relates 
to the registering of fares, but to the conduct of 
the employés while on or off duty, and the manner 
in which they treat their patrons, the general 
public, and fellow-employés. Their ranks are gene- 
rally recruited from a class of wandering profes- 
sionals, or they are furnished by reliable detective 
offices. Each is given a number by which he or 
she is to be known, and supplied with the neces- 
sary blanks, stationery &c., and a book of rules 
something as follows : 


Rvuigs AND REGULATIONS FOR INSPECTORS. 


1. Inspectors entering the employ of this company will 
be furnished all necessary rule books, stationery, &c., and 
a deposit of 5 dols. will be required as a guarantee for 
the return on demand of the above-named articles, less 
the stationery used. 

2. Inspectors will be designated by numbers, and re- 
ports must bs filled out and signed by number given. 

3. In testing conductors and drivers, be governed by the 
book of rules and regulations of the train service depart- 
ment of this company, a violation of any rule contained 
therein being sufficient cause to make a report. Count 
the total number of passengers, including transfers and 
half-fares. Do nob count policemen or firemen in full 
uniform, or employés wearing badges. 

4. Report the truth, the whole truth, and nothing but 
the truth. Make no report except what you could verif 
under oath, if necessary. Exaggerate nothing; state all 
facts plainly, giving accurate date, time, place, car, and 
badge number, giving the conductor or driver the benefit 
of any doubt. 

5. As a rule, make a full half-trip on the same car, 
leaving the car one or two blocks before reaching ter- 
minal. Never make a round trip on same car, unless by 
special order. 

6. In transferring from one line to another, see that 
transfer has the correct badge number of conductor 
issuing transfer; if not, retain transfer, and inclose with 
day’s report, stating circumstances under which it was 
received, 

7. The following is the schedule of wages paid to 
inspectors : 

From 7 a.m. to 8 p.m., 10d. per hour. 
» 8pm. to8am., ls, 3d. per hour. 


For eight hours’ work or over an additional 10d. will be 
allowed for filling out report. No time will be allowed 
for over 15 minutes between the leaving of one car and 
the boarding of another, except after midnight and when: 
detailed on *‘ specials.” Work done after midnight should 
be made out ona separate report sheet, 

8. When detailed on ‘“‘specials” on cable lines, the 
number of car given on specia) time table will be the 
number of the grip car. 

9. Fill out all reports carefully, dating report the day 
work is done; give the exact number of hours at 20 
cents and 30 cents and amount expended for car-fare; 
then give the total ; carry each day’s total forward until 
end of week. Week commences Sunday morning, and 
ends the following Saturday night. Fill out money 
order, and inclose with Sunday’s report. Money will be 
paid the following Tuesday, chief inspector naming time 
and place. 

10. Inspectors will report promptly to chief inspector at 
least once each day, at atime and place designated by 
him. Should.chief inspector not appear within 10 
minutes after the appointed time, x poe report, and 
report at same place and hour the following day. 

11, Should you witness an accident in which this com- 
pany may be in any way interested, obtain as far as pos- 
sible all facts relating thereto, and make a written report, 
inclosing with day’s testing report. 

12. Inspectors permibting another person to ride for 
them, even for one trip, will not be retained in the 
service. 

13. ‘The use of intoxicating liquors will be the cause for 
immediate discharge. 

14. A careful study of the rules and regulations of this 
company, a close mouth, open eyes and ears, a retentive 
memory, and explicit truthfulness are the essential re- 
quirements to make a successful inspector. 

15. Ignorance of any of the foregoing rules, or of any 
of the rules contained in the book of rules and regulations 
of the train service department of this company, will not 
be taken as an excuse for not observing them. 


Every day each detective hands in a report, 
worked out on a special form in which spaces are 
left for the number of the car route, the number of 
the conductor’s or motorman’s badge, the place 
where the car was entered by the detective, the 
time, the place of leaving the car and the time— 





and then follow the number of fares not registered, 
but which were taken, the number of fares missed 
or passed by, the total number of passengers at 
that particular time, and after this is a blank 
column in which the names corresponding to the 
badges are filled in at the head office. A column 
of remarks is attached to the form in which such 
notes as the conduct of the motormen and conduc- 
tors, the state of their uniform, their efliciency, 
&c., whether good or bad, are entered. From this 
report the book of the head of the detective ser- 
vice is filled in. Whenever an employé has 
been found to be lax in the performance of his 
duties, he is called before the chief inspector and 
asked for an explanation. If his explanation is 
satisfactory, no notice is taken ; should it be other- 
wise, a mark is put against his name, and he is 
warned. No notice is taken of any offence if the 
same is only reported by one detective, and as 
the detectives do not know each other, it is impos- 
sible for any collusion to exist. After a conductor 
has been several times caught in collecting fares 
for his own benefit, he is discharged, but rarely, if 
ever, prosecuted. A road of the size of the West 
End of Boston would have about 40 detectives 
constantly at work, none of whom know each 
other. These never come to the head office, but 
they are met on the road, and each detective has 
his particular route mapped out for one week in 
advance, so that for eight or ten days he does not 
travel on the same car again. Should any special 
work be required, the chief knows where to find 
detectives at given times of the day, and sends 
them their special work. 

Special regulations are in existence for wreckage 
work and snow clearing. In large companies there 
is a corps of men employed as firemen. The mo- 
ment a fire breaks out anywhere, the fire office of 
the tramway company is informed at once, and a 
special man sent out to attend the fire, and to cut 
out or entirely remove, if necessary, any part of 
the overhead line work which may interfere with 
the firemen’s proceedings. Where a fire hose has 
to cross the tracks, special apparatus is provided 
to prevent it being run over by passing cars. 
The removal of snow, especially on large lines, 
is of the greatest importance in American cities. 


Very carefully thought-out plans for this work are | 


in use. The Boston line has some 200 miles of 
streets to keep open, and during the very worst 
winter the rails are never lost, and the cars have 
never been blocked. This company possesses 
over 100 electric snow ploughs, 80 horse snow 
ploughs, and some 400 sleighs for conveying 
away the snow. According to the manager of the 
line, the essentials for keeping a road open are as 
follows : 

1. Sufficient equipment, kept in perfect repair, 
at all times between November 1 and April 1. 

2. Plenty of power at the station for the in- 
creased demands cauged by the electric ploughs. 
To secure this, all superintendents are instructed 
to reduce their cars as the ploughs go out, and a 
large auxiliary power plant, not required in sum- 
mer, is kept for winter use. 

3. A system of operation whereby the entire 
work to be done upon the road is laid out in detail 
in readiness for any sudden storm. Proper com- 
pliance with this system is insured by the constant 
supervision of experienced men. 

The road is divided into nine sections, of which 
one, comprising the heart of the city, has no car- 
houses and runs no cars. All the other divisions 
run cars and ploughs over specified routes, and, 
when called for by telephone, into the central divi- 
sion. On the first fall of snow, men, who have been 
previously assigned to their several stations, begin 
work on each important piece of special track work 
with push brooms, shovels, &c., and keep the 
frogs, points, and curves constantly cleaned. As 
soon as the snow so removed begins to accumulate, 
snow sleds for each place begin hauling it away, 
and so long as the storm continues this work goes 


on, the men and horses being regularly relieved | 


and fed, if necessary. A wagon in each division 
makes the rounds, and salts the curves, frogs and 
points, and heavy grades. 

The system is so large that the snow conditions 
may vary greatly between the heart of the city and 
the suburbs. For this reason a night inspector is 
maintained throughout the winter in the central 
division, whose special duty it is to order out by 
telephone the ploughs and men at any hour of the 
night when snow begins to fall. It has been found 


very essential to follow promptly with a leveller, the 








snow ploughs on electric lines. In very heavy 
storms ploughs should be run at intervals of not 
longer than 15 minutes ; on ordinary light snowfalls 
longer intervals will suffice. In the heart of the 
city much use is made of a ‘‘ wheel” plough. 
This is similar to a horse plough, with share and 
wings, but with wagon wheels gauged to fit the 
track, and having sharp tyres and having no flanges, 
With this machine the track can first be ploughed, 
and then, leaving the rails, the snow can be 
levelled back with the same machine, a class of 
work which obviously cannot be done with electric 
ploughs. 

Early experiences with electric ploughs were 
unsatisfactory. Experience has demonstrated the 
need of great strength in all parts. The standard 
ploughs are now made with heavy iron frames, on 
which is a wooden cab containing the motors (two 
W.P. motors of 25 horse-power each), the power 
being transmitted by very heavy sprocket chains, 
The wheels are 36 in. in diameter. 

The plough is equipped with heavy iron diggers 
operated by the foot of the motorman. All chains 
and other partsthat areliable to break areduplicated, 
and the ploughs so equipped very rarely break down 
or become stalled. Nose ploughs are not used, for 
the reason that most of the tracks are double, and 
the snow is never allowed to get deep enough on 
the tracks to require it. The secret of keeping the 
road open is always to keep ahead of the snow, 
and this has been done in exposed places through 
drifts 6 ft. deep by the aid of shovellers through 
the severest storms. Some horse ploughs have 
been refitted as push ploughs, and arranged so that 
the power is applied in the centre of the plough, 
which is loaded down with old cast iron, and this, 
pushed by a double motor car, has given very satis- 
factory results, and would be well adapted to a 
small road. Many hired teams and hundreds of 
men are brought into requisition for this work, and 
to keep proper check and for the payment of the 
men special snow paymasters are appointed, who 
pay daily the casual labourers so employed, who are 
identified by their foreman and the surrender of a 
shovel and identification ticket. The hauling is 
also covered by tickets and reports, so that loss 
from fraud, or abuses on the part of contractors, is 
prevented. The expense of all this work is enor- 
mous, and a severe winter is a heavy tax upon the 
earnings. Practically the city’s work of cleaning 
is thus done, for which neither payment nor credit 
is given. 

‘he making up of proper routes and time tables 
is most important. The first essential is to ascer- 
tain what headway will pay on a given line. It is 
possible on every line to arrange time tables in 
such a manner as to increase or reduce trips night 
and morning, as the weather happens to be good or 
bad. A great saving is effected by having a dif- 
ferent set of tables for all the various holidays 
throughout the year. To determine with fair accu- 
racy the service needed on such occasions, it is 
necessary to note very carefully the actual require- 
ments on the various holidays as they pass. 

In connection with working time tables and with 
general management, both ordinary and in case of 
an emergency, it is very desirable to have some 
means of direct communication with the car-starter 
or with the manager’s office. This is most easily 
secured by means of telephone. Where private 
houses or offices of the tramway company can 
be secured, telephonic instruments are used, and 
connected by means of special wires. In the streets 
and on some of the lines the erection of special 
telephone boxes with instruments would be very 
expensive, as telephones, receivers, and transmit- 
ters are very susceptible to damp and easily get 
outof order. In such a case the simplest way is 
to have contact- boxes only and to use cheap port- 
able telephonic instruments, one being carried by 
each car. Such instruments are now in use at 
Boston and in several other places. They are 80 
small and compact that they can easily be carried 
in a coat pocket. 

In some of the large western towns having sys- 
tems branching 16 or 20 miles out into the country, 
where one small delay might practically disorganiee 
the whole service, what is known as the despatch 
system is adopted. This consists of a telephone 
exchange at the main offices of the company, and 


\telephone posts, or special electric signals, at 
_various points of the line. As the cars pass these 
points they signal to the despatcher, who thus 
knows exactly the location of every car, and can, 
if required, alter headways as desired, 
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THE ELECTRIC LIGHTING OF NORWICH. 


THE ancient and picturesque city of Norwich is now 
lighted very effectively by electricity. As the instal- 
lation has been successful, and as there are several 
points of special interest about it, we pre e giving 
a description of the work, together with illustrations 
of the plant. 

The scheme of lighting is carried out by the Norwich 
Electricity Company, a corporation which has been 
enabled not only to pay a dividend, but to wipe off 
the whole of the preliminary expenses, and carry 
over a respectable amount towards a reserve fund 
after the first year’s working; facts which tend to 
prove that the electric lighting of provincial towns can 
be successfully carried out, both from a financial point 
of view, and to the benefit of the inhabitants. That 
such an end may be achieved, it is needless to say 
there must be good engineering on the part of those 
responsible for the design and construction of the 
station, and this must be seconded by good manage- 
ment on the part of those who have to carry on the 
business. 

The Norwich station was designed mainly by Messrs. 
Laurence, Scott, and Co., of Norwich, Mr. W. 
Scott of that firm being personally responsible for the 
work, The original scheme was submitted to Pro- 
fessor H. Robinson, of Westminster. This, however, 
was not carried out as first proposed, the original site 
being abandoned for a better one. Professor Robin- 
son, however, supplied the drawings for the engine and 
boiler house, the steam mains, and the concrete cul- 
verts for the conductors as first put down. 

In our illustrations on pages 702 and 703 of the 
present issue, Figs. 1 and 2 are respectively a cross- 
section and sectional plan showing the general arrange- 
ment of the engine- house, boiler-house, the accumulator 
room, and the pump-house. It will be seen that the 
River Wensum, a navigable stream, flows by the 
works. Fig. 3 is a plan showing, to the same scale, 
the arrangement of steam pipes, and Fig. 4 is an ele- 
vation of one set of engines and dynamo, the arrange- 
ment for condensing the exhaust steam being shown. 

The engines, dynamos, switchboard, accumulators, 
condensing plant, &c., were arranged by Mr. Scott, 
and have been shown by experience to be admirably 
devised with a view, not only to facilitate working, 
but also to the reduction of working expenses, the 
best testimony for this being that the company has, as 
stated, paid a dividend at this early stage. The in- 
stallation is on the three-wire low-tension system, the 
pressure at the customers’ lamps being 110 volts. Ac- 
cumulators are used for the lightest loads, so that the 
station may be shut down at night, and they are 
available as a standby in case of need. By reference 
to the illustrations it will be seen there are six sets of 
engines, Allare of the Willans type, and are triple- 
compound, Three of these engines are of 100 indi- 
cated horse-power each, and each of these engines is 
connected to two ‘‘ Norwich” dynamos manufactured 
by Messrs. Laurence, Scott, and Co. at their works; 
these dynamos will work from 110 to 130 volts. The 
object of having two dynamos to one engine is that 
only one engine is required for running at the lightest 
loads. Of the remaining engines three are of 135 indi- 
cated horse-power; the dynamos which they drive— 
one to each engine—are also of the ‘‘ Norwich” type 
made by Messrs. Laurence, Scott, and Co., and will 
work from 220 to 250 volts. A seventh Willans 
engine, capable of giving 200 horse-power, has been 
more recently added, and is now running regularly. It 
is also coupled to a ‘“‘Norwich ” dynamo, 

The dynamos do not call for lengthened descrip- 
tion. They are of the ordinary inverted magnet type, 
with compressed stranded copper bar armatures. It 
may be stated that during the daytime it is usual 
to keep only one of the smaller engines at work. 
By the arrangement adopted it is possible to feed 
both sides of the three-wire system at normal voltage, 
and also charge the accumulators. This point, how- 
ever, will be referred to more fully further on, but 
the consequence ‘of the arrangement is that it is pos- 
sible to keep a good load on the engine all the time 
that it is running. Another cause of the good economy 
shown is that the engines have been worked con- 
densing practically from the start; which has been 
possible, as the station has the advantage of being 
situated on the bank of a river. As a rule, condensing 
engines are not in favour for central station purposes ; 
it being often objected to them that they are too 
complicated, or possess too little elasticity for the 
exigencies of such work. We understand, however, 
that at Norwich no trouble has been found, and the 
system is perfectly flexible. 

_ There is a separate ejector condenser to each engine, 
with an alternative branch exhaust to the atmosphere. 
The arrangement of the exhaust piping is shown in 
Figs. 2and 4. There is a 9-in. water main supplying 
all the condensers, and receiving water from a large 
cast-iron tank placed over one of the coal bunkers. 
Korting ejectors are used on all but one of the engines, 
and the vacuum varies from 20in, to 25 in, according 


tank by means of a pumps driven by electric 
motors of the ‘‘ Norwich” type, manufactured by 
Messrs. Laurence, Scott, and Co. ; the arrangements 
are shown in Figs. 1 and 2. There were originally two 
4-in. pumps, and one 6-in. pump. Since our visit to 
this station, a second 6-in. pump has been installed. 
The boilers are of the Babcock and Wilcox type; 
they are four in number, two having been added since 
the station first began to work. It is anticipated that 
several more boilers will be required, and arrange- 
ments have been made for their installation ; indeed, 
the whole plant has been laid out with a view to con- 
siderable extension, a precaution that has already been 
justified by the growing demand for electric illumina- 
tion in this city. Each of the boilers contains 1619 
square feet of heating surface and 30 ft. of grate sur- 
face ; the tubes are 4 in. in diameter, and each boiler has 
eight vertical sections containing nine tubes, the length 
of tubes being 18 ft. ; the working pressure is 175 lb. per 
square inch. A Babcock and Wilcox economiser is 
also fitted. It is arranged so that the heating surface 
can be increased as required. The flues are also sup- 
plied with a bye-pass in the usual way, so that the 
gases can pass directly to the chimney when desired. 


H.| The boilers are built together in one battery, and 


arrangements are made for removing the soot from 
the tubes by means of jets of steam passing through 
fixed pipes. Feed water is taken from the tank 
before referred to, there being also a large settling 
tank at a lower level, and beyond this again a 
smaller one, in which the water is heated by the ex- 
haust steam from the feed pumps. One of the boilers 
is provided with a means for burning liquid fuel, the 
injector being of the Holden pattern. It is fixed to a 
plate which swivels on the oil pipe, and can be swung 
out of the way if not required, and coal is used. This 
arrangement was designed by Mr. Long, the managin 
engineer of the Norwich Electricity Company. LKac 
boiler has two stop valves, so that steam can be taken 
through one or two lines of pipes. The arrangement 
of the steam mains is shown separately in Fig. 3. 

We now proceed to the main switchboard, which, 
like the other electrical fittings, was manufactured by 
Messrs. Laurence, Scott, and Co. There are hori- 
zontal omnibus bars at the back of the board, which 
can, by means of the switches, be connected together 
in any suitable way. Each vertical space between 
the posts in the main switchboard belongs to one plant. 
In the centre are three vertical bars connecting the 
three-pole switches. These are for the double dynamo 
plants. 

The current is delivered by means of feeders to 
three points in the city of Norwich, and when all the 
switches are filled in, the three tiers of switches in 
the switchboard will enable any of the dynamos to be 
switched on to any of these points. Space is also left 
for a fourth line of switches for feeding into a fourth 
place when required. On the right of the switchboard 
are the voltmeters, and the resistance switches which 
regulate the shunt of the dynamos in the usual way. 
The pilot wires are all brought to voltmeters at this 
point, so that the electromotive force over the whole 
system can be controlled by one man at this switch- 

ard, 

The accumulator switchboard is shown in Fig. 5, 
and Fig. 6 is a diagrammatic view of the connections for 
it. The current for charging the cells is taken off the 
ordinary omnibus bars and passed through the second- 
ary winding of the armatures of the small motor 
dynamos, The motor winding of the armature can 
either be put on to the 110-volt or the 220-volt 
circuits through step resistances. During the early 
sake of the charge it is a 110-volt circuit, but for the 

nish of the charge it has to be for a short time put 
on to the 220-volt circuit. This adds the extra pres- 
sure over and above the normal voltage on the mains 
required to charge the cells. An exactly similar 
arrangement has been adopted for charging the cells 
at a sub-station just over a mile from the central 
station in the principal residential district of Norwich. 
The cells are charged during the daytime off the 
ordinary mains, a comparatively small current being 
used, the drop of voltage not being serious. As soon 
as the load comes on this charging is stopped, and as 
the load still increases the cells are discharged. They 
can be again charged up for the night load before the 
plant at the central station is shut down, if necessary. 

Full advantage has been taken at Norwich of the 
recent improvements that have been made in accumu- 
lators, and of the great reduction in their cost. It 
is found that they afford a perfectly practicable, 
and also a very economical, distribution over com- 
paratively large areas, and even without the sub- 
atation referred to, the current is now distributed by 
the ordinary three-wire feeder system for 1} miles 
from the central station. The sub-station, however, 


will enable a heavy load to be dealt with at a distance 
of 1} miles from the central, station. 

With regard to the risk of breakdown with low- 
tension currents, as compared. with the high-tension 
system of distribution, we learn that up to the time of 
writing, that is, during the two years and a half that 





to the load. Water is pumped from the river into the 


the Norwich Electricity Company has been supplying 


current, there has not been at the station a single 
breakdown in any way serious; neither has the current 
been interrupted during the hours of lighting the whole 
of this time. This is a most creditable record, and 
one which cannot fail to recommend the electric light 
to consumers, who are apt to resent most vigorously 
an intermission of illumination, even if it be only for a 
few moments, 

In Norwich there are nearly 7 miles of conduits 
with bare copper mains in them, and there has only 
been one explosion, This occurred in the summer 
of 1893, and was due to gas getting into the culverts 
from a cellar (in which some leaky pipes were 
being repaired) through a house connection pipe, which 
had been put in a day or two previously. The gas 
was, we understand, accidentally ignited through this 
pipe by the gas company’s men while testing their 
pipes with a light. : 

The first mains put down for the Norwich Elec- 
tricity Company were on the concrete culvert system 
with bare copper, but during the progress of the work 
Mr. Scott introduced an entirely new system of bare 
eopper culverts which has been found not only very 
much cheaper than the concrete culvert system, but is 
also claimed to be better in every way. The engrav- 
ing, Fig. 11, prepared from a photograph, and the 
outline illustrations, Figs. 9 and 10, show the arrange- 
ment clearly. The highly vitrified porcelain insu- 
lator is cemented, at the projecting corners only, into 
little nicks cut into the socket end of an ordinary 
sanitary drain pipe, as shown. Another length of 
pipe is then carefully cemented on, and the joint 
is cleaned inside. This forms a 4ft. length of 
pipe with the insulator in the centre. The pro- 
jecting corners of the insulator are so arranged that 
the surface of contact with the pipe is very small, 
while there is ample space under the insulator for 
water to drain away and to allow for sag of the copper 
strips. 6-in. pipes are used for the ordinary dis- 
tributing mains. These are threaded through the holes 
in the insulators, as shown in Figs. 9 and 10, The 
insulators for 9-in. pipes have five useful ducts or ways, 
three for distribution, and two for feeders, as shown in 
Fig. 10. Those in the 6-in. pipes will each carry § square 
inch of copper, and those of the 9-in. pipes 1 square 
inch of copper. The drain pipes are bedded in and 
covered over to a thickness of about 3 in. with cement 
concrete for protection against damage. The copper 
is not drawn in until after the conduit has been put 
down and finished, but draw wires are pulled in by 
means of long a one for each way. These 
splines are considerably longer than the distance 
between each insulator and the next, so that they 
cannot fail to follow in the right ways. To put the 
copper in place a steel cable is pulled in by means of 
the draw wire, and with this cable—by means of a 
special connection—the copper strip is got into posi- 
tion without any difficulty. In this way wires as 
much as 100 yards long have been drawn in at 
one time. Only copper for existing requirements 
is put in place, as more can at any time be added 
by pulling out the top strip, with a drawing-in 
cable attached, and then pulling it back with 
the additional copper required. 

A 1}-in. or 2-in, pipe is always laid with the cul- 
vert, as shown in Fig. 11; this is for pilot wires, 
meter wires, &c. A manhole is placed at every 
change of direction either in a vertical or horizontal 
plane. The manholes at the lowest points are either 
connected to a sewer through a special trap, or are 
fitted with a drainage sumph according the nature 
of the ground. The higher points are ventilated by 
means of vertical pipes carried up the sides of neigh- 
bouring buildings, or by small special ventilation 
cowls close to the nearest wall. 

We are informed that the average cost of a 6-in. 
culvert, laid complete under macadam roads, with 3 in. 
of cement concrete all round, including making good, 
&c., manholes, 14 in. pipe, engineering profit and 
royalty, has come out at 93. 9d. per yard. The cor- 
responding cost for the 9-in. culvert is 12s. per yard, 
The cost of drawing in and connecting up copper has 
averaged ld. per pound. Messrs. Laurence, Scott, 
and Co, maintain with reason that money is better sunk 
in bare, practically unwrought copper, which could 
at any time be pulled out, and would then be 
worth as scrap copper 50 to 60 percent. of its original 
cost, than if the same amount were sunk in expensive 
insulated cables or transformers (in which the copper is 
only a small t); and which, if they had to be 
discarded, could only be sold for a very small portion 
of their original cost. On this account a bare copper 
system hasa great advantage if the cost of the culverts 
Gceiandann can be kept low. We understand that in 
the case ofa 9-in. Scott culvert, now described, if each 
of the five ducts is cnly half filled with copper, say 
24 equare inches in section altogether, the cost of 
copper at 8d. per pound will come out at about 
20s. per yard. The cost of the culvert complete, 
of drawing this copper in, and of connecting up, 
will come to 14s. 6d., giving a total of 34s. 6d, 
per yard, so that even with this comparatively 





small amount of copper the total cost of insu- 
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TRIPLE-EXPANSION ENGINES FOR THE ARGENTINE CRUISER “BUENOS AIRES.” 
CONSTRUCTED BY MESSRS. HUMPHRYS, TENNANT, AND CO., ENGINEERS, LONDON. 
(For Description, see Page 708.) 
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lating, fixing, and connecting it up in place complete, 
is only 65 per cent. above the actual basis price of 


copper. 

We believe that Mr. Scott was the first to advocate 
the use of continuous current transformers for electrical 
distribution, but after studying them from every point 
of view, he now maintains that for ordinary town dis- 
tribution they are not desirable. He holds that if the 
cost of the transformers, and of the highly insulated 
cables required for conveying the current to them, be 
put into bare copper and culverts, the same efficiency 
at full load can be obtained in practically every 
instance. This means a much greater all-round effi- 
ciency ; as the loss in the simple conductors is reduced 
in proportion to the load. The up-keep depreciation 
is very much less with a simple heavy copper con- 
ductor, and, most important of all, the reliability is 
very much greater. These considerations have led 
Mr, Scott to condemn the continuous current trans- 
former for ordinary distribution. 

For obtaining the extra electromotive force for 
enabling the accumulator cells to be charged at 
points distant from the central station, however, he 
has found a modification of the continuous current 
transformer to come in very useful. The pressure 
can be raised from below the standard lamp vol- 
tage to the required amount for charging the cells. 
In order that the lamp voltage near the transformer 
station shall not be lowered during the time of charg- 
ing, a feeder is taken back to a point near the feeding 
point from the central station. The current for charg- 
ing the cells is then taken along this charging feeder, 
the slight drop in it being made up by the transformer, 
This charging feeder arrangement has been suggested 
by Mr. Long. The arrangement is now in very success- 
ful work at Norwich. 

An entirely novel arrangement of meters and system 
of charging for current has been arranged by Mr. Scott 
for the Norwich installation, and has been in actual 
working for over two years. Between an hour before 
sunset and eight o’clock in the evening (seven o’clock 
on Sundays) the Norwich Electricity Company’s charge 
for current for lighting is 8d. per unit. At all other 
times it is 4d. For motors it is 6d. and 3d. for the 
periods named respectively, except for large motors 
running continuously all day, for which only 3d. is 
honed throughout. This differential charge is 
rendered possible by the meters being arranged to 
integrate only half the amount of current supplied 
between eight o’clock in the evening and an hour 
before sunset the nextday. At other times the meters 
integrate the full amount of current supplied. To 
effect this the meters are of the periodically integrating 
type, and consist of a shunt coil hung between two 
fixed series coils through which the current to the lamps 
passes, as shown in the diagram, Fig. 7. This shunt coil 
is excited periodically, and as long as the current flows 
in it, it is deflected an amount exactly in proportion 
to the watts in the circuit which it is metering, falling 
back to zero every time the shunt circuit is broken. 
It is clear, then, that if this periodic deflection is 
made to move a train of wheels, the train can be so 
arranged that the meter will indicate the exact amount 
of electricity used. To do this it is necessary that 
only one movement (either the forward movement of 
the coil or its backward movement) should move the 
train round. This is effected by a little friction se 
which is lifted by the little magnet A so that it does 
not bear on the friction wheel whilst the shunt current 
is flowing. On the shunt circuit being broken, how- 
ever, this little pad is dropped on to the friction 
wheel which forms the first wheel of the ee | 
train. This wheel is thus moved round every perio 
an amount exactly in proportion to the amount that 
the shunt coil was displaced, owing to the electro- 
dynamic action of the currents in the wattmeter. 

This meter, of course. requires some arrangement 
for making and breaking the shunt circuit periodic- 
ally. This is done in the majority of meters in Nor- 
wich by means of a relay in the meter. These relays 
are in series on different circuits which radiate from the 
central station, the conductor for these circuits being 
in an iron pipe which is laid alongside the earthen- 
ware pipe culverts, The meters are so calibrated 
that if the shunt circuit is completed once every 
90 seconds they will integrate exactly in Board of 
Trade units, and it is evident that if this impulse is 
sent only once in 180 seconds they will indicate only 
half the current which has passed through them. The 
differential charge is arranged in the following 
manner: There isa special clock at the central station 
which is set to automatically change the rate from 90 
to 180 seconds, at an hour before sunset, and to change 
over again at eighto’clock in the evening and seven 
o’clock on Sundays. The adjustments are made, accord- 
ing to the calendar, at any time during the day. The 
clock automatically carries out the rest of the work. 

The advantages of this system over other differential 
systems are twofold. Firstly, there is no complica- 
tion in the accounts; which are simply rendered 
according to the meter readings at Sd. per Board of 
Trade unit; and, secondly, that customers get charged 
for their current as nearly as possible in the same 


proportion it costs the company to supply it. Thus, 
offices, shops that close early, &c., which only require 
light some 150 to 200 hours per annum, and always 
take their light at the time of maximum load, are 
charged at the comparatively high rate of 8d. per unit. 
Before eight o’clock in the evening the maximum load 
has gone off, and the station has ample reserve, so that 
any additional customers that come on only at this 
time do not increase the capital charges. Further, 
places of entertainment, churches, &c., although their 
number of hours running is small, can yet be supplied 
profitably ata very cheap rate. They get nearly all their 
supply at 4d. per unit, while those who require light 
from dusk till, say, 11 o’clock at night, such as clubs, 
public-houses, &c., get their supply at an average rate 
which diminishes according to the increase of the num- 
ber of hours that they require light perannum. These 
are just the customers that are most profitable to an 
electric lighting company, even at a very reduced rate. 

Since the incandescent gas lamp has come into more 
general use, it has been not unusual in hotels and like 
places, which are completely wired for electric light, 
to see incandescent gas lamps burning in the corridors 
and basements, where the hours of lighting are long, 
simply because the electric lighting bill, where no 
difference is made between the day lighting and even- 
ing lighting, is so enormously increased by these lamps 
that are continually on. The consequence is that the 
electric supply company lose their most profitable 
custom. It is a noticeable fact that the incandescent 
gas burners are little used in Norwich, and those who 
require lighting for long hours find that electricity 
does not cost them more than gas. 

The Norwich Electricity Company have been at 
work sufliciently long to thoroughly test the design 
and workmanship of the plant, and the result appears 
to have been most gratifying, both to those who were 
responsible for the designing and construction of the 
arrangements, and to the shareholders of the supply 
company, and to Mr. F. M. Long, the managing engi- 
neer of the company, who has had charge from the 
beginning both of the installation of the work and the 
running of the station. A great deal of the success 
obtained must undoubtedly be ascribed to his ability 
and attention. 

The works cost of the electricity supply during the 
year 1894 came out 2.19d. per unit, and during 1895 
at 1.90d. per unit. This was including the coal, oil, 
waste, and other stores, salaries of engineers, and 
wages, repairs, and maintenance, including also main- 
tenance of mains and other distributing expenses. 
The coal, oil, waste, &c., came to 1.28d. per unit 
in 1894 and in 1895 to 1.0ld. In considering these 
figures it must be remembered that Norwich is 
a long way from the coal districts, the average 
— paid for fuel being some 16s. per ton. These 

gures, we think, compare very favourably, when 
the price of coal and the size of the station are 
taken into consideration, with other central stations 
in Great Britain, particularly when it is remembered 
that there has been continuous day and night service 
during the whole time. 

In Fig. 8 we give a diagram showing the load for 
two midsummer and two midwinter days in 1894 
and 1895. This will be of interest to those of 
our readers who are engaged in similar work. We 
also give in the annexed Table figures relating to the 
current supplied, the coal consumed, and the number 
of lamps and motors wired. Although the business 
done is not so large as with many companies, the results 
are ne in view of the facts already put for- 
ward. 


























Week endi Gupwlied to| , Coal | rommae| Cost 
eek ending. upplie of Oval | r 
| Consumers, | Consumed. per Unit| Unit. 
ewt. d. 
June 6, 1895 2,523 262 | 
” > 2,639 288 | | 
— so + | 2,688 270 | | 
” > 2,611 256 | 
Total .. 10,261 1076 12 | 99 
November 14, 1895 8,858 684 
” >» --| 10,361 706 
« oe <1. ae 808 | 
December 5, ,, | 11,645 730 | 
Total .. 42,141 2978 7.8 -66 





Lamps and Motors Wired to September 30. 





| | 








16 Candle-Power 30.4 | — 
Year. Incandescent A f cn. = - 
Lamps. nO Aanenpe. 
| Number, Amperes. 
1894 4634 90 19 215 
1895 6994 12% 29 315 





From other figures put before us by those engaged 
in the work, it would appear that on the first year’s 
working (1894) a profit of 1813/. was made, the revenue 





from sale of current and meter rents being 3790/. For 
the year 1895 a profit of 2998/. was made, with a 





revenue of 5845/. The profit for the last year was 
just 54 per cent. on the capital expenditure. These 
figures are exceedingly cheering to those whose inte- 
rests are bound up in the future of electric lighting, 
and we are glad to congratulate both the Norwich 
Electricity Company, Messrs. Laurence, Scott, and 
Co, and Mr. Long on the suecess that has attended 
their efforts. 





THE ARGENTINE CRUISER ‘‘ BUENOS 
ATRES.” 


In our issue of May 15 we gave two illustrations on 
our two-page plate of the Argentine cruiser Buenos 
Aires, and also a perspective view of one set of the 
engines of that vessel. In our present issue on the two- 
page plate and also on page 707 we give further illustra- 
tions of the engines, taken from drawings supplied to 
us by the makers, Messrs. Humphrys, Tennant, and 
Co., of Deptford. In our issue of November 8, 1895, 
we gave a description of this vessel, together with 
particulars of her trial trip, and we need, therefore, 
now only repeat the leading details of her design for 
convenience of reference in connection with our pre- 
sent illustrations, She is a twin screw, steel-built, 
sheathed cruiser constructed by Sir W. G. Armstrong 
and Co. for the Argentine Government. She is 396 ft. 
long between perpendiculars and 424 ft. long over all. 
Her extreme breadth is47 ft. 2in.,and her mean draught 
on trial was 18 ft. 3in., at which draught her displace- 
ment was 4740 tons. The ship is flush decked, with a 
bridge forward and aft connected by a flying gangway. 
There is a conning tower forward, seokeed by 6-in. 
armour, and the protective deck is 14 in. thick in the 
flat and 3in. on the slopes, but over the machinery 
space the thickness is 5in. The armament consists 
of two 8-in. quick-firing guns, protected by armoured 
shields. There are four 6-in. quick-firing guns, and 
six 4.7-in. quick-firing guns. In addition there are 
sixteen 3-pounder quick-firing guns and eight 1-pounder 
guns. 

Fig. 4 on our two-page plate of the present issue is 
a longitudinal sectional elevation in centre plane, 
Fig. 5 is a plan of the engines, partly in section. 
Fig. 6 is a plan of the engines with cylinders 
removed. Fig. 7 is a cross-sectional elevation of the 
intermediate and high-pressure cylinders, showing 
slide and reversing gears. Fig. 8 is a cross-sectional 
elevation through the after low-pressure cylinder, and 
an elevation partly in section of the low-pressure 
cylinder, showing the valve gear. 

The illustrations show the design so fully that not 
much is necessary in the way of explanation, but the 
following details may be of interest. The engines, as 
will be seen, are of the four-cylinder three-stage com- 
pound type on the usual vertical inverted principle. 
The cylinders are supported on cast-steel standards at 
the back, which carry the guides, and there are 
wrought-steel columns in front. The cylinders are, 
high-pressure 40 in., intermediate pressure 60 in., and 
two low-pressure cylinders, each 66 in. in diameter, 
the stroke being 36 in. The cylinders are steam- 
jacketed with steam of boiler pressure for the high- 
pressure cylinders, the jacket steam being reduced in 
pressure by reducing valves for the other cylinders. 
They have iron liners, the sides and bottoms of the 
cylinders both being jacketed. The link motion is of 
the ordinary type, with adjusting gear for link- 
ing up the low-pressure cylinders independently. 
The pistons are of the ordinary dished shape, and are 
of cast steel. They have single packing rings of cast 
iron, with spring at the back. All the valves are of 
the flat type, with relief rings at the back, and there 
are balance cylinders to take the weight of the valves. 
The piston-rods are solid with the crosshead, and are 
of forged steel. The shoe-plates are fitted with white 
metal, both for ahead and astern sides, and also with 
water service. The connecting-rods are of forged 
steel, the top end brasses being of gun-metal, whilst 
the big ends are of gun-metal lined with white metal. 
The crankshaft is of hollow steel, each pair of cy- 
linders having a two-throw crankshaft in one solid 
forging. The proportions of the after crankshaft are 
different from those of the forward shaft, since each 
low-pressure cylinder develops only about half the 
power of the a, or the intermediate 
pressure, cylinder. The eccentric straps have gun- 
metal liners, with white metal inside. The bottom 
frames are of cast steel, and consist of eight cross- 
girders bolted to steel castings which are riveted 
to the ship’s structure. Each cross-girder carries one 
main bearing; the latter being of gun-metal lined 
with white metal. These bearings vary in length 
oe to the duty required of them, and are held 
in place by wrought-steel caps and bolts. 

he condensers are four in number, two to each set of 
engines, and are of gun-metal, the steam passing through 
the tubes. They are placed at the back and front of 
the engines, as shown inFig. 8. The condensing sur- 
face is 16,300 square feet for the four main condensers. 
The tubes are Tie.. and are secured in the tubeplates 
by screw glands and tape packing. The air pumps are 
worked direct from the after low-pressure pistons of 
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each set of engines, stuffing-boxes being, of course, 
provided. They are single-acting, and have ordinary 
rubber valves for foot, bucket, and delivery valves. 
The condensing water is circulated by centrifugal 
pumps in the ordinary way. These are placed at the 
after end of the engine-room, there being a pump to 
each pair of condensers, the service being inter- 
changeable at will for either engine. 

Reversing is effected by a double-cylinder reversing 
—_ placed on the standard of the intermediate 
cylinder, and there is the usual handwheel gear. The 
lubricating arrangements are very complete, as is 
necessary with these high-speed engines. The thrust- 
block is of cast iron lined with white metal. 

The propellers are of gun-metal, three-bladed, and 
13 ft. 9 in. in diameter by 18 ft. 3 in. pitch. 

The boilers are eight in number, four single and 
four double-ended. They have iron tubes, and are 
fitted with Humphrys’ patent screwed connection of 
protecting cap at the combustion chamber end. The 
double-ended boilers are 14 ft. 2 in. in diameter by 
18 ft. 2in, long. They have six furnaces 3 ft. 8 in. in 
diameter. The single-ended boilers are 14 ft. in 
diameter and 9 ft. 34 in. long, and have each three 
furnaces 3 ft.8 in. in diameter. There are six feed 
engines of the Worthington type. 

The estimated power of the engines was 17,000 indi- 
cated horse-power for forced draught. It will be 
remembered that the ship made a speed of 23.202 
knots on a six hours’ run, the air pressure being ,4, in., 
the indicated horse-power being 14,000. The steam 
pressure was 155 lb. The natural-draught trial being 
so satisfactory, and the speed so easily attained, a 
forced-draught trial was not required by the purchasers. 

The illustrations of these engines are extremely in- 
teresting, as showing the type of engines used by 
Messrs. Humphrys for high-speed vessels, in which 
they have been so eminently successful, as well as with 
their battleship engines, examples of which we hope to 
publish shortly. 





SWING BRIDGES IN THE PORT OF 
MARSEILLES. 

An Italian Government engineer, Signor E. C. 
Cagli, has recently contributed to the official publica- 
tion of the ee of Public Works in Italy a 
valuable and exhaustive investigation on the more im- 
portant of the numerous swing bridges that have been 
constructed in the port of Marseilles for the accommo- 
dation of the road and railway traffic in and about the 
docks of that city. We are permitted to summarise 
this essay, and to reproduce, although in far less detail 
than the original work of Signor Cagli, the leading 
particulars of the more important bridges referred to. 

The port of Marseilles is divided into two distinct 
parts; in one of these are contained the old, and in 
the other the modern docks. The old port, situated 
to the south of the city, consists of a natural basin 
about 3000 ft. long and 1000 ft. in width; into this 
flows a canal called the Custom House Canal, and con- 
nected with it is an old artificial dock, known as the 
careening basin. The new port, situated to the north 
of the old one, extends for a length of about 11,500 ft. 
in a direction parallel to the coast. It is formed by 
means of a long isolated dyke separating it from the 
sea, and the space within is divided into a series of 
seven large basins varying in length, but about 
1650 ft. in width ; these are separated from each other 
by means of moles. The two end basins give access to 
the port, and are called respectively the southern and 
northern outer ports; the five inner basins, which are 
arranged especially for loading and unloading mer- 
chandise, are called respectively the Joliette, the 
Lazaretto, the Arenc, the Maritime, and the National 
Basins. Connected with the Joliette Basin, which is 
located immediately beyond the southern outer port, is 
a small dock and a connecting canal by which com- 
munication is effected with the old port; the National 
Basin is in communication with the careening dock. 

Asa necessary consequence of this arrangement of 
docks and canals, a series of bridges had to be con- 
structed in order to maintain the continuity of the 
lines of communication within the area occupied by the 
docks ; it also followed, as a matter of course, that in 
order not to interfere with the movements of the 
shipping entering and leaving the port, that these 
should be opening bridges, and that for the con- 
venience of both land and water traffic, that they 
should be operated with the least possible delay. 

The oldest of these bridges are those erected 
across the Customs Canal, and of these come in order 
of date, the bridge thrown across the opening of the 
old careening basin, those across the connecting canal, 
and the Joliette Bridge which spans the entrance 
through the dyke already referred to. All of these 
bridges are built of timber, with half-spans meeting in 
the centre; some of chem are lifting bridges, while 
others swing, and all are worked by hand. The spans 
are insignificant, ranging from 26 ft. in the Customs 
Canal, to the 72 ft. span of the Joliette Bridge. The 
oldest of the iron ae is one crossing the canal 
leading to the graving docks in the careening basin, 


adjoining the National Dock ; it is built in one span 
with light lattice iron girders 92 ft. span, and carries 
two roads, one for vehicles and the other for railway 
tracks; this was completed in 1875. Then follow 
the newer Joliette Bridge, somewhat similar in 
construction to the last-named, 138 ft. long, and 
erected in 1878, very near the old timber bridge of 
the same name; the Abbattoir Bridge, built in two 
equal spans, each of 98 ft. 6 in., opened in 1884; and, 
lastly, the great Arenc Bridge, in one span of 164 ft., 
built between the end of the mole bearing the same 
name, and the internal slope of the dyke, this was 
opened in 1889. These four are all turning bridges, 
and are operated by hydraulic power. The old timber 
structures are but of little interest, but the more 
modern bridges, although they have been erected for 
several years, are of considerable importance, espe- 
cially the two which are most recent—the Abbattoir 
andthe Arenc. At the same time the Joliette Bridge, 
though of a design not likely to be repeated, is a 
curious and somewhat unusual structure, and we 
therefore propose to devote a short space to its 
description. 

The total length of the Joliette Bridge is 137 ft. 9 in., 
of which the arm crossing the canal is 90 ft. 6 in., and 
the counterbalancing span is 47 ft. 3in.; the total 
width of the bridge is 26 ft. 3 in., divided into a road- 
way 16ft. 5in. wide, and two footpaths, the clear 
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distance between the handrails of the bridge being 
24 ft. 3in.; in the roadway, provision is made for a 
single tramway track. The two main girders are of 
the parallel lattice type, divided into 18 single inter. 
section panels, of which four over the turning pivot, 
and one at each end, are strengthened to resist the 
increased strains at the three points. The height of 
these main girders is 8 ft. 6in. throughout. The plat- 
form of the bridge is carried on a number of cross- 
girders attached to the main girders at intervals of 
7 ft. 2.6 in.; these support a series of 11 longitudinal 
bearers on which the planking is laid. As will be seen 
on page 699, a line of rails is placed on the platform, 
but this is never used. At the end of the counterbalance 
arm the construction is somewhat modified, to allow 
of the application of a sufficient quantity of cast-iron 
kentledge beneath the flooring. The structure is 
also specially strengthened over the pivot by means 
of a deep transverse girder 25 ft. 7 in. long ; this 
girder, which is of box form, is shown in Fig. 3. In 
the centre of its length is bolted a steel bearing-plate, 
recessed to receive the pivot, on which it can be 
raised or lowered. The underside of this pivot rests 
on the top of the hydraulic ram, and is shown to 
a larger ecale in Fig. 4. A large grooved wheel, the 
the centre of which corresponds with that of the ram 
(Figs. 1 and 2), is bolted to the underside of the 


bridge. The clear width of the navigable channel 
crossed by the bridge is 69 ft. 10 in, and as will be 
seen in Fig. 1, the hydraulic cylinder supporting it 


rests on a circular pier of masonry and concrete. On 
the top of the pier are two supports for the girder 
when it is in its lowest or normal position. At the 
back of the pier is a masonry abutment, arranged 
with a semicircular travelling path, on which rails are 
laid for the wheels attached to the underside of the 
short arm to run upon when the bridge is opened. 

The operating hydraulic mechanism is clearly illus- 
trated on the different figures. It consists of the 
power-house near the bridge; of the central ram and 
of the two rams on the abutment; these latter, as 
will be seen, are of relatively long stroke, and are 
placed horizontally, in such a position that they can 





actuate a chain, the ends of which are attached to the 





crossheads at the ends of the rams, and passes over the 
horizontal wheel beneath the bridge floor, referred to 
above ; it is obvious that the chain can be hauled in 
opposite directions, according to the movement of the 
rams in their cylinders, and that this movement can be 
transferred to the bridge for opening or closing it. 
When this operation is performed the bridge is slightly 
raised by means of the central ram to free it from the 
locking attachment at each end, and this movement 
throws the bearing wheels under the end of the short 
arm upon the rails, so that the work of turning is an 
easy one. But the central ram has also a distinct 
function—that of tilting the bridge into the position 
shown in Fig. 1. By raising the ram to the end of its 
travel the bridge is lifted sufficiently to provide head- 
way for small craft, which form the greater part of the 
traffic through the channel, As will be seen from the 
section, Fig. 4, the ram has a considerable clearance in 
the cylinder for the greater part of its length, and the 
pipes from the accumulator are so arranged that the 
annular space can be filled when the exhaust is opened, 
and the bridge brought back into its normal position, 
with a positive motion under the control of the 
operator. The weight of the structure is about 262 
tons, 





BALDWIN LOCOMOTIVES FOR RUSSIA. 

AmonG the numerous preparations that had to be 
made by the Russian Government for the gigantic 
celebrations associated with the coronation of the 
Czar this week in Moscow, not the least important 
were those connected with the transport of the vast 
crowds who flocked to the capital, and have afterwards 
to be taken back to all parts of the country. It was 
considered by the railway administration that a con- 
siderable addition to the available number of loco- 
motives would be necessary, and that the producing 
capacity of the Russian builders was not sufficient to 
meet the emergency. It was accordingly determined 
to place an order abroad, and the selection fell upon 
the Baldwin Locomotive Works of Philadelphia. 
Applications were made to that famous firm early last 
January, with the object of ascertaining whether they 
could undertake to complete, by the beginning of 
April, 32 passenger engines, the delivery to be made in 
Russia, ‘he Baldwin Company undertook this very 
onerous contract, consenting, however, only to be 
responsible for the delivery at their works ; but they 
agreed that all the engines should be placed on 
board at Philadelphia on April 1. This offer was 
accepted, and the contract was signed on 
January 20. On March | sixteen of the locomotives 
were ready for shipment, and two weeks later the 
whole order was completed. Meanwhile arrange- 
ments had been made for the shipment of the loco- 
motives on a fast freight steamer, but the vessel 
chartered having met with an accident, it was neces- 
sary to make other arrangements. As it was not found 
possible to charter another ship suitable for the pur- 
pose, two smaller vessels were engaged, and the 
consignment was shipped in two lots, the first on 
March 25, and the second on April 5. All of the loco- 
motives which were completed with such remarkable 
despatch are of the same pattern, and are illustrated 
on page 706. 

e reproduce the following brief description from 
our contemporary the Railway Age and North- 
Western Railroader: ‘‘The engines are 10-wheelers, 
with straight boilers, compounded on the Vauclain 
four-cylinder system. They are to use oil for fuel, 
the fuel tank having a capacity of 1850 gallons. With 
the exception of the form of the tender and the front 
frame, with handrail and English buffers, and the 
screw coupling, the engines are more like American 
locomotives than is common with engines built for 
European service. It will be seen from the engrav- 
ings that the springs are underhung, the equalisers 
being placed below the frames, The principal dimen- 
sions are as follows : 


Cylinders 


; y 26 in 
Driving wheels, diameter 72 in. 
es base ... . 14 fb 
Total wheel base, engine __... -- 26 ft. Sin. 
Number of tubes, 2 in. in diameter... 223 
as og of firebox ans ee ede 80.5 in. 
Width na oes qe abs } ae 
Grate area . aan see 4 20 sq. ft. 
Heating surface, tubes ies sca ees 
‘i total ion: SO oe 
Weight in working order 140,000 Ib. 
» on drivers 03,000 ,, 


The engines are built for a gauge of 5 ft.” 





Tue CorintH CanAL.—This canal has proved a huge 
financial disappointment. The revenue collected in the 
second half of last year was only 6181/., while the workin 
expenses and taxes which had to be provided for amoun 
to 71111. Ibis needless to say that the debenture-holders 
have to go without any return upon their investment, 
while the shares are practically wiped out, at any rate 
for the present, 
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COMPOUND MILL ENGINES. 
CONSTRUCTED BY MESSRS. WHITMORE AND BINYON, ENGINEERS, WICKHAM MARKET. 


Feed From Tank 


Fig. 13. 
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WE illustrate on page 714 and the present and 
opposite pages a coupled compound engine, recently 
built by Messrs. Whitmore and Binyon, of Wickham 
Market, for use in a flour mill they fitted up for M. 
Romolo Zerman, in Braila, Roumania. The general 
character of the engine will easily be perceived on 
an examination of Figs. 1 and 2, page 714. The 
cylinders are 15 in. and 23 in. in diameter by 33 in. 
stroke, and are bolted at their heads on to bedplates 
of very rigid design, between which is placed a fly- 
wheel 14 ft. in diameter grooved for eight 14-in. ropes. 
Both cylinders are steam-jacketed, the whole supply 
of steam being drawn through the jackets, it being 
admitted at the bottom, and passing round the jacket 
to the admission valves on the top. The front and 
back covers are air-jacketed, as shown in Fig. 1. 

The admission and exhaust valves to the cylinders 
are double-beat valves. In the case of the high-pressure 
cylinder, the admission valves are controlled by the 
governor, steam being automatically cut off at an early 
— of the stroke when the engine is running light. 

he arrangement is clearly shown in Fig. 3, page 710, 
from which it will be seen that the admission valves are 
raised by one end of a bell-crank, the other arm of which 
is connected to a link carrying at its free end a die, 
and supported near this end by asecond link connecting 
it with the governor. Under these conditions, as the 
latter rises or falls, it causes the die aforementioned 
to swing, and come into contact in a different part 
of a specially formed eccentric strap, as the latter 


































































of this die the valve is closed early or later as the case 
may be. The eccentric straps in question are each con- 
nected by a short link to the framing of the engine, 
and by a second link to the exhaust valves. This 
latter Tink is adjustable, and by altering its length the 
amount of compression can be adjusted at will from 15 
to 25 per cent. The valves on the low-pressure cy- 
linder are of similar type, but are actuated by cams on 
the valve shaft, divided so that by shifting the half 
cams round the shaft the cut-off and compression may 
be altered as desired. 

The guides, it will be seen, are of the bored type, 
and the crosshead is shown in detail in Figs. 7 to 10, 
page 710. The pin is 3 in. in diameter and is secured 
in place by a cap. It is bored to provide an oil-way, 
and the lubricator, of the type shown in Fig. 10, is 
screwed into one end of it. The shoes are separate 
from the rest of the crosshead, and have ample bearing 
surface, being 21 in. long. The connecting-rod is 
shown in Figs. 4to 6; it tapers from 3?in. in diameter 
at the small to 43 in. at the crankend. The crosshead 
end is fitted with a screw and wedge adjustment easily 
accessible from the front of the engine, whilst the large 
end is of the marine type, and is bored for a 4-in. pin. 
The brasses are lined with anti-friction metal. The 
crankshaft is 7 in. in diameter in the journals and 10 in. 
at the flywheel seat. The bearings are 12in. long,and 
are in four parts, the brasses being lined with Magnolia 
metal. These bearings are without flanges, and the 
bottom part of each is free to adapt itself to the actual 

















with oil cataracts, and driven by gearing from the 
valve shafting. The stop valve is placed on top of 
the high-pressure cylinder, and a bye-pass is provided 
to admit steam for starting to the low-pressure cy- 
linder, The jet condenser is placed behind the low- 
pressure cylinder, and the air pump, which is double- 
acting, and fitted with rubber suction and delivery 
valves, is driven by an extension of the piston-rod. 
The he wry for lubrication have been carefully 
considered, catch trays being fitted where necessary 
to receive the waste oil. 

Steam is supplied from three steel boilers of the 
Cornish type, each 24 ft. 6 in. by 6 ft. in diameter, and 
designed to work at a pressure of 1201b. per square 
inch. The flues are corrugated, their diameter being 
3 ft. The arrangement of the boiler and engine house is 
clearly shown in Figs. 11 and 12. 

The steam on its way to the engine passes through 
a separator marked A’ in Fig. 14, A being the steam 
pipe from the boilers, and B the steam pipe from the 
separator to the bottom of the high-pressure cylinder 
jacket, The drainage of the water from the separator 
and its connections is arranged in a way which is 
somewhat unique, a mixture of steam and water being 
drawn off from the lowest point of the separator, and 
used for driving the duplex feed-pump. In this way 
a good circulation is insured in the jacket. 

Very complete arrangements have been made for 
——- of the drainage from the different cylinders 
and separators, &c, details being given in # 








is moved to and fro, by the rotation of the valve 
shaft carrying its eccentric. According to the position 





line of the shaft when loaded. 
The governors are of the Hartung type, and are fitted 


igs. 13 
to 15. The drainage of the high-pressure c Sadar 
jacket and steam separator passes, under normal condi- 





712 


ENGINEERING. 


[May 29, 1896. 











tions, by pipes F and G through a check valve into the 
mixer T, and from there with the feed water from the 
donkey pump into the boilers; but the starting of 
the engine, and at any time when the feed pump is 
not at work, the drainage escapes through the pipe 
F’ into the drain. 

The drainage of the receiver C’ and the low-pressure 
cylinder is carried by the drain pipes J and 
to the steam trap H’, and from there it escapes into 
the drain; or when the cut-off is so small that the 
pressure in the receiver is less than the atmospheric 

ressure, the drainage is carried by the auxiliary pipe 
i iets the air pump. Should it be required at any 
time to avoid or insulate the steam trap, then the 
drainage is turned through the auxiliary pipe K direct 
into the dra'n. To insure the purposes mentioned, 
each of the pipes H’, L, and K is provided with a 
cock which has to be opened or closed according to 
the required flow of the drainage from the receiver and 
jacket. 

An ejector is fitted at O (Fig. 14), by means of 
which the exhaust pipe D can be freed from water. 
Should any accumulate during the stoppage of the 
engine, by opening the cock on the drainage pipe P, 
ani giving steam to the ejector O, all the accumulated 
water is carried into the drain and a small vacuum is 
created in the pipe, so that the exhaust steam is 
directly condensed when the injection cock U! is 
opened. 

The feed water is taken from a cold-water tank, in 
place of from the hotwell, In this way risk of injury 
to the boilers from the entrance of mineral oil is 
avoided. The feed is mixed with water from the 
high-pressure jacket and separator, which is free from 
impurity, and is further heated by live steam before 
being sent into the boiler. 

The mixing of feed with drainage water and steam 
takes place as follows: The pump is supplied with a 
regulating cock which connects the suction valve with 
the delivery valve, so that when the cock is quite 
closed the pump passes all the water flowing through 
it from the tank to the boiler ; if the valve is partially 
opened, then a part of the water only passes on; the 
remaining portion circulates back, and returns from 
the delivery to the suction side. If the regulating cock 
is full open then all the water continues to circulate 
from delivery to suction, and none passes to the boiler ; 
but the drainage continues to be delivered ; for at the 
moment the check valve on the boiler is closed and 
the suction stroke of the pump commences, a vacuum is 
created in the pipe S, which opens the check valve a, 
on the drain-pipe G, and permits water and steam from 
the high-pressure cylinder jacket and separator A' to 
enter the mixer T. On the return stroke of the pump 
as the plunger forces the water into the boiler the water 
pressure closes the check valve at a, and the flow of 
condeused water and steam ceases, and so on, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 20. 

DuLnEss prevails in iron trade circles, although the 
consumption of iron isvery largely in excess of last year. 
Prices have weakened recently under an accumulation 
of stocks, which, however, is not seriously regarded 
by furnace interests, in view of the heavier summer 
demand, Billets are still weak, because of stocks in 
hands of middlemen. The demand for rolling stock 
and railway equipment shows improvement, and 
bridge-iron makers are in receipt of specifications this 
week for 7000 tons of bridge material. Chicago and 
other western markets continue to show improvement, 
especially in material for engineering work, water 
pipe, and general construction, including rails for re- 
pairs. Municipal contracts are being given out in 
towns and cities for water, gas, and electric light 
work, to say nothing of electric roads, and the indi- 
cations are that the accumulation of requirements 
from these numerous sources will constitute a good 
and steady demand for mill and shop products. Crop 
reports are excellent, and western credit is improving, 
aud shop and factory work is better. The dull trade 
is shown by the fact that New York loans are 
19,000,000 dols. less than a year ago, and deposits 
81,000,000 dols. less. Gold exports are increasing. 
The financial situation is not satisfactory. No improve- 
ment is looked for until after July 1, when political 
considerations will be before us clear. Prices are 
weak, Consumers are restrictiug purchases. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—To-day business was resum 
on ’Change here, but very few = were present, most 
of them being still away on holiday. The tone of the 
market was fiat, and the amount of business transacted 
was only small. What business was done was for early 
delivery, and reliable quotations for forward delivery 
were not obtainable. Pig-iron producers were in no 
hurry to do business at market rates, and several of them 
would not quote below 37s, 6d. for early f.o.b. delivery of 
No. 3 g.m.b. Cleveland pig iron. Buyers, however, would 
not pay that figure. A few parcels changed hands at 





37s. 3d., and that price was regarded as the market quota- 
tion, but several purchasers were unwilling to pay even 
that figure. No. 4 foundry was put at 363. 9d, grey 
forge 363. 3d., and white 36s. Middlesbrough warrants 
opened at 37s. 2d., and closed weak at 37s. 1d. cash buyers. 

ast coast hematite pig iron was in good request, but the 
supply was abundant, and prices were not over — 
Something like 45s, 6d. was generally quoted for early 
delivery of Nos. 1, 2, and 3. 
12s. 74d. cash buyers. 


Manufactured Iron and Steel.—Little or nothing new 
can be reported of the northern manufactured iron and 
steel trade. Most firms have a good number of orders on 
their books, but new contracts are very difficult to secure, 
and quotations for most classes of material have a down- 
ward tendency. Common iron bars, iron ship-plates, and 
steel ship- angles are each 4/. 15s., iron ship - angles 
41, 123. 6d., and steel ship-plates 4/. 17s. 6d.—all less the 
usual 24 per cent. discount for cash. The accountant to 
the Board of Conciliation and Arbitration for the manu- 
factured iron and steel trade of the north of England has 
just issued his certificate, showing that for the two months 
ending April 39 last the ——— net selling price was 
4l. 16s., against 47, 16s. 7d. In accordance with the 
sliding scale arrangements, wages for June and July will 
therefore be the same as prevailed during the preceding 
two months. 

The Coal and Coke Trade.—Coal on the whole is dull, 
and coke is hardly so firm as it was. Good blast-furnace 
coke is quoted from 13s, 6d. to 13s. 9d. delivered here. 


Rubio ore was put at 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pesos Market.—Owing to the occurrence of 
the Queen’s Birthday and the Whitsuntide holidays, the 

ig-iron market was a blank on Thursday and Friday of 
ast week and on Monday of this week. When business 
was resumed on Tuesday, the market had a firm appear- 
ance, but there were numerous selling orders in the 
market, and prices ultimately closed in the forenoon 
lower, after having rallied. Hematite iron was rather 
easier ab 47s. 6d. per ton cash, and Cleveland iron gave 
way 3d. per ton. About 20,000 tons were included in 
the turnover. The market was dull and irregular 
in the afternoon, when only a jobbing business of 
some 10,000 or 12,000 tons was done. Prices gave way 
another 1d. to 14d. per ton. Scotch warrants were 3d. 
down on the day, The closing settlement prices were: 
Scotch iron, 46s. 74d. per ton; Cleveland, 37s, 4$d.; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 47s. 44d. and 44s. 9d. per ton. There was a flat 
market this forenoon, when about 22,000 tons were dealo 
in at a further decline in prices. In the afternoon the 
market again showed evidence of weakness, some 20,000 
tons changing hands ab still further slight reductions. 
The settlement prices at the close were, 46s. 44d 
37s. 14d., 47s, 14d., and 44s. 74d. per ton respectively. 
The following are the current quotations for several No. 1 
special brands of makers’ iron: Clyde, 503. per ton ; Gart- 
sherrie, Summerlee, and Calder 50s. 6d. ; Coltness, 533.— 
the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 50s. ; Shotts (shipped at —_. 
52s. per ton. Last week’s shipments of pig iron from all 
Scotch ports amounted to 5023 tons, as compared with 
4712 tons in the corresponding week of last year. They 
included 220 tons for the United States, 375 tons for 
South America, 122 tons for India, 111 tons for Australia, 
190 tons for Italy, 600 tons for Germany, 980 tons for Bel- 
gium, 100 tons for China and Japan, smaller quantities for 
other countries, and 2206 tons coastwise. The year’s 
shipments for the year up till last Saturday amounted to 
125,920 tons, against 120,316 tons in the corresponding 
portion of last year. There are 81 blast-furnaces in actual 
operation, as compared with 7lat this time a year ago. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 357,424 tons — afternoon, 
against 356,030 tons yesterday week, thus showing an 
increase for the past week amounting to 394 tons, 

Finished Iron and Steel.—There is a large amount of 
both Eaglish aud Scotch iron being consumed in the wert 
of Scotland. In most instances the finished iron works 
are well employed. The makers of bar iron are said to 
be contemplating an advance of prices to the extent of 
2s. 6d. per ton; makers of sheets, however, find it 
scarcely possible to secure full prices, the demand 
having slackened off. It is alleged that the re- 
cent high see paid for sheets was due to the fact 
that the makers — new orders for eC delivery, 
putting back old and less pressing orders. All the steel 
works are well supplied with orders, and there are very 
encouraging prospects. Altogether there isan unusually 
heavy output; it is probable that there never was a 
greater output in the history of the Scotch malleable iron 
and steel trades. 

Sulphate of Ammonia.—It is reported that buyers of 
this commodity have been offering 87. 2s 6d. per ton; on 
the other hand, it is positively affirmed that the nominal 
quotation yesterday did not exceed 8/. 1s. 3d. per bon, 
which is again the quotation to-day. 


Glasgow Copper Market.—There was a strong copper 


ed | market yesterday forenoon, and on the sale of 200 tons 


the price rose 63. 3d. per ton. In the afternoon 250 tons 
were dealt in, and the price left off 8s. 9d. up on the day. 
The market was also strong this forenoon, when some 150 
tons changed hands at 47/. 3s. 9d. to 47/. 53. per ton 21 
days, and 47/. 8s. 94. two months. In the afternoon 100 
tons were dealt in, again at increased prices. The close 
was 471, 83. 9d. per ton cash buyers, and 47/. 16s, 3d. 
— months—being an advance on the day of 8s. 9d. per 
in. 


New Find of Coal near Glasgow. — Messrs. Dunn 





Brothers, Glasgow, have been engaged for the last 18 
months in putting down a new colliery—two large shafts 
—on Kenmuirhill and Newton, near Carmyle, an eastern 
suburb of Glasgow, and have now cut through the fol- 
lowing seams of coal, all of which are much thicker and 
of finer quality than was expected : 


Thickness. 
ft. in. 
Famous Glasgow upper seam 8 0 
Ell seam __... oe ma 4 0 
Main and Pyotshaw seams 9 6 
Humph seam see a 2 9 
Splint seam ... is 4 0 


The virgin seam is expected to ba reached in a few days. 
Surface appliances are now being erected to screen and 
sorb an output of 1500 to 2000 tons per day, and as the 
available resources will last at that rate for 30 to 40 years, 
and are close to Glasgow, the importance of this large 
supply of coal can be easily understood. This new 
colliery will give employment to fully 1000 hands. 


Valuable Find of Coal near Falkirk.—Mr. William 
Brown, coalmaster, Kilsyth, who is opening up the coal- 
fields on the Carmuir grounds, situated between Larbert 
and Falkirk, belonging to Mr. Forbes, of Callander, has 
just cut a very valuable seam of house coal, 3 ft. 6 in. in 
thickness and of superior quality, 30 fathoms from the 
surface. Ths field is proving to be a rich one, there being 
in it four workable seams of coal, varying in thickness 
from 2 ft. 6 in. to 3 ft. 10 in. It is of considerable extent, 
and is traversed both by the Caledonian and the North 
British Railways, so that the coal will have ready access 
both to the Forth and the Clyde ports. 


Clyde Shipbuilding Trade.—Some fresh shipbuilding 
contracts have been —— during the past week. It 
is said that the Spanish Government have approved an 
order to Messrs. J. and G. Thomson, Clydebank, to build 
two torpedo-boat destroyers, which are to be ready in six 
months, and to have a speed of 30 miles an hour.—The 
Cork Harbour Board have placed an order with Messrs. 
Fleming and Ferguson, Paisley, for two steam hopper 
barges, the contract price being 11,5000. for each boat.— 
Messrs. M‘Lean and Carmichael, the new firm of ship- 
builders at Greenock, have contracted to build a fine steel 
screw tug for Sir Donald Currie and Co. She is intended 
for the Delagoa Bay service of the Castle Line steamers, 
and will be built up to Lloyd’s highest requirements. Ib 
is probable that she will also be engined at Greenock.— 
Mr. Robert Goelet, of New York, has just ordered 
from Messrs. J. and G. Thomson a twin-screw steam 
yacht of 1750 tons, to be fitted with triple-expansion 
engines capable of giving a speed of 18 knots. Her 
fittings will be most sumptuous. Mr. Goelet at pre- 
sent owns the steam yacht Beatrice, and the Clyde- 
bank firm are also building a similar yacht for a 
brother of Mr. Goelet.—The Fairfield Shipbuildiag and 


, | Engineering Company are about to lay down the keel 


of a passenger dle steamer, of unusual length, for the 
Isle of Man traffic. This will bring the number of keels 
on the stocks at Fairfield up to four, which is also the 
number of steamers in Messrs. Stephen and Son’s yard at 
Linthouse, which is near by. 


Completion of a New Dry Dock at Leith.—The new graving 
dock at Leith, which was commenced about two years 
ago, has just been completed, the cost of the undertaking 
being about 30,0007. The dock, which is 285 ft. long and 
70 ft. broad, has been built alongside the Prince of Wales 
Dry Dock, and will be known as the Alexandra Dock. 


The Glasgow Sewage Bill.—A Bill to authorise the carry- 
ing out of a scheme to complete the sewage works of 
the north side of the Clyde isin Parliament this session. 
It is a very important undertaking, and, like the Dalmar- 
nock scheme, it aims at a fron the sewage of the north- 
west and western portions of the city by precipitation on 
a large area of low-lying land at Dalmuir, which was ac- 

uired by the Corporation of Glasgow many years ago. 
he cost of the work is put down at about 60007. Opposi- 
tion to the scheme was offered by the burghs of Partick 
and Clydebank, and by two landowners whose estates 
will be interfered with by the works; but eventually the 
reamble of the Bill was declared proved by a House of 
ords Committee last week. 


New North Bridge, Edinburgh: Laying Foundation 
Stone.—The ceremony of laying the foundation stone of 
the new North Bridge, Edinburgh, was performed on 
Monday with full Masonic honours, and with great pomp. 
It is expected that one half of the new bridge will be 

y for use in the autumn of this year. The cost is 
estimated at 90,000/. Messrs. Cunningham, Blyth, and 
Westland, Edinburgh, are the engineers, and Sir William 
Arrol and Co., Glasgow, are the contractors, with Messrs. 
Beattie and Sons, Edinburgh, as sub-contractors for the 
masonry work. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Colliery Strikes in South Yorkshire. —There are now 
considerably more than a thousand miners on strike in 
South Yorkshire, and this number is likely to be inc’ 
rather than diminished as time goes on. The latest 
trouble has at the Birley epee O near Sheffield, 
where, in consequence of the refusal of the miners of the 
South pit to work at a reduction of 3d. per ton, the com- 
pany gave 130 men notice to leavetheir employment. As 
a ae the whole of the workmen have been balloted on 
the question of giving in their notices, with the result 
that 1177 miners have decided to take this extreme step 
against 109 who favour milder courses. The question 
will come up for consideration at the next council meet- 
ing of the Yorkshire Miners’ Association. There are 500 
miners out of employment at Rylands Main. The 
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employers there are asking for reductions from the price 
list, and the workmen refuse to entertain the subject, and 
it is thought that some weeks will elapse before the pit 
will be re-opened. At the Hemsworth Fitzwilliam Col 
liery hopes are entertained of an early settlement. 


Yorkshire Coal Contracts.—The Midland Railway Com- 
pany have placed their contracts for supplies of hard coal 
during the year ensuing at 7s. per ton for best Barnsley 
hards and 6s. 3d. for Parkgate hards. Tenders were invited 
for supplies for three, six, nine, and twelve months respec- 
tively, and as the result of several meetings of colliery 
proprietors called to consider the subject, it was decided 
that last year’s rates were the lowest possible under the 
circumstances. The colliery owners, generally speaking, 
are disposed to congratulate themselves on the mainten- 
ance of last year’s rates. The prices obtained in previous 
years for supplies were: June, 1895, 7s. per ton; June, 
1894, Sa. 6d.; June, 1893, 7s. 6d.; June, 1892, 9a. 6d. ; 
June, 1891, 10s. to 103. 6d.; June, 1890, 103. 6d. to 11s. 
The Lancashire and Yorkshire Railway Company placed 
their South Yorkshire contracts last year at 63. 9d. per 
ton, but the quotation accepted this year has not yet been 
made public. 


Sheffield Cutlery and German Competition.—The Cuilers’ 
Company of Sheffield have received an official communica- 
tion to the effect that a large proportion of the barbers’ 
cutlery, scissors, clippers, &c., used in the British colonies 
is of German or American make, and that it controls the 
market owing to its greater lightness and neatness of 
finish as compared with the Sheffield articles. It is plain 
that although Sheffield firms are working hard to regain 
supremacy in this direction, there is much truth in the 
complaint. There is a lack of adaptability on the part of 
asection of both the manufacturing and working classes. 
Old patterns are continued in face of suggestions for altera- 
tion or improvement, and the pressure of foreign com- 
petition is ignored. The official letter referred to will 
be of great service if those engaged in the cutlery trade 
will adapt themselves to the requirements of the foreign 
and ccelonial markets, 


Sheffield and the Great Frost.—The accounts of the 
Sheffield Corporation Water Department have been 
issued. They have an added interest because of the 
record they show of the additional expenditure caused by 
the great frost of 1895. Last year’s accounts included an 
extra cost of 11567. from this cause, and the accounts now 
under review show a further cost of 9464/,, making a total 
charge of 10,6202. After meeting this expenditure in 
addition to the ordinary charges, there is a profit of 23731. 
on the year. The effect of the frost upon the dis- 
tributing pipes is interesting from the point of view 
of the engineer. The work of repairs, relaying, and lower- 
ing pipes following on the frost was not completed until 
the second week in July. The mains thus repaired or 
relaid amounted to an aggregate length of 31,519 lineal 
yards, or 178 miles, The number of applications made 
direct to the department by consumers whose pipes were 
frozen or burst, or otherwise deprived of water, was over 
16,000, and in addition 10,925 applications were received 
from plumbers requiring water to be shut off for repairs, 
where stop taps were not fixed. The draught upon the 
system reached a maximum of 16,000,000 gallons daily, as 
compared with 74 million gallons normal daily consump- 
tion. 


Improvements at the Victoria Station, Sheffield. —The 
Manchester, Sheffield, and Lincolnshire Railway Com- 
pany are about to carry out an extensive improvement 
scheme at their Sheffield station. There is to be a second 
entrance in Sussex-street, connected with an inclined way 
from the street, up which vehicles may drive. A double 
subway will be provided, one division serving for pas- 
sengers, the other for luggage. Before full use can be 
made of the entrance, Sussex-street requires to be com- 
pleted towards Savile-street, and a bridge will have to be 
thrownoverthe Don. The internal improvements include 
the provision of a new platform, a new line for passenger 
trattic, and the enlargement of the existing bays, the main 
portion of the alteration consisting of the widening of the 
north side of the station. The cost of the undertaking 
will be about 65,000/., exclusive of the value of property 
and interests to beabsorbed by the scheme, The company 
desire to get their extension through before the London 
per is opened, which will probably be in the middle of 


. South Yorkshire Coal Trade.—Many of the collieries 
in South Yorkshire have been idle during the first half of 
the week, the lack of demand for coal having caused a 
longer cessation for the holidays than usual. There is a 
very limited inquiry for house coal, and especially is this 
the case with regard to the London and southern markets, 
The competition of seaborne fuel is excessively keen, 
and it is only with difficulty that remunerative prices are 
obtained. The steam coal industry has improved, both 
for export and home account, and the local collieries are 
sending large supplies to the Humber ports. Manufac- 
facturers’ fuel ia dull. Coke finds a ready market. 
Quotations are as follow: Best Silkstones, 8s. to 9s, per 
ton ; Barnsley house, 7s. to 8s.; Barnsley hards, 63. 9d. 
to 7s.; manufacturers’ sorts from 4s. 8d. to 5s. 6d.; coke 
active at from 10s. 6d. to 123, 6d. 


Iron and Steel.—Business in the iron and steel indus- 
tries of South Yorkshire maintains its position. In the 
foundries there is a satisfactory trade, and makers of 
flax-spinning and hydraulic machinery report steady pro- 
gress. Pig iron is very firm, consequent on the conclusion 
of the strike in the north. The cutlery trade is dull, but 
the workmen engaged in the file industry have succeeded 
in obtaining 10 per cent. advance for six months, 

ectro-plate and cutlery move off better. Marine en- 


gineering work finds employment for the average num- 
and armour-plate work keeps large 


ber of workmen, 





numbers of men engaged at full stretch. South Africa is 
absorbing large quantities of mining tools and rock- 
boring appliances. Quotations for raw and finished 
material are as follow: Bessemer billets of special carbon, 
5l. 12s. 6d. to 61. per ton; hematites, 54s. 6d. to 57s. 6d. 
delivered in the district ; Lincolnshire forge iron, 39s ; 
bar iron firm at 5/. 10s. at manufacturers’ works, 6/. in 
warehouse ; Siemens-Martin steel, 7/. 103. per ton for 
average qualities. 


MISCELLANEA. 
From the census taken in March last, it appears that 
the population of “ Registration London” is now 4,411,271, 
an increase of about 200,000 in the last five years. 


The Seagull, torpedo gunboat, Lieut. and Commander 
Arthur Barry, is to be taken in hand at Portsmouth and 
have water-tube boilers substituted for her present ones, 
which are of the locomotive type. 


The Cape Government have signed a contract with the 
Grand Junction Company for the construction of 300 
miles of new railway line to which subsidies are to be 
granted by the Legislature. 

From the annual report of Her Majesty’s Inspectors of 
Explosives, it appears that there are now upwards of 
10,000 persons engaged in the manufacture of these pro- 
ducts in the United Kingdom, and there were 40 persons 
killed and 167 injured by accidents during the year. 


Some time ago the French military authorities dis- 
covered that the water pipes to a certain citadel were 
badly furred, their inside diameter being reduced from 
22 in. to 14 in. After removing the pipes, an attempt was 
made to clean them by immersion in a bath of hydro- 
chloric acid, but without success. It was then decided 
to try the effect of heating the pipes. To this end they 
were stacked loosely in a pile and a wood fire lighted round 
them. After cooling it was found that the furring could 
easily be knocked out, and of 137 lengths of piping only 
six were injured in the process, 


Compressed air is being largely used at the Pullman 
Car Company’s works for power transmission in place of 
the belting formerly used. It is interesting in this con- 
nection to recall the fact that power transmission by 
means of air was largely adopted at the Suho Works of 
Messrs. Boulton and Watt the best part of a century 
ago, but in this case vacuum motors were used, and con- 
sequently the same compactness of plant was not obtain- 
able as when compressed air is used, Messrs. Easton and 
Anderson (now Messrs. Easton, Anderson, and Goolden, 
Limited) also many years ago extensively adopted the use 
of compressed air for driving steam hammers, punching 
and shearing machines, &c., at their works at Erith. 


Messrs. Willans and Robinson, Limited, are issuing 
4 per cent, firs) mortgage debenture stock to the amount 
of 100,000/., the money being required to complete the new 
works at Rugby necessitated by the great extension of 
their business during the last few years, and by their 
having taken up the introduction of the Niclausse boiler, 
for the manufacture of which a special plant is being pub 
down. The subscription list opens on Monday, June 1, 
and closes at 4 pm. cn the following day. Engines 
aggregating 27,883 indicated horse-power were sup- 
plied by the firm last year, and during the first four 
months of the present year orders for more than even the 
above large total have been received. 


From a memorandum relating to the Uganda Railroad, 
just issued, it seems that on further consideration the 
committee appointed to report on the proposed line deem 
it advisable to raise the estimate of the cost to 3,000,000/., 
instead of the 2,240,000/. originally fixed. The ascent 
from the coast to the tableland will, it appears, prove more 
costly than was originally anticipated. The estimate for 
the work during the current financial year is 500,000/., 
with which it is hoped 100 miles of line may be built and 
the materials for 100 miles more provided. Preliminary 
work was commenced last December, and there are now 
1100 artisans and coolies from India at work, and 1000 
more are expected. It has also been found possible to 
employ native labour. Plant and material for 30 miles of 
line have already been dispatched. 


The British Aluminium Company, Limited, of 9, 
Victoria-street, Westminster, have issued a pamphlet 
giving directions for working and soldering the metal in 
question. Various alloys are also dealt with, including 
the well-known bronzes. High claims are made for an 
alloy with wolfram and copper, aud also for a ternary 
alloy consisting of wolfram, aluminium, and nickel. The 
former alloy has a tensile strength ranging from 10 tons 
when cast in sand up to 22 tons in the rolled or fo’ 
condition, and weighs but little more than the pure metal, 
its specific gravity being but 2.74. The other alloy is of 
practically the same — and strength, but is harder. 
Nothing, however, is said as to the aluminium brasses, or 
alloys of this metal and zinc, which, according to M. Le 
Chatelier, are destined to play an important part in in- 
dustrial metallurgy. 


Ina paper read before the Society of Arts on the use of 
compressed air in tunnelling, Mr. E.W. Moir, M.I.C.E., 
states that at one time on the Hudson River tunnel, out of 
the 40 or 50 men employed there was one death a month. 
By treating the bad cases homceopathically this enormous 
death rate was reduced to only two deaths in 15 months 
out of 120 men employed. When attacked, the men were 
placed in a special air chamber and the pressure raised to 
one-halfthatin the tunnel. The pressure was then gradually 
lowered at the rate of about 1lb. per minute. Even in 
severe cases the men left the chamber quite cured. Mr. 
Moir also states that it is important to have pure air in the 
tunnel, an increase of sickness occurring when the — 
tion of carbonic acid exceeds one part per thousand. Ib is 








also advisable to give every man a cup of hot coffee before 


he comes out of the compressed air, a warm room should 


| be provided to dress in, as well as extra clothing to wear 


inside the lock, 


In an article published in Machinery, an American 
technical journal, Professor Thurston gives an account of 
some of the physical properties of magnesium. In the 
first place, its specific weight is as only about two-thirds 
that of aluminium, viz., 1091b. per cubic foot. It melts 
at 811 deg. Fahr., and has electrical conductivity equal 
to 41.2 per cent. that of pure copper. Its tenacity ranges 
from 22,000 1b. up to 32,000 Ib. Lard yi inch. Its elastic 
limit in the shape of wire is about 87701b. persquare inch, 
and its elastic modulus about 1,945,000 lb., or less than 
that of most stones. The cast metal has a much lower 
tenacity, ranging from 96401b. to 13,6001b. per square inch. 
Alloyed with aluminium up to 10 cent. of magnesium, 
it increased the strength and elastic modulus of the former 
metal, but ter additions yield a weak and brittle alloy. 
Professor Thurston further states that all attempts made 
at the Sibley College to form an alloy of copper and mag- 
nesium have completely failed, though much time and 
trouble were spent on the matter. 

Still another engine based on the kinematics of the 
universal joint is being brought forward, this time in the 
States, by the Knickerbocker Engine Works, Hartford, 
Conn. The plan has been often tried in this country, one 
of the most successful being the Fielding engine, which 
was exhibited at the Inventions Exhibition. Kssentially 
all these engines consist of two lengths of shafting, 
connected by a universal joint, and placed at an angle 
with each other. The cylinders, usually four in number, 
are placed on or around one of these shafts, and their 
pistons are coupled by connecting-rods to a disc con- 
centric with the other. On turning the apparatus round, 
auy given point in this disc alternately approaches and 
recedes from the cylinders. Hence, conversely, as the 
pistons work to and fro in the cylinders, they cause the 
disc in question to rotate. The steam is usually distri- 
buted by a rotating valve. The mechanism in question 
has had a singular attraction for inventors, and it is 
interesting to note its reappearance in America. 


Several foreign warships are now fitted with both 
electric and hand gear for the movement of vurrets and 
guns, and the working of ammunition hoists. The latest 
addition to the number is the Emperador Carlos V., 
armoured cruiser, launched in 1895, and now being 
pushed forward to completion at Cadiz. She carries 
two 11l-in. Hontoria guns, forged and built at Creusot, 
in revolving turrets, one fore and the other aft, as her 
principal armament. The vertical movement of the guns 
is effected my means of a hand winch, but the Forges eb 
Chantiers de la Méditerranée are supplying electric gear 
for the working of the hoists and the revolution of the 
turrets. The electric apparatus is beneath the armoured 
deck, and is operated by a commutator from the turret; 
bub, in case of failure, both the hoist and the turret can 
be worked by hand. A like arrangement has been fitted 
by the same company in the Danish armoured gun-vessel 
Skjold, which is in De saa at Copenhagen. The Capitan 
Prat, built for the Chilian Government at La Seyne, was 
the first warship to attract attention by the application of 
electricity to the movement of her guns; but eubsequentiy, 
in the French service, the system has been applied in the 
J So and Saint Louis, battleships, the Latouche- 
Tréville and Pothuau, armoured cruisers, and the D’En- 
trecasteaux, first-class cruiser, now under construction abt 
La Seyne. 





BetcrAn Coat Exrorts —The quantity of coal exported 
from Belgium in the first quarter of this year was 
1,009,112 tons, as compared with 1,196,127 tons in the 
corresponding period of 1895. The exports to France 
figured for 759,146 tons, as compared with 938,166 tons in 
the corresponding period of 1895. 





JAPAN.—The population of Japan at the close of 1894 
was not much less than 42,000,000. As Formosa has 
been added to the Japanese territory by the recent 
treaty of peace, 3,000,000 Formosans have become 
Japanese subjects. The area of Japan is about equal to 
that of Sweden. From a population standpoint Japan 
ranks as the fifth power in the world, 





AMERICAN TRADE WiTH A¥FRIcA.—The exports from the 
United States to South Africa in the 11 months ending 
November 30 last year were valued at 1,047,8907, This 
total exhibits an increase of 325,007/. as compared with 
the corresponding value in the corresponding period of 
1894, The increase was largely attributable to heavy 
shipments of wheat and steam engines and machinery. 





Pie IRon in GERMANY.—The production of pig iron in 
Germany in March was 551,157 tons, as compared with 
451,144 tons in March, 1895. The a ate production 
in the first quarter of this year was 1,860,305 tons, as 
compared with 1,405,423 tons in the corresponding period 
of 1895. It will be seen that the output increased in the 
first three months of this year to the extent of 154,932 
tons, or rather more than 11 per cent, 


PrRsoONAL.—Messrs. Alexander Mather and Son, Edin- 
burgh, have removed their works from Fountain Bridge 
to the Orwell Works, Dalry-road. The new buildings 
have been specially designed to suit the requirements of 
their business.—The Brush Electrical Engineering Com- 
pany, Limited, have, owing to the active demand for the 
Raworth universal steam engine, decided to make a 
large extension of their works at Loughborough. The 
new tool-shop, to be entirely devoted to the engine trade, 
will measure 100 ft. long by 48 ft. wide.—Mr, James S, 
Gaskell, M.1.C.E., has been appointed resident engineer 





to the Surrey Commercial Dock Com in succession 
to the late Mr. James Adair MeCounethian. 
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COMPANY PROMOTION AND 
HORSELESS OARRIAGES. 

Tue horseless carriage boom is going to afford a 
rich field for the operations of the professional com- 
pany promoter ; a veritable Tom Tiddler’s ground 
for those ingenious, but not over-scrupulous, per- 
sons who exist and grow rich mostly by virtue of 
the credulity and greed of small speculators. These 
booms, rushes, speculations, and fevers are the 
curses of honest industry. The haste to get rich 
kills useful work. Perhaps no industry suffers more 
from this than the engineering industry ; inventor, 
capitalist, and workman alike being constantly 
made victims. Indeed, the whole country is poorer 
for every over-blown scheme floated—and which, 
in the inevitable course of events, collapses—if only 
from the fact that honest sober ventures are thereby 
discredited, and enterprise is thus checked. 

We are believers in the further extension of 
mechanical traction, but it will not come with 
the rush that many anticipate. Changes of this 
kind are of necessity gradual. The ‘* pass- 
ing of the horse,” of which we hear so much, is 
an absurdity. Those who are now trying to tempt 
the sanguine small investor point to the rail- 
way and the bicycle as examples of what will take 
place in regard to horseless carriages ; forgetting, 
or hoping those they address will forget, that 
it took the best years of George Stephenson’s life 
to establish the railway. There was a wide gap 
even between Stockton and Darlington and Liver- 


**| pool and Manchester ; whilst to carry the history 


of steam locomotion to a period when many of the 
great lines were paying reasonable interest on the 


20 | capital expended, brings us well within the memory 


of men who would scorn to describe themselves as 
‘‘elderly.” That is a point intending plungers on 
horseless carriage speculations would do well to 
remember. As for the cycle business, it took 20 
years to establish it on anything like an important 
basis ; and even now, with the woman’s mania— 
which will go out like a snuff when fashion changes 
—in full swing, the establishments which are 
paying big dividends, are those which have grown 
up bit by bit from small beginnings. It is by 


3 
4) accretion that prosperous businesses are made, not 


by prospectuses. 
The credulity of the investing public seems in- 
exhaustible ; no bait is too coarse, no lure too ill- 


726 | concealed, to attract victims. Often a simple addi- 


tion sum would show the futility of the expectations 
set forth ; a little investigation would reveal how 
certain is the gain of the promoters, how impro- 
bable that of the investor. We turn to the 
columns of the press and occasionally find whole 
sheets occupied by mammoth advertisements of the 
formation of acompany. They are numerous and 
costly enough to be a serious handicap to any legiti- 
mate business likely to be done, and are penned in 
the worst possible taste, with a coarse attempt to 








glorify an individual taking a prominent part in the 
business. One would think their tone would be 
sufficient to alarm any educated person, but pre- 
sumably it is not so, and doubtless the experienced 
individuals who have the conduct of such affairs 
know best how to appeal to their public. Perhaps 
itis that parsons, country doctors, naval and mili- 
tary officers, and the widows of all these, who form 
the bulk of the company-monger’s clients, think 
that vulgar self-assertion and business shrewdness 
must always go hand in hand. 

Returning, however, to the business more par- 
ticularly in hand, the horseless carriage boom, we 
find many conditions combining to lead the unwary 
investor astray. The ball was set rolling by a Paris 
journal in search of an advertisement, which offered 
prizes for a race of mechanically-propelled carriages. 
The novelty of the competition insured attention, 
and there was much glorification of the winner ; 
but those who followed the incidents of this race 
will remember how, more than anything, it proved 
that horseless carriages were very far from being in 
a sufficiently advanced state to take their place on 
the road as vehicles either of pleasure or commerce. 
It was an oil engine carriage that won this race, 
and since then oil engines have been mostly to the 
fore as motors for road carriages. It is not our 
present purpose to discuss in detail the rival merits 
of oil, electricity, and steam, but certainly the 
latter is not so far out of the running as appears 
to be generally thought. We have seen most of the 
oil motor vehicles now before the public, and have 
no hesitation in saying that radical improvements 
must be effected before any one can be pronounced 
a practical success in the wide sense of the expres- 
sion. For pleasure purposes, as we recently said, 
it would require a man to be a very enthusiastic 
mechanical amateur, or a devoted seeker after 
notoriety, before he would look for recreation in one 
of these machines. In fact, the whole class of 
pleasure carriages may be ruled out of the pro- 
gramme, so far as present development has gone. 
It is advanced that the mechanically propelled 
bicycle will afford a large field of enterprise, and 
certain enthusiasts—or those who would encourage 
enthusiasm in others—talk as if next year, nearly 
all the millions of bicycles which scour the country 
every fine Saturday and Sunday, would be mechani- 
cally propelled. e may mention one fatal blot on 
this brightly-hued picture of the exploiter—the ex- 
pense. Bicycling is the poor man’s—at any rate the 
comparatively poor man’s—recreation. As for ladies 
—well, one remembers roller-skating. Now, a 
new high-class bicycle can be bought for 18], a 
useful machine for about 101. We are not aware 
that motor-bicycles have yet been placed upon the 
market, but they must be worth at least five or six 
times the latter sum. Bicycling is chiefly valued 
by its devotees as an athletic pursuit, or, at any 
rate, as a means of taking exercise. Its freedom 
and independence are its great charms. The com- 
plications and restraints of motor-driven bicycles 
or tricycles, the enormously increased liability to 
breakdown, the necessity of obtaining fuel, the 
heat and stench, in addition to the great expense 
and increased risk, will, we think—and we are no 
enemy to machinery—effectually prevent them be- 
coming widely popular as a means of recreation. 

The most promising field for the development of 
mechanical locomotion on the public roads, is in the 
direction of haulage and the conveyance of pas- 
sengers, that is, in competition with light railways. 
We can imagine a service of mechanically pro- 
pelled hansom cabs, but we do not think me- 
chanical science has yet solved that problem, 
even if all legislative restraints were at once 
removed, a fact as yet unaccomplished; and 
here again the intending investor would do 
well to remember the many slips between the Bill 
and the Act. For haulage and heavy passenger 
vehicles, steam stands on a better footing in com- 
a with oil engines than in the case of the 
ighter vehicles, although we are far from convinced 
that in any case oil motors have the advantage ; 
in fact, our leaning is rather the other way. The 
great objection to steam is that feed water for 
the boiler has to be carried, or else a comparatively 
large quantity of refrigerating water is required for 
condensing oe. We saw a few days ago at 
the Crystal Palace, a steam tricycle, made some 
time ago, which had an ordinary condensing steam 
engine, and which was said to have worked very 
successfully on the road. In this case the circulat- 
ing water was carried in a small tank and was cooled 
by a fan. The whole arrangement, although 
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showing great ingenuity, was evidently of an experi- | 
mental nature, and was capable of improvement. 

If this little vehicle could be worked successfully, 

it is certain a carriage on the same principle, but of 

larger size, could be made effective ; and we should 

think in such a case no one would hesitate to select 

a smooth-running steam engine rather than oil 

motors of the nature that are now generally applied 

to motor carriages. 

If steam be preferable for the lighter vehicles, it 
will, doubtless, be used for those of a heavier 
nature, and here again is a point for the intending 
investor in horseless carriage companies to reniem- 
ber. There are at present in this country a number 
of engineering firms who have for many years heen 
engaged in the production of steam carriages for 
common roads. They have been hampered by 
legislative restrictions, but such experience as has 
been accumulated rests with them. For some time 
past the particular business in which these firms are 
engaged—generally the agricultural engineering 
business—has been in a somewhat depressed con- 
dition ; or at least competition has been so 
brisk that great keenness has been discernible in 
seeking fresh outlets for enterprise. 
sources of trade the oil engine industry has been 
closely studied ; indeed, the agricultural engineers 
have spent more time and money on this descrip- 
tion of motor than any other class of manufacturers. 
We may depend that these firms are keeping a 
watchful eye on the course of legislation and on the 
demands that will follow ; and it will be to them, 
with their existing resources, facilities for trade, 
and accumulated experience, that the harvest will 
fall, rather than to new companies having their way 
to make, and established chiefly for the sake of 
paying enormous and exorbitant sums to those who 
have acquired control of inventions of unproved— 
possibly of doubtful—commercial utility. 

There are many other points upon which we 
could speak, showing that the revolution in road 
traction is not cut and dried for the hour when 
legislative restrictions are to be removed. There 
would, for instance, be the difficulty in getting 
suitable light oils in the enormous quantities that 
would be required to drive all the vehicles that 
would have to be made before dividends could be 
earned to pay interest on the vast capital that is 
apparently to be asked for. There is the danger 
inseparable from the use of. very light oil. Then 
there is the matter of attendants. Every country 
lad knows something about a horse and cart ; 
coachmen, grooms, and stablemen are to be 
numbered by thousands in this country. Could all 
these men be turned into skilled mechanics at a 
day’s notice, or ever? It would require a skilled 
mechanic to look after and keep motor cars in 
repair. We do not hesitate to say that if the revolu- 
tion in the propulsion of vehicles on common roads, 
of which we have heard so much lately, were effected 
at once, nine-tenths of the carriages would be laid 
up in a month or two for lack of men able to keep 
them in going order. The country does not con- 
tain skilled mechanics enough for the purpose. 
Again, supposing the mechanics to exist, would it 
pay for the average carriage-owner to employ them? 
A coachman or groom is more or less a domestic 
servant. A mechanic is a very different kind of 
man. He is fit for nothing but his machinery, and 
would very properly refuse to help in the garden 
or turn his hand to the many jobs that the groom 
or coachman takes as a matter of course in small 
establishments. 

We are not wishful to check the development of 
the horseless carriage, and, indeed, little we -can 
say would much influence the inevitable course of 
events. That which has formerly appeared in 
the columns of ENGINEERING is proof of our 
views on this point. What we wish to do, 
however, is to warn the investor from risking 
his money in ill-considered echemes, decked with 
sanguine promises to attract the ignorant. 

We feel sadly conscious that we have taken up 
our parable in vain. We might as well descant on 
the folly of backing horses or punting on the green 
cloth. It has been ever the same, from the days of 
the South Sea Bubble, and doubtless long pre- 
viously, down to the present hour. When the 
Emma Mine business was exposed there were 
sanguine persons who said that would put a stop 
to wild-cat schemes for a generation or two, but 
the crop of victims seems inexhaustible. It is 


sad to think that such men as Jabez Balfour 
should have lived and laboured in vain. No one 


Among other | P 





can deny that such talented gentlemen worked 


long and earnestly to create object lessons which 
should have served as danger signals to credulous 
investors, but of what good are danger signals to 
the wilfully blind ? 





THE SAILING FLIGHT OF BIRDS. 

Durinc recent years many observers have 
attempted to explain how it is that birds are 
enabled to sustain themselves for a long time in the 
air without any apparent exertion. The following 
explanation, while involving no new principle, may 
serve to overcome some of the difficulties which 
present themselves in connection with most previous 
theories of soaring, or, as it is better called, sailing 
flight. 

We may take as our starting point Professor 
Langley’s well-known paper on ‘‘ The Internal 
Work of the Wind.” Itis easily proved mathemati- 
cally that, given the momentum of a current of 
wind (or, what comes to the same thing, given its 
average velocity), the energy of the wind is a 
minimum when it blows with uniform velocity. It 
hence follows that in a uniform wind it is no more 
ossible for a bird to support itself without flapping 
its wings than it would be for a man in a boat to 
prevent himself from being carried down stream in 
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a uniform current of water without using his oars. 
But Professor Langley has shown that when wind 
blows in irregular gusts it possesses a store of avail- 
able energy which might be utilised by a bird 
floating in it, provided that the bird possessed the 
power of inclining its wings so as always to catch 
every fresh gust of wind on the under side of them. 

Now one of the objections raised against Professor 
Langley’s theory has been the difficulty of supposing 
a bird to be capable of either automatically or 
voluntarily inclining its wings in the manner 
required. But a little consideration will pro- 
bably explain how this action occurs quite auto- 
matically without any voluntary exertion on the 
bird’s part. 

Let us first consider an automatic arrangement of 
a similar kind taken from the vegetable kingdom, 
namely, the parachute of the seeds of the dandelion 
and other composite plants. If a sudden gust of 
wind should strike such a seed, it will set the 
parachute in motion first, and the seed will, there- 
fore, heel over eo as to catch the wind on the under 
side of the parachute (Fig. 1), and the pressure of 
the wind will tend to lift the seed. When the wind 
subsides, the momentum of the heavy seed will 
carry it on beyond the parachute, causing the air 
again to lift the seed. Hence it is that the more 
such a seed is blown about the more it rises in the 
air. 

It is clear that a similar effect would take place 
quite automatically in any bird or other flying body 
whose centre of gravity was slightly below its wing 
surface. The lifting effect continues as long as the 
floating body is not moving with the same velocity 
as the air, and therefore its action can be prolonged 
by increasing the mass of the body so that its 
momentum is less readily generated or destroyed 
by the gusts of wind. But as we increase its mass 
we increase its weight in like proportion, and since 
this increased weight has to is supported by the 
lifting force of the wind, we are no better off than we 
were before. 

For this reason the sailing bird has to adopt some 





other means of increasing the buoyancy of the wind, 
and this it accomplishes by instinctively repeating 
the interesting experiments of the ‘* horizontal 
plane dropper” described by Professor Langley in 
his ‘‘ Experiments on Aerodynamics.” 

Professor Langley found that when a heavy 
horizontal surface had a rapid horizontal motion 
imparted to it by being attached to a whirling table, 
it took a much greater time to fall through a given 
height than when allowed to fall vertically, proving 
that the horizontal motion greatly increased the 
resistance of the air. The same observer also found 
that the horse-power required to sustain a body in 
horizontal flight is less for high than for low speeds. 
In like manner sailing birds have learnt that by 
circling round and round at considerable speed they 
can retard their descent when the wind is blowing 
uniformly, they require less energy to maintain 
them at the same level, and moreover they can 
derive greater lifting power from any gusts of wind 
which strike them sideways on account of the 
increased buoyancy due to their horizontal velocity. 
It is evident that any sudden gust of wind meeting 
a bird in a direction at right angles to the direction 
in which the bird was sailing would cause the bird 
to heel over on one side so as to receive the wind on 
its under surface just as if the bird were at reat, 
only with increased force. 

It will be seen that the present explanation 
ascribes the sailing flight of birds to the action of 
lateral gusts of wind. If the bird is moving with 
suflicient speed to account for the phenomena, 
the only effect of gusts of wind in the line of flight 
would be to periodically increase or decrease the 
head wind that the bird makes by its own motion. 
That a sudden side wind is capable of lifting a bird 
without imparting much lateral motion to it is con- 
clusively proved by the experiments of Lilienthal 
and Pilcher, who have succeeded in allowing them- 
selves to be picked off the ground by the wind and 
deposited again nearly where they started, after 
having been lifted to a height of over 20 ft. 

According to the above explanation, the sailing 
flight of birds, so far from being, as Professor 
Langley calls it, a ‘‘ physical miracle of nature,” is 
asimple and natural result of the laws which Pro- 
fessor Langley himself has so admirably established 
by his valuable experiments. 





THE IRON LOSSES OF 
TRANSFORMERS. 

On Thursday, May 14, there was read before the 
Institution of Electrical Engineers a paper on 
‘* Experimental Tests on the Influence of the Shape 
of the Applied Potential Difference Wave on the 
Iron Losses of Transformers,” by Messrs. Stanley 
Beeton, C. Percy Taylor, and James Mark Barr. 
It was one of those papers which have a consider- 
able theoretical interest, but no very great practical 
value. The losses in transformers due to the shape 
of the applied potential difference wave, form only 
one part—and not a large part—in a complicated 
problem, in which ease of regulation in the 
alternator, capacity for running in parallel, and 
drop in the secondary of the transformer are 
much more important elements. We do not 
say this in disparagement of the paper, which 
was a model of careful and painstaking investi- 
gation, but as a caution against the assumption 
that the results obtained may be regarded as 
governing factors in the design of alternators. 
The experiments were concluded and ready for 
publication last summer, but were held over in 
order that they might be presented to the Institu- 
tion, and in the meantime Dr. Roessler has pub- 
lished the results of researches bearing on the same 
subject. 

The authors of the paper before us did not 
attempt to use a large number of alternators of 
diverse construction. Neither did they follow the 
plan of using machines giving wave forms en | 
harmonics differing in phase, amplitude, an 
frequency, and combining these waves to produce 
other forms of waves. In place of following either 
of these plans they devised a new apparatus, which 
they call an ‘‘injector,” by means of which resist- 
ance or capacity can be thrown into a circuit during 
any similar part of each half-wave. This is shown 
at the right-hand upper corner of Fig. 1. Two 
brushes b,, b, bear on a commutator keyed to the 
shaft of the alternator, of the Fe:ranti type. To 
these brushes is connected a resistance or capacity, 
as the case may be. There are 16 segments in the 
commutator, corresponding to the eight complete 
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periods per revolution of the alternator. 
completely insulated; they merely serve 
periodically short-circuit the brushes. 
other end of the alternator shaft is fixed the usual 


These | 
segments have no connections whatever, being | 
to | 
To the course, possessed very different shapes. 


the potential difference between the terminals of 


the alternator, that is, the zero readings of the two 
waves occurred at the same spot, but the waves, of 


The paper contained many other examples of dis- 


form of Joubert rotating contact-maker, by which | torted waves—some of them very curiously shaped. 
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the form of the wave could be plotted. By means 
of the ecale d round the contact-maker, it is possible 
to find positions for the brush C corresponding to 
the beginning and ending of any particular part of 
the wave. If, now, the brushes 0}, b, are so dis- 
posed that they come on to different segments at 
the beginning of the selected part of the wave, and 
on to the same segment at the end of that part, it 
is evident that the resistance (or capacity) is in the 
circuit for that particular period, and is then sud- 
denly removed until the corresponding part of the 
second half-wave. Twice in each complete period 
the resistance is inserted and twice removed, the 
effect being that the wave is strongly distorted, the 
parts above and below the axis of time being 
similar. 

The tests were made with a Mordey transformer, 
designed for an output of 3 kilowatts. It was 
wound with three coils, two consisting each of 12 
turns, and intended to be used with a pressure of 
50 volts, while the third, or fine wire, coil was 
wound for 2000 volts. This latter, and one of the 
former, were left on open circuit, and the other 
coil was used as the megnetising coil, taking about 
3 amperes at a frequency of 100. As the resistance 
of the coil was only 0.016 ohm, the drop in pres- 
sure due to it was negligible. The instrument for 
taking the waves was an Ayrton and Mather 
quarter-cylinder reflecting electrometer, connected 
up as shown, with a key k, a condenser, a non- 
inductive resistance R, and a water battery in two 
groups. The same electrometer was used for measur- 
ing the potential difference between the ends of the 
non-inductive resistance R placed in series with the 
transformer, and so, indirectly, to measure the 
current flowing through the latter. It will be 
noticed that the secondary of the transformer was on 
open circuit, and thus errors caused by the variations 
of temperature in the iron core, and the non-induc- 
tive resistance R, due to the use of different cur- 
rents, were not introduced into the experiments. 

Fig. 2 shows the normal potential difference 
wave of the Ferranti alternator. It is very nearly 
a sine curve, while the current wave shows the 
characteristic deformation always observed when 
the transformer is working light. The induction 
curve was found by integrating the curve of back 
electromotive force, which in this case is practically 
identical with the applied potential difference wave. 

he power curve was determined by finding the 
products of corresponding instantaneous values of 
the applied potential difference and current. 

Fig. 3 shows the effect of injecting rather a large 
resistance when the current is not in phase with 
the potential difference maintained between the 
terminals of the transformer. In this test a resist- 
ance of 36 ohms was thrown in over the first por- 
tion of the wave, but in addition there was a capa- 
city of 96 microfarads permanently in the main 
circuit, which brought the current into phase with 
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We have not space, however, to reproduce them, 
and must hurry on to the authors’ conclusions. 
These were : 

1. That if the square root of the mean square 
value of the applied potential difference is constant, 
and the area of the potential difference wave is 
constant, then, whatever be the shape of this wave, 
the total iron loss cannot vary. 

2. That if the square root of the mean square 
value of the applied potential difference is constant, 
but the area of the potential difference wave varies, 
then, whatever be the shape of this wave, the total 
iron loss will vary by an amount which is only 
dependent upon the area of the potential difference 
wave. 

The authors came to these conclusions because the 
hysteresis loss depends only on the area of the 
potential difference wave, and the eddy current 
loss is constant for a given effective potential 
difference. The former point is demonstrated by 
the method of drawing the curve of induction. 
The induction must be a maximum when the 
potential difference is zero. Since the induction 
wave is the integral of the potential difference 
curve, it is evident that the area of the semi-wave 
of potential difference, multiplied by the required 
constant, will give twice the maximum induction. 
(This constant must contain the number of turns 
in the magnetising coil and the cross-section of the 
iron core.) This direct relation between the maxi- 
mum induction and the area of the potential differ- 
ence wave is of the greatest importance, for it is 
evident then that the amount of hysteresis loss for 
different shapes of applied potential difference 
waves will then depend only on the areas of these 
waves. Hysteresis tests were made on the trans- 
former, using one 12-turn coil for magnetising, and 
the other for testing. The eddy current loss was 
determined by subtracting the hysteresis loss 
from the total. The authors are of opinion 
that within the limits of acccuracy attainable 
by their experiments, i.c., about 4 per cent., 
the eddy-current loss is proportional to the 
square of the applied potential difference. This 
leads at once to the further conclusion that the 
eddy-current loss is independent of the wave 
form of potential difference, so long as its root- 
mean square-value is constant. 

Figs. 4 and 5 show the most and the least 
efficient forms of waves for a given root-mean 
square-value of 50 volts. The height of wave in 
the second instance has been limited, so that the 
maximum value does not exceed twice the effective 
value, in order that higher insulation may not be 
required. Evidently the smaller the area of the 
wave for a given root-mean square-value, the smaller 
the iron loss in the transformer. In the various 
experiments made by the authors, there was a varia- 
tion of per cent. in the iron losses between the 
most and least efficient forms of waves produced. 
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As the authors used very highly distorted waves 
these figures exceed anything that could be ob- 
tained in practice. But, as we have remarked 
before, there are other and more important con- 
siderations than reducing the small loss resulting 
from magnetising transformers during the period 
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of light load. To build machines to give very 
highly peaked waves would introduce troubles of 
other kinds, and probably it would be found that 
the saving effected would be more than counter- 
balanced by increased expenses in the central 
stations. 





THE SOUTH-EASTERN RAILWAY 
AND ITS LONDON TRAFFIC. 

In recent years the large railway companies 
having termini in the metropolis, have one after 
the other sought to improve their approaches so as 
to accommodate more traffic and to minimise the 
chances of delay. Amongst these are the London 
and Brighton, Great Eastern, London and North- 
Western, the Great Northern, &. But probably 
the line where such improvement is most necessary 
is the South-Eastern, and yet little has been done 
to improve the facilities. It is easy to prove the 
necessity for some change in the method of working 
the traffic. 

It will be seen from the plan on the next page that 
Charing Cross and Cannon-street are both situated 
on the north side of the Thames. Into these two 
stations, over the narrow necks formed by the river 
bridges, cee? the whole of the traffic has to 
be worked. By the present method every up train 
enters first into Cannon-street, most of them going 
out again to Charing Cross, ing over en route 
the path of every down train out of the latter sta- 
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tion. This of itself is bad enough, but when we 
remember that the triangle formed at Borough 
Market Junction is so small that a train of empties 
coming out of Charing Cross may easily be long 
enough to block both the exit and entrance into 
Cannon-street, that the curves of this triangle are 
made up of radii varying from 64 to 12 chains, and 
that there are only three sets of metals—two u 
and one down—to accommodate the traffic, the full 
difficulties of the situation will at once become 
apparent. 

t us now consider the volume of traffic passing 
in and out of these stations, together with the facili- 
ties afforded for working the same. From the list 
given below it will be seen that during the 24 hours 
from 190 to 200 trains are dealt with now; but 
during the summer months traffic is considerably 
greater, and for the purpose of showing graphically 














trains in and out of the station daily, besides which 
there are about 250 engines and empties to be 
taken into account. To accommodate this there 
are six sets of rails leading into the station, and 16 
platform roads. Liverpool-street, which is certainly 
the busiest station in London, totals 900 passenger 








Zee through a2-in. pipe. For ourselves we cannot 
see why the method adopted by the London, Chat- 
ham, and Dover, of running all their City and 
West End trains in two portions, which are made 
up into one train at Herne-hill, should not be 
adopted by the South-Eastern. Trains from 
Charing Cross and Cannon-street might be made 
up at New Cross, and the ‘‘ block ” outside Cannon- 
street would at once disappear. That the Chatham 
and Dover trains run far closer to time is an un- 
doubted fact. Any railway official at Dover will tell 
you that when London is enveloped in fog, the South- 
Eastern trains may be relied on to lose 20 minutes 
for every 5 minutes lost by the Chatham. The scene 
outside Cannon-street Station when a London fog 
holds full sway is one which almost beggars descrip- 
tion. The traffic, which underthe most favourable cir- 
cumstances taxes all the energies of the staff, lapses 
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the enormous number of trains working in and out 
of the London stations during the busiest hours of 
the day, in the height of the season, we have 
drawn up the annexed diagram of trains between 
Charing Cross, Cannon-street, and London Bridge 
between 8 a.m. and noon. Down trains should be 
read downwards from left to right; up trains up- 
wards from right to left. We have omitted trains 
coming to and from the Metropolitan Junction. It 
should also be borne in mind that besides the traffic 
here given, a large number of light engines and 
empty trains have to be worked over the same 
metals, which, of course, entail the same amount 
of signalling as an ordinary train. The following 
Table is a réswméd of the work done now during the 
24 hours : 
Down trains ex Charing Cross 193 
Up x ad ” ” 190 
Down ,, + ex Cannon-stree 201 
Up » ad ” ” 201 
The next list shows the number of trains in the 
busy season : 
am, noon. 
From 8 to 12 Cannon-street to London Bridge 42 
» 8,4, 12 » ” Charing Cross 52 
8 ,, 12 London Bridge toCannon-street 74 
» 8 ,, 12 Charing Crossto ,, ie 36 


The accommodation available for dealing with 
this vast traffic is given in the annexed Table. 

A comparison of the traftic and facilities afforded 
at Waterloo (London and South-Western) and 
Liverpool-street (Great Eastern) is somewhat in- 
structive. Waterloo has 400 booked passenger 
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These trains run direct without entering Cannon S* Station. 


Metropolitan Stations ; South-Eastern Railway. 

} 

| Double | Single ,,-; 

| Sets of Middle Through 
— Plat- Plat- a 

| Rails. forms. | form, Road. Line. 








Charing Cross ..| 7 8 |]. 1 
Waterloo Junction 3 1. 4 1 

Cannon-street ..; 10 5 a 1 
London Bridge .. 7 a ae ve 





Connections. 
Between Charing Cross and Waterloo 

Junction 
Between Waterloo Junction and| 2 Up and 

Cannon-street 1 Down. 
Between Cannon-street and London 

Bridge 
(Loop) Charing Cross and — Up and 

Bridge 1 Down. 
trains, engines, and empties ; there are 18 platform 
roads and six sets of rails leading into this station, 
and the universal opinion of those who daily make 
use of this line is that for punctuality it is second 
to none in the kingdom. 

There can be little doubt, in face of these 
figures, and judging by actual results, that the 
South-Eastern traffic has altogether outgrown the 
facilities afforded for working it. As regards any 
further development, there seems to be no disposi- 
tion on the part of the company to look ahead. 
The addition of another set of rails between Cannon- 
street and London Bridge, which is, we believe, in 
course of construction, will afford a certain amount 
of temporary relief ; but such a trifling improve- 
ment is somewhat like trying to drain the Zuyder 


























into a state of the most chaotic confusion. Pas- 
sengers stand hopelessly waiting the arrival of their 
trains ; when at length one does arrive, no engine 
is forthcoming to take it on; and when, finally, a 
start is made, the time occupied in feeling its way 
from Charing Cross to London Bridge will fre- 
quently exceed a whole hour. We find from in- 
structions issued in the service time-book that the 
number of men required for fog-signal duty 
(vulg. ‘* fogging”) between Charing Cross, Cannon- 
street, and London Bridge (this does not include 
London Bridge yard) is 47. Hour after hour these 
men must stand at their posts ; nothing is visible 
beyond the length of their arms ; the air is full of 
engine whistles and the weird hoot of the river 
siren, and through it all they must keep every 
sense keen, and every faculty alert. We think no 
praise can be too high for the wonderful endurance 
and efficiency with which these men, and, in fact, all 
who are concerned, perform their hazardous duty. 
The Swiss have built their St. Gothard Railway, the 
French their Suez Canal, and the Americans lay 
claim to most of the biggest things on earth, but it 
takes English railway men to work the South- 
Eastern traffic through a London fog. : 
This chronic block at head-quarters exercises, 
perhaps, a wider influence than would at first 
sight appear. Trains on the South-Eastern, which 
start late perforce, arrive late at the end of their 
journey ; in spite of slow timing it is rare indeed 
for a South-Eastern train to make up time en route. 
Why should they? London is the nerve centre of 
the system. London becomes demoralised, there- 


























May 29, 1896. ] 


ENGINEERING. 








719 





TEST-PIECE MILLING MACHINE. 


CONSTRUCTED 


fore the whole line follows suit. Every employé 
from highest to lowest is influenced thereby, and we 
find a slackness and apathy altogether at variance 
with the spontaneous alertness observable on any 
of the northern lines. The South-Eastern Railway 
have for their motto the expressive word ‘‘ On- 
ward;” so far the word is a mockery, for they have 
not hitherto progressed beyond the confines of the 
London District. 








NOTES. 
Economy TRIAts oF A SuLzER ENGINE AT 
Sr. PETERSBURG. 

Some exceedingly good results have been ob- 
tained at the economy trials of a large triple-expan- 
sion engine, recently erected by Messrs. Sulzer 
Brothers, of Winterthur, at St. Petersburg, and 
have been published in the May issue of the 
Verein Deutsche Ingenieure. The engine in ques- 
tion is of the horizontal two-crank type, having 
four cylinders, the high and one of the low pres- 
sure cylinders being placed tandem behind one 
crank, whilst the intermediate and second low 
’ pressure cylinder are similarly arranged behind the 
other. The high-pressure cylinder is 2.49 ft. in 
diameter, the intermediate 3.70 ft., and the low- 
pressure cylinders are each 4.29 ft. in diameter, 
the stroke being in all cases 6.56 ft. The valve 
gear is of the Sulzer type, there being four lift 
valves to each cylinder. The covers are jacketed 
as well as the body of the cylinders, and the 
steam supply passes through the jackets on its 
way to the admission valves. A condenser and 
a horizontal direct-acting air pump are arranged 
behind each pair of cylinders. The flywheel is 
grooved for thirty-six 2-in. ropes. Steam is 
supplied from 11 Cornish boilers, having a total 
of 5272 square feet of heating surface. Above each 
boiler are fitted two vertical steam drums, which 
are kept hot by the waste gases from the furnaces, 
and dry, though they do not superheat the steam. 
Four trials were made with the engine in the course 
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of last year, both makers and owners being repre- 
sented. The engine developed from 1897 to 1848 
indicated horse-power at about 56 revolutions per 
minute. The consumption of fuel ranged from 
11.1 Ib. to 11.2 Ib. per metric horse-power per hour, 
jacket water being included. The coal burnt per 
indicated horse-power per hour ranged from 1.1 lb. 
as a minimum to 1.3 1b. asa maximum. The eva- 
poration per square foot of heating surface varied 
from 3.6 lb. to 4 lb. of water per hour, whilst the 
mean evaporation per pound of coal was 8.56 lb. 
The kind of coal used is not stated, though English 
coal is usually used at St. Petersburg. 


Tue Dynamite Gun. 

As is well known, our military authorities some 
five or six years ago made very careful trials with 
one of the Zalinsky dynamite guns. So far as we 
know, particulars of these tests were not published 
at the time, but in the last issue of the ‘‘ Journal 
of the United States Artillery” a very complete 
account of the Shoeburyness experiments is given 
by Mr. B. S. Bacheller, S.B. The gun in question 
had a bore 15 in. in diameter, and its barrel was 50ft. 
long, of which 35 ft. was in front of the trunnions. 


It was made of cast-iron tubing 1} in. thick, care- | P 


fully bored to gauge and mounted on a riveted plate 
girder extending nearly the full length of the 
barrel, the object being to prevent flexure of the 
weapon from its own weight. As is well known, com- 
pressed air is used as the propulsive agent. It is 
admitted to the barrel through six rectangular open- 
ings near the breech, which are normally closed by a 
steel sleeve forming the main valve. The mechanism 
of this valve is arranged so that it can be opened, 
left open for a definite time, and then closed auto- 
matically. The air pressure used is 1000 lb. per 
square inch. The gun is connected to the air re- 
servoir by steel tubing having in it three movable 
joints, by means of which the requisite flexibility in 
the supply pipe is secured. These joints are packed 
with double cup leathers, between which a supply of 
oil is maintained at a pressure greater than that of 
the air inside. Very careful arrangements were 
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made for testing the power of the gun, which was 
fired over the Maplin Sands, some 89 shots in all 
being made. Most of these were sub-calibre pro- 
jectiles, 8 in. or 10 in. in diameter, centred in 
the gun by loose wooden blocks at the head, 
and a gas check at the rear, both of which 
fell off as the projectile left the muzzle. Spiral 
vanes were secured to the rear end of the shell, 
and caused it to rotate as it travelled through the 
air, thus maintaining its direction, as in the case 
of a shot from an ordinary rifled gun. The full- 
sized shell is capable of carrying 500 lb. of dynamite, 
whilst the 10 in. one will accommodate 200 Ib., 
and the 8-in. 100 lb. of the same. The maximum 
range obtained with the 8-in. shell was 5007 yards, 
the error of successive shots being + 13 yards. 
With the 10-in. projectile a mean range of 3948 
yards was obtained, the error in four shots ranging 
from 2 yards up to 18 from the mean. With the 
full-sized shell a mean range of 2638 yards was ob- 
tained, the range error being + 21 yards. The 
uniformity of results, as regards both range and 
direction, was excellent, though the wind on some 
days caused considerable lateral deviation of the 
rojectiles. In some further experiments to test 
the aemeery power of the shells, a 10-in. pro- 
jectile passed through 47 ft. of beach sand, and an 
8-in. one through 46 ft. 


Tue New Scotrcn Mart Trains, 

The railway race gave us a splendid train, 
leaving London at midnight, so that passengers 
could enjoy the theatre and supper in London, and 
attend business in the north at an early hour on the 
following morning; and now another result is an 
improvement in the trains. On the east coast 
complete new day trains 530 ft. long, 270 tons in 
weight, and carrying 300 passengers, will represent 
the highest attainment in this country. The train 
belonging to the joint companies, and constructed 
at Doncaster under the direction of Mr. E. F. 
Houlden, consists of eight coaches each carried on 
two six-wheeled bogies, the height of each vehicle 
being 13 ft. 5 in. from the rail level. The four 
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centre carriages are of the composite corridor type, 
now very popular on this route, and they are 66 ft. 
10 in. long by 8 ft. Gin. wide. At either end of 
these are third-class carriages, the one on the 
corridor principle and 65 ft. 10 in. by 8 ft. 6 in., 
taking 54 passengers, while the other assimilates 
more to the American type, there being an open 
—- in the centre, and only three divisions, 

olding, respectively, 23, 16, and 15 passengers, 
but otherwise the carriage is open, with end 
doors. An ordinary brake van 62 ft. 7 in. long at 
either end completes the Edinburgh train. The 
most novel feature, however, is the adop- 
tion of Gould’s automatic coupling and vestibule, 
which has been fully illustrated in ENGINEERING, 
vol. lvii., page 767, and also the use of the West- 
ioghouse quick-acting brake, described about a 
year ago (see ENGINEERING, vol. lix., page 702, 
and vol. Ix., pages 399, 406, and 419). The 
coupling is on the principle adopted in the States 
and in other countries, and not only obviates the 
nece:sity of manual work between the carriages in 
marshalling trains, but is of great strength, the pull 
required to break the coupling being 130,000 lb. 
Again, the vestibule provides a continuous platform 
and a central buffer; the ends of the carriages 
being curved, there is greater resistance against 
carriages telescoping or mounting. The central 
buffer, too, provides greater elasticity in taking 
curves. The vestibules are 3 ft. wide and 64 ft. 
high, and they are such that passengers will be able 
to go through without any fear. The Westinghouse 
quick-acting brake hasstopped trains greaterin length 
and weight than these new ‘‘ Flying Scotchmen ” 
while going 60 miles an hour within 500 yards, 
The cars, again, have clerestory roofs, torpedo 
ventilators, double gas lights, Gould’s steam heat- 
ing apparatus, and electric bells, so that even 
the third-class passenger may call the attendant 
to bring tea, coffee, and light refreshments en route. 
The compartments are trimmed with combination 
velvet in crimson and black, with silk laces to 
match, andon the walls of the corridor are maps, &c., 
of the route. The cars are as substantial as they are 
elegant. The bodies are of selected teak, varnished, 
picked out with gold lines, and the route and desti- 
nation are very prominently marked. It may be 
added that all three companies running to the 
north are fitting on new and exceptionally power- 
ful locomotives, those of the Caledonian, for in- 
stance, having 1403 square feet of heating surface. 
They have taken trains of 19 and 22 coaches single- 
handed over the Beattock rise. 





MACHINE FOR PREPARING TEST 
SPECIMENS. 

Messrs J. Buckton AND Co., of the Well House 
Foundry, Leeds, introduced some years ago the 
machine illustrated on page 719, for shaping at one 
operation both edges of plate strips so as to prepare 
them for testing, with a parallel portion 10 in. long 
and 4 in. narrower at each edge than the enlarged ends, 
which are left as the shears have cut them. This is, 
it may be stated, the form of specimen approved by 
Lloyd’s and the Board of Trade. As will be seen, the 
machine consists of two cutter heads mounted on 
suitable headstocks attached at opposite ends of a 
suitable bedplate. The specimen is secured in a 
carriage which can be traversed between the two 
heads, There are eight cutters in each cutter head, not 
arranged uniformly as in a milling head, but arranged 
in such a sequence that one cutter acts as a pioneer, 
cutting off the first }, in. of depth; the others follow 
each yyin. deeper, and the last of the series finishes 
up the parallel part of the test-piece. By this means 
a greater depth of material can be removed at one 
traverse of the work past the tools than could be done 
successfully with inserted cutters with uniform cuttin 
edges. In this machine the cutter heads are carrie 
upon an arbor gery, Benger the driving spindle, 
and fitted with a nut both back and front. By this 
means the two cutting heads can be advanced towards 
each other, or set apart to suit whatever width of 
parallel part is required for the test-piece. When set 
to the desired width they are firmly locked to the 
driving sockets by the nuts back and front. The 
machine in question was specially designed for the 
purpose of preparing plate strips for the testing 
machine in the year 1879 by Mr. Thomas Williamson, 
at that time engineer for the Steel Company of Scot- 
land, and at present engineer for the Glasgow Iron and 
Steel Company, Limited. The machine has, it is 
stated, been found far more successful for this special 
purpose than any other form of milling or shaping 


machine, and has been supplied during the last 15 
years to many steel works in this country, on the 
Continent of Europe, and in the United States of 
America. 





“CONTINENTAL COMPETITION.” 
To THE Eprror o¥ ENGINEERING. 

Srr,—I read with much interest your report of Mr. 
William Jack’s paper on the above subject, read before 
the British Iron Trade Association. When we remember 
the final conclusion of the delegates from English and 
Scotch iron industries who have lately returned from Ger- 
many and Belgium, the matter of carriage is seen to be of 
paramount importance. Their words are: ‘* We are of 
opinion that if English manufacturers enjoyed the same 
railway rates and royalties as those on the Continent, 
foreign competition could be defied in neutral markets.” 
They also pointed out that not only was Continental 
carriage cheaper, but that they had preferential rates in 
this country. Continental rates for long distances are 
about half our railway rates, and their passenger fares 
from one-third to a tenth of ours. This is what State 
railways with unified management do for the people of 
Germany, Austria, &c., while we, with our superfiuous, 
costly, diverse, antagonistic directorates, amounting to 
about some 250, never can expect cheap transit. Even 
little lines of less than 10 miles have their separate boards 
of directors and other officials taxing their resources. 

Our railways will not abate the statutory fare of 1d. per 
mile, which is prohibitive for long journeys; they prefer 
to have the trains run as they do, viz., seven-eighths 
empty, and their goods trains from high rates aps. 
one-fifth emptiness. ‘“‘ The railways are State-gran 
monopolies ” (vide Select Committee’s report), and, as Sir 
Henry Tyler has said, “if the State does not soon control 
the railways, they will soon control the State.” The 
—— finding that competition is ruinous, have 
combined to charge as much ‘‘as the traffic will bear.” 
That there is no real competition is further shown by the 
fact that competing lines only meet at one-fourth of the 
stations, so that maximum rates can be charged to three- 
fourths of all the stations. The railways do their best to 
crush all competitors, and to increase their monopoly 
against the public; thus they have bought up over 1700 
miles of adroitly selected canals in the one case, and 
bought as much dock and harbour property as possible in 
the other case. They can build up one town and ruin 
another. It is imperative for the national welfare that 
the State should work the railways, and give us cheap 
transit, increased commerce thereby, development of 

icultural, farming, fruit, and country industries 
so, and then the unemployed will find work 
plentiful, and from cheap and easy access to all 
parts of the country, the slum denizens would be 
enabled to leave the crowded cities, and re-people the 
country districts, and live purer, healthier, and happier 
lives, and with improved surroundings would come a 
higher moral and physical nature, fewer and less 
crowded workhouses, hense reduced rates and taxes, leas 
poverty, and less vice. The telegraphs under six private 
companies would have remained dear, with thousands of 
mileage rates, and average cost per telegram of 23. 2d. 
Now under the Government we have one uniform cheap 
rate for any distance, and average telegram costing only 
74d.; so will it be when State railways reduce 100,000,000 
of costly goods rates, to a few uniform and universal 
cheap fares and rates for all distances, and enable every 
part of the — to compete equally with other parts, 
and successfully overcome foreign competition as far as 
transit is concerned. 

The whole question of State railways for the United 
Kingdom is of the utmost pressing importance, and thus 
forms an adequate excuse for so long a letter. 

Yours truly, 
ScrvTAToR. 





THE BOILER INSPECTION AND REGIS- 
TRATION BILL. 
To THe EpiTor oF ENGINEERING. 

Srr,—As one who years ago ‘“‘ wasted a good deal of 
paper ” in advocating the compulsory inspection of steam 
boilers, and the granting of certificates of competency to 
boiler attendants, will you permit me to make a few 
remarks on the proposed Bill? Like most other Bills, it 
appears to me to have both its and points. 
Amongst the former, compulsory inspection would con- 
sign hundreds of boilers to the scrap-heap, where they 
ought to have been years ago; and amongst the latter, 
leaving the selection of the inspector to the steam user 
would be, to say the least, a risky experiment, as we are 
all well aware there are engineers and engineers, and 
many who call themselves such have often the slenderest 
title to the name ; consequently their advice may be, and 
sometimes is, absolutely dangerous to the steam user. 

What is required is a set of men to grant certificates 
who have had special training in the constraction, repair- 
ing, inspection, and management of boilers, and who are 
well acquainted with the action and dangers of steam. 
How to secure this class of men is the question. Although 
there appears to be a more or less strong feeling against 
Board of Trade or Government interference, it has been 


quently the work is often done too vo and without 
sufficient care; this, however, might remedied to a 
large extent by raising the rate of insurance and largely 
increasing the number of inspectors. 

In this connection I think it will be generally conceded 
that all persons put in charge of steam boilers should be 
competent, hence the proposed Bill to grant certificates 
to boiler attendants, but why agricultural engines, traction 
engines, and steam rollers should be exempted by the 
framers of the Bill, I am quite at a loss to understand, 
as they undoubtedly contribute their share at present to 
the list of ‘‘ accidents.” 

Before these Bills become law they will probably be 
modified in various respects, and, I take ib, the registra- 
tion of boilers—if accompanied by efficient inspection 
and the securing of efficient attendants—cannot but be 
for good, of course with the proviso that there is no 
undue friction or harassing of steam users in carrying 
them into effect. 

Yours faithfully, 
M. Powis BALE, 
Author of ‘‘ A Handbook for Steam Users,” 

Appold-street, E.C., May 18, 1896. 





COLLIERY EXPLOSIONS. 
To THE EpiTroR or ENGINEERING. 
Srr,—Roeferring to the letter of ‘‘H. C. J.” in your 
issue of to-day with respect to the use of the Fleuss or 
similar appliance in cases of mine explosions, the main 
objection to their being so applied would appear to be 
the hindrance they offer to explorers having ready access 
to the different parts of the colliery workings, by reason 
of the numerous falls, and accumulations of débris, 
which are invariably met with when such disasters occur. 
Ovherwise such an appliance has a distinct value in 
cases where poisonous gases have to be penetrated, and 
where there are no obstructions to be overcome such as 


referred to. 
Yours faithfully, 
Hartlepool], May 16, 1896. Wm. Moor. 





THE STRENGTH OF THIN CYLINDERS. 
To THE Epiror OF ENGINEERING. 

Srz,—In Enerngerine of April 24, Mr. F. Keelhoff 
gives a letter extending to about two columns, and refers 
to an article in a previous issue extending to about other 
four columns. he bulk of these articles consists of 
abstruse equations involving the calculus and other 
branches of higher mathematics. How he expects any 
ordinary individual to wade through these I am at a loss 
to understand. I have gone slightly into this mass of 
hieroglyphics, and from what I have mastered I have con- 
cluded that they are not worth the labour of mastering 
the rest. He has shown his capacity for gyrating on the 
mathematical trapeze. It would be as well if in future 
he would show a little capacity for expressing at least 
some of his thoughts in plain English. He would thereby, 
I believe, take up no more of your valuable space, and at 
the same time make himself intelligible to about 20 times 
more of your readers. 

In my letter in yours of February 22, I dealt with the 
stresses and strains of an elementary cube. Several errors 
in punctuation made it a little ambiguous, but I think, in 
spite of that, it is intelligible. I believe that I therein 
accurately stated the relations of stress and strain within 
the elastic limits, and showed that the introduction of a 
longitudinal stress considerably altered these relations. 
Before making any deductions as to strength from these 
altered conditions, I pointed out the advisability, and I 
am now inclined to think the absolute necessity, for 
experimental investigation to establish a basis for reason- 
ing from. Mr. Keelhoff, however, ignores these things, 
and flies off into the clouds with his calculus and other 
higher mathematics. From this unscientific reasoning 
he concludes that ‘‘ the longitudinal stress in a cylindrical 
shell is of no importance whatever.” The facts, however, 
are against this conclusion. 

If we look up the records of explosions of egg-ended 
boilers, we find they almost invariably give way at the 
ring seams, thus proving that longitudinal stress is of 
very great importance, Any ona ae and experienced 
engineer could give many other illustrations of its im- 
portance. 

Mr. J. H. Cobterill, in his book on “Applied Me- 
chanics,” calculates that the strength is thereby probably 
increased within the elastic limits by over 14 per cent, 
but is in no way dogmatic on the matter. 

In unstayed shells the longitudinal stress considerably 
increases the modulus of elasticity, and it is not difficult 
to prove from this that the stresses due to unequal expan- 
sion and contraction are thereby also considerably in- 
creased, thereby making the material more brittle and 
liable to fracture. 

I have been unable to find any reliable data to go by 
on this matter, and my reason for writing to you on the 

tter was to find out, if possible, if it had ever been 





suggested that a small separate board of pr 1 en- 
gineers be established, competent to deal entirely with 
boilers and the granting of certificates to inspecting en- 
gineers and boiler attendants. There appears to be much 
—— to the Board of Trade as presently constituted 
undertaking this duty, and considerable dissatisfaction 
has already been expressed at the want of ial know- 
ledge shown by some of the men seeaiaded tor them at 
various times to investigate the cause of explosions that 
have already occurred. 

If the proposed Bill becomes law, it will doubtless 
cause a large influx of business to the various insurance 
companies, and as most of the inspectors employed by 
these are undoubtedly competent men, so far so good, bub 
owing probably to the low rates of insurance many of 
them even now have too many boilers to inspect, conse- 





properly investigated. I, however, hope if any other 
correspondents take up the subject they will, as far as 
possible, write in plain English. 


Yours | 
May 18, 1896. . HicHet. 





HORSELESS VEHICLES. 
To THE EpiToR oF ENGINEERING. 

Srr,—A matter of t importance to farmers and 
horse breeders, especially to persons who breed heavy 
draught horses, is whether, under existing circumstances, 
it is likely that a motor will be forthcoming of sufficient 

wer, and within weight provided for by the Bill now 
Latwe Parliament, to start and keep going heavy drays 
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used by brewers, and other heavy vehicles which are now 
hauled by Shire and other big horses ? 

No doubt a motor of convenient weight and size could 
keep drays and vehicles, laden to the extent of, say, 
4 tons, moving on level ground ; but more than that is 
obviously necessary for the larger conveyances I am ask- 
ing about. They must be started and kept going up-hill ; 
and I am anxious to have your opinion on this subject, 
because I am on the point of breeding Shire horses, a 
branch of farming which, as things are now, is profitable. 
But, if the use of heavy horses be interfered with by 
motors calculated to supersede them, then, what with the 
fall of horse feed, sure to happen if the use of horses on 
roads give way when motors are extensively employed, 
and other deterrents, the look-out for the farmer will bs 
worse than ever. Therefore, perhaps, you will consider 
what I have written, and advise on the subject. 

I am, yours faithfully, 
GILBERT ELLIOT. 
HightielJ, Mottingham, Kent, May 22, 1896. 





VIBRATION METERS. 
To THE Epiror oF ENGINEERING. 

Srr,—In the description of vibration meters in your 
issue of May 22, 1896, page 675, an important point 
is, that my co worker in the development of these instru- 
ments was Mr. John McDonald, of the Locomotive Works, 
Tokio ; in fact, it was in consequence of this gentleman’s 
experiments, commencing, I believe, by observations on 
the disturbance of water in a bottle on a locomotive, that 
my attention was, about 1888, directed towards the record- 
ing of vibrations upon railways. In perfecting the in- 
strument and bringing it iato the form shown in your 
illustration, we are both indebted to Mr. R. W. Munro, 
of G-enville Works, King’s Cross-road. 

Yours faithfully, 
May 25, 1896. JOHN MILNE. 





WATER-TUBE BOILERS. 
To THE EpitoR oF ENGINEERING. 

Sir,—For the first time since the controversy of the 
water-tube boilers was begun, your readers have—by the 
aid of the particulars given in the last issue of ENGI- 
NEERING respecting the performance of the Kherson—had 
an opportunity of examining and comparing the working of 
the water-tube boiler, as opposed to the old type, and it 
is extremely interesting to see that the latter still holds 
the palm. Taking the figures in your columns as correct, 
and comparing the Kherson with H.MS. Renown, 
I tabulate the results as under : 





—_— 3.8, '* Kherson.”| H.M.S. “ Renown.” 











Indicated Horse-Power Natural Natural | Forced 
per Sjuare Foot. Draught. Draught. | Draught. 
Heating surface .. ‘ 377 -403 520 
Firegrate .. .. «| 217 12:6 | 16.2 








This comparison shows that the cylindrical boilers are 
doing better work at natural draught than the water-tube 
boilers; and if instead of the closed stokehold system of 
the Navy, Howden or Ellis and Eaves’ induced draught 
had been used, then the boilers of the Renown would 
have given far more power than those of the Kherson. 

Now as to weight. It cannot be denied that on the 
weights given, the water-tube boilers show the gain, 
but if the efficiency of these were to be raised to that of 
the cylindrical, then I question very much if there would 
be any gain at all. But if this gain of weight be taken in 
conjunction with the room oscupied, then it disappears, 
and an undoubted loss is the result. It is all very well to 
take the instance of a vessel such as the Kherson, which 
belongs to a subsidised fleet : a few feet more or less in the 
length makes very little difference; but when it comes to 
® man-of-war, or a tramp vessel, then I think that 
the saving of even 60 tons in the weight of the boilers, is 
not to be compared with the additional length of 30 ft. or 
40 ft. or more in the vessel’s length. In the case of the 
Renown, her 12,000 indicated horse-power can be ob- 
tained from a floor length of about 70 ft., and to increase 
her to anything like the requirements of the water-tube 
boilers of the Kherson would at once mean an enormous 
increase of everything, including one special item, cost. — 

I am ever te to admit that the water-tube boiler is 
the best, when it has been so demonstrated, but up to the 
present time nothing has been ——_ that shows that 
it is in any way superior to the cylindrical boiler ; and 
further, one has yet to learn waerein the latter has failed. 
In comparing the weights of the boilers of the mercantile 
marine with those of the Navy, one must not forget 
that there is a considerable difference in the factors used, 
and hence the weights. Lloyd’s and the Board of Trade 
both insist on 9 tesb pressure equal to double that of 
the working pressure, whilst, on the other hand, the Admi- 
ralty are content with 90 lb. in excess of the working pres- 
sure, for the test pressure. From this it will be seen that 
the boilers of the St. Petersburg appear abnormally heavy 
beside those of the Renown, but the saving of 20 fo. in the 
length of the stokehold plus the ‘cross-bunker in the case 
of the St. Petersburg over that of the Kherson without 
the latter, would appeal to me as a mercantile engineer 
far more than the eaving of even 100 tons in the weight of 
the boilers, without efficiency, and without bunker space 
enough to carry me through intended voyages, and where 
the ship would be compelled to coal at a foreign station. . 

One matter has not yet been touched upon, and that is 
the cost of the water-tube installation, and I should like 
to see some figuren with regard to this. 


If the water-tube boilers are the undoubted success in 
the mercantile marine that one is led to believe they are, 
why have nod more of them been fitted, and why have a 
well-known north-country firm of shipowners gone back 
to the old cylindrical boilers in their new ships ? 

Yours, &c., 
ConsuLTING ENGINEER. 





ENGLISH AND AMERICAN RAILROAD 
TRACKS, 
To THE EprtoR OF ENGINEERING. 

Str,—In England it is the generally accepted opinion 
of railway engineers that “‘a first-class road cannot be 
made with flanged rails spiked to cross-sleepers, and it is 
not to be expected that English practice will be changed 
for many years to come.” 

On the other hand, the American engineers constantly 
state that ‘‘the English system of rails and chairs would 
not do for their heavy and fast traffic ;” and on one occa- 
sion in America, three years ago, I was shown a quantity 
of English rails and chairs which had been tried experi- 
mentally, and then had to bs removed from the track on 
account of broken rails and broken chairs. 

The usual American track consists of flanged rails 60 fo. 
ia length, and weighing 90 lb. to 100 lb. per yard, and 
supported by very large cros3-sleepers. The sleepers are 
extremely close together, frequently 30 and even more 
being used in 60 ft.; indeed, the permanent way may 
almost be regarded as a continuous bed of sleepers. 

The “riding” on the engines and also in cars over 
the American track is most Sevonpr ewe d steady and 
smooth ; and it is an undoubted fact that their system of 
permanent way gives far more elasticity, and causes far 
less noise, than is usual on English railways. In view of 
the large and heavy locomotives which are being con- 
structed in this country, it certainly seems most im- 
portant that the subject of permanent way should be very 
cxrefully considered ; and it would undoubtedly be a very 
great aivaieas if one of the leading English companies 
would lay down a short length, of not less than a mile, of 
Awerican track, in order to fully test the American and 
English systems in everyday working. The results would 
speedily throw much light upon the question of English 
and American permanent way. 

Yours truly, 
Crement E. Strerron. 

Leicester, May 22, 1896. 





LOCOMOTIVE CABS. 
To THE EprTor oF ENGINEERING. 

Sir,—The above is a subject that has engaged the 
attention of locomotive engineers a considerable time, 
and is one on which there is a great difference of opinion. 

If one looks at the different companies’ weather-boards, 
one wonders why there should be so much difference in 
the construction, as there are all for one purpose. 

I should like to have the opinion of some of your able 
readers which company have the best weather-boards, 
and are the most comfortable for the drivers. 

For instance, the North-Eastern, the London and 
North-Western, and the Great Eastern have far larger 
cabs than the Midland. : 

I contend that all cabs should be constructed with a 
view of giving the men as much comfort and shelter as is 
possible for them to see to do the work. I should like 
to see the cabs made so that they cover the footplate, and 
extend on each side, with aglass slide in theside. This is 
quite necessary on an engine when running, say, 100 miles 
without a stop, and I can assure your readers that the 
draught from the sides and between the engine is very bad, 
especially in the winter time and in a dense fog. 

A driver comes on duty, and he has only a limited time 
to do his work before he starts on a journey, and he is all 
in a perspiration when he goes to start with his train. As 
soon as he has been running a few miles, he is all in a chill 
with the draught he is running in. This is, no doubt, 
@ constant source of many drivers getting bad backs, 
rheumatics, and liver complaints, as the cold strikes so 
from behind when you are running very fast. 

Some of your readers should be on an engine when you 
are running tender first in a snowstorm or in a good rain 
or fog, and I am sure that you would soon want to stop 
and get off. 

I may say that the cabs are a great deal better than 
the a straight-up weather-boards used to be many 
years ago, but still I think that there is room for improve- 
ment, and I am sure that locomotive superintendents wish 
to make all engines as comfortable as possible. 

Hoping that some of your able readers will kindly give 
us their views on the above subject, 


TI am, yours truly, 
May 18, 1896. An Otp Express Driver. 





“ JENNY LIND” LOCOMOTIVES. 

To THe Eprrok oF ENGINEERING. 
S1r,—Now kag? ag have published in extenso the able 
letter in which Mr. Joy gives with much lucidity and 
tact his account of the origin of the ‘‘ Jenny Lind,” and 
demonstrates the inanity of the tale about the “Standard” 
engine which broke its crank axle at one of its outside 
bearings, it is only fair that Mr. Clement E, Stretton, 
C.E., should come forward and give your readers the 
benefit of those ‘‘ ample proofs ” he has about the design 
of this very same type of engines. Whatever these 

roofs may be, I feel sure, for my part, that Mr. Joy’s 
etter constitutes an interesting chapter in the true history 





of the locomotive engine. No doubt your readers would, 


‘like myself, be glad to hear something from Mr. Joy 


about the other engines he mentions in his agen It 
Mr. Joy could age the time, we should very much 
obliged to him for descriptions and illustrations of the 
latter. Yours faithfully, 
London, May 26, 1896. MERNOK. 


To THE EpIToR oF ENGINEERING. 

Srr,—Mr. David Joy in his letter, page 687, omits to 
make any reference whatever to the most important re- 
mark in the Presidential Address of Mr. Tomlinson, which 
is contained in the Minutes of the Institution of Mecha- 
nical Engineers, May, 1890, page 195. Mr. Tomlinson 
states: ‘‘ These engines were principally designed by the 
late Mr. James Fenton,” and the plate No. 60 is headed : 
‘* By James Fenton, at E. B. Wilson and Co., Leeds.” 

Mr. Joy considers ‘‘it would have been very bad taste 
to burst out then (in 1890), and that he did not care to 
claim the honour from an old and very much respacted 
and esteemed master and friend such as Mr. Fenton.” 
However, I am of opinion that it would have been far 
better and more fair if Mr. Joy had made his claim at 
the time, when Mr. Tomlinson and Mr. D. K. Clark 
could have replied, than to wait till the present day, 
and then, to use Mr. Joy’s own words, ‘‘seem to snatch 
at the laurels worn by another.” Mr. Wilson, Mr. 
Fenton, Mr. Gray, Mr. Kirtley, Mr. Tomlinson, and Mr. 
D. K. Clark are now all unfortunately dead ; therefore (as 
the relatives of Mr, Wilson and Mr. Fenton point out in 
in a letter received this morning) there is nothing but a 
**sense of honour” to prevent the laurels of dead men 
being snatched away as in the present instance, 

Mr. Joy asks the question : ‘* What is designing?” but 
he gives no answer. Will he explain what he understands 
by “‘designing”? Mr. Joy himeelf tells us that ‘*On 
Saturday, about noon, Mr. Fenton came into the drawing- 
office, and said we would try an inside cylinder 15 in. by 
20 in. with 6.ft. single driver.” The papers of Mr. Fenton 
confirm this, and add that he also gave instructions that 
the driving wheels should have inside bearings. 

The above instructions given to Mr. Joy embrace all 
the leading features of the ‘‘ Jenny Lind” type; the 
‘‘ design” was there, all Mr. Joy had to do was to make 
the drawing according to instructions. 

Mr. Joy’s letter is also of much interest, as it shows 
very clearly that the engine, Fig. 1, was designed by 
Mr. Gray and built by Hackworth and Co. before the 
date of the “Jenny Lind.” Mr. Gray’s engine had 
inside cylinders, single driving wheels with inside bear- 
ings, and outside bearings for the small wheels. 

_ If your readers will carefully examine the two draw- 
ings, page 687, they will observe at a glance that Fig. 2 is 
almost an exact copy of Fig. 1. 

Will Mr. Joy have the goodness to point out what 
of the “Jenny Lind ” heclaims as his only special design ? 
for at present he appears to take credit generally for the 
whole engine. 

The letter of Mr, Joy has fully confirmed the opinion 
that he did not design the ‘‘ Jenny Lind,” and also it has 
greatly strengthened the claim of the friends of Mr. Gray, 
who always maintain that he has never been awarded the 
credit which justly belongs to him for the design of the 
ae built by Hackworth and Co. for the Brighton 

ailway. 

Some writers appear to regard the “ Jenny Lind” as the 
forerunner of the English passenger engine, and there- 
fore regard the design as of great importance. A few 
dates should therefore be noted. 

In 1834, R. Stephenson placed the ‘ Patentee” upon 
the Liverpool and Manchester Railway; it was the first 
passenger engine constructed on six wheels. 

Plate Ixxxvi., Transportation Exhibits, 1893, J. 
Dredge, proves that as early as 1839 Messrs. Sharp were 
placing very excellent passenger engines upon the various 
lines ; and at the very time when Mr. Joy made the 
drawings of engines with cylinders 15 in. by 20 in., and 
6-fb. wheels, Mr. Gooch, on the Great Western Railway, 
was using engines 18 in. by 24 in., and 8-ft. wheele, 

It must also be remembered that the ‘‘ single” express 
engines of the present day, for instance, those on the 
Midland and Great Western Railways, follow the desi 
of Stephenson and Sharp, and have outside bearings for 
their ‘‘ single ” drivers, not inside bearings only, as in the 
“Jenny Lind” type. There is consequently much credit 
due to Stephenson and Sharp, 

Leicester, May 25. 





CremEntT E, Srrerron. 





RAILWAY WAGONS. 
To THe Eprror or ENGINEERING. 

Sre,—In 1889 the Railway Clearing House issued a 
standard specification to which private owners are obliged 
to build their railway wagons, Its object, presumably 
was to. minimise the risk of accident and delay which 
might be caused by private wagons constructed on inferior 
design, or of inferior materials. 

Just recently I submitted a design of coal wagon to the 
authorities of the railway company over whose system 
they were to run, which conformed in every way to the 
specification, with the exception that H'ox’s pressed steel 
underframes were to be used. Frames of this desi 
have, I believe, been used largely by the railway companies 
themselves, and have proved most satisfactory. Although 
the authorities agreed that these underframes were un- 
doubtedly excellent, they at the same time stated the 
could not pass them, as they were not strictly in accord- 
ance with the standard specification for owners’ wagone. 
The design, in consequence, had to be abandoned. 

Now it seems to me that private owners, by adopting 
the latest improvements in construction, would be not 
only benefiting themselves by owning wagons which re- 
quire little or no repairs, but would also be assisting in 
carrying out the object the framers of the standard speci. 





fication had in view. I venture to suggest, therefore 
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ae time has now come for this specification to be 
revised. 

When it was first issued, between six and seven years 

‘0, it was, no doubt, modern in all respects, but since 
that time changes and improvements have been made in 
wagon construction as in other things; and I think that 
private owners should be allowed to take advantage of 
those changes and improvements as well as railway com- 
panies. 

It would be very interesting to hear the opinions of 
others on this subject. 

Yours truly, 


London, May 21, 1896. Wacon-Owner. 





RAILWAY ACCIDENTS AND CONTINUOUS 
BRAKES. 
To THE Eprrok OF ENGINEERING. 

S1z,—Railway accidents have been very generally 
utilised as pegs on which to hang comments on the per- 
formance of the continuous brakes fitted to the wrecked 
train ; I trust the following remarks on a recent instance 
will prove interesting, and as the vacuum brake meets 
with but few friends in your columns, the ‘‘other side” 
will get an excellent opportunity for target practice. 

From Major Marindin’s report on the Little Bytham 
derailment, it appears that the express ran 910 yards after 
the automatic application of the brake, the wheels of the 
fourth, fifth, and sixth carriages off the rails, its speed at 
the time of the accident being about 70 miles an hour, the 
line falling with an average gradient of 4.6 in 1000, and 
the rails extremely greasy. The complete train, before 
the accident, weighed 223.1 tons, of which 141.9 tons or 
63.6 per cent. rested on braked wheels. Allowing 8 tons 
as the weight of the underframe and running gear of the 
sixth carriage, the body and brake rigging of which had 
been carried away (Superintendent use’s evidence), 
the proportion of braked to total weight after the 
accident remains practically unchanged—63.5 per cent. 
Under these conditions the effective retardation obtained 
was 10.19 per cent., corrected for unbraked weight and 
gradient—an extremely good result, considering that the 
wheels almost immediately skidded, owing to the bad 
conditions of adhesion at the time of thesmash. Perhaps 
an example from the Westinghouse side may serve to 
emphasise this conclusion. In an experiment made in 
1878 by Sir Douglas (then Captain) Galton with a single 
van, it was found that a stopping distance exceeding 400 

ards from a speed of 60 miles an hour was required, the 
ine being level, and the brake applied to both pairs of 
wheels in such a manner as to produce almost immediate 
skidding—conditions fairly comparable with those of 
Little Bytham. Just how much more than 400 yards was 
required is not stated, but as 401 yards correspond to 
exactly 10 per cent. retardation under the conditions of 
Captain Galton’s experiment, I will make mes bons 
amis a present of the remainder, and of the enjoyment 
of such reflections as the coincidence may suggest. 

Major Marindin further recommends, first, that every 
possible wheel in the train should be braked ; second, that 
“the adoption of quick-acting brakes should be seriously 
considered,” from the ‘‘ supreme importance” of allowing 
the train to run on unchecked over the least possible 
distance. 

The first point is self-evident, and I pass it over with 
the remark that had the Leeds express been undiluted 
with unbraked weight, ib would have pulled up in about 
560 yards, from a speed of 70 miles an hour, and on a 
falling gradient of 4.6 in 1000. 

I quite agree with the gallant officer that the adoption 
of quick-acting brakes merits serious consideration, and 
to come at once au cwur de la question, I shall take the 
quick-acting Westinghouse as an example, the ‘‘ great 
advantage” of this appliance having been the subject of 
much picturesque exaggeration by too zealous admirers. 

I have shown, on page 356 ante, exactly what advan- 
tage can be obtained by the rapid Westinghouse brake 
over the ordinary when applied to trains of 18 carriages, 
and that this advantage is exceedingly small. The ordi- 
nary auto-vacuum being slightly more rapid than the 
ordinary Westinghouse —— on Etat Francais), 
the rapid variety of the latter brake gets a slight advan- 
tage if the figures given loco. cit. for the ordinary are 
taken to represent the auto-vacuum case. 

Obviously any two brakes will give the same result, 
reckoned from the moment at which they are fully 
applied, under otherwise equal conditions. It is equally 
obvious that the shorter the time in which they come into 
action, the smaller the distance through which the train 
runs unchecked. The time thus lost in application is 
moreover composed of two factors, that en by the 
** order for action”’ to | ap aoe pa from the engine (or 
other point) to the vehicle considered, and that taken b 
each individual apparatus to execute the order ‘full on.” 
Designating the time of transmission by a, that of appli- 


cation by }, the total time lost will be a + * on the sup- 


position that application is uniformly progressive (strictly 
it should be the mean length cf the diagram of applica- 
tion). On similar grounds a should be taken for half the 
length of the train. , 

Applying this reasoning to the case of a short train of 
eight vehicles, and accepting as correct the figure of 0,05 
second per carriage for the quick-acting Westinghouse, 
and allowing a somewhat over-liberal figure for the auto- 
vacuum, the result is this : 


Time (Seconds) Lost on Short Express Trains. 


Rapid Ordinary 
Westing- Auto- 
house. Vacuum, 
Time of transmission 0.2 0.8 
Bs application 0.8 1.0 
Total] time lost 0.6 1.3 





Translated into lengths, the distances run over before 
~ retardation fully acts will stand thus, omitting 
ractions : 

















Speed of Train. | Distance Lost (Yards). 
| Differ- 
{ | ence. 
Miles per | Yards per | —_Bapid Ordinary 
Hour. Second. | Westinghouse. |Auto- Vacuum. 
50 24.45 | 14 32 18 
60 29.32 17 38 21 
34.22 20 44 24 


7 | 





So that on a short express train running ab extreme 
speed the quick-acting Westinghouse can save at most two 
ordinary carriage lengths, as compared to the ordinary 
auto-vacuum under otherwise equal conditions. 

y a case of ‘‘much froth and little beer,” pur- 
chased at the price of extreme complication and extremely 
slow service action (¢g., full pressure in 16, 18, or 27 
seconds after application at the tail of a 50-carriage train). 

I have previously shown that the quick-acting Westing- 
house comes off second-best when opposed to the ditto 
auto-vacuum, and I commend these results to the careful 
study of my kind Westinghouse friends, and trust they 
will in future infuse alittle more discretion into their zeal. 

A word concerning the influence of revolving parts, 
whose motion must be destroyed by the brake’s action, 
and of which I have uniformly not taken account. I 
have found in times gone by that a pair of ordinary Man- 
sell wheele, 1.08 m. in diameter, and weighing, with axle, 
about 1000 kilogrammes, possess a live force of a little 
over 20 ton-metres, at a speed of 100 kilometres an hour, 
which must be added to the live force of linear motion. 
Taking usual types of stock, the rotating energy will then 
bear the following proportions to that of the whole 
carriage due to its speed. 


Encray due to Rotating Wheels. 


Kind of otal - Revolving 

Carriage. Weight. Ratio Linear Energy. 
Tons. Per Cent. 

4-wheeled 10 10.15 

ies 13 7.67 

jee 17 8.97 

8 22 9.23 

-_ 26 7.82 
12 a 34 8.97 


For an express engine the value is about 8 per cent. 
for goods engines and tenders sensibly less. The propor- 
tions do not differ by more than 2.5 per cent., so that an 
apparent retardation of 15 per cent. might vary between 
14.8 and 15.2. The variation of 0.2 per cent., or 2 per 
mille of the train’s weight, is less than the resistance to 
rolling motion, which also helps to stop the train, but 
with which the brake is credited. Under all ordinary 
conditions the variation of additional energy due to the 
rotating masses is a guantité négligeable, and does not 
affect the comparability of the results obtained, whilst 
leaving such variation unconsidered. 

I remain, Sir, yours faithfully, 
NovoyE VREMYA. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The coal trade has not shown much change. 
The demand for the best and second-class steam cual has 
quite equalled sellers’ expectations, but By erga is, ab 
the same time, upon a heavy scale. The best qualities 
have made 10s. 3d. to 103. 6d. per ton, while secondary 
qualities have brought 93. 9d. to 10s. perton. Household 
coal has remained at about late rates; No. 3 Rhondda 
large has made 93. 6d. to 9s. 8d. per ton. The coke 
trade has shown more activity; foundry qualities have 
made 15s, 6d. to 16s. 9d. per ton, while furnace ditto 
have brought 13s. to 14s. 9d. per ton. The steel rail 
trade has not been so active as it was a short time since, 
The demand for steel bar has, however, improved. 
Rhymney Railway.—A Bill authorising the amalgama- 
tion of the Rhymney Railway and the Bute Docks Com- 
pany has passed the House of Lords. 


Pembroke Dock.—A letter has been received by the 
town clerk of Pembroke from General Laurie, M.P., to 
the effect that the Government does not intend to proceed 
with any of the contemplated new works at Pembroke 
Dock until it is satisfied that the town council is prepared 
to provide an adequate supply of water to meet the 
wants of vessels from time to time. 


Dlanelly.—A special meeting of the Llanelly Harbour 
Commissioners was held on Monday to receive a report 
from the docks committee on certain proposals of the 
Great Western Railway Company. The committee 
reported that, in lieu of the present scheme of the com- 
missioners, the suggestion made by the company was that 
the commissioners should construct a dock on the north 
side of the Great Western Dock Channel, remove the 
present entrance to their dock, and deepen the same to 
the same depth as the suggested dock of the commis- 
sioners ; the frontage of the present dock, together with 
all the sidings, to remain the ponte of the company, 
they working the traffic, including the shipping, to their 
own stages; the commissioners to receive all the dock 
dues, the commissioners to acquire land required for 
the works, which would necessitate them purchasing land 
from the Crown, and also acquiring leasehold interests of 
Sir Arthur Stepney and Messrs. Neville, Druce, and Co., 
in portions of Jand held by them in lease under the Crown. 
The committee was unable to recommend the commis- 
sioners to accept the scheme. 





The ‘ Swinger."—The engines and boilers of the 
Swinger, gunboat, are to be taken out and fitted up in a 


new machine shop which is to be builb at Devonport ata 
cost of 12,5007. The Swinger’s engines are to be used for 
driving the machinery which is to be purchased for the 
work of ship construction. 


The *‘ Sharpshooter.”—During the last few months the 
Sharpshooter, gunboat, has been the means of affording 
instruction in the use of Belleville water-tube boilers to 
five distinct classes from the Portsmouth Reserve. Each 
class consists of 25 stokers, two leading stokers, two chief 
stokers, and two engine-room artificers. It was at first 
intended that the ratings sent te the Sharpshooter for 
instruction should be held in reserve for eventual ap- 
propriation to the cruisers Powerful and Terrible, both of 
which are being furnished with Belleville boilers. In 
consequence, however, of the frequent demands re- 
cently made on the drafting dépdt at Portsmouth, 
several of the men who had the gpecial course of instruc- 
tion in the Sharpshooter have been sent on foreign ser- 
vice, and, in fact, to vessels fitted with the ordinary 
cylindrical boilers. Up to the present the total number 
of stokers passed through the Sharpshooter is 125, of 
whom considerably less than 100 are now in the Ports- 
mouth Reserve. The cruisers Powerful and Terrible are 
each to have a complement including 200 stokers, so that 
the Sharpshooter is likely to be employed on her present 
instructional service for many months if the Admiralty’s 
original intention to supply experienced stokers only to 
the new cruisers is adhered to. Each class sent to the 
— is temporarily appointed to her for one 
month. 








A New Crypg Passencer SteamMerR.—From the yard 
of Messrs. A. and J. Inglis, Glasgow, there has been 
added to the fleet of the North British Steam Packet 
Company, for service on the Clyde estuary, a paddle 
steamer named Talisman, which is said to be the fastest 
steamer of her size ever built at the price. She is 215 ft. 
long, 23 fu. beam, and 8 ft. in depth, her tonnage being 
290 tons, while 1254 passengers may be carried. The 
engines, also constructed by Messrs. Inglis, are of the 
single diagonal surface-condensing type, with a 652-in. 
cylinder by 6 ft. stroke. The trials have been run this 
week. On the measured mile the mean s was 18.7 
knots, and between the lights 18.5 knots. The time taken 
for the run from the Cloch to Lamlash, in Arran, was 80 
minutes. At the luncheon the chairman of the North 
British Company mentioned thatcredit was sought for war- 
shipmachinery developing 12 horse-power per tonof weight. 
They had fast-running screw —— the weight of pro- 
pellers being trifling. The Talisman with her paddle- 
wheels also developed 12 horse-power per ton of weight, 
but without forced draught. e had besides passed the 
survey of the Board of Trade, “‘ that legally constituted 
check upon all progress and the recognised enemy of refine- 
ment in mechanical design.” The Board of Trade, he 
added, would certainly disqualify every ship in the Queen’s 
Navy and render impossible the results obtained in the 
way of speed. It is scarcely necessary to add that the 
vessel is elegantly finished and has a smart appearance, 





Tue Friret Cruiser ** ARRoGANT.”—The Arrogant, 
fleet cruiser, was launched from Devonport Dockyard on 
the 26th inst. She is the first of four of the same ty 
now under construction from the designs of Sir W. H. 
White, Director of Naval Construction, the others being 
the Gladiator, building at Portsmouth ; the Vindictive, 
at Chatham; and the Furious, at Devonport. In size 
they area medium between the second-class cruisers of 
the Astra class and those of the Talbot type, and in 
several respects they differ from any cruisers yet built. 
The principal dimensions of the Arrogant are: Length, 
320 ft. ; breadth, 57 ft. 6 in. ; mean load draught, 21 ft. ; 
displacement, 5800 tons. Rapid progress has been made 
with the construction of the Arrogant. Her keel was 
laid on June 10, 1895, and she was pushed forward so 
expeditiously that she might have been launched two 
months ago, had her underwater fittings been ready. 
The engines are of the twin-screw, triple-compound, 
vertical inverted cylinder type, and are guaranteed to 
develop 10,000 indicated horse-power. They are placed 
abreast of each other, in separate engine-rooms, divided 
by a fore-and-aft water-tight bulkhead. The kigh-pres- 
sure’ cylinder has a diameter of 26 in., the intermediate 
of 42 in., and the low of 68 in., while the stroke is 39 in. 
Other dimensions of interest are: Connecting-rod centres, 
6 ft. 6 in. ; piston-rod diameter, 7} in.; crankshaft dia- 
meter, 13 in. external and 7? io. internal ; air pump, 
274 in. in diameter and 11 in. stroke. Condensers of the 
cylindrical type, with a cooling surface of 5280 ft. in each, 
are placed in the wings of the engine-rooms. In all 
there are over 50 auxiliary engines, besides Normandy’s 
distillers and Weir’s evaporators. There are 18 water- 
tube boilers of the Belleville type. They are arranged in 
groups of six in three independent boiler-rooms, divided 
by athwartship water-tight bulkheads. The boilers have 
a grate area of 860 square feet, and a heating surface of 
22,050 square feet. The steam pressure of the boilers is 
300 lb. per square inch, and by means of reducing valves 
placed in the main steam pipes it is reduced to 250 lb. 
per square inch at the engines. The engines and boilers 
are being manufactured by Messrs. Earle’s Shipbeilding 
and Engineering Company, Hull. The armament wil 
be throughout of the quick-firing principle, and will con- 
sist of four 6 in., six 4.7-in., eight 12-pounder (12 cwt.), 
one 12-pounder (8 cwt.), and three 3-pounder 7. There 
will also be five Maxim machine guns and two 18 in. 
submerged torpedo tubes. From a fighting top on the 
vessel’s mast a 3-pounder Hotchkiss quick-firing gun will 
be worked. The Arrogant is to be completed for sea b 
March, 1897. It is expected that on an eight-hours’ full 
power trial she will attain a mean speed of 18.5 knots. 
She will be fitted with bunkers capable of stowing 500 
tons of coal, 
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PRESS FOR STAMPING OUT LOOM FLANGES. 
CONSTRUCTED BY MESSRS. RICE AND (0., ENGINEERS, LEEDS. 





Fic. 1. 











WE illustrate on this page an hydraulic press, 
specially made by Messrs. Rice and Co., of the Neville 
Works, Elland-road, Leeds, for stamping out the 
flanges used on all loom beams. ‘The general 
arrangement of the machine is shown in Fig. 1, whilst 
one of the finished flanges is illustrated in Figs. 2 
and 3, another being visible at the bottom of the 
machine in the woodcut. Each flange is made in 
three operations. In the first place, the blank is 
stamped out with the large punch and die shown in 
the foreground. Then it is put under the flanging dies, 
which are shown in position, and flanged, with its corru- 

ations, cold. This done, it is pushed out of the bottom 

ie by a small hydraulic cylinder and ram, fixed in the 
bottom casting. Finally the centre hole is punched 
with the small punch and die, shown also at the base 
of the machine, The press is capable of making these 
flanges out of 8 B.W.G. plates up to 24 in, in dia- 
meter, cold. The moving table is guided by massive 
pillars, which insure the accuracy of its alignment 
throughout its stroke, which is Gin, long as a maximum, 





but is adjustable by stops which act on the operating 
valve. The second valve shown is used when it is de- 
sired to push the flanges out of the bottom die. The 
press cylinder is lined with phosphor-bronze, and is 
tormed in the top casting. 





INDUSTRIAL NOTES. 

Tue forty-fifth annual report of the Amalgamated 
Society of Engineers is a record of one of the largest 
industrial organisations in existence. Up to 1850 the 
different branches of the engineering industry had each 
its own trade union, some strong, and others weak, 
but all conducted mainly on the same lines. It was 
then deemed expedient to amalgamate the several 
unions and form one consolidated body, governed by 
one council, and officered by one set of officials. Mr. 
William Newton and Mr. William Allan were the 
chief promoters of the scheme of amalgamation, sup- 
naiek by the most far-seeing of the more promi- 
nent members of the several societies which were 
proposed to be included in the project. The amalga- 
mation was effected ; nearly all the isolated societies 
except the ‘‘ Steam Engine Makers’ Union” joined the 
new union on equitable terms. During the first year 
of the amalgamation the efficiency of the organisa- 
tion was put to the test by the great lock-out of 
engineers; the union suffered defeat, but even the 
defeat served to cement the consolidation, From that 
date to this the society has extended and progressed. 
In 1851 it had 11,829 members; by the close of 1852 
the number had fallen to 9737, due to the great strike 
and lock-out. In that year 43,559/. was spent in sup- 
port of the unemployed—men on strike, or locked out ; 
nevertheless, the year ended with 5382/. to the good 
after payment of all benefits. The income in that year 
was 52,606/. Since that date there has been a con- 
tinuous growth in membership, with scarcely a break, 
But the income and expenditure have varied very con- 


siderably. The income exceeded 52,0007. in 1860, 
56,0002. in 1861, 57,0007. in 1862, was nearly 62,000/, in 
1863, exceeded 71,0007. in 1864, 77,0007. in 1865, from 
which date it has gone on increasing from 83,203/. in 
1866 to 296,959/. in 1895. The balance in hand in 1854 
was 17,812/,; in 1855 it was 20,202/.; since that date the 
balance has never fallen below 30,353/., the lowest, in 
1858. At times there has been a pretty general 
belief among actuaries and statisticians that the society 
would come to grief financially by reason of its large 
benefits compared with its comparatively small contri- 
butions. 

Last year was an eventful one in the history of 
the society. After a period of depression, culminating 
in 1894, there were visible signs of improvement at the 
beginning of 1895. In 1894 the average number of 
men out of work and on donation was over 6455 
monthly all through the year. In each month of 1895 
there was a decrease until December, when an increase 
of 15 was observable, owing to the strike and lock-out 
on the Clyde and at Belfast. In spite of the adverse 
circumstances, the average out of work, and on strike, 
in 1895 was reduced to 4932, or an average decrease 
of 1523 per month. Had it not been for the labour 
troubles at Belfast and on the Clyde, 1895 would have 
been a year of tolerable prosperity, as compared with 
the three previous years. But the low-water mark 
was 1879, as regards lack of employment. 

The total number of members in benefit at the close 
of last year was 79,135; since that date the total has 
gone up to over 82,000, and it is still increasing. The 
total net income in 1895 was 296,959/., of which 
285,4467. represented contributions alone, including 
levies and fines ; 42387. came from the entrance-fees 
during the year, and only 41110. from interest accruing 
from funds. The income of this society is now ap- 
proximating to 300,000/. a year, so that, financially 
speaking, it is a vast concern, with corresponding 
power, 

The expenditure of the union, in 1895, was 285,526/. 
The principal items of that expenditure consisted of 
108,947/., payments to unemployed members; the 
— for the three — years was 133,457/., 
with fewer members. In 1879 the sum was 149,931/., 
with almost half the present number of members, The 
payments to sick members amounted to 47,199/., an 
amount equal to a tolerably large friendly society. 
Funeral benefit absorbed 12,375/.; accident benefit, 
apart from sick pay, 2700/.; grants from the benevo- 
lent fund amounted to 3687/. ; and assistance in trade 
matters to the members of the union, and to other 
trades, 16,3537. Superannuation allowance absorbed 
58,990/., or close upon 60,000/., in the year. Thus in 
the year 1895 the society expended 250,501/. in the 
seven benefits enumerated, quite irrespective of 
management and other expenses. In the three chief 
benefits—out-of-work, superannuation, and sick ailow- 
ance—9343 members on the average, in each month of 
the year, were a by this one union. An army 
of nearly 10,000 heads of families were thus kept off 
the rates by a self-supporting working men’s association. 

The management of such a vast society, with rami- 
fications all over the globe, requires judgment and 

eat administrative ability. It has a total of 554 

ranches ; a central office in London, and large dis- 
trict offices in Glasgow, Leeds, Liverpool, and Man- 
chester, with an American-Canadian council and an 
Australasian council. Of the total branches 394 were, 
last year, in England and Wales; 53 in Scotland, 19 
in Ireland ; 56in Australia ; eight in Canada; 39 in 
America ; three in South Africa, and others in India, 
Malta, and France. The officering alone of this im- 


mense body would require at least 17,000 paid officials, 
The cost of branch officers amounted to 2338/. 16s .4d. ; 
secretaries, 6349/. 5s.; treasurers, 971/. 8s, 10d.; 


auditors, 688/. 15s. 11d. ; delegations, 1535/. 12s, 7d. ; 
committees of all kinds, 1491J,; rent of offices and 
club rooms, 2280/, 13s. 6d. ; stationery, postage, and 
parcels, 1209/. 14s. 1d. ; printing, 2445/. lls. 4d. The 
total management — are put down as 22,4661. 7. 
The total balance in hand at the close of the year was 
190,915/. 13s. 4d., of which 21,3387. belongs to the 
superannuation reserve fund, in case of emergency. 

he following summary of the payments for benefits 
will show at a glance what the society has done during 
the last 45 years: 








Per Member. 
Paid away as donation £ £ s. d 
benefit ibd tes «» 2,104,562 5310 6 
Paid away as sick benefit... 931,311 22 5 5} 
° »» superannuation 
benefit ... ... ... 783,288 15 010 
Paidaway asfuneralsbenefit 283,323 615 5 
9 » accidents ,, 66,642 11411 
” »  benevolentgrants 95,278 2 111 
Total provident benefits 4,264,354 101 9 1 
Trade grants to members 
and to other societies... 128,564 214 2 
Aggregate amount .. 4,392,918 104 3 3 


The above Table gives not only the aggregate 





amount puid in each benefit, but the average cost, so 
that it is possible approximately to estimate what each 
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benefit requires in weekly contributions to cover the 
expenditure. With an experience of 45 years this is 
valuable from an economic and actuarial point of view. 
The heaviest items are for the support of the unem- 
ployed, 27s. 6d. in 1895; superannuation, 14s. 11d.; 
sick, 11s, lid. ; funerals, 3s. 14d. ; benevolent grants, 
nearly ls. ; accidents, 8d. ; and assistance to members 
and to other trades, in labour disputes, 4s. 14d. ; all 
thes? amounts are the yearly cost, The report is valu- 
able by reason of its information as regards many 
matters of importance to the engineering trades. 





The long-pending dispute in the boot and shoe 
trades, which was referred to Sir Courtenay Boyle, 
has been dealt with, and he has now given his award. 
In reality the questions submitted involved many 
disputed points, all of which have been dealt with, 
and it would seem that this award will settle, or tend 
to settle, various matters which have for a long time 
been causing friction between the parties concerned. 
Perhaps the chief cause of the differences and diffi- 
culties arose from the fact that, at the time when the 
‘*terms of settlement” were arrived at, ‘‘the employers’ 
representatives refused to sit at the same table, or, in 
fact, in the same room, as the workmen’s represen- 
tatives, although repeatedly requested to do so; asa 
consequence, Sir Courtenay Boyle had to continually 
pass from one room to the other, as a medium” between 
the two parties. This is the explanation given ia the 
report just issusd. Hence, it is averred, the different 
interpretations given to the several points raised. 
No doubt that, at the time, there was a good deal 
of friction between the contending parties ; but since 
the terms were agreed upon, there has been more 
cordiality, even when the disputes have been the 
keenest. The present award will have the effect of 
smoothing the path in the future. The men assert 
that the award is generally favourable to their view 
of the cases which had arisen, One of the points was 
as to whether the terms should apply equally to society 
and tonon-society men. The ruling on this point is a 
little vague. It merely states that ‘‘ there is nothing 
in the terms of settlement to restrict to members of 
the union the operation of — agreements, fixing 
the wages and conditions of employment of particular 
classes of workmen.” The union is here fighting for 
equal terms for union and non-union men. ‘here are 
two classes apparently still outside the agreement, 
‘* clickers and pressm2n ;.” these men’s claims are to 
be considered at the conference about to be held. 
Altogether the negotiations have been in the direction 
of peace throughout the entire trade. If some little 
friction has arisen, it is not to be wondered at, for the 
conditions of the industry vary very considerably, and 
often involve minute regulation. 





The general run of increasing activity which has 
been slowly and gradually, but continuously, develop- 
ing throughout Lancashire is more than fully main- 
tained. Orders are coming forward freely in nearly 
all departments of the engineering and cognate 
industries. The locomotive branches have had a 
further considerable accession of new work, one Lan- 
cashire firm alone having booked several large orders 
on account of Indian railways. Generally speaking, 
locomotive builders are now fall of work, the weight 
of which will keep them busy for a long time to come. 
Machine tool makers are kept very busy, some excep- 
tionally aay 4 tools being required for shipyard pur- 
poses. One leading engineering firm has just com- 
pleted a specially designed shaping and slotting 
machine, weighing, it is said, upwards of 120 tons, 
for dealing with the heaviest armour-plates now being 
constructed. Stationary engine builders continue to 
be well employed, and have sufficient orders in hand 
for some time forward. Machinists have plenty of 
work in hand for a considerable time tocome. Electric 
driving in connection with machine tools is being 
developed, and a local firm has in hand a number of 
heavy lathes and boring machines, which are to be 
driven electrically by self-contained motors. The im- 
provement in the boilermaking branches has been well 
maintained, and further activity is tolerably well 
assured. So far matters are going pretty smoothly in 
the labour world ; no serious disputes are pending, 
and none seem to be looming in the near distance. 
There seems to be a general feeling in favour of peace, 
as being the most conducive to en Soe The 
absence of friction tending to strikes may be attributed 
mainly to the good feeling that existed during the de- 
pression in trade, when very few of the Lancashire 
employers attempted to press wages down, so that 
there is no lost ground to recover, and even the pre- 
sent improvement in trade does not encourage large 
advances in wages, by reason of the low ruling prices 
generally, and, certainly up toa very recent date, keen 
competition. In the iron trades there is very little to 
report in the way of extensive dealing, and there 
is hardly sufficient inquiry to test prices, either as re- 
gards raw or manufactured material. In the finished 
branches business comes forward but slowly, but 
makers are kept pretty fully employed. In the steel 
trades there is not much movement, but in some cases 


there appears to be a hardening of prices. Nut and 
bolt makers are busy, but complain ot low prices. 


In the Wolverhampton district it cannot be said 
that there is any reactionary tendency. There is a 
good current demand for most qualities of iron and 
steel. The list houses only report a rather limited 
demand for the better qualities of bars; but the in- 
creased orders for medium and common iron more 
than compensate for the before-mentioned limitation. 
Home consumers are increasing their orders for hoops, 
fine strip rods, and sheets for working-up purposes ; 
and the different galvanising firms are good customers 
for double-gauge sheets for South America and for the 
Australasian markets. Best thin sheets are also in 
inquiry, and prices generally are well maintained. Tin- 
plate has fallen off somewhat, and manufacturers 
have reduced quotations by reason of lack of orders. 
The boom in the cycle trade has caused considerable 
demand for steel tubes, and local manufacturers are 
now 80 heavily booked that they are unable to accept 
new orders which are being pressed upon them. There 
has been a good average demand for pig iron of 
foundry qualities, but forge iron is hardly in so good a 
demand, although quotations are maintained. In the 
finished iron branches prices are fairly steady, but 
there is no severe pressure of new orders just at pre- 
sent. Merchants seem indisposed to speculate much 
at present rates, but some buying has been going on in 
outside districts. There is no falling off in production; 
in nearly all instances the productive capabilities of 
most of the firms are at full speed, but the large out- 
put does not increase stocks. The engineering and 
cognate branches of industry keep well employed, 
and also most of the hardware industries, but espe- 
cially most of the heavier branches. Engineers, iron- 
founders, boilermakers, tankmakers, and most of the 
other constructive trades, such as bridge and girder 
constructors, continue to be busy, and, if anything, 
are still improving. In the railway sheds also the 
hands are fully employed. 


In the Birmingham district the placing of some 
good American orders, on a large scale, for cotton 
ties, at largely enhanced prices, has produced 
a good impression. Further orders of the same 
kind are under negotiation. Galvanisers are placing 
orders more freely for certain kinds of sheets, also at 
advanced prices. Pig iron is in better request, and the 
tendency, both as regards crude and finished iron, is 
in an upward direction. The engineering, ironfound- 
ing, and boilermaking branches are busy, and the 
general run of local trades manifests further improve- 
ment. Labour questions are quiet for the most part, 
no serious disputes being on hand or threatened. 
The cycle branches of trade bid fair to outstrip most 
others in general activity, both in Birmingham and 
Coventry, and this will affect several other branches. 





The dispute on the north-east coast has ended. 
Originally only about 150 men struck on the Tees, 
but small as the number was, it threatened to dis- 
turb the whole of the vast engineering industries 
along the banks of the Tees, the Tyne, and the Wear, 
and throw out of work some thousands of men in the 
several departments of the shipbuilding, engineering, 
and kindred industries. The notices had even been 
served out for the discharge or suspension of 25 per 
cent. of all the workers; then the engineers took 
counsel, and declared in favour of the other 75 per 
cent. ceasing work, and thus it was feared that another 
mighty struggle was at hand in those industrial 
centres. Happily it has been averted. A prolonged 
conference between the representatives of the em- 
ployers and the workmen was held, lasting several 
hours. An adjournment was necessary to the fol- 
lowing day. After about four hours’ delibera- 
tion, on the second day, arbitration being rejected 
by the men, the employers consented to terms, 
whereby the wages of the men affected were to be 
advanced ls. per week from the beginning of Sep- 
tember next. Notices were thereupon withdrawn, 
and the men resumed work. The overtime question 
was not insisted upon, so that the whole thing has 
been settled. During the lengthy deliberations, 
Colonel Dyer, of the Elswick Works, was taken 
suddenly ill, and had to be medically attended, much 
to the regret of all present at the conference. All 
— may be congratulated upon the closing of this 

ispute. 


The week ended, and the Whitsun holidays com- 
menced and finished, without a settlement of the dis- 
pute in the building trades of London. The dispute does 
not hinge upon the advance in wages—that the master 
builders are ready to agree to. The dispute lingers 
over the question of employment of non-union men. 
The carpenters and the plasterers decline to agree to 
the same terms as the bricklayers, and hence the con- 
tinuance of the dispute. The employers offered a com- 





romise ; upon this the carpenters and joiners took a 
lot of the men, with the result that the offer was 
rejected, The conference of the men suggested an 





alternative proposal. The master builders agreed to 
cancel the clause relating to society and non-society 
men, and, for the sake of , accepted the new 
clause. But there still remained the question of a six 
months’ notice. This was referred to the men, to be 
balloted upon, but the result can only be known at 
the close of the current week. The men on strike 
receive strike pay—the mechanics 15s. per week, and 
the labourers 10s. per week. A large number, how- 
ever, of those out on strike have been absorbed by 
“sameg builders, by whom a scarcity of hands has 
een felt. 


The dockers’ strike at Rotterdam has ended. The 
employers conceded the advance in wages, but the 
men desired to obtain redress of other grievances, and 
some urged the continuance of the strike. But ata 
great meeting which was held to consider the ques- 
tion, the men voted to return to work by nearly three 
to one. English labour was imported to take the 

laces of the men on strike, a course of proceeding not 
fikely to favour the socialist policy of fraternisation so 
often talked about, but so little practised here or else- 
where. 








The seventh annual congress of the Dockers’ Union 
was held last week at Newport, Monmouthshire. Its 
proceedings no longer evoke long reports in the press, 
and comments upon its action. The report congratu- 
lated the members upon being included in the Factory 
Act of last year, and properly so, for some of its 
clauses are protective of life and limb. The press was 
excluded while the financial — was given and dis- 
cussed, always a sign, more or less, of weakness. The 
congress passed resolutions in favour of an eight-hours 
day ; condemning sub-contracting ; calling for prohibi- 
tion to import foreigners while Britich strikes were on 
—at a time when, in fact, British labour was being 
used to defeat the Rotterdam worker ; demanding that 
employers should be made to pay for extra police pro- 
tection for non-union men ; in favour of the municipali- 
sation of all docks ; and in favour of the federation of 
labour. Of all men in the labour ranks of the United 
Kingdom the dockers demand the most in their reso- 
tions, But there is a wide gulf between their demands 
and the possibilities of the case. Seven years ago, six 
years ago, even five years ago, they exercised some 
power, and had wide influence ; that power and influ- 
ence have been utterly destroyed by the reckless way in 
which the union strove to exercise its functions, and 
compel not only employers, but all workers within the 
sphere of its influence, to carry on the work at the 
docks and wharves according to its methods. Its 
voice is still heard crying in the wilderness, but its 

ower is broken. Over and over again in ‘‘ Industrial 

otes” the proceedings of the union in London, at 
Hull, at Portsmouth, at Cardiff, at Liverpool, and 
other ports were commented upon as fatuous and 
unwarrantable, and as likely to lead to disaster. The 
union is not wisely directed even yet. 





The dockers’ strike at Middlesbrough collapsed last 
week, the men going in for fear of their places being 
filled by non-union men. 





The dispute among the file-cutters of Sheffield has 
ended in a concession for six months, The 10 per 
cent. reduction made three years ago is to be restored, 
but if prices do not improve, the 10 per cent, is to be 
given up in six months’ time. 





The Admiralty have made some concessions to sail- 
makers and riggers when on detached duty, to labourers 
when coaling, and to the leading joiners and sail- 
makers. Other concessions have been made to men 
affected by the abolition of classification in 1894, and 
with respect to gratuities. Half the hired service of 
men placed on the establishment will in future reckon 
for pension. 





THE PHYSICAL SOCIETY. 

Ar the meeting of the Physical Society held on the 
22nd inst., Professor Ayrton, Vice-President, in the 
chair, Mr. R. a read a paper ‘‘ On Dieletrics.” 

The author has particularly investigated the effect 
of temperature on dielectric resistance. He has em- 
ay pe for this purpose condensers insulated with mica 
and paraffined paper. In order to eliminate some of the 
effects of surface leakage, Price’s guard ring arrangement 
was made use of in all the experiments. 

The author finds that the capacity of a paraffin con- 
denser varies irregularly with the temperature, but that 
to within the accuracy attainable with his instruments 
(1 per cent.) the capacity of a mica condenser is constant 
between 33 deg. Fahr. and 110 deg. Fahr. 

If the resistance of paraffin at a temperature ¢ is repre- 
sented by Rr = Rat, the mean value for log a deduced 
from all the author’s measurements is T .96344. : 

Experiments made with a parallel plate condenser with 
parafiin as the dielectric shew that when the temperature 


reaches within about 20 deg. of the melting point, the 
resistance rapidly falls ; when melting commences there 
is a rapid drop, bat while meltingis in progress the resiet- 
ance remains constant. 

Professor Ayrton said he could bear witness to the 
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extreme value of Mr. Price’s device, as it completely did 
away with the necessity for the extreme care previously 
necessary to prevent errors due to surface leakage. He 
regretted that he had not had an opportunity of compar- 
ing the author’s numbers with some obtained some years 
ago by Professor Perry and himself (Professor Ayrton). 

A paper by Professor Viriamu Jones on ‘‘ The Mag- 
netic Field due to an Elliptical Current at a Point in the 
Plane of the Ellipse and within it,” was taken as read, 

Professor Silvanus Thompson said that this paper was 
of interest, not only on account of the application which 
others might make of the author’s method, but also in 
that the correction when applied to ProfesserJ ones’ results 
brough the international ohm more nearly into accord 
with the true ohm. ‘ 

Mr. J. J. Walker said he considered that the paper 
«vas more suited to the Mathematical Society. The in- 
tegration which the author reduced to elliptic integrals 
might be more easily performed by another method. 

Professor Ayrton said that Professor Jones’ value for 
the true ohm was now 106.302 centimetres of mercury. 

Mr. Campbell read a paper on ‘‘ New Instruments for 
the Direct Measurement of the Frequency of Alternating or 
Pulsating Electric Currents.” 

The author employs two arrangements, in one of which 
a steel wire, the tension on which is variable, and the 
other a steel spring of variable length clamped at one end, 
are acted upon by an electro-magnet through which the 


periodic current is passed. The tension or length, as the |. 


case may be, is varied till maximum resonance is obtained, 
a small contact piece being employed to detect when this 
occurs. The instrument exhibited was capable of measur- 
ing the frequency of periodic currents of from 40 to 150 
double vibrations per second. 

Mr. Watson said he thought that in the case of the 
steel spring there would be a considerable temperature 
correction, and he suggested a method by which this 
might be compensated. 

Mr, Blakesley asked if the author had found that the 
spring became magnetised, and thus gave the octave, 

Mr. Carter asked whether elastic fatigue influenced the 
results, and said that a synchronous motor and a speed 
indicator could be used to measure the frequency. 

Professor Silvanus Thompson suggested that it might 
be better to employ a polarised apparatus, since to avoid 
the impression of forced vibrations on the spring, it was 
better, as was done in the case of tuning forks, to make 
it massive. It had been found in other cases, such as 
in Hughes’ telegraph and the telephone, that better 
results were obtained with polarised apparatus. He 
(Professor Thompson) had used a telephone, placed any- 
where near a magnet traversed by the periodic current, 
together with a tuning fork, which gave beats with the 
note produced by the telephone, to measure frequencies. 
The variations in frequency ordinarily met with in nature 
were much greater than was generally suspected. 

Mr. Blakesley said he considered that the advantage 
of the author’s instrument over a telephone and tuning 
fork was that it was continuously variable over a large 


range. 

Mr. Enright asked if the author had b2en troubled by 
the spring or wire breaking into overtones. In some 
experiments, in which rather long wires were used, he had 
been troubled in this way. 

Professor Ayrton said that he did not think that it was 
possible to get the wire or spring to respond to the octave 
unless the alternating current contained a component of 
the frequency of the octave. In fact, he had himself used 
such a stretched string as a waveanalyser. He had used 
a telephone to prove that the note given by a hissing 
alternate current arc corresponded in frequency to that of 
the current. In the instrument used by Professor Perry 
and himself, a polarised arrangement was always em- 
ployed, since the alternating current was passed either 
through a wire in a constant magnetic field, or through 
an electro-magnet which acted on a wire through which 
® constant current was passed. 

The author in his reply said that the instrument re- 
sponded, though feebly, to the octave, and this response 
— be made use of to check the accuracy of the scale, 

he Society then adjourned till June 12, 








THE NON-UNIFORM ROLLING OF SHIPS.* 


By Mr, R, E. Froupg, F.R.S., Associate, Member of 
Council. 
(Concluded from page 696.) 

43. For convenience and simplicity of description, I 
have thus far expressed the net amplitudes in terms 
simply of the amplitude A of the forced oscillation, or, 
as I have also termed it, the ultimate uniform amplitude ; 
and ip remains to define the relation of this amplitude A 
to ©’, the extreme wave slo The conditions governing 
this relation were correctly investigated in Professor Ran- 
kine’s paper “On the Action of Waves upon a Ship’s 
Keel” (Transactions I N.A., vol. v., page 20), and the 
late Mr. W. Froude’s paper “On the Practical Limits 
of the Rolling of a Ship in a Seaway” (vol. vi., page 
175), and their rationale has been sketched above in 23. 

The relation is, to my mind, most intelligibly and con- 
veniently shown by diagram, as in Fig. 19, page 696 ante, 
where the relative values of A and @’ are shown by the 
relative lengths of the appropriate lines; also, the rela- 
tive lengths of the line marked ©’, and of the two sides 
of the triangle to which that line is the hypotenuse, show 
the amplitude relation of the wave to its two components, 
which operate res ctively to overcome the resistance and 
to force the period. Again, the inclination of that hypo- 
tenuse, shown as the angle 8, expresses the phase-rela- 
tion between the wave and the rolling, which provides for 





* Paper read before the Institution of Naval Architects, 





that distribution of the total wave effect; the ratio o 
expressing the fraction of T’ by which the extreme wave- 
slope precedes the extreme angle of ship in the same 
direction.* 

The symbol 7, in the figure, is the value which the 
extinction 7 has for the amplitude A when the extinction 
takes place in the period T’, For the purposes of the con- 
ventional solution (which assumes resistance proportional 
to angular s ), the extinction must be taken as, for 
given amplitude, inversely proportional to the period, 
which gives 

meEAR 1... (tb) 
where E is the value of ”. for amplitude = A and oscil- 


lation in period T.t 

The most convenient algebraical expressions for the 
amplitude and phase-relations of A and 0’ depend on the 
form in which the problem may present itself; but the 
following formule may be written down as arising 
directly out of the geometrical relations indicated in the 


figure : 
e' = A2(/1— T? nk en) - (16 
\/ ( =a) (; A} ( ) 


Coten = [ 5" .A(1--73) ]- » (17) 


44, I append [Appendix I.] an example of the mode of 
estimating the relation of wave slope and ‘‘ criterion 
amplitude” for a particular case; also [Appendix II.] a 
Table showing a series of results computed for a few 
actual ships among those for which the extinction coeffi- 
cients have been published ; also [Appendix IIT.] some 
comments on the remarks in reference to rolling extiac- 
tion in geveral, which vet in the latter part of M. 
Bertin’s 1895 paper [Paris Meeting]. 











APPENDIX I. 
EXAMPLE oF Mope or CompuTine RELATION BETWEEN 
CRITERION AMPLITUDE AND WAVE SLOPE. 

H.M.S. ‘“* Revenge.”—Deep Draught with Bilge Keels ; 
natural period, say = 16.0 sec.; wave period, eay = 13.0 
sec. Find Wave Slope (©') corresponding to criterion 
amplitude (= ©) of 12 0 deg. 

(N. B.—In this working all angles are to be understood 
to be in degree unite.) 


(i.) In re period ; T = 1.23 ; hence n (see text 33) = 4.8 3 


Ty 
1-2. = — 5B. 
2 
(ii) In re extinction; 7, = — ae, = .065 @ + .017 et 


(or a3 it is commonly described, a = .065, ) = .017); 
hence, 7 for @c (= yc, say) = .78° + 2.45° = 3.23°; 


giving E, = -”°, (see text, 41), = .269; andn E = 1.17. 


(Or, less obviously, but more simply, E=a+b0,= 
.065 + .204 = .269 ) we 
= Oc : - i 
Then A a ee (see equation (14), 39) = oo 
9.15.° 


And », for amplitude A and period T’, = 7.,=EA 7, 
(see equation (15), 43), = 3.03°. 


Then 0’, = me. xi ', a 
’ A (2 =) + G ma (see equa- 
tion (16), 43) = /22.4 + 3.7 = 5.09°. 

For the converse problem of determining the criterion 
amplitude for a given wave slope, a process of trial and 
error is necessary; or a curve may be plotted showing 
©’ to a base of @c , and the values of @. corresponding to 
any given values of ©’ read off from the curve. 








APPENDIX II. 

These Tables have been worked out only for values 
of + greater than unity, this being the condition of most 
frequent occurrence with large ships, For values of + 
less than unity, the results will be nearly the same as in 
the Tables for the same values of n ; the (small) difference 





* For no resistance—i ¢., when s nm = 0, B = Oor7, 


according as T is less or greater than T’ ; the variation of 
6 with resistance thus accords with the description of the 
effect of resistance on phase-relation in 23 above, 

1 The true dependence of extinction on period is a 
matter of some uncertainty. If the resistance were truly 
expressible as proportional to w*, say (where w is the 
angular speed), then for a change of period from T to T’ 
by wave forcing (since this change of period involves no 
change in ‘‘ W M” or inertia of ship), 7 must be multj- 


plied by (z)*: And this probably holds good for 


extinction due to frictional resistance of hull surface and 
the like; but as far as wave-making extinction is con- 
cerned, although such extinction is equivalent to an ex- 
tinction due to resistance proportionate to w, in respect 
to its dependence upon amplitude, it does not in the least 
follow that it is so likewise in respect to its dependence 
upon period, 
¢ Trans. J.N.A., yol, xxxvi-, page 142. 





TaBLE OF Resutts CompuTeD FOR ACTUAL SHIPS. 


(1) Wave slopes (@’), and ultimate uniform amplitudes (A), for 
a common criterion amplitude (@c ) of 10.0 deg. 
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(2) Wave slopes (@’), and ultimate uniform amplitudes (A), for 
a common criterion amplitude (@c ), of 20.0 deg. 
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Revenge (deep! | be] 29 
draught) with! & F-| 
bilge keels e.| 12.2 15.9 |9.5 | 17.65 | 7.0 | 19.65 |8.1 
Devastation --| 1.7 | 16.5 |9.1/17.3 |6.5 19.6 | 7.45 
| 














| | 
iT 2 T r 
j= SIS = 12 |— =11 |= =1, 
IT’ ;2' T T . 
| 
re n=83/ n= n=10 |n=o@ 





O}a |G fale [a] Oe |a 


deg. ideg. deg. deg. deg. 








leg.| deg. vi 


a 


Inconstant (7.7 (4.83) 11.0 | 6.7] 17.1 |13.2| 27.2 | 
Sultan .. te +. 8.15 4.84| 12.15 | 6.8 | 21.5 [14.0/ 45.9 |® 
Revenge (deep draught) 4 a 
no bilge keels) . 8.25 /4.35) 12.25 | 6.8 | 21.2 |13.9/ 41.1 |g 
Revenge (deep draught) 
with bilge keels -- 6.6 P 24) 8.6 | 6.4] 11.55 |10.8/ 14.85 3 
Devastation . 6.4 | 11.85 |10,9) 15.5 

















++ 6.65 4.26 | 8.75 
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lying in the ratio of A to ©’, and not at allin the ratio 
of @ to A.* 

The values of A have been shown in the Tables in order 
to illustrate the circumstance (see text, 38) that when non- 
synchronism is considerable, the effect of resistance to 
diminish maximum amplitude (@ ) relatively to wave 
slope, consists in diminution of ratio of maximum (@, ) to 
ultimate amplitude (A), rather than in diminution of ratio 
of the latter to wave-slope. 

In computing the Tables, the resistance coefficients in 
the following formula : 


Nc,» =— ge for angle @c , = a @ + b @. 2(angles taken 
in degree units), have been taken as follow : 


Taconstant a = .035; b = .0051 (see 
Trans. iiss vol, 
xxxvi., page 141). 

Sie 2. nS ORT “00166 
(Ibid.). 


Revenge (deep draught), 
no bilgekeels... .. @=.0123; 6 = .0025 
(Ibid. }. 


Revenge (deep draught), 


with bilge keels a = .065 ; b = 017 (1bid, 


e 142). 
= es: ', =, 
(Trans. IN.A,, 
vol, xxiv., p. 174), 


Devastation... at 





APPENDIX III. 
CoMMENTS ON THE REMARKS CONCERNING EXTINCTION 
or Roiiine In M. Bertin’s 1895 Paper, 

1. Wave-Making Extinction—The supposition that 
wave-making might be a source of extinction, was, I 
believe, first put forward _—— in an article in Naval 
Science for October, 1872, by my father, the late Mr. W. 
Froude. I confess I cannot follow the purport of M. 
Bertin’s remarks on the subject. He speaks of the vessel, 
during the extinction experiment in still water, being 
‘surrounded with water put into oscillation during the 
first period” (my italics). But neither the wave created 
‘during the first period,” nor those successively created 
during each subsequent period, to the creation of which 
a ty of the extinction ang each such period is seve- 
rally due, remain “surrounding” the vessel so as to 
iofluence her subsequent movements. Each wave, as 
created, travels away from the ship at the speed proper to 





* That is, for constant @.. For constant 0’, the differ- 
ence in E arising out of any difference in @ , will pro 
tanto affect the ratio of @ to A. 


ots eres 


eae ee 


i 





726 


ENGINEERING. 





[May 29, 1896. 








its period, and cannot influence her again unless it be 
reflected back from the shore. 

Again, M. Bertin’s reference to the experiments on the 
Revenge under way, suggest that he regards the wave- 
making resistance to rolling as a derived effect of the 
wave-making due to headway. But the wave-making 
due to rolling, investigated by Mr. W. Froude, has 
nothing to do with the wave-making due to headway, and 
would seem to be theoretically independent of headway. 

2. Viscosity Eatinction.—M. Bertin appears to treat 
resistance due to viscosity as being independent of speed 
of relative motion, and the extinction due to this cause as, 
therefore, independent of amplitude of rolling. But, so 
far as my reading extends, viscosity resistance has always 
been held, and is still held, to be proportional to the 
simple power of the relative speed. I am not aware of 
any species of external fluid resistance to rolling which 
can be independent of amplitude, except the capillary 
resistance at the surface. This latter has been found very 
sensible in rolling experiments made on moderate-sized 
models, but must be quite insensible in the case of a ship. 

3. Water Chamber Extinction.—In the experiments on 
the model of the water chamber of H.M.S. Edinburgh 
this was found to be, for certain conditions, and above a cer- 
tain veg oderate amplitude, independent of amplitude ; 
whence M. Bertin infers (see a “tn heading) that the 
resistance was of the nature of viscosity. Had M. Bertin 
had the opportunity of observing the behaviour of the 
water in the model, he could not con failed to recognise 
that the phenomenon had no more connection with 
viscosity than has that of the breaking of sea waves on 
the shore. The true explanation of the constancy of the 
extinction above a certain amplitude, is that the extinction 
is due to the reciprocating displacement, transversely tothe 
ship, of the C.G. of the contained water, and that at the 
amplitude in question this displacement attains the 
maximum consistent with the dimensions of the chamber. 

4. Extinction Expressed by Two or More Terms,—The 
expression of the extinction by two terms, one propor- 
tional to the simple power and the other to the square 
of the amplitude, was practised by Mr. W. Froude so 
long ago as 1871; and the expedient has since been in 
common use in this country. M. Bertin (equation 20 of 
1895 paper) puts forward such a formula with approval, 
but appears to prefer one involving also a term indepen- 
dent of amplitude. For reasons given under heading 2 
above, I consider there is no d@ priori justification for 
the presence of such a term unless when a water chamber 
may be employed. And, so far as my own experience 
extends, the results of extinction experiments on ships, 
may be quite satisfactorily expressed by the two terms 
first mentioned without the introduction of one indepen- 
dent of amplitude. An exception, indeed, must be made 
of the case of the Revenge with bilge keels (see Trans. 
I.N.A., vol. xxxvi., Plates XII. and XIII., curves E 
and F, Also ENGINEERING, vol. lix., pages 437 and 487) 
where undoubtedly, for the range of experiment, the 
agreement of the mathematical expression with the ob- 
served extinction might be improved by the introduction 
of a constant term with a negative sign. But an expres- 
rion so obtained must be accounted purely empirical. 





MEASUREMENT OF FEED AND CIRCULAT- 
ING WATER, &c., BY CHEMICAL MEANS.* 
By Mr. C. E,. Stromryer, Member. 
(Concluded from page 656.) 

CuEMIcAL DeteRMINATIONS: I.—Sact Tests, 

In the experiments which have been detailed in Tables 
I., IV., and V., the nitrate of silver test for salt was 
used. A large stock solution was prepared of nitrate of 
silver and distilled water (about 120 grains to the gallon), 
from which the accurately graduated burette B (Fig. 7) 
was replenished. The sample of water to be tested was 
poured into the beaker A, to which a few drops of astrong 
solution of yellow chromate of potash had been added. 
All the sea water samples were first diluted down to the 
strength of the salted feed water. A reading was now 
taken of the upper level of the nitrate of silver solution, 
of which as much was then run into the beaker as would 
just cause the sample to change its colour from a pale 
yellow to a reddish brown. ith a little practice this 
could be done with the greatest nicety, as is shown by the 
readings of the salinity of Glasgow town water, in which 
there were only 1.3 grains of salt - gallon. The change 
of colour could not be read with the same precision when 
there were larger percentages of salt, because of a heavy 
milky precipitate of silver chloride. Table XI. contains 
the actual readings of the chemical tests for engine A (Table 
IV.). In no case do they differ by more than ? per cent. 
from the mean values. For fairly accurate and rapid de- 
terminations this test cannot easily be surpassed, but in 
inexperienced hands there is always a danger of obtaining 
too high a reading, because the change of colour must 
have taken place before it is noticed. To minimise 
this danger the sea water samp.es were diluted down to 
the strengths of the feed waters with which they had to 
becompared. The error of 5 per cent. in Table I., if it 
is not due to leakage as explained, may be put down to 
this cause, for it only amounts to 0.065 grain per gallon, 
which would affect the burette readings by only 0,025 c.c. 

Mr. Volhardt’s Method.—A more accurate test for salt 
is the following: Prepare a weak aqueous solution of 
nitrate of silver and nitric acid, also a weak solution of 
sulphocyanate of ammonia; the two fluids should be of 
equal strengths. A preliminary determination of the 
salinity of a small portion of the sample is made as 
described, then a carefully measured volume of the sample 
is mixed with a carefully measured volume of nitrate of 
silver eolution, but slightly more than required, so as to 


. Paper read before the Institution of Naval Architects, 





TABLE XI.—Buretre READINGS OF THE NITRATE 
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Encine A, Tasrr VI. 
Sea Water. Feed Water. 
Reference Number .... 1 2 | 3 4 1 2 3 4 
Volumes tested 2xlee 2xlee. | 2x1ec | 2x lee | 4X 10cc.| 4x lee. 4x l0cc.| 4x 1l0ac. 
SSE ae eae _ = - | ; 
ce. c.c. c.c |  @.8. co. P05) |) OR C.c. 
Burette readings 295 1.80 2.00 | 205 2.50 0.25 | 41.80 1.75 
” » 68.00 66.95 63.25 | 67.55 23.15 23.60 | 25.80 31.20 
ss : 0.00 455 | 189 | &85 44.15 46.75 | 650.00 60.40 
% . 64.75 70.05 | 66.10 | 69.25 65.10 69.90 | 74.40 89 40 
Mean values | 64.90 | 65.27 61.80 65.45 20.90 | 2320 | 2417 | 29.02 
Grains of salt pergallon ..| 1963 1974 1960 1980 63.3 | 70.2 72.9 | 87.9 
8 
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recipitate all the chlorides. This sample is put aside 

or a day in a dark place, and the clear fluid is drawn off 
and tested with the help of the above standard solutions. 
A drop or two of ferric alum salt index is first added, and 
then the sulphocyanate is titrated into it out of the 
burette until a change of colour takes place. If this is 
too marked, a little nitrate of silver solution is added, 
and this zigzag titration continued until the neutral point 
has been reached. The differences of the readings of the 
two burettes are then subtracted from the volume of 
nitrate originslly added to the sample, and the remainder 








3465.8. 


Fg./4. Low ee 0190 CYLINDER. 
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To Bottom 








cand 


is the exact volume of the weak nitrate of silver which 
was required to neutralise the salt in the sample. Both 
the above-named tests ought to be carried out by arti- 
ficial light. The clearing is not necessary with weak salt 


waters, 

II. Alkali Test.—Many substances are known which 
change colour if transferred from an acid bath into an 
alkali one, but for the determination of the alkalinity of 
sea water nothing is likely to surpass aurine as an index 
if used as recommended by Mr. Torné. 








Weak solutions of hydrochloric acid and water, and 
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of caustic soda and water are prepare], the two being 
made exactly equal in strength. They are poured into 
two burettes (B, Fig. 8). A carefully measured volume of 
the water sample to be tested is poured into the Berlin 
bowl C, a few drops of aurine, dissolved in water, are 
added, and the whole is then boiled overa Bunsen burner 
F,. The colour of the fluid will at once change from an 
imperceptible pale amber to a beautiful rose-pink ; mea- 
sured quantities of hydrochloric acid are from time to 
time added from the burette until the rose colour has 
permanently disappeared, which is a sign that the hydro- 
chloric acid is in excess. Boiling is necessary in order 
that all the carbonic acid in the sea water, both free and 
combined, may be driven out. Drop by drop alkali solu- 
tion is now added, until the pink colour returns, then 
acid is added until it just disappears. The difference of 
the loss of solution from the two burettes is a measure of 
the alkalinity of the sample. A second sample from the 
same bottle is now measured out, and a slight excess 
(about 1 per cent.) of acid solution added, the boiling is 
proceeded with for about 15 minutes, and then the neu- 
tralisation is effected as before. If this determination did 
not agree with the first one I took another sample and 
rejected the first. All the actual readings are recorded 
in Tables VII., IX., and X. (pages 655 and 656 ante), 
In the first experiments, Table VIL., and part of Table X., 
several precautions had been omitted, and these results 
are, therefore, nos as uniform as they might have been. 
Figs. 9 to 14 are indicator cards from Engine D, Table 
IX., page 656 ante. 

Daring the progress of these tests it was frequently 
noticed that the levels of the fluids in the burettes had 
changed, once even as much as .15 c.c., although no fluid 
had been drawn off. This was found to be due to the 
gradual heating of the fluid in the burette on account of 
its proximity to the Bunsen burner. To remove the 
burettes after each slight addition would have been 
troublesome, and might, during the 15 minutes of boiling, 


have led to an occasional loss of a drop of acid or alkali, | P° 


which would have affected the results by 1 per cent. The 
final arrangement was that in Fig. 8; a long fine glass 
tube g reached from each burette to the Berlin bowl. 

The strengths of the acid and alkali solutions were 
those adopted by the late Professor W. Dittmar, viz., 
each cubic centimetre contained as much caustic soda as 
would exactly neutralise one milligramme of carbonic acid. 
These are the units adopted in the Tables. Kxperiments 
which were subsequently carried out by me, with solu- 
tions having only one-tenth of the above strength, proved 
that a change of colourof the aurine index was quite per- 
ceptible on adding only .01 c.c. of the standard fluid, a 
quantity which affected the levels in the burettes by less 
than z}5 in. However, having commenced the chemical 
determinations before I was fully aware of this extra- 
ordinary accuracy, I did not venture to dilute the fluids, 
and all the readings are made with the normal strengths. 

A still more accurate determination than any to be 
found in this paper could have been made, if, instead of 
salt or soda, the rather expensive chemical, nitrite of 
soda, had been injected into the waters. The accuracy 
attainable with this substance is such, that the capacity 
of one of the Tilbury graving docks, holding about 60,000 
tons of water, could be determined chemically to within 
1 per cent. of its true amount, if only 1 cwt. of nitrite 
were to be dissolved in the water, uf which a few ounces 
would suffice for the analysis, which is a colorimetric 
one. The experiment would cost about 20/. 

With the experience that had bsen gained by sea in- 
jections into feed water to guide me, 1 was afraid that 
soda solutions would produce chemical changes that might 
interfere with my tests; and, in order to be quite inde- 
pendent of such influences, the brines which were used 
have been chemically tested when diluted down to the 
experimental strengths, either with feed water or with 


sea water (see Table X.), and the results have been used ene 


as standards of comparison in Tables VII. and 1X. The 
tests on mixtures of feed water, and brine sample No. 1, 
are carried out with every conceivable precaution, except 
that the titrating fluids were not diluted, and are, as will 
be seen, highly satisfactory. It will be noticed that in 
Table IX. a separate chemical determination of the 
salinity of the feed water has been made; this was only 
possible when using carbonate of soda brine injection, but 
was necessary because of the supplementary feed being 
partly open until 4.15 p.m, As will be seen, the sea 
water thus introduced had not been entirely washed out 
even after half an hour’s run. For this reason several of 
my experiments, based only on thesalt test, have not been 
included in this paper, for I could not feel sure as to 
whether the detected leakages were real ones. 

A notice will be found in Table IX. that the thermal 
capacity of sea water is 0.973. No direct experiments on 
the subject seem to have been ‘made, but I discovered 
some by Mr. Schiillar (Posneed. Ann., vol. cxxxvi.) on 
the specific heats of salt solutions, from which the above 
value has been estimated. The specific heat of chloride 
of soda is 0.21401, and the density of sea water has been 
assumed to be 1,026, 


é CONCLUSIONS. 

Having demonstrated the accuracy of this chemical 
method of estimating water quantities, it only remains 
_ point out the advantages which can be obtained by 

use. 

1. The circulating water of a marine engine can be 
measured at sea: this has not been done before. The 
quantity of carbonate of soda (washing soda) required is 
approximately 2 cwt. per 1000 indicated horse-power per 
hour, which should be dissolved in a tank of fresh water 
holding about 60 gallons (300 c.c. samples should be 
collected), 

2. The feed water of marine engines, not fitted with 
slow working automatic pumps, can be measured either 
by injecting carbonate of soda brine or cea water. On 





account of the air which is mixed with the feed water 
when the pumps are worked by the main engines, 
mechanical feed meters would not give accurate results 
under such conditions. 

3. The method can be applied to the accurate measure- 
ment of the volume of water in small streams, and would 
be of special value in a mountainous district. Ib being 
possible to determine the salinity of water, holding only 
1 grain per gallon in solution, to within 1 per cent. of its 
true amount, it would be necessary to add salt brine (con- 
taining 50 oz. to the gallon) at the rate of only 1 gallon per 
minute to a stream which delivers 350 gallons of water 
second, and to collect a sample after thorough mixing has 
taken place, The measurement of the volume of water 
supplied to towns for drinking purposes is frequently 
done by weir gaugings, which are said to be unreliable to 
the extent of 5 per cent. 

In conclusion, I beg to thank Messrs. R. Napier and 
Sons, Messrs. Ross and Duncan, Messrs. Muir and 
Houston, Mr. C. M. Aikman, Mr. R. J. Beveridge, 
Mr. Sinclair Couper, Mr. D. Johnson, and Mr. J. Thom 
for their assistance during these experiments, which have 
now extended over a period of two years, and have 
entailed an amount of labour which is only faintly indi- 
cated by the five trials in this paper. 





THE MAGNETIC PROPERTIES OF IRON 
AND STEEL. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, May 19, Sir Benjamin 
Baker, K.C.M.G., the President, in the chair, two com- 
munications dealing with the magnetic properties of iron 
and steel were considered. : 

The first paper was entitled ‘‘The Magnetic Testing of 
Tron and Steel,” by Professor J. A. Ewing, 

M. Inst. C.E. The author referred to the practical im- 
rtance which now attached to the magnetic testing of 
iron and steel in relation to the manufacture of dynamos 
and transformers. From being a mere laboratory 
experiment interesting only to students of physics, it 
had passed into the rank of an engineering opera- 
tion. Iron-makers now. supplied material greatly 
superior, from the magnetic point of view, to that 
which could be obtained even two or three years ago. 
In dynamo construction the introduction of permeable 
steel castings for the field-magnets had given greater 
latitude as to form without loss of efficiency, the best 
steel ee being indeed somewhat better magnetically 
than most forged iron. In stampings of sheet metal for 
transformers the main consideration was absence of 
hysteresis, and so great had been the advance in this 


respect that iron was now readily obtainable with only | g 


half the amount of hysteresis which was considered 
possible a few years ago. This had brought about a 
notable increase in the efficiency of alternate-current 
distribution by reducing the large element of loss which 
occurred through the hysteresis of transformer cores 
during the hours of light load as well as of heavy load. 
The author recalled the conventions according to which 
the magnetic quality of iron was expressed. The most 
usual test was one to determine the relation of the 
magnetic induction to the magnetising force, the ratio of 
B to H being the permeability. To enable H to be deter- 
mined with accuracy, the specimen was arranged as a 
closed ring, or as an ellipsoid, or as a bar or bars rendered 
practically endless by the use of a yoke. Ballistic methods 
of testing were described, and it was shown how in the 
use of a yoke the proper correction might be experiment- 
ally found, to deduce the true magnetising force by allow- 
ing for the magnetic resistance of the yoke itself. For 
this purpose the author used a pair of bars joined by two 
short yokes at their ends, the — being shifted so as to 
include either the whole length or half the length of the 
in the magnetic circuit. Reference was made to 
various forms of apparatus designed to measure the mag- 
netic induction by observing the force required to separate 
surfaces in the magnetised piece, and a form used by the 
author was descri in which a yoke piece was simul- 
taneously drawn away from polar extensions at both ends 
of the bar. A novel apparatus was shown in detail 
for measuring permeability by comparing the magnetis- 
ing force required to produce a given induction with 
the forca required to produce equal induction in a 
standard bar. This apparatus, which the author terms 
a magnetic bridge from its analogy to the eat- 
stone bridge for the measurement of resistance, reduced 
the operation of testing to a comparison between the 
specimen and a bar the magnetic quality of which had 
been determined once for all by the instrument maker. 
The two bars were connected by end yokes, and by 
varying the number of turns in the magnetising coil on 
one of them, the yokes were brought to the same 
magnetic potential. The relative number of turns on 
the two thus gave the relative magnetising forces 
required to produce the same induction in both, A 
simple form of magnetic detector showed when the two 
— were brought to the same potential. The manipu- 
ation consisted in varying the number of turns acting on 
one bar by means of dial switches, while the magnetising 
current was from time to time reversed. This permea- 
bility tester was intended for workshop use, and might 
take its place alongside of the author’s hysteresis tester 
which was also described. The methods of directly 
measuring hysteresis were briefly referred to. 

A number of re ntative examples were given of per- 
meability tests of forged wrought iron, forged steel and 
cast steel for dynamo ets ; also of hysteresis tests of 
transformer plate roiled from Swedish wrought iron and 
from ingot metal. The results were shown by means of 
numerical tables and also in curves. 

The second paper, on ‘* Magnetic Data of Iron and 
Steel,” was by Mr. H. IF. Parshall, Assoc. M. Inst. C.E. 





Magnetic tests of iron and steel might be conducted to 
determine such properties as permeability, maximum 
magnetisation, residual magnetism, and permanent mag- 
netism, and the relation they bore to tempering, anneal- 
ing, internal stresses, composition, and processes of manu- 
facture, The loss of energy through hysteresis might 
be determined either magnetically . determining the 
area of the loop formed by plotting the flux densities 
as ordinates, and magnetic force as absciseze, or mecha- 
nically by suitable power-measuring apparatus. A study 
of the magnetic results and of the chemical analysis 
showed a more or less intimate relationship according 
to the degree with which the modifying physical condi- 
tions might be controlled. In — &@ greater degree 
of purity was an indication of high permeability, but as 
the different qualities of iron and steel merged into each 
other by insensible degrees, owing to variations in the 
processes of manufacture, chemical analysis might be 
taken only as an approximate indication of the magnetic 
properties. Carbon was the most important element en 
tering into the composition of commercial iron, and, 
within the limits that chemical analysis might serve as an 
indication of the physical structure, the permeability was 
inversely as the amount of carbon present. The limita- 
tion as to the state of physical structure was greatly 
affected by the state of the carbon, that was, aah ite free 
or combined ; in cast iron as well as in steel, the effect of 
graphite was second to that of the carbide, commonly 
known as fixed or combined carbon. 

Beyond a certain degree of purity, as in wrought iron 
and carbon steels, the treatment as to annealing and tem- 
pering became of first importance. The magnetic pro- 
perties of some of the alloys of iron, nickel, or manganese 
were such as to show that the physical structure was the 
ultimate determining factor. The hysteresis loss was in 
general inversely as the degree of purity, but in compara- 
tively pure irons it was determined principally by its 
treatment as to annealing, heating, and mechanical 
straining. 





NEW ZEALAND MAGNETIC IRON-SANDS. 


On the Treatment of New Zealand Magnetic 
Iron-Sands.* 


By Mr. E, Mercatr Smitx, 
Member of the House of Representatives, New Zealand. 


THE principal iron-sand deposit in New Zealand extends 
for about 13 miles along the sea beach at New Plymouth, 
in the province of Taranaki. The sea cliffs on this part of 
the coast consist of a combination of silica sand and a rich 
magneticiron-sand. The gradual crumbling of these cliffs, 
together with the large quantities of iron-sand brought 
own by the rivers and atreams draining the slopes of 
Mount Egmont, result in a deposit of almost pure iron- 
sand on the beach, a large proportion of the lighter silica 
sand being washed out to sea. Excavations have been 
made on the beach, showing a depth of iron-eand of 14 ft., 
and the removal of any bulk of sand from the beach is re- 

laced by the action of incoming tides. Iron-sand has 
n dredged up at a distance of three miles out to sea 
from this shore, proving that the deposit extends over a 
oa area, and that the supply is practically inexhaus- 
1 . 

This vast deposit of magnetic iron ore is in close 
proximity to extensive coal beds, limestone containing 
88 per cent. of calcium carbonate, timber for charcoal, 
and ever ues for the manufacture of iron. 
The results of an analysis of Taranaki iron-sand given 
by Sir James Hector, the eminent geologist, are as 

ollows : 


Peroxide of iron 

Protoxide ,, 82.0 

Oxide of titanium 8.0 

Silica =e 8.0 

Water and loss 2.0 
100.0 


This, I believe, is the smallest proportion of titanium 
combined with the largest proportion of iron found in 
any iron-sand in the world. 

By forming the iron-sand in combination with certain 
clays into a we brick and smelting it in a blast- 
furnace, using the fluxes I will now describe, I obtain a 
soft grey iG eon containing by analysis 1 per cent. of 
titanium. rom this is produced bar iron containing 
0.21 per cent. titanium. 

The compound, of which the composition is stated 
below, is well pugged, pressed into bricks which are 
hard and compact, and stand the pressure and grinding 
action in travelling through the furnace. The silica and 
alumina protect the fine particles of oxide of iron from 
being burnt, and allow the iron-sand to be treated as a 
rich compact iron ore, 


Compound, 
Parts of 
Ton. Cw. ‘Ntenium. 
Pugged and (160 partsiron-sand 1 12 12 
ressed into» 25 ,, blueclay 0 65 nil 
ticks, 25 ,, yellowclay 0 65 Ww 
210 parts. 
uxes. 
25 parts limestone ... Fer pene? 
25 ,, yellow clay ant eer 
25 ,, sugar-loaf rock ... Se 
:» lime and ashes residu 
from patent fuel aia ge ia 


od os 


_ 805 12 
Reducing proportion of titanium to 3.6 per cent. 
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The yellow and blue clays used in the compound had 
the composition shown in the following analyses : 


Analysis of Tufa or Yellow Clay Used in Compound. 


Silica er 41.000 
Alumina 23.000 
Manganes3... traces 
Oxide of iron 9 025 
ime... 5 1.025 
Water ee ee ee oe as 24.014 

Alkalies ... ae oe sa os 2 
100.064 

Analysis of Blue Clay or Papa Rock. 

Silica = aes ae 54 21 
Alumina 31.64 
Iron protoxiies 8 96 
Manganese... oe ae ee traces 
Lime... sds ea ar. ae oe 1 60 
Magnesia 1.42 
Water 2.17 
100.00 


In the year 1892 I smelted 45 tons of iron from Taranaki 
iron-sand in a small blast furnace, using the method above 
described with entire success, the iron running freely, the 
tuyeres vem J clean, and only 2 to 3 per cent. of iron 
oxides being left in the slag. 

The following are results of the analyses of the pig iron 
and bar iron smelted by the process : 





Pig Iron, Bar Iron. 
Iron : 94.09 98.94 
Manganese traces traces 
Titanium ... 1.00 0.21 
Silicon... 212 
Sulphur ... 0.02 traces 
Carbon ... es ss 2.33 0.46 
Loss and sub.tance nob 
determin she 0.44 039 
100.00 100.00 


The pig iron is fairly granular, and a fragment flattens 
out when struck on the anvil. The bar iron is very fine- 
grained and malleable, and is of excellent quality. 

The following method of treating the fluid metal will, 
I think, commend itself. Having smelted the iron-sand, 
tap it into a ladle containing tarred iron-sand in the pro- 
portion of 4 cwt. to each ton of crude metal. The liquid 
metal will melt and absorb the iron-sand, and the tar will 
give sufficient carbon to retain the metallic iron in a fluid 
state. The metal so treated retains its greyness and 
fluidity, and if used for direct castings, there is a result 
of a gain in weight of 3 cwt. per ton, instead of a loss 
of 3 cwt. per ton, as is the case when remelting pig iron 
for castings. 

In making wrought or bar iron, the tarred iron-sand 
compound can be added in the puddling furnace in the 
proportion of 50 per cent., and in making steel by the 
Siemens open-hearth furnace, 50 per cent. of tarred iron- 
sand compound may be used, yielding, together with 
what was placed in the ladle, a clear gain of 10 cwt. 
per ton, 

The cost of manufacture of big iron, superior in quality 
to the best Scotch, is 2/. 7s. 3d. per ton, made up as 
follows : 


Cost of fuel He i eee aes 
Carriage, pugging, pressing, drying of 


compound iron-sand clays ... 1 


oooo eth 
coow of 


8. 
4 
0 
4 
8 
1 


Sundries .. 





27 3 


By the special treatment described, bar iron equal in 
quality to the BBH can be produced for 7/. per ton. The 
manufactured wrought iron, when reduced with charcoal, 
stood the extraordinary tensile stress of 52 tons to the 
square inch. ° 

Mokau coal yields on analysis the following results : 


Fixed carbon 54.0 
Hydrocarbon 84.0 
Water .. ‘ 100 
Ash 20 

100 00 


When passed through gas retorts, 1 ton Mokau coal, 
costing 13s. 4d. per ton at New Plymouth, will yield 
about 10,000 cubic feet of gas, which gas will do as much 
work in heating the puddling or s furnace as 23 cwb. 
of raw bituminous coal costing 20a. a ton in New Zealand. 
By taking the carboniferous rasidue from the gas retorts 
and mixing it in the following proportions, I obtain the 
patent fuel employed. 


cwb. 
Mokau coal residue ... se 10 
Raw bituminous s‘ack coal... 6 
Slag cement ae ves 2 
Coal tar... 24 
204 
Pagged and prested into bricks. Costing about 


123, per ton. 
This forms a fuel of a first-claes character for smelting 
urposes, being almost pure carbon, 


asts a long time, produces a very high temperature, clear 
and bright, with little or no flame, 


and dense; it| - 


An analysis of this patent fuel by Mr. W. Skey, Govern- 
ment analyst, gave the following results : 


Fixed carboa 59.76 
Volatile matter 20.48 
Water 0.72 
Ash ... 19.04 

100.00 


Evaporative power 7.80 

The ash is obtained partly from the breeze and partly 
from the binding agent, the cement. After acting as a 
binding agent it is available as a flux. 

There are various by-products obtainable from the slag 
in the form of bricks, slag cement, and slag blocks, all of 
which are of value in New Zsaland. 

The slag when ground is of value as a fertiliser. It 
consists, as shown by following analysis, chiefly of lime 
and silica : 





Lime 40.0 
Alumina 12.0 
— : . : 
agnesia 

Titanium 1.0 
Iron oxides 20 
Alkalies 10 
Manganese traces 

100.0 








THE BACTERIO-CHEMICAL EXAMINATION 
OF POLLUTED WATERS. 


Recent Advances in the Bacterio-Chemical Study of Sewage 
and other Polluted Waters.* 
By Mr. W. E. Apenery, Assoc. R.C. Sc L., F.I.C., 
Curator in the Royal University, Dublin. 


Last year a paper was read before this Institution by 
my friend and colleague, Mr. W. Kaye Parry, upon the 
‘Application of Recent Advances in the Study and 
Treatment of Sewage.” I propose now to deal with some 
results of those researches, to which Mr. Parry referred 
in his paper, and which have since been published. 

Since these researches have led to the establishment of 
an accurate method for the examination of sewage, by 
means of which data may be obtained for exactly esti- 
mating the nature and extent of the problem which the 
purification of the sewage of any locality may present to 
the engineer, it will, I think, be of greater interest to the 
members of this Institution if I dwell on this practical 
bearing of these researches, rather than upon their more 
purely scientific character. 

The question of the —— of rivers, which the engi- 
neer may aleo be called upon to consider in the course of 
his professional practice, is but a corollary to that of the 
purification of water fouled with sewage and other refuse 
matters, and I therefore propose to include it for considera- 
tion. Those who have Mr. Parry’s paper, above 
referred to, will be aware that some years ago we com- 
menced a joint study of the problem of sewage purifica- 
tion, carrying on our experiments both iu the laboratory 
and in trial works, which, though small, afforded the 
means of doing what was impossible in the laboratory, 
viz., working continuously with volumes of sewage sufii- 
ciently large for useful observation. 

Mr. Parry and I found, early in our experiments, that 
there was a complete absence of definite knowledge as to 
the cauee and course of the changes which go on in water 
when polluting matters have found their way into it— 
these changes, it is to be borne in mind, constituting the 
passage of the water from the foul to the purified condi- 
tion, and that, before any real advance in the subject 
could be made, it would be necessary, in order to estab- 
lish a scientific basis on which to work, to make a careful 
study of the processes of purification which foul waters were 
known to undergo, and also to elaborate accurate methods 
for the quantitative analysis of such waters both before 
and after purification. 

With these objects in view, I commenced an experi- 
mental study of polluted waters some years ago, but, 
owing to the slowness of some of the processes of chemical 
change which the matters polluting these waters undergo, 
and which it was necessary to investigate, combined with 
long-continued interruptions in the course of the work by 
other duties, my investigation was not sufficiently ad- 
vanced for publication until the early + of last year. 
In April of that year I communicated the results of my 
study up to that date to the Science Section of the Royal 
Dublin Society in a paper entitled, ‘‘The Course and 
Nature of Fermentative Changes in Natural and Polluted 
Waters, and in Artificial Solutions, as Indicated by the 
Composition of the Dissolved Gases.” This paper has 
since been published in the Scientific Transactions of the 
Society (N.S. vol. v., part xi.) 

It will, I think, assist us in grasping the nature and 
facts of our subject, if I anticipate somewhat the experi- 
mental results I have to bring before you, to explain that 
it involves three sets of considerations. They are: 

1. The agents or causes which, by their operations, 
effect the change of condition of a fouled water to that of 
a purified one. 

2. The chemical characters of the polluting matters in 
@ fouled water, in so far as they relate to the agents 
effecting change in their composition. 

_8. The chemical characters and the quantitative estima- 
tion of the products which result from the operation of 
these agents upon the polluting matters. 

At the time my investigation was commenced, it 
was becoming generally accepted that both animal and 
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vegetable refuse matters, which by one means or another 
find their way into waters, are oxidised and eventually 
reduced to simple substances by the operations of micro- 
organisms, and not by mere chemical changes indepen- 
dent of them. To theee operations the term bacterial 
fermentation is now given, in contradistinction to other 
well-known fermentative processes, such as alcoholic fer- 
mentation by yeasts. It had already been shown by 
bacteriologists that the germs of these organisms were 
present practically everywhere—in the air, in water, and 
in the upper layers of the earth’s crust—and that they 
required but the necessary pabulum, such as _ refuse 
animal or vegetable masters, in a neutral or slightly 
alkaline medium, for rapid growth and multiplication. 
The micro-organisms, or their germs, natu to the 
waters which formed the subjects of my experiments, con- 
stituted then the active agents in setting up the pro- 
cesses of the chemical changes which I wished to study. 

Having defined the nature of these agents, we have 
now to consider the bodies which they are capable of 
changing. There were good reasons for believing that 
the organic matters, which were capable of being changed 
by the operations of these micro-organisms, included, in 
all probability, nearly every known organic substance, 
except, of course, antiseptics, and that therefore, most, 
if notall, the organic matters to be found in ordinary 
sewage might be included in this class of what we ma 
call fermentable bodies. It was also known that wit 
these organic substances we must include ammonium com- 
pounds under the heading of fermentable bodies. The 
consideration of the products which result from the 
operations of the micro-organisms upon polluting matters 
in fouled waters, brings us to that part of the subject 
with which the experiments, which I wish to bring before 
you, are more directly concerned. 

The products of bacterial fermentations in fouled 
waters, under the various conditions which may obtain 
in nature, may be regarded almost as legion in number 
and character, but amongst these possible conditions 
there are fortunately some, which if they obtain during 
the course of fermentation, the products formed at the 
completion of that process are very few in number and 
simple in character. The conditions here referred to we 
shall have to consider later on, when discussing the ex- 
perimental results. It will, however, be convenient to 
make a somewhat detailed reference to the products 
which result at this point. The products referred to are 
carbonic acid, water, nitric acid, and relatively minute 
quantities of organic colouring matters, similar in chemical 
and physical characters to the organic colouring matters 
to be found in ordinary cultivated soils, and known under 
the name of humus, These are, as I have said, the pro- 
ducts finally obtained on the completion of all fermenta- 
tive changes. Asa matter of fact, they are the result of 
two stages of bacterial fermentation which take place 
progressively, and which are perfectly distinct one from 
the other in chemical characters. Before considering 
them, however, it will be well to make what classification 
we can of the polluting matters which are usvally met 
with in sewage. 

A first division is naturally suggested by its physical 
condition into (1) matters in suspension ; (2) matters in 
solution. I shall confine attention in this paper to matters 
in solution, These may again be divided into two classes 
for our present purpose—(1) organic compounds, (2) 
ammonium compounds. 

During the first of the two stages of fermentation 
above referred to, the organic compounds alone suffer 
chemical change by the operation of the micro-organisms. 
Under the conditions above referred to, and to be ex- 
— later on, the organic matters are completely 

roken down during the first stage of fermentation, the 
products being carbonic acid, water, ammonia, and a 
relatively small quantity of organic matters not in the 
form in which they were originally present, but probably 
in an oxidised, but certainly in an altered form. These 
altered organic matters may undergo further change with 
ammonium compounds during the aoe mentioned second 
stage of fermentation, and, therefore, may be included in 
the second division with the ammonium compounds. A 
mere accurate division of the polluting matters in solution 
in sewage would therefore be (1) unfermented organic 
matters, and (2) fermented organic matters and ammo- 
nium compounds. 

The final products resulting from the fermentation of 
the second division of substances are nitric acid, water, 
and relatively small quantities of carbonic acid. During 
the intermediate stages of this second stage of fermen- 
tation, nitrous acid is often formed, but under the given 
conditions this product is finally converted into nitric 
acid. Hitherto I have called these two stages of fermen- 
tation, first and second, for want of better terms; a new 
term is in fact required to designate the first stage. My 
friend Dr. E. A. Letts, Professor of Chemistry in the 
Queen’s College, Belfast, has suggested to me a term 
which eeems a particularly happy one, it is ‘* bacterio- 
lysis.” I propose, therefore, in future to designate the 

rst stage of bacterial fermentation by the term bacterio- 
lysis, reserving the old term nitrification for the second 
stage, which it certainly more accurately describes. — 

We have found then, to recapitulate a little, that in the 
purification of a fouled water, we have to consider first the 
bacteriolysis of the unfermented organic matters it may 
contain, and then, after this process has been completed, 
the nitrification of the polluting matters which still re- 
main in the water, viz, ammonium compounds, and fer- 
mented organic matters. We may represent the results 
effected by these two fermentative processes by the 
tabular statement in the next column. 

There now remains only one = to mention before 
pane on to the consideration of the actual experiments, 
it is the supply of atmospheric oxygen. This may be 





regarded as the most important of all the conditions 

































































May 20, 1896.] ENGINEERING. 720 
Se ee hae g oc TABLE I.—ExperiMENts wits SEWAGE AND Tar Water, Commence June 24, 1893. 
si a 1 REE UAE =e 
up oxygen during the entire course of their operations on | | 
the polluting matters, and that, therefore, a supply of | Date of Con- co, 0, Ne N as NH; | Nas N,05 
this gas mus be secured to every part throughout the | sion of — Solution. yk ee ‘ “i ‘ ee a REMARKS. 
entire mass of the water containing them. — , moi we . : Pe} ee, ead Es 
1893 
| 
‘ : July 25 lin 10 23,35 | 29.44 | 6.42| 0.00 | 18.41] 20.83t 0.0045 | 0.0047 | 0.00009] 0.00 [Solution very of- 
Polluting Matters in| Prcducts of Bacterio- | Products of Nitri- : - we | : 
the Fresh Sewage. | lysis. | fication. Differences +6.09* 6,42 ea + 0.0202 0.00009 a — fer 
- os lin £0 14.21 | 19.78 6.44 | 0.18 | 13.41] 13.49 | 0.00225 | 0.0025 0.00009 | 0 09 Solution free from 
v nbaeeeeseneiens Si: one! Differenc’s | +5 57 —6 26 o + 0.00026 — 0.00009 | odour after fer- 
: 3 | mentation. 
Sep aese OCW Se cao ane Lee acd, water, | 26 pipin.iot | 964 | 1245 | 6461816 | 18.41 |18.49 0.001125 | 0.00115 | 0.0001 || 0,C001 | Ditto. 
: . . |] and small quan- ifferences + -8. ba - 25 | i 
| enetticmaatiers, "| | tities of carbonic | September 1..| _ Lin 80 7.36| 9.17 | 646/212 | 13.41] 18.84 0.00056 | 000 | 0.0001 | 0.0008 | _—_—Diitto. 
Ammonium com. Same (unchanged). pir Nr mg Differences +181 —4.34 ee — 0.00056 + 0.0007 | 
pee || mented organic 
Possible minute Jame (probably un- csaleeniony. also * This volum? includes traces of SHe. 
quantities of fer-- changed). remain. +t This volume includes N, CH,, and H, disengaged during fermentation, but they were not separately determined. 4 
mented organic 1) t The remainder cf this solution was, immediately after examination, re-aérated, analysed, and eet aside to ferment till 
matters. | September 1, when it was re-examined with the following results : 





Iv is easy to provide for this condition in laboratory 
experiments, as I shall shortly have to show. It is, how- 
ever, by no means ~~ to secure it when large volumes of 
sowage have to be dealt with. Ib is, in fact, the necessity 
to meet this condition that has always rendered the puri- 
fication of sewage on a large scale so difficult an accom- 
plishment. , ‘ 

It will be gathered from the preceding brief references 
to the three sets of considerations which the subject 
involves, that for the purpose of experimentally inveati- 
gating it, ibis necessary to make exact determinations of 
the carbonic acid and oxygen, ammonia, nitrous and 
nitric acids, that a water to be examined may contain, 
both before and after the polluting matters it may hold 
in solution have undergone the two processes of bacterio- 
lysis and nitrification. ‘ 1 

The method of experimenting required for making 
observations of this nature has been fully discussed and 
worked out in my original paper, and it will, therefore, 
only now be neceesary for me to give a brief outline of its 
essential details, sufficient to render it intelligible to you. 

In the first place it was of primary importance that 
the method of experimenting should fulfil three condi- 
tions. They were: 1. It should not be possible for any 
gas, during an experiment, to gain access to, or egress 
from, the vessel in which the experiment was to be 
carried on. 5 Y 

2. The external conditions of a water during preserva- 
tion, or rather during fermentation, should be similar in 
all respects, and such as to insure, as far as practically 
possible, that — part of the water throughout its mass 
should be chemically similar at any interval of time dur- 
ing the continuation of the experiment. : 

3. It should be _— to easily regulate the quanti- 
ties of oxygen and fermentable matter, relatively to one 
another, in a water to be examined, so that the former 
should be in excess of the latter, or vice versé, just as re- 

uired. 

‘ It was found possible to satisfy conditions 1 and 2 by 
the simple expedient of keeping the water to b3 examined 
in bottles completely filled and carefully closed with glass 
stoppers, and by preserving the bottles in their turn im- 
mersed neck downwards in distilled water in large glass 
vessels which were covered with glass plates. Since the 
exact fulfilment of condition 3 is not so easily attained, it 
will be necessary to briefly describe the manner in which 
it has been satisfied. 

It will be easily understood from what has already been 
said bhat the supply of atmospheric oxygen to the orga- 
nisms during the course of their operations on the pollut- 
ing matter in a water was a question of first importance. 
It was impossible to leave a supply of oxygen in the form 
of air or of pure gas in the bottle in which the water was 
to be preserved, since, for reasons which have been dealt 
with in my original paper, it was necessary to start with 
the bottle completely filled with the water under exami- 
nation, it being inadmissible to leave a trace of air or gas 
in the bottle, There was bub one way of gee - for 
the pe poe supply of oxygen—that was to take advan- 
tage of the power of the water itself to absorb and hold in 
solution distinct quantities of that gas from the atmo- 
sphere. This, however, did not entirely overcome the diffi- 
culty, because the water could only dissolve a very limited 
amount of oxygen, and the question then arose—was that 
amount sufficient to supply the organisms until their 
operations upon the polluting matters were completed ? 

his difficulty was found in practice to be easily sur- 
mountable, since, although it was impossible to get a 
water to dissolve more than a certain and limited volume 
of oxygen, it was quite possible to reduce the quantity of 
polluting matter to any required extent without in any way 
reducing the _—— of oxygen dissolved, by the simple 
expedient of diluting the water under examination with 
known volumes of good tap-water, The manner in which 
this last detail in the method of experimenting was effected 
in practice is as follows : 

A strong solution (of known strength) of the polluted 
water in tap water was commenced with, in which when 
thoroughly aérated, the polatce, or to give them their 
more scientific term, the fermentable matters were in 
excess relatively to the volume of dissolved oxygen in the 
water; that is, a solution in which the oxygen dissolved 
was not sufficient in quantity to supply the organisms 
with that required for completely effecting their operation, 
or, in other words, for completely fermenting the ferment- 
able matter therein, With the sample thus diluted, a 
series of gradually increasing dilutions with tap water 
was prepared, so that the conditions should gradually 
become reversed, the dissolved oxygen in the higher dilu- 
tions becoming predominant in quantity. In this way a 
series of solutions was obtain 





» by means of which it ' 
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was possible to study the changes resulting from the fer- 
mentation of fermentable substances contained in them, 
under conditions gradually varying, from that in which 
the fermentable substances were in excess, to that in which 
the dissolved oxygen was in excess, in the presence of the 
various organisms natural to the water under examination 
and to the water employed for diluting. _ 

Ib will be seen that this method of preparing and work- 
ing on these dilutions, gives the means of satisfying the 
third condition laid down as necessary. Certain precau- 
tions have to be attended to in the preparation of these 
dilutions ; they will be found dealt with in my original 
paper, together with a description of the special form of 
gas and other apparatus required for these experiments, 
and also for the necessary analytical operations. 

The analytical determinations required in order to 
observe the fermentative changes which would take place 
under these conditions are the volumes of the gases—car- 
bonic acid, oxygen, and nitrogen—in solution, and the 
weight of ammonia and nitrous and nitric acids which 
might also be present in the water, both at the com- 
mencement of the experiment, viz., at the time when 
the dilutions were put into bottles for keeping, and at 
the conclusion of the experiment, that is, after suffi- 
cient time had been allowed for the completion of all 
possible fermentative changes in them. The difference 
of the two sets of determinations gives the volume of car- 
bonic acid and the quantity of ammonia formed, in 
the case of bacteriolysis, and of nitrous or nitric acid in 
the case of nitrification, and what is of still greater im- 
portance for technical purposes, the exact volume of 
oxygen which has been consumed by the organisms in 
effecting these changes. The practical application of the 
method here briefly descri will be understood from 
the annexed Table No. I. quoted from my original 
paper. 

The sewage employed for this ex 
through the kindness of Mr. J. C. Melliss, C.E., from the 
Richmond Main Drainage Works, near London. The 
sample was an average of portions collected hourly from 
6a.m.to6pm. It was filtered through ordinary filter- 
ing paper to separate the suspended matters, and dilu- 
tions were prepared in the proportion of 1 volume of 
sewage water to 9, 19, 39, and 79 volumes of tap water, 
respectively. Under the columns headed I. and II. are 
given the results of analysis before and after fermenta- 


tion, sy eee 

The figures giving the quantities of carbonic acid, 
oxygen, and nitrogen, represent the number of cubic 
centimetres of the respective gases measured at 0 deg. 
Cent., and 760 m.m., bar. per 1000 c. ca. of solution, 
those giving the nitrogen as ammonia and nitric acid, 
represent weights in fractions of a gramme, in the 
same volume of solution. This Table illustrates very 
clearly the results which are obtained by the fermenta- 
tion of dilutions of the same sewage water under condi- 
tions varying from those in which fermentative matters 
are in excess of the dissolved oxygen, to those in which 
the atmospheric oxygen is in excess. 

Let us examine the results recorded for each dilution or 
solution in detail. The first dilution 1 in 10 we find con- 
tained 23.35 c. os. of carbonic acid, 6.42 of atmospheric 
oxygen, and 13.41 of atmospheric nitrogen in solution at 
the commencement of the experiment, and, in addition, 
we observe it also contained 0.0045 gramme of nitrogen 
as ammonia, and 0.00009 arenes of nitrogen as nitric 
acid. After keeping the solution in a bottle under suit- 
able conditions as above described fora month, these con- 
stituents were again determined. The figures for the 
carbonic acid, oxygen, and nitrogen are 29.44, 0, and 
20.83 o. cs. (the last volume including hydrogen and marsh 
gas), and for nitrogen, as ammonia and nitric acid, 0.0047 
and 0 gramme respectively. It is thus shown that the 
effect of the operations of the organisms natural to the 
solution during the period of a month, was to consume 
the whole of the oxygen originally dissolved in it, and at 
the same time to give rise to the formation of 6.09 c. cs. 
carbonic acid, and 0.002 gramme nitrogen in the form of 
ammonia. But besides these products we note the forma- 
tion of others, viz., Agaropen. marsh gas, sulphuretted 
hydrogen, and other bodies having offensive odours. 

We shall learn a little later on that the firat set of 
changes is that which attends the process of bacteriolysis 
and that if, as in case of this solution, disso ved 
oxygen is insufficient for its completion, as soon as it is 
consumed, a third process of bacterial fermentation sets 
in, known as putrefaction, Ths characteristic products 


riment was obtained 


of this process are those given above, viz., hydrogen, 
marsh gas, sulphuretted hydrogen, and organic bodies 
with offensive odours. It need scarcely be pointed out 
that the prevention of the process of putrefaction must 
be the primary object of sewage purification. 

We may next consider the solution 1/20. The volumes 
of carbonic acid, oxygen, and nitrogen present at the 
commencement of this experiment were respectively 14 21, 
6.44, and 13.41 c. cs., and the quantities of nitrogen in 
the form of ammonia and nitric acid, 0.00225 and 0.00009 
gramme respectively. After fermentation for a month 
these figures became 19.78, 0.18, 13.49 c. os., and 0.0025 
and 0 gramme respectively. 

The difference between the two sets of figures are +5.57, 
— 6.26, 0, c. cs, and + 0.00025 and — 0.00009 gramme 
respectively. Hence in this case, asin that of the first 
solution, we note a consumption of oxygen and a forma- 
tion of carbonic acid and ammonia, but beyond this the 
similarity in character of the changes produced in the 
two solutions does not extend, for in the second solution 
no hydrogen or marsh gas was formed, nor was a trace of 
sulphuretted hydrogen detected, and the solution was free 
from other bodies having offensive odours after fer- 
mentation. 

Side by side with the absence of these products, it is 
important to note that we have direct evidence that au 
excess of dissolved oxygen was present in the solution 
during the fermentative changes which occurred in it, in 
the fact that a little oxygen was found in it at the con- 
clusion of the experiment ; and it is, therefore, plain that 
in the experiment with this solution we have evidence 
that, when the dissolved oxygen remains in excess during 
the bacteriolysis of unfermented organic matters, the 
——s characteristic of putrefactive fermentation —viz., 

ydrogen, marsh gas, sulphuretted hydrogen, and bodies 
having offensive odours, are not formed. 

Passing on to solution 1/40, we note changes exactly 
similar in character to those in solution 1/20, but in this 
solution a considerable portion of the oxygen remained 
unconsumed, and it is evident that the fermentable 
matters and the dissolved oxygen were about equally 
balanced. 

It will be observed from this Table that a second 
experiment is recorded for this solution. The informa- 
tion sought by this second experiment was awaited with 
considerable interest. Let me explain, It will no doubt 
have been observed that in none of the solutions so far 
considered has the oxidation of ammonia to nitric acid or 
to any other oxide of nitrogen, been indicated, but on the 
contrary, the little nitric acid that was originally present 
in solutions 1/10 and 1/20 seems to have been destroyed. 

At the time these experiments were being carried on, it 
was an open question whether, during the fermentation of 
fresh sewage matters in the continued presence of an 
excess of oxygen, organic nitrogen or ammonia suffered 
oxidation simultaneously with, or subsequently to, the 
oxidation of the carbon of the organic matters, by the 
operation of the mixed organisms natural to the sew 

From these remarks it will readily be understood that 
the salution 1/40 presented all the necessary conditions 
for putting this question to rigorous experimental test. 
At the conclusion of the first experiment with it, it was 
quite evident that notwithstanding the fact that a con- 
siderable proportion of the dissolved oxygen originally 
present still remained unconsumed, o: the organic 
carbon had so far undergone oxidation the fermen- 
tation, the nitrogen, originally a constituent of the 
organic matter, not having been oxidised, but converted 
into ammonia. 

The question then arose, would the ammonia thus 
formed, and also that originall mt in the fresh 
sew: next suffer oxidation i e eolution were re- 
aérated (i.¢., if it were made to again dissolve its maxi- 
mum quantity of oxygen from theair by violent agitation 
therewith)? This was accordingly tried with the portion 
of the solution remaining from the first experiment. 

The results of the analysis of the solution before and 
after allowing it to ferment for a further period of about 
a month are recorded in the Table. They show that, as 
anticipated, the ammonia was completely fermented, and 
that, what was almost of equal interest, a very 
volume of carbonic acid was at the same time formed. 

It need scarcely be added that oxygen was at the same 
time consumed. Hence we are justified in drawing the 
conclusion from this experiment that the fermentation, 
or chi roduced in the polluting matters of fresh 
sewage by the operation of the mixed organisms natural 
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to it, takes place in two stages in the continued presence 
of an excess of oxygen through the mass of the liquid, and 
that the two stages consist (1) inthe breaking down of the 
organic matter into carbonic acid and ammonia (and 
water), and (2) the oxidation of the ammonia formed 
during the firat stage and that originally present in the 
fresh sewage, to nitric acid. 

I may add that I have recorded a considerable amount 
of experimental evidence in my original paper which all 
goes to show that this conclusion may be taken to be of 
general applicability, and that it may be further cen- 
cluded that the above first stage of changes must be 
complete before the second can commence, 

As already explained, I propose to designate these two 
stages of fermentation by the terms bacteriolysis and 
nitrification respectively. A further interesting point 
may be noted, as shown by the results with solutions 
1/20, 1/40, and1/80 in Table I. It is that when an excess 
of oxygen is present during both bacteriolysis and nitri- 
fication, the dissolved atmospheric nitrogen appears to 
suffer no change, its determination in fact may be taken, 
I have found in the course of my experiments, usually 
as forming a very good index of the general accuracy of 
the anals sis of the gases with which it is associated. 


(To be continued.) 





Tue Sugz Canat.—The relative proportion of English 
shipping passing through the Suez Canal is declining. 
In 1894 this proportion was 744 per cent.; in 1895 it fell 
to 71? per cent. The increase in the English tonnage 
passing through the canal in 1895 was 65,791 tons ; the 
corresponding increase in the German tonnage was 67,284 
tons, and in the French tonnage 205,533 tons. The large 
increase observable in the French tonnage is explained by 
the special movement of French shipping arising out of 
the war in Madagascar. 
strictly mercantile shipping passing through the canal 
last year was 84 per cent. 





Mexican Rattway.—Mr. A. M. Rendel, consulting 
engineer of the Mexican Railway Company, reports that 
during the second half of last year further progress was 
made with the strengthening of portions of the permanent 
way by increasing the number of sleepers per mile. A 
station has been built at Penuela for stone traffic to Vera 
Cruz, and a new export warehouse at Vera Cruz has been 
completed ; this goods warehouse will accommodate fully 
50 wagon loads, and it has been already found of great 
utility. Three heavy goods engines have been purchased 
in America to supply the place of others required for the 
harbour stone traffic. Piers at Vera Cruz, with their 
machinery, and the floating plant connected with them, 
have been maintained in good order. A good start has 
also been made with works for the improvement of the 
harbour. 





AmeErRIcCAN LocoMOTIVE PERFORMANCE. — An eight- 
wheeler locomotive, known as ‘‘No. 870,” on the New 
York Central and Hudson River Railroad, has become well 
known by its performance in hauling the Empire State 
Express. This train has been running regularly and 
punctually over four years. The speed for 440 miles has 
been 50.7 miles per hour, including four stoppages. Re- 
cently this has been increased to 63.33 miles per hour. 


The English proportion of } gig 


LAUNCHES AND TRIAL TRIPS. 


On Tuesday, May 12, the s. Ogun, which has been 
built to the order of Mr. G. L. Gaiser, of Hamburg, for 
the Lagos trade, by the Dundee —— Company, 
Limited, successors to Messra. Alex. Stephen and 
Sons, Dundee, ran her official trial trip on the Tay, 
with satisfactory results, The engines, constructed by 
J. I. H. Whytercooper, of Dundee, worked without a 
hitch, and a speed of 9} knots was maintained throughout 
a run of four hours with the vessel fully loaded, being half a 
knot over the guaranteed 5) . The dimensions of the 
boat areas follows: 153.0 ft. by 24.1 ft. by 10.55 ft., with 
@ gross tonnage of 350 tons. She is fitted with triple- 
compound engines having cylinders 123 in., 204 in., and 
34 in. in diameter by 22 in. stroke, supplied with steam 
from one large boiler designed for 165 lb, working pressure. 





The s.s. Trojan Prince was launched by Messrs. John 
Readhead and Sons, South Shields, on the 14th inst. This 
is a steamer of about 5000 tons capacity, built for the 
Prince Line of steamers, of Newcastle-on-Tyne, for the 
River Plate trade. She is a somewhat similar vessel to 
the Tartar Prince, which steamer at present holds the 
record passage to Argentina of 21 days 1 hour, but is 
somewhat longer, has more powerful machinery, and is 
expected to attain a speed of 13 knots fully laden, and 
make the passage from this country to Argentina (calling 
at Madeira and Teneriffe with passengers) under 20 days. 
pa accommodation is provided under the bridge 

eck, 

Messrs. Lobnitz and Co., Limited, Renfrew, launched 
on the 14th inst. a powerful screw steamer named 
N. J. Fjord, for the United Steamship Company, of 
Copenhagen. The vessel is built under special survey of 
Bureau Veritas, and has large accommodation for first- 
8 passengers and emigrants. 





Messrs. Ropner and Son, of Stockton, launched on the 
14th inst. a steel screw steamer named Ashby, of the 
following dimensions, viz.: Length between perpen- 
diculars, 270 ft. ; breadth, 39 ft. 6 in.; moulded depth, 
17 ft. 6 in. ; built for a West Hartlepool firm, the dead- 
weight carrying capacity being 2600 tons on 164 ft. The 
engines will work up to about 700 effective horse-power, 
and are by Messrs. Blair and Co., Limited, having 
cylinders 194 in., 324 in., and 524 in. in diameter by 
36 in. stroke, steam being supplied by two large steel 
boilers working at 160 lb. pressure. 


Messrs. Napier, Shanks, and Bell, Yoker, launched on 
the 15th inst. the twin-screw gunboat Restauracion, which 
has been built by them to the order of Messrs. Frame, 
Alston, and Co., London, for the Government of San 
Domingo, The vessel, which has very fine lines, ram 
bow, and — stern, is the second constructed by the 
same builders for the republic ; but the new vessel differs 
from her predecessor, the Independencia, in being larger 
in size and with greater speed, and otherwise better 
adapted for war purposes, having barbettes fitted on the 
sides mounted with Hotchkiss quick-firing guns, similar 
guns being also mounted at the bow and stern. The 
Restauracion is 214 ft. over all by 30 ft. beam. Rooms 
are provided for the President and his suite, besides 
accommodation for officers and artillerymen. The 
machinery is being fitted by Messrs. Dunsmuir and 

n. 





The mileage made by “ No. 870” while out of the shop} Jackso 


was 167,176 miles. The wear of thecylinders during this 
time was extremely small, about ,, in. on one side and 
less than that on the other. This small wear is attributed 
to the extension of the piston-rod through the front 
cylinder head. Three cast-iron spring rings are used in 
the piston. 

Inpian Rartway Rerurns.—The Indian railway re- 
turns for the financial year which closed on March 31 
show the gross earnings only; there has not yet been 
time to work out the net profits. Taking all the lines, 
the increase was afew thousand rupees under 504 lakhs, 
the total earnings reaching 26 crores. In the various 
classes of lines all showed an improvement with the ex- 
ception of those owned by native states, and worked by 
other agencies. Here there was a decrease of Rs. 1,64,000. 
This was due to a falling off of over 44 lakhs on the 
Rajpura-Bhatinda line which runs thréugh Patiala; in 
the preceding year there was a great export of grain from 
the South Punjaub to the North-West Provinces and 
Oudh, causing the receipts to be abnormally high. In 
seven out of the eleven lines in native states the earn- 
itigs were higher, the Mysore section of the Southern 
Mahratta system coming to the front with an improve- 
ment of nearly two lakhs. Of the big lines the East 
Indian, as usual, heads the list) with an increase of 
about 20} lakhs, the Bombay-Baroda coming next with 
nearly 15 lakhs, the North-Western third with over 
12? lakhs, and the East Coat Railway fourth with 
94 lakhs. The Southern Mahratta, South Indian, Burma, 
Madras, and Great Indian Peninsula all did better than 
in 1894.5. The railways in Southern Indiaare also doing 
extremely well, while the Burma State lines, which 
showed a falling off a few years ago, are steadily increas- 
ing their earnings. The Great Indian Peninsula, which 
has done so badly for four or five years, has at last n 
to improve, though the increase for 1895-6 is less 
4lakhs. The most noticeable decrease was in the case of 
the Rajputana-Malwa, which was 204 lakhs worse, while 
the Ondh and Rohilkhand fell away by 13} lakhs. The 


two lines to which a portion of the famine grant has still 
to be devoted to make up the guaranteed interest, namely, 
the Bengal-Nagpur and the Indian Midland, showed a 
decrease in earnings of 10 lakhs, of which two-thirds | are 
figures in the accounts of the Indian Midland. 








Messrs. David J. Dunlop and Co., Port Glasgow, 
launched on the 16th inst. a steel twin-screw steamer 
named Tutanekai, of the following dimensions: Length 
between perpendiculars, 205 ft.; breadth moulded, 30 ft.; 
depth moulded, 15 ft. 9in. The steamer has been built 
for the New Zealand Government, and is specially de- 
signed for cable laying and repairing purposes, two large 
circular cable ta being fitted, one forward and one 
abaft of the machinery space. The cable machinery and 
all fittings for paying out and TT cables have been sup- 

lied by Messrs. Johnson and Phillips, Old Charlton, 
don. The builders are fitting two sets of triple- 
expansion engines to the vessel, having cylinders 154 in., 
25 in., and 40 in. in diameter with a stroke of 30 in., and 
two main boilers 13 ft. 1 in. in diameter by 10 ft. 6 in. 
long ; a large auxiliary boiler is also aoe. supplied. The 
whole of the machinery has been designed for a working 
pressure of 170 lb. Spacious state-room accommodation, 
dining saloon, and apartments for maviguing and cable 
officers are provided amidships, whilst the petty officers’ 
rooms and dining saloon are fitted up aft under the raised 
quarterdeck, the lighthouse keepers’ quarters and crew’s 
accommodation being placed in the forward part of the 
steamer. 





The steel screw steamer Carlow, built and engined by 
Messrs. Blackwood and Gordon, Port Glasgow, for the 
City of Dublin Steam Packet Company, Dublin, went 
down the firth on the 20th inst. on her official trial. The 
Carlow is the fourth steamer which Messrs. Blackwood 
and Gordon have built for the same owners. Her dimen- 
sions are: Length, 260 ft.; breadth, 34 ft.; depth to main 
deck, 16 ft. 9 in., with full poop, long bridge and fore- 
castle, having short breaks filled in with planking, which 

ives a continuous ——— deck ; gross tonnage, 1284 tons. 

he vessel has been built very much in excess of Lloyd’s 
a in view of the particular trade for which she 
is intended, i.¢e., Dublin to Liverpool, and has also been 
fitted with deep rolling chocks to minimise the rolling 
motion in heavy weather. In the holds and ’tween.decks, 
and also on the main deck, cattle pens are fitted for the con- 
veyance of 500 cattle, and on the —_ deck sheep fittings 
arran On the poop deck a large and commodious 
house is fitted, having accommodation in -private cabins 





for 30 first-class passengers. In the fore part of this 


house is the entrance to the main saloon, which is fitted 
up with accommodation for other 70 — making 
100 in all, The machinery, which also been con- 
structed by Messrs. Blackwood and Gordon, is of the 
triple-expansion type, of fully 3000 horse-power, and is 
supplied with steam from two large double-ended boilers 
working up to 170 lb. pressure. The speed trials have 
been most satisfactory, the apeed attained being fully 
15} knots on a four hours’ run. 


Messrs. C. S. Swan and Hunter, Limited, launched a 
steel screw steamer named Claverhill on the 22nd inst. It 
is for Messrs. Edmund Haslehurst and Oo., of Billiter 
House, London, and was designed by Messrs. Jacobs and 
Barringer, London, for carrying a large cargo on a 
moderate draught. It is built te the spar-deck rule, and 
is 310 ft. between perpendiculars by 42 ft. beam by —— 
deep, and will carry about 4600 tons deadweight. ‘he 
machinery has been constructed by the North-Eastern 
Marine Engineering Company, Limited, of Wallsend, 
and consists of a set of cylinders 23 in., 38 in., and 61 in. 
in diameter by 39in. stroke, with two large boilers 
14 ft. 9 in, by 10 ft. 





The new steamer Loongmoon, built and engined by 
Messrs. Wigham Richardson and Co., of Newcastle-on- 
Tyne, for the Chinesische Kustenfahrt Gesellschaft, of 
Hamburg, completed a very satisfactory trial trip on the 
23rd inst. The vessel is built of steel, 310 ft. in length by 
384 ft. beam. She has been specially constructed for the 
Eastern coasting service of this company, and has hand- 
some, well-ventilated, and convenient accommodation for 
a large number of native and European passengers. The 
engines and boilers have also been constructed by Messrs. 
Wigham Richardson and Co., the former being of the 
quadruple type, self-balanced on the Yarrow, Schlick 
and Tweedy system. During the trial trip they worked 
— satisfactorily, driving the vessel at a speed of 128 

nots. 





Messrs. S. M‘Knight and Co., Ayr, launched a saloon 

ddle steamer named Britannia, built to the order of 

essrs. P, and A, Campbell, Limited, for their passenger 
service in the Bristol Channel. This is the fourth steamer 
S. M‘Knight and Co. have built for Messrs, Campbell. 
The dimensions of the new steamer are : Length between 
perpendiculars, 230 ft. ; breadth, 26 ft.6 in. ; depth, 9 ft. 
9 in. moulded. The dining saloon is under the main deck 
aft, about 60 ft. in length, fitted in oak with maple panels, 
with tables and seats to accommodate 200 ngers. The 
machinery will be supplied by Messrs. Hutson and Son, 
Glasgow. It includes compound surface - condensing 
diagonal engines, cylinders 37 in. and 67 in. in diameter 
by 66 in. stroke, one haystack boiler 16 ft. 11 in. in 
diameter by 15 ft. 6 in. high, of improved design, 110 lb. 
working pressure. A complete installation of electric 
lighting will be fitted. 





Tue Exxctric Licht.—The Chelmsford Electric Light- 
ing Company, Limited, recently offered its electric light- 
ing works to the Chelmsford Town Council. On Thurs- 
day evening, however, the council, after considerable 
discussion, declined the offer. The reason assigned for 
this adverse decision was the ition of the council with 
regard to other pressing — works, The price asked 
by the company for its undertaking was 34,828/, Chelms- 
ford has been looked upon as rather a headquarters of the 
electric light—in East Anglia, at any rate; but it is the 
old story, a prophet does not appear to have much honour 
in his own country. At Peterborough, also, the local 
— are now hesitating about adopting the electric 
ight. 





ArricaN TRANS-CONTINENTAL TELEGRAPH.—A tele- 
graph office was opened at Mazoe, 40 miles north of 

alisbury, in September, 1895, and communication was 
established with Tete in October. This communication 
with Tete was only temporary, and was effected by 
tunning a temporary line from the end of the permanent 
construction for a distance of 62 miles, and then by using 
a Portuguese wire, which had been erected from Tete for 
a distance of 25 miles south of that place. The yen 
nent line of the company between Salisbury and Tete 
has not yet been completed, owing to the contractor for 
the line having experienced much difficulty in securing 
and retaining native labour, and owing to heavy rains 
during the latter part of 1895. Ab the close of last year 
150 miles of permanent line had been erected from the 
Salisbury end and 124 miles of similar line from the Tete 
end, or a total of 1624 miles out of a total of 2374 
miles, the full distance between Salisbury and Tete. 
In addition to the section south of the Zambesi, 
the African Trans-Continental Telegraph Company has 
permanently connected Tete with Blantyre, 109 miles 
north of the river, and for a time in October there was 
direct communication between Capetown and Blantyre. 
It is the intention of the company to connect Tshikwama, 
on the Tete and Blantyre section, with Tshiromo, where 
the Portuguese have a rom h office in direct com- 
munication with Chinde an Gulllienes. When once 
the permanent line from Salisbury to Tete has been com- 
pleted, the South African telegraph = will have 
received an important extension, and all the offices will 
be in touch with places as far distant as the Nyassaland 
Protectorate, and various centres in Portuguese East 
Africa, which have hitherto been only reached by post 
at long and irregular intervals. The completion of the 
southern section to Tete ree | be looked for at no distant 
date, as it will be energetically pushed forward. 
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ELECTRICAL APPARATUS. 


11,700. W. C, Johnson and L. J. Steele, London. 

iternat: Current Machines. [2 Figs.) June 15, 
1895.—This invention relates chiefly to that class of alternators 
which has a stationary armature and rotating field magaets or 
inductors. When the armature contains iron, tt 
build it up of sectors on which the coils are wound, thus obtainin 
the advantage of the easy withdrawal or replacement of any co 
The joints between these sectors are in some cases faced butt joints, 
and in others an actual air gap is left, thus forming a discon- 
tinuity in the iron path for the magnetic field. The effect of this 
butt joint or ba cone yr 4 is to produce variations in the mag- 
netic induction through the magnets, which will have the effect 
of producing a loas of power due to eddy currents and hysteresis 
in the magnets themselves, unless they be banger J laminated. 
For the purpose of preventing this fluctuation of the magnetic 
field, inventors so construct the sectors that the air gap between 
the field magnet poles and the armature is not equal at different 
points, these gaps being so adjusted that the magnetic resistance 





at each position of the J avy is constant or nearly so, thus insuring 
a constant magnetic field through the magnets. According to 
one arrangement for this purpose, the inner surface of the com- 
bined sectors is made polygonal, instead of circular, or it is made 
of any other shape whereby, at the joints between the sectors, a 
greater gap is made to exist between these and the field magnet 
poles than the gap existing between these parts when the poles 
are opposite the middle of the sectors. Fig. 1 shows, by way of 
example, a vertical section of part of an alternating current 
machine constructed according to this invention, in which a 
stationary armature is built up of sectors A, A, the inner faces 
a, @ of which are formed so as to produce a polygonal shape for 
the inner surface of the armature, so that as the field magnets 
B, B revolve, a greater gap b will exist between their end surfaces 
and the inner face of the armature when they arrive at the angles 
of Ge pe gon, where the butt joints between the sectors are 
situated, than the gap 6! between them when in the other posi- 
tions, as shown more clearly by the full and dotted positions of 
the field magnets in Fig. 2. (Accepted April 22, 1896.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c, 


10,697. W. Fiddes, Bristol. Apparatus for Dis- 
charging Gas Retorts. (2 Figs.) May 30, 1895.—This 
invention has for its object the construction in combination with 
a metallic ram, or a combination of bars constituted to act as a 
ram, plates of metal especially a to propel coke from what 
are known as through gas retorts ina more simple, inexpensive 
and efficient manner than hitherto. In an apparatus constructed 
in accordance with this invention, coke is discharged from a 
retort by means of specially conetructed plates fast on the end of 
aram. The plates pass above and beneath the near end of the 
coke upon the forward motion of the ram, and serve as a head- 
piece to the ram by means of and through which the forward 
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the ram is conveyed to the whole mass of the coke, 
over of the retort by means of and in 
front of the said ram, unti] the coke falls from the furthermost 
end of the retort, when the apparatus is withdrawn. The ram 
may be constructed to work tel ically when a is not avail- 
able to admit of its being in one . A isthe end of the 
ram which receives reciprocating motion to travel the end of it 
through a retort and to withdraw it therefrom. B are the specially 
constructed plates, the uppermost plate being longer than the 
lower one. ese are secured to the ram by angle-irons C 
and wing-plates D and the cross-plate E. Rollers F attached to 
the wing-plates D prevent scraping action upon the bottom of 


movement of 
whi 





is convenient to | Pa 





the retorte. The plates B are of suitable width for the size of 
the retorts, and they pass above and beneath the near end of the 
coke lying within the retort, and upon the forward movement of 
the ram the said plates protect the coke from being crushed or 
broken to pieces or from heaping. By the protective action 
thus secured the forward motioa of the ram is imparted to the 
mass of the coke, which said mass of coke over the bottom 
of the retort until the coke falls from the furthermost end of the 
retort, after which the ram is withdrawn, and moved in front of 
another retort ready to repeat the same operation. (Accepted 
April 72, 1896). 


LIFTING AND HAULING APPLIANCES. 


avering Gbomeiee” (7 Foe) June 15 wae Te nee 
we: ppara 8.) June 15, .—The cage 
comprises e walls 1, 2, and 3 rising from a platform or base 4 to 
each corner of which is connected by means of an iron rod 5, a 
nsion rope 6, which passes over a rope pulley above, and is 
provided with a counterbalance weight €a, cross-beams or a roof 
at the top of the cage a with. The well or hole in 
which the cage is to work, is closed on the three sides 7, 8, and 9 
adjacent to the three walls of the cage, the sides 7 and 8 bein; 
inclosed for some distance above each floor by woodwork 10, an 
above the woodwork with wire netting 11, or the like, which also 
extends across the front of the well. Where the well is not 
adjacent to a wall such as 9, itis inclosed at that side as at its 
other sides. Above the well are mounted in bearings two parallel 
shafts 12, 13 — from side to side cf the well, e shaft 
having keyed upon it a pair of rope pulleys 12a, 13a over which 
3 the ropes 6 from which the cage is suspended, and also a 
wormwheel 12), 18b, The two wormwheels gear r tively with 
right and left handed worms 12c, 13c fast upon a shaft 14, which 
is provided with fast and loose pulleys 15, 16 so that it can be 
caused to remain stationary, or be driven in either direction from 
a countershaft 17 by means of crossed and open belts 18 and 19, 
which can be shifted by means of a fork 20 actuated by a hand 
rope 21 passing through the cage, or to one or more of the floors 











of the bey ser In the hand rope arrangement illustrated, the 
strap fork bar is capable of being moved endways parallel with the 
wormshaft, and is connected by a rod 21 to a pin 22 upon a crank 
disc 23 fixed upon a shaft 24, which isso mounted as to extend 
over the well of the hoist, where it is provided with a rope pulley 25. 
The hand rope 21, which is endless, passes around the pulley 25, 
around one of two guide pulleys 26, through the cage floor and 
around a guide pulley 26a fixed at the bottom of the well. By 
pulling on either vertical portion of the rope 21 to the required 
extent, the fork 20 may be actuated so as to shift the driving belts 
18 and 19 to the desired pulleye, and the cage if at rest may thus 
be started in an upward or downward direction, or if in motion 
may be arrested. A brake pulley 27 is fixed upon the wormshaft 
14, and is held or released by a brake band 28, operated by a 
weighted lever 29 controlled by a cam or incline 30 on the strap 
fork bar. Oscillation of the cage is prevented by means of guide 
rollers 31, of which there are four pairs fixed at the - r and 
lower of the side walls of the cage, and arran work 
against guides 32 my the full length of the well, The said 

ides also act as guides for the balance weights 6a, which are 
formed with recesses, as shown, into which the said guides take. 
One —— of each pair is formed for the purpose of steadying 
the weights with a tongue which enters a corresponding groove in 
the other weight. (Accepted April 22, 1896). 


MINING, METALLURGY, AND METAL 
WORKING, 


10,815. J. Gjers, Middlesbrough-on-Tees, York. 
Furnaces. [12 Figs.] May 31, 1895.—This invention has re- 
ference to the construction, for various purpcses, of a furnace in 
which the fuel is contained in a close combustion chamber having 
a firegrate, below which isa closed ashpit provided with a water 
bottom, or with a steam supply, or it may be with both, in such- 
wise that water vapour ascending within the closed ashpit will 
not only serve to prevent excessive heating of the firebars, but, 
passing between them and through the mass of ignited fuel on the 
firegrate, will be decomposed, thus affording additional combus- 


tible . The close combustion chamber is supplied with hot 
air for surface combustion through an air inlet or e that is 
in communication with an air heater, and is so arran; that the 


hot air is caused to impinge upon the surface of the fuel, the re- 
sulting flame and hot gases then passing ‘into a heating cha 
or into a flue or flues, or otherwise, acco: to the class of fur- 
nace to which the invention is applied. e construction and 
arrangement of the furnace is subject to modification according to 
the purpose for which it is to be adapted. Fig. 1 shows the app'i- 
cation of the present invention to a furnace according to Patent 
No. 2720 of 1894, 1 being the combustion chamber, 2 the firedoor, 
8 the ashpit, 4 its air-tight door, 5 a pipe for carrying live steam 
into the closed ashpit below the firegrate 6, 7 a poking hole, 8 the 

rt leading from the combustion chamber to the mel or heat- 
ng chamber, and 9 the firebrick flue leading to the central flue 
of the regenerator 10. Figs. 2and 8 illustrate the present inven- 
tion as applied in a steam generating apparatus according to 
Patent No. 10,823 of 1895. The combustion chamber 1 is a 
— the front end of the lower boiler shell 1a, and is provided 
with ordinary firebars 6 below which is an ashpit 8. is ashpit 
has a water bottom 4c and is normally closed against acc: ss of 
air by ah flap valve 4d, the lower end of which dips into the 
water constituting the water bottom, and is thus sealed. The 
water is —— converted into steam which serves to prevent 
overheating of firegrate, and, by decomposition, as it passes 
through the bed of ignited fuel, to produce an additional quantity 
of combustible gases, fresh water being supplied from time to 





time (it may be by an automatic feed) to compensate for that 
evaporated. The flame and hot os pass through the fire tubes 
1a in the lower shell 1a into flue 11, thence through the fire tubes 
of the upper shell 1b into the smokebox or chamber liz, from 
which the hot gases pass into the various gas flues 11d in the re- 
cuperator, through which they flow in a zigzag course and finally 
pass off at the top of the chimney 12. In their course through 
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the flues 11d the hot gases 
brick walls lla which co 
adjoining narrow air 
heated after following the zigzag course of the air passages, 
finally emerging into the combustion chamber 1 in thin streams 
that impinge upon the fuel and thus cause efficient combustion 
thereof. (Accepted April 22, 1896). 


RAILWAYS AND TRAMWAYS. 


wits die Laceaaice’se Guana” RE, Tae 
‘uw kK 
11, 1895.—This invention has for ite vy ke Tile terme ae 


provide means for 
—— the loosening of nuts and used 


ve up part of their heat to the thin 
uct it to the air flowing through the 
es llc on either side, the air thus 


ith fishplates 
or connecting railway or tramway rails. A are the contin 
ends of the two lengths of rail to be connected, B are the fishplates 
laced on opposite sides of the webs C of the rails and covering 
e joint between the ends of the rails. D are bolts which pase 
through holes in both fishplates and in the webs C, nuts E being 
tightly screwed on to the ends of the bolts whereby the lengths 
of rail are securely connected together. Fis a metal plate with 
star-shaped holes, having eight points. This plate F is placed in 
position against the fishplate against which the nuts E bear, the 
said nuts projecting through holes in the plate. The angles 
or corners of each of the nuts engage in four of the points of the 


Fig. 
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corresponding star-shaped holes in the plate F, thereby prevent- 
ing Ba aot noe Beem or roy J = ie bol's. ve star- 
sha openings 6 pla eing slipped over the nuts 
whether their sides be either horizontal and vertical, or at an 
angle of 45 deg. to the longitudinal edge of the plate, 7 
admitting of an adjustment of the nuts to the extent of one-eigh' 

ofaturn. To prevent the plate F from being displaced by the 
vibrations caused by the rolling stock, the said plate may be 




















secured by clips G near each end of the plate, as shown ia Figs. 1 
and 2, each clip having a hole therein at one end thro which 
one of the bolts which connect the fishplates to rails, 


he said clip being bent round the underside of the rail and the 
free end caused to hear the plate F below the nut E. Or, 





as shown in Figs, 3 and 4, the fishplate adjacent to the nuts may 
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be provided with holes countersunk at their ends next the web of 
the rails, in which holes are studs H having heads which enter 
the countersinks in the ends of the holes, the said studs project- 
ing through the fishplate and through corresponding holes in the 
plate F. Ordinary split pins or keys a are inserted in holes pro- 
vided in the projecting ends of the studs as shown, which pins 
eecurely hold the plate in position. (Accepted April 22, 1896). 


11,446. G. Ashford, Newport, Mon. Chairs and 
Joints for Railway and way Rails. [7 Figs.) 
June 12, 1895,—For fixing reversible railway rails, or such as have 
two interchangeable wearing surfaces, a chair or coupling A of 
suitably tempered iron or steel is so constructed as to provide a 
pair of jaws a, b, the depth, shape, and size of the s between 
these being such as to correspond with and conveniently receive 
the web c and idle wearing surface d of such « rail B, suitable 
holes ¢ being —— in the base of A for the reveption of spikes 
or nails by which this may be fixed upon the sleeper C in the 
usual way shown. Two or more circular, rectangular, or elliptical 
holes or slots f are provided in the _ a, and immediately 
opposite this alike number of similar holes or slots in the jaw 0, 
and corresponding with these similar holes or slots are formed in 
both ends of the web c of the way rails B, 80 that when the 
opposing ends of two such rails are placed between the jaws a, L 
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with their junctions about midway of the <a a of the chair or 
coupling, as shown in Fig. 3, the holes or slote in a, b and those in 
the ends of the webs c will coincide with each other, so that screw 
bolte g, circular, elliptical, or rectangular in cross-section, may be 
passed therethrough, one or both ends of which may receive suit- 
able nuts, the tightening of which will hold the chair or coupling 
and both rails firmly together, the chair or coupling A being 
fastened to the sleeper C yh 4 in the usual way. In like 
manner the opposite ends of both the said rails are connected to 
their neighbours by a chair or coupling, prior to the fixation of 
which any desired number of intermediate chairs may be slipped 
upon the rails B, which may or may not be fixed thereto by 
through bolts fr but each fixed upon ite respective sleeper C, and 
where such bolts are not employed, wooden or other wedges may 
be driven between the webs c and the jaws a and J, for the re- 
ception of which longitudinal, rectangular, or other — 
grooves h, hlare provided upon the inner surfaces of a and b. 
(Accepted April 22, 1898). 


SHIPS AND NAUTICAL APPLIANCES. 


7707. E. F. Wailes, Newcastle-upon-Tyne. Stern 
i7 Figs.) April 17, 1895.— 


Parts and Rudders of Ships. 
The objects of this invention are to obviate the disadvantages of 
the use of heavy forged or cast steel stern frames and rudders, 


which in themselves are unwieldy, unreliable, and subject to 
fracture under the strains to which they are frequently exposed. 
The improvements consist in constructing that part of the ship 
usually occupied with the stern frame, generally made of solid 
materials, entirely of iron or steel plates and angles (or in certain 
suitable combination with forgings or castings of steel or other 
metals), bent or shaped in such a manner as to form acontinuation 
of the shell plating around the extreme after end of the ship, soas 
to become part of the main structure of the hull, and further to 
dispensing with the outer or rudder post, also to constructing the 
rudder so that in itself it forms the outer post. The shell plating 
of the hull terminates at A (Fig. 2), indicated by a strong dotted 
line in Fig. 1, and the inner post is formed of curved plates B, to 
which the landings A are riveted, the curved plate B! in way of the 
shaft tube C being worked outward into a suitable shape to receive 
it, being dished to form a hollow circular boss. The sole-piece D 
is worked away from the shell plating of the flat keel and the top 
plate D! joins and is riveted to the bottom plate B2 of the inner 






Fig. 7. 





Fig. 2. 
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and tapering aft turns upward and forms the seat for the 


Peter footstep E. F isthe propeller ‘ail end shaft, cased with 
brass, working, in this case, in a short stern tube G, secured to 
the inner post and to the floor of the sheft tunnel K, which forms 
the top of the tank L, The next length of shaft F! is carried in a 
bearing H secured on a pedestal J, built on the floors of the vessel 
which form the drainage well, also carry the shaft tunnel K. 
The tail end shaft may be carried in a long stuffing-box (equivalent 
to a stern tube) and secured in the same manner, and in this case 
the bearing H would be placed further aft. The after portion of 
the stern part comprises the rudder, the tubular main piece M of 
which forms what in the present types of propeller frames is called 
the rudder post or the outer post. As shown, the tubular main 
piece M is constructed in sections joined = le-irons of semi- 
circular plates with open flanges on the side to receive the 
blades or fins O, and is fitted at the lower end with a solid pintle N. 
The blades or fins O are shown as of separate plates, the upper and 
lower edges of each being reverse flanged, and bolted or riveted 
between the jaws of the flanges of the tubular main piece M, and 
also to the tapered plates P, which are riveted between the double 
angle-irons Q around the tubular main piece. The portion O! of 
the rudder projecting forward, and acting as a balanced rudder, 








is formed of the plates forming the tube M, carried forward as in 

. 7, The main blades or fins O on the after side are —s 
made of separate plates, and bolted to the main _— , and to 
the tapered plates P, so that if one or other be damaged it may 
be replaced without interference with the others. (Accepi 
April 22, 1893). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,476. P. J. Pommee, Altona-Ottensen, Germany. 
Steam Boiler Flues and Tubes. (2 Figs.) June 12, 
1895.—The improved tube or flue consists of a series of tubes a, 
the ends or edges of which are flanged outwards at right angles 
with the axis of the tube or flue, and then returned with a forward 
and upward curve b (Fig. 2) adapted to embrace or emb: 
by the curve or the end of the adjacent length. The junction of 

e several lengths to make them continuous is performed by 
lapping the adjacent curves one over the other and welding them 


| Fig.7. 4 nm 
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together (Fig. 1). The hollow ribs or shoulders thus formed at the 
junctions b act as strengthening rings, and, at the same time, form 
a reliable substitute for the strengthening hoops heretofore in use. 
The improved flue or tube combines the good features of the tubes 
or flues made of flat sheets and of those made of corrugated sheets, 
and may easily be produced at any length from fiat sheets in ordi- 
nary boiler works without my | special devices. It is expan- 
sible in the direction of its axis, has also the advantage that 
the welds are entirely out of the way of flames. (Accepted April 


22, 1896). 
VEHICLES. 


11,578. J. H. Mann and S. Charlesworth, Leeds. 
Improved Double C: Bracket for Traction 
es, &c. (3 Figs.] June 14, 1895.-—The object of this in- 
vention is to avoid having the sliding pinions outside the bearing 
and on the overhanging end of the crankshaft of traction engines 
and road rollers, a is the trough-shaped bracket, which is bolted 
to the shoulder plate 6 by means of the flange a! cast on the 
bracket and the bolts c. Each end of the bracket is provided with 
a bearing (d and ¢). The bracket is made sufficiently long between 
the bearings to receive the sliding sleeve f and to permit of it being 
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moved along the shaft as required. The fast and slow crankshaft 
inions g and / are attached to o te ends of the sleeve, or cast 
one piece with the sleeve. e sleeve is mounted on a feather 
or key on the shaft, or, as shown in the drawings, portion of 
the shaft is made square in section, so that the sleeve and the 
my can be slid longitudinally along the shaft by means of the 
lever i. kandj are respectively the fast and slow gear rime of the 
intermediate wheel /. An opening is left in the trough bracket to 
rmit the rims of the intermediate wheel 7 to project into the 
+e as to gear with the pinions g andh. (Accepted April 
a 





7791. A. Custodis, Dusseldorf, Germany. Appa- 
ratus for or Comparing the § fic 
Gravity of Gases and Gaseous Mixtures. [1 Fig.) 
April 18, 1895.—This invention relates to gas scales or instru- 
ments for the accurate determination of the weight of _o 
matter. The apparatus chiefly comprises a casing containing two 





compartments k, k', in which are suspended two light bodies 
b, b' of equal weight and volume, and which have on one side or 
at the top openings o communicating with an outlet canal a, 
while each of the said chambers has an independent inlet ¢s or s! 
tituated at the bottom of thesame. The bodies d, b! aresuspended 
from opposite ends of a scale beam w, placed in a separate com- 
partment and provided with an index finger z to indicate 


ted | gravities of the two 





tion of the scale beam, which 
depends on the difference between the specific gravities of the 
gases contained in the compartments k and X', e gradations 
on the scale may indicate the differencs between the specific 
or the specific gravity of one of them, 
or any other numerical value capable of being determined from 
the motion of the scale beam. One of the gases or gas mixtures 
is admitted to one compartment through the inlet s and the other 
to the other compartment through the inlet s1. The same in- 
strument may be conveniently used for ascertaining the loss or 
increase of weight produced on a gas or gas mixture by mechanical 
or chemical treatment, in which case one of the compartments is 
supplied with gas as it is before treatment, and at the same time 


on a graduated scale the 


Suter opin Cs aecen eel point 
raced low Of n! e com) en preferably produ 
by suction. Such an instrument may be used also in coal mines 


for indicating changes in the composition of the atmosphere, and 

may be combined with means for electrically indicating the 

el the instrument at a distant station. (Accepted April 
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11,694. B. J. B. Mills, London. (Thevenin Fréres et 
Cie., Lyons, France.) Cocks or Valves. [2 Figs.) June 
15, 1895.—The essential feature of the cock or valve forming the 
subject of the present invention is that it is furnished with a 
double closing means on a single seat divided into two concentric 
zones. The a is effected in the manner by the pres- 
sure of a screw ; it is then completed and rendered hermetic by 
the pressure of the vapour, gas, or fluid to be retained by virtue 
of a different extent of surface, although this pressure acts in 
contrary direction to the closing. The bronze seat A is screwed 
into the casting ; its surface is in a plane and divided into two 
concentric zones by a circular groove. The valve B is hollow, and 
is in the form of a reversed cup carrying an internal flat and rela- 
tively thin flange, whose free part in the form of a membrane is 
preesed on the interior zone of the seat, whilst the rigid part is 
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pressed on the exterior zone. When the valve is screwed down it 
comes into contact with the seat, and immediately, the pressure 
exerting itself in the interior of the cup, acts on the membrane 
and presses it on to the interior zone, thus forming a second and 
perfectly tight closure, even against very great pressures. This 
result is obtained without effort, the screw having only to bring 
the valve in contact with the seat, without —s it to it as in 
cocks or valves hitherto in use. The opening is consequently 
rendered easier, the screw never becoming wedged into its nut or 
by its other frictions. The valve is guided at its upper part by 
four T-shaped wings C fitted in the circular chamber D; the 
valve itself, when it is raised, is located in this chamber, where it 
is sheltered from the current of steam, gas, or fluid, and from 
vibrations which rapidly deteriorate the ordinary guides and 
wings. Itfurther leaves the passage for the steam, gas, or fluid 
perfectly free. (Accepted April 22, 1896). 


1180. C. Ostlund, Stockholm. Petroleum Stoves. 
{1 Fig.) June 18, 1895.—This invention relates to improve- 
ments in wickless petroleum stoves, and has for its object to dis- 
pense with the air pump hitherto employed for forcing up the 
petroleum to the burner. For this purpose an air chamber is pro- 
vided in the upper part of the petroleum reservoir, in which 
chamber the necessary pressure is imparted to the air by means 
of the heat from the flame. a is the petroleum reservoir, ) the 
pipe leading from the petroleum reservoir to the burner c ; d is 
the tube under the supply aperture. e¢ is a number of metal 
blades projecting into the air chamber and fixed to the pipe b and 
tothe cover of the petroleum reservoir in order to facilitate the 
heating of the air in the airchamber. These blades or projections 
may, however, be omitted. Owing to the arrangement of the 
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tube d beneath the petroleum supply aperture, the reservoir can- 
not be filled with petroleum, as when it is filled up to the lower 
mouth of the pipe d, the air remaining in the reservoir has no 
longer an opportunity of escaping. Thus a certain quantity of 
air always remains in the = part of the reservoir, and, being 
heated by the heat from the burner, establishes a pressure on the 
upper surface of the petroleum, whereby _—— is forced up 
to the burner. This air chamber thus makes the use of the ordi- 
nary air pump unnecessary. The tube d may be given a curved 
shape as shown in dotted lines in the figure and marked d!, and 
the lower part d!! of said tube may, if required, be adapted to 
fi: against the inner wall of the petroleum reservoir as shown 
in order to facilitate the emptying of the petroleum reservoir. 
(Accepted April 22, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the t time, and 
reports of trials of t law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 86 and 86, Bedford: 
street, Strand. 
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YARROW’S 


PATENT WATER-TUBE BOILERS. 
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THE DISTINCTIVE FEATURE of this boiler is its simplicity, | RETUBING.—Complete retubing of any boiler can be readily carried 
owing to the adoption of straight tubes, these, after lengthened experience | out without shifting its position, and any defective tube can be removed 
in practical working, having been found to be thoroughly reliable. | and replaced with rapidity. 

The advantage of straight tubes is evident. They can be cleaned and ARRANGEMENT OF FORCED DRAFT.—The air on its way to 
examined internally with facility, thereby augmenting the durability of the | the fire passes through non-return hinged doors at the sides and then 
boiler and maintaining its efficiency. completely round the boiler casing, thereby keeping the compartment and 

? . . 1 bunkers cool. This arrangement offers greater safety as compared 

LOW AIR-PRESSURE.—The air-pressure necessary with this form | °C id 8 Aye P 
of boiler is exceptionally low. As wane of this fact on the official | With hinged dampers placed belew'the fire bars, where they sre Hable to get 
trial of the Torpedo Boat Destroyer “Sokol” (built for the Russian | “istorted through heat, or rendered inoperative by cinders preventing their 
Government in 1895) a speed of 29.7 knots was obtained, during three closing. 

2 “ pe gps 2 e SPARE TUBES.—The tubes being straight throughout, the number 


hours, carrying a load of 30 tons, the mean air-pressure being 13 in. , . , 
On the official trial of the First-class Torpedo Boat “Viper” (built for | of spare ones can be greatly reduced, as compared with what is required 
for boilers having tubes bent in various forms. 


the Austrian Government in 1896) a speed of 26.6 knots was obtained, | 
during three hours, carrying a load of 26 tons, the mean air-pressure | COST OF CONSTRUCTION considerably less than that of any 
other water-tube boiler yet brought out, 


| 
being { of an inch. | 





Messrs. Yarrow & Co. have the greatest confidence in recommending Boilers of this type 
for vessels of the largest size, or for land purposes where the space is limited, or the 
cost of transport heavy. 





CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTAGES OF THESE BOILERS WILL BE GIVEN ON APPLICATION TO 


Messrs. YARROW & CO0., POPLAR, LONDON, 


TO WHOM APPLY FOR LICENSE TO CONSTRUCT. 





IN'O'T"E!.—Messrs. Yarrow & Co. have entered into Contracts for the supply of these Boilers which 
will occupy this department of their Works for a lengthened period. They are, therefore, 
unable to take further orders for Boilers at the present time, for early delivery, but 
they will offer every facility to Engineers in all parts of the World to construct Boilers 
of this type. ve 


-- 
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COAST AND LIGHTHOUSE ILLUMI- 
NATION IN FRANCE. 


By C. S. Du Ricue Pretizr, M.A., Ph.D., 
Assoc. M. Inst. C.E., M.I.E.E. 
(Continued from page 624.) 

Luminous Rance. 

Ir the luminous rays emitted by a lighthouse 
apparatus were diffused in an absolutely transparent 
atmosphere, the luminous range of the light would 
be proportional to the square root of the luminous 
power. The luminous power, and consequently 
the luminous range, are, however, as is well 
known, reduced according to the varying density 





or degree of transparency of the atmosphere, in 








of the littoral under average and hazy conditions 
of the atmosphere, the ranges in clear weather 
being omitted owing to the comparatively rare oc- 
currence of the latter, and also because the figures 
obtained for the luminous ranges under such ex- 


ceptional conditions are, in many cases, and notably | po 


for powerful lights, largely in excess of the geo- 
graphical ranges. 

With a view to dispense with the laborious pro- 
cess of calculations from more or less complex 
formule, the writer has determined the luminous 
ranges of coast lights by a graphical method, which 
has the advantage not only of simplicity per se, but 
of enabling the mariner to read at a glance the 
luminous range of any light whose luminous power 





500,000 candle-power in the Mediterranean (44 
miles) is equal to that of 5,000,000 candles in the 
Channel, equal to a ratio of 1:10. Hence, with 
the exception of the electric flashing light of Planier, 
near Marseilles, of 600,000 candle-power, the most 
werful mineral oil lights recently installed by the 
French Lighthouse Service on the French, Corsican, 
Algerian, and Tunisian coasts do not exceed 35,000 
candle-power, having a luminous range of about 
30 miles in average weather. In the Bay of Biscay 
and in the Channel, on the other hand, the largest 
mineral oil lights have luminous powers up to about 
200,000, and the electric (lightning flash) lights up 
to 22,500,000 and 37,500,000 candles, as already 
stated. 
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i . mi SP tes .45 0.7 | 2.65 0.74 3.60 |0. : J 
sections of the French littoral, by exhaustive obser- | Hazy ..|7 | 4) 3.60 /0.88 may reduce the theoretical geographical range of a 


vations carried on during a considerable number of 
years, certain empirical data showing how many 
times out of a hundred and at what distance in 
kilometres a unit of light of 1 bec Carcel or 10 stan- 
dard candles is visible throughout the year, under 
different atmospheric conditions. The relation of 
the factors a = coefficient of transparency, / = 
luminous range of unit of light in kilometres, 
and X= 0.01 the smallest light perceptible in 
an absolutely clear atmosphere at the unit of dis- 
tance, viz., yjoth of a bec Carcel at 1 kilometre, 
is also given by the equation a’! = /?\, Expressing 
the luminous range in nautical miles, and dividing 
the French littoral for simplicity’s sake into three 
principal sections, viz, the Channel, the Bay of 
Biscay, and the Mediterranean, we have the results 
given in the Table in the next column. 

From the empirical data already mentioned, and 
from characteristic curves deduced therefrom, 
the French Lighthouse Department has calculated 
and specified in the official list, the luminous ranges 
of all coast and harbour lights on the various sections 








is given, or vice versd, in average and hazy weather 
in the Channel, in the Bay of Biscay, and in the 
Mediterranean. The results of this method are given 
in the annexed diagram, Fig. 23, in which the 
abscissze give the luminous power of apparatus in 
standard candles, and. the ordinates the luminous 
range from 0 to 75 nautical miles. 

The diagram further shows : 

1. That the luminous range of powerful lights 
rapidly decreases as their luminous power increases, 
e.g., @ light of 5,000,000 candle-power in the 
Channel in average weather has a luminous range 
of about 44 nautical miles, whilst 10,000,000 
candles only give 5 miles more, or 49 miles. 

2. That, in lights up to 1000 candle-power, the 
ratio of luminous range in average weather to 
that in hazy weather is, broadly speaking, 1 : 4, 
whilst in lights above 1000 candle-power, it is 
approximately 1 : }. 

3. That the luminous range of a light of, ¢.g., 





light to one-third. For practical purposes, the 
coefficient of atmospheric refraction is taken at the 
average of 0.42, which gives about 5 per cent. more 
than the observed minimum geographical range, 
and this percentage has, therefore, to be deducted 
in case of very hot weather. The geographical 
range D, viz., the distance in nautical miles from 
the focus of the light to the point of contact of its 
rays with the surface of the sea, or horizon distance, 
may be determined by the formula 
Rx H 


Rxh 
0.42 x 1000 + Vara tes, 
1 852 








D= 


in which R is the radius of the earth = 6377 kilo- 
metres (3985 English statute miles) at 45 deg. lati- 
tude ; H the height of the focus of the light, and h 
the height of the observer’s eye above sea (high- 
water) level in metres ; 0.42 the coefficient of atmo- 
spheric refraction ; and 1.852 kilometre = 1 nautical 
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mile. The writer has simplified this formula as ’ 
follows : TABLE No. I. 
D = 0.54 ( ,/15.18 x H + /15.18 x h | Cuamwen, |Bayor Biscay.) MEDITERRANEAN.| CORSICA. | ALGIERS, Tonis. 
The curves of the geographical ranges deduced from | sins | port Be ee 
this formula are plotted in the diagram, Fig. 24, | | Dunkirk- Uaiant- Port Vendres- 
in which the abscisses give the height of focus above | |  Ushant. Biarritz Ventimille. ri = a 
sea (high-water) level, varying from 5 to 220 metres = ee x ests 
(16.5 ft. to 726 ft.), and the ordinates the geo- | Length of seaboard .. ., {| 489Nautical | 561 Nautical | 347 Nautical | 205 Nautical | 615 Nautical | 530 Nautical 
graphical ranges in nautical miles, at elevations of | {| Milles. Miles. Miles, Miles. Miles. Miks. 
the observer's eye varying from 0 t> 20 metres (0 to; os RM ne rs Oe eet, ee 
66 ft.). | 
° ° . is a . i . Ss @ - a is s QD . 
The maximum height of French lighthouse | Bs ae: 53 2.8 ee | Su8 53 Z ..g 5s 2.8 es| Su 
towers, viz., the height of the focus above ground, | — jac} 223 |25| 283 | 25] 283 [25] S83 85| 8s% 25/ $3 
P Ge! 86 Se) soe || 868 |8=h| 868 |8m| os |8s Bog 
varies from 50 to 70 metres (164 ft. to 230 ft.), the | i335) 226 [25] slo | 35 | 246 |35] 3£5 |35| 8&3 135) sed 
highest towers being the following :* | ———_—_—____— —_|= 1 Mn “ se 0 Mh. mb Bh watts Ho 
8 id 3 I. Fixed, Occulting, and i ‘gale ae 
Channel mn a peer a m. oe Alternating Lights, 
: 5 Electric oe os = «| 2 240,000) 1 86,380 
Bay of Biscay { nin enna *" . ” : F , Q 
ordouan 63 (207 ,, ) | Mineral oil .- . +. |L53 62,730|169 189,300} 68 22,560 | 20 15,450 | 37 23,790 | 37 26,790 
Mediterranean Planier 597” (193 72) |Gas(permanent). 2. oo 1530| 38 1640 gi T bed ew 50 | 10 400 
The snateone ener of = rp pane of Totals .. .. ..  ../204 | 804,260 208 | 277,820) 69 | 22670 | 20| 16,450 | 42| 23,810 | 47| 27,190 
apparatus above sea (high-water) level ranges from | 4... aminous power per light aa = — [hes =e ies fre — 
80 to 229 metres (262 ft. to 751 ft.), the highest seas. iad yan Pot MO eke RE PES AIS CR 8 EX iy od Bi el 
lights being as follows : Il. Flashing Lights. | | 
Cape @’ Ailly 93m. (305 ft) |Mnerfoi 2. l ~-| 6 | 87,900,000) 8 eee) as | Gee 
y . . neral oi ++ ee we | BL] 562,970] 25] 647,900, 13 | 231,920 910 | 185 
Cape d’Antifer 120 Pi (394 na ) paehl Ft hee terres Reid 153,910 | Pi 286,850 ey ne natl 
Channel ...§ Cape dela Héve 121,, (397 ,, ) Totals .. .. .. — ..{ 87 | 88,462,970] 28 | 81,047,900) 14 | 831,920 | 5 | 153,910 | 10 | 286,850 | 6| 53,290 
Favouville 128 ,, (420,,) | : , — - — =e — |—— ——_|———_ 
Stiff 83; (272 ;.) Mean luminous power per light e-| .- | 1,03%,513) .. | 1,108,854) .. 59,423 | .. 80,782 | .. 23,685 | .. 8,882 
Bay of Biscay Belle Ile 84, (275 5) | Totals of fixed and flashing electric,| Hi) it NaS ot pe «po 
ones yee = ” tite of oil, and gaslights .. —..__—..| 241) 38,767,280] 236] 31,325,220, 83 | 854,490 | 25 | 169,360 | 52 | 310,690 | 58 | 80,480 
. 20 , ” — |— ——_ | —— — en mee 
eer Camarat 130,, (426,,) | Mean luminous power per light ..| .. | 160,830] .. 132,730) .. | 10,300 |..] 6,774 |../- 6000 | ..| 1,586 
rou 103 ,. 3 - antes 4 : } 
Corsica _. Blighte 82 to 99 m. (268 to.325 ft.) =a 2 icity. <a ae ab ace ii Sen 
Algiers oe “ks 93 ,, 220 ,, (305 ,, 722 ,, ) TOTALS. 
Tunis ... sos Se 82 ,, 188 ,, (269 ,, 616 ,, ) et ee id ; POETS Raat 
The geographical range of vil lights placed at such — Number of Lights. aes gl his Luminous Power. a oo of 
elevations is, of course, generally in excess of their ———_—_—-—-—-. eee ae ans Pe 
: 2 . . dl 
luminous range ; ¢.g., the highest lighthouse (Cape Fixed, osculting, and alternating s onndles | —_ 
Bréarn) has, according to the varying elevation of| Flashing .... ..  .. |, 100 70,839 70,836,840 
the observer, a geographical range of 34 to 41 Totals — : —————_—— | | 
nautical miles, whilst its average luminous range, hye ee no er 690 103,634 | 71,607,470 2837 nautical miles 
corresponding to its luminous power of 6000 candles, sae naa — mo 
is only 25 miles. On the other hand, as regards TABLE No. IIf.—Compartson or British AND FRENCH LIGHTHOUSES. 
the electric coast lights, the luminous range is nearly | oa 2 oe 
in all cases in excess of their geographical range, Eritisn Isues. FRANCE AND Corsica. 
e.g., the well-known group flashing light of Ushant, = 
is 6 2 a Me -— 
whose focus is 68 metres (223 ft.) above high-water Namber | ee Number ymin 
mark, and whose luminous power is 6,500,000 | Ce ee Mean Power. | _ of Power | Mean Power. 
candles, has an ordinary luminous range of 50 | Tdahte. | igus. : 
nautical miles, whilst its geographical range varies, Ee | ee eae ee pallies sinitiies 
according to the elevation of the observer, from 21 | First order, 900 millimetres... .. ..| 86 1,778,500 20,680 82 | 1,093,430 34,168 
to 27 nautical miles. In such cases, therefore, the grosnd be neng Rope nee. + | 2 mene neve J | — —_ 
effective range or direct visibility of a light is its | Below third order, 160 to 300 millimetres |.| 638 307,000 ‘o7L_ «| = 422| = 87,840 "664 
geographical range, or horizon distance, beyond ya coon and multiform, 900 to 1880 ena aa | | 
: = : . millimetres .. e ae . ee 10 615, 5 a. ¥ 220,000 220,000 
which the observer sees not the light itself, but | plectric, 500 to 700 millimetres 1. 7 147313,000 2,044°715 13 | 69,296,380 5,317,414 
-_ the glare of the flashes as they illumine the| Light vessels ..  ..  .. .. 79 455,150 6761 | .8 | 16 470 2,060 
sky. 4 i age ie Tenis = ; : 
The illustrations on our two-page engraving this | Luminous buoys.. | is ae 3000 ” 
week represent some typical lighthouse construc- | Other fog signals. | 161 : | 26 
tions on the French coasts, as follows : | —— | —_____—_ , ——_____ ———_- —o a 
nee ee : ht on _| Totals ofoiland gaslights .. | 753 4,393,550 5,835 497 | 1,918,810 8,861 
l » » electric lights 7 14,313,000 2,044,715 13 | 69,226,380 5,317,414 
= _ | Muni- | Height | = a= |e set) rst ie [oe eee are 
| nant. of 760 18,706,550 | 24,614 510 71,145,190 139,500 
Tower. i | ’ | 214d, 9, 
i a a m. ft. The ratio of mean power per light is therefore as follows : ‘ 
Fig. 25. Barfleur (Channel) -. Granite | Electric | 71 | 233 British Isles. - France and Corsica, 
Fig. 26. Cordouan (Gironde) .. Limestone Oil 63 | 207 Oil and gas lights we oe 1 3 . 
Fig. 27. Planier (Marseilles) a a Electric | 59 | 193 Electric light 1 : 2.60 
Fig. 28. Roches Douvres(Channel) Iron Oil 57 | 187 Mean total 1 : 5.66 
Fig. 29. La Coubre (Gironde) .. Limestone! Electric | 53 | 174 
Fig. 30. Baleines (Bay of Biscay) st * 50 | 164 TABLE No. IV. 
Fig. 31. Hourtin (Bay of Biscay)... Brick Oil 2] 7! - —— lati chcmapatata eee we nee a x 
| 
> x : : : Wi pai Britis Is.Es. FRANCE AND CoRS.CA. 
CoMPARATIVE STATISTICS OF FRENCH AND | ---—-—— —_—| 
Britisa Licuts. -—— Length of | _ baal | Length of Lage por 
Totals of French Lights.—In the annexed Table » Linbts ng Neutleal’ Nene Bite | ‘Tights. | ‘Nautical Nautical 
No. I. the writer has worked out the number and : Miles. | : Miles. _— 
total luminous powers of French coast and harbour a et ee sacrammes | 
. A . . nglan 5s 855 | Channel .. ie --| 195 ; 489 0.40 
lights (including ig buoys) up to January 1, | Channel Islands’ .. 16 \g01 | Bay of Biscay .. --] 204 | 661 . 0.36 
1895, in the Channel, Bay of Biscay, and in the | Isle of Man "| oof | Mediterranean <> °/  82(°06| gq7 (1602 | g.04 
four divisions in the Mediterranean. In this and Scotland .. ..  ..| 224 | Corsica ww ww 25 | 205 0.08 
the following Tables the luminous power is ex- | freland 145 > | 
( oh, be lee ee a ne (mee: | 615 0.076 
pressed in gr — at = “eg of 10 candles Tunis eae ee | 580 | 0.08 
per bee Carcel, as photometrically tested by the Re ce rE ee eee ea 
French Department. The ratio of mean luminous | Sf — ae | ne | — | ey 








power per light in the different divisions is therefore | ~ 

REE 20, rs ——— | as follows, taking th i i 

* In the British Isles the maximum heights of light- | division on 1: @ the power in the lowest or Tenis 
house towers, and elevations of the focus above high-water ‘ , ; . 

level, are considerably below those on the French coasts, | Tunis : Algiers : Corsica : Mediterranean : Bay of Biscay : 

as stated above. The highest towers on the British coasts | Tite 43 








are all below 200 ft., to wit, Chicken Rock 143 ft., Skerry- | ioe - 
vore 158 ft., Eddystone 168 ft., and oe Rock 183 ft. ; | ee 
the highest lights are those of Sumburgh Head 300 ft., | 102 


Re ee en ect bis te, South Fenlond os _ Totals of French Apparatus.—According to the 
Cape Wrath 400 ft,, Lundy 540 ft., and Barra Head Various orders or focal length of optical apparatus, 
683 ft, the coast and harbour lights, and their totals of 


luminous power up to January 1, 1895, work out 
as shown in Table No. Il. To this have to be 
added the three electric lightning flash lights, 
77,500,000 total candle-power, now in course of 
installation to replace the old three electric fixed 
lights of La Canche and Palmyre, so that, irre- 
spective of the six mineral oil lightning flash lights 
also in course of installation, the total luminous 
power of the 690 lights will be, in round figures, 
149,000,000 candle-power, 
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= 33 
; ___ TABLE No. V.~—Particutars or PrinctpaL FRrENcu LIGHTHOUSES. _ eS: TABLE No. II. i 
g | 3S & | #3 ie 3S 3 SF France. | Corsica. | Algiers. | Tunis. 

| a ° | 
o Name of Li; hth §3 5 & | a 3 ° ae M a yf | 2 ee eee ee 2 <<) Aah 
t ight house. Class of Light. £3 gS Ha $& |223/ 28 | 8 |38 | oy 
Bs G2 | 83 |g.s| as |S82| 35 #2 (858 gs) s ie gg lg 
zm Be | R86 | sb) 28 | sea) Fe Se 32>) vooattength| =| & (8 F (S| & /&| § 
H | of Apparatus. | 4 &£ iS a <i) ws] a 
| secs, millim, !n. miles} metres | metres n. miles S 3 iS 25 3 3. + S63 
1. Channel (Dunkirk to Ushant, 489 Nautical Miles). S| g2 is] 88 iz] s& [s| 88 
1 | Dunkirk, Electric ..  ..) Group (2) flash i | 900,ec0 ; 300 38 59 57 22 | 1885 g 8 a 8} 82 (8 3 |€) 83 
2 | Calais, Electric .. 1. s rf ; 900,000 | 300 | 33 58 | BL 21 | 1888 ei 8 z Bo |Z} 85 [2] 86 
” ( } 00,000 300 36 69 24 23 1885* _ — — — 
8 | Cape Grisnez, Electric... { Rea a 5 | ee millimetres 
4 | Alpseck (Boulogne) Red single flash | J, L.F.| ee a ies 49 10 20 t |e 920 26 | 940,000) 6| 158,480 | 7} 282,520 | 2) 28,780 
5 | La Canche, Electric ip. is LF. | x | 300 a 53 52 21 4h 700 7| 167,710|..|. .. | 2} 80,880 
6 | Cape d’Ailly Single flash 8 | 62,000 920 28 93 | 20 25 | 1853*| 0 500 27 183,860/..] .. | 2] 12,120] 3) 2,240 
7 | Caped’Antifer ..  .. << 1 | 220,000 | 1333 31 120 28 27 | 1894*| § ) 100 to 800 |487 | 240,880/19| 15,980 40! 4,280 |50| 49,460 
8 | Cape de la Héve, Electri a aie vs LF. 22,500,000 | 3800 51 121 20 27 1893 | = | 1333 H.R. 1 220,000) | 
9 | Fatouville ee ee ° Red single flish 10 | 9,200 | 920 22 128 32 30 1859 |° 300 Elect. 13 | 69,226,380) } 
10) | Wis ae sc e Single flash 14 | 8400 | 600 21 42 13 40 =| :1886 BL A cesta SY SS FR 1 ES 
11 | Barfleur, Electric Group (2) flash vfs, 8,500,000 | 300 50 72 71 23° | 1893* 561 | 70,977,780 26| 169,410 '51/ 279,800 \53| $0,420 
12 | Oherbourg ne si Tees th UF. | af vege ¥ 19 16 15 t | | 
13 | Cape de la Hague Single flash 2 41,000 | 920 23 47 47 20 1890 oe 
14 | Cape Fréhel i 8 | 80,800 | 920 27 79 22 24 | 1847 Total 690 lights = 71,507,470 candle-power. 
15 | RochesDouvres.. ..  .. he lk | 28,900 | 920 27 55 57 21 | 1869 ae 
16 Bréhat rom ger ue Fixed and eclipes ee 5,760 | 920 at 45 49 19 1840 coasts and on ce 7 es _ Corsica, includ- 
17 | Ile Batz(Island).. . ef ngle flas 8 | 51,300 | $20 29 63 40 1 : : e i 
1 -Pe Reed nes, Coc 52 8 | 22100 | 920 | 95 ss | a6 | 2% | isso | 108 Jight ‘vessels lie bce ech the riya 
19 | Ushant (Island), Electric ..\ Group (2) flash vy | 6,500,000 | 300 50 68 47 23 «| 1e88* rereqansed os ad Ig re eac Abs he’ and in- 
2. Bay of Biscay (Ushant to Biarritz, 561 Nautical Miles). se eae cf taaun, halads eewened on xia gorau 
20 | Sein(Island) .. 0 3 Group (4) flash = { yn as 920 45 44 ee sages tish Br he Li h ste Nauti : Mi 
21 | Penmarch.Kckmuhl Electric Ss Is» | 38,000,000 | 300 | ;. 64 13 | 22 | *t ritish and French Lights per Nautical Mile of 
2 sro avy wet nat Fein ed ~ is 0 - “. ‘ee 4 = - | oes Seaboard.—In the annexed Table No. 1V. are worked 
e g a A ail : 
2 | PortNavalo ..... Fixed wie 25,000 | 920 | 38 2g 10 | 17 | 1g95¢| Out the number of lights (up to January 1, 1895) per 
25 Belle Ile Sion Electric Group @) flash fom 6,500,000 309 54 8t 46 24 | 1890*| mile of seaboard in the different divisions of the 
26 e Four (Island). . ve e ingle fi:sh 21,000 709 27 24 28 16 1846 i i j 
97 | Villees Martin... <.  . fe ty LF. 2 = mz 10 13 | 2 | ¢ me Hine; rag Poy ot fog ey light 
28 | Le Pilier (Island)... Single flash 11 51,509 700 | 31 33 30 | 17 | 1877 | Vessels being, as before, included, and /uminous 
29 eee —- ee ‘i as vs LF. | 22,500 000 300 | 60 54 = > — buoys excluded. 
30 aleines (Islan ectric roup (4) flas! 900,000 300 46 61 | . sas 
31 | Chassiron (Iland) Single flash 1} e000 | bap | 38 50 43 20 | iso1 |_ It is thus seen that the seaboard of the British 
32 la Lay = Group 2) fas’ iy LF | 20,000,000 | 30) | .. 60 53 22/1806" Isles is lighted at the rate of 0.2 light per nautical 
33 ordouan (Islan ingle flas 8 62,000 920 | 82 60 63 22 &54 j ic j 
34 | Hourtia ne ‘S to L.F.| 190,000 920 | 37 54 24 2. | 1894 rea = that of France and ere arate” 
35 | Arcachon .. Fixed - | 6360 | 920 | 22 54 43 2t | 1840 | being, of course, a category per se) at the rate o 
86 | Contis Single flash 8 40,900 | 920 | 30 50 88 20 | 1863 | 0.3 light per nautical mile, the ratio being, there- 
37 | Biarritz rat Oe 8 | 22,110 920 27 73 44 23 | 1861 | fore, ag: 1.5 
white and re } ! ees a —— 
3. Medit.rranean (Port Vendres to Vintimil’e, 347 Nautical Miks). Pe Fried Rifersietp ange FRige ~ aon 
88; OspeBréam ..- .. + Fixed ef 5,760 | 920 25 229 9 | 35 | 1886 nt 94 end the aban Table ‘Wa 4 v.. 
39 | CapeMt.d’Adge.. ..  . Single flash 8 51,820 | 920 36 126 14 29 | 1886 ’ ¢ panying vas 
40 | Faraman..  .. | Group (2) flash 1 93,000 | 500 32 41 89 | 18 | 1892 | prepared by the writer, will be found the parti- 
41 | Planior (Island) Electric {' peaitterediate |t $ | 600.000 | 202 60 63 59 21 | 1881 |culars of the principal 75 lighthouses of salient 
| | | headlands, landfalls, and island stations on the 
42 | Porquerolles (Island) .. “| Group (2) flash |), L.F = és as 80 17 24 =| 1895+} Ne ’ » an 4 , 
*- Rs — +» «+ «| Single flash To 9 35,000 500 85 4 a 4 Seg coasts of France, Corsica, Algiers, and Tunis, 
| Cape Blanc — ee iy se | ‘. a as Re t : 3 s re 
45 |CapeCamarat :. :. :.|  Singleflash | ''8 51320 | 9290 86 | 130 21 :9 | 1987 | representing about 13 per cent. of the total of 596 
ek Oe Fixed rakes | 5,760 920 25 103 24 26 | 1887 | lights. The average distance between two consec- 
47 | Villefranche x a . Single flash ee 21,320 700 | 3t 70 34 23 | 1838 tive of these lighthouses is about 30 nautical miles 
4, Corsica (295 Nautical Miles). in the Channel, 35 in the Bay of Biscay, 40 on the 
48 Cape Corse Giraglia .. ..| Single fish 8 80,850 920 33 | 82 | 28 . | a Riviera and in Corsica, and about 50 nautical miles 
4s ‘ jalv: As os a8 “ixe ae 5,7 920 25 88 } ‘ ; 4 ; 
50 | Sanguinaire (Island) Single fish | i 29,900 | 920 | gs | 98 | 16 26 | is4g | OM the African re in other terms, the luminous 
ec eee ” | 4, L.F.| 12,000 250 26 | 50 10 20 | 1992 | ranges, or, as the case may be, the geographical 
62 oo Pertusato- Bonifacio | ‘0 3 seas ” | 4 | = . ps ranges, of the principal lights intersect each other. 
b or' ecchio oe oe o- 2 | i é y. 1s ‘ ¢ 
6. 1G? Gr Specen -™ Fixed . | 6760 | 920 | 25 94 25 26 | 1864 | Lhe mee —— of the peor 2 ~~ corre- 
5. Algiers (15 Nevtia Mit eae Oe ere ner rat 
65 ;CepeBona .. .. ..| _ Singleflash =| 17 30,850 | 920 | 388 | 143 } 14 | 380 | 1894 |. y & the Miawatilids Of thes: Gnciioess. aa tot 
56 ea ee ; "| Fixed and flash | 65 9,900 500 27 oe; 1 | 88 | 1600 | Oe eee ee eee 
m es ' (white sad red) si , io om * we pe L.F. denoting lightning flash lights, while + denotes 
ugaroni .. oe ixe se : 20 2 | d i i i * i " 
68 | |, Apia.. .. . ..| Single flash | i} 17,480 | 700 | 30 43 1 | 19 | 1871 | ROW lights now being installed, and * denotes light 
59 | ce Carbon ee site | 8 62,470 920 | 87 220 10 35 | 1864 —— eae ie with siren yoy ” . 
60 » Bengut .. . . x J} +s 8,780 920 | 2 6 e luminous ranges in the Table refer to 
6L | Caxine (Island) .. aa Single flash | 8 80,850 920 83 64 33 21 +=| 1868 . . 
62 ” Tinis ( “) ) aes 8 3 - 62'000 920 | 37 89 26 | 25 | 1965 | average weather, while the geographical ranges 
a = cee wt » ib mene a pn 2 = — correspond to an elevation of 6 metres (20 ft.) of 
t » Falcon .. a i ; 20 | a7 | , : 
65  Rashgoun (Island) a =. = 13,460 | 9:0 | 29 82 15 | 24 | 1870 | the observer's eye above sea (high water) level. 
| (white and red) | In the list are included the new electric and mineral 
6. Tunis (530 Nautical Mules). oil nenning. pe bea a Maa = ae 
66 | Ras Turgoeness .. Sirgle flash |,L.F., 28,000 , 250 | 32 64 49 , 22 , 1895+| on, some of which will be briefly described in the 
67 | Dijerba (Island) .. Single flash AF. 3,000 137 22 18 12 14 | 18965¢| concluding part of this paper. 
68 | RaeTing .... Group (2) flash | ,', L.F. 18,000 250 30 55 44 21 | 1895+ Fo be continued 
69 | Kuriat (Island) .. Fixed me 2,240 500 20 30 26 17 | 1888 (Zo be continued. ) 
70 | a ae ze Single fiash : 4,780 250 24 70 2 = | a 
71 pe Bon .. £0.00 920 3L 125 
7 | Cape aon + i ° ne 4,780 250 24 146 18 sl | 1840 HEATING CARRIAGES ON THE 
é Cain (Island) .. roup ( a8 .F. 18,C00 250 30 5 | 
74 | RasEnghela .. Single flash | 2 4.700 | 950 | 2¢ 37 16 is | 130 |EHASTERN RAILWAY OF FRANCE. 
75 | Cape Serrat . Fixed * 8,780 920 26 188 13 83 | 1890 Durine several years, systematic efforts have 
___— | been made to compel the introduction of improved 























Totals of British and French Lights.—For the pur- 
pose of comparison, the writer has prepared from 
the Admiralty list and the French official list the 
annexed Table No. III.,* which gives the totals of 


*The Admiralty List of British Lights, 1895, gives 
progressive numbers of lights up to 874, including light 
vessels. The following numbers, however, are either 
total blanks, or do not figure in the List at all: 202 to 
213 = 12; 250 to 279 = 30; 504 to 539 = 36; 694 to 
729 = 36; total, 114, the effective number of lights 
being, therefore, 760, as given by the writer in the Table. 
There areacertain number of small local lights which are 
not under the jurisdiction of the three British Lighthouse 
Boards or of the French Lighthouse Department, and do 
not form part of the official lists. 

The 10 hyper-radiant and multiform oil and lights 
(900 to 1330 millimetres focal length), given by the writer 
separately in the Table, — in the Admiralty list 
simply as first-order (900 millimetres) lights, with the ex- 
ception of Skroo (Fair Isle), Dundrum Bay (St. John’s 
Point), and Mew Island, which are nob classified at all, 





the numbers and luminous power of the oil, gas, and 
electric lights up to January, 1895, on the British 


The 10 lights are those of Bishop Rock, Round Island» 
Eddystone, Skroo, Galley Head, Tuskar, St. John’s Point, 
Mew Island, Tory Island, and Bull Rock. 

In the 538 oil and gas lights of less than third order on 
the British coasts are included the two small fixed electric 
harbour lights of Holyhead and Swansea, of 8000 and 2000 
candle-power respectively. 

The luminous powers of the seven electric lights on the 
British coasts, which are not given in the Admiralty list, 
are those specified by Sir James Douglass in his paper, 
Institution Civil Engineers, 1879, vol. lvii., Part III , as 
far as relates to the Lizard (2), South Foreland (2), and 
Souter Point lights, total, 1,313,000 c. The power of the 
St. Catherine’s Light (7,000,000 c.) is given in Proceed- 
ings of Institution of Mechanical Engineers, 1892, 
Part III., and that of the Isle of May Light (6,000,000 c.) 
is given by Mr. D. A. Stevenson in his paper, Pro- 
coengs of Institution of Mechanical Engineers, August, 

’ 











means of warming the carriages on French rail- 
ways, and so reducing the discomforts of travel 
in the winter. The time-honoured chaufferettes are 
no more satisfactory than the foot-warmers on our 
own railways, while the necessities of a better 
method are greater in France than in this country, 
on account of the more severe cold that charac- 
terises French winters, at least in the north. For 
many years after railways had been established in 
France, such a refinement was not taken into con- 
sideration ; thus, in 1859, when the obligations of 
the French railway companies towards the public 
and the Government were remodelled, no reference 
was made to warming the carriages, and it was not 
till a considerably later date that the somewhat 
crude method still so largely in use was employed. 
Gradually the portable bowillottes were placed in 
the first-class compartments, and afterwards in 
those of the second and third classes reserved to 
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the use of ladies. Still more recently the practice 
has become habitual throughout long-distance 
trains. The increase in travel at all times of 
the year, combined with the effect of a series 
of severe winters, has resulted in a general 
and somewhat imperative demand for the 
proper and systematic heating of all trains. 
As the French Government exercises a constant 
and very niinute supervision over the railways, and 
has the power to enforce its demands, the steady 
pressure of public opinion makes itself usefully felt, 
and the present instance has proved no exception 
to the rule. In consequence of this pressure the 
Minister of Public Works, into whose department 
railway control falls, issued an order that the 
problem of heating all trains should engage the 
attention of the companies without delay, and that 
it should be solved as soon as possible. 

Acting under these instructions, the various com- 
panies have adopted methods, either permanent or 
provisional, for putting the much-needed reform 
into effect, and numerous systems, more or less 
satisfactory, are now in use. Naturally the partial 
abolition of the bowillottes has followed ; they are 
costly and inconvenient ; their long and general 
use has, however, complicated the problem, since 
French passengers have become habituated to 
them, and insist on a direct means of warming 
their feet. Foot-warmers charged with acetate of 
soda have been extensively employed, but they 
present serious inconveniences ; on the Northern 
of France Railway, briquettes of fuel have been 
placed in iron receivers under the floor of the car- 
riages ; the same company also employs blocks of 
similar fuel burnt in a stove surrounded with a 
water casing. The Eastern Company of France 
has, in some instances, tried slow combustion 
stoves placed in the upper part of two-storeyed car- 
riages ; the same company, and those of the Paris, 
Lyons, and Mediterranean, the Orleans, the 
Western, and the State, have tried the thermo- 
syphon system, the operation of which is well 
known ; a special boiler in each carriage insures 
the circulation of hot water beneath the flooring of 
the compartments. Finally, to a limited extent, a 
system largely in use in Central Europe has been 
experimented with, in which the trains are heated 
by steam taken direct from the locomotive boiler 
through pipes running the whole length of the 
train, and connected with coils in the various com- 
partments. Modified plans of this system of heat- 
ing are in very general use in the United States. 

In France the Eastern Railway Company has 
taken much pains to elaborate this principle, and 
has adopted it to a large extent. It has, however, 
been considerably altered ; to such a degree, indeed, 
that it may be regarded entirely as a separate system, 
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in which a combination of steam and compressed 
air is employed. This system has been elaborated 
by M. Lancrenon, the ‘‘ ingenieur en chef adjoint 
du matériel et de la traction,” and it is to this 
gentleman that we are indebted for the extremely 
interesting and complete information on the subject 
that we are enabled to publish. The Eastern has 
been, among all the different French railway com- 
panies, the most active in searching for an efficient 
means of heating its trains, and this for the very 
excellent reason that its lines are spread over 
the most rigorously visited districts of France. 
The problem has, indeed, been always pre- 
sent to the company for many years, and since 
1873, its engineers have been searching for a satis- 
factory means of heating all its trains: until re- 
cently bouwillottes of one form and another only 
were used, for the reason that it was considered 
possible to arrive at fairly good results with them, 
while the great advantage was secured, of entire in- 
dependence of all the vehicles. In 1891, however, 
it was decided definitely to abandon this method as 
inefficient, and to experiment with heating by 
steam taken from the locomotive boiler. By this time 
the objection to a continuous system had disap- 
peared, on account of the introduction of continuous 
brakes, and other appliances that required coupling 
up on all the trains. There is no need for us to 
refer to the manner in which steam heating is 
usually carried out; the system is so largely used 
in America, and to a less extent in this country, 
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and has been so often described as to be familiar. 
We may, therefore, pass on at once to consider the 
system perfected by M. Lancrenon and the way in 
which he has avoided the two principal difficulties 
—those arising from condensation, and the regulat- 
ing of the degree of heat supplied. Commencing 
with an investigation of the system as applied to 
German railways, he observed that it was only with 
much difficulty and delay that sufficient pressure 
was obtained at the end of a train in the main 
steain pipe, in order to insure an effective cir- 
culation through the coils, on account of the 
back pressure from the air which was confined 
in the coils; from this he was led to the con- 
clusion that a more regular pressure could be 
obtained by mixing a fluid with the steam that 
would not condense ; compressed air seemed well 
adapted for the purpose, and easily applied; an 
experimental apparatus was, therefore, put together 
and tried. The result was so satisfactory that 
further trials were conducted with more complete 
appliances, fitted to a train with 24 carriages, each 
of four compartments. The results of this second 
experiment were still more satisfactory. The chief 
effect of the air thus added to the steam, was to 
draw away the condensed steam from the lowest 
parts of the main pipe, while the reduction in 
temperature was negligible. The removal of the 
water of condensation was a very important advan- 
tage, as it prevented congelation, and an imperfect 
circulation. By the use of the mixture of steam 
and air, the arrangement of the heating apparatus 
has been much simplified ; a free discharge of the 
condensed steam is assured for each carriage, and 
there remains no check to the circulation of the 
steam, which has a free flow to the end of the 
system. At the same time and for the same 
reasons, it is possible to make use of smaller pipes 
than can be used with steam alone ; the bends and 
coils may be more numerous and contracted, and 
there is no necessity to give a drainage fall, as the 
air effectually clears all the water from a horizontal 
ipe. Asa larger number of pipes and coils can 
used without inconvenience, it follows that the 
heating can be better regulated and is under more 
complete command ; the end of the pipes near the 
locomotive are controlled by a cock, and at the 
further end they are all connected with a water 
trap, so that there is no necessity for any special 
arrangement to prevent the return.of steam in the 
pipes, the admission cocks of which are closed. 
he period of experiment being considered at an 
end, careful trials were made on special trains ; 
experience naturally suggested certain modific:- 
tions, and at last the system was definitely intro- 
duced into regular service. It is the standard type 
that we will now proceed to describe, with the help 
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of the illustrations furnished to us by M. Lan- 
crenon. The system was at first placed on the 
metropolitan trains of the company running around 
Paris ; they were then adopted for the so-called 
trains-legers, which are used for a sort of tramway 
service, and are made up of carriages which are but 
rarely separated ; on this account the application 
was extremely convenient. All of these successive 
applications enabled the Eastern Company to satisfy 
themselves about the relative advantages of this, as 
compared with other modes of heating, with the 
result that they have very largely increased the 
application to all classes of trains, At the present 
time there are 229 locomotives so fitted. The total 
number of trains thus heated exceeds 200, and the 
daily mileage is about 6000. With this compara- 
tively extensive application, sufficient experience 
had been obtained to show the weak points of the 
system ; certain failures have occurred, owing to 
inexperience on the part of the train hands, or to 
local failure of parts ; especially a certain amount 
of trouble has been given with the flexible coup- 
lings. With a full knowledge of these minor draw- 
backs ; the company has expressed its entire satis- 
faction with the system. 

It is not difficult to convey a clear idea cof the 
Lancrenon apparatus as it exists to-day. A main 
steam pipe is brought from the locomotive, and 
through this the mixture of air and steam is ad- 
mitted, under the control of the driver. The main 
runs from end to end of the train, passing under 
each carriage ; it is terminated by an automatic 
Separator, which allows the water of condensation 
and the cold air to escape, but not the steam. The 
heating pipes on each wagon, arranged as may be 
most convenient, are attached to a service branch- 
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These pipes or coils, after 
passing through each compartment, are brought 


ing from the main. 


together and terminate in a separator. The heat- 
ing pipes in each compartment are controlled by 
valves that make or break connection with the 
main. The special fittings on the locomotives for 
operating this system are very simple. As the 
compressor working the air brakes is not sufficiently 
powerful for both purposes, a second compressor is 
placed on the engine to supply the air required for 
the heating service ; the steam used in this com- 
pressor is also admitted with the air into the main. 
The compressor takes its steam direct from the 
boiler, and is thus used for a double purpose—to 
compress the air, and to effect the desired heating. 
The speed and duty of the pump are regulated by 
an admission valve, and the installation is fitted 
with a safety valve and a pressure gauge. On 
those locomotives which are employed to haul the 
trains-legers, where the extent of which does nct 
exceed 10 carriages, and the air and steam have no 
great distance to travel, no separate air pump is 
employed. The compressor working the air brakes 
is sufficient for the purpose ; the air is taken through 
a branch from the delivery of the pump, while the 
steam supply is drawn direct from the boiler. 

The heating main shown at G, in Figs. 1 and 
2, is 1.77 in. in exterior diameter ; this size was 
arrived at after many experiments; it was found 
to be sufficient for the service of a train of 24 car- 
riages, and though possibly a larger size may have 
had certain advantages, the question of the most 
convenient dimension for the flexible coupling was 
one of great importance ; the smaller these coup- 
lings are, the better, because they are more easily 
handled and kept tight; moreover, a reduced 
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diameter increases the rate of circulation, and 
diminishes the accumulation of water. The flexible 
coupling will be described later. In practice it is 
found sufficient to have a main with an internal 
diameter of 1.38 in. The German system of 
coupling with independent flexible unions has 
not been adopted, the reasons alleged being less 
reliability and increased complication in the ser- 
vice. The flexible couplings employed on the 
Lancrenon system, are made of rubber, and are 
attached to the carriages, like the air brake 
couplings ; in the form first adopted, one end of 
the coupling entered the other, and the connection 
was completed by means-of claws and a bayonet 
joint, but this arrangement was not found satis- 
factory, as the couplings occasionally disconnected ; 
a modification which we shall illustrate hereafter 
was consequently adopted. It may be mentioned, 
in the meantime, that the cast-iron heads form- 
ing the union, are recessed to receive a bronze ring 
that makes a tight joint. This pattern, itis stated, 
has given excellent results. It should be noticed 
that in both types all sudden bends are avoided, 
because they tend to retard the sweeping of any 
water of condensation through the main, by the 
mixed current of air and steam. Figs. 1, 2, 
and 3 show a complete heating installation on 
this system, as applied to a first-class carrisge ; 
Figs. 1 and 2 being respectively a longitudinal 
section and plan, and Fig. 3 is a transverse 
section. In this latter figure, placed on the wall 
of the compartment, there will be seen a lever 
regulator that can be thrown over to the words 
‘‘chaud” or ‘‘froid” on the plate behind it, 
according to whether it is desired to increase or 
lower the temperature of the carriage. The first- 
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class passengers thus have the control of the 
system, so far as their own compartment is con- 
cerned, in their own hands. In addition, the 
guards of the train can open or close the con- 
nection between the air pump and the main 
by means of the levers shown at M, M, Figs. 1 
and 2. These levers, by means of light connecting- 
rods, act on the valve R which controls the com- 
munication between the main G and the service 
pipes that are laid beneath the floor of the com- 
partments. There are two service heating pipes 
T win each compartment. They leave the main at 
the valve R, and, as we have said, they pass 
beneath the floor, so that the feet of the passengers 
are warmed ; they then are laid in a double coil in 
the compartment, which they leave to connect with 
the collector Go, The heat from the coils under 
the floor passes up through covering plates of 
brass, and it is claimed that with two pipes, and 
the brass plates, as much heat is transmitted as 
with three similar pipes and iron covering-plates. 
We have said that the pipes join in a single col- 
lector, which terminates in the automatic separator 
already referred to, and which is shown at P in 
Fig. 3. This separator is opened or closed by the 
lever M 1 placed at one end of the carriage (Fig. 3) 
and operated by two light connecting-rods. 

Figs. 5 to 9 illustrate an arrangement which at 
first sight appears to be very similar to that which 
we have just described, but which really differs from 
it considerably ; it is the system adopted in the 
second and third class carriages. In this modifica- 
tion the same plan of heating the floor of the com- 
partment is followed, almost as a necessity ; care is 
taken to prevent contact between the air in the 
carriage and the heated pipes, so as to avoid any 
unpleasant smell, and the pipes laid beneath the 
floor are protected by an insulating material. In 
the second and third classes the passengers are not 
able to regulate the amount of heat; this is the 
duty of the train conductor, who can adjust it to 
three degrees by putting in circulation one, two, or 
three heating pipes ; this is done by means of three 
taps that open or close the corresponding pipes T 1 
(Fig. 5), The taps are operated by the levers M 
that are shown in Figs. 5 and 7, which latter is a 
section on the line A B, The three pipes T u leave 
the main vertically, and enter the floor of the car- 
riage between the double casing; they are then 
turned horizontally, to run from side to side of each 
compartment ; this is shown on the plan, Fig. 6, 
The system is extended through all the compart- 
ments, and the pipes are covered by chequered 
plates 1 millimetre thick, and separated from them 
by rings of the same thickness ; by this means the 
cover-plates never become too hot. As will be seen 
from Fig. 9, a section on the line C D, when the 
pipes leave the last compartment they are con- 
nected to one automatic separator P, which is con- 
trolled by the lever M 1 (Fig. 5). 

(Zo be continued.) 





ELECTRIC TRACTION.—No LILI. 
By Pui.ire Dawson. 
SPECIFICATIONS. 

Tue specification for an electric tramway equip- 
ment should state as exactly as possible the nature 
of the work to be done, and set forth approximately 
quantities and quality of material and workmanship, 
in order to afford a common and equitable basis for 
comparison of various tenders. The following are 
the general headings : 

1. Conditions to which all offerers are subject. 

2. Track : Permanent way and return circuit. 

3. Line Work : Trolley line (including all poles, 
bare wires, insulators and suspension devices, Mc. ). 
Feeders, lightning arresters, circuit breakers, &c. 

4, Power House : Boilers, buildings, foundations, 
engines, electric generators, switchboard connec- 
tions, &c., &c., and electric lighting. 

5. Rolling Stock: Trucks, motor equipment, 
controllers, connections, lighting, trolleys, car 
bodies, brakes, safety appliances, &v. 

6. Repair Shops and Car Sheds: Buildings, 
machine and hand tools, shafting, belting, &c. 

General Conditions.—The following is a typical 
American specification : 

The company reserves the right to reject any and 
all proposals, and to exact from the contractor a 
bond, satisfactory to the company, for the faithful 
performance of the contract, and the completion of 
the entire equipment within the time specified. 
The proposal must state the number of days after 
the awarding of the contract within which the entire 





equipment will be completed and the road ready 
for operation under a forfeiture of —— per day for 
each and every day elapsing between the date speci- 
fied and the date of completion. 

The road shall be considered complete when cars 
have been run over it by the contractor from end 
to end without damage to any part of the work, 
and without resort to temporary expedients. 

In case any extra work is to be performed by the 
contractor, he must obtain from the company’s 
engineers written authority to perform such extra 
work, and this authority must state price for which 
the work is to be done. 

All workmanship and material of every kind or 
character for any work to be done under these 
specifications, shall at all times be subject to the 
inspection of the company’s engineers, and both 
the labour and material must be first-class in every 
particular and satisfactory to the engineers. 

If any unfaithful or imperfect work shall be 
discovered at any time prior to the final and com- 
plete acceptance of the whole work, the defects 
shall be immediately corrected by the contractor at 
his own expense, and to the entire satisfaction of 
the engineers ; but the inspection of the work shall 
not be considered as relieving the contractor from 
any of his obligations to execute the work in a 
durable and satisfactory manner as required by the 
specifications. 

If the contractor shall neglect to proceed imme- 
diately to the correction of any defect as required 
by the engineers, said engineers may employ men 
to effect the requisite correction at the expense of 
the contractor, the cost thereof to be taken by the 
company from any moneys due the contractor. 

Rights and Franchises.—The company agrees to 
procure and possess all the necessary legal rights, 
franchises, and rights of way, in advance of the 
work, and to acquire from time to time such addi- 
tional rights as may be necessary as the work 
proceeds ; also to prevent and remove any inter- 
ruptions which may arise or be attempted, so as 
to afford the contractor the necessary facilities for 
carrying the work on continuously and rapidly. 

The engineers of the company will furnish the 
contractor all the lines, levels, and centre lines ; 
and grade stakes will beset by the engineers at 
suitable intervals. 

The contractor shall not allow any débris or rub- 
bish to accumulate, and the streets and premises 
must be kept clear, and the contractor must keep 
all work in neat condition and leave it clean and 
complete in every particular. 

Accidents, Damages, d:c.—The company shall not 
in any manner or to any extent during the con- 
tinuance of this work be liable for any loss, injury, 
or damage that shall or may arise or happen to the 
work done, or to the material supplied, or to men 
employed by the contractor in or about the work. 
Should any person or persons or property be 
damaged or injured by the contractor, or by any 
person or persons employed by him during the 
performance of this work, said contractor shall 
alone be liable, and shall hold the company harm- 
less from all suits, expenses, or any damages by 
reason thereof. The contractor shall furnish proper 
lights and other safeguards for avoiding accidents, 
and shall comply with all local ordinances and regu- 
lations as to tearing up streets and lighting the 
work in progress, &c. 

The contractor shall furnish a competent man to 
start the plant and supervise its operation for —— 
days. Ifthe various portions of the road operate 
during this period to the satisfaction of the engi- 
neers, the road shall be accepted at the end of this 
period of —— days ; but if during this period the 
engineer shall note any defects or deficiencies in 
the road, a list of such defects and deficiencies will 
be furnished the contractors, and when these have 
been made good or repaired, the road will be 
accepted by the engineers on behalf of the company. 

Track—Permanent Way.—This should set forth 
all earthwork, paving, weight and style of metals, 
and all platelayers’ work under headings as 
follows : 

PERMANENT Way. 


Tie-bara, 
Points, crossings, and special work. 
Tests. 


Roadbea : 
Excavation. 
Removal of rubbish. 
Concrete, and how laid. 





Surfacing. 

Gauge and levels. 

Laying track and special work. 
Curving rails, 

Joints. 

Watching and guarding. 

Paving: 

Bedding. 

Stone setts paving. 
Asphalte paving. 
Wood paving. 
Macadam paving. 

In making out the specifications for the material 
and labour under the heading ‘* Permanent Way.” 
a rail weighing not less than 75 lb. per yard should 
be specified if possible. Both in America and on 
the Continent the best practice calls for 90 lb. to 
100 lb. rails. How the joints are to be laid should 
be clearly set forth. In paved streets the rails 
should be butt-jointed, and sole-plates used to give 
the best results. No space should be left for con- 
traction and expansion. It has been found that 
the paving keeps the rail at a fairly even tempera- 
ture, and that the strains are within the elastic 
limit of the metal. 

A small space may be left between the rails every 
300 ft. to 500 ft. Some engineers go so far as to 
specify that thin sections of rails shall be put be- 
tween the joints where the rails have been laid in 
summer and where the cold of winter has caused 
the rails to contract and leave spaces at joints. 
The life of the joints is thus substantially increased 
and a very much smoother track secured. 

Fishplates with a double row of bolts are recom- 
mended. Fishplates should be from 28 in. to 36 in. 
long, with eight to 12 boltsineach. The best and 
strongest special work should always be specified. 
Dummy points should not be used, as they cause 
serious jolting and increase the cost of maintenance 
of trucks and motors. 

Crossings should be of the toughest possible 
steel. The following is a very recent specification 
for a 75-lb. grooved girder rail : 

The engineer shall select pieces of rail from 
those supplied by the contractor, and these shall 
be tested in the following manner: A 6-ft. length 
of rail shall be supported in a running position on 
iron supports 3 ft. apart in the clear, and a weight 
of 20 cwt. shall be dropped freely on the centre 
from a height of 20 ft. The deflection under the 
blow shall not exceed 4 in, or be less than 2in., 
and the rail shall not show any signs of fracture. 
A piece of the rail shall also be turned up and 
tested in an approved testing machine, when it 
shall sustain a load of not less than 35 tons per 
square inch, with a reduction of fractured area of 
not less than 30 per cent. Rails, samples of which 
do not satisfy the above test, shall be rejected. 
The engineer shall be at liberty to select a sample 
for testing from each cast of steel. The engineer 
shall select samples of the fishplates for testing, 
and these shall show an ultimate tensile strength 
of not less than 28 tons per square inch, and a re- 
duction of fractured area of not less than 35 per 
cent. Where, as in England, the metals are 
usually on a concrete bed, Portland cement should 
always be used with clean sharp sand and broken 
stone of a size which will pass through a 2-in. ring. 

The concrete foundation under the rails should 
be at least 6 in, thick (8 in. would be preferable), 
and the concrete should always be fresh. Cement 
concrete is to some extent an insulator, but to make 
it still more difficult for the return circuit to leave 
the rails, a layer of about 2 in. of asphalte concrete 
should be laid just below the rails, and their sides 
should be filled level with the paving setts with the 
same material. 

Line Work.—Great care should be taken that 
only the best materials and workmanship be em- 
ployed ; a saving can only amount to a very small 
percentage of total expenditure, and anything 
going wrong with this portion of the work is abso- 
lutely fatal to the successful working of the line. 

The following specification is in accord with the 
best and most recent practice of England and 
America : 


SpeciricaTion For Ling Work. 

Standards,—The standards will be of five types, 
and will be known as ‘‘ No. 1,” ‘* No. 2,” *‘ No. 3, 
“No, 4,” and ‘‘No. 5” poles. These to be made 
in not more than three sections, the tubes at joints 
to be telescoped into each other from 15 iw. to 
18 in. Joints to be solid swaged and shrunk 
together. No liners allowed. Tubes composing 
poles to be put together so that their seams do not 
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coincide. Tubes composing poles to be of best 
quality iron or steel, and lap-welded. The larger 
poles, Nos. 4 and 5, to be welded and riveted. 
Tensile strength of material to be at least 50,000 lb. 
per square inch. Factors of safety must in no 
case be inferior to 4, and preferably 5. 

No. 1. To withstand lateral strain of 350 Ib 
applied at the top, with a temporary deflection not 
to exceed 6 in., and a strain of 700 lb. with a per- 
manent deflection not to exceed $in. Weight not 
to exceed 720 lb. 

No. 2. To withstand lateral strain of 500 Ib. (as 
above) with a temporary deflection not exceeding 
6 in., and 1000 lb. with a permanent deflection not 
exceeding $in. Weight not to exceed 840 lb. 

No. 3. To withstand lateral strain of 700 lb. (as 
above) with a temporary deflection not exceeding 
6 in , and 1200 lb. with a permanent deflection not 
exceding$in. Weight not to exceed 990 lb. 

No. 4. To withstand lateral strain of 1000 lb. (as 
above) with a temporary deflection not exceeding 
6 in., and 1700 lb. with a permanent deflection not 
exceeding $in. Weight not to exceed 1330 lb. 

No. 5. To withstand lateral strain of 2000 lb. 
with a temporary deflection not exceeding 6in., and 
2600 lb. with a permanent deflection not exceeding 
ia. Weight not to exceed 1600 lb. Weights 
above stated to be closely approximate, and strains 
specified to be absolutely fulfilled. The poles to 
be as nearly round as possible; jin. between 
maximum and minimum diameter to be deviation 
allowed. All to be as nearly uniform as possible, 
7; in. more or less than specified dimensions to be 
maximum deviation ; } in. to be greatest distance 
out of true allowed at top, 10 per cent. of each lot 
to be tested. Should three poles fail to meet 
specification, the engineer to have the right to reject 
all. Poles will be dropped, butt foremost, from a 
distance of 6 ft. on to some solid substance three 
times, and must show no signs of telescoping or 
loosening at joints. All poles to be furnished com- 
plete with cast-iron tops and bases of approved 
design. Bracket arms where required to be made 
as follows: Arms to be of 2-in. iron or steel pipe. 
For arms up to 12 ft., one tie-rod of #-in. iron to be 
used, and arranged so as to be able to be tightened 
or slackened as required. For brackets of 14 ft. 
and over, two #-in. tie-rods to be supplied. Brackets 
to be fixed on the pole ends by iron castings bolted 
together, the tube to be firmly attached to castings. 
Cast-iron finials to bracket, fixed by pins. Brackets 
to be so constructed that after a strain of 1000 lb. 
has been applied at their extremity (erected), no 
appreciable deflection can be observed. All poles 
and brackets to be painted with two coats of best 
lead and linseed oil paint, colour to be selected by 
company. 

Erection.—Nos. 1, 2, and 3 poles to be set in 
holes 6 ft. 6 in. deep. First 6 in. to be filled with 
concrete. Pole to be dropped in and rest on flat 
stone or piece of wood so as to prevent concrete 
rising inside. Holes to be,'as far as practicable, 
not more than 20 in. in diameter at any point. 
Concrete to be fresh made, and composed of 1 part 
Portland cement, 2 parts clean sharp sand, and 3 
parts sharp clean broken stone. Side poles to be set 
with a rake of from 6 in. to 18 in., according to 
the quality of the ground, and at such a distance 
from the kerb that the base is approximately 1 in. 
from the face of the kerb. Bracket arm poles on 
a straight line to have a rake of 3 in. to 4 in.; 
on a curve, a rake forward or backward of from 
6 in. to18in. Nos. 4 and 5 poles to be set from 
6 ft. 6 in. to 7 ft. in the ground, the hole 6 in. 
deeper ; concrete to be rammed round as above. 
Concrete filling to be thoroughly tamped. The 
setting to be to the satisfaction of the company’s 
engineer. 

Trolley Wire.—All trolley wire to be .325 in. in 
diameter hard-drawn copper; to have 98 per 
cent, conductivity of pure copper, and to be fur- 
nished in lengths not less than 4 mile on each reel. 
Diameter of trolley wire not to vary more than 
-0004 in. ; breaking strain to be at least 56,000 Ib. 
per square inch, or equal to about 4980 lb. for a 
No. 0 B.S. hard-drawn wire. 

Insulation.—Insulating material to be thoroughly 
homogeneous, and moulded under pressure ; to be 
non-absorbent, impervious to water and weather, 
and resonant when struck, and of most approved 
and recent style and construction. Straight line, 
pull-off, bracket arm, bridge, car-house insulators, 
&c., to be of “ West End” or ‘“‘Armourclad ” type. 
Metallic parts to be of gun-metal or malleable 
iron, Insulating bolts to be steel centres. Insula- 





tion to be completely protected from weather or 
blows by metallic skirt. Parts to be interchange- 
able throughout. Bracket arm sleeves to be gal- 
vanised iron made in halves, held together by four 
bolts. Double insulation to be used at all points. 

A proper and workmanlike arrangement of strain 
insulators, terminals, &c., to be followed through- 
out. 

Section insulators to be erected every half-mile. 
These and all frogs and crossings to be “‘ straight 
underrunning.” 

No mechanical ears to be used in construction. 
All ears to be of bronze metal with groove tinned 
ready for soldering, and to fit a trolley wire as above. 
Ears to be 15 in. long. 

Insulators (if of malleable iron) supporting 
trolley wice to be painted with ‘‘ P. and B.” or 
other waterproof, acid and alkali resisting, highly 
insulating and rapid-drying paint. 

Span Wire.—Span wire to be of galvanised steel, 
seven-strand galvanised steel cable, having total 
diameter of fin. and breaking strain of 1600 lb. 
In places where exceptional strains are incurred 
seven-strand ,°;-in. cable having breaking strain of 
3360 lb. is to be used, or if preferred a galvanised 
single steel wire No. 4 B. and S., or No. 6 B.W.G. 
may be used. 

Erection of Trolley Wire.—To be erected so that 
during the coldest weather, the stress to which it 
is submitted shall not exczed 1700 lb., the break- 
ing strain of the trolley wire being taken at 4980 lb. 
It is to be soldered to the ears by a solder of 
2 parts tin to 1 part lead. Under no circum- 
stances will use of blow lamp be permitted. Where 
hung from span wire, sag of span wire not to exceed 
3yth of the span. All splices to be effected by 
means of a 15-in. splicing ear at points of suspen- 
sion. Splicing tubes will not be tolerated. Section 
insulations to be inserted every half-mile. Section 
insulators may (with consent of engineer) be bridged 
over by fuses. All frogs to be ‘* underrunning.” 
Distances between supports not to exceed 150 ft., 
unless specially allowed by engineer, average to be 
from 120 ft. to 140 ft. Lightning arresters to be 
erected every half-mile, to be easily accessible, to 
work at least 10 times in succession before requir- 
ing attention, to be furnished with automatic de- 
vice whereby the current on the main line is pre- 
vented from following the lightning discharge and 
causing short circuit on line. Feeders to be con- 
nected to trolley wire every half-mile through ‘‘quick 
break ” switches. These to be fixed in cast-iron 
boxes attached to pole or placed in a water-tight 
and easily accessible box or pillar. Anchorages to 
be provided every half-mile, and on either end of 
every curve. If required, guard wires to be erected 
wherever telephone or telegraph wires cross the 
trolley wire. Guard wires to bo galvanised steel 
wire .134 in. in diameter, and two wires to be carried 
over each trolley wire at a height of at least 18 in. 
above the trolley wire. Guard wires to be sus- 
pended by means of insulators, which are to be of the 
same material as that adopted for other line work. 
Rectangular wooden strips may be fixed on the top 
of the trolley wires instead of guard wires by means 
of clips 3 ft. apart. These strips to be ended by a 
bent up piece of brass wire to prevent telephone or 
other wires which may fall slipping off on to trolley 
wire. A more commendable practice is to replace 
the bare telegraph or telephone wires at the place 
where they cross the trolley lines by insulated 
wires, or else to form the spans by means of separate 
lengths of wire fixed by hooks at both ends of the 
span, so that should one of these spans break, the 
span will come down bodily and prevent any danger 
of fire in the telephone or telegraph wires. Where 
large numbers of wires cross the trolley line it is 
preferable to fix to the telegraph or telephone posts 
a@ wire netting, supported from insulators, and 
which will catch up any broken wire and prevent 
its falling into the street. 

Feeders. —Underground feedersto belead-covered, 
Armour-clad cables to be laid in lengths not exceed- 
4 mile, and connected in junction-boxes, so that 
any section can be insulated for testing. An in- 
sulated voltmeter wire to be run from power station 
along line and to be connected to rails at ends of 
sections, the object of this wire being to measure 
the fall of potential along the return circuit as re- 
quired by the Board of Trade. Overhead feeders 
up to .409 in. in diameter to be of solid hard 
drawn copper, to be covered with weather-proof 
insulating compound, to be furnished in lengths 
not less than $ mile each. Above .409 in. stranded 
cables to be used, to be carried by brass cap feeder 





insulators of same material as line insulation, to 
be hung so as to have no greater sag than trolley 
wire, and to be free of kinks, 

Return Circuit.—Soft drawn copper bonds to be 
used throughout, made in one piece, without braz- 
ing or soldering, and having a conductivity of at 
least 98 per cent. of pure copper. To be of such 
number, section, and construction as to fulfil the 
following conditions. Each rail joint to be bonded 
with bonds constructed so that contact area of 
copper within web of rail is at least six times sec- 
tional area of copper wire used. Bonding to be so 
calculated that current density of return circuit 
shall not exceed 50 amperes per square inch 
when average number of cars are in operation. 
Holes in web of rail to be drilled with twist 
drills or punched at mill. If the latter, holes 
are to be made jy in. smaller than required 
for bonds, and this jj; in. to be reamed out 
when the rails are in position and just before 
bonding. Quality of workmanship to be such that 
rail bonds, together with contact surfaces, shall not 
add to the calculated resistance of a solid rail of equal 
length, more than 25 percent. There shall be cross 
bonds of similar type between rails every 120 ft. 
All bonds and crossings to be completely bridged 
by long bonds of same type, and to be connected 
by short bonds to rails on either side. All bonds, 
after being fixed in the rails, to be painted with 
*“*P and B” compound, or other equally good 
material, of high insulating properties, acid and 
alkali proof and non-corrosive, and which dries 
rapidly. Bare return wires in no case to be used. 
If the rail return is not sufficient to carry the cur- 
rent, insulated feeders to be laid wherever neces- 
sary. Connections to earth plates or water-pipes 
will not be tolerated, except where required by 
Board of Trade. 





THE PENYWERN HOUSE TECHNIOAL 
COLLEGE, EARL’S COURT. 

ON various occasions we have published com- 
plete descriptions of many of the more important 
technical schools in the kingdom. ll those have, 
however, had one feature in common, in that they 
have been under the management and control of 
public bodies. It has, however, been a common 
remark that in this country, if a thing was to be 
done well, it was best done by private enterprise, 
and it remains to be seen with what degree of 
success private institutions will be able to compete 
with the wealthy and powerful technical schools 
already referred to. In the matter of education of 
an ordinary type, it has long been recognised that 
the private coaches are very much more efficient 
than the public schools and universities, so far as 
the individual success of particular pupils is con- 
cerned. Technical teaching stands, however, on 
a different basis, as, to be properly done, it requires 
the establishment of a large and expensive plant. 
It may, indeed, be pointed out that, till very re- 
cently, practically all technical training in Great 
Britain was accomplished without the intervention 
of any public body, the practice being for the 
would-be engineer to serve a regular appren- 
ticeship in the shops and offices of some good 
firm. Under these conditions it was possible 
to give a training superior in some very im- 
portant points to any which can be obtained in 
a technical school. This, indeed, is universally 
recognised, and very few, if any, technical schools 
profess to turn out finished engineers. In par- 
ticular an engineer has usually to manage both 
men and materials, and it is in connection with the 
latter only that a course at a technical college is of 
advantage. The system of apprenticeship is, how- 
ever, being gradually abandoned, and, where main- 
tained, its failings under modern conditions are at 
least as prominent as its advantages. This remark 
is the more applicable the better the works, as a 
youngster will generally learn much more in the 
art of thinking for himself in working for some 
years in a small, indifferently equipped shop, where 
every sort of makeshift is applied in turn to execute 
work beyond the normal capacity of the machinery, 
than in a perfectly arranged factory, in which the 
work proceeds so smoothly as to give him the idea 
that the shop runs itself. 

Having eaid this much by way of premise, it may 
be of interest if we give some account of a rather 
remarkable experiment in the matter of technical 
instruction now being carried out at the Electrical 
and General Engineering College, Penywern House, 
Earl’s Court, by Mr. G. W. de Tunzelmann, B.Sc, 
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THE PENYWERN HOUSE TECHNICAL COLLEGE, EARL’S COURT. 
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SIX-EFFECT CONCENTRATION APPARATUS. 
CONSTRUCTED BY THE MIRRLEES, WATSON, AND YARYAN COMPANY, LTD., GLASGOW. 
(For Description, see Page 742.) 





Thecollege wasoriginallystarted tocompensate for the 
defects of the antediluvian system of education still 
in force at most of our public and private schools. 
A pupil leaving one of these establishments pro- 
bably knows a fair amount of Greek and Latin, 
French and German grammar, and can reel off a 
long list of irregular nouns and verbs, whilst of 
the different literatures he is nearly ignorant, and 
can neither speak nor understand either of the 
modern pee ge in which he may nevertheless 
have gained examination honours. As for his 
scientific and mathematical knowledge the less said 
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the better, though as regards the latter of the two 
subjects he as often as not is unable to add up a 
column of figures correctly on the first time of 
trying. Out of this very unpromising material a 
certain number annually attempted to pass the 
entrance examination to the Central Institution of 
the City and Guilds of London Institute, and 
were as regularly ploughed. At length Mr. 
Tunzelmann determined to establish a sort of 
private “‘ coaching” establishment, in which these 
unfortunates might get an elementary knowledge 
of mathematics and pbysics. Considerable succees 








attended this undertaking, which, however, has 
since been also developed on an independent line, 
the complete course now extending over four years. 
Of this total time, the first two years are devoted to 
lectures, and work in the laboratories, after which— 
and this is the most original feature of the scheme 
—the pupil enters the workshops attached to the 
institution, in which he Ss the next two years. 
Whilst thus engaged, the student is expected to 
come into the workshop at 6 am. and leaves at 
5 p.M., and is paid a small wage for the work he 
does. Some half-dozen skilled mechanics are con- 
stantly employed in these shops in making different 
kinds of electrical and other instruments, and in 
experimental work. The whole of the college has, 
moreover, been fitted with electric light, much of 
the work being done by the students under the 
superintendence of these men. The engine-room 
switchboard, which is of a very elaborate design, 
has been constructed in the same way. Experi- 
mental work for inventors is also done in the work- 
shops, and it is to be hoped that this department 
will prove a success, as the difficulty of getting 
work of this kind done in this country at anything 
like a reasonable price has long been notorious. It 
will thus be seen that in the shops an ample 
variety of work is provided for the students, and it 
is insisted that each shall learn to do any particular 
class of work well before he is sietiel: to proceed 
to any other kind. Instruction is thus given in 
pattern-making, metal turning, general fitting, &c. 
In the evenings classes are also held in pricing and 
estimating, as regards which no information is 
usually obtainable by apprentices in ordinary work- 
shops. 

The college is excellently fitted up, some of the 
apparatus being of exceptional value. The 
chemical laboratory is situated on the top of the 
building, and was arranged under the advice of 
Professor H. E. Armstrong, F.R.8., who has, we 
believe, the credit of originating the type of 
laboratory now common at modern English tech- 
nical schools. It contains benckes for 24 students. 
The physical laboratory on the first floor, of which 
we give an illustration on the opposite page, is par- 
ticularly well equipped. In addition to the cheaper 
class of apparatus usually provided for the use of 
students, there are also a number of instruments 
of the highest type. Amongst these we may note 
a Rowlands spectroscope, with two gratings, one 
concave and the other plain, which are ruled with 
14,436 lines per inch. The telescope belonging 
to the instrument has a 3-in. object-glass. A prism 
spectroscope constructed by Browning, and having 
a chain of six prisms, is another valuable 
instrument. As the light passes twice through the 
chain before being an a at the telescope objec- 
tive, very great dispersion can be obtained, and 
the comparison of spectra is easily made, as a re- 
flecting prism can be placed over one half of the 
slit and used to send a standard spectrum through 
the instrument. A goniometer, Abbé refractometer, 
and Apfel reflectometer are included in the list of 
optical instruments, whilst amongst the electric 
and magnetic apparatus we note a Kolrausch stan- 
dard tangent galvanometer, a large Wiederman 
dynamometer for use on telephone circuits, and a 
bifilar magnetometer. 

The drawing-office is also on this floor. On the 
ground floor are two lecture-rooms and a motor 
testing-room, where an absorption dynamometer 
is installed capable of absorbing 5 to 6 horse-power. 
Another room serves as the carpenter’s shop. 

On the basement are the engine and boiler 
room, the forge, battery-room, and machine 
shop. The engine was supplied by Messrs. 
Marshall, Sons, and Co., of Gainsborough, and 
is capable of indicating 25 horse-power. It is 
arranged to drive either of two dynamos, one being 
a continuous-current 12-kilowatt Kapp dynamo, 
built by Messrs. Johnson and Phillips, of Charlton, 
Kent, and the other being a Ferranti alternator, 
taking 15 horse-power, inclusive of exciter. The 
battery-room contains 27 circuit and three — 
cells of the chloride type, having a capacity of 
ampere-hours. In addition to these sources of 
electricity the main switchboard is also connected 
to the public supply mains, and all the house cir- 
cuits can at will be coupled either with the bat- 
teries, the Ferranti machine, or the public supply. 

The machine shop is 53 ft. long, and has an 
average width of 18ft. 6 in. The largest tools 
contained in it are a side planing machine, havin 
a 6-ft. stroke and capable of planing up to a width 
of 15 in., and a gap lathe with 8-in. centres and 
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a 12-ft. bed, capable of turning in the gp up 
to 27 in. Both tools have been supplied by 
the Richards Machine Tool Company, London, 
and, as will be seen, are each driven by electric 
motors. These are of the continuous-current type, 
and were built by Messrs. Johnson and Phillips, 
Charlton. The method of mounting them is note- 
worthy, and is due to Messrs. Siemens Brothers. 
As will be seen on reference to our engraving, each 
motor is carried on a swinging frame which pivots 
about an axis near the floor. The position of this 
axis is such that the frame, with its load of motor 
and shafting, tends to fall over towards the machine, 
but is prevented from doing so by the belt, the 
tension on which, therefore, is constant, depend- 
ing simply on the weight supported by the frame. 
Two rods connected with switches are carried from 
end to end of the lathe, and allow the motor to be 
controlled from any part of the bed. The side 
planing machine has proved a particularly useful 
tool. By mounting on its carriage a small elec- 
trically driven drilling machine, work which 
otherwise could only be done conveniently in a 
large radial drilling machine, has been success- 
fully negotiated. Another large and powerful 
tool is a 30-in. turning and boring machine by the 
same makers as the two tools already mentioned, 
which is driven by an alternate-current motor. In 
addition to the larger tools, a fine instrument- 
maker’s lathe by Bowley having 34-in. centres 
should be mentioned ; this is driven by treadle. 
There are also 64-in. and 5}-in. centre screw- 
cutting lathes by Barnes, driven by a 4 horse- 
power Langdon-Davis alternating electro-motor, of 
which we hope to publish shortly a full description. 
Two ordinary lathes of 6-in. and 4-in. centres are 
also to be found, and a couple of hand power 
drilling machines. Some valuable additions to the 
plant have been constructed in the college work- 
shops. Amongst these is a milling machine attach- 
ment for the large lathe, which, in addition to the 
ordinary run of milling work, is also used for 
cutting the slits in the armature of the Langdon- 
Davis alternate-current motors, a small circular 
saw being mounted on the spindle for this purpose. 
The attachment is driven by a } horse-power alter- 
nate-current motor, made in the shops. Another 
“ home-made ” tool is a small screw - making 
machine intended for attachment to a lathe. An 
emery grinder having a 14-in. wheel, constructed by 
Pfeil and Co., of Clerkenwell, and a hand punching 
machine by the same firm, admitting in its jaws 
discs up to 19 in. in diameter, have recently been 
added. 





THAMES BRIDGES.—No. XL. 
74.—Bortey-Roap Brings. 

Between Osney Bridge, already referred to, and 
Medley Lock, a distance of abeut ? mile, the com- 
plicated channels of the Thames are crossed by 
several bridges which we do not illustrate, as we 
confine ourselves to following the navigable stream. 
A few words, however, may be said about the more 
important of these side bridges. Old Osney Bridge 
was one of several, somewhat similar in character, 
that carry the Botley-road over the river and its 
branches; this is the high-road from Bath to 
Oxford, and is also known as Seven Bridges-road, 
either from the series of bridges, or from the Old 
Osney Bridge, which was built of seven arches in 
spans varying from 13 ft. to 22 ft. Botley-road 
Bridge, illustrated on page 748, is approached from 
both sides by a series of three flood arches of 
8 ft. 6 in., 10 ft., and 12 ft. span, terminating in a 
pier 7 ft. 6 in. thick, 4 ft. of which is built of the 
masonry of the bridge over the stream. This 
bridge is of three spans, the two outer arches being 
15 ft. each clear, and the centre one 17 ft., with 
4-ft. piers between them, from which slightly 
tapering cutwaters on the up-stream side project 
some 6 ft. 6 in. into the river. The cutwaters are 
carried up as buttresses nearly to the cornice level, 
and even the piers of the land arches are built 
with pointed cutwaters. The width of the bridge 
at the springing of the arches is 22 ft. 6 in., and 
the width of the road is 17 ft., with a 12-in. kerb 
on one side and a paved footway 2 ft. 6 in. wide on 
the other. The parapet is formed by a balustrade 
14 in. thick and 5 ft. high over the stream, and by 
a solid wall, terminating in square piers, to the ends 
of the approaches. 

Close by Osne 
under the Oxford 


Bridge the Botley-road passes 
and Birmingham branch of the 


Great Western station, and immediately adjoining 





are the Oxford station of that company and the 
terminal station of the London and North-Western 
branch. The old course of the river, which is 
not the navigable channel, coming down from 
Medley Weir, is crossed by several small bridges, 
such as Pacey and Hythe Bridges. The latter is 
of some little interest, as the present structure 
occupies the site of one of the important old bridges 
of Oxford. The old bridge was removed some 
years since ; it is mentioned in records dating back 
as far as 1257, and was rebuilt by Cudlington, the 
Abbot of Osney, in 1383. The only illustration is 
to be found in Skelton, where it is represented as 
a rude stone structure with three semicircular 
arches. The present bridge consist of wrought- 
iron girders. About 350 yards above Osney Bridge 
occurs a cross-stream joining the old course of the 
Thames and the Oxford Canal. This stream is 
crossed by bridges of the Great Western and the 
London and North-Western Railways. That of 
the former company is carried by wrought-iron 
girders with 40-ft. span, the width of the platform 
being 50 ft. The London and North-Western 
crosses by a swing bridge turning on a central pier. 
The bridge is set at an angle to the stream, making 
the length about 50 ft.; the width of the platform 
is 22ft. It is near this double crossing and over a 
bend in the stream that the Botley Bridge, which 
we illustrate, is situated. 


75.—NortH HinksEy-Roap BripeGr. 


This is a timber truss bridge of three spans 
carrying the road from Oxford to North Hinksey ; 
its site is near that of the Botley Bridge. The 
spans are carried upon rows of three 12-in. square 
timber piles sunk into the bed of the river, and 
the piles are braced on each side by diagonal timbers 
bolted to them, and 12 in. by 12 in. cross-timbers 
at the top. The lower members of the trusses are 
formed by two 12 in. by 6 in. timbers keyed to 
wooden bearers on the tops of the piers; the 
diagonals are 4 in. by 4 in. and the verticals 6 in. by 
6 in., with 14-in. tie-rods beside them. The end 
trusses are 30 ft. long, and are divided into equal- 
sized panels, whilst the centre truss is 40 ft. 6 in., 
also divided into three equal parts. The cross- 
beams rest upon the lower members of the trusses, 
and are of 9in. by 44in. timber placed with 
centres 2 ft. apart ; they are held upright by dis- 
tance-pieces. The flooring is in two thicknesses of 
3-in. planking, one being laid longitudinally, and 
the other spiked down to it at an angle of 45 deg. 
The width of the bridge between the uprights is 
15 ft., divided into three portions, the centre part 
being 7 ft. 6 in. wide and arranged for wheel 
traffic ; the edges are guarded by wooden kerbs. 





MIRRLEES, WATSON, AND YARYAN 
COMPANY’S WORKS AND SUGAR 
MAOHINERY. 

(Concluded from page 669.) 
A LARGER apparatus, also on the Yaryan principle, 

is illustrated in Figs. 13 to 16, on pages 741 and 743, 

a section through one of the evaporating vessels 

and its separator, and a section through one of the 

heaters, being given. Theapparatus shown in these 
figures was constructed at the Scotland-street 

Works for the concentration of caustic soda solu- 

tion, to the order of Messrs. Solvay and Co., of 

Dombasle-Varangeville, through Mr. T. E. Wilson- 

Clyma, of Lille, the makers’ agent in France. The 

great works of Messrs. Solvay and Oo. are situated 

in the salt-bearing district of the Vosges, near 

Nancy, and produce by far the larger proportion 

of all the soda manufactured in France. The 


natural brine obtained from the salt wells at the | 


works is transformed by Messrs. Solvay’s well-known 
— process into caustic and other forms of 
soda. 

A difference may be pointed out here between 
the manufacturing process as performed in the eva- 
porator in this case, and in the apparatus which 
has already been illustrated. In the latter, the 
object of the process is the water evaporated out 
of the liquor passed through the apparatus, the con- 
centrated liquor —brine— being merely a bye- 

roduct—worthless, and consequently rejected. 

n the larger apparatus now illustrated, the object 
of the process is the concentrated liquor, the water 
evaporated out of the liquor in passing through the 
machine being the bye-product. Although, how- 
ever, this water is only the bye-product of the 
manufacturing process in this case, it has a con- 
siderable value of its own in large chemical esta- 





blishments, being the pure product of a process of 
distillation. 

The apparatus shown in the figures is constructed 
upon the same general lines as the one already 
described in connection with the production of 
fresh water on the shores of the Red Sea. It is 
also of six effects, and is provided with heaters for 
heating the liquor upon the system already ex- 
plained. These heaters, however, are in separate 
vessels, and not inclosed in the same vessels with 
the evaporating tubes. As the apparatus is of a 
much larger size than the fresh water producing 
machine previously illustrated, the six effects are 
arranged in two vertical columns—three effects 
each—the arrangement of the heaters being similar. 

The course of the liquor through the apparatus 
may be briefly described. After being delivered to 
the concentrating station at tank B, the crude 
liquor is taken by the feed pump C and passed 
first through the heater H® at the bottom right- 
hand column of heaters. The heating agent in this 
chamber is vapour derived from the fifth effect, 
together with the water of condensation condensed 
in the shell of the sixth effect, G®°. From this 
heater the liquor is passed in succession through 
each of the two remaining heaters of that 
column, after which it crosses to the topmost 
heater of the left-hand column, then descends until 
it is discharged from the bottom heater of that 
column into the first evaporating vessel G!. 
It will be noticed that the first evaporating 
effect is at the bottom of the left-hand column 
of the evaporating vessels; the liquor has, 
therefore, to pass upwards from the first effect to 
the second effect, and from the second to the third 
effect. This is easily accomplished by the differ- 
ence in pressure between thefirst and second and the 
second and third effects, this difference in pressure 
being, of course, maintained by the steam pressure 
in the shell of the first effect and the final vacuum 
in the condenser. From the third effect the par- 
tially concentrated liquor passes over to the fourth 
effect, which is the topmost vessel of the second 
column, after which it descends through the re- 
maining effects until it is withdrawn, concentrated 
to the desired degree, by the pump R. 

The apparatus shown was supplied for a duty 
represented by the concentration of about 600,000 
kilogrammes of caustic soda solution per day of 24 
hours, from 16 deg. to 30 deg. Bé., equivalent to the 
evaporation of about 300,000 kilogrammes, or, say, 
300 tons English, of water per day. The guaranteed 
efficiency was 4 to 1, that is to say, four parts of 
water were to be evaporated out of the liquor in 
the apparatus for every part of steam derived from 
the boilers and condensed in the shell of the first 
effect, this consumption of steam to include also the 
the driving of the various pumping engines con- 
nected with the apparatus, and the heating of the 
liquor from the temperature of delivery at the con- 
centrating station to the boiling temperature in the 
first effect. The pumping engines were arranged 
to exhaust into the first effect. Careful trials made 
by the officials of the company gave an evaporation 
and efficiency exceeding this guarantee. 

In concluding our description we have to express 
indebtedness to the general manager of the works, 
Mr. Frederick H. R. Sawyer, for conducting the 
writer through the works and for opportunities of 
studying the operation of the distilling plant. 





THE DUBLIN ELECTRIO TRAMWAY 
SYSTEM. 


Tue Dublin Electric Tramways line was opened 
for traffic on May 16, the of Trade inspec- 
tion having taken place onthe7th. Starting at the 
Addington-road, about half a mile from the centre 
of Dublin, it runs past the show grounds of the 
Royal Irish Society at Balls Bridge, then through 
Merrion and Booterstown to Blackrock at Dalkey. 
The map (Fig. 1, see next page) shows the route. 

The total contract for permanent way and equip- 
ment has been filled by the British Thomson- 
Houston Company, Limited, work having been begun 
early last year. e line is seg long and fairly 
level, the heaviest gradient being 1 in 16. It is 
double track throughout, with the exception of two 
short lengths. The rails are of the ordinary girder 
type, and weigh 76 lb. oa yard. The gauge is 
5 ft. 2;5;in. The overhead trolley wire system 
has been adopted throughout; the suspension 
being by means of span wires stretched across 
the street, with the exception of a short piece 
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SIX-EFFECT APPARATUS FOR THE CONCENTRATION OF CAUSTIC SODA SOLUTION. 


CONSTRUCTED BY THE MIRRLEES, WATSON, AND YARYAN COMPANY, LIMITED, GLASGOW. 
(For Description, see Page 742.) 
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of line near Dalkey, where double bracket- 
arm poles placed between tracks have been adopted. 
Fig. 2 shows the centre-pole system. Double insu- 
lation has been used throughout, the well-known 
‘* Aetna” insulators being employed. The poles, 
brackets, &c., were supplied by Robert W. Black- 
we)l, of London. 

The system of generation and distribution of the 
electrical current is most interesting. The whole 
of this plant has been designed by Mr. H. F. 





Parshall, consulting engineer to the British Thom- 


motor, which also drives the scrapers of the Green’s 
economiser. The speed of this motor can be regu- 
lated by means of a rheostat. Feed water is sup- 
plied either by an ejector, or by two three-throw 
pumps, made by Daniel Adamson and Co., each of 
which is driven by a G. E. motor, of the same type 
as those used on the cars, but shunt wound. All 
motors in the boiler-house are worked from the 
switchboard bus-bars at 500 volts, through special 
rheostats and switchboard. The feed pumps are 
capable of supplying 16,000 lb. of water per hour. 
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son-Houston Company, Limited, whose work in 
connection with electric traction and dynamo de- 
sign is so well-known. 

The power-house (Figs. 3 to 6) is on the bank of 
the River Dodder, whence water for condensing 
purposes is obtained. 

There are three Babcock and Wilcox 250 horse- 
power boilers, with double steam drums, the 
normal pressure being 140 lb. per square inch. 
These are fed by Vicars stokers. The gear for 





these stokers is driven by a G. E. shunt-wound 


The feed water is taken either from a large storage 
tank, direct from the town supply, or from the hot- 
well of the surface condenser, and is passed through 
a Green’s economiser of 192 pipes. An octagonal 
brick chimney, 111 ft. 8 in. in height, and 6 ft. in 
diameter at the top, carries off the furnace gases 
after they have passed through the economiser 
flues. 

A ring main steam pipe collects the steam from 
the three boilers. This is 8 in. in diameter, and of 
mild steel. The tee pieces and bends are cast 








steel, and the branch pipes to the engines are 
copper, 44 in. in diameter. The stop valves in the 
main ring and at each branch are of the Hopkinson 
pattern, and arranged so that any defective section 
of the plant can be shut down without interfering 
with the working of the rest. 

In the engine-room there are at present four 
150 brake horse-power Willans (H. H. 8.) com- 
pound condensing two-crank engines, running at 
380 revolutions per minute, with a steam pressure 
of 1401b. These engines will develop 175 brake 
horse-power for a short time on occasion. The 
engines are adapted to belt driving, each bein, 
provided with a 3 ft. 10 in. flywheel pulley, and 
with an outer bearing. Two of the engines drive 
two B. T. H. 100-killowatt four-pole tramway 
generators at 625 revolutions per minute. These 
are compound wound for 500 volts at full load. 
The two other engines are belt connected to two- 
pole three-phase generators, each capable of deve- 
loping 120 kilowatts at from 2300 to 2500 volts, 
running at 600 revolutions per minute. 

The transmission and distribution of electrical 
power is on what may be termed a ‘‘mixed system,” 
that is, it is a 500-volt continuous-current system 
for points near the power station, and 2500 volts 
three-phase transmission to more distant sub- 
stations, in which latter the higher potential is 
transformed into a continuous 500-volt current for 
the trolley wire. 

The considerations leading to the use cf this 
‘* mixed system” were the location of land belong- 
ing to the tramway company, and available for 
power-house and car-shed, the considerable length 
of line, and the Board of Trade rules as to the per- 
missible drop in voltage in the return circuit 
through the rails. 

Purely commercial reasons let to the utilisation of 
the property at Balls Bridge as the main power 
station and central point of the system. A station 
nearer the middle of the line would have been 
more desirable from an electrical standpoint, con- 
sidering the length of line at present equipped. 
Inasmuch as extensions will probably be made into 
Dublin, which would consume a considerable por- 
tion of the total output of power, the electrical dis- 
advantages at present incident to the Balls Bridge 
site near the Dublin end of the line, may disappear 
when the system is completed. 

The Board of Trade regulation as to the return 
circuit is that the drop shall not exceed 7 volts. 
With 25 motor cars and trailers operated over the 
present route by current supplied at 500 volts 
from Balls Bridge, the drop in the return circuit 
between the extreme end of the line at Dalkey and 
the generating station, would several times exceed 
the limit set by the Board of trade. It became 
evident, therefore, that to comply with these regu- 
lations while using the Balls Bridge site, it would 
be necessary to have high-tension transmission to 


j 
i 
t 
i 
$ 


Pee Sacer as ET re ey 





744 





ENGINEERING. 





[June 5, 1896. 








two or more points along the line. The company 
owned two suitable properties, one at Blackrock 
and one at Dalkey. At each of these points sub- 
stations were established, receiving energy in 
the form of three-phase 2500-volt current at a 
periodicity of 30 complete reversals per second, 
this current driving at each sub-station two syn- 
chronous alternating-current motors, each of which 
in turn drives a four-pole 500-volt railway gene- 
rator. Each motor-generator set has an output of 
120 amperes at 500 volts. 

Some of the practical advantages of this system 
are that by its use double the present number of 
cars can be operated without breaking the Board of 
Trade ruie ; that the three-phase method of distri- 
bution requires about three-fourths the weight of 
copper which would be required by a simple alter- 
nating-current system of the same voltage ; that 
the motor-generators may be run from either the 
500-volt continuous or the 3000-volt three-phase 
mains ; that, by the use of the synchronous motor, 
the phases of the alternating currents can be so 
governed that the amount of power delivered to 
any sub-scation can be regulated as desired. 

The convenience and flexibility of the motor 
generator method of transmitting power is quite 
apparent when it is borne in mind that the reaction 
on the field of the synchronous motors can be com- 
pensated for by a few turns of wire in series with 
the armature of the generator to which it is 
coupled, thus keeping up the counter electromo- 
tive force of the motor, and insuring that under no 
circumstances whatever, can the motor be thrown out 
of synchronism. The combined efliciency of the 
motor generator set is 85 per cent. at full load. 
Another feature of the station which gave great 
satisfaction was the operation of the switches on 
the three-phase circuit. They consist of three 
switches coupled in parallel, and operated through 
wooden connecting-rods about 34 ft. long; their 
efficiency was tested by repeatedly breaking the 
circuit. No instance of an arc being maintained is 
yet recorded. 

The 7 volts drop limit in the return, fixed 
by the Board of Trade regulations, is principally 
for the protection of gas and water pipes from 
electrolytic effects. By restricting the voltage 
drop in the earth return, the currents return to 
the generating source through the rails. Witha 
single point of distribution all of the return currents 
are toward the station, but with several points of 
distribution, as in the Dublin system, the return 
currents at different points along the line are in 
different directions at different times, according to 
the distribution of the loads. Hence, with the 
same difference of potential in the earth return as 
in the former case, the possibility of trouble from 
electrolysis is greatly lessened. 

At the Balls Bridge main power-house, there are 
two 500-volt continuous-current railway generators 
supplying current to points within two or three 
miles of the power-house. These are connected 
direct to the trolley line feeders and to the earth 
return through the switchboard (Fig. 8; see page 
746). These generators are of the four-pole com- 
pound-wound type, and will withstand changes of 
load of 125 kilowatts without sparking. 

The switchboards are fitted with magnetic circuit 
breakers that are adjustable to open at any desired 
output of current. 

The three-phase installation consists of two 120- 
kilowatt six-pole generators. These machines are 
remarkable for their solidity and simplicity of con- 
struction, and are so designed that they will with- 
stand 50 per cent. overload for a considerable time 
without dangerous heating. The armatures con- 
sist of a cast-iron spider, on which are mounted the 
armature cores consisting of sheet iron stampings 
.014 in. thick, 20 in. long, and having six distance 
blocks # in. wide to provide for ventilation. The 
armature coils are formed on wooden moulds and 
then laid in slots in the periphery of the armature. 
They are held in position by wooden wedges, and 
the coils are Y-connected. The end connections 
are protected by brass shields. The field magnet 
poles are composed of laminated iron plates ;y in. 
thick, cast into a cast-iron yoke. The rise of the 
temperature after 14 hours’ run at normal capa- 
city is 20 deg. Cent. 

The three-phase switchboard (Fig. 8) carries 
switches for cutting out either of the generators, 
and also for cutting out either of the two triple 
concentric cables of the British Insulated Wire 
Company manufacture, extending from the switch- 

to the Blackrock sub-station. Two con- 
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centric cables are used, so that in case of failure of 
one the system may be still kept in operation. 
Synchronising mechanism for putting the two 
machines in parallel is also provided. Ampere- 
meters are placed in each of the three circuits, so 
that the distribution of current between the three 
circuits can at any time be noted. 

The field magnets of the three-phase generators 
are laminated, and the coils are excited from the 
500-volt continuous-current generator bus bars. 

This station also comprises a motor-generator and 
a motor-generator switchboard for charging the 
accumulators used in lighting the power-house and 


cars and for supplying any current required when | 
This motor- | 


the large generators are not running. 





generator has an efliciency above 85 per cent. at 
full load, and is remarkable for smoothness of 
running and absence of heating and sparking. 

At the Blackrock sub-station, the situation of 
which is shown on the plan, Fig. 1, there 
is storage for a number of cars, and also shops 
for work incidental to the operation of the tram- 


way. 

The two 60-kilowatt four-pole railway generators 
are direct connected on the same foundation to the 
two three-phase motors. These are of the same 
type as the generators. During the tests which 
were made on this system, the railway generators 
which are directly coupled to the three-phase 
motors were directly short-circuited, and also run 
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for some time at 60 per cent. overload, but under 
no circumstances was it found possible to pull the 
synchronous motor out of step. The switchboard 
has two panels for the distribution of power from 
the 500-volt generators. On the three-phase part 
of the board there are five three-phase switches, 
one for cutting out each of the cables coming in 
from Balls Bridge, one for cutting out the cable 
that extends on to Dalkey, and one for cutting 
out each of the synchronous motors. 

In each of the circuits are measuring instru- 
ments, so that the current in any one may be 
measured at any time. 

The three-phase synchronous motors are excited 
by means of the 500-volt continuous- current 
machine. These three-phase motors are self-start- 
ing, but, owing to the disadvantage of the three- 
phase or three-legged rheostat for the 2500-volt 
circuit, the machines are brought to speed by 
means of the continuous-current generator used 
temporarily as a motor, and driven from the 500- 
volt trolley line which receives this starting current 
from the main power station at Balls Bridge. 
This is the modus operandi of starting up one sub- 
station when neither of the machines are running. 
When one of the machines is running the current 
for starting the car is, of course, supplied by it. 

On the switchboard at Blackrock there is also 
the necessary apparatus for synchronising the three- 
phase motors with any other three-phase machines 
operating in the system. 

The sub-station at Dalkey is to all intents a 
repetition of that at Blackrock, the only variation 
being that at Blackrock the operation of the Dalkey 
sub-station can be more or less controlled. The 
Blackrock sub-station being nearest the centre of 
the line, is used as a point of distribution to the 
Dalkey station. 

The whole three-phase installation has been so 
laid out that if there were a temporary failure of 
any machine or cable, the connections could be 
arranged between the sub-stations so that the 
system could be kept in operation and within the 
limits specified by the Board of Trade. 

The motors used in the Dublin cars are generall 
known as the ‘*GE 800,” which, being cudidiel. 
means that they were developed by the General 
Electric Company of the United States, and are 
rated to exert a horizontal effort of 8001b. on a 
33-in. car wheel at 8 miles per hour. Therefore 
the total horizontal effort of a double motor equip- 
ment of this type is 1600 Ib. 

Two of these motors are capable of moving a 
10-ton train at a speed of eight miles per hour. 
Of course this weight of train is in excess of ordi- 
nary tramway requirements. The difference in 
power is allowed for the acceleration of the train. 
Owing to the stringent regulations of the Board of 
Trade as to the maximum speed permissible in 
electric tramway practice, the designing of these 
motors for a high rate of acceleration has been 
a problem of special difficulty. They are steel 
cased and waterproof, essential conditions for good 
tramway service. The use of steel in construction 
lessens the weight, so that a motor capable of 
exerting 25 horse-power, complete with its gearing 
and other accessories, does not exceed 1600 lb. 
This is a most important feature, for with the old 
style of heavy cast-iron motor, deterioration of 
metals and rolling stock was much more consider- 
able than it is to-day. 

The armature of the motor is ironclad. The 
coils are formed interchangeable, insulated with 
asbestos, so as to be fireproof, and finally so treated 
as to be waterproof. The magnet coils are also 
fireproof and waterproof, and the lower coil is 
encased in lead, so as to be oil proof. It has been 
found that oil is frequently more disastrous to the 
durability of the coilsthan moisture. The journals 
are of bronze. The pinion is of steel, and the = 
iron. The ratio of reduction is 478 to 1. e 
gears are carried in oil-tight cases, supported by 
the frame of the motor. e addition of this gear 
case has increased threefold the durability of the 
gears. The lubrication of the motor is automatic, 
and is accomplished by means of special grease 
boxes, oil being unsuitable on account of the 
shocks to which the motors are subjected. The 
motors are carried in the method known as the 
cross-bar spring suspension, and the construc- 
tion of truck is such that any unpleasant oscil- 
lation of the car is prevented. The trucks 
have been especially selected for uniform and easy 


motion. 
(Zo be continued.) 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa,, May 26. 
THE iron market is weaker. Consumers are pricing 
out until the latter end of June. Manufacturers are 
restricting production, here and there. Pig iron pro- 
duction is now 300,000 tons more than six months ago. 
Prices are a shade lower than two weeks ago on poor 
irons. Special brands are firm. Steel billet users are 
retty well off yet, and need not buy for a month. 
Coke is firm, and production is restricted. Ore is un- 
changed, Structural mills are crowded with work for 
two months, and heavy requirements are in sight, 
sufficient to advance prices a trifle on early de- 
liveries. The larger interests are now quietly covering 
and keeping quiet. Plate iron and steel contracts are 
alsocrowding in. Business among buyers in general is 
atalow ebb. The smaller consumers are frightened 
at the long-continued dulness, and will not wake up 
until the market has suddenly moved up a notch or 
two, as it will within 30 days. The present depres- 
sion is the natural result of all influences that have 
been acting since winter. The next improvement will 
come from the precipitation of a lot of requirements 
which must be done during July and August. Plate 
mill orders are arriving this week more fully. Pigiron 
is dull, merchant bars weak, pipe active. Sheet mills 
are fairly busy. Steel railmills show no greater activity. 
There is nothing more to say regarding contemplated 
track-laying. Several new roads, aggregating over 
1000 miles, have been projected. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant 
market was active last Thursday forenoon, when some 
30,000 tons of iron of all sorts were dealt in. Prices 
were better, a rise of 23d. = ton all round being re- 
gistered. In the afternoon there was an attempt on the 
part of the ‘‘ bears” to “‘ hammer” the market, but the 
close was very steady at a reaction of only 4d. per ton 
from the morning prices. There was a turnover Of some | 
25,000 tons. The closing settlement prices were: Scotch 
iron, 46s. 6d. per ton; Cleveland, 37s. 3d.; Cumberland | 
and Middlesbrough hematite iron, respectively, 47s. 44d. | 
and 443. 9d. per ton. Quietness was the rule of 
the market on Friday forenoon, and the turnover did not 
exceed 15,000 tons. Scotch iron was steady in price, but | 
other sorts lost ld. per ton. The tone was steadier in the | 
afternoon, when the sales again amounted to 15,000 tons. | 
At the close the settlement prices were, respectively, | 
46s, 3d., 37s. 3d., 47s. 3d.. and 44s. 74d. per ton. 
Business was very quiet on Monday forenoon, there being 
an absence of sellers, and prices advanced all round 24d. 
to 3d. per ton. There was a turnover Of only about 
10,000 tons. The market was 1}d. per ton easier in the 
afternoon for Scotch hematite iron, the reaction to some 
extent being in sympathy with the relapse in Scotch rail- 
ways announced ontheStock Exchange. About 15,000 tons 
constituted the turnover, and the settlement prices were 
463. 74d ,37s. 44d., 47s. 44d., and 443. 9d. perton respectively. 
Tuesday’s forenoon market was also very quiet, sellers 
being especially reticent, and the sales not exceeding 10,000 
tons. All the same, prices advanced all round—Scotch 
iron to the extent ef 24d. per ton. In the afternoon the 
market was very sensitive. Sellers were very scarce, 
while the ‘‘ bears” showed an evident desire to cover, 
with the result that Scotch iron closed 5d. per ton up on | 
the day. The respective settlement prices at the close 
were 47s., 37s. 6d., 47s. 6d., and 45s, 14d. per ton. This 
forenoon the market was very active, nearly 40,000 tons 
changing hands, of which at least 30,000 tons were Scotch 
iron. Prices were strong at the opening, but towards the 
close they became fiat, Scotch falling 34d. per ton, and 
other sorts 4d. per ton. In the afvernoon the market was 
better, Scotch iron recovering 2d. of the forenoon’s 
loss, There was a turnover of about 15,000 tons, and 
the closing settlement prices were 47s., 37s. 6d., 
47s. 6d, and 44s, 104d. per ton. The following are 
the quotations for some of the No. 1 special brands 
of makers’ iron: Clyde, 503. per ton; Gartsherrie, 
Summerlee, and Calder, 50s. 6d. ; Coltness, 533.—the fore- 
going all shipped at Glasgow: Glengarnock (shipped at 
Ardrossan), 50s. ; Shotts iotiopes at Leith) and Carron 
(shipped at Grangemouth), both 52a. per ton. There are 
still 8t blast-furnaces in actual operation, as compared 
with 77 a year ago. Last week’s shipments of pig iron 
from all Scotch ports amounted to 5837 tons, against 
7724 tons in the corresponding week of last year. They 
included 316 tons for India, 170 tons for Italy, 440 tons 
for Germany, 472 tons for Holland, 100tons for China and 
Japan, smaller quantities for other countries, and 3934 
tons coastwise, The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stcod at 359,887 tons, as 
comparéd with 357,424 tons yesterday week, thus showing 
for the past week an increase amounting to 2463 tons. 


Finished Iron and Steel.—In the finished iron depart- 
ment trade is decidedly bri*k—so brisk, indeed, as to 
warrant the makers of that commodity in advancing their 
prices to the extent of 5s. per ton last Monday. It is 
expected that the makers of eteel will very shortly act 
upon the example jast set them, and “follow suit.” The 
works are all fully employed. The Admiralty have 
placed a contract for a portion of the steel for which they 
asked tenders some time ago. Only a moderate quantity 
has come to any of the Scotch makers, and that to the 
Clydebridge Steel Company. It is understood that new 











tenders will be invited for the supply of the 13,000 tons | p 
or 80 yet to be placed. | 
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Sulphate of Ammonia.—This commodity has been in very 
quiet demand during the past week, and the price has 
generally ranged from 81. to 8/. 1s. 3d. per ton. 


Glasgow Copper Market.—Last Thursday forenoon 
there were rales of copper amounting to 300 tons, the 
price being firm, as ab the previous day’s close, In the 
afternoon 100 tons were dealt in, and prices gave way 
2s. 6d. per ton, The turnover on the following forenoon 
was 150 tons, and the price declined 1s, 3d. per ton, which 
was recovered in the afternoon on the purchase of 100 
tons. At the forenoon meeting of the market on Mon- 
day the proceedings were very dull, and the price 
dropped 1s. 3d. per ton. The turnover was limited to 
50 tons. In the afternoon the market was flat, and 
on the gale of 150 tons quotations fell other 3s. 94. per 
on. There was hardly anything done in copper 
yesterday forenoon, but prices mounted up 5s. per ton. 
On the receipt of the London prices the tone was very 
strong in the afternoon, when 50 tons were dealt in at 
471. 10s. cash, with buyers over, being an advance of 10s. 
per ton on the day. The market was strong this forenoon, 
and on the purchase of 50 tons the price rose 1s, 3d. per 
ton. In the afternoon 200 tons were dealt in, and the 
price rose 2s. 6d. per ton. 


New Lighthouse for Orkney Coast.—A contract for the 
erection of a new lighthouse at Noup Head, Westray, 
Orkney, has been secured by Mr. John Aitken, contractor, 
Lerwick. The light is to be of the first class, and the 
works will include two keepers’ houses, oil stores, and 
other useful accommodation, while there will be also a 
store at the pier of Wall Harbour, and a road two miles in 
length. The estimated cost is 9000/. or 10,0007. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ee here, and the tone of 
the market was pretty cheerful. Inquiries were rather 
numerous, and buyers were more disposed to place 
orders than for some time past, but the amount of 
business actually transacted was not extensive. Sellers 
quoted 37s. 6d. for prompt f.0.b. delivery of No. 3 g.m.b. 
Cleveland pig iron, and they reported that they were able 
to obtain that figure. Transactions, however, were also 
recorded at 37s. 44d., at which price there were lots of 
buyers. Middlesbrough warrants opened at 37s. 5d., and 
closed firm at 37s. 64d. cash buyers. No. 1 Cleveland pig 
was 38s. 6d., No. 4 foundry 37s., grey forge 36s. 6d., and 
white 36s. to 36s. 3d.—all for nga orgie and the last- 
named quality was very scarce. ast coast hematite pig 
iron was in good request, but, owing to the abundant 
supply, quotations were hardly advanced. Transactions 
were recorded at 45s. 9d. for early delivery of Nos, 1, 2, 
and 3, and some firms held out for 46s., but business was 
also done at 45s. 6d. Spanish ore was somewhat firmer, 
owing to a slight improvement in freights. Rubio was 
quoted 123. 74d. to 128. 9d. ex-ship Tees. To-day there 
was practically no change in the market. 


The Production and Disposal of Pig Iron.—To-day 
(Wednesday) the Cleveland Ironmasters’ Association 
issued from their offices here their customary monthly 
statistics showing the make and disposal of pig iron in 
the North of Eogland during May. The returns on 
the whole are satisfactory, showing that of 134 blast- 
furnaces 96 have been in operation, and have produced 
276,720 tons of pig iron, or 10,624 tons more than 95 fur- 
naces made during April. During the month just ended 
49 furnaces were producing Cleveland pig as against 51 
during the previous month, and 47 were running on hema- 
tite, &c., as against 44 during April. The make of Cleveland 
ig for May reached 135,974 tons, or 2218 tons more than 
that of April, and the production of other kinds (includ- 
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ing hematite, spiegel, and basic pig iron) amounted to 
140,746 tons, being 8406 tons more than the output for 
April. Atthe end of May the total stocks of pig iron 
stood at 353,305 tons, being an increase of 3308 tons as 
compared with the end of April. Shipments of pig iron 
for May reached 104,191 tons, of which 61,388 tons went 
to foreign ports, and 42,803 tons coastwise. The total 
shipments thus show a reduction of 1279 tons as com- 
pared with those for April, but 2086 tons more than those 
tor May last year. 


Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron and steel trades. There is 
a rather better feeling, and quotations have, if anything, 
an upward tendency, but buyers are in no great hurry to 
place orders. The Darlington Steel Company have, at a 
meeting of shareholders, decided to wind up the company. 
The following may be regarded as the market quotations: 
Common iron bars, 4/. 17s. 6d.; best bars, 5/. 7s. 6d.; 
iron ship-plates, 41. 15s. to 4J. 17s. 6d.; iron ship-angles, 
41. 12s. 6d. to 41. 153.; steel ship-plates, 5/.; and steel - 
angles, 4/. 178. 6d.—all less the customary 2} per cent. 
discount for cash. Heavy sections of steel rails are 
4/. 103, net at works, 


The Fuel Trade.—In coal and coke there is not much 
change. Steam coal is steady, and, as might be expected, 
gas coal is dull. For bunker coal there is rather more 
demand, but the supply is abundant, and from 6a. f.0.b. 
is quoted for unscreened qualities. Manufacturing coal 
is fairly steady. Coke continues in excellent demand for 
the home markets, but the exports are only moderate in 
volume. Good blast-furnace coke is about 18s, 9d. de- 
livered here, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hudderstield Chamber of Commerce.—At a recent 
meeting of the Council of the Huddersfield Chamber of 
Commerce a report was presented relative to an interview 
that had taken place between representatives of the 
Chamber and the London and North-Western Railway 
Company on the subject of charges for the carriage of 
goods between Huddersfield and other towns. A list of 
the charges was presented for the consideration of the 
parties interested, and was referred to a sub-committee, 
with the suggestion that the committee should receive any 
complaints which traders might have to make upon what 
they considered to be excessive rates, with a view to 
further action to secure reductions where necessary. On 
the subject of the Boilers Inspection Bill it was held that 
the onus of obtaining competent inspectors should rest 
upon the Board of Trade, and that after certificates of 
safety had been given by the inspectors, the responsibility 
of the owner should cease. 


Sheffield and its Water Supply.—Notwithstanding the 
sustained drought, the reservoirs of the Sheffield Corpora- 
tion contain a five months’ supply of water. Whatever 
may be the case in other large centres of population, there 
is no need to take alarm with regard to the cutlery city. 
The efforts that have been made to secure an ample 
supply of water have met with due appreciation from the 
inhabitants of Sheffield. 


Tron and Steel.—The condition of the iron and steel 
industries is hopeful, and the lull that has taken place in 
iron is due mainly to the occurrence of the holidays. In 
anticipation of a rise in price, consumers have purch 
rather heavily, but there are no signs of weakness in the 
pig-iron market, which will, it is thought, recover its 
former tone in a few days. Steel of all qualities goes off 
well, the demand from the Continent for best tool steel 
keeping well up to the mark, andthe more valuable descrip- 
tions of Bessemer and Siemens-Martin being still in great 
request. Manufacturers of railway and heavy contractors 
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work are well booked ; in fact, all the heavy trades 
are prosperous. Railway material is moving in the 
right direction, good orders having come in both from the 
foreign and home markets. Files find a ready market, 
and light edge tools are going strongly, but the heavy 
qualities, such as adzes and axes, have fallen off, mainly in 
consequence of recent dislocation in the shipbuilding trade. 
There is still a brisk business in scythes, sickles, and agri- 
cultural sections, and the market for saws—circulars and 
cross-cuts alike—has developed. Quotations are as fol- 
lows: Bessemer billets of special carbons, 5. 12s. 6d. to 
6l.; hematites, delivered in the district, from 55s. to 
57s. 6d., according to quality; Lincolnshire pig, 393. ; 
bar iron from 52. 103. at makers’ works to 6. in ware- 
house; Siemens-Martin steel, 7/. 10s. for average quali- 
ties. Common wire sells at 4/. 15s., Siemens-Martin at 97. 
Very little is being done by the Sheffield rolling mills in 
the preparation of material for the cutlery industry. 


The Coal Trade.—Quotations for coal of all kinds have 
undergone but little change. Silkstone coal realises from 
8s, to 8s. 6d., Barnsley house coal 7s. to 7s. 3d., steam 
coal 7s. to 7s. 3d., manufacturers’ sorts 33. 6d. to 53. 6d., 
according og ae smudge from ls. 6d. upwards. Coke 
for common foundry purposes sells at from 9s. to 123. per 
ton. A large tonnage of steam coal is being forwarded 
to Hull and Grimsby for — purposes. Household 
coals are difficult to dispose of at remunerative rates, and 
in the south of England they have to meet severe compe- 
tition. Coke is in great raquest. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for the best steam coal has been 
active, but the inquiry for secondary qualities has been 
somewhat dull. The best steam coal has been making 
10s. 3d. to 10s. 6d. per ton ; secondary descriptions have 
brought 93. 3d. to 93. 6d. per ton. Household coal, as 
might be expected to be the case at this season of the 
year, has been dull; No. 3 Rhondda large has made 
9s. 6d. to 9s. 8d. per ton. Coke has maintained a healthy 
tone; foundry qualities have made 15s. 6d. to 16s, 6d. per 
ton, while furnace ditto have brought 13s. to 14s. 9d. per 
ton free on board. Steel rails have been somewhat in- 
active, but steel bar has been in good request. 


Incandescent Gas at Swansea.—An adjourned meeting 
of the Swansea County Council was held on Friday. A 
communication was ordered to be sent to the local gas 
company, stating that the system of incandescent gas- 
lighting had proved @ success, and expressing a hope that 
it would be extended throughout the borough. 


Pollution of the Ogmore.—A scheme for emptying the 
sewage of Bridgend and of the Ogmore Valley district on 
to the sea beach at the mouth of the Ogmore, near 
Southerndown, is exciting much interest. It is contended 
that not only the — adjoining the outfall of the 
sewer will be rendered valueless, but that, as the set of 
the tide is along the coast, the sands of Newton and 
Porthcawl will also be polluted by thedeposit. The local 
landowners will accordingly offer a vigorous opposition 
to the scheme. 





ARDSLEY Szwack Works.—New works for the treat- 
ment of the sewage of the Ardsley Urban District have 
just been inaugurated by the council, ths system adopted 
being that of the International Water and Sewage Purifi- 
cation Company, Limited, and the contractors were 
Messrs. Turton Brothers and Duncan and Jones, 
both of Stairfoot, while the engineer of the scheme was 
Mr. Theo. S. McCallum, Manchester. The sewage on 
entering passes through a straining grid and detritus 
chamber. The grid is cleansed by a Stott revolving rake 
driven by a Priestman oil engine, which also drives a 
Keirby precipitant mixer, By means of this mixer the 
incoming sewage receives a regulated supply of the pre- 
cigitaas tineventa and during the passage of the ferro- 
zoned sewage along the baffling and contact chamber, 
sufficient time is allowed for the precipitant to act upon 
the sewage, and form the coagulum or sludge ready for 
deposition in the precipitation tanks. These tanks are 
circular, two in number, and are fitted with the Candy 
patent automatic sludge-removing ——s so that the 
tanks are continuous in operation, the sludge being re- 
moved without emptying or interfering with the work of 
the tank. The effluent is passed through polarite filters, 
of which there are four. 





CaTaLocuEs.—Messrs. Crossley Brothers, Limited, of 
Openshaw, Manchester, have sent us a copy of a pam- 
phlet illustrating some of the numerous instances in 
which they have applied the ‘‘ Otto” gas and oil engines 
to pumping at public works. Some of these plants are 
of large size, amongst which may be noted a set of three 
engines, each of 120 horse-power, supplied to the River 
Wear Commissioners for emptying a graving dock. The 
engines drive 22-in. centrifu peg coupled direct to 
the crankshafts, and each capable of lifting 2380 tons of 
water per hour to a height of 24 ft. Many instances of 
water works plant are given, gas engines —_ 
especially useful in the case of small village an 
town — where a — scheme may neces- 
sitate a large capital outlay, and a steam engine would 
— constant attention, involving an increased staff. 
—Messrs. Green and Boulding, of 21, Featherstone-street, 
City-road, E.C., have just issued 
particulars of the Buffalo automatic a and the 
Tripp metallic packing. for both‘of which specialities they 
are English agents.—We have received from Messrs, 
Johnson and Phillips, Old Charlton, Kent, some addi- 
tional sheets to their catalogue giving particulars of a 
large number of cable-making machines of all types. 


a catalogue containing 


MISCELLANEA. 

In answer to a question in the House of Commons last 
Monday, Mr. Ritchie stated that the engineers were now 
at work on the Snowdon Railway with a view to prevent- 
ing the engine again mounting the rack. 


Efforts are to be made to open No. 14 dock at Ports- 
mouth on July 1. This dock, which is the largest in the 
possession of the Government, measures 550 fb. in length, 
75 ft. wide at the bottom, and 120 ft. at the top, and the 
normal depth of water will be 34 ft. 


The Vestry of Paddington have resolved to abandon 
the practice of laying soft wood pavements, the life of 
which in Praed-street is only 44 bp and to use in pre- 
ference Australian hard woods, having an estimated life 
of 15 years. 


In the ‘drop test” apparatus ab Altoona, Pennsyl- 
vania, the anvil weighing 17,500 lb. has been placed on 12 
double-coil springs. This has been done in order that 
the drop test made in winter when the ground is iron- 
bound by the frost shall be strictly comparable with 
summer tests. 


The traffic receipts for the week ending May 24 on 
33 of the principal lines of the United Kingdom amoun 
to 1,695,668/., which was earned on 18,863 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,472,066/., with 18,728$ miles open. There 
was thus an increase of 223,602/. in the receipts, and an 
increase of 134} in the mileage. 


With the completion of the signalling improvements at 
Newcastle-on-Tyne, the North-Eastern have now 620 
levers ab work within a length of 5 furlongs. The largest 
frame has 244 levers, and the smallest 30. Some 30 miles 
of signal wire and 20 miles of channel iron for the points 
have been laid down. A record of the movements made 
at the 244 lever frame for one day showed no less than 
1g,800 movements, or nearly 11 per minute. This consti- 
tutes a striking testimony to the volume of traffic in this 
section, 


An international exhibition of manufactures, appli: 
ances, and inventions for the saving of life will be held 
at the Central Hall, Holborn, W.C., from July 9 to 
July 18, 1896, in aid of the Guy’s Hospital Endowment 
Fund. Diplomas and medals will be awarded by compe- 
tent jurors to such exhibitors as they deem entitled to 
them, and in particular a special prize of 10/. and a gold 
medal will be given for the lamp which most nearly meets 
the requirements of the London County Council. Mr. 
Herbert Leslie, of 22, Budge-row, E.C., is the honorary 
secretary, from whom any further information desired 
may be obtained. 


The Royal Agricultural Society will hold their 1897 
meeting at Manchester, when prizes of 100/. and of 50/. 
are offered for the best self-moving vehicle for light loads, 
and similar sums for the best heavy self-moving vehicle, 
The former class are to be designed for loads up to 2 tons, 
and the latter for loads of 5 tons, the weight of the 
vehicle itself being excluded. Where petroleum is used, 
the specific gravity of the oil must not bs less than.8, and 
the flashing point not less than 73 deg. Fahr. The trials 
will consist of a run of 50 miles out and home, and careful 
measurements of consumption of fuel, water, &c., will be 
made. The maximum speed is placed at 10 miles per hour. 
Entries must be received before April 1 next, and may be 
sent to Mr. Ernest Clarke, 13, Hanover-square, London, 
W., from whom further information can be obtained. 


A ee for extracting precious metals from their 
ores by means of molten lead is said to be now working 
successfully at Amador City, U.S.A. Previous attempts 
in this direction have never proved commercially useful, 
but it is claimed that all difficulties have been at length 
overcome. The method of working is as follows : The ore 
is reduced so as to pass a 30 or 40 mesh, and is then 
roasted so as to remove sulphur, arsenic, or antimony. 
Whilst still hot it is fed into the bottom of a tank of 
molten lead, where it tends to rise to the surface, but is 
obstructed by a series of perforated grids placed one over 
the other, and between which a series of arms are kept 
constantly revolving. These turn the ore over, so that 
every part of it comes into contact with the molten metal. 
When at length the surface is reached, the ore is said to 
be completely freed from either gold or silver. 


In his new general specifications for steel railroad 
bridges and viaducts, Mr. Theodore Cooper, the well- 
known New York engineer, entirely abandons the use of 
wrought iron for railway superstructure. Another notice- 
able feature is the wide spans for which plate girders are 
specified, pin-connected trusses, on the other hand, being 
used only when the opening to be spanned exceeds 120 ft. 
Up to spans of 20 ft. Mr. r, Hen provides for the use of 
rolled beams, from 20 ft. to 75 ft. for plate gird from 
75 ft. to 120 ft. either plate girders or riveted lattice 
girders, whilst from 120 ft. to 150 ft. either lattice girders 
or pin-connected trusses may be used, and beyond that 
the pin-connected trusses only. Timber flooring may, he 
specifies, be strained up to 1000 lb. per square inch. As for 
expansion rollers, the smallest size now allowed is 23 in. in 
diameter, which is still small to British ideas, and the per- 
missible working stress _on such rollers is put at 300 D lb. 
a inch, where D is the diameter of the roller in 
inches, 


The report of the railway administration for 1895 shows 
a great record of ——- as over 800 miles were opened 
for traffic, while nearly 3800 miles were under construction 
or sanctioned. The number of passengers carried in- 
creased in round numbers by 7,333,000 and the goods 
traffic by 20,000,000 tons. The net earnings rose 59 lakhs, 
the total exceeding 14 crores 11 lakhs. The return on 





capital was 5,78 per cent. Deducting charges for sinking 
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funds and interest on lines under construction, the charge 
to the State for the whole railway system during the year 
will be only 76 lakhs, or about half the amount of the 
preceding year. But for the loss on exchange, a hand- 
some profit would be shown. Had it been ible to 
remit earnings at the original contract rate of Is. 10d. the 
State would have gained a profit on the guaranteed lines 
in 1894 of over 9 lakhs instead of having to meet a charge 
of 150 lakhs. The State has to continue to pay the 
interest at the guaranteed rates until the contracts termi- 
nate, and is consequently unable to obtain any advantages 
from hy cheaper money and improved credit of the 
country. 


The President of the Board of Trade has appointed a 
committee, consisting of the following gentlemen, viz., 
Lord Blythswood (chairman), Sir Benjamin Baker, Sir 
J. Lowthian Bell, Professor Wyndham Dunstan, Pro- 
fessor A. B. W. Kennedy, Major F. A. Marindin, Mr. 
E. P. Martin, Professor W. C. Roberts-Austen, Dr. T. E. 
Thorpe, Professor W. C. Unwin, and Mr. E. Windsor- 
Richards, to inquire as to the extent of loss of strength in 
steel rails produced by their prolonged use on railways 
under varying conditions, and what steps can be taken to 
prevent the risk of accidents arising through such loss of 
: Marwood, of the Board of Trade, 
has been appointed to act as secretary to the committee. 
The results of the investigation will be awaited with much 
interest, as the behaviour of steel rails is in a way anoma- 
lous. Though the Joad on them is practically all live load, 
they are worked at very high nominal stresses, amounting 
in certain cases to as much as 8,5 tons per equareinch. How 
much this calculated stress is reduced by plasticity is a 
matter for investigation, bub no one would think of trying 
a bridge member as highly as rails are done in everyday 
practice. 


In 1894 the Paris Municipality called for competitive 
schemes for the purification of river water intended for 
drinking purposes, and appointed a commission to investi- 
gate the different plans submitted. Of the 148 schemes 
submitted the vast majority were wild or amateurish, but 
some 29 proposals were considered worthy of further con- 
sideration. Of these four were based on the action of 
heat, 12 on mechanical treatment or filtration, six on 
chemical treatment, and seven provided for a mixed 
treatment. On experimenting, the commission con- 
cluded that the processes on the action of 
heat were costly, the working expenses ranging 
in the different cases from 9d. to 4s. 4d. per 1000 
gallons. The mechanical methods necessitated frequent 
cleaning, porcelain filters and sand filters giving the best 
results. The purely chemical methods, on the other 
hand, are said to have been impracticable, so that finally 
the commission recommend a combined treatment, the 
addition of chemicals being followed by sand filtration. 
With such a process they have obtained an output of 
nearly 1000 gallons per day from 11 square feet of sand 
filter, the organic matter being redu 30 per cent. and 
the bacteria 99.77 per cent. There was, however, con- 
siderable irregularity in the working. 





Paxis.—The population of Paris is returned at 2,511,955, 
eng increase of 87,250 during the last five years. 
When the comparison is extended to 1886, the increase is 
carried to 250,010. 





New Royat OssgrvaTory, EpinspurGH.—In reference 
to our description of the revolving copper drums at the 
Royal Scottish Observatory in our issues of April 10 and 
24, pages 469 and 528, we are informed that the copper- 
work was done by Messrs. Ewart and Son, Euston-road, 
London, to the order of Sir Howard Grubb, F.R.S., 
Rathmines, Dublin. The domes are entirely covered 
with copper, roof, upright, and shutters, and the mould- 
ings and panels are made of pressed copper worked exactly 
= the architect’s design, the work being of a difficult 
character. 





Tuk INCORPORATED ASSOCIATION OF MUNICIPAL AND 
County Enoinzrers.—The Midland Counties District 
meeting is to be held on Saturday, June 13, at Hanley. 
They will be received by the Mayor in the Town-hall at 
11.30 a.m., after which Mr. Joseph Lobley, borough 
engineer and surveyor at Hanley, will read a paper on 
** Some of the Public Works Carried out in Hanley during 
the last Ten Years.” The members will subsequently 
visit various public buildings, markets, the park, elec- 
tricity works, sewage works, &c,, in the town. 


LANCASHIRE, DERBYSHIRE, AND East Coast RaItway. 
—Rapid progress is being e with arrangements for 
mary; a section of the Lancashire, Derbyshire, and 

ast Coast Railway from Barlborough, near Chesterfield, 
to Tuxford. Ibis expected that 8 and mineral trains 
will commence running in July, and a portion of the roll- 
ing stock has been already delivered at Tuxford, where 
the line is in connection with the Great Northern Rail- 
way, and where a locomotive shed and other buildings 
have been erected. Within the last few days four loco- 
motives, built by Messrs. Kitson and Co., of Leeds, have 
been delivered, and 10 goods brakes, a number of covered 
and open is wagons, a 10-ton travelling crane, &c., 
are also upon the spot. Sir H. Oakley, general —— 
of the Great Northern Railway, is expected to pay a visit 
of inspection to the line very shortly, but the date of the 
Board of Trade inspection has not yet been fixed. Barl- 
borough will be, for a time, the terminus of the line at its 
western end, but rapid progress is being made at Chester- 
field, where the company has its headquarters. The 
eastern extension of the line to Lincoln is nov so far ad- 
be as it awaits the completion of a viaduct over the 
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AGENTS FOR “ENGINEERING.” 


Vienna : Lehmann and Wentzel, Kirntnerstrasee. 

Carz Town : Gordon and Gotch. 

EpinsureH : John Menzies and Co., 12, Hanover-street. 

Franor, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque ; M. Em.Terquem, 31bis, Boulevard Haussmann, 
~ wat agg ents, Agence Havas, 8, Place de la Bourse. 

next column. 
: , Berlin : Messrs. A. Asher and Co., 5, Unter den Linden. 
a F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
Inv, Calcutta : Thacker, Spink, and Co, 
Bombay : Thacker and Co., Limited. 

Iraty: U. Hoepli, Milan, and any office. 

LIVERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER: John Heywood, 143, Deansgate. 

New Sovrn Wass, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Getch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

age Townsville : T. Willmeti and Oo. 

RorrerpaAM: H. A. Kramer and Son. 

South Austra, Adelaide: W. CO. Rigby. 

Unrrep Statss, New York: W. H. Wiley, 53, East 10th-street. 

Chicago : H. V. Holmes, 44, Lakeside a 

VicrorIA, MELBOURNE : Melville, Mullen and Slade, 261/264 

street, Gordon and Gotch, Limited, Queen-street. 





NOTICE TO AMERICAN SUBSCRIBERS. 
We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JouNson, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., orto our accredited Agents for the 
United States, Mr. W. H. Wingy, 53, East 10th-street, New York, 
and Mr. H. V. Houmss, 44, Lakeside Building, Chicago. The 
rices of Subscription (payable in or for one year are: For 
in (foreign) paper edition, 1. 16s. ; for thick (ordinary) 
per edition, 2I, Os. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or ae, and fe eae for each additional line. The line 
averages seven words. yment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may be obtained on application. Serial 
advertisements will ay ahem 4 with all practicable regularity, but 
absolutely regularity cannot be guaranteed, 

Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
= free for Twelve Months at the following rates, payable in 
vance :— 











For the United Kingdom .........20.+- £1 9 3 
» all places abroad :— 
Thin paper copies ......+...++.. £116 0 
Thick Py iets aS 


All accounts are payable to “ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders emer at Bedford-street, Strand, W.O. 

When foreign Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher, 


Foreign and Colonial Subscribers receiving 
Incomplete Copies through News-Agents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent's Name and Address, 

Office for Publication and Advertisements, Nos, 
85 and 36, Bedford-street, Strand, London, W.C. 


TuuucRaPHic AppREss—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3663, 





Reaping CAsEs. — cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
news-agent. Price 6s. each. 
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NOTICES OF MEETINGS. 


Tue INCORPORATED Gas INsTITUTE.—At the Hall of the Society 
of Arts, London, on Tuesday, Wednesday, and Thursday, June 
9, 10, and 11, at 11 o’clock on the first day, when the Pre- 
sident, Mr, William R. Chester, Nottingham, will deliver 
an address. On the two following days the meetings begin at 
10.30 a.m. The papers to be read are as follow: ‘‘ New Details 
in Gasholder Construction.” By Mr. E. Lloyd Pease, of Stockton. 
—‘* Gas Engines as Economical Motors.” By Mr. J. Holliday, of 
Scarborough.-—* A Season’s Experience with Incandescent Public 
Lighting.’’ By Mr. F. G. Dexter, of Winchester. ‘‘ The Popularisa- 
tion of Gas.” By Mr. Andrew Dougall, of Tunbridge Wells.— 
‘“‘ Photometers and Standard Burners.” By Mr. William Sugg, of 
Westminster.—‘‘ Suggestions for a Standard Photometer.” By 
Mr. W. J. Dibdin, of London.—“ The Principles of Transfer of Gas 
Undertakings from Companies to Local Authorities.” By Mr. E. 
Herbert Stevenson, of Westminster.—‘ Letting Gas _——_ on 
Hire.” By Mr. Norton H. Humphrys, of Salisbury.—The order in 
which the papers are to be read will be determined by the Council 
prior to the meeting. In addition to the above papers, Professor 
Frank Clowes, D.Sc., F.I.C., of University College, Nottingham, 
will, on Wednesday, June 10, deliver a lecture entitled ‘‘ Explosive 
Mixtures of Combustible Gases with Air, and Methods of Detecting 
and Measuring Minute and Dangerous or Explosive Proportions of 
Such Gases.” On Wednesday evening there will be a reception 
at the Westminster Town Hall, and on Friday the members will 
have an excursion by the Clacton Belle to Sheerness Dockyard. 
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THE DESIGN OF WARSHIPS. 

THERE are few subjects of greater importance 
to this maritime country than the character of the 
vessels composing the fleet. There are certainly 
very few problems more difficult to discuss con- 
scientiously ; none more easy to discuss irrespon- 
sibly. It naturally follows that a great deal is said 
and written on the question which is very wide of 
the mark. It is also natural that a good deal of 
this indiscriminate criticism should be directed 
against our own Admiralty authorities. 

It is our desire, as far as the inexorable limits 
of space will permit, to open our columns 
to all who wish to discuss subjects of public im- 
portance, provided, of course, such subjects come 
within our scope. Often our correspondents express 
opinions contrary to our own, and not infrequently 
they criticise our views, sometimes even our facts, 
unfavourably. That is never a bar to the insertion 
of their letters if the written matter comes any- 
where within the bounds of reasonableness. So 
far we find selection and rejection not a hard 
matter, but when our correspondents attack others 
there is often great difficulty in arriving at a de- 
cision. Our chief desire is to discover truth, to 
give every one a fair hearing ; to look dispassionately 
on both sides of a question. In law one never 
knows how strong or how weak the plaintiff's case 
may be until one hears the defendant’s version, 
and for this reason the law always gives the defence 
a hearing, however patent the facts may appear, or 
foregone the conclusion. In our anxiety to act 
in a similar spirit, letters occasionally are printed 
in ENGINEERING whose sole claim to insertion is 
that they deal with matters under discussion from a 
special point of view. Not infrequently we have 
sent to us 8 communication which is excellent in 
some respects, bad in others. For the sake of the 
good it is accepted, and we have to leave it to the 
common-sense of our readers to reject the ill, It 
may be said, ‘‘ Why not print only the good part ?” 
That is rather a dangerous plan to follow. If we 
reject one part only of a communication we cannot 
avoid the charge of selecting the other, and to that 
extent making ourselves responsible for a corre- 
spondent’s views, so the procedure is not so simple 
as it would at first sight appear, and we have to 
extend our hospitality to the learned and simple, 
the courteous man or the boor, and even the just 


7| and unjust alike. 


Few have taken greater advantage of our open 
door than the gentleman who writes to us under 
the nom de plume of ‘* Argus.” So frequent and 
so long have been his communications that some 
persons, we hear, have got to think he expresses 
the views of the paper. This is not the case, but 


65 | the impression, which once started seems to have 


gained ground, has led usto say what we have said ; 





which, after all, is but the commonplace of the 
editorial department with well-conducted papers. 

We have in a former sentence gone to the law 
for an illustration, but in the matter which ‘‘Argus” 
has taken up the analogy does not hold good, for 
when the design of our warships is attacked, the 
defence cannot be represented, owing to the re- 
strictions already referred to. Partly for this 
reason, but more especially because we think our 
correspondent’s vigorous attack is likely to mislead, 
we propose examining some of the points in his 
last letter, which appeared in our issue of April 17, 
which may be read in connection with the further 
contribution that appears in our present issue. 

In the firat place, our correspondent says ‘‘ Mr. 
Goschen now admits in effect that our battleships— 
Royal Sovereigns and Majestics—are too slow, their 
efficiency being thereby impared to a serious degree.” 
So far as we have followed Mr. Goschen, we have 
not understood him to admit anything of the sort, 
either in word or effect. 
as a good and patriotic First Lord of the Ad- 
miralty, would like the Royal Sovereign and 
Majestic to steam faster if such an end could be 
obtained without the sacrifice of other qualities 
which, like quick steaming, make a demand on the 
warship designer’s only capital, displacement. If 
our correspondent’s arguments were carried out to 
the logical conclusion, it would seem that because 
subsequent vessels are superior to those that have 
gone before, the designers of earlier vessels are to 
be condemned. If this sort of criticism carried 
weight, it would lead to an end of all advance and 
improvement. Let us, however, descend to facts. 

The Royal Sovereign was designed to steam 
at 16 knots with natural draught and 174 knots 
with forced draught. On her trial she made 
about 164 knots with natural draught and 18 knots 
with an air pressure of 1.6 in, It may be said 
that the trial results were not obtained with 
absolute precision, but they are as authentic 
as they could well have been made, and though 
there was some trouble with the boilers towards 
the end of the forced draught trial, the fact is 
not of importance from the point of view of the 
general design of the ship, which is the subject we 
are now discussing. 

We find, therefore, that in the matter of speed 
the Royal Sovereign more than fulfilled the condi- 
tions laid down by her designers—for there were 
several—and it remains to consider what authority 
they possessed. It will be remembered that 
the general features of the design of the ship 
were determined at two special meetings of the 
Board of Admiralty, held at considerable intervals 
of time apart. The following naval authorities 
took part in the proceedings: Admirals Sir Arthur 
Hood, Sir A. H. Hoskins, Sir J. O. Hopkins, C. F. 
Hotham, Sir William Dowell, Sir R. Vesey Hamil- 
ton, J. K. E. Baird, and Lord Walter Kerr. The 
late Sir George Tryon was invited to attend, but 
was not able to be present; he had, however, 
taken steps to have his views put before the 
meeting.* 

Now it may be argued that all these high authori- 
ties were wrong, and ‘‘ Argus” is right in consider- 
ing that something should have been taken from the 
other offensive or defensive qualities of the ship to 
add to her steaming qualities ; but in any case the 
professional officers of the Admiralty, either of the 
constructive or engineering departments, should 
not be blamed, for they gave a speed on the weight 
and space allowed superior to that asked. 

It is not very easy to see the drift of our corre- 
spondent’s succeeding sentences, in which he 
refers to the new battleships of this year. He 
evidently disapproves of their thinner armour, 
just as he condemns the Royal Sovereign class for 
lack of speed, for he says, ‘if these proposed ships 
come into action against the best ships of our 
rivals, their existence will be only a question of 
minutes.” Now it seems to us that the Admiralty 
have but adhered in the new designs to a policy 
that has been pretty constantly followed for some 
time past. They know they cannot make ships 
which will possess at once speed, gun power, coal 
endurance, and. thick armour, to a paramount de- 

ee unless they proceed to dimensions that are 
Repend the limits of reason. Certain big ships are 
therefore constructed which in armour and guns are 
exceedingly strong. They have offensive and defen- 
sive qualities—the terms are almost interchangeable 
—which render them careless of what may be called 





* See ENGINEERING, vol. li,, page 251. 


Of course Mr. Goschen, . 


ae 





75° 


ENGINEERING. 





[June 5, 1896. 








escaping features, and therefore speed is sacri- 
ficed to some extent. Hence we have Royal Sove- 
reigns and Majestics. At the other end of the 
scale of big ship comparison we have the 
cruisers, comparatively unprotected, and therefore 
requiring high speed to enable them to escape from 
enemies with whom they could not compete in 
battle. Intermediate between these there are 
Barfleurs, Renowns, and the new Renowns of the 
most recent programme. These ships are not so 
powerful as Royal Sovereigns, and therefore are 
faster ; they need not fear cruisers, and can, there- 
fore, afford to be somewhat slower in speed. That 
appears to us a consistent and defensible policy, 
showing more common-sense than the arguments 
which condemn in the same breath the powerful 
ships because they are not fast, and the fast ships 
because they are not powerful. 

In making comparisons between war vessels it is 
always necessary to take into consideration the 
period of time at which they are designed. Ad- 
vances in mechanical science may enable the con- 
structor to produce a smaller ship of more recent 
date which will be as efficient as a larger one of a 
previous year. On the other hand, experience may 
occasionally show that things which were attempted 
at one time have turned out to be undesirable. The 
former proposition is self-evident. Of the latter 
we will give an example. In the Majestic class the 
designed power with natural draught was 10,000 
indicated horse-power, whilst with forced draught 
it was 12,000 indicated horse-power. On the other 
hand, the Royal Sovereign’s natural draught power 
was 9000 indicated horse-power, and her forced 
draught power 13,000. It will be seen that the 
difference between natural and forced draught in 
the older ship was much greater than in the later 
one ; in other words, we have learned not to drive 
our machinery too hard. 

It is objected that the armour on the new 
Renowns is too thin, and because it is not thick 
enough to keep out the projectiles of the heavy 
guns of our possible opponents, ‘‘ Argus” says the 
_Admiralty proposes ‘to trust to luck.” Well, if 
our correspondent wishes to put it that way we 
suppose he has a right to the phrase, but as, accord- 
ing to his own showing, to be effective to withstand 
the attack of a first-class battleship, the armour 
would have to be 24 times as thick, we do not 
see how the Admiralty could well have done 
otherwise. But it may be pointed out that 
ever since this country had a Navy something 
has had to be trusted to luck. No ship that ever 
floated has ever been invulnerable ; the only thing 
we can do is to get as many chances as possible on 
our side, and to do this we have to consider not 
only the thickness of armour but the area pro- 
tected, and this bring us to another point. In the 
comparisons of warships one usually meets with, 
the thickness of armour generally is the principal 
factor considered. Thus the Royal Sovereign has 
side armour of 18 in. maximum thickness, whilst 
the newer Majestic has side armour extending to 
the same height, but with a maximum thickness 
of only 9in. There we have, so far as the above 
figures go, a decided superiority for the earlier 
ship ; but if we examine the design more closely 
the condemnation we feel inclined at first to 
express loses some of its force. The Royal 
Sovereign’s belt is 84 ft. broad, and above it is 
54-in. armour ; but below water the belt is thinned 
down so that it is no more than 8 in. thick. 
In the Majestic the belt has been abolished ; but 
the armour is uniformly 9 in. thick up to the top. 

We see in the later disposition of armour the 
effect of changes in policy, and of the progress 
made in the efficiency of auxiliary armament. In 
the Royal Sovereign much was sacrificed to protect 
the water line, that was the policy which then 
carried weight. But it is now more generally 
recognised that the water line is the most impro- 
bable place to be hit, whilst higher up the sides 
are very likely to be struck, so that some of the 
armour is taken from the improbable place to be 
used for the protection of the likely place. We 
may perhaps, without being too optimistic, assume 
that the chances in this respect have been well 
weighed, and a decision has been arrived at after 
mature deliberation. 

There is, however, the further consideration 
of the auxiliary armament, which is expected to 

lay so important a part in future naval war- 
are. If it require armour 24 times as thick as 


we are able to put on to keep out the projectiles 
of the main armament, had we not better run 





the risk—trust to luck, as ‘‘ Argus” says—of a 
a blow from the few and comparatively infrequent 
heavy projectiles rather than have a big surface 
exposed to attack from a multitude of sufficiently 
deadly quick-firing guns. This part of the sub- 
ject is complicated by the question of shell fire and 
high explosives, but we think it may be safely said 
that the more modern ship is better equipped than 
the older vessels for close action. The French 
ship Jauréguiberry has been referred to as an ex- 
ample which our designers should follow. In the 
last edition of Brassey’s Annual will be found a 
section of this ship showing the armoured belt, 
which rises, we believe, not much more than 2 ft. 
above the water line, and is surmounted by a strip 
of armour 34 ft. to 4 ft. wide and about 4 in. 
thick. The gun positions are protected certainly, 
but are without armour below, exo that a shell 
placed underneath might put the guns out of 
action. To compensate for this there are the 
armoured ends, the belt being continuous, that is 
to say, armour is taken from the more vital part of 
the hull to be put on the bow and stern where the 
vessel is narrower. The battle of Yalu threw some 
light on this feature. Of course a serious critic 
would not compare the Jauréguiberry with the 
Majestic, and we only bring the case forward to 
show how easily misleading comparisons may be 
made. 

We do not agree with our correspondent when 
he speaks in so sweeping a manner of the Majestic 
and her sisters being failures ; indeed, we regard 
them as remarkably powerful vessels. The new 
Renowns are not quite such powerful ships, but 
they have a reduced draught to enable them to go 
through the Suez Canal. That is a limitation 
forced upon their designers by questions of policy 
and strategy, and must not be lost to sight. These 
later ships have the same length as the other first- 
class battleships and a higher speed, because, for 
reasons already stated, they are not quite so power- 
ful. In considering speed, however, there is one 
point to be remembered. The speed of a fleet is 
limited by that of the slowest ship, and uniformity 
of speed gives facility in manceuvring power. At 
the present time, taking ships built and building, 
the Royal Navy is particularly well placed with 
regard to this point, and our naval authorities 
should be given credit for having brought it toa 
pitch never before attained in this respect. 

It has been objected that the trials of the Majestic 
and Magnificent were made at a light draught. 
That we believe to be true in the case of the power 
trials, but it is necessary to draw some distinction 
between speed and power trials. Ships for the 
Navy are designed by the Admiralty, and, as a 
rule, engined by contractors. The jatter have to 
guarantee a certain power under given conditions; 
they are not responsible for speed. It is true that 
on contractors’ power trials, occasion is taken to 
ascertain the speed as nearly as possible. This is 
for information, but the ostensible reason of the 
trial is to pass the machinery. So long as the 
screws are well immersed, that is all that is abso- 
lutely necessary. In the case of the Majestic and 
Magnificent the speed trials followed the power 
triale, and were made at sea after the ships were 
completed, and orders were given some time ago 
for a series of progressive trials to be made with 
the Majestic, similar to those of the Royal Sove- 
reign. The Majestic is a faster ship than the Royal 
Sovereign, and we doubt if in any foreign navy 
reference can be made to a series of trials of the 
same character made with a battleship of a like 
type which will compare with those of the Royal 
Sovereign. 

The English battleships are by many critics said 
to be inferior to the Yashima and Fugi, the two 
Japanese armourclads now completing in this 
country on the Tyne and the Thames respectively ; 
or, at any rate, our ships of larger size are said not 
to have corresponding advantages in fighting 
efficiency. ‘‘Argus” says that though the “ Yashima 
is as well armed and as well protected as the Royal 
Sovereign, she can at a lighter draught as 
much coal as the Royal Sovereign, and in addition 
steam faster over a long distance.” Now this 
matter is not, as ‘‘ Argus” supposes, a question 
simply between Sir William White and Mr. Watts. 
No doubt the impress of these two of our most 
erage naval architects will be found in 

th designs; but it cannot be too often re- 
peated that the naval officer and not the naval 
architect is he with whom the decision rests 
as to what shall be the distribution of offen- 





The 
origin of the design of the Yashima and Fugi is 
pretty well known in this country. The Japanese 
naval authorities decided to build two powerful 
battleships, and they themselves prepared a sketch 
design, which was naturally influenced by what 


sive and defensive qualities in a war vessel. 


was then going on in other countries. After full 
consideration, it was decided to adopt the main 
features of the Royal Sovereign class, so far as the 
arrangement of hull armour, barbettes, and 
secondary armament was concerned; and so far, 
therefore, ‘‘ Argus” has reason for his statement. 
For heavy guns, however, it was decided to follow 
the Majestic, and have 12-in. guns in place of the 
13}-in. guns of the Royal Sovereign. It was also 
decided to reduce the thickness of armour on the 
barbettes. For the particular service the Japanese 
ships would have to perform, it was thought that a 
smaller coal supply than that of the British ships 
would be sufficient, and they were therefore de- 
signed with about a fifth less coal at legend 
draught than the Royal Sovereign. Also, as 
is usual with foreign ships, they required a 
less weight of equipment and stores. Further, to 
keep down the size of the ship, the length of the 
thick armour belt was diminished about 25 per 
cent., as compared to the Royal Sovereign, and the 
belt was made narrower. In the British ship, too, 
the defence of the barbettes is carried down to the 
armoured deck, the idea being—and in this respect 
recent British ships are most admirably designed— 
that there is a greater chance of damage through 
injury to the turntable from below by shell-fire. The 
Yashima has 14-in. armoured barbettes above the 
main deck, and 9 in. below, but there is the 4-in. 
armour above the belt. 

If we compare the Japanese ships with the 
new British vessels of this year, we find quite a 
different arrangement. In the former there is a 
belt of 18 in. maximum thickness, 3 ft. above 
water and 5 ft. below, above which is 4-in. armour 
to the main deck. In our new ships there is 
6 in. of armour up to the main deck, there being 
no variation in thickness from the water-line up- 
wards. The same principal armament exists in 
both ships, but there are two 6-in. guns less in the 
Japanese vessels, and four out of the ten 6-in. guns 
are in casemates, whilst our own vessels will have 
all 12 of the 6-in. quick-firers protected. 

Now, we do not mention these details with a view 
to enable our readers to draw comparisons between 
the classes of ships referred to, or rather between 
the skill of the designers of these ships—for that 
appears to be the favourite exercise with some— 
and we certainly do not pretend to be able to arrive 
at any conclusion on this score ourselves. The 
Japanese ships are remarkably powerful vessels, and 
quite up to the date at which they were designed. 
They are not Majestics, and the fact that they are 
not of the same displacement is sufficient reason for 
this. The few details we have mentioned will, 
however, be sufficient to show our readers how 
hopeless it is to award to any ship—or any de- 
signer—a definite figure of merit, unless one is 
not only a master of the subject oneself, but also 
has full access to all the details of designs 
compared. We do not, however, wish it to be 
understood we deprecate criticism of the de- 
signs of our warships. When fairly carried 
out it is undoubtedly wholesome, but when it 
bears the appearance of being biassed by ill-nature 
it defeats its own end. For our own part, we 
cannot suppose that those’ responsible for the 
design of our warships are altogether so foolish and 
incompetent as the letters of our correspondent 
might lead some to suppose. Doubtless there are 
many things that could be improved at the Ad- 
miralty : some of these we take occasion to refer to 
from time to time ; but that the administration is 
rotten, and the ability of the professional officials 
so low that British ships are the worst designed in 
the world, no one happily is likely to believe. 

We have so far outrun the space at our disposal 
that we cannot deal at length with the further 
letter of ‘‘ Argus” which appears in our present 
issue; there ie, however, one general feature to 
which we may call attention. Our correspondent 
protests against the claim of infallibility which he 
accuses the Admiralty authorities of advancing on 
their own behalf. It is a claim we do not remember 
to have seen made by them; and we may add 
that Mr. Goschen’s warning to the public not to 
put faith in every statement made by irresponsible 
critics was quite reasonable. ‘‘ Argus,” however, 
is not careful to avoid the presumption against 
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which he warns the Admiralty. In his present 
letter he says: ‘‘As time goes on, and our know- 
ledge extends, it will be found that everything I 
have said, or may yet say, about Admiralty work, 
is fully justified.” Considering how ample have 
been his expressions of opinion, how freely he has 
set his own views in opposition to those who at 
least may be supposed to know something of the 
twin sciences of naval architecture and marine 
engineering, the statement isa pretty wide claim 
to infallibility in a field where the most gifted are 
liable to err. 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

A sHoRT time ago we recorded the fact that the 
Institution of Civil Engineers had made a reform 
in its constitution to bring itself into harmony with 
the altered conditions that have arisen since the 
time of its creation in the early part of the century. 
Now we have to chronicle a reform in the Institu- 
tion of Electrical Engineers. This body has not a 
lengthy history to look back upon, and even during 
its short existence it has changed its name twice, 
so that on at least two occasions it has had fitting 
opportunities to effect any alterations that might be 
required in its rules. In an article published last 
December (vol. lx., page 769) we reviewed the con- 
stitutions of four of our leading technical societies, 
and the astonishing fact was shown that in many 
respects the youngest body was founded on the 
least liberal basis. One would have thought that 
an institution dealing with such a progressive 
science as that of electricity would have been 
almost radical in its ideas of government, but the 
exact contrary was the case. The whole power was 
concentrated in the hands of the Council, and the 
members were without influence. Of course the 
Council could not be elected without the votes of 
the members, but from the short time intervening 
between the issue of the nomination papers and the 
voting, it was quite impossible for the members to 
take the necessary action to secure success, and 
practically the Council was self-chosen. Even if 
this had not been so, the fact that all past-presidents 
had votes in the Council was sufficient to damp the 
ardour of reforming members. At the time we 
wrote there were 14 past-presidents, who might 
naturally be expected to take a conservative view of 
most subjects. 

Happily our scientific societies are not like Par- 
liament. An Opposition is not a necessary part of 
their constitution, neither is it the business of the 
governing body to force their measures by weight 
of numbers. It is felt that the entire energy of 
the members should be devoted to furthering the 
ends of the general body, and that if a portion feel 
that they have a grievance, it is best for all that it 
should be removed, or at least a fair compromise 
should be reached. In the case before us the 
Council have acted in the generous and straight- 
forward manner we always expect under such cir- 
cumstances, and as soon as it was shown them that 
they were not in harmony with many of their con- 
stituents, they loyally set to work to bring about a 
better state of affairs. During the greater part of 
the present year the Council of the Institution of 
Electrical Engineers have been engaged in con- 
sidering amendments in the bye-laws, and last 
Friday a meeting was held at which the new order 
of affairs was accepted and inaugurated. 

The new rules provide that there shall be 15 
ordinary members of Council, instead of 12, so 
that now the officers include a President, four 
vice-presidents, 15 ordinary members of Council, 
three associate members of Council, two audi- 
tors, an honorary treasurer, an honorary soli- 
citor, an editor of publications, a secretary, and 
a librarian. Formerly the entire Council was 
elected annually, but now the President, one vice- 
president, the honorary treasurer, five members, 
and one associate member of Council will be elected 
annually by ballot. The President, one vice-presi- 
dent, the honorary treasurer, five members, and 
one associate will retire annually. This will give 
one year of office to the President, four years to the 
vice president, and three years to the members and 
associate members of Council. They are all, how- 
ever, eligible for re-election at once, but as the 
rule states that members and associates shall not 
hold office in the same capacity for more than three 
years in succession, the re-election can only be for 
a different position to that just vacated. The fol- 
lowing is the exact wording of the rule ; 





**40, The following members of Council, namely—the 
President, one vice-president, the honorary treasurer, five 
members, one associate—shall be elected annually by 
ballot. The President, one vice-president, the honorary 
treasurer, five members, and one associate shall retire 
annually, and, save as hereinafter provided, be imme- 
diately eligible for re-election. Provided that no Presi- 
dent, vice-president, member of Council, or associate 
member of Council shall hold office in the same capacity 
for more than three years in succession. Provided also 
that every Past-President shall be eligible for election as 
an ordinary member of Council, but that whilst holding 
office as an ordinary member he shall cease to an 
ex-officio member.” 


The machinery of election is to undergo a great 
change. The Council’s nominees are to be an- 
nounced by the chairman at an ordinary general 
meeting not less than 28 days before the annual 
general meeting. Any two members, supported by 
eight other members, may thereupon nominate in 
writing any duly qualified person to fill any vacancy, 
and must forward the nomination, together with 
the written consent of such person to accept office, 
if elected, to the secretary within seven days. All 
the names will be included in the ballot list, but a 
distinction will be made between those nominated 
by the Council and those by private members, the 
names of the sponsors being given in the latter 
case. Not less than seven days before the election 
the ballot papers will be sent out. No doubt 
this rule will serve its purpose well, but it 
certainly bears an appearance of illiberality 
which is not prepossessing. In the rules of the 
Civil Engineers, drawn out many years ago, it was 
expressly provided that there should be more 
names on the ballot list than vacancies to be filled, 
and that no clue should be given to those favoured 
by the Council. Again, the Mechanical Engineers 
accept nominations from members, and include the 
names in the list, but they do not differentiate the 
official and the non-official candidates. The new 
scheme seems to be founded on the methods of a 
French election, in which the whole machinery of 
Government is brought into action to secure the 
return of candidates pledged to aid the party in 
power. The Council have probably prepared a rod 
for their own backs by the way they have framed 
this rule, for if ever it should be desirable to act 
upon it, it will be necessary to nominate a thorough- 
going party man, bent on carrying out a hostile 
policy. A moderate man will probably not care to 
be put in such an invidious position. 

A most important point in the new programme is 

that only five Past-Presidents are to have votes in 
the Council. If more than four vice - presidents 
should be present at any meeting, then the votes 
of the immediate Past-President and the four senior 
Past-Presidents present and voting, will only be 
counted upon any division. Thus the direction of 
affairs is returned to the elected members, to whom 
it rightly belongs, and the Past-Presidents remain 
as a moderating power when parties are nearly 
balanced. The Council may also appoint committees 
chosen from their own body, and committees for 
special purposes, consisting of members of Council 
and members or associates of the Institution and 
others, with such powers as the Council may pre- 
scribe. We hope to see this rule acted upon, and 
some of the accumulated funds of the Institution 
confided to such committees to expend on research 
work. The splendid position occupied by the 
Mechanical Engineers in public and professional 
esteem has been won in great part by such work, 
and if other bodies do not follow its example their 
eclipse will become more pronounced than it is. 
Money in the funds does not attract either members 
or papers. 
Finally, the balance-sheet is to be presented at 
the annual general meeting, at which any business 
may be considered of which three days’ notice has 
been given. Formerly it was impossible to discuss 
the affairs of the Institution except at a special 
meeting called for the purpose, or under the guise of 
a vote of censure on the Council, both being steps of 
such gravity that they could not be adopted except 
under circumstances of extreme urgency. 

We congratulate the Council of the Institution 
on having had the boldness to extricate itself out of 
a false position, and we trust that the society will 
now enter upon a period of increased usefulness. 
Its most zealous partisans cannot deny that the 
present session has been a disastrous failure as 
regards papers and discussions. Another such 
session would sound the knell of the Institution, 
for no one would care to attend its meetings or to 
read its Proceedings. There has not been a single 





paper of front rank, and it needs a stretch of 
courtesy to class any of them in second rank. Elec- 
tric science is no longer the monopoly of one insti- 
tution ; good papers are eagerly sought by others, 
and attractions are held out which must be met by 
counter-attractions. The greatest possible attrac- 
tion is a large and capable audience, and this can 
only be secured by painstaking care. Men capable 
of speaking on a given subject need to be specially 
invited, and a request of this kind ought to be 
tacitly understood as an assurance that a good paper 
will be presented, and that there will - a large 
gathering of all those interested in the subject 
under discussion. The Institution of Civil En- 
gineers has reached its present position by reason 
of the zealous activity of its secretary, who has 
ransacked the kingdom for speakers, and has been 
so successful that it is a flattering compliment to be 
asked to be present at a discussion. A technical 
society will not run itself any more than a business 
will, and unless the greatest labour is expended on 
it by the President, the Council, and all the officers, 
it will make no progress. The Electrical En- 
gineers have gone visibly backwards of late, but we 
trust that the present reform is the evidence of a 
new spirit, and that next session will see a great 
change in its proceedings. 





THE WEATHER OF MAY, 1896. 

F oops occasionally characterise the weather of 
May, more frequently droughts; and these ex- 
treme conditions are alike treacherous to agricul- 
ture. Ordinarily, however, May is a month of 
fine weather. In May the N.N.E. is the coldest 
wind; the S.W. the warmest. The greatest 
diurnal range of temperature occurs with clear sky, 
and is almost entirely due to prolonged solar radia- 
tion, as terrestrial radiation has very little effect 
owing to the shortness of the nights. The mean 
daily range of temperature is greatest in May, and 
the range of barometrical pressure is least. It is 
the sunniest month, and has, generally, the greatest 
intensity of solar radiation ; but the intensity of 
brilliant sunshine is often discounted by cold 
starlit nights which leave frost on the ground 
in early morning. The conditions necessary 
for a very pleasant day, in this month, are 
southerly wind and clear sky; for a bright night 
and hoar frost, northerly wind and blue sky. 
Easterly winds are expected in May; they keep 
evaporation active and maintain the dryness favour- 
able to the ordinary course of plant growth ; but 
when they are persistent, after a period deficient 
in rain, they are injurious to the young crops. 

For the British Islands generally, estimating by 
data for 1881 to 1895, 15 years, May was 

Warmest in 1893, with small rainfall, great atmo- 
spherical pressure, and resultant of the winds 8. 8. E. 

Coldest in 1885, with much rain, little sunshine, 
least pressure, wind W. by 8. 

Wettest in 1890, warm, low pressure, wind S.E. 

Driest in 1895,. warm, much sunshine, greatest 
pressure, wind W. 

Next Greatest Pressure in 1881, had similar con- 
ditions. 

Next Least Presswre to that of 1885 was in 1891, 
with marked cold, much rain, little sunshine, 
wind N.W. 

Most Sunshine in 1882, 53 per cent. of possible 
duration, very warm, small rainfall, wind 8. by W. 

Least Sunshine in 1886, 31 per cent., cold, rainy, 
wind §. 

The weather of May, 1896, was a continuous 
drought, with dry, dust-laden winds, scorching sun- 
shine on most days, and several very keen nights. 
In brilliant sunshine the wind was harsh ; and, if 
fresh, quite chilling. Such local and temporary 
rain as there was, fell in showers too scanty to 
make an impression on the drought, or replenish in 
the least the deficiency of water, and did rather 
harm than good on the land as a general result. 
The late winter was favourable to insect life, and 
the spring favoured the growth of weeds ; agricul- 
ture has now to contend with these pests as well as 
a scarcity of water. Hence the outlook for the 
crops and fruits is not encouraging, notwithstand- 
ing the propitious winter. The mean pressure and 
temperature of the atmosphere at extreme positions, 
to which the Isle of Man is central, were as 
given in the Table in the next column. 

The mean distribution of atmospherical pressure 
indicates a current of air from N.N.W.; the 
daily general directions of the winds give a resultant 
from the same point. The mean temperature was 
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Poritions | Mean Difference enon Difference 
eiVon8. | Pressure. | from Normal. ae from Normal. 
in. | in deg. | deg. 
North --| 980.21 above 0.30 49 above 2 
South --| 80.24 oo ome 55 ted | 
West ..| 30,84 os ee 57 he 
East --| 30.20 » aan 51 bil 
Central ..| 30.29 « we 54 above 3 
' 








warmest in Ireland, normal in east England. Most 
rain fell in the north of Scotland, least in the 
south of England, more in east England than in 
west Ireland; unusual conditions, which seem 
related to the wind-resultant. The winds were 
almost confined between N.E. and N.W., and 
strongest on the 20th, when the anemograph at 
Greenwich recorded a pressure of 15 lb. on the 
square foot. The distribution of rain in frequency 
and quantity may be inferred from the following 
results : 





| i . 
Places. | Rainy Days. | Amount. Pag nl 
| in. in. 
Saumburgh .. ~ 13 | 1,18 0.53 less 
wea” fo: 8 0.14 1.55 4, 
Valentia 6 | 0.24 2.89 ,, 
Yarmouth .. 8 | 0.52 i8l » 


The greatest atmospherical pressure, 30.55 in., 
occurred on the 25th ; nearly as much on the 8th ; 
least, 29.7, on the 20th. The highest tempera- 
ture, 85 deg., was reported at Llandovery on 
the 12th ; the lowest, 28 deg., at the same place 
on the 3rd. The mean temperature at 8 a.M., 
Greenwich time, for the entire area of the British 
Islands, at sea-level, was, on the Ist, 47 deg., in- 
creasing to 58.5 deg. by the 12th, decreasing to 
5l deg. by the 15th, again rising to 55.5 deg. by the 
17th, then falling to49.5deg. by the 21st, andincreased 
irregularly to 56 deg. on the 29th. The weather 
notations indicate clear days ranging between 15 
in the south and west and 5 in the north; over- 
cast between 18 in the north and 2 in the south 
district. There was brilliant blue sky generally 
from the 9th to 14th and 24th to 29th inclusive. 
Aurora was seen in north Scotland on the 2nd and 
3rd. Bright sunshine was registered during 233 
hours at Parsonstown, 201 at Aberdeen, 154 at 
London. During the four weeks ending 30th, the 
duration of sunshine, estimated in percentage of 
its possible amount, was for the United King- 
dom 52, Channel Isles 67, south-west England 65, 
west Scotland 56, south Ireland 55, south and 
north-west England 53, north Ireland 50, central 
England and east Scotland 46, east England and 
north Scotland 45, north-east England 39. Judged 
by mortality, the weather was salubrious. The 
death rate in the metropolitan district averaged 
18 per thousand per annum. Of all the Mays 
in this series that of 1896 was the warmest, the 
driest, had the greatest atmospherical pressure, 
but had almost an opposite resultant wind to that 
of 1893. 
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Screw Propellers and Marine Propulsion. By I. 
McKim Cuase, M.E. New York: John Wiley and 
Sons; London: Chapman and Hall, Ltd. [Price 1s.] 

Tuis work is one of very unequal merit. The 
chapters which treat of the geometry of the screw 
and of its manufacture are good, and it is evident 
that the author understands these parts of his 
subject, but when we come to the more theoretical 
portion, comprising fully two-thirds of the whole, 
we find it very disappointing. 

We are obliged to dissent from many of Mr. 
Chase’s statements, and from more of his conclusions. 
The opinions of the author given in one part of the 
book are frequently contradicted by unacknowledged 
quotations from other writers a few pages further 
on. Sometimes the quotation is acknowledged, 
but no comment is made, although it is at variance 
with some previously stated view. Thus Mr. Chase 
says, on page 91, ‘‘ It is an error to assert that one 
propeller may discharge a given weight of water at 
double the velocity of another, and both have the 
same efliciency ;” but on page 214 we read that 
if a gaining pitch screw could be constructed which 
would gradually accelerate the water, its efficiency 
would be equal to, and its thrust double, that of a 
screw of the same area and of a uniform pitch equal 
to its own mean pitch. These statements are 
difficult to reconcile. Mr. Chase gives a some- 





what remarkable explanation of the increase 
of resistance experienced by vessels passing over 
shallow water: ‘‘ The water below a ship may be 
supposed to be divided into a series of layers. The 
ship’s movement produces a corresponding motion 
in the layer of water immediately adjacent to the 
ship’s skin ; this layer produces motion in the layer 
immediately below it, and so on, as far as the wake 
motion extends, each succeeding layer having a 
uniformly reduced motion until it becomes nil (when 
the water is of a sufficient depth). If the bottom 
is reached before this motion ceases, the layer 
immediately in contact with the bottom is dragged 
to some extent over it, and thereby has its motion 
retarded ; this retardation is communicated to the 
layer immediately above it, and this again retards 
the layer immediately above it, and so on, until the 
retarding influence of the bottom reaches the 
ship.” On the same page we are told that the 
retarding effect is experienced in water of a 
depth several times greater than the draught of 
the ship, and a Table is inserted, from which it 
appears that the minimum depth at which a ship 
proceeding at a speed of 30 knots experiences no 
change in resistance is 250—what, we are not told, 
but referring to Mr. Taylor’s excellent book on 
‘*Resistances of Ships and Screw Propulsion ” 
from which the Table is taken, we find it is 250 ft. 
The author is not disturbed by the inference that the 
frictional wake must extend to a surprising depth if 
the influence he attributes to it is correct, although 
just previously he has quoted Osborne Reynolds to 
the effect that the frictional wake is probably reduced 
to nothing at the keel, and he himself assumes that 
this is so in an argument on page 108, to which we 
will refer presently. Moreover he quotes without 
comment a passage from Mr. Taylor’s work in 
which the true theory of the effect of shoal water 
upon resistance, namely, the interference with the 
orbital motion of the water in the wave system 
accompanying the ship, is very clearly stated. 

In the opinion of the author the thrust on the 
screw working in the wake of a vessel is greater on 
the lower half of the disc. The forward velocity of 
the water in the wake is supposed to diminish 
uniformly from the surface, where it is a maximum, 
to nothing at the bottom of the screw, and by 
a curious process of reasoning the conclusion 
arrived at is that ‘‘ notwithstanding the wake offers 
a greater initial resistance in the upper half of the 
screw’s disc, the thrust or pressure on the screw 
may be much greater in the lower than in the 
upper half in consequence of the greater quantity of 
water there discharged ina given time.” The author 
apparently overlooks the fact that the thrust depends 
not only upon the speed of flow through the screw, 
but upon the amount by which the water passing 
through it is accelerated by the screw’s action, and 
as the acceleration imparted by the upper blades to 
that part of the wake which has the greatest forward 
motion must clearly be greater than that imparted 
by the lower blades to that part of the wake which 
has a less forward motion, the conclusion which 
should be reached appears to be the opposite to that 
at which the author arrives. 

Mr. Chase tells us that the inertia of the water, 
or the resistance it offers to being put in motion 
from a state of rest by the propelling instrument, 
is an important factor in the problem of marine 
propulsion that has only recently been recognised, 
and he instances such examples of the effect of 
inertia as the ricochetting of shot from the surface 
of water, &c. These examples “ have influenced the 
author in forming the opinion that the inertia of 
the water plays a part in propulsion as well as the 
displacement,” and he supports his view by saying 
that ‘‘in many instances screw propellers have 
been replaced by others of smaller diameter, 
greater pitch ratio, and less helicoidal area, and the 
latter have proved the more efficient, because more 
revolutions were rendered possible, and conse- 
quently the water was acted upon by the blades 
quicker, and an increased benefit derived from its 
inertia.” We do not think the latter example at 
all conclusive. There is no doubt that an im- 
proved result may sometimes be obtained by re- 
ducing diameter and blade area, but this would, 
in our opinion, only show that either the screw was 
previously too large, and had too much blade fric- 
tion for maximum efficiency, or that the larger screw 
came toonear to the surface of the water and drew 
down air. It does not seem necessary to seek for 
some hitherto unrecognised factor of inertia to 
account for the improvement. The principle of 
momentum which has been clearly described by the 





author as applied to the propulsion of ships is 
equally applicable in all the cases cited by him, 
such as the ricochetting shot, &c. As the momen- 
tum of the stream projected aft by the propeller 
is the measure of the propelling force and is 
equal to the momentum acquired by the ship, 
so in like manner the equivalent of the energy ex- 
pended in changing the direction of the glancing 
shot will be found in the product of the quantity 
of water struck by the shot and the velocity im- 
parted to that water. The great speed of the shot 
causes a large quantity of water to be moved by it 
in the course of its glancing blow. Lord Kelvin 
has said that ‘‘if a horse could gallop fast enough it 
could gallop over the surface of the sea without 
sinking in.” This speed would be reached when 
such a number of blows were struck by its hoofs per 
second upon undisturbed portions of the water 
surface that the reaction due to the velocity im- 
parted to the large amount of water put in motion, 
was sufficient to support the horse’s weight. 

Another statement to which exception must be 
taken is that the thrust of a screw is proportional 
to its depth below the surface. Mr. Chase says, 
‘* When water under greater pressure is displaced, 
it is equivalent to an increase in the weight of water 
displaced.” The experiments quoted in support 
of this view in which the thrust of stationary pro- 
pellers has been found to increase with increased 
immersion within the limits of the experiment, 
seem rather to show that the immersion was not 
sufficient to exclude air, which will descend to a 
considerable depth when the screw is not allowed to 
move through the water. The chief experiment 
relied on is one made by Mr. Rennie in 1856. We 
have referred to his own account of it, published in 
the Proceedings of the Institution of Naval Architects 
in 1878, page 64, and illustrated by a diagram, and 
we find that, far from demonstrating the supposed 
effect on thrust of varying hydrostatic pressure, it 
shows clearly that after a depth of 4 ft. or 5 ft. was 
reached increased immersion had almost no effect. 
The thrust, instead of augmenting at a uniform 
rate, as it should have done if hydrostatic pressure 
had anything to do with it, rose rapidly for the first 
few inches below the surface. The increase became 
less and less as the screw was still further immersed, 
revolutions being kept unchanged, until at 5 ft. 
depth the thrust was almost constant,’ and from the 
direction of the curve it would evidently have 
become so if the screw had been tried at still 
greater depths. 

Much of the book under notice must be described 
as not quite up to date. For example, Mr. Chase 
says: ‘‘ The calculation of the proper disc area of a 
screw by following theoretical principles precisely is 
of great length and complexity, and for its details 
reference must be made to the Transactions of the 
Institution of Naval Architects for 1865.’’ He pro- 
ceeds to say that for ordinary practical purposes it 
is sufficient to find the area of a feathering paddle 
required to drive the ship at the desired speed, and 
to deduce the size of the screw therefrom. This 
was as good information as was to be had when 
Rankine gave it in 1865, but we do not proceed in 
this way now. Then, again, there is quoted in full 
the classical computation by Rankine of the speed 
of the Warrior, an estimate which was within 
sdo knot of the speed on trial. Although we do 
not succeed by our modern methods in getting such 
wonderfully close approximations, it is nevertheless 
true that modern methods have superseded these 
antiquated ones, which were based on incorrect 
assumptions. 

It is evident that the author has studied most 
of what has been written on the subject, and his 
quotations are not all taken from sources so 
ancient as those to which we have drawn attention, 
but he has not used a wise discrimination in his 
selection. We have dealt somewhat fully with 
what seem to us to be blemishes in a book which 
contains much sound practical work. The chapters 
upon drawing and pattern-making are excellent, 
and are illustrated by an unusually large number 
of woodcuts. A dravghtsman who has mastered 
them should be ina position to draw almost any of 
the fanciful forms of blade in which designers 
delight, and all those interested in the manufacture 
of propellers will find many useful hints and much 
profitable reading in Mr. Chase’s book. 
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NOTES. 
Tue Institution or Crvin ENGINEERS. 

Tue election of the members of Council of the Insti- 
tution of Civil Engineers, under the altered charter 
and bye-laws, has resulted in the representation on 
the Council for the first time of Canada, Australia, 
Ireland, Scotland, and Liverpool, by members of 
the Institution resident in the parts of the Empire 
represented by them. As a first result this is emi- 
nently satisfactory, and successive elections will no 
doubt gradually effect the changes aimed at by Sir 
Benjamin Baker, so that not only will the Institu- 
tion be in close touch with absent members, but the 
younger generation of engineers, who have stood 
aside for so many years to allow their seniors and 
practically retired members of the profession to 
enjoy year after year the dignity of a seat at the 
Council table, will have all of them a chance, if they 
do good work, of serving, say, three years on the 
Council whilst they are yet young men. It is under- 
stood that members resident in Canada, Egypt, 
Russia, Spain, and other parts of Europe recorded 
their votes, and that the home members voted 
loyally for the members of Council nominated to 
represent their fellow-members in different parts of 
the Empire. This year the Indian members had 
no opportunity of expressing their views, but next 
year no doubt they will, by a preliminary ballot in 
India, select some member resident in India whose 
name would be put on the balloting list for election. 
The election of this representative would be prac- 
tically assured by the loyal co-operation of the 
home members, but of course any Indian member 
could record his vote by giving the necessary in- 
structions to his agent in this country in anticipa- 
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tion of the voting. The British Empire is of such 
great extent that grave inconveniences might pos- 
sibly result if the balloting list were issued early 
enough to reach and be returned from all parts, 
and not the least of the drawbacks to this course 
would be the temptation to canvass for votes, 
which is a matter at present complained of by 
members in connection with the election of ordi- 
nary members into the Institution. 


Tue Zone System 1n Hunaary. 

The zone system of fixing fares on the Hungarian 
railways, the inauguration of which was heralded 
by such a fanfare of trumpets, seems, even on the 
admissions of the administration of the lines, to 
have proved far from a complete success. It is true 
that the number of passengers carried increased 
from 9,056,000 in 1888 to 28,623,700 in 1892, but 
although the length of line open was also 10 per 
cent. greater, the receipts in the same period have 
only increased 40 per cent. As a matter of 
fact, passengers have dodged the tariffs in every 
way. Thus, they could be picked up at certain 
stopping places which were not regular stations, 
and the distance between such stopping place and 
the next station was not counted in fixing the tariff. 
Hence, when such a stopping place was near a 
station, many passengers, who under ordinary con- 
ditions would have boarded the train at the latter, 
walked on to the stopping place, and thus got 
carried free for some distance. This has now been 
altered, and the zone tariff for local traffic extends 
from one station to the next or next but one, re- 
gardless of distance. Other troubles arose in con- 
nection with the long distance zone, as passengers 
were permitted to break their journeys at inter- 
mediate stations, with the result that the ticket was 
often transferred to another individual, with con- 
sequent loss to the line. To stop this, passengers 
are now totally prohibited from breaking their 
journeys, and the tickets themselves are available 
only for 24 hours. As regards medium distance 
traffic of from 16 to 140 miles, though rates on the 
adoption of the zone system were reduced some 
40 per cent., the increase in the number of 
passengers has been only 22 per cent in four years, 
and it is stated that the facilities for evading the 
rates are so great, that no amount of regulations 
can check it. In the case of local traffic, however, 
an increase of nearly 174 millions of passengers was 
effected in the four years, or 730 per cent., the re- 
ceipts being raised 200 per cent. in the same time. 
This increase, however, is largely due to the prac- 
tice we have already referred to of passengers 
walking short distances to make journeys at local 
zone rates, when they ought. really to come under 
medium distance tariffs. 


A Gas Lamp ror CHEckine Borer Furnaces. 

Mr. Walther Hempel has devised a simple appa- 
ratus which, according to a communication of his 
to the Chemische Industrie, is performing for the 
boiler furnace in his laboratory at Dresden, what 
the manometer and water gauge do for the steam 
and the water. An excess of air in a furnace is 
difficult to avoid, but leads to heavy waste, inasmuch 
as with every volume of oxygen we introduce four 
volumes Of nitrogen which have to be heated without 
giving any return. Gas analytical apparatus and 
gas balances can be employed to show the actual 
condition of affairs ; but we have nothing like the 
voltmeter to tell the stoker by a glance how his fires 
are burning. The development of Davy’s safety 
lamp has taught us that the height and shape of a 
flame afford indication of the state of the atmosphere 
In boiler flues a flame should 
not burn ; but if we supply, through a side channel, 
sufficient air to the test jet to prevent its extinction, 
the fluctuations of the jet will keep us informed re- 
specting the proportions of carbonic acid and 
oxygen in the gases of combustion. The gas jet 
burns in a graduated glass tube fixed in an iron pipe, 
connecting the tube with the flue and the chimney. 
The lower connection should be near the end of the 
internal flue, as air always gains admittance through 
the porous brick walls. This connection also con- 
tains a dustbox. A rubber pipe branches off to the 
draught cylinder, which is constructed on the lines 
suggested by Kretz. The cylinder, which is not 
hermetically closed, contains an inch or two of a 
mixture of paraffin oil and carbon bisulphide, just 
heavy enough to sink in water, over which stands 
a column of water. The rubber is joined to a 
glass pipette which dips into the oil below. If the 
pressure diminishes in the branch channel contain- 
ing the jet, the water will rise a little in the wide 





bulb of the pipette ; but there will be a consider- 
able rise of the oil in the fine stem. The auxiliary 
air supply to the jet is regulated as in a Bunsen 
burner by means of two revolving shutters, one 
below, the other above. To start the apparatus, the 
gas pipe is withdrawn and the jet lighted. Both 
shutters are opened, and the height of the flame is 
adjusted, if necessary, by pouring more water into 
the cylinder. The dampers are set just to keep 
the fire burning, the upper shutter is closed and 
the lower turned until the jet extinguishes ; this 
position is marked. The dampers are now set to 
normal, the jet is relighted, and the lower shutter 
is brought close up to the mark. The jet will then 
continue to burn, but fluctuate with the furnace air 
supply. If the device really works as smoothly as 
Mr. Hempel says, it would lend itself to the wider 
applications he suggests, for controlling gas pro 
cesses in general, such as take place in salt-cake 
furnaces, in burning sulphur, generating chlorine 
&e. 





THE ADMIXTURE OF KENTISH RAG- 
STONE WITH PORTLAND OEMENT. 
Ir will be within the recollection of our readers 

that quite a storm was raised last year in the 
English Portland cement trade by the publication 
of the fact that certain makers were “ improving”’ 
or ‘‘adulterating” their cement with a considerable 
percentage of ground Kentish rag. A controversy 
as to the legitimacy of the practice broke out in 
our columns and extended over many weeks.* The 
partisans of the addition declared that the strength 
of their cement was increased, whilst the opposition 
denied that ground Kentish rag either had, or could 
have, any cementitious value. The careful report of 
Dr. W. Michaelis, Berlin, to the London Chamber 
of Commerce, which we publish below, shows that 
there was a certain amount of truth on both sides of 
the question, and isinteresting as being an additional 
proof of the fallacy of deductions drawn from tests 
of neat cement. Were cement used neat in practice, 
it appears, from Dr. Michaelis’s results, that the 
addition of the Kentish rag might be easily de- 
fended, as on adding it to even the best Portland 
cements in the proportion of 15 to 20 per cent. the 
strength was certainly not diminished, but was, if 
anything, increased. The cement and sand tests, 
however, tell a different tale, and uniformly show a 
loss of strength due to the addition. These results 
are hardly surprising, as it has long been known 
that a comparatively coarsely ground cement will 
give better results on a neat test than a very finely 
ground one, the relative positions being reversed 
when the cement is mixed with sand. The follow- 
ing is Dr. Michaelis’s report : 


To the Secretary, Cement Trade Section, 
ondon Chamber of Commerce, 
Eastcheap, London, E.C. 

Srr,—I have the honour to forward to the Chamber a 
treatise on the behaviour of hydraulic cements in sea 
water, which may be of the greater interest as it throws 
light on a question now under discussion by the Cham- 
ber, namely, the admixture of improving substances with 
Portland cement. 

There is no doubt that real pozzuolanas are most 
valaable admixtures in all kinds of hydraulic limes and 
cements, containing as much lime as Portland cements do, 
The characteristic of true pozzuolanas is that these sub- 
stances set and harden with quicklime in water. Kentish 
ragstone is a marl or argi us limestone, the clay 
(silicates) of which has, in the unburnt state, hardly any 
pozzuolanic property at all. Kentish ragstone cannot, 
therefore, give rise to a chemical reaction with Poré- 
land cement, but it can act physically on it. To 
decide the controversy about the advantage or use- 
lessness, some say ‘‘ adulteration,” of an admix- 
ture of Kentish ragstone with Portland cement, I 
have made an investigation, the results of which you 
will find in the annexed Table. This investigation 
proves that there is no possibility of a chemical im- 
provement, and this is shown—apart from the already 
mentioned fact that the clay of this substance has in 
itself no hydraulic property—by the tests of the sand 
mortars, as the admixture of the Kentish ragstone 
diminishes the quantity of cementitious matters, and 
lessens the strength ; but it proves by the tests of the neat 
cement mortars that Kentish ragstone can, to a certain 
extent, physically improve Portland cement, as an ad- 
mixture of 15 per cent. to 20 per cent., or of 15 to 20 parts 
to 85 to 80 parts of Portland cement, gives very eatisfac- 
tory results. It is clearly shown that an admixture 
within such limits can improve the very best cements— 
there exists nowhere better Portland cement than that 
of the ** Stein” Works—to a certain extent, as tostrength, 
setting properties, colour, and plasticity; otherwise, 
one-fifth of a worthless substance in the cement would 
diminish nearly in the same ratio the strength of the neat 





* See ENGINEERING, vol. lix. 
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cement mortar. But as there is hardly any application 
of neat cement mortar, it is not a matter of great con- 
sequence that, in its neat state, Portland cement may 
be somewhat improved by a judicious admixture of 
Kentish ragstone. 2 

As to the general application of sand mortars, ib must 
be kept in mind that by the admixture of Kentish rag 
stone the amount of cementitious matter is diminished. 
I cannot, therefore, defend the addition of Kentish rag- 
stone to the Portland cement in the market. _ 

Explanation of Table.—Comparative experiments on 
the strength of Portland cement mortars prepared with 
two Portland cements A and B neat (I.), and with sand 
(IL.), unmixed and mixed with Kentish ragstone, and 
with fine sand (ITI.). 

The test briquettes were made with parallel and even 
surfaces. They remained for the first 24 hours in a moist 
atmosphere, and then in fresh water of 60 deg. to 65 deg. 
Fahr., up to the moment when they were broken. Im- 
mediately before that operation the density of the 
briquettes was ascertained. The strength of compression 
was ascertained with the same briquettes, which, when 
broken by tensile strain, were again put into water, bound 
together by an india-rubber band, and crushed in a 
hydraulic press of the highest precision. Though the 
results obtained in this manner are somewhat different 
from the strength got with cubic briquettes, they are far 
more reliable in this case, as only the relation of strengths 
can be of interest, and the great advantage of this method 
is that the strength is obtained from the very same mortars, 
the tensile as well as the compressive strength. The sub- 
stances used were : 

A. Sbettin Portland cement, ‘' Star” brand. (Toepffer, 
Grawitz, and Co.) 

B. Oppeln Portland cement, “‘Groschowitz” (Schles- 
Act. Gesellsch. Groschowitz, Upper Silesia). 

C. Standard sand of Berlin (Freienwalde), washed 

uartz sand between the wire gauze sieves with 400 and 
400 meshes per square inch, marked ‘‘ St. 8S.” 

D. Fine quartz eand, “F. 8.,” washed Freienwalde 
sand, which paeses the wire gauze sieve with 6000 meshes 
per square inch. 

E. Mixed grained quartz sand, ‘“‘M. 8S.” (70 per cent. 
of St. S. and 30 per cent. of F. 8). This mixed grained 
sand was purposely used in order to reduce as much as 
possible the favourable, merely physical action of finely 
powdered substances, when mixed with the coarse-grained 
standard sand. 

¥F. Kentish ragstone of such a fineness of powder that 
it passed wholly the wire gauze sieve, with 6000 meshes 
per square inch. The figures given represent the mean 
of 10 single tests, and are in pounds per square inch. 

The arrangement of the figures in the Table below in 
five groups makes it clearly evident that the admixture 
improves the strength, or at least does no harm to the 
strength of neat cement; but that it diminishes the 
strength of sand mortars, not, however, to such an 
extent as an admixture of finely sifted washed quartz 
sand (III.) 


TABLE of results of strength of tension and compression 
of Portland cement, neat and sand mortars, pure 
cement and cement with admixture of Kentish ragstone 
and with admixture of fine sand. The figures of 
strength are in pounds per square inch ; each figure is 
the mean of 10 single tests. The briquettes hardened 
in water of 60 deg. Fahr. to 65 * Fahr. Density 
immediately out of water, superficially dried : 

St. S. = Standard sand between 400 and 800 meshes per 
square inch. 

F, S. = Fine sand through 6000 meshes. 

M. S. = Mixed grained sand, 70 per cent. St. S. + 
30 per cent. F. 8. 
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OUR NAVAL POSITION. 
To THE EprTor or ENGINEERING. 

S1r,—1 understand that Mr. Goschen has recently de- 
clared that the Admiralty is not, and the public should 
not be, affected in the slightest degree by statements 
about the Navy made by an outsider. This is tantamount 
to a promulgation of the infallibility of the Admiralty— 
rather a strong pesition to be taken up by a public servant 
pro tem., holding his office by public favour. What Mr. 
Goschen appears to convey is, that no matter how patent 
the facts, a statement of those facts by an outsider, even 
if couched in the identical words of an Admiralty official, 
is not to be accepted as true. No matter how obvious, 
how logical, the conclusions drawn from admitted facts, 
unless drawn by an Admiralty official, they have no 
weight, and are not to be accepted as legitimate deduc- 
tions. I am not surprised at Mr. Goschen taking up such 
an attitude, and making such a declaration. I fail to see 
how he could have done otherwise ; he had no alternative. 
The lurid light thrown on our ape of battleship con- 
struction by the appearance on the scene of the Japanese 
ships Yashima and Fuji, and on our policy of cruiser 
construction by the appearance of the Chilian Esmeralda, 
supplemented by the results of the 30 hours’ coal con- 
sumption trial of the Renown, has exposed the fallacy 
underlying those policies in all its nakedness, The 
Admiralty, realising that in argument it has not a leg to 
stand upon, attempts to make sure of its position by de- 
claring that it is above and beyond the arguments that 
might be raised by mere ordinary mortals. ell, we will 
see as time progresses how this works out in practice. To 
occasional critics like myself the dogma is harmless; 
criticism is to us merely an interlude, and we are not at 
all likely to be impressed or repressed by the Goschen 
thunder. The point of interest lies in what the technical 
press will do in the matter—the professed critics—for 
you see, Sir, that ae for example, are an outsider just 
as I am, and your leading articles come under the same 
category as my letters. So long as you support the 
Admiralty through thick and thin, spread out the sheets 
of ENGINEERING, as Walter Raleigh spread his cloak, over 
the muddy places in the path of the mighty ones of 
Whitehall, you will be graciously permitted to bask in 
their smiles. But when you exercise that liberty—the 
vaunted privilege of the press—to say, when you like, 
something nob flattering about the Admiralty, then your 
readers are invited by Mr. Goschen not to pay any atten- 
tion to what you say, because you are an outsider. 

And yet the position has its humorous aspect. 
course it never occurs to Mr. Goschen that while he is 
declaring that his people will never, no never, be affected 
by outside criticism, said people are taking a hint from 
such criticism, but saying nothing to him about it. The 
Monarch is a case in point. You will remember, Sir, 
that, comparing the performances of that ship on trial 
with her new engines, with her ang rformances as 

iven in a paper by Sir William White, I found material 
or a tolerably rough criticism of the Admiralty’s ideas on 

screws. On; the trial referred to she had a two bladed 
propeller of absurd proportions, the sort of thing that 
might have come from a professor’s class-room, but could 
not possibly have originated with men having the most 
rudimentary acquaintance with single-screw propulsion 
as practised in the mercantile marine. Naturally the 
pe ormance was on a par with the propeller; 400 more 

orse-power was developed, and a knot an hour less speed 
was attained. About the time [ wrote to you on the sub- 
ject, Earl Spencer’s memorandum accompanying the 

aval Estimates —— and it stated that the Monarch 
had passed through her steam trials satisfactorily. Of 
course this was not the case. Nothing could be clearer, 
from Sir William White’s own figures, that the trial was 
unsatisfactory, and it would be interesting to learn 
how, and by whom, Earl Spencer was deceived in this 
matter, for deceived he was, and through him the 
country. Well, the Monarch has lately been through a 
further trial, a new propeller with three blades having 
been fitted in the interim. The Times says there was a 
marked improvement in the performance, the excessive 
vibration was reduced, and, for 400 less horse-power, 
1? knots more speed was obtained, that is, 15? knots, the 
maximum being nearly 17 knots. There had meanwhile 
been a change of Ministry; Earl Spencer was gone, and 
would not know how he had been deluded as to the 
character of the trial he called satisfactory. The new 
Minister would know nothing about the earlier trial, and 
take the later one as a display of the genius of his de- 
partment. All the same, until my letter appeared the 
meee | roper had no idea they were perpetrating a 
farce, and the alterations made show the value and effect 
of criticism, although Mr. Goschen says it has neither 
value nor effect. 4 letter appeared in ENGINEERING, 
March 1, 1895, and I would ask those of your readers 
interested in such matters to read it in the light of sub- 
sequent events, and judge whether it was or was not 
justified. I think they will find it was; and as time goes 
on, and our knowledge extends, it will be found that 
everything I have said, or may yet say, about Admiralty 
work is fully justified. 

In my last letter I pointed out the bearing of the 
Yashima on certain features of our battleship design ; 
the Renown’s, which is practically a-sister ship, helps 
us a step further. As to her speed trials I can say nothing, 
her draught of water atthe time being undisclosed ; but 
on the 30 hours’ trial she was loaded down to her normal 
draught, 26 ft. 9in., and displacement 12,350 tons ; and 
she steamed 15 knots, fully, for 6180 horse-power. The 
= Sovereign, as Sir William White told us, in 1894, 
took 8180 horse-power for 15 knots on the “thorough 
test” run from Plymouth to Gibraltar ; so apparently it 
takes 2000 more horse-power, say 33 per cent., to drive the 
Royal Sovereign than it takes to drive the Renown, at 
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15 knots, that being the highest speed which the former 





ship is capable of maintaining for continuous steaming. 
Both ships are the same length, and are fitted with the 
same engines, so neither of those factors in propulsion 
affects the result ; the difference can only be accounted for 
by the increased beam, draught of water, and displace- 
ment, and the much fuller form of the Royal Sovereign. 


Calculated from the usual expression, pi, the difference 
in power would not be so great as it is; it appears then 
that the factors other than displacement have a material 
bearing on the result. The question arises, why do these 
disabilities exist in the ship? Mr. Goschen’s argument in 
the House of Commons would suggest that it is to carry 
more coal, but the extra coal is eaten up by the extra re- 
sistance of the big ship, 1200 tons being required in the 
Royal Sovereign to do what 900 would be sufficient for in 
the Renown, a fact which somewhat disturbs that argu- 
ment. Of course the Renown is inferior to the Royal 
Sovereign as a peng, oe 7 both in offensive and defen- 
sive qualities, but the Yashima is not, and in matters of 
8 + for power there is nothing whatever to suggest that 
she will not perform as well as the Renown. A stand-up 
fight between the Yashima and the Royal Sovereign 
would be fair enough, as far as their capabilities of 
giving and receiving knocks are concerned; but in 
matters of strategical and tactical advantages, the 
Elswick ship is immensely the superior. This is due, 
partly to her reduced weight, requiring less power to 
drive her straight ahead, and prety reduced inertia 
for rapid tactical evolutions ; and partly to her increased 
boiler capacity, giving a better command of steam for all 
purposes. 
aving before me the facts of the Royal Sovereign’s 
run, and Sir William White’s evident satisfaction with 
the performance, I felt justified in the summer of 1894 in 
characterising the trial trips of that ship and other ships 
of the Navy as ‘‘laboratory experiments.” This expres- 
sion appears to have caught the eye of Mr. Durston, who 
said, in replying to the discussion on his paper on ‘The 
Machinery of Warships,” that certain performances by 
some of our ships were something more than laboratory 
experiments, I have no doubt he quoted the very best 
results for continuous steaming that he could muster, and 
the discrepancies between them and the trial results are 
remarkable. He referred to runs by two others of the 
Royal Sovereign class, Resolution and Ramillies, the 
wer in both cases being very nearly the same as in the 
yal Sovereign, call it 8200; and he also referred to a 
run by the Royal Arthur, with a power of 8821. This 
latter is of interest, because her boilers, larger than the 
others, are the same as in the Majestic class, and there- 
fore it gives us an idea of what that class will be able to 
do in maintenance of power. Of course, being bigger and 
fuller ships than the Royal Sovereign, the extra power 
will be eaten up by extra resistance, but of that more 
anon. Mr. Durston argued that if more power were 
required the stokers could be put on two watches instead 
of three, and presumably the air pressure in the stoke- 
— increased ; but he did not say how long that would 
ast. 
Now let us compare the Royal Sovereign, steaming 15 
knots, and the Yashima steaming alongside of her. The 
former is indicating 8000 horsepower from eight boilers, 
and the latter 6000 horse-power from 10 practically equal 
boilers, the former doing her best under normal condi- 
tions, the latter jogging along comfortably, with the 
stokers having an easy time. If the former were com- 
pelled to move faster, if possible, by movements of an 
enemy, it could only be done under conditions that could 
not long be maintained ; the latter could steam as fast 
with 8000 horse-power from 10 boilers; and if she made 
an effort, and worked her 10 boilers as hard as the Royal 
Sovereign worked her eight, she would run away from, or 
overtake, that ship at the rate of two knots an hour. 
Moreover, suppose the two ships came to close quarters, 
and wanted to ram one another, what chance would our 
heavy lumbering brute of a thing, requiring so much 
power to get her under way, or take way off her, opera- 
tions running down the steam pressure at a rapid rate, 
have with the lighter, well-boilered Japanese ship? Very 
little chance, and Lord Walter Kerr’s letter that Mr. 
Goschen quoted from in the House, shows that this is so. 
What applies to the Renown in comparison with the 
Royal Sovereign, applies also, to a greater or lesser extent, 
to all the modern first-class battleships of other Powers ; 
they all require less power for the same speed as our ships, 
generally speaking, less coal for that power, and conse- 
quently the relative value of their coal storage is not to 
be judged by the absolute weight carried, but by the ratio 
of weight to power required for the same speed as our 
ships, When Mr. Goschen held forth on the limited coal 
supply of foreign ships, and said that in some of them it 
was so small as to restrict them to the Channel, he quite 
overlooked that feature; or his infallible advisers and 
coaches overlooked it for him, as a point on which it was 
better he should be kept in ignorance. Two French 
battleships, Charles Martel and Carnot, are now passing 
through their steam trials, and no doubt before long the 
results will be published and generally known. They are, 
approximately, the length, beam, and draught of water 
of the Renown, with rather less displacement, and like 
that ship should steam the 15 knots of the Royal Sovereign 
for 6000 horse-power. Another French ship, the Jauré- 
guiberry, rather shorter than these two, and therefore, 
according to Sir William White, at a disadvantage, has, 
on @ preliminary trial, steamed 164 knots for 7000 horse- 
power, so it appears as if the Renown results were likely 
to be corroborated by the French vessels. If, then, they 
can maintain 8000 to 9000 horse-power continuously, they 
can run away from or overtake our ships with ease. To 
talk about blockading such ships, or preventing them 
effecting a junction with other ships similarly favourabl 
circumstanced, such as the Russian battleships, is ran 
nonsense. The two powers possess jointly a fleet that 
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would simply make rings round our Mediterranean fieet ; 
and if we have to despatch the Channel fleet to help, our 
remaining vessels would have a brisk time with the 
French vessels of the Valmy class, to say nothing of the 
Russian Baltic fleet. If we want to shut up hostile flects, 
we can only do it by blockading them by ships at least as 
fast, preferably faster, than the blockaded. These ships 
we do nob possess ; the extra coal carried is discounted by 
the preposterous dimensions, and altogether we are drift- 
ing into a a unpleasant position as a result of the 
worship of the big battleship fetish. It does not improve 
the position to learn that the man intrusted = the 
country with the duty of seeing that, above all things, 
the roger the interests are safeguarded, declares the high 
priests of the fetish to be infallible, and their doings beyond 
the country’s ken, or scope of criticism. The Russian 
vessels, as I have before pointed out, have such 
boilers, that running like a mercantile steamer under 
funnel draught alone, they can maintain 10,000 horse- 
power continuously. Forced draught is not used, but 
if ever that eer adopts the Howden or Ellis- 
Eaves systems of mechanical draught for its boilers, with 
very large furnaces, for which they are especially suitable, 
it will be an evilday for us. The power maintained, an 
the consumption for that power will place their ships out 
of all comparison with ours either as regards speed or coal 
endurance. The three French battleships I have named 
have water-tube boilers, but not of the Belleville type; 
the grate area being from 1000 to 1100 square feet. Mr. 
Durston says that such boilers, if Belleville, would be 
good for 11,000 to 12,000 horse-power continuously, and as 
they are at least as good as the Belleville, it is quite clear 
that one of our ships would never see one of them if not 
convenient to the latter. But to equal our ships there is 
no need for such powers; if they can maintain 8 or even 
74 indicated horse-power per square foot of grate, they 
can easily pass our ships, and their coal consumption 
would not be extravagant. The fact is that the French 
have not gone outside the known range of experience with 
water-tube boilers; the pressures are not high, and the 
engines are large enough for the power even at a reduced 
pressure. Our Admiralty people have gone at the 
thing like a bull at a gate, a great jump in pres- 
sures, and a great reduction in size of engine; the 

ower per square foot of grate that will make the 

rench battleships successes as compared with ours, will 
leave our cruisers simply failures. Auattempt to get the 
legend power from the boilers of our cruisers will result in 
such a reckless extravagance in coal, which taken into 
account with the enormous power required to drive such 
preposterously large vessels, will leave our commerce pro- 
tection where it isnow. That I am told is what they 
think in the States, so they do not consider it necessary to 
build more cruisers or commerce destroyers, battleships 
more powerful than ours, and torpedo craft comprising 
their present programme. 

It appears then that the Royal Sovereign design is 
based on a fallacy which is now exploded. She had no 
boilers to give her the speed which would gain anything 
from her length, she carried nothing extra at normal 
draught, and to carry that much had a high coefficient of 
fineness, .632, pave as much coal into her as would 
place her on a level with the best foreign vessels, adding 
to draught and aggravating an already full form was the 
last straw, and now we are beginning to find out just 
how much she and her sisters are worth. The Majestic 
class looks rather better, there is more to show for the 
tonnage, but this is due simply to the Harvey system of 
treating armour-plates, thin plates so treated having the 
same resisting power as much thicker ones not so treated, 
and therefore a given weight gives equal protection to a 
larger area. Had it not been for this process the Majestic 
would have been impossible, she owes her existence to it. 
Let any one curious on the point substitute 9-in. plates in 
the Majestic, and a curved ——* deck, for exist- 
ing arrangements in the Trafalgar, see what could 
be done with the weight saved, and then sit down 
and contemplate the folly of the 15,000-ton ship, the 
much more than 15,000-ton ship when she has the coal 
on board, which will make her superior to all comers, as 
Mr. Goschen says our ships must be. As it was, it took 
some scheming to get the Majestic design to work out. 
Some 700 tons were added for only 10 ft. more length, the 
coefficient of fineness being raised to .648, a feature that 
will tell when deep loaded. The belt was shortened 
30 ft., the armoured bulkheads being made convex to the 
ends of the ship to meet the ends of the belt, and 
although more guick-firing guns are carried, the citadel is 
no longer. Care was taken to try the pair, at a very 
light draught, giving results absolutely fictitious, but 
sufficient to throw the public off the scent; a proper test 
is over a three or four days’ run, starting full of coals and 
stores, as they would start to meet the enemy. Such a 
thing is not likely to be done ; of course, if the infallible 
power says it is all right, that should be sufficient. But 
in spite of this, reasonable men will feel that in the 
interests of the nation such adequate test is imperatively 
needed after the light thrown on the subject of coal by 
the trials of the Renown, for unfavourably as the Royal 
Sovereign compared with that ship, the Majestic will 
compare more unfavourably through an extension of the 
same causes, and actual reliable data should be obtained 
with the least possible delay. 

In conclusion, Mr. Goschen asks the public not to 
believe an outsider when that outsider puts official figures 
before them, and rehearses the simple and obvious deduc- 
tions from them. Now an outsider asks his fellow- 
citizens not to believe Mr. Goschen when he makes any 
statements about the speed or powers of ships, unless he 
supports those statements with figures which show that 
the powers and speeds have been obtained under those 
conditions of load carried which Mr. Goschen said in the 
House controlled our shipbuilding policy. Mr, Goschen 





may try and obscure the facts in the interests of official- 
dom, but Magna est veritas et prevalebit, 
I am, yours faithfully, 
Argus, 





SPRING-LOADED CHECK VALVES FOR 
STEAM BOILERS. 
To THE Epiror or ENGINEERING. 

Srr,—We noticed in your issue of February 7, on 
page 204, an abstract of specification of patent for the 
use of springs to avoid concussion, vibration, and noise 
in check valves; but would point out that this does nob 
appear to be novel; we ourselves adopted the plan at 
least six years ago, and we were under the impression 
then that it was not new, and this we believe will be 
found to be the case. 

There is no doubt as to the efficacy of the contrivance 
for the first case in which we used it was for some sm 
engines running at as of over 600 revolutions, and 
in spite of this speed the feed pump worked practically 


noiselessly, 
Yours faithfully, 
W. Sisson AND Co, 
Quay-street Iron Works, Gloucester, June 1, 1896. 





THE BESSEMER PROCESS. 
To THE EpIToR or ENGINEERING. 

Str,—I have delayed answering the criticisms on my 
address as President of the American Institute of Mining 
Engineers on the ‘‘ Invention of the Bessemer Process ” 
until I could carefully consider the objections urged againet 
the claims of William Kelly, and especially until the 
‘argument by abuse ” had been exhausted. The question 
at issue is one of fact, to be settled by the rules of evidence, 
and not by abuse or denunciation, or the demolishing of 
‘claims ” that were not advanced by me. I have care- 
fully read every written and published word in reply that 
has come to my attention, and have as carefully recon- 
sidered all the evidence offered, as well as other that has 
been brought to my notice. This has only served to 
strengthen the conviction reached after careful investi- 
gation more than 20 years ago, a conclusion in which I 
was at one with many of the most prominent steel and 


Kelly and Bessemer in 1856-7, Bessemer was represented 
by the late Mr. R. H. Eddy, the attorney who secured 
his patent. This attorney, in a letter dated February 
26, 1857, professed his ability to show that ‘‘ Kelly did 
not make the invention.” The only evidence submitted 
in Bessemer’s behalf to justify this assertion, so far as I 
have been able to ascertain, was a copy of the Artisan of 
September 1, 1856; of the London Zimes of es. 14, 
1856; and of Bessemer’s English patent of October 17, 
1855, No. 2321. The only claim made for this evidence 
was that it proved that Bessemer made his invention 
before October 17, 1855. There is not in the files at 
Washington, so far as I can discover, one word of testi- 
mony to show that ‘* Kelly did not make the invention.” 
There is not a word of testimony, and never has been, to 
impeach the veracity of Kelly’s witnesses, and when on 
April 13, 1857, the Commissioner of the United States 
Patent Office decided the question of priority of invention 
in favour of Kelly, and ordered a patent to issue to him 
unless an appeal was taken by Bessemer within 60 days, 
no appeal was taken, and Bessemer allowed the decision 
of the Patent Office in favour of Kelly to stand unchal- 
lenged, at least in the only legal way in which it could at 
that time be questioned. 

In a word, the testimony of these men as to the facts 
set forth in their affidavits was uncontradicted by compe- 
tent testimony at the time, and is to this day, after 40 
years. It is not vague, and if the testimony is one-sided, 
as Sir Henry asserts, it is bis fault. He had his day in 
court, his privilege to cross-examine, and his right of 
appeal, and he exercised none of them. Under such con- 
ditions it is simple justice and strictly in accord with the 
rules of evidence to assume that these men told the truth. 
If they did, Kelly invented this process in 1847, at least 
seven or eight years before Bessemer’s earliest date. 

My second line of proof was the decisions of the United 
States Commissioner of Patents : first, in the interference 
suit in 1856-7; second, in Kelly’s application for an 
extension of his patent in 1871. The wording of these 
decisions, so far as relates to the point in question, was as 
follows. In 1857 the Commissioner said : 

‘It appears that by the concurrent testimony of 
numerous witnesses Kelly made this invention, and 
showed it by drawings and experiments as early as 1847, 
and this testimony appears to be reliable in every respect. 
. . . Priority of invention in this case is awarded to said 


iron makers of the United States at that time, viz., that | Kelly 


William Kelly was the inventor of what Holley described 
as the essential feature of the Bessemer process, which 
was for many years known in this country among many 
steel and iron makers as the pneumatic or Kelly process. 

As so many things have been disputed which I did not 
assert, may I state just what I did claim in my address? 

1. Accepting the definition of Holley, I claimed that 
the essential feature of the Bessemer process was ‘‘ the 
decarburieation of crude cast iron by the air blast in a 
vessel independent from the blast furnace or furnace in 
which it was melted, and without the application of 
external heat.” 

2. That the invention set forth in the patents under 
consideration of both Bessemer and Kelly was covered 
substantially by this definition. 

3. That Kelly, and not Bessemer, was the original in- 
ventor of the process so far as it is covered by this de- 
finition, 

In proof of this claim I adduced : 

1. The statements under oath of 22 persons taken in the 
interference case between Kelly and Seana in 1856-7 
who testified of their own knowledge that in 1847 and 
1851, and later, Kelly described and practised this in- 
vention. 

2. Decisions of the Commissioner of Patents of the 


United States in at least two cases in which it was decided, | P’ 


after extended hearings and investigations, that Kelly, 
not Bessemer, was the original inventor. 

8. The statement under oath of A, L. Holley that he 
considered Kelly’s invention the first practical develop- 
ment of the process. 

It will be noted that all of this evidence is either the 
decisions of sworn officials or is given under oath at legal 
hearings when false swearing would be both moral and 
legal perjury. In discussing Kelly’s claim to be the 
original inventor, I pur y and rigorously confined 
myself to this evidence, all of which is a matter of record 
and not of memory. 

Just here let we say that I have no desire, nor have I 
attempted to ‘‘ whittle down the Bessemer process,” nor 
to sum it up in the words “‘ blowing air into iron. If the 
question of the invention in its entirety of the Bessemer 

rocess as it is understood today were the point at 
issue, Sir Henry Bessemer is certainly not its sole in- 
ventor. He did not invent the Mushet feature, the use 
of the triple compound, and the production in the United 
States of as much as 4,160,072 tons of cast-steel ingots in 
1892 (not 1872, as Sir Henry states), would have been 
impossible without Holley’s inventions for quick working. 
I oe ly prope god confined my claim for pf to 
what has been ed the pneumatic feature, and which 
Holley characterised as the essential feature of the 


process. 

What is the answer of my critics to my claims? To 
the first it is that these men did not know what they 
were talking about; that they were unworthy of belief ; 
that their testimony was ‘‘ vague” and has been dis- 
credited. 

I reply that on no single statement of fact has the 
testimony of one of these men been impeached or dis- 
credited, though the opportunity was offered Bessemer to 
so impeach this testimony both when the patent was 
originally granted to Kelly in 1857, and when the appli- 
cation for the re-issue of his patent was before the Patent 
Office 14 years afterwards, in 1871. 

In the interference suit in the Patent Office between 





In 1871 the Commissioner reported: ‘‘ Kelly’s own 
statement of the history of his invention is full and clear, 
and when taken in connection with the statement of the 
witnesses, seems to be both intelligible and truthful.” 

These two cases are, so far as I am aware, the only 
times when priority of invention has ever been directly or 
indirectly submitted in the United States to a pen or 
> eee decision, and the decision was against Mr. 

essemer in both cases. 

The answer by my critics, when they meet this point at 
all, is that they have but little res for the decision of 
our Patent Office and judges; that is, these critios nob 
only abuse the — his counsel and witnesses, but 
the Court as well. In such cases it is generally regarded 
that the defendant has a very bad case. Iam aware that 
the decisions of our Patent Office and Courts do not run 
in Great Britain, but they do here, and have force. 
Under these decisions, the patent of Bessemer having 
been superseded and made invalid, so far as the Patent 
Office was concerned, by the Kelly patent, it may be said 
that in a certain sense not one ton of steel made in the 
United States was ever made under the Bessemer patent 
in question. It was made under Kelly’s patent, which 
the Patent Office had decided to be the valid one, and 
after the extension of 1871, Bessemer’s patent having ex- 
ired and Kelly’s being extended and being the only one 
in existence, all steel was made under it until it expired 
in 1878, and Kelly was paid royalty. 

3. In answer to my claim that A. L. Holley regarded 
Kelly as the original inventor, the answer is that this is 
not true, and that in making the assertion I am ‘‘ throw- 
ing mud” upon the reputation of Alexander Lyman 
Holley. Extracts from letters of Holley are quoted 


against me. 
In the appendix to my address before the American 
Institute of Mining Engineers, I give in full an affidavit 


of Holley’s made in 1871. Question 9 in the affidavit and 
the answer were as follows : 

**9, What do you consider the value of the invention of 
Mr. Kelley in its relation to the pneumatic or Bessemer 
process as now practised ?” 

Answer: ‘‘I consider Kelly’s invention the first prac- 
tical development of the pneumatic process, and it has 
been so recognised by the owner of the combined patents 
covering this process.” 

If any man in the world knew both sides of this con- 
troversy, Alexander L. Holley was that man, He knew 
all the facts; he was fully ee to give an intelli- 
gent decision on the merits of the case; he was an able 
engineer ; he was an honest man. He declared under oath 
in 1871, when the subject was fresh in his mind, that he 
considered ‘* Kelly’s invention the first practical develop- 
ment” of the pneumatic or Bessemer process. Holley 
was content to decide this question, and if he knew the 
facts—and no one dare deny either—there is no escape 
from the conclusion that Kelly’s invention was the first 
practical development of this process. 

A correspondent quotes in ENGINEERING a letter of 
Holley’s to show ‘‘ what he had to say on the claims of 
Kelly as a first inventor.” There is nob one word in that 
letter that contradicts the position I have assumed, 
Indeed, it confirms my oe Mr. Holley says, for 
example, ‘‘The patent of William Kelly, of Kentucky 
(controlled by Mr. Ward and his associates), for refining 
crude iron by blasts of air antedates the er patend 
in this country.” It was this patent that covered the 
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invention which Holley declared to be “‘ the first practical 
development of the pneumatic process.” : 

In this letter of Holley, Bessemer is nowhere described 
as the inventor of the process, but as the ‘‘ perfecter and 
introducer.” ‘It is proper to remark here,” said Mr. 
Holley, and the correspondent puts it in italics, “ that to 
Mr, Bessemer is awarded in this country the chief credit 
for perfecting and introducing the process that bears his 
name here and all overthe world.” This does not say the 
“inventor,” nor does it give him the ‘‘ entire credit,” but 
the ‘‘chief credit” for perfecting and introducing the 
process. He even shares this with others in Holley’s 
mind, 

There is nothing in this letter of Holley to even throw 
a doubt on the statement in Holley’s affidavit that he 
considered ‘' Kelly’s invention the first practical develop- 
ment of the pneumatic process,” 

I might rest my case here. Indeed, I have been strongly 
urged to do so as a ‘‘ matter of courtesy” by some of the 
most prominent metallurgists and steel-makers of this 
country, who are aware of the strength of certain evidence 
in my possession to which I have not even referred. 
Simply asa matter of courtesy, and not that I have no 
answer, I have concluded to take this advice and not 
answer in detail Sir Henry Bessemer’s letter, except 
briefly on two points. 

First, the ‘‘ one-tuyere-vertical-blowing-downward” 
converter, of which Sir Henry makes so much as the 
‘* first converter,” was not Kelly’s first converter, but the 
first built at Cambria Iron Works, and was so described 
7 me. Mr. Kelly describes his first converter as fol- 
OWS: 

“The first converter used at the Suwanee Furnace was 
a equare brick structure about 4ft. high. Inside, the con- 
verter was cylindrical, about 15 in. in diameter with a 
concave bottom, in the centre of which was a tile per- 
forated with small holes for tuyeres. In this tile wasa 
small air chamber into which the blast pipe entered.” 
Mr. Kelly states that the converter charges in this vessel 
were 100 lb., but he was troubled with weak blast, as he 
was in the six or seven other converters he built on a 
somewhat similar design, the metal clogging the tuyeres, 
and he was led to place tuyeres in the side near the 
bottom. He also had the selfsame trouble with his iron 
that Bessemer did. 

Second, the impression is conveyed in the replies to 
my address that mine is the only discordant note that has 
ever been heard in this chime of universal praise to 
Bessemer. I have already quoted what Holley and the 
owners of the combined patents in the United States 
thought and said. If one acquainted with the facts had 
been asked who from 1860 to 1870 were the most intelli- 
gent and most prominent metallurgists and iron manu- 
facturers in the United States, among the first dozen 
would have been named James Park, Jun., of the Black 
Diamond Steel Works, Pittsburgh ; Captain E. B. Ward, 
of Detroit, Michigan; D. J. Morrell, of the Cambria Iron 
Works; Bernard Lauth, the inventor of cold rolled 
shafting; and William M. Lyon, of the Sligo Iron Works. 
Pittsburg. Each of these is on record as expressing the 
belief that Kelly, not Bessemer, was the inventor of the 
process. Mr. Park, in a lecture in 1872, said: ‘*To Mr. 

elly, of Pittsburgh, justly belongs the honour of havin 
been the first to discover . . . the great principle o} 
the pneumatic or Bessemer process.” 

All through the years since 1857, Kelly’s claim has not 
been allowed to slumber, but has again and again been re- 
stated. 

As this letter is being written, Mr. William Metcalf, 
formerly of the Crescent Steel Works, a gentleman who 
has been President both of the American Society of Civil 
Engineers and the American Institute of Mining Engi- 
neers, has published a work on ‘‘Steel,” in which, afver 
briefly referring to Bessemer’s desire to make steel for 
guns and his invention, he says: ‘‘ At about the same 
time, or a little earlier, Mr. Kelly, of the United States, 
devised and patented the same method. Both of these 
gentlemen demonstrated the potencies of their invention, 
and neither brought it to a successful issue. 

In this connection it may not be amiss if I quote the 
words of Zerah Colburn, who has been summoned as a 
witness by my critics. In The Engineer of December 23, 
1864 (I quote at second hand, as I have no copy of the 
original), he says : ‘‘ It should be stated here that the first 
experiments in the conversion of melted cast iron into 
malleable steel by blowing air jets through the mass in 
fusion appear to have been made in 1847 by William 
Kelly, an ironmaster at the Suwanee Furnaces, Lyon 
County, Kentucky, United States. 

** It is notorious that the conversion of iron in this 
manner at first required ¢ experimental knowledge to 
make it successful, and Kelly, no doubt, soon found what 
difficulties were in his path. In June, 1857, however, 
after Mr. Bessemer had obtained an American patent, 
Kelly, having conclusively proved his priority of inven- 
tion, also received a patent, in a form which virtually 
annulled that held by Mr. Bessomer for the States. It 
would be natural to say that there was an evident injus- 
tice in ranking an abandoned experiment before an inven- 
tion which, now at least, has become successful.” 


It is but just to Mr. Kelly to state that he denied aban- | 14, 


doning his experiment. 

Let me say in conclusion that I have no desire to de- 
tract in the least from the credit that is justly due Sir 
Henry Bessemer. Holley was right when he gave such 
generous praise to him as the “perfector and introducer” 
of this process. His mechanical appliances for the work- 
ing of the process are deserving of the highest praise, as 
are the persistence and intelligence with which he set 
himself to work to make the process a success, when, as 
he and Longsden so graphically state, the precess was 
** pronounced by the iron trade a complete failure,” and 


when the largest iron manufacturers in Great Britain, 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
Marcu, 1896. 


66 
64 
62 
60 
58 


AprRIL, 1896, 


May, 1896. 














Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1l/. in all other cases. 


The price of quicksilver is 


er bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton, 


eave steel rails are to Middlesbrough quotations. 











‘who had already negotiated terms for the use of the | 

rocess, joined in its condemnation and abandoned all 
ideas of experimenting therewith.” Indeed, it was not 
until 1863 that the first royalty was paid by John Brown 
and Co., the first licensees who got to work successfully 
in England. It is to this persistence and intelligence 
that much, not all, of the final success of this process in 
the world was due. 

Y; 


Very trul 

Pittsburgh, May 14, 1896. Jos. D, WEEKS. 

[In justice to Mr. Weeks we afford him space for 
his discursive defence, but we have no intention of 
further —— a@ subject so entirely futile. A tree 
must be judged by its fruits; those of the Kelly ‘ in- 
vention” were a few thousand dollars paid to avert 
obstruction, while the results of Bessemer’s work have 
been incalculable in their usefulness. We recommend 

r. Weeks to peruse carefully the letter of Mr. John E. 
Fry, of Pittsburgh, published by us on page 615 ante, and 
also a very admirable criticism that appeared last week 
in the of our contemporary, The Engineer. These 
contributions to the subject, together with what we have 
already written, and Sir Henry Bessemer’s needlessly 
et reply to Mr. Weeks’s unexpected assault, 
_s ‘ain further to be said about the matter.— 

D. 





Tue North German Lioyp.—The net revenue of this 





important undertaking amounted last year to 415,265/., as 


compared with 213,179/. in 1894. After charging off, 
however, insurance, interest, taxes, depreciation, &c., the 
accounts for 1895 exhibited a deficit of 38,8007. 





ConsTANTINOPLE TRAMWAYS.—The revenue of the Con- 
stantinople Tramways Company last year amounted to 
£173,583, as compared with £167,901 in 1894, After 
allowing for all charges, maintenance of way, renewal of 
plant, &c., the accounts for 1895 balance off with a net 
profit of £T18,240, 





Tue INSTITUTION OF CIviL ENGINEERS.—At the annual 
general meeting of the members of this Institution, held 
on Tuesday last, the following Council was elected for the 
ensuing year: President, Mr. John Wolfe Barry, C.B. ; 
vice-presidents, Mr. William Henry Preece, C.B., Sir 
Douglas Fox, Mr. James Mansergh, and Dr. William 
Anderson, C.B. Other members of Council: Mr. 
Alexander Richardson Binnie, Mr. Henry Deane 
aca in Australia), Mr. William Robert Gal- 
braith, Mr. George Graham, Mr. James Henry Great- 
head, Mr. J. C. Hawkshaw, Mr. Charles | awkeley, 
Dr. John Hopkinson, Dr. Alexander Blackie William 
Kennedy, Mr. John Lar | neonate Mr, George 
Fosbery Lyster, Sir Guildfo: olesworth, K.C.LE, 
Captain Sir Andrew Noble, K.C.B., Mr. William Shel- 
ford, Dr. Bindon Blood Stoney, Mr. Francis William 
Webb, Sir William White, K.C.B, and Sir Edward 
Leader Williams, 
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5-TON LOCOMOTIVE CRANE. 


CONSTRUCTED BY MESSRS. J. H. WILSON AND CO., LIMITED, ENGINEERS, LIVERPOOL. 











WE publish above the illustration of a type of loco- 
motive crane constructed by Messrs. J. H. Wilson and 
Co., Limited, of Sandhills, Liverpool, specially for the 


use of contractors. With this purpose in view, very 
high speeds of lifting, travelling, and slewing have been 
arranged for. This, of course, necessitates careful 
design and a judicious selection of materials. The 
travelling gear is accordingly entirely of steel, and the 
road wheels have rolled steel tyres. All the principal 
bearings are adjustable, and have extra large wearing 
surfaces, The boiler is of the vertical cross-tube type, 
and is constructed of Siemens-Martin steel for a work- 
ing pressure of 80 lb. per square inch. The usual 
boiler mountings and a feed pump or injector are pro- 
vided, The jib is of wrought iron, splayed at the 
bottom and suitably braced. The driver’s platform is 
arranged so as to give him a good view of the hook, 
and all handles and levers are within easy reach of 
him, All parts are made to standard gauges and tem- 
plates. The crane shown in our illustration is de- 
signed to lift 5 tons at a radius of 16 ft., under which 
conditions the centre of the jib-head pulley is 25 ft. 
above rail level. By means of the derricking motion 
provided, a longer radius can be used, the maximum 
load being correspondingly diminished. Thus at a 
20-ft. radius the crane will lift 4 tons, the height of 
the jib pin being then 22 ft. above raillevel. The crane 
will run on either a 4 ft. 84 in. or a 7-ft. gauge. The 
wheel base is 7 ft, from centre to centre of axles, The 
boiler is 3 ft. 6 in. in diameter by 8 ft. 9 in. high, and the 
engine has cylinders 8 in. in diameter by 10 in. stroke. 
The speed of revolving at the point of the jib is 400 
lineal feet per minute, and the crane can propel itself 
at a speed of 550 ft. per minute, or about 6 miles 
an hour. Five tons can be lifted with a double 
purchase at the rate of 50 ft. per minute, and half 
= load at double the speed, single purchase being 
used, 








INDUSTRIAL NOTES. 


THE thirty-sixth annual report of the Amalgamated 
Carpenters and Joiners’ Society is the record of the 
good work of another excellent trade union during the 
year 1895. If such unions merely devoted themselves 
to strikes and labour disputes, their doings would not 
interest the general public so much as they now do, 
with their wide, nearly all-embracing provident 
benefits, and the accruing advantages indirectly to 
the community as well as directly to the members. 
This Amalgamated Society was established in 1860, on 
the same lines as that of the Amalgamated Engineers, 
upon which it was modelled. At the close of 1860 
the society only numbered 618 members; its funds 
amounted to 321/. It had not the advantages of the 
Engineers’ Society at the start, for in reality there was 
no actual amalgamation of local or isolated unions. Its 
object was to absorb those in existence by larger 
benefits. The societies previously in existence were 
for trade purposes only, except one, the ‘‘ General 
Union,” which was never absorbed. The society has 
had a progressive development year by year, with no 
serious check whatever. In one or two years the pro- 
gress was but trifling, but in others, rapid. At the 
close of last year (1895) it had 692 branches, notwith- 
standing the fact that five had been closed in America, 
five in Australia, one in Ireland, and four in England, 
mainly with the view of curtailing the expenses, the 
members being transferred to other branches in or near 
the locality. In spite of this there was an increase of 
26 branches in 1895. The total number of members 
was 44,155, being a net increase of 1114 during the year. 
after allowing for 4192 exclusions by members running 
out of benefit. But, as pointed out in the report, many 
of those thus excluded are only lost temporarily ; 
many of them rejoin by paying up their arrears. The 
penalty of thus running out of benefit is pretty severe, 





for they lose the previous period of membership as 
regards superannuation, and are out of all other 
benefits for a year from the date of re-entering the 
society. The yearly number of exclusions is unduly 
large when the sacrifices which have to be made are 
considered. 

The total income for the year 1895 was119,530/. 3s. 4d., 
of which 111,086/. 3s. were derived from contributions, 
fines, and levies; entrance fees, &c., totalled, 25967. 8s. ; 
bank interest, 1246/.; sale of reports, &c., 661/. 2s. 9d. 
In round figures we may call the income 120,000/., a 
good sum certainly. But the chief interest centres in 
the expenditure, which amounted in the year to 
114,226/. 19s. 2d. Of that amount 38,882/. was spent 
in unemployed benefit, and 6607/. 16s. ld. in labour 
disputes. The latter is not a large item when it is 
remembered that numerous disputes took place in 
1895. Sick benefit absorbed 28,179/. 2s. 8d.; super- 
annuation, 10,965/. 12s, 1ld.; accidents, 1900/.; 
funerals, 4201/. 7s.; and tool benefit, 1729/. 5s, 1d. 
In addition, grants were made amounting to 
1425/7. 15s. 6d., and 540/. 14s. 4d. were spent in 
medical examinations, &c. The total thus expended 
amounted to 93,891/. 18s. 4d. The management ex- 
penses are necessarily large for nearly 700 branches. 
Secretaries’ salaries amounted to 2593/. 15s. 10d.; 
treasurers, 1224/. 15s. 3d.; other branch officers, 
1619/. 8s.; sick stewards, 1117/. 6s. 9d.; auditors and 
banking expenses, 1055/. 1s, 1d.; delegations, council 
meetings, &c., 616/. 14s. 6d.; rent, fuel, gas, taxes, 
&c., 1993/7. 103. 2d.; printing and stationary, 
2264/. 17s. 8d.; postages, parcels, and remittances, 
8731. 7s. 10d.; organisers, 1693/. 13s. 3d.; meetings, 
6371. 4s. 2d.; law expenses, 224/, 2s. 5d. The defalca- 
tions amounted to 171/. 4s. 1d.; 396/. 5s. 10d. were 
spent in releasing a mortgage, and in improving the 
general property of the society, while a sum of 56/. 7s. 
was incurred by exchange depreciation of currency in 
respect of branches out of the United Kingdom. If 
we put down all the items of expenditure to manage- 
ment, after deducting the benefits, the amount spent 
upon property, and the 1047/. incurred by the trade 
section, that would make 18,891/. 15s. 2d. for all other 
expenditure to carry on a society with 692 branches 
in all parts of the world, with an equal number of 
paid secretaries and treasurers, besides the general 
office staff, with double the number of auditors, the 
sick stewards, and all other branch officers, com- 
mittees, organisers, and delegates. The average cost 
would thus be about 25/. per branch for the year, 
exclusive of the general office staff, inclusive of all 
printing, stationery, postages, parcels, remittances, 
rent of offices and club-rooms, and all other expendi- 
ture for carrying on the concerns of a large trade 
a ree 

he balance in hand and the value of property at the 
close of the year are estimated at 86,578/. 3s. 7d., or 
27. 2s. 7d. per member of the ordinary section ; but 
the actual cash balance was 79,422/. 10s. 7d. Some of 
the property consists of buildings—the offices at Man- 
chester, and at other places. Attention is called to 
the fact that the superannuation and sick benefits 
entail an average expenditure of 19s, 3d. per member 
per year. The general council resolved that the 
claims for superannuation should be dealt within a 
more generous spirit, but at the same time the pro- 
posals to raise a special fund for superannuation pur- 
poses were rejected. It is to be hoped that the society 
will make provision for a special reserve fund at no 
distant date, as any possibility of failure in this respect 
ought to be averted. The report gives an elaborate 
table of the rates of wages, hours of labour, &c., in 
all the towns, &c., where there are branches. The 
wages vary in the United Kingdom from 4s, 4d. per 
day to 7s. per day, and the hours of labour from 48 
er week to 58 per week. The general average varies 
rom 49 to 54, but there are a number of places where 
the hours are from 54 to 56 hours per week ; exceed- 
ing in only a few cases 56 hours. 

The following summary shows the general work of 
the society since its formation, in 1860, to January }, 
1896 : 








Description of Benefit. Amoant eee 
s, d. 
Unemployed benefit... 515,899 29 2 9% 
Sick benefit ... des $80,372 21 9 9} 
Superannuation benefit 72,152 4514.6 
Funeral benefit 7,852 316 77 
Accident benefit _... tad 35,471 20 OF 
Tools (loss by fire or theft)... 35,325 119 10# 
Benevolent grants to mem- 
bers ... sits ee 25,885 19 2 
Total, provident benetits ... 1,132,956 63 19 107 
Trade privileges... .. 162,874 9 8 11# 
Grants and loans to other 
trades : ise ae 6,033 0 6 92 
Aggregate amount 1,301,863 7310 8} 


The above record is a good one; it shows how 
largely provident the society is, and yet it has done 
much to advance the interests of the members from a 
purely labour point of view as well. : 
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Whitsun Week has become a favourite time for 
cungresses and conferences, and last week was rather 
distinguished in that respect. By far the most impor- 
tant, from a social and economical point of view, was 
the Co operative Congress, held at Woolwich. There 
were nearly 1000 delegates present, so that it had the 
appearance of a large public meeting, and yet its pro- 
ceedings fulfilled all the functions of a conference. It 
was held in the large new Tabernacle, which was just 
sufficiently advanced to enable the congress to be held 
in it, though it was far from being completed. The 
floor of the hall was appropriated to delegates only, 
while the large galleries or balconies were appropriated 
to visitors and the public, these being generally pretty 
full of quiet listeners and onlookers. Mr. Benjamin 
Jones, the manager of the London branch of the whole- 
sale s ciety, presided, and his ruling was accepted with 
quiet deference. In one or two instances there were 
incidents which tended to produce irritation, but they 
were got over in good form, and with good temper. 
The reports eee a remarkable advance in numbers 
and in business, and a wholesome desire was evinced 
to make the movement more and more international. 
The one feature which caused a little flutter of feeling 
was the report in favour of a modification of what is 
known as the Rochdale plan, to suit the requirements 
of London. This practically means an extension some- 
what on the plan of the Civil Service Stores, or per- 
haps on the plan of the great houses called ‘‘ universal 
providers.” There were complaints that the co- 
operative movement did not do enough for labour, but 
then the movement requires that labour shall do some- 
thing for itself, Co-operators will not give to labour 
more than its due, any more than ‘‘a capitalist.” But 
if labour finds the capital, and divides the profits, a 
larger number is benefited than in the case of private 
firms. There was an excellent exhibition of co-opera- 
tive production in the Drill Hall during the Congress. 





The International Miners’ Congress assembled under 
great difficulties at Aix-la-Chapelle. The Congress 
should have assembled in Belgium, but the sentence of 
expulsion against two of the leading French delegates 
not being revoked led to a change in the arrangements. 
Then there was a difficulty about a place to meet in, for 
meeting-halls are scarce in Aix-la-Chapelle, and the 
proprietors of assembly-rooms were not disposed to 
make advances or even concessions in this respect to 
the resident socialists. Mr. Pickard applied for per- 
mission to hold the Congress in one of the halls, 
but he was told that such rooms could not be let to 
a foreigner. At last a place was secured, but only 
a small meeting-room of the socialists. The place 
of meeting was near to the Belgian coalfields, and in 
the midst of a German coal-mining district, The dele- 
gation was not large; large numbers of men were 
represented by the few delegates. One Austrian dele- 
gate represented 50,000 miners ; 13 German delegates 
represented 174,000; two French delegates, 152,000 ; 
four Belgian delegates, 85,000 ; three South Wales de- 
legates, 19,000; besides which the British Miners’ 
National Federation delegates represented 480,000, 
and the Durham and Northumberland delegates 
125,000. After the opening speech of Mr. Thomas 
Burt, M.P., and the reports of the several delegates 
had been given, the first important motion was a 
resolution in favour of a legal eight-hours day. This 
was carried by the votes of delegates representin 
960,000 miners, against the votes of Durham me | 
Northumberland representing 126,000 miners. A re- 
solution was unanimously carried in favour of prohibit- 
ing women labour in and about mines. In Britain no 
women work in the mines, but some are engaged on 
the ‘‘ bank top”—chiefly in Lancashire. Resolutions 
were carried in favour of a minimum living wage ; for 
the prohibition of overtime; in favour of sick funds 
guaranteed by the State ; for the better inspection of 
mines ; employers’ liability ; and for the nationalisa- 
tion of all mines. Some oi the English delegates dis- 
sented from several of the resolutions. The Congress 
was well conducted, and more free from scenes than 
any similar Congress previously held. 





The annual conferences of the several great affiliated 
friendly societies have not until recently touched any 
political or social question outside the province of the 
friendly society proper ; but circumstances have led to 
discussions and resolutions respecting two subjects 
which affect workers generally. One has been the 
subject of employers’ liability, which indirectly 
affects the friendly society, by reason of accidents 
and injuries to the members. In this matter the 
societies have moved with trade unions generally. 
The other question has been old-age pensions. At 
first there was a consensus of opinion adverse to State 
aid. Now it appears that there is a growing feeling 
in favour of State assistance, under proper regulation. 
The Manchester Unity of Oddfellows carried a reso- 


lution in favour of old-age pensions at the Bristol 
conference by a majority of 40 in a conference of 640 
delegates ; such pensions to be independent of the 
poor law, and without Government interference in 
the internal management of the society. The Loyal 





Order of Shepherds, in their conference at Newcastle, 
condemned Mr. Strachey’s Bill, but expressed the 
willingness of the body to consider any scheme by 
Government or otherwise with the view of promoting 
old age pensions. The conference of the Grand United 
Order of Oddfellows at Cardiff approved the principle 
of old-ige pensions, but objected to poor-law guardians 
having anything to do with any such scheme. There 
seems to be a veering round on the part of members of 
friendly societies to some scheme of a national system 
of old-age pensions, provided that it shall be quite apart 
from the poor law. Without expressing any opinion 
upon the practicability of any proposed scheme, it is 
obvious that any proposal which shall involve the 
pauperisation of the people will not only be very dis- 
tasteful, but will be disastrous to the project. 





The General Labourers’ Union held their year’s con- 
gress at Bristol, a large number of delegates being 
present. The report stated that the income for the 
year was 7180/. ; the expenditure, 6125/. ; the balance 
in hand 7947/. The president complained that in 
Gloucestershire and Somersetshire the organisation 
was weak, but it was hoped that the conference would 
awaken a deeper interest in the minds of the workers. 
After the reports and finance had been disposed of, 
resolutions were carried in favour of an eight-hours day, 
of more stringent prohibition of the employment of 
children in factories and workshops, of an Employers’ 
Liability Act without any contracting-out clause, and 
in favour of popular control in cases where public 
money was granted for education. The Bristol Trades 
Council and other bodies welcomed the delegates to 
the ancient city. 





The twelfth general conference of the Boot and Shoe 
Operatives was held in Manchester. The president’s 
references to the terms of settlement seemed to indi- 
cate that the worst had been passed, and that it is pro- 
bable that the recent arrangement of matters in dispute 
will be permanent, for at least a long time. But it 
was suggested in the general secretary’s report that a 
central fund of 100,000/. be raised to meet exigencies, 
for the purpose of effecting a national minimum wage. 
Later on a regzolution was passed in favour of reducing 
the hours of labour to eight per day, or 48 hours per 
week, Certain difficulties were pointed out during 
the discussion, showing that the men were not quite 
agreed ; some were more in favour of the abolition of 
overtime, 

The third Irish Trades Congress took place at 
Limerick, the Mayor having been present to welcome 
the delegates. All friction between the Irish and the 
British trades organisations was deprecated. Resolu- 
tions were carried in favour of employers’ liability, 
amendment of the law as regards picketing, and old- 
age pensions, Certain other resolutions were carried, 
such as the taxation of ground values, of Juxuries, and 
speeches were made in favour of an entire revolution in 
the social system. Ireland has not been hitherto very 
strong in the trade union movement, but in the three 
chief centres, Dublin, Belfast, and Cork, the union 
element is strong. At one time the trades of Dublin 
were very powerful, if not always prudent. 





The engineering industries throughout Lancashire 
enjoyed an almost complete holiday during last week. 

Inthe Wolverhampton district most of the mills and 
forges were closed until Friday, but in a few instances, 
where pressure was felt, they commenced a day or two 
earlier, 

In the Birmingham district there has been an 
almost entire cessation of work in the chief iron and 
steel industries. There seems to be an upward ten- 
dency in some classes of material, but no distinct move 
has been made in that direction. The first note of an 
important wages movement was given at the Brass- 
workers’ conference held in Birmingham last week. 
The Birmingham branch had been considering the 
advisability of an advance of 10 per cent. in wages ; 
this the conference indorsed, and promised assistance 
to secure. It was decided to give the usual notice at 
the commencement of the present week, The confer- 
ence was attended by delegates representing 23 towns 
in addition to Birmingham, the whole of the federated 
towns being represented. The proposed advance in 
wages will affect the outlying districts of Birmingham 
as well as the men engaged in that town. But it is 
not expected that there will be a great strike. 





The strike of carpenters and joiners in the metro- 
polis has ended in what the men declare to be ‘‘a 
splendid victory.” The curious thing is that the em- 
ployers are equally satisfied with the result. The men 
held 120 meetings on Thursday, May 28, at which the 
alternative proposals of the employers to the men’s de- 
mands were submitted and ultimately approved. These 
were : ‘‘(1) That in the event of any at 
employment of any workman, no strike shall take 
place prior to the matter being referred to the board 
of conciliation, whose decision shall be final. (2) That 
any agreement arrived at shall terminate at six months’ 


jection to the | 


notice on either side.” This was the alternative pro- 
posal of the employers, which has been assented to. 
It differs slightly from the agreement made with the 
bricklayers and plumbers, but only in form; in both 
cases the object of the employers was to get rid of the 
constant and perplexing difficulty as to the employ- 
ment of non-union men. The question of wages can 
scarcely be said to have been in dispute, for the em- 
ployers all along were not averse to the advance to the 
artisan branches, and only disputed the demand of 
the labourers for a like advance. The latter were 
offered 4d. per hour, instead of the 4d. required by 
the several other branches of the building trades, 
The plasterers were not included in the decision 
arrived at, but they can scarcely hold out for separate 
terms. The carpenters made an appeal on behalf 
of the labourers when their own case was settled. 
At the close of the week there were about 5000 or 
5500 still idle, but many of them were simply idle by 
reason of the absence of labourers, of whom about 4000 
were said to be on strike. 





The Clyde engineers’ dispute has been virtually 
settled by an agreement to grant 4d. per hour advance 
in July. But a dispute has arisen in Aberdeen, where 
the men demanded an advance of 2s. per week in cer- 
tain shops. The employers offered a present advance 
of ls, per week, and a further ls. a few months hence, 
if trade will warrant such further concession. The 
men were not satisfied with the latter condition, and 
about 100 men struck, to be followed by some 200 or 
300 more when their notice expires, if no settlement is 
meanwhile effected. It is hoped that a prolonged dis- 
aoa will be averted, as the condition is a mere matter 
of form. 





The brass screw makers of Staffordshire are making 
a demand for 30 per cent. advance in wages, the men 
having turned out for that amount. Some employers 
have conceded the increase, and it is asserted that 
others will follow shortly. But the amount is so large 
that some are disposed to hold out longer. 





FURTHER NOTES ON THE HARDENING 
OF STEEL.* 


By Henry M. Hows (Boston, Mass.) and ALBERT 
SavveuRk (South Chicago, Illinois), 

THIS paper gives and discusses the results of a micro- 
scopic examination of twenty-one ;',-in. square bars of 
the same low carbon steel, which, as is set forth in a 
previous paper} by one of us, starting from the same 
initial condition, were heated to very nearly the same 
temperature (970 deg. Cent.), then cooled slowly to a 
series of points in and near the critical range (say 700 deg. 
to 580 deg. Cent.), and there quickly quenched in cold 
brine, in order by this sudden cooling to fix the condition 
existing at these several points in this range. 

The structure of certain typical bars of this series 
is shown by the sketches Figs, 1 to 9 inclusive, and 
the results of this examination are given in Table I., 
and graphically in the diagram on the wall.t The 
structure of the bars intermediate between those 
sketched in Figs. 1 to 9 is shown sufficiently by these 
figures. Thus bars 21 and 10 are closely like bar 14, 
and bars 8, 13, 17, 20, and 23 are like bar 19. 

Definitions.—We use Osmond’s name ‘‘ Martensite” 
for the hard substance which composes hardened steel, 
and for the two substances which chiefly compose un- 
hardened steel we use the established names ‘‘ Ferrite” 
and ‘‘ Pearlyte,” of which the former appears to be nearly 
pure iron, the latter an intimate mixture, often in parallel 
striz, of this ferrite with an intensely hard iron carbide, 
** Cementite,” probably of the composition Fe,C. 

The distribution of these two substances in our un- 
hardened steel is shown in Fig. 9, in which the ferrite 
forms the matrix, and the pearlyte the porphyritic grains 
distributed through it. 

To distinguish the ferrite which forms the matrix from 








* Paper read before the Iron and Steel Institute. 

t*'The Hardening of Steel,” by Henry M. Howe, 
Journal of the Iron and Steel Institute, 1895, No. IL., 
page 258. Weshall refer to this as “‘ the previous paper.” 

+ These sketches, which were magnified by 125 diameters 
for closer comparableness, represent the structure of the 
centre of the cross-section of the several bars, though, 
perhaps owing to the small size of these bars, their struc- 
ture is practically alike in all parts of their cross-section, 
except very near the outside, which possibly may be 
slightly decarburised. The areas given in Table I. are 
based on planimeter measurements of sections four times 
as large as those given in the sketches, Figs. 1to9. In 
order to bring out clearly the relations between the areas 
occupied by each of the constituents, we omit all indica- 
tions of the structure of the martensite and of the segre- 
gated ferrite, the latter of which, as is well known, con- 
sisting of crystalline grains, probably interfering crystals 
of the monometric system. One of us finds strong indi- 
cations that the martensite is composed of two substances 
differing considerably in hardness. Indeed, Mr. Osmond, 
in his admirable description of it, expressed his doubts as 
| to whether it was a “ primary constituent ” (“‘ Méthode 
| Générale pour l’Analyse Micrographique des Aciers au 
| Carbone,” 18, 1895). We adopt the name ‘ Mar- 
| tensite,” without thereby assenting to any theory as to 

the nature of this substance. 
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that which forms parts of the pearlyte, we call the former 
** segregated ferrite.” 

Ot the two retardations which occur spontaneously in 
this range of temperature when this steel is allowed to 
cool slowly and without disturbance from outside, we 
call the upper AR 2, and the lower AR1, following Osmond’s 
notation. 

General Description of Results —Above AR 2 the steol 
consists wholly of martensite, of which about 68 per 
cent. changes to ferrite at ArR2. The structure now 
remains constant till the quenching temperature sinks to 
Ar 1, when the remaining 30 per cent. of martensite 
disappears, yielding about 22 per cent. of pearlyte, and 
about 7 per cent. more of segregated ferrite, and thus 
bringing the total quantity of this latter substance up to 
about 75 per cent, 


Fie. 1. Bars 6, 7, 4, 16, 15, 
quenched avove AR 2. 





Fig. 4. Bar 9, quenched at 698 deg. 
Cent., middle of Ar 2. 


Martensite .. 70.20 per cent. Martensite .. 30.80 per cent. Martensite .. 30.00 per cent. 
Ferrite 7 2 »» Ferrite 69.20 am Pearlyte .. 1.60 o 
AB == supposed path of rupture. E F = supposed path of rupture. Ferrite 68.40 4, 


Ferrite 

Marltensile 

Pearlyte 3539 

Fie. 7. Bar 11, quenched at 660 deg. 
Cent., end of AR 1. 


Martentite .. 4.00 per cent. Martensite .. 
Pearlyte.. ) A er Pearlyte 
Ferrite 78.60 45 Ferrite 


As is to be expected from the shape of the cooling 
curves, these changes are far from instantaneous. The 
change from martensite to segregated ferrite at AR2 
spreads out over at least 62 deg., and that at Ar 1, while 
apparently more sudden, still covers at least 20 deg. 

smond had reported that the well-known change of 
carbon condition from hardening to non-hardening or 
cement which occurs during slow cooling. took place at 
Ark 1, and the results in the previous paper confirm thie.* 


* Osmond and Werth showed that the attack by nitric 
acid volatilises part of the “ hardening” carbon; hence 
the depth of colour which the Eggertz method gives to a 
nitric acid solution is less in case of hardened steel, ‘.¢., 
steel of which the carbon is in the hardening state, than 
in the case of the same steel when slowly cooled. The 
difference between the carbon found by this coloration 
test in any given piece of steel, and that which this 
method gives in the same steel when cooled slowly, or the 
“missing carbon” as it has been called, is a rough mea- 
sure of the quantity of carbon present in the hardening 
state. Now the change in the quantity of missing carbon 
occurs almost wholly at Ak 1, whence we infer that it is 
here that the condition of the carbon changes from harden- 
ing to cement, 








Fie. 2. Bar 12, quecched at 714 deg. 
Cent., beginning of AR 2. 

Martensite .. 
Fer.ite 






Fie. 5. Bar 14, quenched at 650 deg. 
Cent., between AR 2 and AR 1. 


Fie, 8. Bar 3, quenched at 599 deg. 
Cent., end of AR 1. 





For, rather strange to say, the great change from mar- 
tensite to ferrite at AR 2 is accompanied by no change in 
the condition of carbon, so far as this is revealed by the 
Eggertz method. 
he change of the first 30 per cent. of martensite to 
ferrite (bars 15 to 9), on the upper slope of AR2 is accom- 
panied by no considerable change in tenacity or ductility ; 
for even bar 9, with nearly 30 per cent. of ferrite 
scattered through it (Fig. 4), does not differ materially 
in these properties from some of those quenched at 
higher temperatures, with less, or even with no ferrite. 
(See Table I.) Bar 9 is, indeed, some 14,000 lb. weaker 
than bar 15, but it is almost as strong as bar 7, and 
stronger than bar 16. 
In the 46 deg. next below this (bars 9 to 5), including 
the lower slope of AR 2, though the further change from 





Fie 3. Bar 18, quenchcd at 713 deg. 
Cent., beginning of Ar 2. 
97.20 per cent. Martensite .. 86 per cent. 
280 ‘i: Ferrite ae 14 ae 






Pearlyte 
Ferrite 
Martensite 


Fic. 6. Bar 22, quenched at 620 deg. 
Cent., beginning of Ar 2, 





Fie. 9. Bar 19, quenched at 532 deg. 
Cent., below Ar 1. 


2.00 per cent. Pearlyte 23.20 per cent. 
22.20 Pa Ferrite an 76.80 a 
75.80 ” 


martensite to ferrite is but slightly more than in the pre- 
ceding higher range, though there is no appreciable change 
in the carbon condition as shown by the Eggertz test, and 
though the ductility remains poset constant, the tenacity 
falls off abruptly by some 60.000 lb. per square inch, or 
say 30 percent. (See Table IT.) 

n the next 26 deg., between AR 2 and AR 1 (bars 5 to 
10), the tenacity progressively falls off further by some 
20.000 lb., and the hardness diminishes, but without 
material change in structure, and still without consider- 
able change in duotility or carbon condition. 

At AR1 (bars 10 to 3), where the martensite changes to 
pearlyte, and below it (bars 3 to 23), the tenacity falls off 

reatly, and with it the hardness ; and here, at last, the 

Gactility increases rapidly, and the carbon condition 
also changes markedly. : 

We may, in short, recognise six ranges : 

1. Above AR 2, where no marked change occurs. 

2. The upper part of Ar2, with a great change of 
martensite to ferrite, and no other change clearly marked. 

3. The lower part of An2, with further great change 
from martensite to ferrite, and with great loss of tenacity. 

4, Between Ar 2 and Arl, with no marked change 
except a considerable logs of tenacity and of hardness. 

5. Akl, with a great change from martensite to 





pearlyte, a great loss of tenacity, a moderate loss of hard- 
ness, @ moderate gain in ductility, and a marked change 
in carbon condition. And, 

6. Below Ar1, with no further change in structure, 
but with a considerable loss of tenacity, a great gain in 
ductility, a great loss of hardness, and a marked change 
in carbon condition. 

Discussion of the Results.—The structural changes seem 
to coincide closely with the retardations, but not with the 
changes in the physical properties. Thus, while ths 
structural change at AR1 is certainly accompanied by a 
marked loss of tenacity and change in carbon condition, 
as well as by a moderate gain in ductility and loss of 
hardness, and while the latter half of the structural change 
at AR2 is accompanied by a very great loss of tenacity, 
yet the first half of this structural change at AR2 is ac- 
companied by no clearly marked change in any of the 
physical properties. Between AR2 and ArRl, on the 
other hand, where there is neither retardation nor struc- 
tural change, there is a decided loss of tenacity; and 
after the end of the structural change at AR1, there is 
a considerable loss of tenacity, a marked increase in 
ductility, a great loss of hardness, and a great change in 
carbon condition. While we are not disposed to insist 
on these discrepancies, recognising that considerable 
variations in these physical properties may be expected 
even when the conditions of treatment are se 
made closely alike—as, for instance, is the case with bars 
12 and 18; yet, in view of the close agreement between 
the other sets of bars which, in these tests, have been 
treated alike, viz , bars 5 and 14, 11 and 3, 24 and 25, we 
think that these discrepancies deserve attention. The 
contrast between the slight loss in tenacity accompany- 
ing the first, and the great loss accompanying the last 
half of the structural change at AR2, in view of the 
amount and regularity of the further loss of tenacity below 
Ak 2 without structural change, and the contrast between 
the slight gain in elongation (7.5 per cent.) as the pearlyte 
rises ab AR 1 from nil to 22.2 per cent., and the amount 
(12.75 per cent.) and tolerable regularity of its further 
gain, as the pearlyte below Ar 1 further increases by, at 
most, a 2 per cent., these contrasts are too marked to be 
ignored. 

In view of its bearing on the allotropic theory of the 
hardening of steel, our most important observation, we 
think, is the coincidence between the retardation at An 2, 
and the separation of a great quantity of ferrite from the 
martensite, which, above that point, had formed the 
whole mass of the steel. 

The fact, first established in the previous paper, that 
the retardation at AR2, though apparently unaccom- 

nied by any change in the condition of carbon, was yet 

ollowed by a very great loss of tenacity, was thought to 

point to an allotropic change in the iron itself, as the 
cause of the retardation and of the loss of tenacity. The 
a results put the matter in a somewhat different 
ight. 


On the one hand, the a of allotropy (homceo- 
——- 2?) may say, “The proved structural change 
suffices to account for the retardation, the loss of tenacity, 
and any other physical changes at ARr2, so that allo- 
tropy becomes a superfluous explanation.” 

‘o this the allotropists may say: ‘‘The structural 
change itself, and especially the suddenness with which it 
takes place, is evidence of allotropy. Were the iron to 
remain in the same allotropic (or, if you prefer, molecular) 
condition, it either would not separate at all from the 
martensite, or would separate ee not with a 
bound. Thus when two gases, dissocia by heat, are 
gradually cooled, they combine progressively, according 
to the temperature and vapour tension and without re- 
tardation. But when, as in the freezing of one com- 
ponent of a mixed liquid, there is a change of state, then 
indeed we get such sudden evolutions of heat as to cause 
a retardation. Retardations, then, as evidences of super- 
saturation, are tokens of a change of state of one of the 
components, be it a change from liquid to solid, or from 
one allotropic state to another. 

“The retardations in perfectly carbonless iron must be 
referred to allotropic change.* This, then, is the change 
of state which underlies the retardations in carbon-bearing 
iron, and among other things causes the separation of 
ferrite from martensite at AR 2. This separation of 
ferrite may, indeed, augment both the retardation and 
the changes in the physical properties; but the under- 
lying cause of all is an allotropic change in the iron itself.” 

In this connection we call attention to an observation 
which has surprised us. It is not easy to see how isolated 
grains of sand, of steel, or of other foreign body, mechani- 
cally mixed through a mass of putty, can materially 
strengthen that putty tensilely. They may interfere 
with its ductility; if themselves of sawdust, and there- 
fore, weaker than the putty, or if the putty does not ad- 
here tenaciously to them, then they may weaken it ; but 
how they are to strengthen it materially we do not see. 
Neither do we see how grains of martensite or of pearlyte, 
if isolated, suspended in a matrix of ferrite, can materi- 
ally increase the tenacity of that matrix. 

Applying this to the present case, we notice that all 
the bars quenched from 650 deg. or below, appear to con- 
sist of a matrix of ferrite, in which are porphyritically 
distributed isolated grains, first of martensite, then of 
both this compound and pearlyte, and finally of pearlyte 
alone. Now, while we can see that this mechanical ad- 
mixture of these grains should interfere greatly with the 
ductility of the bar as a whole (dimly understanding that 
even so small a quantity as 2 per cent. of the brittle 
martensite might, as in bar 3, bring the elongation down 





* Two upper retardations, Ak 2 and Ar 3, were de- 
tected in iron in which a rigorous search failed to detect 
any carbon. Roberts-Austen, Proceedings Institution of 
Mechanical Engineers, April 26, 1895, page 244, 
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TABLE I.—Inr.vence oF QuENCHING TEMPERATURE ON THE PuysicaL Properties, CARBON CONDITION, AND 
MIcRO-STRUCTURE OF STEEL OF 0.21 PER CENT. OF CARBON. 














| ; s | 
| Quenching | RS ." | go - | 3 é eat ot Micro-structural Composition. 
o - } ° 
No. | Temperature, — \=3F | 282 | Elongation. | 2 & #8 
\Degrees Cent. | $B z= £ =< es er : 
| gee Sea 5° =S° -s Martensite. | Pearlyte. | Ferrite. 
4 wins mm, per cent| in. percent. percent. percent. | percent. | per cent. 

6 | 8£0 224,600 = 350 | 2.5 - 0.092 100 \ 

7 836 ( |207,500 | 00276 | 3.00 | 4 5 0.095 | x 100 

4 797 Above Ar 2 < |218,2 0.0285 6.00 | 4 es 0.102] © 100 0 
16 761 )193,516 a 125 | 4 101 0.082 | & 100 
15 | 733 220,898 | 0.0200, 4.50 | 4 is 0.095% 100 

| | | c 
12 714 ) Beginning of { 221,300 | 0.0281) 7.50 | 4 = 0.102 | & 97.20 2.80 
18 | 713 f AR2 \ 211,316 | 0.03083 | 2.50 | 4 1.54 | 0.093] 2 86.00 0 14.00 

9 698 Middle of Ar 2 |206,673 0.0293 3875 | 4 3.53 0.096 70.20 29.£0 

5 | 652 145,000 | _ 225 | 4 3.17 0.100 35.20 64.80 
14 | 650 } Between AR 2 { 142,000 | 0.0208 | 475 | 4 5.68 0.084 30.80 69.20 
21 | 633 and Arl (128,287 | 0.0333 | 4.95 | 4 5.87 0.084 32.00 68.00 
10 | 626 125,756 | 0.0320 6.£0 4 5.94 0 084 31.60 68.60 
22 620 Beginning of AR1 /121,058 | 0.0329 | 6.25 4 5.60 0.091 30 00 1.60 68.40 
11 €00 | ) f 91,600 | 0.0333 | 13.60 4 44.40 0.034 400 17.50 78.00 

3 599 jy EndofAn1 =| | s9;000 | 0.0332 | 13.00 | 4 46.50 0.017 2.00 22.20 75.80 

! 

8 575 | 93,400 00343 | 19.75 4 38.60 0.029 21.10 78.£0 
19 532 | 82,771 | 0.0343 | 21.25 4 61.34 0.005 23.20 76.80 
13 512 | 82,100 00356 | 26 00 d 54.40 0 018 | 23.00 77.00 

Below Ar 1 iii 0 | 
17 840 | 79,362 23.75 4 53.54 0.000 | 22.60 77.40 
20 | 263 | 76,523 re 22.60 4 55.64 0.000 | 24.80 75 20 
23 | 20 | 73,956 | 0.0365 | 25.75 4 52.29 0 008 23 €0 76.40 
24) Not treated | 93,707 5 18.75 | 4 53.89 ee 
25 5 at all | 94,840 | 00381 | 17.50 | 4 | 61.14 
Total loss or gain /150,¢44 0.0089 | 2275 | .. 0.102 
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STATEMENT OF RESULTS. 


Corresponding Changes in the Various Properties. 
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10 3 Arl a ae as 626 ,, 599 36,756 +7.50 .0012 + .037 7.3 22.2 
3 23 Below Ar 1 . 599 ,, 20 15,044 +12.75 -0033 + .039 0.6 1.4 


to about half that of the slowly cooled metal), we yet fail 
to eee how they can materially increase its tenacity. 

Inferring from the great tenacity of the bars which con- 
tain martensite alone that this substance is very much 
stronger than ferrite, it is to be suppored that when a bar 
like No. 14 (Fig. 5) is torn in two tensiley, as indicated by 
the arrow heads, rupture will pass >I the relatively 
weak ferrite by a path something like E F. Such a path 
is only 2 per cent. longer than a line drawn straight across 
from A B perpendicularly to C D. Should rupture follow 
a surface, the average length and breadth of which were 
equal to E F, then that surface would be only 4 per cent. 
greater than a plane cut straight across the bar. 

If now the ferrite of this bar 14 were, as is supposed, 
practically pure iron, and therefore like the softest ingot 
iron, with a tenacity of at most some 50,000 lb. per square 
inch, the tenacity of this bar should not be more than 4 
per cent. greater, or 52,000 lb., while actually it is 
142,000 lb., or nearly thrice as great. 

But even were this ferrite as strong as that of bar 23, 
the strength of bar 14 should be only about 4 per cent. 
greater than 73,956 lb., or, say, 77,000 lb., while actually 
it is 142,000 lb , or nearly twice as great. This difference 
we find it hard to account for on merely mechanical 
grounds, either by the presence of the isolated grains of 
martensite or by the stress induced by quenching, espe- 
cially in view of the fact that quenching induces no com- 
parable ay bay nen 89 far as we know, in any sub- 
stance other than iron. 

It, therefore, appears to us that this ferrite of bar 14 is 
about thrice as strong as that of soft ingot iron, and about 
twiceas strong as thatof thissame steel when cooled slowly. 
It appears aleo to be less ductile than these other forms of 
ferrite. We have thus far been unable to detect micro- 
scopically any difference between these different lots of 
ferrite which seem to differ so greatly in tenacity ; nor 
could Mr. Osmond, who has kindly examined some of 
these bars for us, with this particular point in view, 
detect any such difference. 

Like reasoning applies to che bars quenched below 
650 deg., so, too, if we take bar 9, quenched at 698 deg. 
Cent., and assume that its martensite is as strong as that 
of the bars quenched above Ar 2. Then rupture, following 
a line something like as in Fig. 4, so as to avoid the strong 
martensite and pass through the weak ferrite, would pass 
through martensite and ferrite enough to call for a tena- 
city of about 100,000 Ib. per square inch, while the actual 
tenacity is more than 200,000 lb. per square inch. 

Two explanations suggest themselves. The ferrite, 
instead of being practically carbonless, as has been sup- 
posed, may contain an amount of carbon which varies 
with the surrounding conditions, the carbon distributing 
itself between the ferrite and the other constituents 
(martensite and pearlyte) in proportions which yield 
equilibrium, and which vary with the total quantity of 








carbon present, and with the temperature, pressure, &c. 
Or, following Osmond, there may be two allotropic, or at 
least molecular, varieties of ferrite, a hard, brittle 6 
variety, stable at high temperatures, preserved more or 
less completely by sudden cooling, and changing gradually 
to the soft, weak a variety during slow cooling, a change 
retarded catalytically by the presence of carbon, and 
which may underlie the retardation at Ar 2, and the 
separation of ferrite at that point. 

Against the former explanation it may be urged with 
force that the apparent very great weakening of the 
ferrite between 698 deg. (bar 9) and 620 deg. (bar 22) is 
accompanied by no apparent change in carbon condition, 
such as we should look for were the quantity of carbon in 
the ferrite to change. This consideration, coupled with 
the other discrepancies between structural change and 
physical properties, lends colour to the explanation that 
these successive retardations and their accompanying 
phenomena are dus primarily to changes in the nature of 
the iron itself, which therefore are the real causes of the 
structural changes and the change in carbon condition, in 
tenacity, hardness, &c. 

These suggestions are offered in the hope that they may 
aid in finding the true explanation of this complex matter. 
We will not dignify them with the name of hypothesis, 
much less with that of theory, believing that an unfortu- 
nate effect of insisting prematurely on theories is to bias 
the theoriser for, and almost everybody else against, his 
theory, and thus to interfere with the judicial frame of 
mind in which these questions should be approached. 

For the same reason we express no opinion here as to 
the merits of the allotropic theory, preferring to await 
further information, and especially because we are our- 
selves studying microscopically a matter which has lent 
this theory one of its very strongest supports, viz, the 
great strengthening which almost carbonless iron under- 
goes on quenching. 





THE HARDENING OF STEEL. 


Note on Mr. Howe’s Researches on the Hardening of Stcel.* 
By M. F. Osmonp, Paris. 

I HAVE read and studied with great pleasure the work 
of Mr. Howe. The author, with complete mastery of his 
subject, has chosen the best experimental conditions for 
arriving at conclusive results, and he has succeeded, 
where others have failed, in demonstrating the complexity 
of the phenomena of hardening, and in connecting the 
critical points of soft steels with the variations in their 
mechanical properties. 

The critical portion of his paper is a model of lucidity, 
logic, and equity. Ib is trus that certain divergences of 








* Paper read before the Iron and Steel Institute. 


opinion may still remain; but the work as a whole pre- 


sents such an imposing front that observations on points 
of detail run the risk of appearing trifling. It is prefer- 
able to accept Mr. Howe’s arguments as a faithful expo- 
sition of the respective positions of current theories. On 
this basis an endeavour may be made to ascertain how 
far the allotropic theory can, by the natural develop- 
ment of the consequences to which its principle leads, 
remove the objections which might justly have been 
urged against it in its primitive form. 

When the allotropic theory was originated, it seemed 
well, for the sake of simplicity and in the absence of 
decisive adverse reasons, to unite and consider as parts of 
a single phenomenon the two points a, and a3. But these 
two points became definitely separated directly it was 
shown that only one of them, a2, coincides, to the exclu- 
sion of the other, with the appearance or disappearance 
of magnetism in iron. From that time it was necessary 
to distinguish at least three molecular states of iron, which 
were respectively stable within certain intervals of tem- 
perature : a below 700 deg., 8 between a range of 750 deg. 
to 860 deg., Y above 860 deg.* 

If it is now possible, by suitable devices, to preserve at 
the ordinary temperature the two forms of iron which 
are not usually and naturally found in equilibrium, we 
may expect to find, among the innumerable varieties of 
steel, three general and well distinct types in which a, £, 
or Y dominate respectively and assert their presence. 

Further, it appears easy to show that these three 
vee of steel really exist, and that they well represent 
the existence of each of these forms of iron, indepen- 
dently of the means employed to maintain the forms dis- 
tinct. 

Consider the case of iron alloyed with elements of small 
atomic volume. We know that, in accordance with 
Roberts-Austen’s law, which has been verified by experi- 
ment, such elements lower, and even go far to suppress 
the points of transformation ; and among these elements 
there are three—carbon, nickel, and manganese—which 
play a most important partin metallurgy, and concerning 
which there is much documentary evidence, published or 
otherwise. 

Only it is necessary to compare comparable things. Of 
the three elements under consideration, there is one— 
carbon—which has the property of forming during the 
slow cooling of iron a definite compound with iron, 
capable of isolating itself in the mass. With nickel and 
manganese, which remain active, we cannot compare the 
inert carbon, which is isolated under the form of a 
carbide of iron, but only the carbon the activity of which 
quenching preserves, although we do not know exactly 
its true nature. In other words (and it is a necessity 
which is censtantly ignored), only hardened carbon steels 
can legitimately be brought in line with the manganese 
steels or nickel steels; and the annealed carbon steels 
should therefore be deliberately set aside, paradoxical as 
it may seem to those metallurgists who think that dif- 
ferent metals can be made comparable by subjecting them 
to identical treatment, not recognising that they often 
thereby obtain precisely the contrary results. 

Let us then arrange continuously, in parallel series, 
nickel, manganese, or active-carbon, and see how the 
critical points and the essential physical properties may 
be correlated. 

Nickel Steels.—The case of nickel is really the most 
simple, because nickel steels poor in carbon can be ob- 
tained, and because we owe, more especially to the re- 
searches, always so methodical and so useful, of Mr. 
Hadfield,t+ and to those of the Compagnie des Acitries de 
St. Etienne, series of very suitable specimens in which 
the amount of carbon present is very small. 

In this series the tensile strength of annealed test- 
pieces rises progressively with the amount of nickel, 
while the extensibility correspondingly decreases. 

Between about 10 (or 12) and 24 per cent. of nickel the 
tenacity remains near a maximum, and the ductility ata 
minimum. Then, near 25 per cent. of nickel, the resist- 
ance is lowered and the extensibility is increased. 

The series may, therefore, be subdivided into three 
groups. In the first, the critical points, which are at the 
outset separated, reunite and become progressively 
lowered, and occur between 500 deg. and 515 deg. in the 
case of steel with 7.65 of nickel ; the hardness to the file 
(except, perhaps, that of the extreme members of the 
series, which I do not possess) does not appear to differ 
from the hardness of ordinary steels, and, with the same 
reservation, short bars do not appear to be permanently 
magnetic. 

In the second group the point of transformation falls 
below 350 deg. or 400 deg. In the case of 15.48 per cent. 
of nickel it falls to 130 deg., or even to 120 deg., and with 
19.64 per cent. of nickel it falls to between 85 deg. and 
65 deg. The transformation in the case of steel with 
24.51 per cent. of nickel is incomplete even at the ordinary 
temperature. At the same time the hardness increases 
greatly ; and although the hardness of quenched high- 
carbon steels is not attained, it is practically very difficult 
to work this variety of steel with tools, and short bars are 
permanently magnetic. Ib is easy to show that the point 
at which hardness is acquired coincides with the evolution 
of heat during cooling. ‘ 

With about 25 per cent. of nickel, or a little more, no 
critical point can be observed during slow cooling ; the 
mineralogical hardness is slight, working with tools is 
possible, if not easy, and the metal is practically non- 
magnetic. : 

It is, moreover, easy to see that in the series of St. 





* It may be well to recall the fact that the experiments 
of Dr, Ball (J ournal of the Iron and Steel Institute, 1890, 
No. I., page 85) indicate the possible existence of a new 
critical point near 1300 deg. : 

+ “‘ Comptes Rendus” de l Académie des Sciences, 
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Etienne steels the tensile strength varies inversely as the 
percentage of carbon in the case of metals with 25 per 
cent. of nickel which have been either annealed or 
quenched in water. In the series with 15 per cent. of 
nickel, the tensile strength, after having increased simul- 
taneously with the carbon, then diminishes rapidly, as 
successive additions of carbon are made. 

Manganese Steels.—As regards these steels, the results 
are nob so clear and are less conclusive, for we do not 
possess @ regular series of them with a small percentage 
of carbon, and it is impossible, therefore, in each par- 
ticular case to apportion the influence which is exerted 
respectively by carbon and by manganese. 

Itis, however, known that up to about 3.50 per cent. of 
manganese, typical properties—that is to say, minera- 
logical and magnetic qualities—do not appear to undergo 
any radical change. ; 

The iron alloys with the above proportion of man- 
ganese have critical points above 400 deg. 

With about 3.50 per cent of manganese, steels are met 
with which may be made either hard or soft at will. I am 
indebted to Mr. Hadfield for a specimen containing C = 
6.29, Si = 0.18, Mn = 3.25 (or 3.89 according to another 
analysis). This metal, which I received in the form of a 
small forged bar, was found to be very hard. After 
heating to a temperature of 800 deg.. and allowing it to 
cool spontaneously in a Leclerg and Forquignon furnace, 
treatment which revealed the existence of a critical point 
at about 400 deg., it was softened, but still remained 
fairly hard. After heating a second time (in this instance 
up to 1000 deg.), and cooling it under the same conditions, 
when the critical point proved to be at 425 deg., it be- 
came soft enough to file readily. 

With between 3.50 or 7.00 per cent. of manganese, steels 
are obtained which when slowly cooled scratch glass, and 
become permanent magnets, their point of transformation 
then being lowered below 400 deg. 

I may cite as examples two specimens which have also 
been furnished me by Mr. Hadfield, together with their 
analyses, which contain respectively 


Number. Carbon. Silicon. Manganese. 
ie 0.45 0.11 4.00 
32 082 0.26 86 {8-3 


No. 34 has its point of transformation between 300 deg. 
and 200 deg., and that of No. 32 is below 100 deg. 

I am aware that Mr. Hadfield, during a recent discus- 
sion, produced two alloys each containing respectively 
3.50 per cent. of manganese, and 0.10 and 0.54 per cent. of 
carbon ; the firat could be filed easily, but the second not 
at all; hence Mr. Hadfield concluded that carbon alone 
imparts hardness to the alloy, and consequently that the 
advocates of allotropy are wrong. ButI have other steels, 
which also came from Mr. Hadfield’s collections, which 
contain : 

Number Carbon. Silicon. Manganese. 

309 ... 0.33 0.86 3.67 
1) er » 00 0.72 3.76 

If these two varieties of steel are allowed to cool slowly 
from the same initial temperature of about 1000 deg., the 
first, which contains 0.33 per cent. of carbon, will scratch 
glass, while the second, with 1.00 per cent. of carbon, can 
be easily filed, from which I might infer, by adopting 
Mr. Hadfield’s reasoning, that carbon destroys hardness, 
but this conclusion I shall take good care to reject. If, 
however, 7 per cent. of manganese be exceeded, and 12 or 
13 per cent. be reached, we are in presence of Mr. Had- 
field's well-known metal, which is difficult to file, though 
it does not possess great mineralogical hardness, and is 
susceptible of considerable elongation without local con- 
traction of sectional area, is non-magnetic, and does nob 
exhibit any notable point during slow cooling. 

Quenching has no further effect on this metal than to 
hinder the liquation of the double carbide of iron and 
manganese, which forms a continuous network round 
certain grains of the steel which have not become hard. 

Carbon Steels.—As I have already explained, I ought 
only to deal with those steels which have been hardened, 
and in order to avoid mixtures of martensite with ferrite 
or cementite, it is desirable that the hardening should be 
effected as quickly as possible, care being taken to employ 
a degree of temperature which is sufficient to insure the 
complete diffusion of the carbon. 

Under these conditions it is known that mineralogical 
hardness increases with the carbon (in accordance with a 
law which is imperfectly understood), from the hardness 
presented by soft iron to that of orthoclase ; the residual 
magnetism also increases, at first, proportionately with 
the carbon. These two variables appear to attain a maxi- 
mum with a percentage of carbon, which has not been 
accurately fixed, but which is not far from 1 per cent. 
Under these conditions the heat of the transformations 
which are not suppressed by the quenching ought to be 
evolved (at least in the case of high carbon steels) at the 
ordinary temperature. Mr. H. Le Chatelier’s researches 
on the variations of electric resistance produced by 
hardening have shown that this should be the case.* 

As the carbon rises above about 1 per cent., a new con- 
stituent, recently described by me, appears, and this I 
have called “ austenite,” as a souvenir of the great part 
taken by Professor Roberts-Austen in establishing the 
allotropic theory. The proportion of austenite increases 
until the percentage of carbon reaches about 1.60 per cent., 
but the total amount of it present cannot exceed a certain 
maximum (in round numbers, 50 per cent. of the mass), 
and its amount remains limited by the formation of 
cementite. Its properties, as far as can be determined 
from its presence in a mixture, approach nearly to those of 
steel with 12 to 13 per cent. of manganese, and to the 
steel with 25 per cent. of nickel.+ 


oie “ Comples Rendus” de lV Académie des Sciences, 
t Ibid. 








Conclusion.—The accepted facts tend to establish the 
parallelism of the three series—that is, of nickel, man- 
ganese, and carbon steels, 

In each series is to be found : 

1, A group of steels which are soft, magnetic, and are 
not polar-magnetic, or hardly so when the metal is in the 
form of short bars. 

2. A group of steels which are either absolutely or re- 
latively hard, are magnetic and polar-magnetic. 

3. A group (or the representative of a group) of steels 
which are difficult to work in the cold, do not possess 
much mineralogical hardness, and are extensible and non- 
magnetic, 

The metals of the first group have well-defined and 
perfect critical points, which occur above 400 deg. ; the 
bulk of the iron is in its normal state—the a state. 

The metals of the third group do not possess a trans- 
formation point at all, the iron then is present in the form 
which is by definition the y modification. In view of the 
point discovered by Dr. Ball, and confirmed by Mr. Curie, 
the question arises whether it may not ultimately be 
necessary to divide the y modification into two. The 
existence of iron in an allotropic form in non-magnetic 
steels, although it may be still rejected by some metal- 
lurgists, has nevertheless been established with such a 
degree of precision and certainty as the demonstrations of 
chemical science allow. 

As regards the second group, that of the hard and 
polar magnetic steels, I attribute their characteristic pro- 
perties to the maintenance of a part of the iron in the B 
form, the transformation of g into a iron being limited by 
the pressure which results from a change in volume, 
exactly as partial volatilisation limits the evaporation of 
water in a closed vessel. But it is true that the question 
still retains a certain amount of residual hypothesis. 

Experiments show that in the case of metals of this 
group, the transformations take place below 350 deg. or 
400 deg. ; that is to say, below the temperature at which 
tempering obliterates in carbon steels the greater part of 
the effects of hardening. 

The subsisting hypothesis consists in admitting that 
in these conditions the transformations of iron are 
incomplete, which seems very probable, for we cannot 
understand otherwise the break which appears to exist 
between the two first groups. 

In order to ges this experimentally, it is necessary to 
measure (1) the quantities of heat normally evolved at 
points AR2 and Ar 3 during the cooling of pure iron; 
(2) the quantity of heat actually evolved when the points 
AR 3.2 ara united in a single point in steels which remain 
‘*glass hard” during slow cooling ; and (3) to show that 
the second is smaller than the sum of the two first, that 
is, of AR 2 and AR3 separately. But this comparison, 
which seems easy in theory, becomes much less easy in 
practice, for two reasons: (1) No exact method is known 
for converting into calories the evolutions of heat repre- 
sented by the delays observed during cooling ; (2) even if 
there were such a method of procedure, it would still be 
necessary to know how the heat of the transformation 
varies with the temperature at which the transformations 
are produced. Recourse can only be had, therefore to 
direct examination of the curves, and this examination is 
necessarily insufficient. In fact, whilst admitting that 
the transformation of 8 into a may be incomplete, this 
transformation can only be partial (since glass-hard steels 
are magnetic, and their being magnetic involves the sup- 
position that a iron is present), and further, the trans- 
formations occur in the metals in question at the point 
AB3. The portion of Ar 2 which is supposed to be sup- 
pressed can only, then, be a small portion of the heat 


really evolved, which includes and represents the total | p 


transformation of into 8 and the partial transformation 
of Sintoa. Inspection of the curves does not show a 
difference of this kind, and in fact does not really indi- 
cate ib. 

I regret that I am not able to furnish more complete 
documentary evidence. I think, however, that the facts 
are already capable of being grouped in a satisfactory 
way, and that the distinction established between y and 
Biron, which is not an arbitrary but an experimental 
one, will cause the difficulties to disappear which, at the 
outset, left a certain amount of confusion subsisting be- 
tween the two varieties. This grouping of facts also re- 
moves the difficulties which were ushered in by the more 
complete knowledge of manganese steels and by the dis- 
covery of nickel steels. 

Mr, Howe’s memoir does not, moreover, permit us to 
delay the exposition of these ideas. If the explanation 
now offered seems premature, it will at least furnish a 
programme of fresh researches which I cannot hope to 
complete unaided. However, do the explanations given 
show that there is room for the introduction of a carbo- 
allotropic theory such as Mr, Howe has sketched? Ido 
not hesitate to reply in the affirmative, in the sense that 
carbon presents, in its relations with iron, a certain num- 
ber of peculiarities which are inseparable from its pre- 
sence. It is necessary, however, strictly speaking, to 
contemplate a theory for each of the bodies which we 
have considered which would point to nickelo-allotropic 
and mangano-allotropic theories. 

The allotropic theory, as I hope I have already shown, 
enables the dominant facts and general history of steels 
to be synthetised, but it must differentiate itself effec- 
tively in connection with special facts, 

Furthermore, I ask Mr. Howe to permit me to wel- 
come the carbo-allotropic theory, whatever its future 
development may be, not asa rival theory, but asa friend 
and ally. 





Bripcine THE Detroit.—A Bill has passed the Canadian 
Senate which empowers the Canada and Michigan Bridge 
and Tunnel Company to construct a high-level bridge, 
with a span of 1100 ft., across the Detroit. 





LAUNCHES AND TRIAL TRIPS. 

THE latest addition to Russia’s Black Sea Fleet has 
recently satisfactorily completed her steam and gun trials 
at Sevastopol. The Georgie Pobedonosetz is a first-class 
battleship of 10,280 tons displacement, 320 ft. in length 
69 ft. beam, and mean draught of 26 ft. 7 in., speed 
164 knots. The bunkers are capable of carrying 700 tons 
of coal. The armament consists of six 12-in. 56-ton 
breechloading guns of the Russian Krupp pattern, carried 
in three barbettes, two barbettes being placed abreast on 
the forward deck of the ship, each barbette carrying two 
guns, the remaining two — being situated in a barbette 
upon the after deck. There are also seven 6-in. 6-ton 
breechloading guns, eight 10-centimetre quick-firing, and 
six machine guns. The vital portions of the are 
protected by a belt of 16 in., and the barbettes by 12-in. 
compound armour-plates. The propelling machinery is 
of the vertical inverted triple-expansion type, having 
cylinders 45 in., 66 in., and 100 in. in diameter, and 
common stroke of 4 ft., driving twin screws of 16 ft. 6 in. 
diameter. Working steam pressure, 150 lb. per square 
inch. Steam is supplied by 16 boilers arranged in four 
separate compartments. They are of the cylindrical 
single-ended type, having three furnaces each, the total 
grate area being 980 square feet, and total heating surface 
29,100 square feet. Air issupplied by means of 12 double- 
breasted fans, each of 5 ft. diameter. Upon May 21, at 
8.30 a.m., the vessel left Sevastopol Harbour for official 
steam trial, the stipulated power being 10,060 horses to 
be maintained for six consecutive hours with assisted 
draught, 4in. air pressure in the stokeholds being the 
maximum allowed. Admiral Ostalatsky was president of 
the commission appointed to witness the trial. The trial 
commenced at 9.30 a.m., and was carried out under the 
direction of Mr. John Sampson, of Messrs. Maudslay, 
Sons, and Field, of London, the constructors of the 
machinery. The results were as follows: 


In- | 

















a=] 
. | eo 
Pave P g 5 3 by | 2o s 
818 |s8| 88¢ | asse 
8 8 > oO twclo | $5 ° 
n > | as see | Rome 
tarboard| 1 maior) 9 | | 
starboar 35 | 28 | 8 | 6478.81 
Ist hour { port | 3 25 lee | eons a7 f | 12714.68 
starboa: 188 | 28 89 | 6379.27) | 
2nd hour ort | 25 234 | s1 ean | 1000.61 
starboard! 150 | 28. 92 067.39 
8rd hour {pore 150 2s 00 | 6833.10 13890.49 
starboard) 140 | 284 6811.55 
4th hour (port uo | 28) | 80 | sisae | 1360.61 
starboard; 145 | 28} 2 6821.25 | | 
bth hour port al aS | 28 | 7160.83 | | 18001.08 
starboard) 140 | 28} 91 6782.56 
6th hour Sous | 140 28° | 91 | rii7.84f| 1890041 
' eee 
Total mean indicated horse-power 13,4€8 





The mean air pressure in the stokehold was .25in. The 
coal was unpicked Nixon’s Navigation, having 20 per cent. 
small, The result is considered highly satisfactory, the 
above-mentioned horse-power (nearly 3000 in excess of 
the contract) being maintained with ease by the ordinary 
ship’s crew of Russian stokers and artificers, led by a 
small staff of Englishmen. The ship returned to harbour 
in the evening. Upon the following day the vessel again 
put out to sea for artillery trials, the results of which were 
highly satisfactory, both guns and mountings being 
thoroughly tested during a trial which lasted nearly 12 
jours. The Georgie Pobedonosetz will now join her 
sister vessels Sinope, Catherine II., Tchesma, and 
Dvenatdset Apostoloff, forming together a fleet of five 
first-class battleships complete and equipped ready for 
service. The last ironclad launched in the Black Sea, 
viz., Tri Svilitela, awaits steam trials, which, however, 
will probably not take place during the current year. 


On Wednesday, the 27th ult., there was launched from 
the shipbuilding yard of Messrs. Palmer and Co., Limited, 
Jarrow-on-Tyne, a steel screw steamer for the Hamburg- 
American Line, and intended for their Baltimore trade. 
The[vessel was named the Adria, The Adria is a vessel of 
7000 tons deadweight capacity, and is 400 ft. between 
perpendiculars by 50 ft. beam, and 30.3 ft, moulded depth, 
and will be fitted with quadruple engines on the Schlick 
self-balancing system, having egg 224 in., 32 in., 
47 in., and 68 in. in diameter by 51 in. stroke, giving an 
indicated power of 2500 horse-power and a mean speed at 
sea of 11 knots laden. The Adria will also be fitted for 
400 emigrants, and will be completed in accordance with 
the requirements of the German Lloyd’s for hull and 
machinery. This is the first of three steamers contracted 
a and she is expected to be completed by the end of 

une. 








Messrs. Fleming and Ferguson, Limited, Paisley, 
launched from their yard on May 28 a powerful steel 
screw tug steamer, built to the order of the British Ad- 
miralty, and is the third of four such vessels ordered by 
the Admiralty with this firm, 


Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
Glasgow, launched on May 28 the saloon paddle steamer 
Duchess of York, built to the order of the Southampton, 
Isle of Wight, and South of England Royal Mail Steam 
Packet Company, Limited, and intended for excursion 
service in the Solent. The vessel’s dimensions are 185 ft. by 
22 ft. by 8 ft. 9 in., and she measures about 250 tons gross. 
Her machinery, which is being supplied by the builders’ 
firm, will be compound diagonal, with high-pressure 
cylinder of 24 in. diameter and low-pressure cylinder of 
45 in., with 54 in. stroke of piston. 
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THE BACTERIO-CHEMICAL EXAMINATION 
OF POLLUTED WATERS. 


Recent Advances in the Bacterio-Chemical Study of Sewage 
and other Polluted Waters.* 

By Mr. W. E. Aprney, Assoc. R.C. Se.1., F.C, 
Carator in the Royal University, Dublin. 
(Concluded from page 730.) 

HAvInG considered the general character of the changes 
which sewage matters undergo under certain properly 
defined conditions, it mes necessary to ascertain 
whether any quantitative relationships can be discovered 
between—(1) the quantities of polluting matters originally 
present in the sewage ; (2) the products of the complete 
fermentation of these ; and (3) the volume of oxygen con- 
sumed during the formation of these products. 

These relationships will be more easily seen if we 
multiply each set of differences by the necessary factors 
to render them comparable with the undiluted sewage and 
with one another, as follows: 





Taste ITI, 

La " i. & | 8. fe _ , 

ulti- | | Volume o 
Solution. plier. CO,. |Nas NH3..NasN,0,.| O2 Ab 
| | sorbed. 
1/10 ee --| 10 + 61 + 0.002 0.0 64 
1/20 te Se + 111, + 0.005 0.0 123 
1/40 (let stage) )| 40 f+ 112 + 0001 0.0 (= 
1/40(2nd ,, f; 40 (+ 27 -— 0,016 | + 0.064 174 
1/80 se --| 80 | + 145) — 0.045 | + 0.056 347 


| 

From this Table we find that the volumes of carbonic 
acid formed in solutions 1/20, 1/40 (during the first experi- 
ment with the latter) were relatively exactly similar, 
since on multiplying the volumes of the gases actually 
found in the two solutions by 20 and 40 respectively, we 
geb 111 c. cs, for the first and 112 for the second ; so too, 
on similarly treating the volumes of oxygen consumed in 
the same two solutions, we get 123 c. cs. and 132 c. as, 
respectively. Hence we may tentatively conclude that 
the volumes of oxygen actually consumed during bacterio- 
lysis in the two solutions were practically directly pro- 
portional to the quantities of polluting matters a 
present in them. On passing on to the figures for the 
second experiment for the solution 1/40, we find the for- 
mation of a further volume of 27 c. cs. of carbonic acid, 
and the consumption of a further volume of 174 c. cs. of 
oxygen indicated. If we sum together the two volumes 
of carbonic acid formed and of oxygen consumed, we geb 
139 c. cs. and 306 c. cs. as the total volumes of these gases 
formed and consumed, respectively, during the complete 
fermentation of the polluting matters a 
in solution 1/40. The figures given in the same Table for 
solution 1/80 indicate 145 c. cs, for the volume of carbonic 
acid formed, and 347 c. cs. for the volume of oxygen con- 
sumed. In this solution also iv will be observed that all 
the ammonia had been oxidised to nitric acid, and hence 
that all the — matters originally present had been 
completely fermented. Consequently we may regard the two 
solutions 1/40 and 1/80, as similar in the degree to which 
fermentation had proceeded in them; and the volumes of 
carbonic acid and oxygen, and the quantities of ammonia 
oxidised to nitric acid, indicated in the Table for the 
two solutions, agree sufficiently closely to justify the 
conclusion that the volume of carbonic acid and the 

uantity of nitric acid formed, aud of oxygen consumed, 
during complete fermentation, i.¢., the completion of the 
processes of baoteriolysis and nitrification, in the two 
solutions, were directly ap emerged to the quantity of 
polluting matters originally present in them. 

There now only remain the figures given in Table IT. 
for solution 1/10, and all that is necessary at present to 
point out in reference to them is the fact that the volumes 
of carbonic acid formed in it, and that of oxygen con- 
sumed, were relatively but little more than half those 
formed and consumed in the solutions 1/20 and 1/40 (first 
experiment), and that we may therefore conclude that the 
fermentation of the organic matters becomes at least very 
slow in the absence of a sufficient supply of oxygen. 

It need scarcely be remarked that the two exact con- 
clusions, which I have drawn to cover the quantitive 
relationships indicated by the results of the experiments 
I have been discussing, required to be supported by a much 
greater volume of experimental evidence than that here 
given, before they could be accepted as poner true. 
I may say, however, that ample evidence has been given 
in my original paper—evidence derived from experiments 
both with other samples of sewage water and with artificial 
solutions of substances of known strength and composition, 
which all goes to show that these conclusions may be taken 
as generally true. I will give the results of just one other 
series of experiments with another sample of sewage water 
in support of my statement. — 

It will be unnecessary to give more than the differences 
between analytical determinat ons made before and after 
keeping each dilution, since they have been determined 
in a manner exactly similar t> that already shown in 
Table I. (see 729 ante). < / 

The sample of sewage taken for this series of experi- 
ments was collected from a residential suburb of Dublin. 
It was filtered through ordinary filter paper to separate 
the suspended matters, and then the following dilutions 
were made from it with tap water—one volume of filtered 
sewage to 9, 19, 29, 39, 49, 59, 69, 79, 89, and 99 volumes 


of tap water. ’ 
Dilutions 1/100 to 1/50 were quite inodorous after fer- 





* Paper read before the Institution of Civil Engineers 
of Ireland, 


mentation ; 1/40 emitted an odour like that of rain water ; 
1/30, 1/20, 1/10 were very offensive. The results given for 
tap water are merely to record a blank experiment with 
the water employed for preparing the dilutions, and they 
are included in the Table to show that it underwent prac- 
tically no change when kept for a similar period of time 
and under similar conditions as the dilutions. 


TasLe IlI.—Experiments Commenced November 25, 1891. 





























Date of | | 
Crexper Solution. | CO, | 0,. | Nas NH,| NasN.0, 
ment. | 
February 15 Tap water} 0.13 0.07 0 | 0 
” 11) *1/10 +15.37 —7.63 +0.00030 0 
90 11 1/20 +11.25 —7.85 +0.002 | —0,0001 
a 1/30 +7.03 —7.92 +0 0012 | —0.0001 
s 5) 1/40 +6.09 | —7.96 | +0.6004 | +0.0003 
“3 5 1/50 +5.14 | —7.98 0 +0.0005 
‘9 6) 1/60 +4.37 —7.52 —0.0002 | +0.0007 
»” 4 1/70 +3.28 —7.38 —0.00074 | +0.0011 
so 4, 1/80 +3.13 | —7.25 —0.00077 | +0.0011 
re 3) 1/90 +2.72 —6 34 —0.00067 | +0.0011 
January 21 1/100 $2.88 —5.49 —0.00062 | + 0.0009 
| 





* In this solution both hydrogen and marsh gas were formed. 


Solutions 1/100, 1/90, and 1/80 afford an illustration of 
the influence of an excess of dissolved oxygen upon the 
course of fermentation of the polluting matters in sewage 
In each solution the fermentation extended to the com- 
plete oxidation of the ammonia originally present. Ino 
solutions 1/70 and 1/60 the conditions were evidently 
evenly balanced, for both a little free ammonia aud a 
little free oxygen were left in each. In solutions 1/50 
and 1/40 the influence of the gradually increasing quan- 
tities of fermentable matters in proportion t» the dissolved 
oxygen is shown by the increasingly small quantities of 
ammonia oxidised to nitric acid. In solutions 1/30 and 
1/20 no oxidation whatever of ammonia took place, and 
it is observable for the first time that the volumes of 
carbonic acid began to show a slight decrease relatively to 
the volumes of this gas formed in the more dilute solu- 
tions. This is stil] more noticeable in the strongest solu- 
tion 1/10. Ib is interesting to note that simultaneously 
with the decrease in the volume of this gas, bodies having 
offensive odours begin to make their appearance. 

On multip!ying each set of differences, as above ex- 
explained, in order to make them comparable to the 
undiluted sewage and to one another, it will be seen that 
quantitative relationships exis) between them similar to 
those shown by the results recorded in Tables I. and IT., 











thus: 
Tasie IV. 
| | 
; + 2. 8. 4. 
Solution.  Multi- | | } 
| plier. |CO,. | Nas NH,. | N as N,0;. Ire 
1/100 100 +238 —0.062 +0.09 549 
1/90 90 |+245| —0.060 | +0.099 671 
1/30 80 |+254| —0.062 +0,088 580 
1/70 70 |+230| —0.052 +0.077 517 
1/60 60 |+262} -0.012 | +0042 451 
1/60 50 =| +257 0.0 | +0 025 399 
1/40 40 |+244/ +0.016 +0 012 318 
1/30 80 |+21l | +0.036 | 0.0 238 
1/20 20 (+225; +004 | 00 157 
1/10 10 | +154 | +0.008 | 0.0 76 








When allowance is made for experimental errors which 
have been exaggerated of course in the above Tables by 
the process of multiplication, it is quite evident that in 
each of the solutions 1/100, 1/90, 1/80, in which the disrolved 
oxygen was in excess, and in which the fermentation was 
complete, the quantities of carbonic acid and nitric acid 
formed, and of dissolved oxygen consumed, were practi- 
cally directly proportional to the quantities of polluting 
matters originally present in them. 

We also see that in all the other solutions down to 1/40, 
in which the sewage matters were gradually increased 
while the dissolved oxygen remained unaltered, the volume 
of carbonic acid formed was still directly proportional to 
the quantity of polluting matter originally present in 
them, and that the effect of increasing the proportion of 
sewage was first to decrease the quantity of ammonia 
oxidised, and as the proportion of sewage was still further 
increased, ammonia tes to increase instead of being 
diminished, the process of bacteriolysis only have taken 
place. This last mentioned condition was reached in 
solution 1/40, and in it the proportion of sewage matters 
to dissolved oxygen was evidently ase to its maximum, 
since in the succeeding solutions the quantity of dissolved 
oxygen was nob sufficient for even the bacteriolysis of the 
organic matters, and in consequence we find the products 
characteristic of the third possible process of fermenta- 
tion—viz., putrefaction, were found in them. 

In the stronger solutions 1/30, 1/20, and 1/10, we see 
that when the proportion of sewage matter becomes so 
large, not even the volumes of carbonic acid are propor- 
tional to the quantities of sewage water originally present, 
that in fact no sample relation between the quantities of 
this gas formed, and the sewage matters originally pre- 
sent, seems to exist, when the process of putrefactive 
fermentation has been allowed to set in. 

The experimental results, so faras they have been dis- 
cussed up to the present, will no doubt be regarded as of 
more interest to the chemist than to the engineer; but a 
little further consideration will, I think, convince the 
engineer that they are of just as much value to him as to 
the chemist, since they lead to the foundation of a re- 
liable method for the simple arithmetical solution of the 





problem, which the purification of the sewage of a locality 





may present to him—a problem for the consideration of 
which, I think he will agree with me, but little exact 
scientific information has been available up to the pre- 
sent. Thus it isa simple matter of calculation from the 
results given for solutions 1/100, 1/90, and 1/80 in Tables 
III. and IV., to show that 1000 volumes of the memal 
sewage water, after the matters in suspension have been 
separated, required 550 to 580 volumes of atmospheric 
oxygen for the complete fermentation or- purification of 
the soluble polluting matters it contained (these figures, 
allowing for experimental error, “7 be regarded as 
practically similar to one another). e may go further 
and state, from the results recorded for solution 1/40, 
that of the entire 580 volumes of oxygen required for the 
complete fermentation, about 280 were required for the 

rocess of bacteriolysis, and 300 for that of nitrification. 

e may therefore say, remembering that ordinary air 
contains one in fifth its volume of oxygen, that 2900 volumes 
of air would be required for the complete purification of 
1000 volumes of sewage—1400 volumes being required 
for bacteriolysis, and 1500 for nitrification—or, in other 
words, the sewage experimented with required nearly 
three times its own volume of air for complete purifica- 
tion. 

The significance of these figures wil be more readily 
understood if they are considered with reference to the 
dimensions of a gravel filter bed required for the filtra- 
tion of 1000 volumes of the same sewage. They show 
that the filter bed would require to be of dimensions such 
that the air spaces in the form of interstices must have a 
total volume equal to four times the volume of the sewaga 
to be filtered. 

We can understand from these figures why a filter bed, 
intended for the filtration of sewage, requires to be £0 
much larger than when required for the filtration of a 
good river water for potable purposes, and must be 
worked intermittently, since, for the firat purpose, air 
spaces must be provided for in the filter bed for a store of 
air during filtration, and these must constantly be re- 
newed with fresh air, while, for the second purpose, no 
air-store spaces are required, for the reason that the water 
carries its own supply of oxygen dissolved in it, hence, 
when employed for the second purpose, the filter bed can 
be used continuously. 

The following analyses of two samples of water from 
the Vartry Water Works, at Roundwood, County Wick- 
low—No. 1 being collected with proper precautions, just 
as the water passed on to a filter bed, and No. 2 imme- 
diately after it had passed through the filter bed—prove 
the influence of the dissolved oxygen during the filtration 
of a comparatively good water in an interesting manner: 


























—_— | CO. Oo. ; Ne | Nas NH, | N as No O;, 
SampleNo.1 ..| 683 | 7.971668} 0.00032 | 0.00083 
» No.2 ..| 7.03 | 652 16.93} 0.00001 0.00069 

| —0,00031 | +0.0C036 


|+0.70 1.45 | 


The above figures show that the chemical changes 
brought about in the water were those characteristic of 
true nitrification, and all the ammonia originally present 
in the water was oxidised to nitric acid, the dissolved 
oxygen suffering corresponding diminution, a little car- 
bonic acid being also formed. 

It has been very generally supposed that the che- 
mical composition of the filtering material is the 
factor most concerned in the efficiency of the filter bed. 
It will be seen, however, from the above considerations 
that the physical properties, chiefly that of porosity, are 
the most important factors to be considered in the ques- 
tion of the most suitable material for a filter bed intended 
for the filtration of se 

So far as the bacterial action of the filter bed is con- 
cerned, there can be no doubt that it is the same in 
chemical characters for both the uses to which it is put; 
the filtering material becoming coated with a layer of 
active organisms which bring about chemical changes in 
any fermentable matter dissolved in the water passing 
over them with extraordinary rapidity, if only a sufficient 
supply of atmospheric oxygén is at hand. The chemical 
results of the operation of the organisms are similar in 
all respects to those which follow the — of the 
organisms in sewage water sufficiently diluted with good 
water. 

Referring once again to the possibility of putting the 
results recorded in the Tables Fit. and IV. ae & con- 
crete form, suitable for the purpose of exact calculation, 
it will, no doubt, have struck you that they may be 
stated in another way, which might also be useful in 
practically dealing with the problem of the purification 
of sewage on a large scale. It is, that one volume of the 
sewage, after the suspended matters had been separated, 
if mixed with 39 volumes of good river water, at winter 
temperature, would be cele’ with sufficient dissolved 
oxygen for the bacteriolysis of the unfermented organic 
matter init, and if mixed with 69 volumes of river water, 
the dissolved oxygen would be sufficient for the com- 
plete fermentation of the polluting waters. _ 

If we apply the same methods of expression to the 
results discussed and recorded in Tables I. and II., we 
may say that 1000 volumes of the sewage, previously 
freed from suspended matters, require 306 to 347 of atmo- 
spheric oxy; for complete fermentation, 125 to 132 
volumes of which are required for bacteriolysis, and 181 to 
215 for nitrification, that is, 625 to 660 volumes of air for 
the first-named process, and 905 to 1075 for the second, in 
all 1580 to 1785 volumes, or, say, one and a half times its 
own volume of air. Hence the air spaces required for the 
complete purification of 1000 gallons of this sewage would 
have to be 400 cubic feet, and taking the air spaces of a 
sand and gravel filter-bed at one-third its total volume, the 
volume of the hed formed of sand and gravel would require 
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TABLE V.—EXPERIMENTS WITH SEWAGE-, WHICH HAS BEEN FILTERED THROUGH GRAVEL FILTER-BEDS, AND 


Tap-WaTER, COMMENCED JUNE 24, 1893. 
































“ Date of ot| Solution, CO, | Oz N, N as NHg NasN,0, N as N.O; 
Experiment. L I. | L II. iF IL. I. 11. I. IL. I. IL 
1893 ’ } | 

July 18 lin2 | 7.50 | 88.85 | 6.38] 0.00 | 18.58] 13.70 | 0.0035 | 0.0075 | 0.0018 | 0.0016 | 0.003 — | 0.0045 
Differences + 6.36 | — 6,38 ne — 0.001 — 0.0002 + 0.0015 

Jaly 19 lin4 41.29 | 44.00 | 6.43] 0,00 | 13.58] 13.43 | 0.00425 | 0.0030 | 0.0009 | 0.00003 | 0.00155 | 0.0028 
Differences Y | 648 a — 0.00125 —- 0.00087 + 0.00125 

July 20 1in8 23.18 | 24.80 | 6.45|0.00 | 13.58] 13.43 | 0.00213 | 0.0005 | 0.00045 | 0.00 0.000825 | 0.0028 
Differences +1, | — 6.45 Ks — 0.0016 — 0 00045 + 0.00198 

July 24 lin 16 | 14.12] 15.11 | 6.46|3.41 | 13.58| 13.54 | 0.00107 | 0.00025 | 0.000225 | 0.00 0.000402 | 0.0015 
Differences | + 0.99 — 3.05 ee — 0.00032 — 0.000225 + 0.001 





to be 1200 cubic feet, that is, about 44 cubic yards, or an 
area of 44 square yards 1 yard thick. But in the case of 
many towns it would be unnecessary, for reasons to 
explained later on, to provide more filtering area than 
that required for bacteriolysis of the polluting matters of 
sewage—the area required for this purpose, in the case of 
this sewage, would be 26 square yards 1 yard thick. 

It will naturally be asked, for what length of time would 
ib be necessary to keep the sewage in contact with the 
filter? Unfortunately exact experiments on this subject 
have yet to be made before a definite answer to this ques- 
tion can bs given. I trust, however, now that it has been 
shown that it is possible to accurately calculate and regu- 
late on definite scientific principles the filtering area 
required, according to the composition of the sewage to 
be filtered, that this information will soon be forthcoming, 
and that, too, from experiments on a large scale. I can, 
however, say from experiments carried on in the labora- 
tory with small pumice filters, that the time required will 
be considerably less than 12 hours. Another point of in- 
terest to determine will be what is the best available 
material with which to construct the filter beds, remem- 
bering that the more porous the material the less total 
space the filter bed built of it will occupy. ; 

Having dealt with the size of a filter bed required for 
the purification of a given volume of a given sewage, it 
may be of interest if I quote some results of a series of 
experiments with a sample of sewage after it had been 
adequately filtered. 

I have again to acknowledge my indebtedness to Mr. 
Melliss in providing me with the means of doing this, for 
at the same time that he had the sample of raw sewage 
collected for me at the Richmond Drainage Works, he 
had some of the effluent collected from 6 a.m. to 6 p.m., 
from one of the filter beds belonging to the works. _ 

The sample of the effluent was filtered through ordinary 
filter paper to separate a small quantity of suspended 
matter, and the following dilutions with tap water were 
made, viz : 1 volume of the effluent with 1, 3, 7, and 15 
volumes of tap water. 

On multiplying each set of differences so as to make 
them comparable to one another, and to the undiluted 
effluent, we get : 








TABLE VI. 
ly 1 a x N iat Vv i , 
. fulti- N a3 N,03 as NH3 olume 
8.lution. | ‘Hier. | CO,. | Oxidised to | Oxidised to| of O 
205. | N,Os. | Absorbed. 
1/2 2 12.7 0.0004 0.0026 12.8 
14 | 4 10.8 0.00348 0.0015 25.7 
MBie - (58 13.0 0.0036 0.0122 51.0 
1/16 | 16 15.8 0.0036 0.0124 48.8 














In the results given in the above two Tables, the 
rocess of nitrification only is illustrated, that of bacterio- 
ysis, it may be taken for granted, having been complete, 
from the fact that the process of oxidation of ammonia to 
nitrous acid had already set in in the sample of effluent 
by the time my —— with it were commenced, 
during the process of filtration to which it had been sub- 
jected in the works, It is of extreme importance, in 
relation to the technical question of river pollution, to 
note the significant differences indicated by these results, 
and those resulting from the process of bacteriolysis. 
_ In the first place we can see from them what may occur 
in a water when the polluting matter present in ib has 
already undergone ee of bacteriolysis, and when 
the matters thus partially fermented are present in con- 
siderable excess of the dissolved oxygen in the water. We 
have found, allow me to remind you, that the result of 
this latter condition of things, when the polluting matters 
have not undergone the process of bacteriolysis, is a putre- 
factive fermentation with all its attendant evils. 

Let us now see in what way the results differ when the 
polluting matters have undergone this process of bacterio- 
lysis, or half-way house, as it were, of complete purifica- 
tion. The first solution recorded in Table V. gives us 
the condition of a considerable excess of the second divi- 
sion of polluting matters in proportion to the dissolved 
oxygen. After this solution had been kept for over three 
weeks, we find all the oxygen had been consumed, car- 
bonic acid had been formed in volume equal to that of the 
oxygen consumed, and we also find that the ammonia and 
nitrous acid were each decreased in quantity, but that the 
nitric acid was increased by an amount practically equi- 
valent to the total loss in quantity of the two last-named 
constituents; we note also the entire ab:ence of any bodies 
having unpleasant odours. 

We may, in fact, conclude, from all the observations 
made, and from the general chemical characteristics of 
the products formed, that after the dissolved oxygen 





ReEMARK.—AIll the solutions were quite free from odour after fermentation. 


had been consumed, all fermentative change practically 
stopped in the water, and that, therefore, no secondary 
fermentation or change analogous to putrefactive fermen- 
tation ensued. 

It will be noticed that in solutions 1/4 and 1/8, the pol- 
luting matters were in excess of the dissolved oxygen, and 
that results of a similar character to those given for the 
solution 1/2 are recorded for them. 

In reference to quantitative relationships we see that 
the figures Fe in these two Tables show that the 
quantity of dissolved oxygen consumed, and the quantity 
of fermentative products formed, i.¢e., carbonic and nitric 
acids, are practically proportional to the quantity of 
matter fermented, and that this conclusion holds good 
even when the fermentable matters are present in excess 
of the dissolved oxygen, or vice versd. 

It will be remembered that, in the case of bacteriolytic 
substances, that is, organic bodies capable of pm 
bacteriolysis, it could only hold good when the dissolv 
oxygen was in excess, because when this is not so, the 
third of the possible processes of bacterial fermentation 
sets in, viz., putrefactive fermentation; and that, when 
this occurs, no quantitative relationship could bediscovered 
between the oxygen consumed, the products formed, and 
the polluting matters originally present. 

As already stated, these distinctions are of the utmost 
inapeenes in considering the technical aspect of the 
pollution of rivers, since it is made evident thereby that 
a water to be discharged into a river, and containing an 
excess of second stage fermentable matters, or, as we may 
term them, nitrifiable bodies, presents by no means the 
like danger that it would, did it contain an excess of 
bacteriolytic bodies. 

There are also good reasons for believing that nitrifiable 
bodies when discharged into a river water, do not undergo 
fermentation as quickly as the river water can take up 
oxygen from the air; hence we may feel assured that, not 
only can poisonous products not result from the fermen- 
tation of this class of polluting matters in running water, 
but that also their fermentation cannot lead to the com- 
plete deoxygenation of the water, and cannot, therefore, 
render the water unfit for fish life. We know, of course, 
by experience, that bacteriolytic substances can bring 
about both effects, and can, if in sufficient quantity rela- 
tively to the oxygen which may be dissolved in water, 

ive rise to putrefactive fermentation, and the river water 
into which they are discharged will be poisoned by the 
poisonous products of such fermentation, and may also be 
completely deoxygenated. ‘These distinctions between 
the two classes of polluting substances bring us to the 
consideration of the value of the method of examination 
I have so far discussed as an analytical problem. Re- 
garded in this light, the experiments I have described 
show that the method affords all. the necessary means of 
differentiating the character of the fermentable matters in 
a@ water, and of estimating their amount to a degree 
entirely beyond the power of any other method yet pro- 
ed. Thus, when the samples of raw and filtered. sewage 
rom the Richmond Main Drainage Works, which were 
employed for the two series of experiments recorded in 
Tables I. and V., were analysed by the method in ordi- 
nary use, the following results were obtained : 


Constituents Expressed as Parts per 1000. 


Untreated Filtered 
Sewage Sewage 
Water. Water. 
Free ammonia 0.0475 0.017 
Albuminoid ammonia ... 0.005 0.0012 


Oxygen absorbed from 
standard K MnO, acting + 50.2 c. cs. 16.2 c.cs, 
in the cold for 3 hours 


It is impossible, of course, to draw any conclusion as to 
the character of the organic matters in either sample from 
the above result. They do not even give any definite 
idea of the actual quantities of the organic matter in the 
samples, neither do they afford the means of estimating 
the influence which such liquids would exert in river 
water when discharged into it ; while, on the other hand, 
the results afforded by the experiments recorded in 
Tables I. and V. give a complete answer to each of these 
points. They show that, on the one hand, the untreated 
sewage water underwent the process of bacteriolysis 
before that of nitrification, and therefore contained 
matters which would set up putrefaction if the supply of 
oxygen to all parts of the water were restricted; and 
that, on the other hand, the filtered sewage did not, but 
simply the process of nitrification, and that, therefore, 
putrefaction was impossible in the latter liquid, even if 
the supply of oxygen were restricted. They further show 
the exact volumes of atmospheric oxygen required for 
the complete fermentation in the untreated water, 





and that required for the complete fermentation in 
the filtered water, giving at the same time the quan- 
tities and character of the products which result from 
such fermentation. 

Before concluding our reference to the process of true 
nitrification, it will be necessary to examine the cha- 
racters of the organic matters belonging to the second 
division of polluting matters a little more closely. We 
have learnt that they differ from those belonging to the 
first division, or bacteriolytic substances, in that they 
have already undergone the process of bacteriolysis. 
These fermented organic matters are, in most if nob all 
respects, similar in physical and chemical characters to 
the colouring matters of peat. They vary in the colour 
they give to water from greenish yellow to dark brown, 
just as peaty colouring matters do; they take part also in 
and influence the fermentation of ammonium compounds 
just as the latver ies do. . 

Both bodies vary considerably in their behaviour during 
the fermentation of ammonium compounds. When fresh 
they generally give rise to the formation of considerable 
volumes of carbonic acid during the earlier steps of fer- 
mentation, often very much larger than the volumes of 
oxygen consumed. During the latter steps of such nitrifica- 
tion the formation of this gas becomes very much decreased, 
and may cease altogether, and the fermentation of the 
ammonium compounds wi just as if no organic 
matters were present at all, the only apparent difference 
being that, in the absence of these organic matters, we 
never get nitric acid formed as a result of the fermenta- 
tion of the ammonium compounds, but nitrous acid only ; 
while, when they are present, we may have both nitrous 
and nitric acids formed at first—the nitrous acid, how- 
ever, suffering a further oxidation to nitric acid if the 
fermentation is allowed to proceed sufficiently far. In 
the above Table are given experiments illustrating the 
fermentation of ammonium compounds, both in the 
absence and presence of this class of organic compounds. 

The above results show very clearly that the fermen- 
tation of ammonia may proceed unattended with the 
formation of carbonic acid, although in one of the solu- 
tions experimen with a very decided quantity of 
organic matter was present; indeed, the experiments 
show that even with this condition present a fixation 
of small quantities of that gas may take place. It must 
be noted, however, that in the absence of organic matter 
nitrous acid only is formed, while in the presence of the 
organic matters the oxidised product of ammonia is 
chiefly nitric acid. 

Another reason has led me to quote these results, it is 
to emphasise the fact which is, at the present time, too 
often forgotten—that the determination of the dissolved 
oxygen in a polluted water, with the object of showing 
the presence or absence of living organisms, is of no 
practical value unless the chemical products of their life 
processes are determined with the view of ascertaining 
the type of fermentation which has been set up by them. 

On reviewing the evidence afforded by the three series 
of experiments we have discussed, we find they lead to 
the following conclusions : 

1. That the constituents of sewage, which are of imporb- 
ance in relation to the question of its purification, and 
that of river pollution, are: 

(a) Organic matters capable of undergoing the fermen- 
tative process of bacteriolysis. 

(b) Organic matters incapable of undergoing this process 
for the reason that they have already undergone it, but 
capable of undergoing the process of nitrification in 
company with ammonium compounds. 

(c) Ammonium compounds. 

2. That three distinct processes of bacterial fermenta- 
tion may p in a fouled water. 

3. That atmospheric —— must be regarded as the 
controlling factor which determines which of these pro- 
cesses may proceed in the water, and not the presence of 
any particular species of organism. 

4, That when the atmospheric oxygen is present, as 
disolved oxygen, in sufficient quantity in proportion to 
that of polluting matter, — two of the three possible 
fermentative processes can take place, and these two not 
simultaneously but progressively, viz., (1), bacteriolysis ; 
(2), nitrification. 

5. That by bacteriolysis the unfermented organic 
matters are completely broken down, the products being 
—carbon dioxide, water, ammonia, and relatively small 
quantities of organic matters in a much altered form. 

6. That the oxygen consumed, and carbonic acid 
formed, at the completion of the process of bacteriolysis, 
are directly oa saptnacen to the quantities of polluting 
matters originally present. 

7. That nitrification sets in only after the completion 
of bacteriolysis. 

8. That nitric acid (and nitrous acid during interme- 
diate steps of the process), water, and relatively small 
quantities of carbonic acid, are formed during this process 
of nitrification, and that the oxygen consumed, and nitric 
acid formed, are directly proportional to the quantity 
of polluting matters fermented. 

9. That it may be concluded both from experimental 
evidence, and from the chemical nature of the process of 
nitrification, that if the polluting matters present in the 
water have y undergone the of bacteriolysis, 
no secondary prccess such as putrefaction can set in, even 
if the dissolved oxygen in the water containing them be 
consumed before they become completely nitrified ; and 
that hence, fermented organic matters and ammonia need 
not be regarded as presenting the same danger to waters 
that unfermented organic matters undoubtedly do, 

10. That the third possible process of bacterial fermen- 
tation—namely, putrefaction—can be entirely prevented 
by supplyin parts of the fouled water with sufficient 
quantities of atmospheric oxygen. 

11. That when an adequate supply of oxygen is insured 
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TABLE VII been confined to the contents of the tank to which nitrate 
5 : of soda is added, since it has been found that the purifica- 
yaa a l tion of the otherwise somewhat polluted stream below the 
524) Date of Com. —s — the oe therefrom is discharged into it 

2 =, Mencementan Description of Experiment. C0. | O. | Ny. |N as NH,.|Nas Ny03.|NasN,0O;. | Proceeds with great rapidity. 
ESS of Seactosion s ” ah Foe ogi : ue?) The two samples oe polluted water employed for the 
= © =| of Experiment. bli two preceding experiments were taken from the stream 

1 | July 23,1894 | Solution in distilled water containing a known quan- ere referred to. 

7 tity of eenenion ‘chloride, and onal quantities of Sample No. 2 was collected from a small pond fed only 
potassium phosphate and sodium carbonate, but no by the stream, and situate about 700 yards below the 
added organic matter, seeded with a few drops of outfall from the works of the asylum. Ib will be remem- 
the mixed sediments from solution of peat which bered that the fermentation in this sample wai almost 

had been previously fermented + ee -- | 82.96| 6.48) 12.91 0.0225 0.0 0.0 entirely confined to the f ‘te Gi ti Thi 

|October 25, 1894 | Same after fermentation $2.72} 0.0 | 12.91 0.020 0.00224; 0.0 process Of nitrification. is 

; Differences .. .. «. « ..  .. |—0,24/—6.48] .. | — 0.0025 |+ 0.00224 result mes all the more marked and interesting when 

la ,»» 26, 1894 | Remainder of solution from preceding experiment, it is known that the volume of the stream was, at the 
| March 23,1895| aerated SAMS EEO SE Dakep> ee - oe TADS: en BOOS 0.019 0.00224 0.0 time the samples were collected, not more than five or six 
brags 26, 1895 | Same after fermentation, bottle I. 81.25 | 0.04] 13.87 0.016 0.00464 0.0 times that of the effluent flowing from the works of the 
patie. we peed ey seg Pe et Nae asylum, and that the stream received more or less polluted 

| , ~~. ty aCe eee) |  e ~°  ee Lee drainage waters at two or three points along the stream 

2 | July 24,1804 | 1000 c. cs. of peat solution previously fermented, between the outfall from the asylum and the pond above 

? diluted with 2000 c. cs. distilled water containing referred to. 

a known quantity of ammonium chloride «+ | 11.04] 6,72} 13.19 0.0045 0.0 0.0001 Since Mr, Parry read his paper, the influence of small 

Nov. 25, 1894 Same after fermentation . oe oo | 2038 0.0 | 13.38 0.0015 0.00016 | 0.00284 quantities of nitrate of soda, when added to sewage after 
Differences + [O18 |—6.78) 0.008 | + 0.00016 + 0.00274 | it had been clarified by means of a crude sulphate of 

manganese, has been put to the test at Halifax on a much 











to all parts of the water undergoing bacterial fermenta- 
tion, the study of the chemical changes, which go on in it 
during its conversion from a fouled to a purified condition, 
becomes one of great simplicity, and leads to important 
and definite results. f 

Nitrates in Sewage.—Nob infrequently traces of nitrates 
are found in fresh sewage, but seldom if ever in stale 
sewage. The explanation for this was not understood 
until bacteriological research showed that nitrates are 
rapidly decomposed under certain conditions by some at 
least of the organisms usually found in sewege. It is 
now, however, known that nitrates suffer decomposition 
only during the bacteriolysis of the organic matters in 
sewage. It is also known that the principal chemical 
function that they discharge in any fermentation they 
may take part in, is to supply oxygen to the organisms 
during their operations, 

This decomposition will be understood from the follew- 
tion equation : 

4NaNO, = 2N, + 2Na.0 + 50. 


It will be seen from this that the nitrate of a metal is 
split up into gaseous nitrogen, oxygen, and the oxide of 
the metal. The oxygen set free is taken up by the orga- 
nisms during their operations on the organic matter, just 
as we have seen they take up dissolved oxygen in water. 

As an illustration of the influence of nitrates in the 
bacteriolysis of the organic matters in fresh sewage, when 
these latter bodies are present in excess of them, I may 
quote an experiment with a portion of the sample of 
sewage which was employed for the second series of ex- 
periments recorded in Table III. The following are the 
results of analysis after keeping the sewage so treated for 
two months: 











and the decrease in quantity of the nitrates and nitrites 
originally present, 





Nas N as N as 
— | CO, | O% Ny NH N.0; | NO; 
1 { 116.05 599 15.08 0.0044 0.00024 0,00992 
123.68 0 17.17 | 0.005 0 0.009 
+7.63 | —5.99 +2.09 +0.0006 | —0.00024 —0,00092 
| 116.39 7.38 | 15.58 0.0018 | 0.00018 0.01084 
(| 119.71 0 15.63 0.0006 0.00016 | «0.01174 
+3.22 | —7.38 —0.0007 —0.00002 +0.0009 


The results recorded for sample 2 show that the fer- 
mentative process which proceeded in the water collected 
from the lower point in the stream was largely confined 
to that of nitrification. These two samples illustrate also 
very clearly the important character of the information 
which the new method of examination affords on the 
subject of river pollution. This will become apparent on 
comparing the above results with those obtained by the 
application of the albuminoid ammonia process to the 
examination of these waters. They are as follows: 


Constituents Expressed as Parts per 100,000. 


No.1. No. 2. 

Nitrogen as free ammonia es «- 0.440 0.130 

. albuminoid ammonia 0.006 0010 

- nitrates 0 992 1.084 

ca nitrites 0024 0,018 
Chlorine “ 6.5 6.8 


These results lead to the conclusion that the stream 
water at both points represented by thesamples contained 
very little organic matter in solution, and that nitrifica- 





<2 he 0, N, N as NH, 
—| 
Before ..| 80.87 3.8 | 17.57 0.06 
Atter.. ..| 3150 0 | 24.29 0.08 
+224.13 —88 | +672 + 0.02 





The carbonic acid here indicated will be found on com- 
parison with that formed by the complete bacteriolysis of 
the organic matters in the same sewage recorded in 
Table IV. to be much the same in volume. Hence it 
appears that in nitrates we have another source of oxygen 
besides that of the atmosphere for the process of bacterio- 


lysis. 





considerations have to be borne in mind in view of its| 
practical application. They are (1) the fact that the | 
cheapest nitrate that can be bought in the market is not | 
an inexpensive article, and (2) the bacteriolysis of sewage 
organic matters is much slower when nitrates form the | 
source of oxygen than when the supply is drawn from the | 
air. Thisis, of course, owing to the fact that considerable | 
energy has to be expended by the organisms in decom- | 
posing the nitrate before they can get its oxygen, which | 
they are not required to do when the oxygen is presented | 
to them in the free state. There ie, however, a saving | 
property presented by nitrates, which has been shown to | 
be of great value in the purification of sewage. 

It is that very small quantities of them do nob suffer | 
appreciable change during the bacteriolysis in sewage, so 
long as any dissolved oxygen remains in the water, but 
that they do immediately the dissolved oxygen has been 
consumed, Hence, if, after the first step in ordinary 
purification works, namely, clarification, very small quan- 
tities of nitrate of soda be added, provision will have 
been made for entirely preventing putrefactive fermen- 
tation in the partially purified sewage at any future time. 

The fact that nitrate is nob decomposed in the presence 
of dissolved oxygen, but is in its absence, is shown in an 
interesting way by the two following analyses of samples 
of slightly polluted water, collected from two points along 
a stream, one a little below the other. 

We see in the results quoted for sample 1 the character- 
istic indications of a bacteriolytic change of organic 
matters, namely, the formation of carbonic acid and 
ammonia, and the consumption of dissolved oxygen. 


We see also that the dissolved oxygen was not sufficient | P' 


for the completion of the process of bacteriolysis, and 
that the nitrates and nitrites were drawn upon for a 
further supply of this gas. The proof of this lies in the 





increased volume of nitrogen shown after fermentation, 


tion was probably going on in both. 
| We find, however, from the results afforded by the new 
| method, that notwithstanding the fact that sample 1 gave 
less albuminoid ammonia than sample 2, and presumably 
contained less organic matter, it was, nevertheless, in 
wong: A more seriously polluted. I may remark, in pass- 
| ing, that the degree of pollution in each of the samples 
| could also have been res | determined by further ex- 
| periments had it been desired. 

Another point I should like to refer to in reference 
to sample 2, is the proof that fermentation went on 





This discovery is, of course, a valuable one, but two} in it tx0 slowly to prevent any danger of deoxy- 


genating the stream water from which it was collected, 

and, therefore, too slowly to cause danger, on this 

account, to fish life. In proof of this I may quote rome 

results obtained before and after keeping some of the 

a in a bottle, under the necessary conditions, for four 
ays. 


N as NH,'N as N.O, N as N20, 








=a vo, 0, N, 
1| 119.26 | 5.98 | 16.44 | 0.0009 | 0.00018 | 0.00952 
2| 190.56 | 532 1638 | 0001 | 0.00012 | 0.00938 
esac 
| +1.3 


—0.66 


These results show that only 0.66 c. c. of oxygen out of 
a total of 5.98 were consumed during the comparatively 
long period of four days. There can be no doubt from 
this that fermentation was not proceeding sufficiently 
quickly in the stream to give rise to the slightest fear that 
the water would be appreciably deoxygenated by the 
process. 

It was the function and behaviour of nitrates demon- 
strated by these experiments, which led my friend, Mr. 
Parry, and myself to suggest the employment of small 

uantities of nitrate of soda, under proper conditions, for 
the treatment of clarified sewage, as a substitute for filtra- 
tion. Mr. Parry pointed out in his paper, already re- 
ferred to, that as a result of its use at the purification 
works erected by the Board of Public Works at the 
Central Criminal Lunatic Asylum, Dundrum, a further 
roperty of nitrates had been revealed, which was, that 
it gave rise to a very great activity of the organisms in 
the tank into which it was added, an activity of the kind 
that becomes so marked in a properly constructed and 
well-worked filter bed. The effect of this activity has not 





larger scale than at Dundrum. 

The trial was carried on for nearly six weeks during the 
autumn of last year upon a quantity of sewage equal to a 
flow of 100,000 gallons per 24 hours. Very satisfactory 
results were obtained, and in no instance was the effluent 
found to putrefy on keeping. The results, in fact, were 
so satisfactory that I am informed that the Halifax Cor- 
poration are anxious to try the same treatment upon their 
sewage (3 million gallons per day). There are many 
— touched upon in this paper which I should like to 

ave discussed at greater length, but I fear I have already 
overtaxed your forbearance, and I must content myself by 
—w to my original paper for a full discussion of 
them. 

I trust, however, I have given sufficient evidence to 
show that by the application of the method of examina- 
tion which I have brought before you this evening to the 
study of polluted waters, results are obtainable which go 
some way towards raising the great problems of sewage 
purification and water pollution from the world of doubt 
and —ae to that of ascertained fact. 

It gives me the greatest pleasure, in drawing this paper 
to a conclusion, to acknowledge my indebtedness to my 
friend Mr. James Carson, Assoc. R.C.Sc.I., for the skil- 
ful assistance he has ungrudgingly given me in carrying 
out the laborious experimental work which has been re- 
ferred to in it, it not been, in fact, for his assist- 
ance, I should not have been able to have carried out the 
investigation. 





AMERICAN PATENTS.—The annual report of the United 
States Commissioner of Patents (Mr. J. 8. Seymour) shows 
that there were 36,145 applications for patents during 
1895. Of these 21,998 were granted. e number of 
patents which expired in 1895 was 12,345. The receipts 
of the office were 1,245,246 dols., while the expenditure 
was 1,084,496 dols., leaving a balance of 161,750 dols. Of 
the patents issued iast year, 19,949 were to citizens of the 
United States, and 2049 to foreigners. In proportion to 
population, more patents were issued to citizens of Con- 
necticut than to those of any otber State, and next in 
order, in proportion to population, came the District of 
Columbia, Massachusetts, Rhode Island, New Jersey, 
New York, Montana, and Colorado. 





ENGINEERING Experts 1n Lawsuits. —In Cassier’s 
Magazine for June, Mr. W. G. Berg makes the following 
sensible remarks on expert evidence: ‘‘ Lawyers usually 
make a serious mistake by considering engineering ex- 
perts in the same light as any other witness in the case. 
A brief conversation in regard to the particular features 
of the case is about all the information the average expert 
receives till placed upon the witness stand. Any en- 
gineer, connected witha large corporation transacting busi- 
ness in different cities, will readily bear testimony to the 
assertion that the methods of the various local counsels, all 
working for the same company, vary radically according 
to their individual temperament and peculiarities. Some 
discuss a case minutely with the engineer, while others 
actually wait till court day, and then, after a whispered 
conversation of a few minutes, held in one corner of the 
court-room, enter upon the trial of the case, trusting to 
their legal instinct and the inspiration of the moment to 
pull them through. There are lawyers whose inclinations 
and ideas are toward scientific and engineering questions, 
owing to their having, in their younger days, been 
members of the ‘chain gang’ of a surveying party, or 
dabbled in a machine shop, or who have a hobby of fol- 
lowing the latest developments in science and electricity. 
Others, through long years of experience in corporation 
matters, become expert in grasping and dealing with the 
engineering details of suits intrusted to them. But, as a 
rule, the engineering expert is capable of rendering much 
more valuable assistance as an adviser and educator in 
his particular sphere than acting merely as an ordin 
witness. The lawyer should acquaint his expert with all 
the facts in the case and then give him sufficient time to 
collect data, not only from his own actual practice and 
the practice of others, but also from the technical litera- 
ture on the subject, so as to prepare an engineering brief 
to be thoroughly discussed with the lawyer prior to the 
starting of the legal proceedinge. This brief and the sub- 

uent consultation will aid the lawyer to grasp the 
technical details of the case and assist him in preparing 
a list of interrogatories and the general line for conduct- 
ing ~s as far as the engineering features are con- 
cerned. 
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sleeve 0 is not only tightly pressed 
hole of the rail, but it also forms an en 

— revents the connecting-piece B from 
rom 
passage of the trains. (Accepted April 22, 1898). 


5098. G. B. Baldo, 
Processes 


and Ap tus 
1896.—Tne apparatus age eee for 
obtaining caustic soda, hydrogen, and 


ement or swellin; 
ing disconnec 


‘““ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComritzeD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

i y at the Patent O 


carry 


application for Letters Patent 


Copies of Specifications may be obtained an electrolytic apparatus for the ion of the magnesium and 
‘Sale Branch, 25 eae Buildings, Chancery-lane, W.C., calctum a ie the form of oxides from the —— and the sul- 
a price of oa. uric and hydrochloric acid develo; luring the process. 

The date of the advertisement of the acceptance of a complete Rhe cell, Figs. 1, 2,8, and 4, co’ of an outer vessel c in which 


specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 





is a second porous vessel a—d containin 
which are of carbon or other suitable material. 





the advertisement ¥ the acceptance of a complete specification, | the vessel c may be drawn off through a pipe i, and the contents 
ve notice at the Patent Office of opposition to the grant of a | of th ¥ ly. 
papa tion? >. ssenttined ta the det. of the vessels b—e and a —d through pipes g, h respectively. The 


ELECTRICAL APPARATUS. | ee eee ae 


G. D. Burton, Boston, Mass., U.S.A. Methods 
Apparatus for Heating, &c., Metals. [5 Figs.) | 


vessel c by a flange w attached to or formi: 


7711. b—e. The vessel b—e consists of an o 


ofand 
April 17, 1895.—This invention relates to the heating of metals by 
electricity for forging, shaping, riveting, or welding operations, | 
also to the smelting of ores and fusing of metals ; it consists prin- 
cipally in the art of working metal which consists in immersing 
or partially immersing the metal in a watery liquid and subjecting . 
it to the — action of an electric arc formed between it and 
the liquid until it attains the required degree of sempre and 
then subjecting it to a forging, welding, or shaping operation. 
One advantage of forming a heating arc between the metal and | 
the liquid is that the arc at once adapts i‘self to the shape of the 
metal and surrounds or partially surrounds it, whereby a quick 
and uniform heating effect is attained. Another advantage is the | 
exclusion of oxygen and prevention of oxidation or scaling of the , 
metal. In the use of this apparatus, as shown in Fig. 1, for 
carrying out the method described, the metal to be heated, as, for 
instance, a horseshoe 100, is placed on the work bed 50 by means | 
of a pair of tongs 60, the handles thereof being in contact with the | 
conductive rest 40 and the jaws being in contact with the metal. 
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| @'', and a further iayer of linen d1J1. The apparatus, when elec- 
| trolysing sea water, for instance, may be supplied with sea water 
| in the space u of vessel a—d, and in the space o of the vessel b -e, 
‘ while the space t of the vessel c may contain fresh water. Upon a 
Then the pedal 73, or other actuating device, is depressed suffi- | current being passed through the apparatus the sea water in the 
ciently to cause the plunger 71 to elevate the surface of the liquid | two spaces u and ois decomposed, magnesium and calcium oxides 
so as to first submerge the metal on the bed 50 and wet its entire being precipitated in the space 0, while the sodium passing through 
surface, and then the pedal is slightly raised so that the surface the porous vessel a—d from space u and through the porous vessel 
of the liquid is lowered to merely form contact with the underside gnq cathode b—e is decomposed and forms filtered caustic soda 
of the metal on the bed, or to a point sufficiently near to said metal | when it reaches the space ¢ of the vessel c. Chlorine gas is given 
to maintain an electric arc between it and the liquid. This contact | of at the anodes /, and hydrogen at the cathode b—e, the gases 
of the liquid with the metal closes the circuit, and an electric arc | escaping through the pipes 7, q; and being collected if desired. 
or arcs are formed between the metal and the liquid, which arcs | The Tiquid remaining in the space u contains free sulphuric acid 
serve to quickly heat the metal to a red, white, or fusing t¢m- produced by the decomposition of the sulphates of the sea water, 
perature as desired. The current used has a voltage of from 120 | yndecomposed chloride of sodium, and some undecomposed sul- 
to 500 and an ote ne of from six upward, according to the size | phate of magnesium and other sulphates. When caustic soda is 
or quantity of the metal being heated. When the meval is | to be obtained from sea water without collecting the magnesium 
sufficiently heated the or other actuating mechanism is and calcium, the apparatus shown in Figs. 5 and 6 may be em- 


pedal 
released and the surface of the liquid is permitted to fall below | 
the metal, which can then be sleel ia utilised as desired. | Ployed, using only the porous vessel v, which consists of the 


: | earthenware framework @ covered with a layer of linen v', asbestos 
Pee Dice Ei oto oe cng in eis | Ewe anage™ Sees, rie, Fe cnt 


; h inlet Z 
or bath used in this p: . (Accepted April 22, 1896). form the cathode. The ves3el so formed has an inlet / and an 


outlet vu. By filling oe pres — - water — — : 
. 5 other vessel containing fresh water, such as a vessel cin Fig. 1, 
dusts tewion ee ee eee tw onalie will be formed in such latter’ vessel, bydrogen given off, 
{ il ff at th ~ il 
the Rails of Electric Tramways and Railways. oi) Wil be given ‘oh Wt the enedes J." (Asouped Ayre 
{3 Figs.) Joy 22, 1690. According to tails invention the adjacent ' 
ends of the two rails A w are to be crnnected witn one 
ar -~ povrteed we suitable holes to pia a a. GAS ENGINES, PRODUCERS, HOLDERS, &c. 
piece B of some suitable malleable metal, which must ag rth 
conductor of electricity. Each electric connector is composed of pit, aS Ri lou os sae 
| bustible Charges in , Oil, and like Engines. 
(4 Figs.) A t 14, 1895.—Fig. 1 showe an igniting device 
according to invention applied to the combustion end of a 
gas engine cylinder. 1 isthe igniting pin of steel. It is fixed by 
screwing at its end 1a in a removable cap 2screwed on one end of 
the ignition tube 3, its other end 1b being pointed. The tube 3, 
also of 
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combustion end of the engine cylinder 4, 80 that ite interior is in 
communication with the combustion chamber 5, into which the 
pointed end of the pin 1 may project as shown. Ite exterior is 
external to the end wall 4a, so that it can be readily heated by 





a Bunsen flame for starting the engine, after which the flame 
can be removed, and the subsequent ignitions be effected by the 
pinl. Fig. 2 shows the ignitivg device applied to the vaporiser of 
an oil engine. In this arrangement the ignition tube 3 is shown 
screwed into the end wall 4a of the rene r, 80 that ite interior 
is in communication with the combustion chamber 5, into which 
the pin 1 projects, whilst part of the tube extends across the 
chimney 6 in the vaporiser, so that it will be heated by the Bunsen 
flame used for heating the vaporiser for starting the engine. 
Fig. 3 shows the ignition tube 3 with pin 1 screwed to the end wall 
4a of the vaporiser of an oil engine cylinder in such a way that 
both the tube and pin in this case extend into the combustion 
space 5. With this arrangement an ordinary hot tube 7 (Fig. 2), 

















@ conductor C provided at each of ite ends with a connecting- 
piece B, the conductor C being preferably formed of a copper wire. 
Each of the connecting-pieces Bis provided with a tubular part 
or sleeve b intended to fit in the holes in the rails A. The sleeve 
+ has a conical hole in which is engaged a conical pin D of hard 
metal intended to firmly fix the sleeve b to the rail. By means of | secured to the lower of the vaporiser below the chimney 6, 
this construction the connecting-pieces B may be very solidly so as to be heated by the Bunsen flame used for heating the 
fixed to the rails by a mere blow with a hammer applied to the head | vaporiser at starting, may be used for effecting the ignition of the 
‘of the pio D after the sleeve ) has been pushed into the hole of the’ combustible charges at starting, after which such igniting means 





rail. By this means the malleable material forming the said 
st the inner walls of the 


e rails by the vibrations caused to the latter during the 


Austria. Electrolytic 
erefor, [8 Figs.) March 6, 
out the process for 
chlorine by electrolysis of 
sea water described in the complete specification filed under an 
0. 18,406 of 1895, and forms also 


is ae & porous vessel b—e forming the cathode, inside of 
hic the anodes f 
e contents of 


vessel c has an inlet pipe m for liquid and an outlet pipe g for the 
an inlet 2 for liquid and an outlet n 
for the gases. The vessel a—d is closed by a cover r, and the 
part of the vessel 
or skeleton framework b 
| of earthenware or like material, which is covered with linen e! 
| surrounded in turn by a layer of asbestos board or the like e!1 of 
about 1 millimetre in thickness, which again is surrounded and 
is in contact with an openwork metal sheet, such as close wire 
a—d consiste of an earthenware frame- 
work a@ covered with a layer of linen d', a layer of asbestos board 


steel, is screwed at one end into the end wall 4a at the | j 


may be dispensed with, and the ignitions effected by the pin 1. 
Fig. 4 shows an igniter, com ng a metal tube 8 that can be 
heated externally by a lamp flame, and within it a “=. 
asbestos 1" in coils, stripe, balls, or other form kept in place a 
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rforated or reticulated diaphragm 8 located at or near the 
pe of the tube and Setwone the asbestos and the cumbnstion 
chamber 5. (Accepted April 22, 1896). 


3503. A. Shuttleworth, F. 
Lincoln. I ents of Gas 


P. ting 

and es. [2 Figs.) February 15, 1896.— 
Fig. 1 shows a combustion chamber for a hydrocarbon —_e pro- 
vided with an igniter constructed acco: invention. 1 is 
a metal chamber provided at its rear end with exit holes 2 for soot 
or other deposit, and its front end with a perforated screw cap 3. 4 is 
a screw plug secured in the rear end of the chamber, and a 
steel pin 5 that extends into the chamber 1 as shown. 6, Gare 


chamber, which may be lined by anasbestostube. In the 

ment shown the igniter is located within a cavity 7, open at one 
end to the compression space 8, and closed at the other end by a 
screw plug 9 that carries the igniter, which is screwed into it. 

plug 9 is constructed with a e 10, so that it can be passed 
through a hole 11 in the end cover of the vaporiser 12 and be 


Shuttleworth, and 
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screwed home, the spindle being tightened outside the casing by 
means of a nut 12a adapted to screw upon the corresponding: 
screwed portion 10a of the outer end of the spindle, and a ti 
joint being made by the aid of a washer 13 or washers. e 
arrangement described enables the igniter to be readily removed 
from the cavity 7 for examination or renewal of any of its com- 
ponent parts and replaced. Fig. 2 shows the vaporiser, the 
adjacent portion of the cylinder, and an igniter mounted on the 
inner end of the working piston so as to reciprocate therewith. 
The igniter shown comprises a metal tube 14 screwed into the 
inner end of the piston 15, and carrying a pointed pin 16 that may, 
ag shown, project into the comp ion space 8 of the motor. 
The construction of the igniter may be varied, provided it be one 
that will, as the result of the explosion of successive charges in 
the compression e 8, acquire sufficient heat to continue 
acting as an igniter during the working of the engine. 16 might 
be of the construction shown in Fig. 1. (Accepted April 22, 1896). 


GUNS AND EXPLOSIVES. 


12,384. A. Nobel, Paris. Gas Checks for Pro- 
ectiles. (5 Figs.) June 26, 1895.—Fig. 1 shows a projectile 
constructed to receive, according to this invention, an expanding 
ring or gas check. A is the projectile, a a driving and gas check- 
ing ring of copper, aluminium, brass, or other soft and resisting 
metal ; bis a groovein the ring a, but said groove may be replaced 
by a corresponding groove in the projectile, ae indicated by the 
di lines 61; or the projectile as well as the ring may be 
grooved, to form an annular chamber behind the ring. c is 
small outlet leading from the eye b tothe — of bd em 
d ig a screw which partly bars ¢ — centre 
the touch-hole Dy een valve wench mae conidal or 


rope ew an excess of interior eee em 

ute. e aforesaid check 0 as We : groov: 
b receives a pd gactn q ler, which is introduced 
th h the opening c, which en 

the hollow screw d. The powder charge should be so regulated 


by aid of well-known tables of powder preseure, as to obtain, as 


near as possible, the pressure aimed at, which is sufficient to 
swell the ring 6 and thereby secure immediate gas checking 
without too violent action on the bore of the As soon as 


gun. 
the main charge of the gun is fired, the ignition spreads inside the 





touch-hcle ¢, and catches the charge in the chamber }, which 
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charge, by the strong pressure produced, expands the ring a, and 
forms therewith a perfect gas check. The expansion is momen- 
tary,-and can only be measured by its effect in preventing 
erosion. Fig. 2 shows a modified form of the proj e for re- 
ceiving the expan ring. a is the ae check or driving ring, 
6 the groove or chamber already described, c one or more powder 
chambers, each communicating through an opening d with the 
groove b; eisa hollow screw partially closing the powder chamber 
c¢; f is a touch-hole, and g the valve already described. As 
soon as the charges in the chambers c have been fired through 
the touch-holes /, the gas produced enters through the inlets 
d into the groove b, and swells by its pressure the ring a. 
In Fig. 3 the ve b is filled with water, or some viecous or soft 
substance such as soft glue or vaseline, which transmits to the 
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ring a the pressure developed by exploded powder in the cham- 
bens ec A onal inlet q is provided for conveniently filling the 
annular groove » with the aforesaid liquid, viscous, or soft 
material, and is then closed by a screw or plug h. ¢ is a i 
plug or partition which the powder gas blasts or removes, and 
which serves the pu of separating the powder charge 
from the liquid or other viscous or t substance contained 
in the groove b, which liquid or equivalent substance trans- 
mits the pressure of the powder gas, and somewhat acoele- 
rates the swelling out of the aforesaid ring a. In Fig. 4 A 
is a hollow or chambered ring made to contain a powder charge 
of the volumetric density needed to effect, when ignited, the ex- 
pansion of the said ring requisite to make it act as a perfect gas 
oheck. The said ring should be well secured on the projectile, or 
otherwise fixed. b isa touch-hole through which the fire from the 
main charge is allowed to enter into the chambered ring a, and 
through which said chamber may also receive its powder " 
It is not absolutely necessary that the ring A should be closed on 
all sides. It may be formed, as ehown in Fig. 5, with a kind of 
groove or chamber, charged with some very quick explosive, such 
as highly nitrated paper, and posseating. all round a slit, open to 
the main charge, andl Moonah which the inside charge will be 
fired. (Accepted April 22, 1896). 


RAILWAYS AND TRAMWAYS. 


11,686. G. W. Moon, London. Automatic Coupling 
of Railway and other Similar Vehicles. (4 Figs.) 
June 15, 1895.—A ball @ on the end of the coupling hook 6 is 
received in a hollow spherical box made in two halves c, d secured 
together by bolts ¢, as shown, and fixed on or forming a part with 
the end of the drawbar/, and provided at the front with an inclined 
opening g through which the arm / of the hook passes. This 
opening is protected from the action of grit and dirt by an en- 
largement i‘ on the arm of the hook, and which covers the said 
opening. The angle of the opening g is preferably 45 deg. Esch 
half of the box c d is preferably solid with the corresponding 
half of the drawbar / as shown, and is provided with a recess / to 
receive an ordinary link m, the opening into the recess being 
closed by the end of the vehicle when the drawbar is in position. 
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Achain » is connected to each hook, and led to the side or end 
of the vehicle, in order to allow of its withdrawal from the out- 
side when uncoupling. The hook may be made in various forms: 
that shown in Fig. 3 is vertical, while Fig. 4 shows a hook having 
ite <g| b sloped backwards t ds the carriage. When the 
hooke of two vehicles approaching each other meet, they ride 
upwards until their points or edges pass each other, when they 
automatically fall into ment. In order to uncouple two 
adjacent vehicles, they are forced together sufficiently near to 
allow of the hooks clearing each other, when they are withdrawn 
by means of the chains n, or their equivalents, from the outside 
of the vehicle, thereby avoiding the liability to accident attend 

oes e of the operator between them. (Accepted April 22, 


SHIPS AND NAUTICAL APPLIANCES. 
11,448. T. A. Kennedy, thee LA Lancaster. Boa 
2 Figs.) June 15, 
1895.—The action of the a tus is as follows: When it is desired 
to lowera boat, assuming the boat to be inboard, in the usual way, 
the boat is first swung outboard. This is effected by thro the 
clutch o into gear with the wheel boss /), and rotating the kl, 
the effect of which is that the shaft m will be rotated, and thereb: 
the wheel d! revolved by the wheel d. This will rotate the neardavit 
inwards in the direction of the arrow, whilst the other davit will 
also be revolved inwards, the effect of which is that the boat will 
have one end, say its head, moved outboard and inside the davit. 
Then when it has taken, by the continueus rotation of the davits, 
a diagonal position, it is moved outboard by the further rotation 
of the davits, until it takes the opposite position to that shown in 
+4 2; the position of the boat whilst in the diagonal direction 
being shown in Fig. 1. During this movement, the i will be 
wound to a small extent on their pulleys j, and so the boat will be 
raised somewhat simultaneo with its movement to the out- 
board ition. When this out! position is reached, the boat 
oan be lowered ; and to do this the clutch o is withdrawn, and so 
the wheel / and we j are free to revolve on the shaft m. The 
actions of these wheels and barrels, however, are controlled by the 





brake n, the blocks nm! of which are removed from the brake disc | 


nl*, by operating the brake block actuating wheel n?. By means 
of this brake, therefore, the of lowering the boat can be 
regulated, and the lowering action stopped at any point, with eace 





and certainty. To raise a boat the shaft k! is rotated by the wheel | and thus it will not reach the lower edge of the partition C, so 
k2, and the ropes i are thereby wound on to the barrels j. Then, | that it cannot be caught by the aforesaid current. Upward dis- 
when the boat is raised to the uired height, the clutch o is | placement due to its buoyancy brings this grain to the surface 
thrown into gear with the wheel boss /', and by the continued | again, whence it passes into the passage F and escapes. The 
revolving of the wheel k2, the davits a have imparted to them the | heavy impurities contained in the grain are not carried away 
converse movements to those performed in putting the boat out- | by the current, but sink to the bottom and escape past the 

agitator D into the stone-discharge H, whence they can be re- 
moved. Any grain that may sink with the dirt to the bottom 
will be agitated by the rapidly revolving agitator D, so that 
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whilst the earthy matter will sink down further without hind- 
rance, the grain will be driven upwards by the agitator, so that 
it will be caught by the current produced by the drum, pass in 
between the surfaces of C and B, and take the course of the sound 
grain hereinbefore described. So much water is supplied through 
the water inlet G as is necessary to take the place of that carried 
off by the grain, and also of that necessary for floating away the 
light or unsound grain. By placing the partition C higher or 
lower, or shifting it laterally, the period ducing which the grain 
is in contact with the water pene or shortened— 
board, and the boat comes inboard. As regards the attaching of | that is to say, the grain may be cai to pass sooner or later 
the falls or ropes i tothe boat h, this may be done in any suit- | into the current produced by the drum. (Accepted Apri! 22, 
able way, ae by using oanite hooks of Ky automatic, ca non- | 1898). 
automatic, kind. Also some cases, a bar may connec! e two 
falls together to assist in the handling and manipulation of the| _ 5328. C. W. Weiss and A. Mietz, New York. 
attaching actions. (Accepted April 22, 1896). Improvements in Valves. [4 Figs.] March 10, 1896.— 
mn ey Bi Fig. 1, the valve seat A is formed as usual, its 








4 th and being tapered inwardly. The valve 

STEAM ENGINES, BOILERS, EVAPORATORS, &c. | plug B, as shown, consists of a stem b entering freely the tubular 
5903. E. Edwards, London. (B. Frihlich and Co., Leipzig, | portion of the valve seat, and having — b!, b' to permit the 
Germany.) Firebars. (2 Figs.) March 17, 1896.— of the steam, gas, or other fluid, when the plug is raised 
This invention has for its object an improvement upon the form | Slightly from its seat. To the stem b are secured by a screw b? 
of furnace firebar in which the sides are made waved or undulat- | 20d washer b%, a series of separate and independent lamin: or 
ing, the improvement consisting in making the undulations or | thin sheets 04 of metal. The lamin are made of spring steel or 
channels not, as heretofore, vertical, but in a diagonal direction. — brass, or analogous material of such density or hardness as 
The firebar a is of the ordinary shape, its front curved end resting | t0 resist indentation, and capable of withstanding temperatures, 
upon a bearer b, and the bars being arranged in the usual way in | but of sufficient thinness to avoid rigidity in each lamina inde- 
the fireplace d. The ribs which form the waved or undulating | pendently considered. They are preferably flat, and may lie upon 
one another, and be pressed more or les3 closely together by 

tightening of the screw b?. The stem and the lamin having 
been assembled are put ina lathe, and the edges of the laminz 
turned down to form a practically continuous bearing surface 
conforming exactly to the surface of the seat. They thus form a 
plug, which, for certain purposes, is virtually solid, and yet by 
reason of the fact that it is made up of independent laminz which 
‘ are not actually in physical con "oy the entire area of 
' 7 their adjacent surfaces, the plug is elastic, and ite bearing 
at @ surface has a certain degree of elasticity which cushions the plug 
as it finds its seat. In Fig. 2the valve seat A! is formed as before, 


PEE : and the independent laminz 64 are secured as before to the body 
g.dy Y } asus 5 Z 5 " 


sides of each firebar are arranged diagonally downward toward the 
front of the ashpit through which the air enters, so that the 
latter takes its natural direction (as shown by the arrow in Fig. 2) 
along the sides of the bars, and so acts with uninterrupted force 
upon the fuel. Very perfect combustion is thus obtained, the 
heating effect being increased, and the economic production of 
steam in the boiler improved. Another advantage of the improved 
firebars with inclined undulations or channels at their sides, is that 
bending or warping is prevented. (Accepted April 22, 1896). 

















B!, which in this case is tubular, and has ports 65 which, when. 
MISCELLANEOUS, paca plug Trap pg te rise Fmt + a — of ees 

sea rmit the escape of the gasor other fluid. The lower endo 

date >. averto, Ee. be ty ae F ome the body B' has a flange b6 which serves as a stop to prevent the 
Siacaar L aah te ie aes A at oe a o) lifting of the valve plug entirely out of its seat, the said seat 
caida kh ieenanes mae a Pesneven ‘the “+4 having a shoulder a to co-operate with the flange b°. Violent 
i: ais ites te neon aa de nee 1 © grain 88 | contact of this flange with the seat is prevented by the interposition 
titi hich vee 2 arranged ® | between them of a series of annular lamin 7 which are fitted 
Polunted vertically ‘and. laterally to nny desired geaitinn Grace | sfound the body B', and within the chamber in which the valve 
ne agate A albgy: oy Bae peg = = the | Seat is fixed. For the further purpose of returning the valve plug 
© casing and the | to its seat, there is also interposed between the shoulder a ana 

partition C there is arranged, at a certain height above the water, the flange b¢ a spring C, the coils of which slip one within the 
tage beget ond eo . Fn agi Yt a — — other as the valve plug is lifted from its seat. Io Fig. 3 the stem 
d d > ~~ I ms g and the | 58 carries a solid tapering plug 09, while the valve seat is made up 
rum, and 80 a8 to be just above the level of the water contained | of a series of independent lamin al which are secured by a ring 
in the casing, there is arranged a worm I which is situated in a | 42 and gcrews a to the ring a* which forms the support of the 
Seeettumtien tas diem enteontn eae. oes X _— seat, the ring a4 having an aperture of greater diameter than the 
rgd remove the grain therefrom | sherture through the valve seat, whereby the laminz are free to 

_ to guide it to the worm. Io the front wall of the e. eld at their margins as the valve plug comes to its seat. Io 
in ane, dure page ir Ht oon | Pah el Ss nie eA ae a 
1 * | flat. e valve sea! a e under surface 0 t 
sage F, and must be adj to suit the level of the water. G is portion of the plug formed by the lamin bears directly on the 


it | a water inlet, and H a passage for the discharge of stones and seat. A spring C serves to hold the plug normally against its 


mud. Above the outlet H and below the drum is situated an ar, 
agitator D which has for object to separate or loosen from one Genk. (docepted April 28, 1008). 
another grains that may be caused to sink whilst oGeeteg fe —_ 
earthy matter, and then to cause the — to rise and pass into 
the Current popes be Se ¢rem. me ey S sot ‘also the UNITED STATES PATENTS AND PATENT PRAOTIOB. 
are perforated. The drum revolves from W: Desori ustra paten 
the direction of the arrow and produces in the water in the | United fakes by ae on in} $0 tee nakeceh time, hn 
vessel, and chiefly between the partition C and the opposite | reports of trials of patent law cases in the United States, may be 
Laat A the —. ——— po ae eng ome _. a consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
n passes below the lower edge partition C, so that | street, Strand 7 
the said grain is then lifted by the drum above the level of the -" 
water and conveyed towards the conveyor casing I. The mode 
Sot eae tenes cc analy muitos, Seas nen He base hao _— 
es Or matter, drops from the hopper E down r pee. i 

through the space A° into the water contained by oe entin A, Bain em, a g13 to: of ———— = 
and becomes immersed therein. The sound grain of full weight 25 um in Feuruary were 2v, "936 tone in'Feb 
sinks until it reaches the bottom edge of the partition C, where it | 25,878 tons in February, 1895, and 41,298 tons in February, 
posses Liane the po peotones So ie dram - ond eaters ge ® The exports for the first “y months of this year were 

een the ion and the m B, where tons, as compared with 55,856 tons in the corre- 
it rises by upward ent to the surface of the water, beyond spendion ated of 1895, and 86,843 tons in the corre- 
which it is then carried by the drum. The washed grain on | snondi riod of 1894. In -th latter totals ths 

hing the stripper K is guided thereby into the conveyor casing ae oF . — 
is exports to France figured for 35,734 tons, as compared 


reac 
I', where it is engaged b: screw conveyor I, whilst th ° > . : 
in excess flows off Decerh the peslemnbell conveyer casi ° ae with 23,998 tons in the corresponding od of 1895, and 


ing. Th 
light unsound grain will become immersed only to a slight depth, ' 31,486 tons in the corresponding period of 1894. 
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THE NEW BRIDGE OVER THE SEINE. 


ALTHOUGH within the limits of Paris the Seine is 
spanned by a large number of bridges, there are 
still certain districts where the communication 
between the two banks is insufficient. Such, for 
example, is the busy neighbourhood above the site 
of the Exhibition of 1889, and it is here, not far 
from the Champ de Mars, that the Mirabeau 
Bridge has recently been erected. If this structure 
resembled many of the others over the Seine, the 
fact that it had been built might have been briefly 
recorded ; but as it possesses many features of 
originality in its details, we think that a somewhat 
minute description will be found of interest. 

Before deciding on the design, the opposing 
interests of the river and the road traffic had to be 
carefully considered, and, as far as possible, har- 
monised. The navigation is very heavy and con- 
centrated at this point. Paris is one of the most 
important ports of France, and there is a never- 
ceasing stream of barges flowing up and down, which 





even in the times of highest flood, has to pass 
beneath the bridges. It was also necessary to 
maintain as great a waterway as possible, and this 
pointed to the construction of a single pier in 
the middle of the river. On the other hand, 
although there were no restrictions as to the 
width that might be given to the new bridge, 
the question of approaches was a serious one; 
the gradients of the streets converging on the 
river could not be modified, and moderate gradients 
were a necessity for the safe and convenient 
management of the heavy traffic. Another com- 
plication existed to which reference may be made ; 
a line of railway is now being constructed along the 
quay on the left bank of the river, and it was 
necessary to maintain a clear headway of 4.80 
metres (15 ft. 9 in.) above the rail level. 

The design of this interesting work is due to 
M. Résal, Ingénieur-en-Chef des Ponts et Chaussées, 
who has had a large and varied experience in con- 
structive work, and who has succeeding in over- 
coming the various difficulties which the problem 
presented, ina very successful manner. As regards 
the general arrangement, it will be seen from the 
view on page 782 that the central opening is of a suffi- 


ciently wide span to secure a large free waterway ; 
it measures 99.34 metres (326 ft. 11 in.) between 
the centres of the piers, and has a clear headway 
in the centre of 7.91 metres (25 ft. 11.5in.). The 
half-spans on each bank are of secondary importance 
as regards their size; they are only 37.05 metres 
(121 ft. 5 in.) long. 

It will be seen from the illustrations we publish 
on the present page and page 782 that the Mira- 
beau Bridge is not a truly arched structure, but 
consists of a series of balanced girders or canti- 
levers pivoted over the piers, and anchored at 
the abutments. The tendency of modern construc- 
tion is towards the development of elastic, as 
opposed to rigid, structures. France has given us 
many notable examples of this mode of construc- 
tion, such as the once famous Machinery Hall 
of the Paris Exhibition of 1889, in which the ribs 
are free to turn at three points. The Mirabeau 
Bridge is triply articulated — on each of the — 
and at the centre of the main arch. Although ina 





general sense it can be described as being built in 





lift under the effect of variations in temperature, 
which, if not checked, would interfere with the 
levels of the roadway. This tendency is counter- 
acted by means of rods attached to the anchorages 
in the abutments, an arrangement which stops 
all vertical displacements. But to reduce as far 
as possible the tendency to lift, the half-span has 
been made as heavy as possible, and compara- 
tively rigid, by the addition of material ; this also 
enables it to resist the efforts of the anchoring links 
in one direction or the other. The length of this 
arm is three-quarters that of the arm reaching to 
the centre of the river. 

The general appearance of the Mirabeau Bridge 
is one of remarkable elegance ; the arched form 
adopted has prevented the suggestion of heaviness 
inseparable from straight girders, and without any 
of the very judicious ornament, the curves are in 
themselves decorative. The flat arch of the central 
span has a character of lightness and boldness. It 
may be remarked that facia plates are added to 
each of the exterior girders so as to conceal all 








,three spans, yet in reality it consists of two 


symmetrical sets of girders, extending from the 
abutments, resting on the piers, and abutting 
against each other in the centre of the main open- 
ing. As we just now said, the girders rest on the 
iers through jointed bearings ; it may be added 
cane that the attachments at the abutments are 
also elastic, as will be described later on. In 
some respects the arrangement resembles that of a 
turning bridge, each half consisting as it does of a 
counterbalance and a main span. The equilibrium 
between the two half-spans is not exact, however, 
and the piers have to resist a certain amount of 
thrust. The illustrations which we shall publish of 
the bridge will show clearly the method in which the 
pivoted bearings over the piers operate, as well as 
the advantages derived from the arrangement in 
increasing the stability of the bridge. The thrusts 
are considerably reduced, a matter of great im- 
portance in‘a bridge of such relatively small rise ; 
the arch has been much lightened towards the 
centre, which reduces the horizontal thrust to be 
taken up by the piers. For the same reason the 
weight of the abutments could also be reduced. 
| There is a constant effort of the half-span to 

















joints and connections which, if visible, might have 
detracted from the admirable finish of the bridge. 
The constructive part of the work, however, has 
not been hidden, and in this, the engineer has 
acted wisely, because correct design, whether in 
steel or in other material, must always be pleasing 
and elegant. An exception to this general rule, 
however, is to be found with the pivoted bearings 
on the piers ; in the bridge as completed these are 
not visible, which, we think, is somewhat to be 
regretted. These bearings are placed at the bottom 
of a deep recess made in the masonry ; or, in other 
words, a low wall has been raised around the piers 
inclosing the bedplates. To complete the illusion, 
the facia plates, of which we spoke just now, are 
curved down to the piers, so as to convey the im- 
pression that the structure is really carried upon 
arched ribs in the ordinary way. The detail draw- 
ings, however, as well as the general views, will 
show the arrangement quite clearly. The massive 
handrail on each side of the beidge is of a very 
elegant design ; it appears to rest upon the hea 
cast-iron cornice that runs along the whole lengt 
of the bridge, and which conveys the impression 
that it is supported by a series of brackets, At the 
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centre of the middle arch—the point where the 
two half-spans meet—it was, of course, necessary 
to interrupt the continuity of the handrailing, so 
as to make proper allowance for the movement at 
the central joint. This break in the continuity is 
hidden behind a bronze shield attached to the 
handrail, as shown. Supplementary decoration 
will be made later by statuary from the chisel of a 
famous French sculptor; this will be placed on 
each of the piers. Doubtless this will add to the 
ornamental character of the bridge, but we think 
that the design could have well afforded to stand 
upon its own merits, and without any such extra- 
neous aid. 

We will now proceed to give a somewhat detailed 
description of the bridge, and the mode of its erec- 
tion, commencing with the piers and the abutments. 
The contractor for the piers—M. Letellier—con- 
structed the piers with the aid of caissons, which 
were supplied by MM. Dayde Pillé, who were the 
contractors for the steelwork, and to whom we are 
indebted for an important part of the information. 
The piers have a maximum length of 28 metres 
(91 ft. 10in.), and a width of 10 metres (32 ft. 9 in.) at 
the base ; they are not symmetrical, a wider base 
being given on the side nearest the bank than on the 
side towards the river; this want of symmetry is 
not visible, as it is commenced only below the 
normal level of the river. The piers are not of 
solid masonry, but are built with chambers. It 
was found necessary to employ compressed air to 
get in the foundations, which were sunk to a depth 
of 16 metres (52 ft. 6 in.) through modern alluvial 
deposit, sand and gravel, as well as through a 
bed of plastic clay, and a cretaceous stratum, 
before the compact flinty chalk that makes a 
reliable foundation, could be reached. The cais- 
sons employed had the same _ dimensions 
as the piers; they consisted of a fixed or 
permanent portion, ani of temporary sections 
which were added as the work proceeded. 
For a height of 2.80 metres (9 ft. 3in.) the thick- 
ness of the plates of which the caisson was con- 
structed was 8 millimetres (0.31 in.) for the lower 
section, decreased to 4 millimetres, and higher 
up to 3 millimetres; the thickness of the upper 
section was increased to 5 millimetres (0.20 in.) in 
order to adapt it for the connections with the 
bottom length of the temporary part of the caisson. 
This latter was made in three lengths, respectively 
5, 4, and 3 millimetres (0.2 in., 0.16 in. and 
0.12 in.) thick, The thickness of the plates 
forming the roof of the working chamber is 4 
millimetres (0.16 in.), and the clear height 
of this latter was 1.976 metres (6 ft. 6 in.). 
There were four openings into this chamber, two 
of which were for the admission and the egress of 
workmen, the other two beiog for raising and 
lowering materials. These latter were on the 
Zschokke and Terrier system, in which the hoists 
in rising and descending, open and close the valves 
controlling the air locks automatically. This 
system of air locks is largely used on the Continent, 
and it is claimed for them that they can be worked 
with great rapidity—an advantage which does not 
apply in the case of the air locks for the workmen. 

The caisson (each of the two weighed 110 tons) was 
strengthened inside by a system of lattice girders 
to the number of 21, of which eight were used to 
carry the different air locks. The cutting edge at 
the bottom of the caisson is formed of steel plates 
250 millimetres (9.84 in.) deep and 15 millimetres 
(0.59 in.) thick; these plates were attached 
to the sides of the caisson by means of 
brackets. There is little to say about the 
manner in which the work of the foundations 
was carried on, the usual familiar routine 
having been followed. The caissons were erected 
on the bank of the river on suitable staging, from 
which extended launching ways sufficiently far to 
lead the caissons into water deep enough to float 
them ; each was then towed into its proper position, 
the exact site being marked oy guide piles, upon 
which a working platform was constructed ; on this 
platform rails were laid for the service of a travel- 
ing crane. Tae mechanical plant installed in con- 
nection with this part of the work was of a very 
interesting character. There were two air com- 
pressors, besides one held in reserve ; one of these 
furnished air at a high pressure for the operation 
of the hoisting machinery, while the other deli- 
vered air at a lower pressure for the working cham- 
bers of the caissons. All the compressed air was 


heated before expansion, that for the working cham- 
ber to 50 deg. Cent., by passing through a coil. 


The 


| high-pressure air was delivered into a steam boiler, 
where it was mingled with the steam and water 
before it was used. One installation was made to 
serve for both piers, and the same remark applies 
to the electric light installation. The mains and 
leads were taken across the river by a temporary 
bridge, placed at a sufficient height not to interfere 
with the navigation; this bridge was formed of 
three cables strained over timber trestles, a light 
floor being laid on the cables, so that a man could 
cross by it if necessary. With a force of 12 men 
at the bottom of the caisson in the air chamber, 
and 20 masons, the work proceeded as rapidly as 
was found desirable. The stonework is of a high 
character, and Portland cement is used throughout, 
except in the working chambers, which are filled 
with concrete. The mouldings on the piers are of 
Cherbourg granite. The abutments present nothing 
special in their design or construction ; they are 
carried on piles, ani are chiefly of limestone set 
with hydraulic mortar. 
(To be continued.) 








MODERN THEATRE STAGES.—No. X. 
By Epwin O. Sacus, Architect. 
Woop anp Iron Staces.—Tue RorrerDamM 
THEATRE. 

In the preceding chapter I have described the 
Paris Opera House stage at some length, and, as 
will be remembered, I pointed out what an oppor- 
tunity had been lost by the Frenchengineers. The 
Paris Opera Housestage was practically theold French 
wooden stage, with iron used in the place of wood 
only in such parts of the main construction or minor 
details where the unusual dimensions of the build- 
ing made the adoption of metal almost compulsory. 
‘here was no important change in the system, and 
but little improvement in detail. The Paris Opera 
House stage, however, for many years served as a 
model for the French theatre architect, and cer- 
tainly deserves a first position among the theatre 
stages of itstime. As will be remembered, the Paris 
Opera House was built between 1861 and 1874. 

To illustrate the influence of the arrangements 
in the Paris Opera House on even such miniature 
stages as the one at the Monte Carlo Casino, I shall 
present some diagrams from this bijou playhouse. 
It will then be seen that the Paris Opera House 
model has also been abused in a most ridiculous 
manner. These constant adaptations, even where 
entirely out of place, do not speak well for the 
ingenuity of the French stage mechanic. 

In this chapter I shall describe the stage of the 
Rotterdam Theatre, which was erected from plans 
of Mr. J. Verheul, a Datch architect of consider- 
able repute. The stage engineer was Herr Rosen- 
thal, of Cologne, who acts as engineer-in-chief at 
the Cologne Municipal Theatre. The date of the 
erection of this theatre is 1886, i.¢., after the 
‘*Ring ” Theatre fire and the erection of several 
hydraulic stages. As in the case of the Paris Opera 
House stage, this piece of construction does not, 
however, mark any special type, but should only be 
studied as an individual example. Its importance 
among modern stages is due to the fact that it is a 
wood and iron stage of average dimensions, in 
which the former material predominates entirely, 
the latter having only been used for some main 
structural parts and minor details, whilst we at the 
same time find that there are distinct improvements 
as compared with the old wooden stage both in the 
arrangement of the top machinery and the so-called 
under machinery. The old drum and shaft has 
been excluded for hoisting purposes, and the pulley 
takes its place on gridiron level, and the principal 
parts of the under machinery have been put to- 
gether more systematically than before. This 
stage, if I may say so, illustrates the transitional 
period from wood to iron at its earliest, though the 
date of its erection called for something more ad- 
vanced. It also shows that a wooden stage can be 
built with less anomalies than the one at the 
Théatre Flamand at Brussels, which I alluded to 
in my sixth article, and which was a most pitiable 
example of stage construction in 1887. 

For the illustrations in this chapter I am in- 
debted to Mr. J. Verheul, the architect of the 
theatre, who very kindly put the whole of the 
working drawings of the stage at my disposal, and 
for the matter of fact also the whole of the draw- 
ings of the building, which is remarkable as an 
example of theatre construction on account of the 
difficult foundations, which are entirely on piles. 
Of other notable playhouses I know to stand on 





piles I can only recollect the Municipal Theatre at 
| Amsterdam, and the two new theatres at Stock- 
holm and Christiania. The Rotterdam Theatre, 
which was three years in the builders’ hands, 
covers a site measuring about 240 ft. by 130 ft., 
and shows exceptionally thin walling on account of 
the difficult foundations referred to. The block is 
quite symmetrical in plan, a feature of par- 
ticular merit, as far as the safety of the 
audience is concerned, owing to the facilities this 
system offers for a rapid exit without confusion. 
As far as the consideration of the stage appliances 
is concerned, it is important to add that the pur- 
poses of both an opera house and a comedy house 
have to be fulfilled by the building. There are two 
distinct administrations in the block, the one for 
Dutch drama and the other for German opera, and 
the playbill is changed either weekly or nightly, as 
the case may be. Further, I would observe that 
although grand opera has to be produced, the fact 
of the difficult foundations prevented the stage 
having the necessary depth in ‘‘ mezzanine” and 
‘*cellar ” requisite for spectacular effects, the under 
machinery having to be limited to one ‘‘mezzanine ” 
and the cellar. 

One of the chief features of the Rotterdam stage 
is, as I have already indicated, the total exclusion 
of the drum and shaft system in the mechanism 
used for the upper machinery. We find that the 
whole of the scenes, borders, and battens are raised 
and lowered over pulleys fixed to the ‘‘ gridiron” 
floor. There are six of these pulleys to every cloth, 
that is to say, the width of the cloth requires six 
ropes to hang it up to the ‘‘ gridiron,” and each of 
these six ropes passes overa pulley. They are then 
collected over one centre pulley at a higher level, as 
shown in Fig. 111, page 770, from whence the 
working lines and counterweight ropes are taken. 
By this means the whole of the suspended scenery 
is raised or lowered without the use of the cumber- 
some drum and shaft usually seen on the gridiron 
floor of the wooden types of stages. There are a 
great number of these pulleys in use at this theatre, 
for the stage is a large one, consisting of six 
sequences of ‘“ traps,” and over each sequence or 
division of the stage there is provision for hanging 
eight ‘‘ changes” of cloths or borders. It is 
therefore a simple matter to calculate that on the 
gridiron floor alone there are nearly 300 pulleys, 
besides which there are two tiers of centre pulleys 
at a higher level numbering closely upon 100. From 
this it can be easily imagined that the vast number 
of ropes passing through the pulleys on the grid- 
iron floor create a perfect web. Hach of these lines 
has its individual work to do, and should one be 
out of gear or not workable, the whole effect of the 
scene would at once be spoilt. For this important 
reason the adjustment of the mechanism in all its 
parts must be most perfect, the length of every line 
must be accurately calculated, and every pulley 
must be made to work freely. 

The counterweight system enters very largely 
into the working of the top stage of the Rotterdam 
Theatre, and it will be seen that the counterweight 
boxes are ranged azainst the walls and each side of 
the stage, and that they can be raised or lowered 
the entire height from the “‘ gridiron ” level to the 
lowest ‘‘cellar” under the stage floor. On the left- 
hand side of the stage the transverse section shows 
that there are two lines or series of counterweights 
in use, and that the space in which the counter- 
weights are worked is provided for by building the 
side walls of the stage with internal piers, between 
which they are hung. Should any of the weights 
become detached by accident, they would not fall 
upon the stage, as is frequently the case where the 
counterweights are not properly hung or encased. 

Here I think I should specially point out that 
the regular inspection of the counterweights and 
ropes is essential in every theatre, though I regret 
to say that but few managers seem to give the 
matter their attention, until they have had to face 
the responsibility of some serious accident. The 
Paris Opera House even, which is a Government 
institution, cannot boast of being a model establish- 
ment in this respect. M. Charles Garnier well 
remarked, after the fatal accident in his building 
about three weeks back, that architects and engi- 
neers may be the most careful of men in the con- 
struction of a playhouse, but that the negligence of 
the management can easily make the most perfect 
appliances a source of danger. The accident I refer 
to, it is true, was not occasioned by the breaking 





loose of counterweights on the stage; but the 
remarks, of course, hold good for the ‘‘ back of the 
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house” in the same way as for the ‘‘ front of the 
house,” which in this instance was the scene of 
the catastrophe. The counterweight that lately 
broke loose at Paris was perhaps one of the most 
important in a theatre, as it was one of the seven 
that hold the great lustre in the centre of the audi- 
torium ceiling. It crashed through the ceiling of 
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rities or with M. Garnier as to some of the defects 
observed. I take the opportunity to point out that 
in my many visits to playhouses with a view to 
examining and studying their construction, I do 
this as a private individual, and in my writings as a 
rule only call attention to mistakes or dangers 





which can be avoided without specifying the actual 
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the topmost tier, killing and injuring several of the 
audience. It was fortunate indeed, on the one 
hand, that no panic was occasioned in the audience, 
and, on the other hand, that the shock of one 
weight breaking loose did not affect the other 
weights, which would then have resulted in the 
lustre falling into the stalls. To any one who knows 
the state of the Paris Opera House, as far as struc- 
tural and decorative repair are concerned, the 
accident was scarcely surprising. On my return 
from Paris before my last article on the Opera 
House stage, I mentioned the state of the 
building to several friends, and practically 
told them to expect accidents. I have been asked 
why I did not communicate with the French autho- 


example or examples from which I gain experience. 
If I did specify examples, I should not only be 
making myself a nuisance to those who give me 
facilities to study, but might also make the general 
public more liable to panic on the occasion of the 
smallest accident by their having some knowledge 
of the dangers of individual playhouses. The ten- 
dency of experts to frighten audiences is one of 
the greatest dangers to the playgoer, as panic will 
always cause greater catastrophes in a theatre than 
individual accidents to machinery or by fire. It is 
always my ambition to combat this tendency, as I 
consider it better for the general public to visit an 
entertainment with an entirely false feeling of 





safety than with some idea of the insecurity of the 





premises they use. Ina city like London, for in- 
stance, where well-planned theatres are the excep- 
tion, it would be fatal to encourage the idea that 
the average auditorium is a ‘‘ mousetrap” and the 
average stage a ‘‘ matchbox.” If such impressions 
gained ground in this country as they have in others, 
our record of theatre fatalities would be a larger 
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one, and audiences would not keep their seats so 
well as the Bank Holiday visitors to the Lyric at 
Hammersmith did on the 25th ult. I am glad to 
be able to add that the state of the Paris Opera 
House is now under the consideration of an excep- 
tionally competent committee nominated by the 
French Government, and that such defects as lately 
resulted in the fatal accident referred to are to be 
guarded against. 

Having briefly noticed the chief characteristics of 
the upper part of the Rotterdam stage, 1 must now 
pass on to describe the arrangement of the “‘ traps ” 
as laid out upon the stage floor. The floor, as I have 
said, is divided into six sequences of traps of the 
, three kinds which I have described in the previous 
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DUBLIN ELECTRIC TRAMWAYS. 


(For Description, see Page 772.) 
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spaced from front to back in accordance with 
the width of the particular description of trap above 
in the stage floor. There are 31 of these joists 
from front to back and in its length ; every one of 
these joists is supported by seven wooden uprights 
resting on a continuous soleplate, which is bedded 
on the cellar floor, and runs from front to back of 
the stage. The posts are held in position by being 
notched over the soleplate. The length of the 
joists under the stage is so great, it would be im- 
possible to lay them in one length ; they are there- 
fore divided into three sections, with the necessary 
joists, bolted just over two of the posts. 

On the ‘‘ mezzanine ” level there are blocks bolted 
to the posts, and upon these blocks rest the ‘‘ mez- 
zanine ” joists. In order to stiffen the stage and pre- 
vent the tendency of the uprights falling forward, 
these joists in every case where they mark a ‘“‘chariot 
cut” are well bolted together with their respective 
uprights. It should be further noticed that the 
stage is stiffened laterally by the posts under the 
‘‘trappillon” cuts being tied to the posts of the 
‘*chariot”’ cuts. Where groups of posts support 
the joists of the “chariot” cuts, it is only the 
front and back posts which are carried down to the 
cellar level; the centre ones are bolted to a cross- 
piece some few feet above that level, the actual 
number of posts which rest upon the soleplates in 
the cellar being 147 out of 217. 

On reference to the plan of the joists of the 
‘* mezzanine ’’ level, it will be seen that the whole 
of the stage is considerably stiffened on each side 
by the rows of double bridging joists running from 
the proscenium wall to the back wall on each side 
of the post, and supporting the ‘‘ mezzanine.” In 
the same manner a certain width in the front part 
of the stage and along the back wall is greatly 
strengthened, and only the centre portion or ‘‘ well” 
is left to be opened from ‘“‘ cellar” to stage level. 

Although there are no drums or shafts employed 
over the stage, they are used in the ‘‘ under ma- 
chinery,” and a row of them is placed the full 
depth of the stage on the right-hand side of the 
‘*mezzanine” level. These are for raising the 
‘*bridges. The bridges themselves consist of a 
very simple form of a wooden framed table “‘ trap,” 
having the full length of the cut of the ‘‘rue,” 
which, as I have already observed, is rather less 
in length than the proscenium opening. The 
method by which the stage floor is opened to allow 
the bridge to rise up to that level, is practically 
similar to that which I have already described as 
usual in the English wooden stage, the one differ- 
ence, however, being that an iron lever is used for 
the wooden one to keep the stage floor in posi- 
tion when it is not opened for a ‘‘ trap” to rise 
through it. 

The ‘‘ chariots” travel, as in most cases, upon a 
metal wheel and on a tramline laid upon the 
‘* mezzanine ” joists. The chariots are constructed 
entirely of wood framed together with eight sockets, 
into which the ‘‘ pole” can be placed as required. 
The pole is of wood, with an iron shoe and pin. 
There are two ‘‘ chariots” to every cut or groove, 
and there are 17 chariot grooves in the stage. 

I have already described the method adopted in 
the Rotterdam Theatre for hanging the scenery 
from above and working it without drums, and it 
is therefore, perhaps, to be wondered that it has 
been found necessary to provide three tiers of fly 
galleries on each side of the stage. The floors of 
these galleries are of wood laid upon iron joists. 
Underneath the floor of the top gallery on the 
right-hand side are suspended sean piives which 
enter largely into the system employed for manipu- 
lating the top scenery. On the middle tier will be 
seen there are draw-bridges which connect the 
“ flies” on either side to the hanging or “ flying 
bridge” which runs across the stage over each 
sequence of ‘‘traps.” These ‘‘ flying bridges ” are 
hung from the ‘“‘gridiron” floor, but they are 
constructed entirely of wood. The front of the 
‘*fly galleries” are strung up to the roof by a 
series of iron rods, and upon these rods are 
fixed the wooden rails, which form the fly gallery 
rails of each tier. Under the gridiron, and running 
the full width of the stage, is suspended a beam, 
and upon this the wheels of a ‘‘ traveller ” run. 

In respect to the construction of the ‘‘ gridiron ” 
there is little to say except that, as will be seen 
from Fig. 117, on page 769, explaining its framing, a 
set of main girders resting on the piers of the side 
walls support the necessary sequence of joists which 
run from *‘ front” to ‘* back” of the stage. These 





girders at the same time form part of the construc- 
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tion of the roof, as will be seen from the sections. 
The flooring of the gridiron is wood boarding spaced 
in such a manner as to allow the ropes to be 
dropped through, the boarding running across the 
stage. As will be seen from the dimensions given 
in the diagrame, the span for the “‘ gridiron” is 
over 25 metres, and the height from stage floor to 
gridiron at curtain line over 18 metres. The main 
girders are about 2.70 metres apart. 

As already indicated, it is not my intention to 
treat of the lighting of each individual stage, but to 
confine my remarks on the illumination of scenery 
to special chapters. I must, however, add that gas 
is used in the Rotterdam Theatre, and that German 
appliances have been used, as is only to be expected 
in a piece of construction for which the Cologne 
stage engineer, Herr Rosenthal, is responsible. 

In the next article I shall describe the stage at 
the Palace Theatre of Varieties, London (formerly 
D'Oyly Carte’s English Opera House), which, as I 
have already remarked, is one of the few pieces of 
stage mechanism in this country that varies materi- 
ally in its arrangement from the old English 
‘*wooden” stage. Mr. Walter Dando is responsible 
for its design. 





THE DUBLIN ELECTRIO TRAMWAY 
SYSTEM. 
(Concluded from page 745.) 

Tue trucks employed are of the type known as 
the ‘‘Peckham standard cantilever extension.” * 
The main portion of the side frame is constructed 
of ‘‘ soft steel” bara secured to semi-steel pedestals 
by hot rivets driven by skilled boilermakers, its end 
portions being supported from underneath by 
trusses attached to the extreme end portions of the 
side frames and to the base of the pedestal, and so 
secured (in pockets) that the rivets holding them in 
place are not subjected to shearing strains. The 
main side bars are also so secured in accurately 
fitted grooves in the sides of the pedestal arms that 
the downward strain comes directly upon the 
pedestals and not upon the rivets, which only serve 
to hold the side bars in place in the grooves of the 
pedestals. 

The upper cross-section of the pedestals is cylin- 
drical in shape and hollow, and fitted with double- 
coil springs which rest upon the journal boxes and 
sustain the entire weight of the truck frames and 
relieve them, and also the motors suspended there- 
from, of all shocks and concussions caused by de- 
fective tracks, flat wheels and other causes. The 
opening at the bottom of the pedestals for remov- 
ing the journal-boxes is provided with removable 
wheel-pieces, accurately machine fitted to the open- 
ing in the pedestal, and secured in place by remov- 
able bolts provided with split pins. When in place 
these wheel-pieces make the cantilever truss con- 
tinuous from end to end. The side frame is pro- 
vided at its top with a continuous bar provided with 
recesses for receiving the spring bolts, so that they 
can be removed when necessary to remove a broken 
spring without jacking up the car body. 

The springs for supporting the car body consist 
(for the entire truck) of four elliptic and 12 coil 
springs, so combined and graduated that the weight 
of the car comes firat upon the elliptic springs, and 
as the load increases the spiral springs come in 
play. By this arrangement of springs the car will 
ride easily whether it be light or heavily loaded, 
and the springs not overloaded. To prevent the 
elliptic springs from breaking by up-thrust, and also 
to make the car ride more steadily, the end spiral 
spring bolts are provided with under tension springs 
which are held in place and adjusted by check nuts 
on the end of the spring bolts, which are also 
provided with split pins. The dimensions are as 
follow : 


ft. in. 
Length of solid forged top frames Hi 14 0 
ae spring base (centre to centre 
of end springs) ... oad ¢ ie 
Length of wheel-base (centre to centre 
of wheels)... sai be : es 6 0 
Height of truck with 30-in. wheels... 2 3h 


These trucks are provided with the Peckham 
flexible gear and dust-tight self-lubricating journal- 
boxes. This gear consists of a yoke or pedestal, 
constructed with a cylindrical aperture in its upper 
cross-section, into which is inserted ‘‘ graduated 
double coil springs” which rest upon the journal- 
boxes and support the entire weight of the truck 
frame which is secured in the grooves of the ex- 
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tended side arms of the pedestal by hot driven 
rivets. 

The grooves in the arms of the pedestal are fitted 
to correspond accurately with the dimensions of 
the main horizontal steel bars of the side frames, 
which are inserted in the grooves and held in place 
by the rivets. This construction relieves the rivets 
of all shearing strains. 

The base of the pedestals is provided with the 
removable repairing piece, which is secured in place 
between the jaws of the pedestal by bolts, and can 
be easily removed whenever it becomes necessary to 
remove the wheels and axles from the truck for 
repairs. 

Its bearing parts are accurately machine-fitted to 
correspond to the bearings of the pedestals, which 
are also machine fitted. It is provided with a 
cylindrical projection that fits (loosely) into a cylin- 
drical opening in the bottom of the oil-box. 

The self-lubricating dust-tight journal-box is so 
constructed that oil or grease may be used as de- 
sired. To make it absolutely dust-tight the bear- 
ing for the cover is machine fitted, and between 
the bearings and the cover is inserted a packing of 
leather. It is provided at the back end with a 
dust-tight packing that rests upon the axle. 

Rigid steel collars are pressed upon the axle by an 
hydraulic pressure of 10 tons, and carefully machined 


thrown into parallel when exerting their maximum 
power. The salient features of this controller are 
as follow: A magnetic blow-out is placed wherever 
the circuit is to be broken, this being an invention 
of Professor Elihu Thomson, to which is largely 
due the success of the series parallel controller, 
since it eliminates the burning of the contacts, and 
greatly increases their durability. The contact- 
a are of copper—brass, iron, and other metals 

aving been found less durable. Interlocking with 
the regulating or controlling switch is the reversing 
switch, which can only be operated when the 
current is turned off from the main controlling 
switch and the motors, hence the motors cannot 
be reversed under full power. In connection with 
the reversing switch is the safety breaking switch, 
so that in case of emergency the power may be 
turned off, and the motors short-circuited with the 
fields reversed, so as to act as generators, in which 
position they exert a powerful braking action on 
the car, and bring it almost instantaneously to a 
standstill. This method of braking is only used in 
case of need, but it has sometimes been the means 
of preventing the loss of life. The use of -the 
series parallel controller insures the greatest 
possible economy in the consumption of current, 
since, by starting the motors in series, the same 
current passes through both motors in succession, 
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so as to give the proper distance for the motor 
bearings. To provide for wear the rigid collars are 
fitted with flanges, to which are bolted sectional 
washers constructed in halves. When worn out 
these sectional washers can be easily and cheaply 
replaced by new ones. Below the collars and 
washers is inserted a packing of fibre or paper to 
take up the lost motion when the washers are only 
partially worn. The rigid collars prevent the 
necessity of cutting grooves in the axles and the 
use of the ordinarily used loose collars, thereby giving 
a stronger axle and preventing any loose bolts. 

Improved lever brakes are used. The brake 
beams are manufactured from the best quality of 
wrought - steel bars and carefully machine-fitted. 
The connecting bolts are machine-turned and case- 
hardened, to insure accurate fit and prevent wear. 
The leverage is 10 to 1. 

The brake guides are provided with removable 
repair pieces, to take out lost motion as they 
become worn, so as to prevent noise. They are 
provided with positive pull-back coil springs for 
releasing the brake shoes from the wheels. The 
brake shoes are furnished with the well-known 
Christy head, and are so constructed as to be inter- 
changeable and easily removed without loosening 
any bolts. 

Each motor truck is provided at either end witha 
‘*Peckham” adjustable life and wheel guard, furnish- 
ing a simple, flexible, and effectual guard to prevent 
persons who may fall in front of the car from being 
run over bythe wheels. These guards can be arranged 
to work any desired height above the track. They 
are composed of tubular iron framework, spring- 
supported from the truck itself, and covered with 
wire network. At Bristol, where the same trucks 
and guards have been used, a fatal accident was 
prevented within a few days of the opening by the 
efficient operation of the guard, a child who fell in 
front of the car while at full speed having been 
picked up by the lifeguard without injury. 

The controller used to govern the car-motors is 
known as the ‘‘General Electric Series Parallel 
Controller,” type K 2. The two motors on a car 





are started in series with each other, and are 





and thus, for a given current, doubles the starting 
effort, or for a given required starting effort, half 
the current is required. This increased economy 
is noticeable both in the reduction of the amount 
of energy required to move the cars, and also ina 
decrease of generating apparatus in the station, ‘since 
the less the maximum current required per car, 
the less the outlay in generating apparatus. 

The bonding of the rails for the return circuit 
has also received very careful consideration. The 
particular system of power transmission and dis- 
tribution already described, has had the effect of 
rendering the bonding of the rails comparatively 
simple, so far as Board of Trade requirements are 
concerned. In order, however, to insure dura- 
bility, the current density in the contacts, apart 
from the question of the drop in volts per mile, 
should be considered with the greatest care. In the 
present system the current density per square 
inch of contact between the bond and the rail has 

urposely been kept low, so that any electrolytic or 
ocal action might be prevented. The fishplates 
have been supposed not to possess any electrical 
conductivity, and, in fact, tests have shown that 
the resistance per mile of track closely agrees with 
the resistance of the metals plus the connecting 
bonds themselves, so that the fishplates could nct 
be depended upon asa part of the electrical contact. 
The bonds used are of the type known as the 
‘* Chicago rail-bond” (Figs. 9 and 10). This style 
of bond has been very widely used in the United 
States. : 

The rail bond C is a copper rod or wire having 
tubular or thimble-shaped terminals which are bent 
at right angles to the bond. This with its two 
tubular terminals is composed of one solid piece of 
rolled copper. ; 

The tubular or thimble-shaped terminals are in- 
serted into holes through the web of the rail, and 
the slitted end of the terminal is spread or clinched 
over on the rail with a hammer and punch ; this 
holds it from drawing back out of the hole. 

The drift pin B, which is larger than the open- 
ing in the tubular or thimble-shaped terminal, is 
then driven into said terminal, thus expanding it 
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and wedging it into solid contact with the surface 
of the hole through the web of the raiJ, making an 
absolutely solid joint from which every particle of 
air and moisture is excluded, and proof against cor- 
rosion or electrolysis. All the bonds are painted 
with P and B compound, which is an acid and 
alkali proof paint, and possesses highly insulating 
properties. 

Fig. 11, page 771, shows the result of the calcula- 
tions which were made to ascertain the fall of 
potential in the return circuit and to fix the 
amount of bonding required. As there are 
three stations, one main and two sub-stations, 
there are two points of maximum drop. During 
the tests which were made preliminary to the 
Board of Trade inspection of the line with 20 
motor cars and 20 trailer cars on the line running 
on schedule time, the maximum drop of voltage 
obtained was 1 6 volts, whereas the Board of Trade 
rules admit as much as 7 volts. The leakage 
current from the rails through the earth was found 
to be under 1.8 per cent. of the output. M. 
Parshall has made the most exhaustive series of 
tests on this system, which we understand will be 
published later. 

In Fig. 12 we give a view of the Blackrock sub- 
station, showing the two direct-current trans- 
formers. Each of these consists of a three-phase 
synchronous alternate current motor, designed to 
work at 2000 volts, and coupled direct to a 60- 
kilowatt continuous current dynamo. The two 
armature shafts are connected by a flexible coup- 
ling. To start the transformer, the continuous 
current machine is connected up with the main 
500-volt feeder, and its speed gradually increased to 
the proper point by adjusting the starting resist- 
anee and field rheostat. The field of the alternate 
circuit motor is then excited, and when the syn- 
chronising gear shows that the proper phase has 
been attained, the main switch connecting the 
motor to the high-tension feeder is closed, and the 
transformer is then ready to supply current to 
the cars. The switchboard arrangements at this 
station are shown in Fig. 13. The three-phase 


mains are led into the station through the 50-ampere 
F tg M4. 
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switches shown at A on the left, and leave by a 
similar switch on the left. These mains are coupled 
up to the three-phase bus-bars shown and to trans- 
formers at D which reduce the voltage to a suitable 
amount for the phase lamps used in synchronising 


the motors. Voltmeters for this synchronising 
current are shown at L. The three-phase mains 
pass from the bus-bars to the motors through the 
50-ampere switches shown, whilst Ferranti fuses 
N and Nalder alternate current meters J are inter- 
polated on each of these mains between the above- 
mentioned switch and the motor. Coming to the 
direct current circuit a rheostat B, field switch 
pilot lamp and resistance is placed across both the 
motor and generator fields. On the generator 
circuit is rheostat F, used in starting generators as 
motors. A voltmeter M is placed across the ter- 
minals of the generator, and interpolated in its 
circuit on the way to the 500-volt bus-bars are 
cut-outs I, and single pole switches O, lightning 
arresters H, an automatic railway cut-out G, single 
pole fuses I, and ammeters K. A section of the 
three-phase main cable is shown in Fig. 14. These 
cables were supplied by the British Insulated Wire 
Company, pe are of the concentric type, there 
being three separate copper conductors, two of 
which are annular. The section of each is 
Square inch. They are cased in lead and armoured 
with steel. The insulation is of paper. Designed 
for a working load of 36500 volts, they were tested 
before leaving the factory up to 12,000 volts, this 
pressure being maintained for 15 minutes, and 
after laying they have been tested in place up to 
5000 volts. Some 11} miles of this cable have 
been laid. 

The trolley is of the swivelling arm type, and so 
arranged as to little interfere with the seating capa- 





city. The head is completely insulated from the 
pole. The wheel is mounted upon a pivot and so 
fitted that its centre is level with or below the end 
of the pole, in order that if the wheel leaves the wire 
it cannot catch in span wires or bracket arms. The 
connections are so fixed that no twisting strain is 
brought upon the wire or cable between wheel and 
standard. The construction is such as to make it 
impossible to fix the wheel in any but a vertical 
plane. The pole is insulated with rubber tubing, 
and is coraposed of thin steel tubing. It is insu- 
lated from the socket in which it is held. The 
socket is mounted pivotally on ball bearings, and 
the electrical connection between fixed and rotat- 
ing parts is so arranged as to avoid any danger of 
the cable being twisted off. The springs are such 
that a pressure of from 20 lb. to 28 1b. can be 
maintained between trolley wire and wheel. The 
electrical connections are easily accessible. No 
springs are employed to keep the trolley pole in 
any special position. It follows the wires at all 
times solely by the upward pressure of the wheel. 





HEATING CARRIAGES ON THE 
EASTERN RAILWAY OF FRANOE. 
(Concluded from page 738.) 

A SPECIAL modification has been adopted for the 
two-storey carriages which are in service on some 
of the company’s lines around Paris. The arrange- 
ment, however, is not satisfactory, because it has 
been found impossible to regulate the tempera- 
ture of the different compartments ; the only means 
of control are in the hands of the driver, and 
apply to the whole train. In this modification 
the main pipe is branched, one part running round 
the sides of the upper storey, while the other 
branch passes under the floor of the lower storey, 
in the manner already described. 

We have spoken several times of the auto- 
matic separator that forms to important a part 
of the Lancrenon system ; it is clearly illustrated 
in Figs. 10 to 18, page 775. The necessary func- 
tion of the device is to allow a free egress for 
all the water of condensation that would otherwise 
accumulate in the pipes, and at the same time 
prevent the escape of the steam, no matter what 
the pressure may be. The action of the apparatus 
depends on the expansion of a fluid which will not 
generate steam at the temperature corresponding to 
the pressure of the steam circulating in the pipes. 
M. Lancrenon found the material he required for 
his purpose in oleo-naphtha, rectified. This is a 
neutral and unchangeable fluid ; it is inclosed in a 
tight metallic capsule G a, which is terminated by a 
diaphragm §, that extends when the fluid dilates ; 
the capsule is of brass, and the diaphragm is of red 
copper; both are contained in a bronze casing 
fixed to the ends of the pipes. When the steam 
flows into this casing, the heat is rapidly transmitted 
to the capsule, which is provided with wings, like 
a Serve tube; the fluid dilates and extends the 
diaphragm, This movement insures the displace- 
ment of the small valve G / in a vertical direction ; 
this closes the aperture through which the steam 
could pass, while the water flows freely through 
the lower opening. In the earlier forms tried, the 
arrangement was reversed, so that the valve 
closed the lower opening ; the flexible rings on the 
diaphragm were also less numerous, and the method 
of fastening was different ; in each pair one plate 
is folded over the other, while in the original 
pattern there was required an intermediate piece 
folded over the edges of the two rings, an arrange- 
ment that did not possess sufficient durability. 
Besides this separator, the Eastern Railway Com- 
pany employs those of the Heintz type, which is 
also found to give good results ; it is illustrated in 
Figs. 19 to 26, and weighs about 5 lb. In this 
device the operation depends on the expansion of 
a fluid which is contained in an enamelled iron 
tube bent into a half-circle, like the tube of a pres- 
suregauge. Under the effect of expansion the tube 
has a tendency to straighten itself, and in doing so 
it moves the small valve, which acts in the same 
way as thatin the Lancrenon apparatus ; the screw 
V is used to regulate the apparatus. 

A further modification of this very ingenious 
system remains to be described. There are a 
large number of carriages on the Eastern Rail- 
way of France fitted with another heating device, 
aud to many of these the Lancrenon system has 
also been applied. These carriages belong to that 
important class of rolling stock employed on the 





international trains, those running between Paris 
and Milan, &c. It is necessary that such carriages 
should be fitted with the German system of 
steam heating in order that they may correspond 
with the rest of the train when made up on the 
frontier. Figs. 26 to 30, which illustrate one of 
these double installations, also show details of 
the German system. It consists simply of a 
steam pipe G from which extend two sets of 
emaller pipes T ; these lead the steam to the two 
heating cylinders G y. These are nearly 7 ft. 
long, and are placed under the seats of the com- 
partments, not under the floor, as in the French 
system. The admission of steam into these cylin- 
ders is controlled by the levers M that are seen in 
the figure running vertically along the sides of the 
compartment ; they act, as will be seen from the 
plan, Fig. 27, on the horizontal crank T x which 
opens or closes the cock R governing the com- 
munications between the main G and the branches ¢ 
that connect with the steam drums. The system 
has the merit of being simple, but little else can be 
claimed for it. It is clear that when carriages 
thus fitted come on the Eastern of France lines, 
they cannot be coupled up with carriages sup- 
plied with the other system, and the modification 
introduced has for its object to adapt them to 
either condition. On each of the cylinders G y 
there is placed for the escape of air a small pipe ¢ 1, 
which goes to a collector placed under the carriage 
Go; this collector consists of a pipe 20 ft. long 
and 1.65 in. in diameter; it is shown in the plan, 
longitudinal section and tranverse section, Figs. 26, 
27, and 29. In connection with it is the three-way 
cock R r, which is controlled by cranked levers and 
the handle M1. Figs. 31 to 34 show in detail 
the construction of this cock, on which the com- 
bined working depends ; according to the position 
in which it is set, it places the collector G o in com- 
munication either with the automatic separator P, 
which is of the same type as that already described, 
with the main steam pipe, or with the air. The 
transverse section of the carriage, Fig. 29, shows 
this detail clearly, while it is illustrated on a larger 
scale in Figs. 35 to 37. The operation will be 
easily understood. If it is desired to heat the car- 
riage with steam alone, as when running over the 
German or other foreign lines, the cock is turned 
so as to connect the branches ¢ wv with the main 
steam pipe G ; then the steam flows direct through 
the whole system. For changing over to the com- 
bined steam and air system, the cock R r is so 
turned that the service pipes are opened to the 
separator, which allows the cold air that was con- 
tained in the cylinders, and the water of condensa- 
tion, to escape freely. The carriages are then 
heated in just the same manner as if the Lancrenon 
system only was fitted. When starting to heat a 
carriage, to facilitate the flow of steam into the 
cylinders, the cock is opened to the free air. The 
various positions of this tap are indicated on an 
engraved plate, against which it works ; the details 
of the actuating levers, &c., are clearly shown in 
Figs. 35 to 37. In Figs. 38 and 39 are seen, to a 
larger scale, views of the escape pipes ¢ u which 
lead from the heating cylinders. As will be seen, 
valves G / are fitted to them, to check any return 
of steam when the steam admission cock is turned 
for the cylinders in any of the compartments, and 
which place these cylinders in communication with 
the atmosphere. The operation of the valves will 
be understood from the details in Figs. 40 to 44; 
it will be noticed they are of the ball type. It is 
satisfactory to know that the Eastern Railway 
Company, as well as the travelling public, making 
use of this ingenious compromise of the two 
systems, are well satisfied with the results given, 
and that enough experience has been obtained to 
form a reliable opinion. 

The amount of heat radiated is always sufficient 
to maintain a desirable temperature in the compart- 
ment to be heated, even during the coldest weather, 
and the covering plates to which we referred, play 
an important part in distributing the heat, i is 
found by experience that half an hour of prelimi- 
nary heating is sufficient to raise the temperature 
to the point at which it is desired that it should 
remain ; this for a train of 18 vehicles. For a 
train of 12 carriages, 8 or 10 minutes suffice for the 
steam to have passed to the coils in the last com- 
partment ; 12 to 16 minutes for a train of 15 
carriages ; 15 to 20 minutes for 18 carriages, and 28 
to 35 minutes for 24 carriages, which form a train 
of maximum length in France. After the circula- 
tion has been established, 5 or 10 minutes more are 
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required to heat the cover-plates in the rear com- 
partment to 50 deg. Cent. This delay could be 
reduced by increasing the diameter of the main 
steam pipe, but doing so would be attended by the 
inconveniences already referred to, of complication 
and difficulty with the couplings. These are shown 
in Fig. 45 to 54, and are very similar in principle to 
air brake couplings. As in all other systems de- 
pending on the steam from the locomotive for heat- 
ing the train, it is necessary that the engine should 
be coupled up a suflicient time before the depart- 
ture of the train. 

The Eastern Railway of France Company, and 
their engineer, M. Lancrenon, claim many advan- 
tages for this system, and, it would appear, with 
every reason. It is capable of a considerable range 
in the regulation of the temperature, by the pas- 
sengers themselves in the first and second classes, 
and by the guard at any time for the inferior 
classes ; the heat is applied in the place where it is 
most required by French travellers. On the other 
hand, there are undoubtedly drawbacks which this 
system shares with others that are dependent on the 
locomotive for their heat supply. Of these the most 
important are, the additional gear added to the al- 
ready overcrowded engine and carriages, the fact 
that the operation depends on all the carriages in a 
train being fitted and coupled, and the considerable 
weight of the installation—about half a ton for each 
vehicle. As to the question of cost, it appears that 
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fitting each locomotive costs 1500 frincs for the 
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heavy trains, and from 400 to 500 francs for light 
trains. The cost of fittings for each carriage is 800 
or 900 francs for the second and third classes, and 
1200 or 1300 francs for first class. The cost 
of maintenancs does not appear to be greater 
than that of the continuous brakes, while the 
labour in operating need not be considered. The 
cost of fuel is somewhat difficult to arrive at; the 
official figures show that it does not exceed 3 or 4 
centimes per hour of travel and per carriage, that 
is to say, less than 4d. per hour. If these figures 
are correct, and there is no reason to doubt them, 
the system of M. Lancrenon possesses another 
excellent feature, that of economy. 


OUR NEW ORUISERS. 

On our two-page plate this week we give engravings 
of the second-class cruiser Doris, as she lay on the 
ways just before her launch from the shipbuilding 
yard at Barrow-in-Furness of the Naval Construc- 
tion and Armaments Company, Limited, while on 
page 778 there is an engraving which suggests the 
relation in size and power of the vessels of this 
class to the Powerful, also constructed by this firm. 
Between the two types comes the Niobe class, only 
recently ordered, and we give on page 779 an 
engraving of this vessel on the stocks, indicating 
the progress made in three months. In dealing with 
the features of design of these cruisers it may 
probably be more convenient to consider them as 
typical of the classes they represent rather than as 
individual ships, more especially as all three types 
are represented at the Barrow works, a fact 
which indicates the importance of this establish- 
ment, 

The vessels included in this year’s programme re- 
semble the types just named, so that a study of their 
qualities is specially interesting. Of the Powerful 
class there is only one other building, the Terrible, 
at Messrs. Thomson's, Clydebank. Both are prac- 
tically completed, and their trials will settle several 
problems, particularly as to the efliciency of the 
Belleville boiler. Of the class represented by the 
Niobe there are now building four, one each at 
Barrow, Fairfield, Clydebank, and Pembroke ; they 
were ordered last December, and four more are to 
be ordered inafew months. They are small Power- 
fuls, the differences being only in dimensions and 
speed, not in the general outline of form or equip- 
ment. Of the Doris class there are under con- 
atruction nine—all launched, and some ready for 
trial. Three more are soon to be ordered under this 
year’s Navy programme, but these latter will differ 
in having water-tube boilers. And to make the 
list complete we may include in our review the 
new cruisers of the Pelorus class, of which two are 
nearing completion, while six have recently been 
ordered—two from Messrs. Palmer, two from the 
Karle’s Shipbuilding Company, one from Elswick, 
and one from Sheerness, 
= to general dimensions, these may best be tabu- 
ated : 

General Dimensions of New Cruisers. 


lee »| 66 4 ;,»| ‘* Pelorus” 
Powerful. Niobe.” ‘ Doris. Class. 








Length between | | | 
perpendiculars | 500 ft. 436 ft. 350 ft. 300 ft. 
Breadth, extreme | 71ft.6in. | 69 ,, 54,, 36 ft. 6 in 
Draught, mean . | = 27 ft. 25 ft. 3 in.'20 ft. 6 in.| 13 ft. 6 io 
Displacement,tone| 14,200 11,000 5600 | 2135 
Power, 1.H.P. 25,000 | 16,500 9600 | 7000 
Speed, knots 22.25 20.5 19.5 20 

Maximum _coa) | | 
capacity. 2,975 | 2,000 1085 500 


The speeds and powers, of course, are the results 
for which the vessels have been designed. None 
of the vessels have been tried; but the estimated 
results are suflicient for our purpose. 

We have already entered into a detailed de- 
scription of the Powerful and Terrible,* but in 
view of the large number of modified Powerfuls 
ordered as a new class, it is suggestive to compare 
the elements in designs of the Powerful and 
Niobe classes. In the first place, as to 
dimensions, the reduced draught of the latter 
gives them the advantage of being able to pass 
through the Suez Canal; and in view of the situa- 
tion in the Far East, and notwithstanding possible 
changes in the bases of action from the Medi- 
terranean to Gibraltar and the Mauritius, the 
reduction in draught alike in big cruisers, and 





* See ENGINEERING, vol. lix., pages 664, 695, 725, 822, 
and vol. Ix., page 119, 





in the new ‘‘ Canopus” battleships, is commend- 
able ; like the Majestic class, neither the Powerful 
nor Terrible may navigate the Suez Canal. The 
attainment in the Niobes of this desideratum 
has involved certain concessions in space and 
in weight, and the most important effect is 
the reduction in speed of nearly two knots. 

Dealing first with the limitations of space, it may 
be noted that practically the whole difference in 
the length of the ships is accounted for by the re- 
duced area needed for the less number of boilers. 
The boiler space in the Powerful class occupies 
186 ft. of the length of the ship, there being four 
athwartship divisions, while in the Niobe there is 
only 132 ft. The forward thwartship coal bunker is 
not included in either measurement There is little 
difference in the engine-room, 60 ft. against 56 ft. 
In the Fowerful, there is a middle line bulkhead 
right through the boiler compartments ; in the new 
cruisers there is no such division line. As in the 
Powerful there is only one athwartship coal 
bunker, right forward, with coal bunkers on either 
side above and below the protective deck, and it may 
be stated thatthe ammunition passages are made 
through the bunkers and under the protective deck. 
There are 30 boilers, eight in the three after and six 
in the forward compartment, and all are single- 
ended Belleville boilers. In the Powerful there 
are 48 boilers. Again, the width of the compart- 
ments owing to the ‘‘ fining” of the ship lines are 
not tapered in the Niobe, but stepped down from 
42 ft. amidships to 34 ft. forward. In the other 
parts of the ship, so far as space is concerned, the 
two vessels do not differ much. 

Next as to weights, something like 720 tons is 
saved owing to the less power, and of this 460 tons 
is due to the decrease in the requisite number of 
boilers, as compared with the Powerful. There is 
little differencein the weight of armament. Although 
the new first class cruisers have not 9.2-in. breech- 
loading guns on forecastle and poop, they have four 
extra 6-in. guns mounted in pairs, but as there is 
no poop in the new boats, the after pair of guns 
are on the upper deck, which reduces the firing plat- 
form to 22 ft. above water level instead of 32 ft. in 
the Powerful. As we shall show later, bow fire 
has also had large attention. In the weight of hull 
the only saving is in respect of the shorter length ; 
the reduction on this score being 1525 tons. 
Structurally, both ships are alike so far as 
the difference in length admits. The double 
bottom is 34 ft. deep in the centre line, 30in. at 
the bilge, the shell plating is generally 223 lb., the 
teak sheathing averages 4 in., and the bilge keels 
are 3 ft. clear of the sheathing. There is one deck 
less, the orlop, in the Niobe, but she has, 
like the Powerful, the boat deck, which extends 
for 12 ft. inwards from the bulwarks, and not only 
admits of ready use of the boats free from the 
interruption of the guns on the upper deck, but 
also of free communication fore and aft, all without 
affecting materially the light on the upper deck. 
There is, however, no poop, and this has 
necessitated the placing of the admiral’s quarters 
on a lower level—on the main instead of the upper 
deck. 

The protection of the ship is on the same lines as 
in the Powerful. The deck, of three thicknesses of 
plate, is 4 in. on the slopes, amidships, elsewhere 
24 in. In both vessels there is great rise of arch 
—a characteristic of the design of all modern classes. 
In the Niobe this rise is 10 ft., starting from the shell 
of the ship, 6 ft. 6in. under the water line ; in the 
Powerful it is 6 in. more in both cases; in the 
Doris class it starts 5 ft. below the water line, 
rising 6 ft., against 4 ft. in the Latona ; and in the 
Pelorus class 2 ft. 6 in., rising 3 {t. 9 in. A 
larger section is thus under the deck. Again, 
the fact that the deck extends below the water 
line for 5 ft. to 7 ft., insures that even should the 
ship roll heavily in action, the part of the outer 
shell under the protective deck will not be 
so fully or so frequently exposed, especially 
as the provision of bilge keels has reduced 
the probability of great angles of heel. At 
the junction of the protective deck and framing, 
there is a strong cellular structure above and below 
the armoured deck. In the Powerful and Niobe 
the machinery is entirely under the protective 
deck, all hatches having cofferdams. Of course the 
coal bunkers above and below the protective deck 
also protect the machinery spaces, and the protec- 
tion of guns has been, in the new vessel as in the 
Powerful, carried out fully by the construction of 
cagemates for all the 6-in. guns. 





We have mentioned already that the installation 
of guns on the Niobe class includes only quick- 
firers, and here it may at once be said that electric 
ammunition hoists are fitted to the 6-in. guns— 
a new departure : in the Powerful and Terrible 
the hoists are worked by hand. The hoists are 
protected by 2-in. armour. As to the disposition 
of the 6-in. guns, there are two on the forecastle 
deck in the place of one 9.2-in. breechloader in 
the Powerful, the height above water line being 
32 {t., against 34 ft. in the Powerful. There are 
also two aft on the upper deck, the height above 
water level being 22 ft., while the Powerful’s 
9.2-in. gun has a height on the poop of 32 ft. 
The forward guns train to 60 deg. abaft, and the 
after guns to 60 deg. forward, the beam. Four of the 
other 12 guns are on the upper deck, and eight 
on the main deck. There are thus six guns 
firing forward and six firing aft, those on the lower 
decks training from 92 deg. forward to 28 deg. 
abaft the beam. The four broadside guns on the 
main deck fire 60 deg. before and abaft the beam. 
As the Powerful has only twelve 6-in. guns, it 
must be said that Sir William White, in his com- 
promise, has provided an effectual substitute 
for the 22-ton guns. The other guns of the Niobe 
are eight 12-pounder 12-cwt. quick-firing guns on 
the broadside upper deck ; two 12-pounder 12-cwt. 
quick-firing guns on the forward upper deck ; two 
12-pounder 12-cwt. quick - firing guns on the aft 
main deck ; two 12-pounder 8-cwt. boat and 
fields gun on shelter deck aft; two 3- pounder 
guns at the forward end of the boat deck ; nine 
Maxims for boats. There are no military tops on 
the masts; the Powerful has two on each mast. 
There are two 18-in. submerged torpedo tubes on 
the broadside and one protected torpedo tube 
through the stern above the water line. 

We defer reference to the machinery, but as to the 
general appearance of the ships there will not be any 
great difference except as regards length and mili- 
tary tops. The new vessels will have the same high 
freeboard. Forward it is 32 ft. instead of 34 ft., 
amidships 15 ft. Gin. to the upper and 24 ft. to the 
boat deck. This affords the advantage of a high gun 
platform and more comfort for the crew in a sea- 
way, although it increases the target for enemies’ 
fire. The new ships, also, will have four funnels. 
It may be noticed in the engraving of the Powerful, 
Doris, and Juno in the dock that the after 
funnel of the first-named is circular and the 
three others elliptical on plan. In the new vessels 
all four will be circular, giving a more symmetrical 
appearance. There will be the same two bridges, 
one forward and the other aft. 

We come now to the second-class cruisers. The 
new Minerva class, to which the Juno and Doris 
belong, include in all six building by contract, and 
three completing in the dockyards. They have not 
water-tube boilers, but the three new vessels of 
the class soon to be ordered will be fitted with 
this type of steam generator. The vessels of this 
design have been evolved out of the Latonas, 
of which so many were constructed under the 
Naval Defence Act. The intermediate stage in the 
evolution is marked by the Bonaventure class, but 
it will be sufficient to compare the Latona and the 
Doris. The new vessels are 50 ft. longer, being 
350 ft., and of 4 ft. greater draught, the displace- 
ment being 2200 tons greater, or 5600 tons. In all 
points they are immensely superior ; perhaps the 
British taxpayer will accept as proof of this the rela- 
tive cost — 270,0001. against 180,000/. In the first 
place, the addition to length has enabled the same 
speed to be got practically for the same power as in 
the Latona, notwithstanding the increased displace- 
ment, which represents a very material addition 
in offensive and defensive qualities, there being five 
instead of two 6-in. quick-firing guns, a heavier pro- 
tective deck, with quite double the radius of action 
owing to larger coal, ammunition, and provision 
storage capacity. For instance, the ’thwartship coal 
bunkers in the new ships occupy 24 ft. of the length 
of the ship apart from the broadside coal spaces, 
against 16 ft. in the Latona. Again, the length taken 
up by magazines is 58 ft. forward and 42 ft. aft, in 
all 100 ft., against 42 ft. and 32 ft. respectively in 
the Latona. There is greater height too. There 
is also more length of the ship given over to 
provision stores, so that the vessels from every 
point of view can keep the sea for a longer time, 
and maintain a fight for a greater period—two most 
important qualities for vessels fighting at a distance 
from a base of action. : 

Again, the greater moulded depth of the Doris 
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class—12 ft. 2 in.—not only increases the free- 
board by 8ft., but adds another deck, so that 
although both have three athwartship coal bunkers, 
including one between the boiler compartments, 
the Doris class carries coal also on the protec- 
tive deck, where the Latona had stores and men’s 
quarters. In the Doris the men are on the deck 
above the protective arch, and, moreover, have 
7 ft. 9in. of clear headroom, instead of 6 ft. 9 in. 
There is not much difference in the space occupied 
by machinery — 3 ft., the boiler-rooms in the Doris 
being 80 ft., and the engine room 48 ft., against 
79 ft. and 46 ft. respectively in the Latona, but, 
as we have raid, th: power is about the same. 
To the machinery we shall refer in our next article, 
but it may here be said that the boilers have more 
ample surface and weight allotted to them, the in- 
crease in this respect for only 600 more indicated 
horse-power being 130 tons. 

The increase in stores reflects also on the 
utilisation of the extra displacement. The maxi- 
mum coal supply, for instance, is 1100 against 
552 tons. The weight of hull also accounts 
for about 1000 tons of the difference. Much 
of this is explained by the greater length, the 
scantlings being proportionately heavier, the shell 
plating being about 24 lb. thicker, viz., 175 lb.; 
the double bottom 3 ft. deep instead of 2 ft. 6 in.; 
the teak sheathing 3} in. thick, and the depth 
of the bilge keel 21 in. instead of 18 in. For 
protection, however, a more liberal allowance has 
been made, and this is to be commended. The 
Latona has a deck of 2 in. thickness on the slopes, 
and lin. in the centre ; the thickness of the deck 
in the new vessels is 3 in. and 14 in. respectively. 
Again, as in the case of the bigger boats, the rise of 
arch is greater, the connection with the shell being 
at 5 ft. below the loadline, by brackets above and 
below, the frames being cut at the deck. In both 
Latona and Doris classes the cylinders of the engines 
project above the deck level, and 5in. armour 
has been provided around the tops of the 
cylinders, the batter being steeper, 21 deg. off 
the vertical, against 23 deg. in the Latona. In the 
Latonsa this casemate was carried to the deck above, 
but in the new vessels a less height clears the cy- 
linders, and over the top there are two thicknesses 
of plating instead of only armour doors and hatches 
as in the earlier ships. In the newer ships, however, 
notably in the Pelorus class, a still more effective 
provision is to be made. The protective deck is to 
be ‘bellied ” out to cover the cylinders ; it will 
thus be continuous. 

We have indicated the increase in the number 
of 6-in. quick-firing guns from two to five. On the 
forecastle there is one of those guns firing right 
forward, and 30 deg. abaft the beam, and on either 
side on the upper deck there is a 6-in. gun train- 
ing from right forward to 60 deg. abaft the beam : 
the two other of the five guns are placed on 
either side aft, the four on the upper deck being 
built out on sponsons so as to fire in line with 
the keel. The broadside guns on the same deck 
are six 4.7-in. quick-firers. On the main deck 
below there are nine 12-pounders, four of which 
are on each side and two on the forecastle 
firing right forward, and two under the poop. In 
the new boats there are military tops, as shown on 
the engraving on page 778, and it will at once 
be noticed that the top on the forward mast is 
10 ft. higher than that on the mizzen. These fight- 
ing tops have each two 3-pounder guns installed in 
them. The cruisers of the Latona class had no 
military tops. The new boats have two submerged, 
and one above water, stern-tubes for the firing of 
torpedoes ; the Latona’s four tubes were all above 
water. This change has been accompanied by a 
liberal space for submerged tube rooms, while 
there is a well-equipped torpedo workshop, the 
ample room provided suggesting the importance 
attached to the work. 

The third-class cruisers of the Pelorus type 
ordered under the new programme number six, in 
addition to two ordered last year. They have water- 
tube boilers, and in several respects differ from all 
other classes. In them a strong effort has been 
made to get high speed with light draught, and for 
this reason the principle of double-bottom construc- 
tion has been departed from. There is a sub- 
stantial saving in weight here. On the draught 
given it is possible to secure a large measure of pro- 
tection, a good armament, and 7000 indicated horse- 
power to give a speed of 20 knots. The hull weighs 
1110 tons, the shell plating being 124 lb., the bilge 
keels are 18 in. deep. The protective deck is 2 in. 


thick at the sides and 1 in. at the centre, rising 
from 2 ft. 6 in. below the water line at the shell 
plating to 1 ft. 3 in. above it at the centre. In 
the way of the machinery and boilers the deck will 
have a greater rise, by which means it will be pos- 
sible to dispense with the armour casings used in 
previous ships to protect such part of the machinery 
as projects above the ordinary line of this deck. 
There is a double line of coal bunkers on each side 
of the boiler casings, above the protective deck, 
and a single line below. 

As to the armament, there will be two 4-in. 
quick-firing guns mounted on the forecastle head, 
one on each side, firing from right ahead to 50 deg. 
abaft the beam ; and two on the poop with similar 
range. Four 4-in. guns will also be mounted on 
the broadside, firing 60 deg. forward and aft the 
beam. Two 3 pounder guns will be placed under 
the forecastle, two under the poop, two on the 
broadside aft, and two on the broadside forward ; 
these smaller guns train to the same arcs as the 
larger guns. There are thus eight 4-in. and eight 
3-pounder guns, and in addition two 14-in. deck 
torpedo tubes firing on the broadside 60 deg. for- 
ward or abaft the beam. 

The boiler space, it may be added, occupies 80 ft. 
of the length of the ship, being 24 ft. wide, 
while the engine-room occupies 38 ft. of the 
length, and the full width of the ship. The 
total estimated weight of machinery is 360 
tons. The engines are of the triple-expansion 
type, the cylinders being 204 in., 33 in., 
and 54 in. in diameter respectively, while the 
stroke is 27 in. The power under natural 
draught is to be 5000 indicated horse-power, aud 
under forced draught 7000 indicated horse-power, so 
that the power expected per ton of machinery is 
19.4 indicated horse-power under forced draught. 
This compares with 17 indicated horse-power got 
with similar sized vessels having locomotive boilers, 
and with 13 indicated horse-power in small cruisers 
having ordinary cylindrical boilers; but into this 
question of weight, &c., of machinery we shall 
enter in our next article. 


(To be continued.) 





ROYAL VERSUS CIVIL ENGINEERS. 
To THE Epitor or ENGINEERING. 

Sir,—The following will give you some idea of the way 
in which civil engineers are treated in the Army. I must 
first of all mention the fact that these men are all taken 
fcom among qualified civil engineers and architects : pro- 
fessions that are looked unon everywhere—except, it 
would appear, in Army circles—with respect. The esteem 
in which our War Office officials hold these gentlemen 
may be well exemplified, by stating that it is only a few 
years since a notice-board was taken down at the Horse 
Guards, upon which appeared an invitation to young 
civil engineers and architects to enlist in the Royal 
Engineers as sappers, setting forth the usual recruiting 
inducements. Comment upon this is, I think, not neces- 
sary; all that surprises me is that our professional insti- 
tutes and societies allowed such a gross insult to these 
honourable professions to remain unnoticed ; for although 
silence may be golden, there is such a thing as carrying 
even this too far, and silent contempt is sometimes mis- 
understood. 

After passing a stiff Civil Service examination, the 
War Office surveyor receives his appointment from the 
Secretary of State for War. He is the only officer in the 
Army who has no commission and no uniform. At one 
time the officers of the Royal Engineer Department wore 
a uniform, and were entitled to be saluted the same as any 
other Army officer ; but the salute was taken away by an 
Army order being issued to the effect that none but com- 
missioned officers were in future to receive a salute. 
This, of course, was a direct insult to the officers of the 
department, as no others were affected by this order ; all 
other departmental officers had their non-combatant com- 
missions. When this regulation came into force the 
officers of the Royal Engineer department, of course, very 
properly refused to wear a uniform that brought nothing 
but contempt with it; at the same time I may say 
that this is one of our oldest Army departments, and 
its members have always ranked with commissioned 
officers. This treatment was secured to them by the 
Royal Engineer Corps ; which objected to them wearin 
a uniform, as it put them too much on an equality wit 
themselves ; though where the difference is eocially be- 
tween the military and civil engineer I fail to see, and 
= there is no gainsaying the fact that the 

atter is vastly the superior ; and this, after all, is what 
should decide their status in the public service, as the 
authorities should not in any way be led by social distinc- 
tions, At the same time I may mention that I know of 
one case where a surveyor had for his commanding officer 
one whose father was a tenant-farmer of the surveyor’s 
father. I could give other cases of so-called aristocrats in 
the corps; but it is needless, as it is neither bere nor 
there in this discussion. 

A glance at the Army List will show that an assistant 
surveyor, upon joining the service, is given the relative 





rank of lieutenant, the second-class surveyor the rank of 





captain ; the first-class surveyor, who is usually a man of 
nearly 60 yoos of ranks the same; and the chief sur- 
veyor at the War Office—who by the way is chief in name 
only—is most magnanimously allowed the rank of major. 
Rank is evidently thus apportioned so as to class sur- 
veyors as much as possible, I imagine, with quarter- 
masters, This is some more of the insolence of the corps 
of Royal Engineers. 

mewn were refused permission to have their univer- 
sity and other degrees shown after their names in the 
Army List, although this privilege had already been 
allowed in the case of other departments ; and it was only 
after Truth took the matter up that this concession was 
conceded ; and indeed it is only within the last few years 
that the surveyors were considered worthy cf appearing 
at all in the Army List. 

Truth, in a special notice which it makes of two 
letters that appeared in ENaingERING of May 15, says 
that after making due allowance for professional jealousy, 
the letters that have appeared in ENGINEERING are & 
crushing indictment of the Royal Engineers. While 
thanking the Editor of Truth, as one of # profession in 
which he has always shown a kindly interest, be it in the 
redressing of grievances or otherwise, I must at the same 
time dissent in this matter, as I see no reason for civil 
enginears to be jealous of the corps, except it may be in 
the unequal way in which the two branches are treated 
by the authorities. The military man is pampered in every 
way, while the civil engineer gets nothing but insult; 
otherwise the civil engineer has no cause for jealousy, as 
why should a superior be jealous of an inferior ? 

The heads of our Army Medical Staff and Army 
Chaplains Departments rank as general officers, the head 
of the Army Pay Department and Veterinary Depart- 
ment as full colonels: the senior civil officer in the Royal 
Engineer Department should therefore in all justice rank 
the same anyway as the chief officer in these latter depart- 
ments, and surveyors below him should have suitable rank 
according to age, such as is given in the case of other 
departmental officers ; for I fail to see why a difference 
should be made, to the detriment of the engineer, between 
an engineer, a doctor, a chaplain, a paymaster, or a 
veterinary surgeon. 

The Inspector-General of Fortifications is really the 
head of the War Office surveyors. Then why does he 
not pub aside corps prejudice and snobbishness, and earn 
respect and gratitude for himself by acting in a fair and 
manly fashion? There is no one knows better than 
General Sir Robert Grant that the civil engineer in the 
Army is unfairly used; whilst others have rewards in 
every shape and form to look forward to, an officer in 
the Royal Engineer Department can hope for nothing ; 
no man is his friend, no man cares, ’ 

Many and many a good man has slaved his life out in 
the public service as a surveyor; and never has there yet 
been a single case where the slightest honour has been 
bestowed in recognition for such service. A civil engi- 
neer may join any other branch of Her Majesty’s service, 
and may look for honour, respect, and fair treatment ; 
but let him become an officer of the Royal Engineer staff, 
and he has none of these to hope for. Why is this? 
I answer—simply Royal Engineer Corps jealousy. 

Lord Wolseley said the other day in a speech—I think 
at the Press dinner—that he is very jealous of the honour 
of his profession. He must also remember that we engi- 
neers are equally jealous of ours, and we do not like to 
see our men slighted, and treated with contempt. 

In the interests of the service a change should be made. 
As long as civil engineers are employed in the Army, 
treat them the same as other professions represented 
there; this has never yet been done, and it is time a start 
was made. Give them their non-combatant commissions. 
I do not think they are so foolish as to wish to pose as 
soldiers, like someof our departmental officers ; they will 
be quite satisfied with (suitable relative rank) a — 
recognition of the work which they do, together with a 
fair means of doing it. This they should have without 
further cavilling, in the interests of the service, in justice, 
and to prevent insult. 

Iam, &c., 
AN ENGINEER, 





To THE Eprror or ENGINEERING. 

Srr,—The correspondence in your paper about the 
technical efficiency of the Royal Engineers is interesting, 
but a class of argument has been used which does not 
hit hard enough if it is intended to induce the authorities 
to move in the matter. 

It is all very well to quote columns of instances in 
which the Royal Engineers have failed, but the other 
side could easily enough find any number where civil 
engineers have done no better. Fewer in proportion, 
eape omgary this is difficult and complicated to prove; so 
the c of argument is not the most effective, nor that 
which is likely to influence a prejudiced jury, as the 
military authorities must be considered whenever it ie a 
question of changing anything or attacking any estab- 
lished order. , 

Let us go in for some more tangible and some unanswer- 
able facts, 

There are, roughly, including the Indian and Colonial 
forces, about 60 companies of Royal Engineers : this is not 
counting submarine miners, who do not belong to that 
—— but much more to the coast artillery, and will 

ave to be separated as soon as any attempt at proper 
te) isation is made, 
‘o officer them all in war strength, some 270 officers 
are required. 

Now, if the number of Engineer officers were kept at 
that it would be possible, as explained in a previous letter 
in your paper, to send all the young officers, on their 
completing their classes at Woolwich and Chatham, for 
six or seven years to the Public Works Department of 
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India, to be really made engineers ; possible both as re- 
gards that department, whick wound be very glad to have 
some reliable young officers on the moderate pay of a 
Royal Engineer subaltern, to superintend the execution 
of works as assistant engineers ; and also as regards the 
corps, which does not need nearly all its officers with the 
companies in peace time. 

But instead of that number there are about 900, or 
three times as many, officers in that corps, which at once 
makes such an arrangement impossible, so that many do 
not get more training than the 154 days detailed in 
“*M. P.’s” letter; and then after perhaps several years 
spent ballooning or submarine mining, they are sent to 
superintend the execution of—or even to design—works, 
with results sometimes that might be expected. 

Now, why is it that the corps is kept so large, and so 
large as to interfere with and render impossible its 
proper training? is the next question. Because, in the 
good old days when engineering was a very rough-and- 
ready trade, it was always taken as an axiom that the 
military engineers should be versed in all its applications 
to war. This was sound enough, and then possible. 

But whilst years have rolled on and engineering de- 
veloped enormously, the mind of the military authorities, 
with their characteristic conservatism, has not changed, 
80 that they still, this day, profess to look upon the old 
axiom as the fundamental one of engineer organisation. 

It holds still, no doubt, as much now as ever, as regards 
the officers of the Engineer (properly speaking) companies. 
They must be prepared to turn their men on to any kin 
of work the emergency of the moment may require of 
them ; and as their work must oe always be of a 
hasty and temporary nature, they could, with careful 
training, be made capable of it. But itis a small pro- 
portion only of the 900 Engineer officers who would be so 
employed, and it in no way applies to all the specialists 
that are now required in war, to the host of more 
specialised railway engineers, traffic managers, mechanical 
and electrical specialists, nor to the officers of troops like 
submarine miners or telegraphists, equipped for, and 
therefore in position to execute, one kind of work only ; all 
of whom would be the least likely of all soldiers to require 
and the least able to give the time to obtaining, general 





and varied peesteige of fortification, pontooning, and 
attack and anata sag #5 &c. The old axiom has, 


therefore, quite to hold as anything like a general 


principle, : : 
But still, corgi ays applied, it furnishes an excuse 
to increase the corps, and to put Engineer officers into 


every kind of civil employment ; and has been used with 
success, no doubt, from time to time, by those who had 
sons and protégés candidates for that coveted service, 
which has thus little by little grown beyond all the pos- 
sible requirements of the Army. 

That 1t is an enormous waste of _ money is there- 
fore unquestionable. A corps of highly-paid officers, 
that by its being overmanned is hindered in its we ! 

That its officers are sometimes found lacking in the 
necessary knowledge on war service is inevitable, so long 
as they are allowed to gain the ‘‘ varied experience re- 

uired by the military engineer” by spending most of 
their years in some civil—possibly office—employment ! 

That it should be divided into a combatant corps of 
military engineers, 300 strong, trained thoroughly as con- 
structional engineers and as soldiers, and a departmental 
staff of all kinds of specialists trained in their specialities, 
and employed entirely in them, and not bothered with 
saps and mines and pontoons, every one is agreed. 

ut that the authorities will not move in the matter, 
in spite of all the talk of military reform, is about as 
certain as the rest ; unless, of course, they are made to. 
No doubt we have a zealous reformer at the head of 


d | the Army, but he will be too occupied with more vitally 


important reforms to give time as yet to an artillery arm. 
I remain, Sir, yours, &c. ee 





RAILWAY CLASSES. 
To THe EprTor oF ENGINEERING. 

Srr,—I wonder on what earthly principle some 
English railways, and notably the 5 and South- 
Western, regulate the kind of carriage to be assigned to 
each of the three classes. That line, I believe, is really 
making an effort to improve off the face of existence its 
antiquated, cramped, and excruciating old carriages. 





FOR THE BRITISH 
AND ARMAMENTS COMPANY’S WORKS AT BARROW-IN-FURNESS. 





NAVY. 


But then why have some carriages more spacious than 
others of a superior class? That company runs still a few 
old carriages, especially thirds, of specially small dimen- 
sions, the seats not being much more than 1 ft. in depth. 

A chain is not stronger than its weakest link, and the 
railway companies may take it that they are and will con- 
tinue to be judged by the worst standard of accommoda- 
tion that they provide. The public, if it were rather 
more observant, would cry out against some of the tricks 
of even the good companies; thus the Great Western 
Railway has put on some new locked trains on the Under- 
ground system, where the second class is so constructed as 
to be very well lit, and therefore comfortable to read in. 
The upholstery is good, but the passengers have been 
skilfully docked of much s I therefore always look 
out for an older Great Western second, which is much 
more comfortable than one of later date. This is an 
absurd condition of things. 

A good deal might be said as to a of puttin 
five (and not four) a-side on the laterally narrow English 
seconds. But more anon. 

Why should not the companies be forced in each com- 
partment to state the dimensions and space allowance per 


possenger, thus ; 


Width from door to door 

» _ between compartments .. 
Height __... a ok 
Dimensions of seat 


Penge, May 31, 1896. 


bllis 
= 
Pldie 


“Yours ‘truly, 
CHARLES CLINTON. 





RAILWAY WAGONS. 
To THE Epiror oF ENGINEERING. 

moe n your publication of May 29, we notice a letter 
signed ‘“* Wagon Owner,” in which he states that owing to 
the omission of Fox’s pressed steel underframes from the 
Railway Clearing House specification for private owners’ 
wagons, he has failed to get a peeagp ns ge to pass his 
specification for a trader's wagon, although the excellence 
of Fox’s frames is admitted. 

Permit us to say that we have supplied a large number 
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of these frames to private owners, and they are running 
over various lines ; having been duly registered and with 
the full sanction of the railway companies. 
Yours truly, 
Tur Lerps Force Company, LiMiTED. 
(Taite and Carlton, Agents). 
Metropolitan-buildings, 63, Queen Victoria-street, 
London, E.C., June 8, 1896. 





LOCOMOTIVE CABS. 
To THE EprTor oF ENGINEERING. 

Sizn,.—‘*t An Old Express Driver,” page 721, has ren- 
dered important service to his class by bringing the ques- 
tion of locomotive cabs before your readers. 

It is well known that fora long time past the drivers 
and firemen on various railways have requested to have 
the engines provided with cabs as good as those in use in 
America, and introduced by Mr. Worsdell upon the 
North Eastern Railway. 

There can be no question that the North Eastern form 
of cab is the proper one, and should take the place of the 
present weather-boards ; the difficulty is one of expense. 

The cost of a proper cab is much greater than of the 
weather-board, and the directors and general managers of 
several railways ask what advantage the company will 
get for the outlay; and it is a fact that some locumo- 
tive superintendents would put on the cabs at once if the 
directors agreed to the cost. 

It is an interesting fact that during the severe winter of 
1894-5, hardly a man working on one of the North-Eastern 
engines with a ‘‘cab” was off duty ill, whereas, on some 
of the other lines so many main line drivers were “‘ off ill” 
that there was trouble in arranging for men to perform 
the duty. Itcertainly seems to me that it would be an 
advantage to the companies to keep their express drivers 
in good bealth during the winter time, and that can be 
done by the adoption of a proper cab. 

Yours faithfully, 
Leicester, June 2. CremEnt E. Srretron, C.E. 





THE UNITED STATES FLAG. 
To THE EpiToR OF ENGINEERING. 

S1r,—In the fourth article on the Atlanta Exposition, 
by Dr. Leonard Waldo, appears the following remarkable 
statement: “ [tis true that in the United States, outside 
of its largest cities, one does not often see either the 
United States flag or a real live soldier.” 

Now, as a matter of fact, the United States flag is very 
common all over this country. Many States have laws 
requiring the display of the flag on every schoolhouse 
within its borders during school hours, and outside of 
these States many towns provide their schools with flags. 
The trustees of the University of Illinois were recently 
indicted because of a technical violation of the State 
law; the flag was flown on but one of the buildings 
instead of on all. In this city, as in others, the United 
States flag is flown from a tall flag-pole on the “‘ green ” 
every day in the year. An American family that does 
nob possess its flag is almost a curiosity. 

The last part of the statement is hardly to be justified. 
Soldiers of the regular army, while not many compared to 
European armies, are nob uncommon, 

The President of John Hopkins University is Mr. 
Daniel C. Gilman, who is also a member of the Vene- 
zuelan Commission, 

Yours truly, 
G. H. Crark. 

New Haven, Connecticut, May 21, 1896. 





“JENNY LIND” LOCOMOTIVES. 
To THE EprToR oF ENGINEERING. 

Srr,—I have read with much interest Mr. David Joy’s 
letter in your issue of the 22nd ult., and also Mr. 
Stretton’s letter in your issue of the 29th ult. I cannot 
admit that as yet Mr. Joy has proved his claim to the 
design of the “Jenny Lind.” Full instructions were 
given Mr. Joy as to the engine, and all he was asked to 
do was to prepare drawings in accordance with these in- 
structions, namely, inside cylinders 15 in. by 20 in., single 
driving wheels 6 ft., and inside bearings for crank axle. 
These were the leading features of the type. The combi- 
nation of inside bearings for the driving axle, and outside 
bearings for the leading und trailing axles, was no new 
idea at the date Mr. Joy speaks of. It had been used b 
Mr. Allan, of Crewe, some years previously, but wit 
outside cylinders, and Mr. Joy’s own sketch shows that 
Mr, Gray had used the same combination with inside 
cylinders. Mr. Joy, therefore, if he proves anything at 
all, proves that the design is due to Mr. Gray, and not to 
himself. 

I entirely agree with Mr. Stretton’s remarks in the 
second paragraph of his letter, and have no hesitation in 
saying that Mr. Joy ought to have made his claim in 1890. 
His explanation of his reasons for not doing so, and for 
having been silent for so long previously, is, I think, hardly 
satisfactory. If he did not care to claim the honour from 
an old and very much a oye and esteemed master and 
friend in 1890, why does he not hesitate to do so now in 
1896? If his reason for silence held in 1890, it does 
so equally now. In 1890 there were alive those who knew 
the facts, now they are all dead, and if Mr. Joy had made 
his claim then, he would, as Mr. Stretton says, have given 
Mr. Tomlinson an opportunity of stating his authority 
for what he said. This is impossible now. 


T am, yours truly, 
Dundee, June 1, 1896. D. H. Litr.esoun, 





To THe Eprror or ENGINEERING. 
Sir,—I am afraid your readers will feel disappointed 
when they read Mr. Stretton’s letter on the above subject 





in your issue for May 29. Your correspondent ought to 
have refuted (if he could) the arguments which Mr. Joy 
brought forward to destroy the legend of the ‘‘ standard 
engine,” and the accident which befell it. We expected 
more from the ‘‘ ample proof” Mr. Stretton said he had 
in his possersion. In the issue alluded to Mr. Stretton 
states he has received a letter from the relatives of Messrs. 
Wilson and Fenton (which of them?). It would be only 
fair for Mr. Stretton to lay this letter before your readers 
as a proof of good faith. Mere assertions will not do. 

How can the verbal order given by Mr. Fenton consti- 
tute a design? Mr. Fenton knew very well that such 
engines existed already, but he wanted something better, 
and gave Mr. David Joy carte blanche to do what he 
thought best. 

Fig. 1 may look very much like Fig. 2, but what about 
the details? The drawings Mr. Joy showed me some 
weeks ago confirm the opinion I had that the ‘‘ Jenny 
Lind” was a new design, consisting of not only a combi- 
nation of good points in previous designs, but also of new 
details. But I leave it to Mr. Joy to reply to Mr. 
Stretton’s question. 

If the ‘‘ Jenny Lind ” was no new design, surely Messrs. 
E. B. Wilson and Fenton had no other claim than that 
of having built this type of engine. But if there was no 
design, how can you, on the other hand, account for the 
success this type of engines had in those days? Cannot 
Mr. Stretton understand that it would have been a want 
of tact on Mr. Joy’s part if this gentleman had substan- 
tiated his claim at the time Mr, Tomlinson read his pre- 
sidential address ‘ 

In fact, I do not suppose that Mr. Tomlinson (who did 
not pose as a locomotive historian) ever troubled himself 
about the authenticity of the statement which appears on 
page 60 of the Proceedings of the Institution of Mecha- 
nical Engineers for 1890. 

For my part I shall adhere to Mr. Joy's account until 
Mr. Stretton brings forward well-authenticated proofs of 
the contrary. 

Yours respectfully, 

London, N., June 1, 1896. MERNOK. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant 
market was active this forenoon, when some 10,000 tons of 
hematite iron and 15,000 tons of Scotch changed hands. 
Scotch and Cleveland fell 4d. per ton. In the afternoon 
the market continued very steady for Scotch and firm for 
hematite and Cleveland iron, which rose 2d. to 34d. per 
ton from the forenoon. About 10,000 tons of all sorts were 
sold. The closing settlement prices were: Scotch iron, 
46s. 104d.; Cleveland, 37s. 74d.; Cumberland and Middles- 
brough hematite iron, 47s. 9d. and 453. 14d. per ton, 
respectively. Business was quiet on Friday forenoon, 
yet some 20,000 tons were sold. Hematite iron fell 14d. 
per ton, and Cleveland 2d. There was a very firm 
market in the afternoon, but there were only a few 
sellers, the turnover not exceeding 10,000 tons of all 
kinds. Scotch iron rose in price 1d. per ton. The 
settlement prices at the close were 47s., 37s. 6d., 47s. 74d., 
and 45s. 14d. perton. Business was active at the forenoon 
meeting of the “ring” on Monday, when the sales 
amounted to about 40,000 tons, and prices rather eased off 
—from 4d. to 1d. perton. The market was quiet in the 
afternoon, and prices all round were 4d. per ton easier. 
Scotch iron was sold at 463. 104d. one month fixed, 
and offers were made to sell at the same price three 
months ahead. Some 15,000 tons or thereby changed 
hands in the afternoon, and the respective settlement 
prices at the close were 46s. 104d., 37s. 6d., 47s. 6d., and 
44s. 104d. per ton. Tuesday’s forenoon market was also 
quiet, the dealings only amounting to some 10,000 tons, 
including 5000 tons at 463. 9d. per ton three months fixed. 
Scotch fell 4d. and Cleveland rose 4d. perton. In the 
afternoon the turnover again amoun to about 3000 
tons, and Scotch rose in price 4d., but Cleveland fell 4d. 
per ton. Business was quiet in the pig-iron market this 
forenoon. About 15,000 tons changed hands, and the 
only change in prices was a drop of ld. per ton in Scotch. 
The market was fiat in the afternoon, partly in sympathy 
with the weakness on the Scotch Exchange, and partly 
owing to the selling of a quantity of iron three months 
fixed at down to 46s. 54d. per ton. There was a turnover 
of some 30,000 tons. Scotch iron declined in price 2d. 
from the forenoon. The following are some of the —— 
tions for No. 1 special brands of makers’ iron: Clyde, 
493, 6d. per ton ; Gartsherrie, Summerlee, and Calder, 
50s.; Coltness, 523. 6d.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at pe: Sheet . ; 
Shotts (shipped at Leith) and Carron (shipped at 
Ardrossan), 52s. per ton. There are still 81 blast-fur- 
naces in actual operation in Scotland, as compared with 
76 at this time last year. The shipments of pig iron from 
all Scotch ports last week amounted to 5210 tons, against 
3692 tons in the corresponding week of last year. They 
included 350 tons for the United States, 335 tons for 
India, 260 tons for Australia, 184 tons for France, 116 
tons for Italy, 515 tons for Germany, 200 tons for Russia, 
170 tons for China and Japan, lesser quantities for other 
countries, and 285 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 361,607 tons yesterday afternoon, as compared with 
359,887 tons yesterday week, thus showing an increase for 
the week amounting to 1720 tons. 


Finished Iron and Steel.—Practically every works 
engaged in making finished iron and s' is most busily 
poss ps on orders that have been booked for some time, 
and new orders are being closed almost every day. Some 
of the leading steel works are turning out large quantities 
of finished material. Upwards of 3000 tons per week is 
nothing unusual for the Dalziel Steel Works of Messrs, 





D. Colville and Sons, Motherwell. Prices have yet to 
move up a bit in order to meet the notions of makers as 
to profitable working. 


Sulphate of Ammonia.—On Thursday of last week this 
commodity was in steady demand round 8/. to 81. 1s. 3d, 
per ton, and the report for the next day was somewhat 
similar, but little business was passing. Since then there 
has been a decline of 1s. 3d. to 2s. 6d. per ton, down to 
71. 18s. 9d , the market being very flat. 


Glasgow Copper Market.—Last Thurrday forenoon some 
75 tons of copper changed hands, and the price fell 2s. 6d. 
per ton. It also dropped other 2s, 6d. in the afternoon, 
when the sales amounted to 150 tons. On the following 
forenoon 125 tons were dealt in, and the price 
advanced 6s. 3d. per ton. At the afternoon market 
the turnover was 100 tons, and the = re- 
mained unchanged. The dealings on Monday fore- 
noon amounted to 300 tons, and the price lost 2s. 6d, 
per ton. In the afternoon 50 tons changed hands, 
and the close was firm but unchanged from the forenoon 
close. Two lots were sold —o forenoon, when 
there was a rise of 3s, 9d. per ton. The turnover in the 
afternoon was 75 tons at 48/. per ton cash, which was a 
further rise of 3s. 9d. per ton. This forenoon 150 tons of 
copper have been dealt in, and the price lost 53. per ton. 
The sales amounted in the afternoon to 150 tons, and the 
quotations were unaltered. 


West of Scotland Coal Trade.—The position of the coal 
trade throughout Lanarkshire and the West of Scotland 
continues to be practically unaltered from week to week. 
The demand for the better qualities of ell coal continues 
good, but the ordinary qualities are not finding a ready 
market. Splint coal is in fair demand, the increased 
home consumption making up for any decrease in the ship- 
ment demand. Steam coal is only being disposed of with 
difficulty. At present the North British Railway Com- 
pany are fixing the yearly locomotive coal contracts, 
and it is understood that the price offered by the railway 
company for best Slamannan is 5s. 3d. at the pit; other 
qualities ranging from 4s, 9d. to 5s. While in some 
cases the railway company have been able to fix at these 
prices, a number of the coalmasters are nob prepared to 
accept such low prices owing to the contracts extend- 
ing, as they do, as already stated, for one year. Nuts 
are finding a ready market, and also the best qualities 
of dross, but the ordinary qualities are in gs request, 
Prices, f.o.b. at Glasgow, are: Steam coal, 7s. 6d. per 
ton ; ell, 6s. 3d. to 63. 94. (according to quality) ; splint, 
6s, 3d. to 6s. 6d ; and main, 5s. 9d. In the case of ell coal 
the price was 3d. to 6d. per ton higher at this time last 
year, but other sorts are practically unchanged in price. 


Clyde Shipbuilding Trade. — Messrs. Murdoch and 
Murray, Port Glasgow, have received an order for another 
steel screw steamer for passenger and cargo service on the 
River Amazon. This is the third order of the same kind 
which they have booked during the past few weeks. The 
engines, which are to be of the triple expansion type, will 
be supplied by a Glasgow firm.—It is reported that an 
order has been placed with a Greenock shipbuilding firm 
for a 1400-ton steam yacht, capable of doing a speed 
of 16 knots. It is said that a yacht-builder at one of 
the Clyde coast towns is negotiating for ground at 
Greenock both for building yachts and for hauling up 
yachts for storage in the winter. There isa probability 
that the site chosen will admit of yachts 150 ft. long 
being built and launched. It is near Garvel Graving Dock. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrippiEsBRroucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change here, and the tone of 
the market was somewhat cheerless. ers were not 
disposed to reduce quotations, but buyers reported that 
they had purchased some qualities of big iron at rather 
lower rates than ruled a week ago. For No. 3 g.m.b. 
Cleveland pig prices were maintained, as were also those 
for No.1. The former realised 37s. 6d. for prompt f.o.b. 
delivery, and for delivery over next month 37s. 9d. 
was accepted, though many sellers were not inclined 
to do business ahead at such a price, as they believe that 
quotations are likely to advance. No. 1 was 38s. 6d. to 
88s. 9d. No. 4 foundry was plentiful and rather dull at 
about 36s. 9d., and grey forge was somewhat weak at 
36s. 3d.—both for early delivery. White iron was as 
scarce as ever, and was not easily obtained under 36s. 
Middlesbrough warrants opened at 37s. 6d., and closed 
quiet at 37s. bd. cash buyers. East coast hematite pig iron 
was in fairly good demand, and some makers were in- 
clined to advance quotations a little, but the supply was 
very plentiful. Generally 45s. 9d. was quoted for early 
delivery of Nos. 1, 2, and 3, and that price was paid, but 
for forward delivery higher rates were realised. Spanish 
ore was somewhat stiffer, owing to some improvement in 
freights. Rubio sold at 12s. 9d. ex-ship Tees. To-day 
the market was dull, with little business doing. Prices 
for makers’ iron had a tendency to ease, but they were 
hardly quotably altered. Middlesbrough warrants closed 
very flat at 37s. 44d. cash buyers. 


The Cou and Coke Trade.—The coal trade is quiet. 
Gas coal is now at its dullest, as is ueual ab this season of 
the year. Business in the open market is very small, but 
a fair inquiry is reported for contract shipments. nu- 
facturing coal isin pretty good demand. Bunker coal is 
not in so satisfactory a state as could be wished. Prices 
vary from 63. $d. to 7s. f.o.b. Coke is a little easier. 
There is a continued large demand, but the make is very 
great, and, in fact, is said to be rather in excess of the 
requirements, Nearly all the output, however, is being 
taken up, and a good deal is being sent to the west coast. 
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Good blast-furnace qualities are now quoted 13s. 6d. for 
delivery here, but 13s. 9d. is asked by come firms. 


Manufactured Iron and Steel.—Although the various 
branches of the manufactured iron and steel trade are 
busily employed, new orders are not easily secured, and 
quotations are not particularly firm. Producers, how- 
ever, are very firm, and few of them will listen to offers 
at cheaper rates than those ruling a week ago. Common 
iron bars are put at 4/. 17s, 6d., best bars 5/. 7s. 6d., iron 
ship-plates 4/. 153, iron ship-angles, 4/. 123. 6d., steel 
ship-plates 5/., and steel ship-angles 4/. 17s 6d.—all less 
the usual 24 per cent. discount for cash. Heavy sections 
of steel rails are steady at 4/. 103, net at works. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

A Corporation’s Experiments in Electricity.—The Brad- 
ford Corporation have decided to extend their productive 
electrical plant by the erection of another station. A 
site has been purchased at a cost of 2500/., and a build- 
ing is to be erected at a cost of 11,5887. The total ex- 

nditure will reach 31,3682. At the ceremony of 
aying the foundation stone the Mayor of Bradford 
claimed for the corporation the distinction of being 
the first municipal authority to set up an installation 
for electric lighting. It was seven years since the 
first station was opened, and in the first year of the 
venture the financial statement showed a loss of only 
1250/. At the end of the second year the loss was 4901., 
and during the third year there was a profit of 1385/. Ib 
was estimated that the profit during the year now closing 
will be about 32807. Their plant consisted of ssven large 
boilers, 11 engines with over 2100 horse-power, and 25 
miles of cable, When the new installation was com- 
— their supply would cover an area of 9 square 
miles. 


The Hull Coal Trade.—The return showing the amount 
of imports and exports of coal forwarded to Hull duriog 
May has just been issued. The collieries in the south- 
eastern portion of the coalfield are doing the best business, 
as usual. The total imports reached 189,632 tons, against 
201,232 tons in May, 1895. The returns for the present 
year to June 1 show a total tonnage of 820,832, against 
771,152 tons in the corresponding period of 1895. The 
trade done coastwise from Hull shows an increase. The 
exports to foreign countries last month reached 73,422 
tons, against 86,064 tons in May of last year. During 
the last five months the exports amounted to 292,164 tons, 
as compared with 258,147 tons in 1895. The falling off 
in exports is principally accounted for by the fact that 
North Russia took only 16,996 tons last month, against 
23,110 tons in the corresponding month of last year. 
Thirteen West Yorkshire collieries sent 28,534 tons, 
against 34,368 tons in May, 1895. One colliery alone on 
the eastern fringe of the coalfield (Denaby Main) con- 
tributed 31,696 tons to the total, but the total from this 
pit shows a falling off of 2552 tons as compared with May 
of last year. 


Proposed Joint Central Station for Sheffield.—For a 
considerable time the people of Sheffield have urged upon 
the railway companies the necessity of —as improved 
passenger accommodation within the city, the present 
stations being situated a long distance off the centres of 
business. The city council were asked on Wednesday to 
appoint a deputation to confer with the managers or 
directors of the Great Northern, London and North- 
Western, Great Eastern, East to West, and Lancashire 
and Yorkshire Companies, with the object of obtaining a 
thoroughly good joint central station for the railways 
entering the city from the western and eastern sides, 
There was no difficulty in the way, and in the course of a 
few days the proposals of the council will be laid before 
the companies interested. 


Cutlery Exports—The amount of the exports of hard- 
ware and cutlery during May was 172,493/., as compared 
with 145,319/. in the corresponding month of last year. 
Daring the five months ended May, 1895, the exports 
reached 718,676/., as against 853,220/. in the five months 
just ended. There is thus an increase of 27,174/. on the 
month’s trading, and a more satisfactory advance of 
134 5441. on the five months, The increasing markets, so 
far as the returns go this yo. are—Rusesia (25,6097. 
against 18,3887 ), Sweden and Norway (23,278/. against 
16,6201.), Germany (51,1027. as compared with 47.089/.), 
Holland (42,2551. against 39,8387), Belgium, France, 
Spain, United States, Chili, Argentine. South Africa, 

ast Indies, Australasia, and British North America. 
Fe non-British West Indies and Brazil show a heavy 

ecrease, 


Iron and Steel.—Trade is scarcely so brisk as was the 
case before the holidays, although quotations show no 
alteration, Thereis a falling off in the orders for railway 
material, but as manufacturers are well booked forward 
this is not at present a great disadvantage. In other 
directions, notably in steel, business is active. Armour- 
plate work is still plentiful in the Sheffield district, and 
projectiles and heavy engineering work are in great 
request. There is a perceptible movement in the market 
for bars and rods, and quotations are firm. An order for 
the shafting for two cruisers now being built on the Tyne 
has been placed with a Sheffield firm. Quotations for 
raw and finished material are as under: Hematites, from 
55s. to 57s. 6d. per ton, 
shire forge pig, 393. ; bar iron, 51. 10s. at makers’ works, 
61. in warehouse ; Siemeas-Martin acid steel, 7/. 103. for 
average qualities ; Bessemer billets, 57. 123. 6d. to 61. 


The Coal Trade.—DuJness prevails throughout the 
Yorkshire coalfield with regard to house coal. It is with 
difficulty that remunerative prices are obtained for this 





material, the competition of seaborne fuel being exces- 
sively strong at present. Steam coal, on the other hand, 
finds a steadily improving market. The railway com- 
panies are taking a larger tonnage on contract account, 
and there is a large export business, although here a slight 
falling away is noticeable. Manufacturers’ fuel for home 
consumption finds a slow trade. Quotations are as 
follow: Silkstone, 8s. to 8s. 3d. per ton at the pits; 
Barnsley house coal, 7s. to 7s. 6d.; steam coal, 7s. to 
7s. 3d.; manufacturers’ fuel, 4s. to 5s. 6d. for best 
a common coke for foundry purposes, 8s. 6d. to 
8. 6d. 





NOTES FROM THE SOUTH-WEST. 
Cardif.—The demand for the best and second-class 
steam coal has improved. The best descriptions have 
made 10s. 3d. to 10s. 6d. per ton, while secondary quali- 


ties have brought 9a, 3d. to 9s. 6d. per ton. Dry coal has 
been somewhat depressed. As was to be expected at this 
period of the year, household coal has not been in much 


request. No. 3 Rhondda large has made 9s. 6d. per ton. 

Coke has continued in good demand; foundry qualities 

have made 15s. 6d. to 16s. 9d. per ton, while furnace ditto 

have brought 133. to 14s. 6d. per ton. The manufactured 

iron and steel trades have been pretty well maintained. 

‘ fair demand has prevailed for steel sheets and tinplate 
ar. 


The ‘* Téméraire.”—The Téméraire line-of-battle ship, 
attached to the Devonport Fleet Reserve, was taken into 
the Channel on Tuesday for a three hours’ full: power trial 
of her machinery. She should have attained a mean 
indicated horse-power of 6500, but this she failed to 
approach in consequence of the inability of the engineer 
to keep the required steam in the boilers. The inefficient 
working of the boilers is attributed to the quality of the 
coal used, together with the fact that the steaming party 
was made up mostly of young stokers, who had had no 
—" opportunity of becoming acquainted with the 
vessel. 


A Telescope for Cardif.—Dr. Franklin Evans, of 
Liwynarthen, Castleton, Cardiff, proposes to present that 
town with a large telescope, a telescope house, and an 
astronomical clock. The Astronomical Society of Wales 
has expressed its high appreciation of Dr, Evans’ munifi- 
cence, 


Dartmouth.—Messrs. Simpson and Strickland, of Dart- 
mouth, have completed for the Greek Government a new 
type of steam launch. In view of the favourable reports 
which have reached the Admiralty respecting the new 
vessel, officials at Devonport Dockyard have been directed 





delivered in the district ; Lincoln- | traffi 











to attend her steam trials and furnish a detailed report of 
the results, 


More Welsh Coal.—A seam of coal has been struck at 
the Morfa Pit, Port Talbot, and it is believed to bef 6 fb. 
thick. The Cefn-Gyfelach Colliery Company has com- 
menced sinking a pit near the road from Llangyfeilach to 
Penllergaer. Two trial shafts are being sunk. 


Vale of Glamorgan Railway.—An extension of six 
months has been granted to the contractors, Messrs. 
Pethick Brothers, tor the completion of the Vale of 
Glamorgan Railway. Considerable difficulty has been 
experienced in connection with one portion of the work at 
Barry, owing to the sinking of an embankment formed 
through a portion of the harbour to connect with the 

y terminus. 


A Devonshire Light Railway.—Mr. Ford, C.E., of 
Plymouth, has prepared a plan for a light railway between 
Tor Station, Torquay, and St. Marychurch. It is pro- 
po to run alongside the Great Western Railway to 

hiphay Bridge, then crossing the Newton Abbott-road, 
near Old Wood’s lane, to proceed on the northern side of 
the Torquay Cricket Club Pavilion into Combe Valley. 
Crossing the road at Combe Quarry, the proposed line 
will run into Daison Wood, under the road at Black’s-hill, 
thence to the south of Cary Castle, terminating at Cary 
Farm, There would be an intermediate station at Combe 
Valley for Higher Upton, Windmill Hill, and district. 
The length of the proposed line is rather less than 
14 mile. 

The ‘* Dreadnought.”—The Dreadnought, line-of-battle 
ship, has completed her repairs, and will probably leave 
Devonport on Tuesday to resume her duties as coast- 
guard ship at Bantry. Her refit has cost about 4000/., 
and she has been fitted with new condensing and electric 
light a Some important alterations have also 
been made to her propelling machinery, enabling the 
vessel, for the first time, to run full speed astern. Her 
masts have also been lengthened, in order that she may 
have greater facilities for masthead signalling when 
cruising with a squadron. The Dreadnoughtis to receive 
later on a new set of 13 boilers. These boilers are now 
in course of construction, three ab Keyham factory at a 
cost of 3000/., and ten at Chatham at acost of 9000/. The 
Dreadnought was built at Pembroke in 1878 at a cost of 


619,739/., since which year the sum of 41,6137, has been | h 


spent in maintaining her in a state of efficiency. 


The Great Western at Cardiff.—A viaduct, which has 
been for some months past under construction on the 
Roath side of the Great Western Railway Cardiff station, 
has been opened for traffic. The viaduct has been built 
to relieve that portion of the Great Western of Taff Vale 
C. 


South Wales Coal and Iron.—The sggregate ship- 
ments of coal from the four principal Welsh ports for 
the five months ending May 31 this year were as 
follow: Cardiff, 5,698,983 tons; Newport, 1,538,876 tons ; 
Swansea, 698,328 tons; Lianelly, 100,688 tons; total, 
8,036,875 tons. The aggregate shipments of iron and 








steel were: Cardiff, 25,914 tons; Newport, 17,192 tons; 
Swan 5500 tons; Lianelly, 2206 tons—total, 50,812 
tons. The egate shipments of coke were: Cardiff, 
32,648 tons ; Newport, 3022 tons; Swansea, 7575 tons; 
Llianelly, nil—total, 43,245 tons. The sggregate xhip- 
ments of patent fuel were: Cardiff, 125,186 tons; New- 
port, 14,531 tons; Swansea, 92,783 tons; Llanelly, ni/— 
total], 232,500 tons. 





Borter DravGHt.—The “ flutometer” is a somewhat 
unhappily-named instrument which is being introduced 
by Messrs. Simonsen, Nielsen, and Wedum, of 28, Mass- 
house-lane, Birmingham, to show the draught in boiler 
flues. It is fixed in frond of the boiler, with a pipe lead- 
ing into the flue, and bears a general resemblance to a 
steam gauge. 





Licht RArLways FoR LincoLnsHIRE.—A meeting of 
Lincolnshire landowners and others was held at Lincoln 
on Friday, the Mayor of Lincoln (Mr. E. Harrison) in the 
chair, to consider the light railways question. The attend- 
ance included the Duke of St. Albans and other influential 
Lincolnshire landlords. It was resolved that it was de- 
sirable that direct railway communication should be 
established between Lincoln and Brigg, so as to accom- 
modate the large tract of country between those points. 
A committee was appointed to consider the route 
which it was desirable should be followed by a light rail- 
way. It is, of course, of great importance in connection 
with light railways to secure the co-operation of landed 
proprietors, as it is of little use to talk about light rail- 
ways if heavy prices have to be paid for the land over 
which they pass. 


CaTALOGUE.—Messrs, J. and E. Hall, Limited, of the 
Dartford Iron Works, Dartford, Kent, have sent us a 
copy of their new catalogue of ice-making and refrige- 
rating machinery. This firm have, as is well known, 
made a speciality of machines working with liquid 
carbonic acid gas as the refrigerating agent. LTilus- 
trations are given of a great variety of plante, intended 
for use either on shore or at sea. A good description of 
many of the most important details, such as rod pack- 
ings, safety valves, and joints, is also included, and will be 
read with interest. It is important to note that these 
machines have worked very satisfactorily in the tropics, 
in spite of the allegation sometimes made against the 
carbonic acid machines, to the effect that when the cooling 
water reaches 86 deg. Fahr. they become very unecono- 
mical. In practice this idea appears to be absolutely 
erroneous, as not only have Messrs, Hall’s machines been 
po yy used in the chilled meat trade between England 
and Australasia, but equally results have been ob- 
tained with an oil-cooling machine in Burmah, 





New TRAINS FOR THE NortH-Eastern Rattway.— 
The North-Eastern Railway intend to bring into service 
between Leeds and Scarborough, on July 1, some new 
trains, one of which has had a special trial trip between 
York and Scarborough, a route chosen because of the 
sharp curves and the varying gradients. The result was 
very satisfactory. Each train consists of five coaches, 
namely, two combined brake and third-class coaches, one 
third-class c:ach, one first and third class lavatory coach, 
and one luggage composite coach. Each coach is 52 ft. 
lorg and 8ft 6 in. wide (or 6 in. wider than a standard 
coach), and is carried on a pair of four-wheeled bogies, 


These bogie trucks have been very carefully designed, and 
are constructed of flanged steel, with laminated bearing 
springs, and Timmis’s spiral bolster springs. The car- 


riages are very elegant, having high clerestory ceilings, 
the height above rail level being 13 ft. 5 in., and the quick- 
acting automatic Westinghouse brake is fitted. Indeed, 
in many respects the carriages resemble those for the new 
east coast trains (see page 719 ante). 





Tuer Fast ATLANTIC CANADIAN SERVICE.—Wednesday 
was the last day for receiving tenders for the new 
Atlantic service, and a number have been sent in, eo that 
we are within measurable distance of the realisation of 
this scheme. The proposed service is to be a weekly one 
between ‘'Liverpool. or such other portp as may be 
agreed upon,” and Quebec in summer and Halifax in 
winter. The vessels are also to call, if —s at one 
Irish port, and may, after landing the mails, proceed to 
Montreal in summer and St. John in winter, but “‘ are 
in no case to call at any foreign port.” The necessity of 
making a call at a French port is done away with by the 
conclusion of a contract for a fortnightly direct steam- 
ship service between Canada and France and Belgium ; 
and the stipulation that the steamers shall not proceed 
to United States ports is in accordance with the announced 
determination of the Canadian Government to keep the 
trade carried on by subsidised steamers in Canadian 
ands. The vessels are to be built in compliance with the 
requirements of the Admiralty respecting armed cruisers, 
to be of not less tonnage than 8500 gross register tons, 
and the average s' on the round trip from port to 

rt across the Atlantic is to be not less than 20 knots an 

our. This, we need hardly point out, means a capacity 
considerably greater than 20 knots. The passenger. trade 
is provided for by a stipulation for not less than 276 first- 
class, 200 second-class, and 1000 steerage passengers, 
with accommodation equal to that given on the best 
vessels plying to and from New York, while to meet the 
growing requirements of the export provisions trade of 
Canada the vessels are to be fitted with cold-storage 
accommodatior. The service is to begin on May 1, 1898, 
and to run for 10 years, 
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THE PARIS EXHIBITION OF 1900. 

THE announcement has been made in Paris of the 
official acceptance, by the British Government, of 
the invitation to participate in the French Inter- 
national Exposition of 1900. We believe that all 
the important manufacturing nations, to say nothing 
of a large number of others, have now formally 
notified their intention of assisting at the great 
celebration which will be the crowning event of the 
last year of the nineteenth century. It is possible 
that Germany has not, at the present moment, 
signified her actual intentions, but there can be 
little doubt as to the course she will adopt. Motives 
of diplomacy, as well as of trade interests, alike 
demand that Germany should not remain unre- 
presented at Paris, where she will have even more 
to gain by participation than she had at Chicago 
in 1893. 

It may be confidently anticipated that the Paris 
Exhibition of 1900 will be the completest and most 
finished spectacle of its kind that the world has 
seen, and it appears to be not improbable that it 
will be the last of a brilliant series, at least for 
many years tocome. The opposition to the coming 
Exhibition has been severe and difficultto overcome. 
It arose on all sides, in the provinces as well as in the 
capital itself. In the eyes of the great manufactur- 
ing cities of France, Paris has ceased to be the 
centre and focus of all things. The success of 
an exhibition depends on its exhibitors, and the 
manufacturers of silks and velvets, the producers 
of wine, the workers in ceramics, and so on through 
a long list of industries, have failed to understand 
why they should incur vast trouble and expense to 
instal and maintain exhibits in Paris, when the 
specialities they produce could be displayed with so 
much greater ease and cheapness in Lyons, Bor- 
deaux, or elsewhere. In other words, they feel that 
sectional and local exhibitions would be serious and 
profitable undertakings, attracting trade to those 
centres to which it properly belongs, and in which 
exhibitors feel a special interest, instead of the ex- 
hibits being relegated to a distance and to a vast 
universal and international gathering where they 
playa secondary part to the miscellaneous shows that 
now constitute the chief attractions in such collec- 
tions. The opposition that the undertaking met with 
from Paris itself was of a different but not less 
serious character, and it was only after a long dis- 
cussion in the Chamber that the scheme was saved 
by a close division. The main objection to the Exhi- 
bition was that the promoters had occupied a large 
part of the Champs Elysées, as well as the old sites 
of the Champ de Mars, the Esplanade des Invalides, 
the Trocadero, and the quays upon the Seine. 
The invasion of the Champs Elysées and the 
destruction of many trees, to say nothing of 


96|the Palais de I’Industrie, were resented bitterly 


enough, and at the present time it cannot 
be said that the Exposition of 1900 is popular, either 
in Paris or in the provinces. It may, enn be 
safely predicted that as the Exhibition is to be 





held, all differences of opinion will disappear before 
the patriotic determination that it shall lack nothing 
in completeness, and that it shall be in all respects 
a display worthy of the marvellous progress in the 
arts, sciences, and industries made by France 
during the 11 years which precede it. 

To obtain a full measure of success, the hearty 
co-operation of foreign countries is indispensable, 
and in this France seems to be fortunate. It is 
reasonable to suppose that the Exhibition will be 
marked by many distinctive features; the warm 
friendship now existing between France and Russia 
will secure from the last-named country such a 
display as she has never before attempted. On the 
other hand, Germany, coming into a French exhi- 
bition for the first time, will spare no money or 
labour to demonstrate the natural and manufactur- 
ing wealth of the empire. All those who remember 
what she did in Chicago will imagine what may be 
expected, under conditions of far greater import- 
ance than those which ruled in the American city. 
It is, besides, almost certain that the United States 
will make an unparalleled display ; that country 
has started to take a hand in foreign politics ; it 
realises that it has begun, and that every year 
increases its power, to enter into the markets of 
the world as a successful competitor in many 
branches of industry, and that even Germany may 
before long find it difficult to hold her own against 
the Republic. 

Those who have made themselves familiar with 
the great international exhibitions of the last 20 
years—of Philadelphia, 1876; of Paris, 1878 and 
1889; and of Chicago, 1893—cannot fail to have 
recognised the development and change that have 
characterised each of these celebrations. We do 
not speak only of the always increasing scale, and 
the greater magnificence of the buildings; these 
are but the natural results of growing trade, and of 
the spirit of emulation, which demands that , every 
exhibition shall be more imposing than its prede- 
cessor ; this, indeed, has been so since the World’s 
Fair of 1851. The most striking developments ‘are 
those which make of modern international exhibi- 
tions, a six months’ carnival, where the honest pur- 
pose of illustrating, within a narrow space, the 
actual condition of the world’s progress in the arts, 
industries, and sciences, is almost lost sight of 
before the popular attractions, the side shows with 
which every exhibition is now perforce disfigured. 
Paris in 1878 first inaugurated such auxiliary enter- 
tainments, at least to a serious extent ; and in 1889 
they were developed on a great scale. Chicago in 
1893, following, or rather surpassing this example, 
disgraced the noble purpose of the exhibition 
with the pandemonium of its Midway Plaisance, 
and we may safely predict that Paris in 1900 
will carry the feature of miscellaneous attrac- 
tions still further, although we may be quite 
sure that the Champs de Mars and Elysées 
will be free from the tawdry vicious vulgarity that 
threw so great a blot on Jackson Park. The fact 
must be recognised, thatside shows will play an ever- 
increasing part in international exhibitions, if only 
for financial reasons. Each succeeding exhibition 
has been more costly than its predecessor, until, 
for the present at least, a climax will be reached 
in 1900, where probably 200 million francs will be 
spent before the gates are thrown open to the 
public. Now while such exhibitions are not in- 
tended to be money-making speculations ; while, 
indeed, large subsidies are given by the Govern- 
ment and the municipality, yet the balance to be 
borrowed, and repaid, is so vast that by every legi- 
timate means money to a sufficient extent must 
obtained from the public. And as the public does 
not care much for instruction, even when imparted 
through the miles of exhibits that fill the beautiful 
and transient palaces ; but as it does care greatly 
(especially when making holiday) for every sort of 
idle entertainment ; it follows that in order to swell 
the volume of gate money, side shows of many 
kinds and in generous abundance must be pro- 
vided. The purveyors of such amusements have in 
their turn to pay heavily for the privileges accorded 
to them, and thus on both sides the Exhibition 
revenues benefit, and the vast expenditure in- 
separable from the modern international exhibi- 
tion becomes possible. There is, however, some- 
thing to be said in favour of side shows, besides 
the fact of their being a necessity. In attracting 
the public, they do, to a certain extent, lead to a 
more or less serious consideration of the exhibits 
and thus to an increase of knowledge. 

Another characteristic of modern exhibitions was. 
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well illustrated at Chicago in 1893. This is the 
monumental grouping of national exhibits, in such 
& way as to present an imposing coup d’wil, the 
effect of which, on even the casual visitor, must be 
& permanent one. Foreign sections at Chicago 
were nearly all so treated, though for the 
most part on the old familiar lines. Only three 
nations, however, were really conspicuous for the 
arrangement of their exhibits; France, Germany, 
and Engiand. No one who visited Jackson Park 
will ever forget the effect produced by the exquisite 
series of saloons that formed the French court in 
the great industrial hall, and which was almost the 
only restful spot in the vast Fair; nor the monu- 
mental trophy of Germany, which, reared aloft, 
under the high roof, stood as a haughty challenge 
to the whole industrial world. No one will fail 
to remember these, any more than they will forget 
the nearly complete failure of England, made more 
conspicuous by the triumphs of her commercial 
rivals. Those three foreign sections taught a lesson 
it will be well to lay to heart; either to abstain 
from exhibiting at all, or to exhibit in a manner 
worthy of the country. 

Judging, therefore, from the lesson of Chicago, 
we may expect to see in 1900 a series of magnificent 
monumental effects created by the principal ex- 
hibiting nations. That France will be unsurpassed 
in this may be anticipated as a matter of course. 
That Germany will do better than she did in 
Chicago is natural for many reasons. Russia, if for 
no other motive than to emphasise her friendship 
for France, will, as the most favoured guest, do 
fitting honour to the great occasion. The United 
States, quick to learn the lessons taught them by 
France and Germany in Chicago, and realising that 
they are about to enter seriously into the struggle 
for the world’s trade, will know how to make a dis- 
play worthy of their commercial importance. And 
what of England? Are we once more, through in- 
difference and mismanagement, to do ourselves a 
further injury, and suffer certain loss, or are we to 
assume the responsibilities and dignity belonging to 
a great commercial nation? Are we to attend the 
féte of nations in evening dress or in a robe de 
chambre? We are a great nation, with almost 
limitless resources, and, as an empire, could with 
ease throw every other foreign section far into the 
background. But this will not be possible without 
efficient organisation, patriotic effort, and persistent 
earnestness, together with a full recognition of past 
mistakes and a determination that they shall not 
be repeated. 

With the changes that have taken place in the 
character of international exhibitions, there has 
also come about a change in the character of the 
exhibitors. Those who can remember details of the 
World’s Fair of 1851, will recall the eagerness with 
which manufacturers secured the privilege of par- 
ticipating in the famous show. Time has brought 
with ita multiplicity of exhibitions, great and small, 
universal, sectional, national and international, 
until the very name is weariness to the spirit. 
Manufacturers seek no longer to obtain space ; they 
require to be canvassed and urged to undertake a 
work involving so much labour and expense, and 
which brings only a doubtful return. When they 
consent to come in, it is not by any means because 
they wish to help forward the progress of the world, 
but because they think that so doing will be profit- 
able, and because they cannot afford to stay away 
while their opponents are represented ; it is a form 
of advertisement, sometimes remunerative, too 
often useless, and always costly. The comparison, 
too, may be carried further. Until some years ago, 
it was considered by the proprietors of newspapers, 
whose prosperity depended, then as it does now, 
on advertisements, that anything worn and shabby 
in the way of type ; any method of arrangement ; 
any illustration, however coarse and crude, were 
good enough for the advertiser. This is all changed 
now, and it is often difficult, in some of our most 
popular publications, to detect the advertise- 
ments from the editorial matter, so artistically 
finished and so carefully produced are they. 
The advertiser has asserted his rights, and dictated 
the terms upon which he will permit the journalist 
to benefit by his co-operation. So it is now with 
exhibitions which depend upon the exhibitor, a 
fact that does not seem to have been fully recog- 
nised hitherto in the British section of foreign 
exhibitions. Manufacturers understand the lesson 
taught by a disagreeable and costly experience, 
that it will be useless for them to come forward and 
create a section, if they are to be regarded only as 





a necessary evil, instead of their welfare, and con- 
sequently the welfare of the country they represent, 
being the first and constant care of the organisation 
to whose hands their interests have been confided. 
Their exhibits—that is to say, their advertisements 
—prepared with much thought and outlay, must be 
treated with proper consideration, and be arranged 
in such a setting as will best display their special 
merits ; not scattered rudely, without regard to 
general and immediate environment. The control- 
ling organisation of a section must be the servant 
of the exhibitors forming that section, not their 
unsympathetic master. 

We have but little doubt that a sufficient number 
of representative British manufacturers will be 
found to create a section in the Paris Exhibition of 
1900, that will be fully worthy of the art and 
industry of the country. But we believe that 
these manufacturers will consent to make the great 
sacrifices inseparable from this object, only on the 
condition that they are satisfied with the organi- 
sation that will be created to take charge of their 
interests. It is not an unreasonable condition, 
and success or failure will assuredly depend upon 
whether it is complied with or neglected. 





THE CASE FOR GAS AGAINST 
ELEOTRIO LIGHT. 

THE Incorporated Gas Institute held its thirty- 
third annual meeting in London this week, and it 
was the more natural that the cause of their great 
industry should be championed against the electric 
light, since the pete nn electrical engineers were 
meeting almost simultaneously ‘‘in another place.” 
But it was satisfactory to notice that there was a 
full recognition of the possibilities of improvement, 
and that all the papers breathed the desire not only 
to extend the use and popularity of gas as a light- 
ing agent and as a motive power, but also to render 
plant more efficient and economical. That much 
has been done in this direction is evidenced by 
the very low price of gas per 1000 cubic feet. 
No one will therefore grudge the gas engineers 
their reward in the immense use of gas. It was 
ase wi out in the opening address on Tuesday 

y the President, Mr. William R. Chester, of 
Nottingham, that the capital of gas undertakings 
was almost 70 millions, that the quantity of coal 
carbonised last year was 11.3 million tons, from 
which over 105,160 million cubic feet of gas was 
produced and sold, the margin of profit being over 
5.6 millions sterling = 8.1 per cent. on the capital. 
These seem colossal figures, especially when placed 
alongside the corresponding totals for electric 
lighting ; on which 6,470,900/. has been expended 
on capital for works, while the light used is, accord- 
ing to Mr. Chester’s showing, equal to only 1,886 
million cubic feet of 16 candle-power gas, and 
yields a profit of only 4.87 per cent. on the capital. 
But it should be remembered that electric light is 
in its infancy, that success comes with long years 
of patient propagandist movement, and that the 
increasing volume of the production itself is an 
element in augmenting the rate of profits. The 
President, by the way, did not tell his audience that 
the figures he gave showed that, on the aggregate, 
gas undertakings required 71 api cent. of their gross 
receipts to pay expenses ; while the electric lighting 
undertakings were satisfied with 55 per cent. 

Some interesting figures were given as to the 
experience with gas and electric lighting in 
Nottingham, and these may be repeated, although, 
as we have indicated, extended use of electricity 
may materially affect the comparison. The capital 
cost of the electricity works, which were regarded 
by Mr. Chester as among the best equipped, was 
4l. 9s, 6d. per 8 candle-power lamp, of which there 
were 12,000, and the electrical energy sent out 
183,271 units, or an average of 15.27 units per 
lamp. The case of 86 representative customers 
was taken, as they had an entirely unbroken year 
of consumption. In the first year their light was 
by gas ; in the second partly by electricity. Seven 
million cubic feet of gas, which cost them 8791. 
odd, was replaced by 95,470 units of electricity, 
costing 2386/., or 2.71 times that paid formerly 
for gas. But Mr. Chester himself was ready 
to admit that the shopkeepers had amore advanta- 
geous light, as by it the goods were better dis- 
played, one cause being that the light could be 
brought so near the goods. He further showed 
that the relative costs in Nottingham were for 
19 candle-power gas 2s. 6d. per 1000 cubic feet, 


and for electricity 5.4d. per unit, or, light for light, | 





273 per cent. greater. Per candle-hour the cost 
for gas was 0.0079d., and for electricity 0.0216d. 
Again, in Nottingham the average increase in gas 
consumption over three years was 27 millions of 
cubic feet per year; the total electricity used is 
only the equivalent of 12 millions of cubic feet ; 
but surely this is a good record for such a town 
two years only after the works were inaugurated. 

Discussing the production, Mr. Chester said that 
the capital cost of a gas installation averaged about 
14s. per 1000 cubic feet; electricity required 
five times this capital for equivalent light. A ton 
of coal costing 10s. yielded 6s. per ton in residuals, 
so that the cost of producing a candle-hour 
was 0.0013d.—this was for 37,240 candle-hours 
per ton at 4s. net cost. A ton of coal when con- 
verted into electricity cost 7s. 9d., gave no residuals, 
and yielded 41,300 candle-hours, equal to 0.0022d. 
per candle-hour, or 70 per cent. higher than gas, 
We presume these are precise figures from experi- 
ence at Nottingham. The President, however, 
pointed out that small private electric installations 
might do better, and quoted the case of one in 
Nottingham driven by a 12 horse-power gas engine, 
and running 170 lamps, the capital cost being 
4401. 15s., or 51s. 10d. per 16 candle-power lamp. 
The guaranteed cost per hour is not to exceed 
1s. 2d. per hour for 170 16 candle-power lamps. 
It is 2s. 1$d. for the equivalent of gas. All these 
comparisons, he pointed out, were made on the 
basis of an efficiency of 3} candles per cubic foot of 
gas, not 14 candles, as was possible with incandes- 
cent burners, so that with these latter electricity 
would compare so unfavourably that its use might 
be confined to places where the products of the 
combustion of gas are deleterious. 

He believed, however, that there were still great 
prospects of improved efficiency and economy with 
gas. It was pointed out, for instance, that the 
advantages of the gaseous system of firing retorts, 
applicable even to one retort plant, had re- 
sulted in a saving of 2s. per ton of coal car- 
bonised, or about 23d. per 1000 cubic feet of gas 
made. Again, the substitution of mechanical con- 
veying and retort charging plant gave another 2d. 
per 1000 cubic feet. The economy in purification by 
the admixture of small quantities of air or oxygen 
with the crude gas, facilitating the removal of the 
sulphur impurities, increased the efficiency of the 
purifying materials; while the recovery of the 
cyanogen compounds added a valuable residual pro- 
duct. Improvement in holder construction occu- 
pied a prominent place on the programme, par- 
ticularly in reference to the system of Mr. E. 
Lloyd Pease, of Stockton, whereby wire ropes are 
used as vuides, and the President, in referring to 
the increasing economy, stated that at his works at 
Nottingham he had nearly doubled the capacity of 
four holders by this system, converting them from 
two into four lift holders, sending the upper lift 
beyond the guide framing ; as a result the additional 
storage cost only 7/. per 1000 ft. against 35/. per 
1000 ft. for the original holders. He seemed to 
prefer this system to the spiral guide system of 
Mr. Gadd. 

In the distribution and use of gas, again, there 
has been much economy, particularly with the incan- 
descent burner, which the President said quadrupled 
the volume of light from a given quantity of gas, and 
on this subject Mr. F. G. Dexter, of Winchester, 
read an interesting paper, while photometers and 
standard burners were dealt with by Mr. W. Sugg. 
By the popularisation of the use of gas, specially 
dealt with by Mr. A. Dougall, of Tunbridge Wells, 
and by the hire system, dealt with by Mr. N. H. 
Humphrys, Salisbury, much gain resulted. Mr. 
Chester pointed out that 1000 penny-in-the-slot 
meters had added 30 million cubic feet to the con- 
sumption at Nottingham. But there are still many 
methods whereby economy can be increased ; and 
we are glad to note from the President that the want 
is not so much for the lower price of coal—it is suffi- 
ciently low already—as for a stable figure which will 
yield a reasonable wage to the miner and profit to 
the owner commensurate with his risk. But in the 

rice of residual products he thinks there is room 
or vast improvements. Sulphate of ammonia, for 
instance, has dropped 33} per cent. during the year, 
not owing to decreased consumption or to un- 
usual competition by nitrate of soda, which has 
remained steady at 8l. per ton, but rather to 
‘‘bearing” operations by the middlemen, who 
seem to play fast and loose with the gas managers 
or authorities. An association of sulphate of am- 
monia producers has been formed, but there seems 
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indifference among them; what Mr. Chester re- 
gards as the remedy is refusal to sell forward, i.e., 
putting the material on the market only when it is 

roduced. In any case it seems a reflection on the 
English agriculturist, who himself shouts against 
foreign importations, that eight-tenths of the sul- 
phate produced has to be exported. There has 
been an encouraging advance in the price of tar and 
its products, and to meet any tendency to lower the 
rates, it is suggested that should the distiller seek 
more than 10 per cent. for profit and 10 per cent. 
for depreciation, the gas works should add distil- 
ling plant of their own Coke again will finda 
market, in the belief of most managers, if carefully 
prepared to suit consumers. 

In capital charges much can be done. In the 
transfer of gas undertakings to the local authority 
Parliament has imposed acondition thatout of profits 
a sum shall be set aside for the extinction of the 
capital ; but in the case of companies Parliament 
has not hitherto permitted any euch sinking fund. 
Mr. George Livesey has made several suggestions 
to meet the case, in addition to the appropriation 
of premiums derived from the sale of stocks—by 
modernising the plant out of revenue, until the 
capital expenditure approximately equals structural 
value plus working capital. This he estimates should 
be 31. 108. to 41. per ton of coal for works of first- 
class magnitude, 4/. t> 5J. for medium works, and 
51. to 61. for smaller works. A further method is 
by raising stock or debentures at low rates. In this 
way it is thought that the interest charge for capital 
would be decreased to 6d. or 8d. per 1000 cubic 
feet. Under existing conditions, while companies 
require 12.39d. per 1000 ft. on the average, some 
corporations need only 8.9d. per 1000 ft. These 
economies already attained, and others eagerly 
sought, are encouraging. They certainly improve the 
prospects of gas, even with the most vigorous opposi- 
tion of electricity. We need not enter into the 
suggestion of the President that similar prospects of 
cheapening the production of electricity are not 
possible, because of preeent efficiency. It is enough 
for the public to know that effort is not lacking 
to improve gas lighting in every way, and even the 
most vigilant member of the Incorporated Gas 
Institute need not complain if there is a suspicion 
abroad that that effort is traceable more or less 
directly to the competition of the electric light. 





WATER POWER. 

Water power, though largely used in Switzer- 
land, has not of recent years been much developed 
in this country, though both in the United States 
and on the Continent of Europe, turbine construc- 
tion has formed an important branch of engineering. 
It is interesting to note, however, the different 
lines on which the development has proceeded on the 
two sides of the Atlantic. In the Statesan attempt 
has been made to produce standard patterns of 
turbines which should show good efficiency under 
a fairly wide range of heads. In this way the cost of 
production has been, of course, greatly reduced, and 
it cannot be denied that very good efficiencies have 
been attained at the same time. In Continental 
Europe, on the other hand, the practice has been to 
design a special turbine for every head, a practice 
which, whilst affording the best possible results as to 
efficiency, gives rise to an enormous multiplicity of 

atterns and drawings. When, however, the total 
all is small, it is essential that the turbines shall 
be specially designed for the particular conditions, 
and as small heads are the rule rather than the 
reverse in this country, it is impracticable for our 
makers to follow American precedent in this matter. 
In fact, much of the disrepute into which water 
power had fallen here some few years ago arose 
from an attempt to use a standard pattern of wheel 
for each and every set of conditions. With high 
falls, we believe we are correct in saying that no 
make of turbine has beaten a properly designed 
Pelton wt eel, which is not only cheaply constructed, 
but works with practically unaltered efficiency 
under enormous variations of head. The methods 
generally adopted for regulating these motors are, 
on the other hand, almost painful in their cru- 
dity. Attempts have recently been made to 


introduce this type of wheel here, particularly for 
small work, but we regret to be obliged to add that, 
in such examples as have been brought under our 
notice, the English designer appears to have had 
very rudimentary ideas as to hydraulics, and has 
evolved out of his inner consciousness a form of 
bucket calculated to cause a serious waste of water. 








In Switzerland the conditions are extremely favour- 


able for the use of water power. Waterfalls are 
numerous, and not situated too far afield from 
industrial centres. Owing, at least in part, to the 
consideration that has of late years been given to the 
question of power transmission, renewed interest 
has been excited in this country in water motors, 
but as Mr. A. Steiger states in his paper read on 
the 28th ult. before the Institution of Electrical 
Engineers, progress is hampered by the current 
belief that a large fall is requisite. Asa matter of 
fact, with falls of under 3 ft. an efficiency of up- 
wards of 70 per cent. can be relied on, though, no 
doubt, in such cases the capital outlay required per 
effective horse-power is comparatively great, owing 
to the large dimensions then requisite for the tur- 
bine. On the other hand, there is some saving in 
the cost of the supply pipe, which may be a 
serious item in the case of a large fall. Unfor- 
tunately, although at the commencement of his 
paper Mr. Steiger states that he proposes to 
consider low falls especially, he fails to abide by 
his resolution, and devotes by far the major 
portion of his remarks to the case of high falls, 
contributing many examples from the practice of 
Messrs. Escher, Wyss, and Co., of Zurich. Such 
cases seldom present much difficulty when impulse 
turbines are used. Reaction wheels have been 
adopted for such falls in certain cases, but are 
hardly suitable, as the number of revolutions at 
which they must be run for good results is a func- 
tion of the head, and with high falls a very high 
speed is required. With low heads, on the other 
hand, and particularly in cases in which the wheel 
is liable to be drowned, the reaction wheel is emi- 
nently suitable, though ‘‘ semi-reaction”’ or limit 
wheels have, of late, come into considerable favour. 
The peculiarity of these latter is that ordinarily 
they work as impulse wheels, but when the tail 
water submerges the buckets, they are capable of 
acting as reaction wheels, the buckets being non- 
ventilated, and shaped to the form of the jet. 
Many reaction wheels have faulty methods of regu- 
lation, and hence their efficiency is seriously de- 
creased at part gate. Itis doubtful whether this is 
always of much importance, as when full supply is 
not required, it matters little whether the surplus 
passes wholly over the weir, or in part through the 
turbine. Naturally, where storage has to be resorted 
to, itis well to have a turbine giving good efficiency 
at part gate, soasto husband the reservoir contents 
as much as possible. One of the best of the reaction 
turbines from this point of view is, no doubt, the 
‘* Vortex” wheel of Professor James Thomson, 
which has an excellently arranged system of regula- 
tion, from an hydraulic point of view, even if some- 
what more expensive to construct than some of the 
commoner arrangements. Where, however, the 
turbine is situated on a river subject to floods, the 
greatest water supply is usually coincident with a 
reduction in the available fall, owing to the water 
backing up the tail race. Hence the turbine is 
required to generate its maximum power under 
two sets of conditions, viz., in the first place with 
a large supply of water and a reduced fall, or with 
a small supply of water and a greater fall. In 
practice the problem has been solved by construct- 
ing what are practically independent sets of tur- 
bines on the same spindle. In flood time all the 
turbines are at work, whilet as the fall increases, 
owing to the subsidence of the flood water, one or 
more of the turbine wheels are shut off by raising a 
circular sluice. This simple device has given ex- 
cellent results in practice, and was adopted at 
Niagara. Every case of a low and varying fall, 
however, requires consideration on its merits by an 
engineer well up in hydraulic work, and the many 
failures that have been recorded in this direction 
have arisen solely from a disregard of this precaution. 





THE ROYAL SOCIETY SOIREE. 
Tue Lapies’ Niexr. 

On the second Wednesday in June the Royal 
Society gives, in its spacious rooms in Burlington 
House, a conversazione which differs from its pre- 
decessor (see page 610 ante) in not being confined 
to the male sex. At this latter function ladies are 
welcomed, and add colour to what is otherwise a 
sombre scene. In our account of the former gather- 
ing we threw doubt on the tradition that simpler 
objects are provided to interest the guests on the 
ladies’ night than on that devoted exclusively to 
gentlemen, but—whether by chance or by design— 
the events this year certainly justify the popular 


opinion. Last Wednesday there was quite a sparse 
display of scientific novelties. One room usually 
devoted to exhibits was given over to refreshments, 
and some of the alcoves in the principal library 
were empty. Further, much of the apparatus we 
described a month ago appeared again, and hence 
our report will be very short. 

Naturally photographs taken by the Roentgen 
rays still continue to attract attention, and great 
interest was exhibited in the collection shown by 
Dr. John Macintyre. These were immensely 
superior to anything seen in public before, and 
show that the new method of investigation is 
destined to play a most important part in medical 
diagnosis. One photograph of a child showed all the 
bones of the pelvis most clearly, while in another of 
an adult a dilated heart was visible. In comparison 
with these, shadow photographs of swallowed coins 
and impacted bullets eeem of secondary importance. 
If the soft parts of the body can be delineated, a 
new era will be opened in medical science, and 
Professor Roentgen will class among the great bene- 
factors to suffering humanity. Dr. 8. P. Thompson 
performed a number of experiments showing the 
power of the Roentgen rays to dissipate electric 
charges. In one he produced pictures by discharg- 
ing an electrified ebonite plate over that part of the 
surface which had not been shaded from the rays by 
metallicsubstances, and then revealing theelectrified 
part by dusting it with sulphur. The dust clung only 
to the electrified part, the rest remaining clean. 
Messrs. Siemens Brothers and Co., Limited, had 
on view facsimiles of vacuum tubes made by Dr. 
William Watson in 1751; of Lord Cavendish’s 
double barometer of 1751; and of Dr. William 
Morgan’s shortened barometer of 1751. They also 
showed apparatus for displaying electric discharges 
at different degrees of exhaustion between 70 milli- 
metres and 0 millimetre. All these apparatus were 
designed by Dr. Eugen Obach. In the archives 
room on the ground floor, Mr. Herbert Jackson 
demonstrated the use of phosphorescent materials 
in rendering X rays visible, much in the same way 
as at the previous gathering. 

Two novel electric exhibits were to be found in 
‘* the office.” Professor W. E. Ayrton and Mr. T. 
Mather showed a small dynamo for measuring the 
permeability and hysteresis of iron. It has a 
single field coil surrounding a bar of the iron 
to be tested, this bar being of certain given 
dimensions, and forming the yoke between two 
pole-pieces encircling the armature. This coil is 
separately excited by a current of determined inten- 
sity, and the armature is driven at a constant 
speed. By measuring the potential difference 
at the terminals of the armature, for different 
degrees of excitation of the field, a hysteresis 
curve can be plotted for the particular sample 
of iron under examination. The winding of the 
field coil is so arranged that the current in 
amperes is numerically equal tothe magnetomotive 
force per centimetre of the bar. When the arma- 
ture is run at a speed of 1150 revolutions per 
minute, the induction per square centimetre in the 
bar is approximately to 10,000 times the 
electromotive force in volts produced. Hence not 
merely the magnetising current, but also the in- 
duction, is measured by a steady deflection, and not, 
as is usual, by the instantaneous swing of a ballistic 
galvanometer. The magnetomotive force required 
for the air gap and joints is determined experi- 
mentally by the use of a standard bar. 

Mr. J. Frith showed a very curious experiment 
lately laid before the Physical Society (page 647 
ante). He had an arc lamp fitted with two sets of 
carbons, one solid and the other cored, and the arc 
could be made to play between either at will, its 
image being projected on a screen. There was 
passed through the arc a continuous current of 
about 10 amperes, and superposed on this an alter- 
nating current of about ampere. The frequency 
of this latter was very smal], to enable its effects to 
be seen. The combined current had its electro- 
motive force and amount measured by a voltmeter 
and an ammeter which threw spots of light ona 
screen. When the solid carbons were in use these 
spots moved in opposite directions at each alter- 
nation, while when the cored carbons were in use 
the spots moved in the same direction. 

The reception room had only one exhibit, that 
of the Applied Mathematics Department, University 
College, London. This comprised, among other 
things, an amplified integrator for finding mean, 
mean square, and mean cubic deviations and fre- 
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several diagrams illustrating the degree of varia- 
tion found in different parts of the human frame. 
In the library, Mr. Robert L. Mond showed a 
splendid assortment of apparatus intended for the 
Davy-Faraday Research Laboratory of the Royal 
Institution. Sir David L. Salomons had on view 
a spectroscope in which the lenses could be angled 
ok moved to and from the centre at will to suit 
the position of the eyes of the observer. 

A very ingenious method of supporting large 
specula was shown by Mr. G. Johnstone Stoney. 
The mirror is placed in a cell, and rests upon a thin 
metal diaphragm, which in its turn is exposed on 
its underside to the pressure of compressed air. 
The pressure is obtained by allowing a pivoted 
weight to rest on, or against, a flexible bag contain- 
ing air, this bag communicating with the space 
below the diaphragm. The whole apparatus moves 
with the telescope tube. When this latter is 
placed nearly horizontally, to direct it only a little 
above the horizon, a very small portion of the 
weight acts on the bag, and hence there is only a 
slight air pressure behind the diaphragm. When 
the telescope is directed towards the zenith, the 
resolved component of the weight acting on the bag 
is practically equal to the weight itself, and hence. 
there is a large pressure behind the diaphragm. 
In this way the speculum obtains the exact amount 
of support, measured along the axis of the tele- 
scope, necessary to balance that portion of its 
weight tending to deform it, and thus its figure does 
not alter as it is moved to follow the motion of a 
star, or as it is moved from star to star. 

To reduce the labour of multiplying long numbers 
Mr. Macfarlane Gray showed a multiplication frame, 
which he described as follows : 

** In this contrivance, for obtaining the product of two 
multidigital numbers, product cards, as on ‘ Napier’s 
rods,’ are set for one of them upon a sole-frame, and 
sliders on a grid are shifted to set up the other. Each 
slider has a pane of glass at mid-length. The grid is fitted 
to the sole-frame upon a pair of stepped guides, and is 
slid along over the cards one figure atatime. At each 
step the component products in one of the vertical 
columns of the common multiplication rule are exhibited 
at the panes and added mentally. In this way the final 
product is obtained without transcribing the intermediate 
products.” 

The following exhibits were described by us in 
connection with the last soirée. Mr. Horace Dar- 
win’s bifilar pendulum, Professor Worthington and 
Mr. Cole’s instantaneous photographs of splashes, 
the Zeiss field - glasses, Mr. Ives’ photo-chromo- 
scope, Mr. Joseph Goold’s steel tuning bars and 
synchronising sound generators, Professor Roberts- 
Austen’s modification of M. Charles Margot’s ex- 
periment with a heated aluminium wire. We have 
also described and illustrated Professor Dewar’s 
portable apparatus for the production of liquid air 
and oxygen (see page 263 ante), the algebraic 
spherical catenary of Professor A. G. Greenhill and 
Mr. T. I. Dewar (see page 737, vol. lx ), and 
Mr. T. Andrews’ micrographs of steel (see page 
89, vol. lx., and page 92 ante). 

We have completed the account of matters that 
fall within the scope of this journal. We may, 
however, mention the splendid seascape photo- 
graphs of Mr. F. H. Worsley-Benisou, the photo- 
graphic stellar spectra of Mr. F. McClean, includ- 
ing those of type III. and Secchi’s type IV., and 
Mr. W. Saville Kent’s fine photographs of the 
natural history and ethnology of Australia. 

Downstairs there were several interesting and 

pular demonstrations. At 9.30 Professor A. C. 

addon traced, by aid of lantern slides, the 
evolution of the cart and of the Irish jaunting car. 
At 10 o'clock Dr. Tempest Anderson showed photo- 
graphs of the Altels avalanche. At 10.30 Professor 
Herkomer demonstrated his gravure process, in 
which the artist works in a peculiar medium on a 
metal plate, and prints are made from electrotypes 
taken direct from the surface left by the brush, with- 
out the interposition of any intermediate process. At 
11.30 Professor Dewar delighted his audience by 
— illustrative of low temperature effects. 

e are pleased to add that a number of objects 
shown at the soirée will be on exhibition in the 
western galleries of the Science Museum at South 
Kensington for about a fortnight. 





MUNICIPAL ELECTRICAL 
ASSOCIATION. 
THE inaugural session of this newest of technical 
associations is being held this week in London, and 
the attendance, alike in respect of numbers and 





representation, as well as in the businesslike ten- 
dency of the proceedings, augurs well for its pro- 
sperity. The ‘‘convention,” by which name the 
meetings are being called, probably for novelty, 
opened on Wednesday at the Royal United Service 
Institution, and the proximity of this building to 
the Board of Trade, offered to Major Cardew 
some suggestion of the love of the profession for 
the fostering care of that Government department. 
The contributions to the proceedings by Sir 
Courtenay Boyle, and his electrical coadjutors, 
were undoubtedly indicative of a desire to assist the 
profession in obtaining the appreciation of con- 
sumers. The first President is Mr. Arthur Wright, 
engineer of the Brighton Electrical Works, and 
his opening address took the form pretty much of 
a Government programme, even to the triple divi- 
sion, usual in Queen’s Speeches, of high politics, 
finance, and administrative technicalities. The 
similarity, too, was still further suggested by the 
rae nat with which reforms were foreshadowed. 

arliaments, however, come and go, but the Muni- 
cipal Electrical Association presumably means to 
emulate Tennyson’s brook, and some of the auditors, 
even Sir Courtenay Boyle himself, were disposed to 
add one or two little items to the list of problems 
ready for solution. 

The raison d’étre of this organisation was, indeed, 
amply proved by the President, for many of the 
subjects it purposes to deal with are quite beyond 
the range of existing electrical institutions. There 
is, for instance, the liberty of the London vestries 
to repay loans in 40 years, while provincial under- 
takings are required to repay in 25 years. Again, 
there is remarkable dissimilarity in the rateable 
value of works, the difference being in some in- 
stances, according to Mr. Wright, ten to one. 
Municipalities, again, are prone to make money 
out of the electric supply for the ‘‘ common good,” 
while the object should be rather to encourage ex- 
tensive use by reasonable tariffs. Similarly great 
sums are debited for a multiplication of unlikely 
contingencies. The fire insurance companies, it 
was suggested again, should be met by a mutual 
electricity works insurance fund. Mr. Wright 
holds strong views on the system of rebatement, 
and adopts Dr. Hopkinson’s idea that such should 
have relation more to the rate of use than to the 
aggregate number of units consumed in a given 
period ; he advises an extension of the system 
adopted at his works of charging the full price for 
365 hours’ normal supply, and then a greatly re- 
duced price for each unit thereafter. He read a 
separate paper advocating this on Thursday ; but 
we are anticipating. 

In the matter of ways and means it was quite 
proper that he should give satisfaction to his 
audience in his advocacy of more liberal treatment 
of the engineers ; and it was still more gratifying 
for his hearers to find Alderman Higginbotham, the 
chairman of the Lighting Committee of the Man- 
chester Corporation, enforcing the wisdom of this 
suggestion. He stated that twice they had had 
splendid men, who when in Manchester became 
endowed with experience, not only of local re- 
quirements, but of almost universal practice, and 
yet these men were lost to the city by what we 
can only term penny-wise pound-foolish policy. 
He quite approved of the President’s suggestion 
ofa bonus. This corporation representative men- 
tioned that in Manchester they were only allowed 
by their Act to put 5 per cent. to renewal account, 
and if the profit admitted more, the rate per unit 
had to be reduced. Twice they had had to reduce 
the rate. Their contingency fund increment was 
10 per cent. of the capital. 

But we have not exhausted the official programme 
of reforms. There is the question of precise costs 
and accounts, relative efticiencies of different 
systems, the best way of distributing current, the 
earthing of the neutral conductor of a low-tension 
system of supply, the most suitable class of mains 
to adopt, the proper size of feeders and generating 
units, the advisability of adopting, for commercial 
if not technical reasons, one uniform periodicity 
for alternating current plant, and the wisdom of 
inter-connecting all the low-tension network of a 
town. If this programme does not satisfy the 
most exacting they may find hope in the ‘‘ &c.” 
at the end of the President’s enumeration. As 
we have said, some members wished it ampli- 
fied. A member of the Bedford Town Council 
wanted to know how they could give the chapels 
there cheap light on Sunday, while charging the 
usual rate for weekday meetings — Bands of 





Hope and the like, presumably. Sir Courtenay 
Boyle in a congratulatory speech wanted the Asso- 
ciation to supply a neat name for the Board of 
Trade unit, the ideal name of ‘‘ Kelvin ” having been 
vetoed by the distinguised physicist himself, because 
he had a meter known by that title. Again, the 
Whitehall authorities desire the Association to pro- 
vide data as to the behaviour of supply meters, so 
as to help them to approve a pattern. 

The real work of the Association, however, com- 
menced with a contest on the time-worn subject of 
high or low tension, and as Mr. William Arnot, of 
Glasgow, remarked, sides seem again to be taken 
as with the great parties in the State. The issue, 
however, was somewhat narrowed. The two papers 
read advocated the use of lamps of 220 volts pres- 
sure, the one by Mr. A. S. Barnard, of Hull, and 
the other by Mr. H. W. Couzens, of Taunton. 
The former contended that should the Westinghouse 
Company succeed in their application for the renewal 
of the three-wire patent, some stations having three- 
wire networks at 110 volts may find it worth while to 
discard their middle wire and adopt a two-wire 
220-volt system, rather than continue to pay 
royalties on the mains. Butthe preferable change 
would be to make the pressure 400 to 460 volts across 
the outer wires, with 200 to 230 volts at the con- 
sumers’ terminals. By this means, too, existing 
mains would supply twice as many customers, re- 
ducing the percentage of loss by one-half, and the 
variations and fluctuations due to the switching on 
or off of motors or large groups. Moreover, the 
area of supply for the same, or smaller, mains could 
be extended, nine square miles being suggested as 
an easy limit—25 square miles has been suggested 
asa limit. It was true, he added, that the 220- 
volt lamp would consume about 40 per cent. more 
energy than the high efficiency 110-volt lamp ; but 
his experience seemed to suggest that the longer 
life of the lamp was more than compensation for 
the greater amount of energy used. Mr. Couzens 
contended on similar lines for the 200-volt lamp 
with alternating current. 

The objection urged by Mr. Jackson, of New- 
castle, for instance, was that competition with gas 
might require a small candle-power lamp, say 4 
or 5 candle-power, and it was more important than 
the question of mains that such lamps could be 
run efficiently with low pressure, and he was con- 
vinced that the 100-volt gave better results than 
the 200-volt lamp. Mr. Rider, of Plymouth, again, 
thought they must consider the consumer who 
wished for one or two are lamps, and did not want to 
pay for four, nor to have his lamps turned out when 
his next neighbour with arc lamps in series shut off 
his. These, however, were almost the only oppo- 
nents. Mr. C. H. Wordingham, of Manchester, 
was prepared to introduce the system in his works, 
but dissented from the view of Mr. Barnard that 
almost any fittings would do. Special care was re- 
quired, as shown by some tests he had made with 
fuzes, which were smashed to fragments with a 
200-volt current—brass, copper, and porcelain were 
run together. He exhibited the pieces in quite 
a demonstrative way. The five-wire system was 
especially suitable for 200 volts at the lamps, and 
for one or two arc lamps he proposed to use 
balancing transformers. Mr. Stearn, a lamp- 
maker, believed that, provided the filament was 
made rigid, he did not see why even 5 candle- 
power lamps could not be run with a 200- 
volt current, and the efficiency of 8 candle-power 
lamps might well be 3.2 watts. They might 
commence witha moderate efficiency. Mr. Gibbon, 
of Bedford, said the proportion of 8 candle-power 
lamps was very low, 180 to over 10,000 16 candle- 
power lamps, and they had adopted the 230 volts. 
They had 385 lamps running without complaint and 
at a moderate efliciency — 3.8 watts. The same 
experience was found at Hull, and altogether the 
meeting seemed to regard the 220-volt pressure 
advantageous in many respects, while Glasgow's 
representatives likened the opposition to that first 
urged against the Swan lamp, in its unreasonable 
conservatism. 

The next paper was by Mr. C. H. Wordingham, 
and strongly advocated the control by municipal 
authorities of consuming devices and the wiring 
connecting them to the mains. He deprecated the 
municipality putting in the fittings, but thought the 
engineer should make a careful inspection, pro- 
viding the specifications and seeing the work done, 
charging, of course, a fee. As one of the sub- 
sequent speakers (Mr. John S. Raworth) aptly put 
it, “it was only by a combination of skill such 
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as Mr. Wordingham has brought to bear upon it, 
that one could produce the catastrophes sug- 
gested.” There was a general consensus of opinion 
in favour of inspection, the contractor—‘‘ the 
wretched wiring contractor,” as Mr. Hammond 
called some of them—being deemed altogether 
unworthy of confidence, and Mr. Crompton, when 
he was called upon to represent contractors gene- 
rally, felt it incumbent to say he never did any 
wiring now, or hardly ever ; and would welcome 
supervision. Glasgow has regulations similar to 
those proposed, although not fully meeting the 
view of the author of the paper, and some other 
towns make inspections and charge fees, Bristol, 
for instance, making one free inspection, but if 
unsatisfactory, subsequent inspections were only 
made when half a guinea was deposited. In one 
instance three half-guineas had been paid. Natur- 
ally other towns expressed a wish to do likewise. 
Nottingham has rules and inspection; Halifax 
is going to have them. Cardiff and Hudders- 
field se2m to do the fitting themselves, but Glas- 
gow, Manchester, and Derby refuse the respon- 
sibility of inspection and certificate, and there 
was quite a competition as to who would most 
effectually mulct the authorities in compensation 
for damages. Alderman Higginbotham, of the 
Lancashire city, related how ‘‘an old lady and 
a pram were blown over a corporation barri- 
cade, and it cost the municipality 801. to make 
the pram and the old lady good again.” There 
was, therefore, a desire to obviate liability of the 
corporation by elevating the electrical engineer into 
an irresponsible consulting engineer. But Mr. 
Raworth sounded a note of warning. Electricity 
was inherently safe, and all the talk of the need for 
supervising fittings awakened suspicion. Electric 
light was immeasurably safer than gas ; while on 
the Continent the very best of wiring and fitting 
was much worse than our worst, and if they insisted 
on invading a man’s castle, creating suspicion, he 
might say he would prefer to be blown up by gas. 
Let them make regulations, and advise people 
quietly to adopt them, and if possible get the in- 
surance company to reduce the premium where 
they were adopted. 

Finally, there is the law on the question. The 
representative from Halifax, Mr. Wilmshurst, read 
clause 6 of the 1882 Act to show that, contrary to 
the view of the author of the paper, there was 
power to make bye-laws. Major Cardew, who prac- 
tically closed the discussion, and sought consolation 
for his department in the desire shown for more 
regulations, since it suggested satisfaction, said that 
the 18th clause of the 1882 Act prohibited choice 
of lamp or burner, and considerably limited the 
scope of such bye-laws, as regards consumers, which 
might be sanctioned by the Board of Trade. They 
were bound to be ‘‘ reasonably ” satisfied with the 
fittings before turning on the supply ; and generally 
he encouraged the framing of general rules which 
would insure safety without tying up the freedom 
of the consumer. A committee will be appointed 
for this purpose at the business meeting on Friday. 

The meeting adjourned about two o'clock, to 
visit the works of the London Electric Supply 
Corporation, Limited. The Association met again 
on Thursday. The papers read included the follow- 
ing: ‘Electricity Works Records,” by Mr. A. B. 
Mountain, Huddersfield ; ‘* The Cost of Electricity 
Supply,” by Mr. Wright, Brighton; ‘‘Cable 
Specifications and Tests,” by Mr. Joseph A. 
Jeckell, South Shields; but with this day’s pro- 
ceedings and Friday’s we shall deal in our igsue 
next week. 





THE INSTITUTION OF NAVAL 
AROHITECTS. 

THE summer meeting of the Institution of Naval 
Architects is at present being held in Germany. 
It is difficult to say exactly when the meeting 
began, and perhaps it would be a little rash 
to predict when it is likely to end ; that 
is, if a large part of the Institution being enter- 
tained in a right royal fashion constitutes a 
meeting. That is what members are fast growing 
to believe is the case. Under circumstances of 
such uncertainty it is best to turn to the official 
programme, according to which the summer meet- 
ings (for the plural is given), session 1896, 
commenced in the St. Pancras Station at 8.45 p.m. 
on Saturday, June 6. 

We have already published an outline of the pro- 
gramme, which gave an idea of what was in store 





for members who decided to attend the meeting. 
It will be remembered that the Hamburg- 
American Company had invited members to make 
the trip to Hamburg in their splendid steamship 
the Fiirst Bismarck, and had sent this vessel to 
Tilbury purposely to bring them across. The 
hospitality of the company not only extended to 
the simple passage, but to the complete entertain- 
ment of the members and the friends by whom 
they were accompanied, numbering in all close 
upon 400 persons. 

On arriving at Tilbury the party at once pro- 
ceeded on board. The big steamer lay in the 
river all night, but sailed very early on the following 
morning, so that by the time the majority of the 
passengers turned out they were well on their way 
across the North Sea. The passage was perfect 
in regard to weather and to smoothness of the 
sea, so that when the First Bismarck arrived in 
the Elbe late at night every one was in excellent 
spirits. The next day, Monday, June 8, the party 
was taken up the river to Hamburg by a fine 
excursion steamer. 

It is not our custom to dwell at any length on 
the amenities or the social aspect of meetings of 
this nature, as we generally find out the space 
at our disposal fully occupied by the severer 
features of the proceedings. We cannot, however, 
omit from our report some reference to the warmth 
of the greeting afforded to the Institution. It was 
not only that complimentary speeches were made, 
guns were fired, bands played our National Anthem, 
and the British flag was flying on every mast and 
flagpole. These things were pleasant enough, but 
it was above all the manifest pleasure that every 
German man and woman showed in giving welcome 
to the guests of the nation—for such the members 
of the Institution are—that constituted the great 
charm and pleasure of this first trip. There was 
not a quay or wharf the whole way that was not 
occupied by a cheering crowd, scarcely a window 
from which handkerchiefs were not waved. We 
in England are accustomed to look on the Germans, 
like ourselves, as a somewhat impassive and un- 
emotional race, If that be the case, they must 
have been deeply stirred to have expressed 
themselves so exuberantly as they did on 
Monday last, and, indeed, have been doing 
ever since up to the time of writing. There 
are only two ways of accounting for this. Germans 
must be deeply devoted to the science of naval 
architecture, or they must have very kindly feelings 
for English people. We who have seen these things 
do not speak without warranty. The arrangements 
made by the reception committee are liberal in the 
extreme. The members who have come over are 
guests in the most generous interpretation of the 
expression. On Monday night hundreds of citizens 
must have been deprived of their usual recreation 
of a trip on the beautiful Alster Lake, for nearly 
all the steamers were appropriated for the special 
use of the Institution. In the morning they had 
been taken in steamers round the harbour and to 
the shipbuilding yard of Messrs. Blohm and Voss. 
In the evening they were entertained at the Rath- 
haus, wherethere was music, and what was modestly 
called in the programme “‘light refreshments,” 
but was really a succession of supper parties of the 
pleasantest description, the whole of the fine build- 
ing being occupied by tables, for it takes a good 
space to provide for over 400 guests. On Tuesday 
there can hardly have been for the whole day a 
private carriage in the city at the disposal of its 
rightful owner, for there were enough to take the 
whole of the party wherever they wish to go, and 
this (Tuesday) evening the whole party is to be 
taken by steamer down to Blankenese—a beautiful 
spot we passed coming up the river—where they 
will be entertained at dinner by the citizens of 
Hamburg and their ladies. 

But, as we have said, it is not so much the things 
which have been provided according to set pro- 
gramme that are making this trip so gratifying, as 
it is the evident pleasure every one takes in the 
presence of the Institution in the city. It is so 
different to what some feared, so greatly beyond 
what the most sanguine could have expected. 
There can be no indiscretion now in alluding to the 
‘strained relations” that have existed between 
England and Germany of late, because those who 
have come over over here have discovered that 
‘‘strained relations” is a phrase manufactured 
by the newspaper correspondent for his own 
special use and behoof—in fact, it is nothing more 
than ‘‘copy.” We talk freely about the matter 





here, we English guests with our German hosts, 
and feel no constraint ; in fact, it is rather con- 
sidered an excellent joke. We have only got as far 
as Hamburg as yet, but the rest of our countrymen 
at home may take it that we have been able to find 
no feeling against England here, such as we had 
been told about, and that it does not exist outside 
newspaper columns. That is, we think it may 
safely be said, the unanimous opinion of all who 
have come over. 

We must, however, leave these matters, pleasant 
as they are to record, and follow our more usual 
plan of dealing with the business part of the meet- 
ing. We will take the sittings for the reading and 
discussion of papers first. 


OpENING PROCEEDINGS. 


On the members assembling on the morning of 
Tuesday, the 9th inst., at Ludwig’s Concert House, 
the proceedings were opened by an address of 
welcome being given by Biirgermeister Dr. 
Ménckeberg, President of the Senate of Hamburg, 
who occupied the chair. This address was, in 
addition to being a cordial expression of welcome, 
also an interesting historical record giving a 
brief but lucid account of the rise of the city. Dr. 
Monckeberg said that, on behalf of Senate of the 
City of Hamburg, he had much pleasure in offering 
a hearty welcome to the members of the Institution. 
The Senate on receiving the information that the 
Institution would meet this year in Hamburg, were 
delighted at the prospect of anything that would 
tend to cementing the friendship and extending the 
maritime relations between ambien and the 
British Empire. Commerce and shipping had 
intimately connected England and Hamburg for 
centuries, but it was interesting to note the 
viscissitude of the connection. In the middle 
ages it was the Hanseatic League that was 
the means of carrying on the trade be- 
tween the Levant and the Mediterranean, on the 
one hand, and the Scandinavian kingdoms and 
England on the other. The Hanse towns had an 
establishment of their own in London called the 
Stahlhoff, and on the strength of privileges granted 
to them were allowed to import Continental goods 
into England and to buy English produce, such as 
woollens and cloth, for shipment to the Continent. 
At that time Hanseatic ships were naturally the 
carriers of the trade. Then came the tremendous 
revolutions in the commerce of the world caused by 
the discovery of America and the sea route to India. 
England advanced in power and prosperity. She 
established a dépdt of English goods in the rising 
city of Antwerp, and thereby withdrew the basis 
of the monopoly of the Hanse towns. When, how- 
ever, in the latter half of the sixteenth century 
the war with Spain closed Antwerp to English 
commerce, circumstances caused the Senate of the 
City of Hamburg to invite the merchant adventurers 
of London to transfer their dép6t to Hamburg. It 
was in the year 1567 that the Senate granted the 
first important privileges to English merchants, by 
which they were enabled to sell their produce in 
this market and buy whatever articles were wanted 
for English consumption. From this time English 
merchantmen carried on the trade under the pro- 
tection of the powerfully developed British Navy. 
It would interest the meeting to learn that on that 
day they were celebrating the arrival in London of 
the first English fleet, laden with silk and other 
valuable goods from Hamburg, for it was on 
June 9, 1569, that this event occurred. 

During the following centuries English mer- 
chants in Hamburg continued, however much the 
conditions altered in other respects, to remain 
united, in what was called the English Court, in the 
enjoyment of certain privileges controlling an im- 
portant — of the trade of the city. It was 
not until Napoleon I. closed, by his famous edict, 
the Continental ports to English commerce, that 
this intercourse came to an end, and English mer- 
chants sought to carry on trade with Germany in 
clandestine ways from the Frisian Islands. When 
in 1840 Hamburg was delivered from the French 
dominion, and commerce with England again 
became free, numerous English merchants settled 
in Hamburg, and for a time English vessels and 
English trade played so important a part in Ham- 
burg that a German author described the city, 
although no doubt in an exaggerated manner, as 
an English colony on German soil. 

Since that time matters had altered, and under 
a united and strengthened German Empire the com- 
merce of the seaports had become nationalised. A 
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large part of the trade was now in German hands, 
and German ships had regained an important share 
of the maritime traffic. However, in Germany, as 
in England, all nations were equally free to carry 
on their trade, and privileges and monopolies no 
longer existed to prevent ships sailing under all 
flags from German ports on an equal footing. 

The citizens of Hamburg, the Biirgermeister con- 
tinued, knew how to appreciate the advantages 
which their commerce derived from the peaceful 
competition of all trading and seafaring nations. 
They watched with lively interest all new develop- 
ments in naval architecture, and they looked with 
admiration upon British achievements in this 
domain. 

Dr. Ménckeberg concluded with a warm expres- 
sion of welcome to the members of the Institution, 
expressing a wish that the visit to Germany, and 
more especially to Hamburg, might afford members 
the greatest gratification, and that personal inter- 
course and an exchange of suggestive ideas might 
contribute to foster trade and shipping on both sides 
of the North Sea. 

Dr. Ménckeberg delivered his address in German, 
it being subsequently translated into English by 
Mr. Holmes. At the conclusion of the reading, it 
was greeted with a hearty round of applause. 

Lord Hopetoun, the President, in tendering to 
Dr. Moénckeburg the thanks of the Institution 
for the hospitable welcome received, said that 
on looking round the large and crowded hall in 
which they were assembled, he almost feared that 
a whole shipload of guests might be regarded in 
some degree as a British invasion of the Father- 
land. It was, however, to be remembered that the 
Institution of Naval Architects was not a purely 

sritish institution, but, on the contrary, was cos- 
mopolitan to the highest degree. The headquarters 
were truly in London, but there were on the roll 
distinguished men from Germany, America, France, 
Russia, and, indeed, from every country where 
serious attention had been given to the art of ship- 
building. In matters which concerned the Institu- 
tion the members had no nationality. If causes of 
possible friction existed between the two nations— 
and the President was bound to confess that such 
causes were to be read of in the newspapers, 
although he would join in the hope that it was only 
in the newspapers that they did exist —these things 
were forgotten entirely on an occasion such as the 
present. The Institution was there as members of 
one nation—of one brotherhood, intent upon for- 
warding the interests of the Institution, and, by 
discussion, improving that great industry which is 
so important to the prosperity and happiness of the 
whole world. 

The President next referred to the papers about 
to be read. The meeting would be reminded that 
Germany had been, and is now, in the van of pro- 
gress as regards swift steamships; that it had run and 
was still running a neck-and-neck race with Britain 
in this particular respect, and that at times Germany 
had beenin front. The meeting would be reminded 
that Germany had led the way in the intreduction 
of twin screws in ocean steamships, the magnificent 
vessel by which members had been brought over 
being one of this type, and he would take the 
opportunity of assuring the kind hosts who had 
extended this hospitality of the gratitude felt by 
all who had experienced it, and who had thus had 
an opportunity of experiencing how excellent in all 
details were the ships of the great German lines. 

It had been a source of great interest to members 
to visit the grand harbour, and to witness the vast 
improvement made in the port and city of Hamburg. 
The citizens were nobly proud of the progress made, 
for whilst they had regard for the utility of all im- 
provements, they had no intention of sacrificing 
beauty and amenity to mere utilitarian considera- 
tions. In this way no pains were spared to make 
the city healthful, comfortable, and beautiful. 

The British people and the German people, the 
President continued, divided tae honour of being 
the two great commercial races cf the world. Each 
nation had done much to develop the more distant 
parts of the globe. 1t was impossible that this great 
work could be carried on with an entire absence 
of all rivalry. It was well this should be so, 
for rivalry and competition were the essence 
of success in commercial enterprise. But while 
in Britain we welcomed the existenceof that rivalry, 
we prayed that it might always remain a friendly 
rivalry. Englishmen regarded Germans as their 
blood relations. The two nations were descended 
from the same stock ; their language was derived 





from the same root. In times past the two 
countries had always been allies. Our fathers had 
fought together and been victorious together upon 
many a field in battles fought for the freedom of 
the world and the privilege of countries to work 
out their own destinies unimpaired. Neither nation 
was given to seeking empty glory for glory’s sake 
alone. Both nations had deeply planted in their 
breasts strong domestic tendencies and an ingrained 
desire for peace. The world surely is large enough 
to hold both, and there could be no necessity to 
tread on each other’s toes. They might pray, 
therefore, that the two great empires might ever 
go hand in hand as the pioneers of civilisation, 
Christianity, and peace. 

Three papers were read at the Tuesday’s sitting. 
The first was on ‘‘ The Maritime Position and the 
Principal Features of the Port of Hamburg,” by 
Franz Andreas Meyer, engineer-in-chief to the 
Free and Hanseatic City of Hamburg; the second 
was on “ Shipbuilding in Germany,” by C. Ferd. 
Laeiez ; and the third was by Lyonel Clark, on 
‘‘ Recent Improvements in Docks and Docking 
Appliances.” The first two were discussed at some 
length, but owing to shortness of time there was no 
discussion on the last. This is to be regretted, as 
the subject is one of considerable interest, and one 
of special importance to naval architects and ship- 
owners. Of course the matter could not be helped, 
as the time for adjournment had arrived, but it is 
to be hoped another occasion may be found to bring 
the subject forward again. 

We shall continue our report in our next issue. 





NOTES. 
Iron Propvuction IN JAPAN. 

ALTHOUGH the Japanese propose in the meantime 
to import the materials required for the making of 
locomotives and the building of ships, they do not 
mean to be content with that, but intend to go into 
the manufacture of iron and steel. According to a 
recent announcement in the Official Gazette, the 
Imperial Diet has approved of the appropriation of 
over four million yen (nominally 800,0001.) for esta- 
blishing an iron foundry, or, more correctly, a works 
for the production of steel. It is expected that the 
works will be completed by March, 1899, and that it 
will be started in the following month. The Gazette, 
with the usual Eastern exactitude, gives the numbers 
and salaries of the members of the staff, from the 
president, with a salary of 4000 yen per annum, 
down to the clerks with 30 yen per month. Allto- 
gether there are to be 82 officials of various grades, 
so that the establishment ought to be well looked 
after. Two foreign experts are to be engaged for 
a period of four years. The estimated output of 
the works is 60,000 tons a year at first, to be gra- 
dually increased as the works develop. The 60,000 
tons will consist of 35,000 tons of Bessemer steel, 
20,000 tons of Siemens-Martin steel, 4500 of 
wrought iron, and 500 tons of crucible steel. It is 
expected that the establishment will not be in full 
working order until April, 1900. The enterprise is 
being undertaken with great deliberation, and there 
can be little doubt that in the not very distant 
future Japan will be able to supply the iron and 
steel which is required for the numerous engineer- 
ing projects which are being put forward, and of 
which the Japanese have already given proof of 
their ability successfully to carry out. 


Tue Disprosat or TraDE REFUSE. 

By the terms of the Public Health Act the local 
authorities are legally bound to collect and dispose 
of ordinary house garbage, but are under no such 
obligation with respect to trade refuse. However, 
for sanitary reasons, it is almost as important that 
this latter should be cleared away as in the case of 
house refuse, and hence most corporations have 
found it necessary to take steps to assist the various 
tradespeople in the matter. In some cases this is 
done free of cost to the trade, whilst in others a 
charge is made to cover cost of collection and dis- 

osal, From information collected by Mr. F. J. C. 

ay, the borough engineer and surveyor of Brighton, 
and published in one of his recent reports, it 
appears that in different towns this charge varies 
from 1s. to 23. 6d. per load. In other instances 
investigated by him the authorities refuse to collect 
the refuse, but dispose of it free when brought to 
their destructors or ‘‘tips.” In Brighton no 
regular system has been followed up to the present. 
In cases in which shopkeepers have large accumu- 
lations and small storage space, trade refuse has been 
collected weskly free of charge, but this plan 





involves a heavy tax on the ratepayers, as the cost 
thus incurred is one-third of the total for house and 
trade, now amounting to 7902/. Mr. May accord- 
ingly recommends that in future a charge should 
be made, and that trade refuse should be collected 
systematically in a special set of corporation carts, 
this service being kept quite distinct from that for 
domestic refuse. The vans used should, he con- 
siders, have a capacity of 34 cubic yards, and 
should be provided with sliding covers. The cost 
of disposal at the destructor he estimates at 1s. 6d. 
per ton for Brighton, the refuse being of a very 
light character. 


ELEcrricaL COMMUNICATION WITH LIGHTSHIPS, 

From the fourth report of the Royal Commission 
appointed to inquire what lighthouses and light 
vessels it is desirable to connect with the tele- 
graphic system of the United Kingdom, it appears 
in only one foreign locality has a lightship been 
connected in this way, and that one is the British 
possession, Aden. The question is, however, re- 
ceiving attention in the States. As regards light- 
houses, on the other hand, Denmark seems to have 
taken the lead in connecting up telegraphically a 
number of her more important outlying lights with 
the mainland. The means of communication thus 
established is, however, used mainly for ordinary 
signalling purposes, messages of any nature being 
received from passing ships, and sent on as desired. 
Any vessel marking her number to one of these 
lighthouses is reported free of charge at Copen- 
hagen and Aarhus. Weather reports are also for- 
warded from the lights, as also the presence of 
shoals of fish, so that the use of the wires for life- 
saving purposes is here quite a subsidiary matter. 
The experience gained in coupling the lightships at 
the Goodwin, Harborough, Kentish Knock, Ship- 
wash, and Formby, has been far from satisfactory, 
as it has not yet been found possible to maintain 
the continuity of the cable for a single year. A 
new form of veering cable has, however, been tried 
at Formby, and so far has worked well. Experi- 
ments are also being made with an induction 
system. With the fixed lights no trouble has 
been experienced, though in the case of the 
Fastnet light special arrangements have had 
to be adopted. The submarine cable, 7.0288 
miles in length, is not connected direct with the 
lighthouse, but terminates in a copper mushroom 
anchor weighing 4$ cwt., which is submerged 11 
fathoms at low water, and is fixed about 60 ft. 
irom the Fastnet Rock. The shore end of the 
cable is connected with an underground cable 
passing through the post-office, and terminating on 
the other side of the promontory on which the 
latter stands in a copper centipede anchor sunk in 
about 2 fathoms of water. The circuit is thus 
completed through the sea; but on the Fastnet 
Rock is another wire, terminating on each side in 
&@ copper centipede anchor. When a current is 
sent from the mainland, part of the return current, 
instead of passing back entirely by sea, flows 
through the Fastnet line, working the instruments 
there ; and similarly, when a current is sent from 
the rock, part of it flows through the main cable to 
the post-oftice. 
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[First Nortce.] 

As the editor tells us in the preface, 10 years 
ago the first Naval Annual appeared, and since 
then how useful the publication has been to the 
country, it would be difficult to say. Of one thing 
we may be sure, that it has done more towards 
familiarising the people of England with the Navy 
than any other publication. If Lord Brassey and his 
son, the present editor, had done nothing more for 
the country than to found and carry on the Annual, 
they would have earned a very large share of the 
nation’s gratitude. The Army is always with us. 
There are constantly troopings of colours, military 
bands, parades, reviews, or sham fights going on, 
and troops of some sort are constantly passing 
through the country. Moreover, the Volunteer 
movement has brought a spirit of soldiering into 
thousands of civilian homes throughout the country. 
Such pageantry as the Navy indulges in is mostly 
reserved for service afloat, and outside the dock- 
yard towns, where all things of this kind are mere 
matters of business, one seldom sees much of 
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sailors of the Royal Navy ; even those that appear 
in the streets with their unobtrusive dress hardly 
amount t> as much as the two magnificent Life- 
guardsmen at Whitehall, so far as purposes of dis- 
play are concerned. 

Mr. Brassey and those who work with him have 
managed somehow to make the Naval Annual 
not only a useful manual, but an interesting book. 
We find scores of intelligent amateurs nowadays 
who talk quite learnedly about the thickness of 
armour on our battleships, the quick-firing guns of 
cruisers, the speed of destroyers, and other even 
more recondite subjects, their source of informa- 
tion being ‘‘ Brassey’s Annual.” All this is a very 
distinct gain, for we can hardly doubt that the ease 
with which money has been obtained from the 
House of Commons during later years, and the 
dwindling opposition of the Treasury, has been 
due to the wider knowledge of naval affairs on the 
part of the public. 

The present issue of the Naval Annual, although 
generally on the now familiar lines of former 
volumes, differs somewhat in detail. The public 
will hear with sincere regret that two of Mr. 
Brassey's former collaborateurs have been pre- 
vented from joining in the work. Mr. Barnes, 
who, in the course of along career, did so much 
valuable work at the Admiralty of which the 
public never heard, and who has been connected 
with the Annual from its inception, has been pre- 
vented by illness from taking charge of the Tables 
of warships which form the most substantial part 
of the work, or at any rate that part which is most 
often referred to. It is satisfactory to know, how- 
ever, that he was sufficiently recovered in time to 
take charge of the illustrations. The second gap 
in the ranks has been caused by the serious illness 
of Mr. Thursfield, an accomplished writer who has 
made naval matters his particular study, and who 
has contributed a critical chapter on the naval man- 
ceuvres of the year in recent isssues. Commander 
Robinson has filled the place left vacant by Mr. 
Barnes. He has introduced some new features in 
the body of the Tables, and doubtless they have 
been brought up to date. That is # matter we 
shall better be able to judge of later, because the 
Tables will undergo a constant course of sampling 
as time passes, for ‘‘ Brassey” is the most con- 
venient book of reference in matters of this kind. 
We should be glad, however, for some guidance as to 
what the figures in certain celumns of the Tables 
refer to. For instance, is ‘‘ displacement”’ the dis- 
placement at trial draught, or is it that at the 
*‘maximum draught” mentioned in another column? 
The ‘‘indicated horse-power” and ‘“‘speed” columns 
also are a little uncertain. Do the figures refer to 
legend or to actual trial? Evidently in some cases 
one standard is taken and in others another. 
Naturally it is impossible to get full trial data of 
all ships, if only for a reason similar to that given 
for not ringing the bells in honour of Queen Eliza- 
beth—namely, that no trials are run. Still it is 
desirable either to have uniformity or know to 
what the figures refer. 

The bulk of the work in the present volume has 
fallen upon the editor, who opens with a chapter 
on the ‘‘ Progress of the British Navy.” A long 
description of the Powerful is given, which is 
quoted as being taken from the Naval and Military 
Record, but which, unless Mr. Brassey has made a 
mistake, must have been lifted bodily from the 
columns of the Times. Naturally Mr. Brassey is not 
to blame for this, as he honestly gives what he sup- 
poses to be the original source of information. 
Mr. Brassey devotes a page to the subject of 
‘* Admiralty Contracts,” and the complaints made 
by contractors against the treatment they have 
received. He very justly says that if shipbuilders 
take contracts at prices which do not pay, they 
have themselves to blame for their losses ; but that 
is not the point. If the Admiralty methods make 
ships unnecessarily expensive, the country will, 
sooner or later, have to pay. That means asmaller 
Navy, for the sum that the House of Commons 
will vote is limited. The matter is worth far more 
epace than Mr. Brassey has devoted to it; and, 
indeed, we cannot call to mind a subject more 
appropriate to the Naval Annual than a dis- 
cussionon Admiralty procedure in regard to con- 
tract work. The system now in vogue, which 
has grown up in a piecemeal, hap-hazard fashion, 
cannot possibly give good results. By it the 
professional officers find themselves hampered 
at every turn. They are powerless to combat evils 
of which they cannot fail to be conscious. We 








know that a great many of the technical officials, 
the constructors and engineers, are averse to change. 
They prefer the present system, which relieves 
them of respousibility for their own work ; they 
find in their transient chiefs a comfortable buffer 
between themselves and the public. These are the 
more timorous spirits. They generally console 
themselves in their half-heartedness by calling it 
loyalty to ‘the Department ;” but they might 
remember that there is a larger duty than loyalty 
to a department, and that is loyalty te the State. 
The present system of Admiralty administration 
seems expressly designed to whittle away respon- 
sibility. The temporary chiefs—the parliament- 
arians and naval officers who come and go, the 
First Lords and Controllers—are the men theo- 
retically accountable, but every one knows it 
would be useless to bring them to account. If 
such a thing were tried, the man who did the 
mischief would be the man who had just 
gone. So it is we have a cumbrous and costly 
system of contract procedure; a system which 
makes ships dear, and yet prevents the shipbuilder 
from earning a profit; a system for which no one 
is to blame but those who, prompted by class 
interests and caste prejudices, oppose its abolition. 
Departmental commissions are useless in this 
matter. They are simply packed juries. It would 
be a great thing if Mr. Brassey, who has earned 
the confidence of the public, would take the matter 
up. 

Mi The Progress of Foreign Navies” is dealt with 
by M. E. Weyl], a thoroughly competent critic. 
‘* At the present moment,” he says, ‘‘ warship con- 
struction is undergoing a process of evolution ; 
for not only is it sought to give to a battleship 
proper protection for its top sides and its guns 
against explosive shells, but a very marked ten- 
dency is also displayed at the various Admiralties 
to build armoured cruisers of large displacement, 
in which the vitals and the portion above the water 
line are covered with armour of medium thickness 
consisting of steel plates hardened by the Harvey 
process. ... It would seem that at the present 
moment the choice lies between the battleship of 
17 or 18 knots and the armoured cruiser of 20 to 
23 knots.’’ In speaking of the French Navy, M. 
Wey] makes reference to the difficulty experienced 
in getting the Brennus through her trials. The 
engines gave trouble owing to hot bearings, and the 
giving way of the decks under the impact of heavy 
seas that were shipped appears to have been due to 
a cause which jwas designedly present. It appears 
that ‘‘in order to resist the blast of the big guns 
a certain elasticity had been given to the upper 
deck, with apparently satisfactory results, for the 
guns were fired ahead, astern, and in all directions 
without causing the least damage. Yet while 
steaming about 17 knots, the Brennus shipped 
several heavy seas, with the result that the upper 
deck subsided several centimetres.” 

M. Wey], in contradicting a misstatement made in 
the House of Commons, that water-tube boilers had 
been abandoned in the French Navy, says: ‘‘ The 
following list of ships, which includes practically all 
the battleships, cruisers, and torpedo gunboats now 
building in France, will suffice to show the incorrect- 
nessoftheassertion.” Theships fitted with the boilers 
of the d’Allest type include the four battleships, 
two ccmmerce destroyers, three cruisers, and one 
torpedo dépot ship. Those fitted with Belleville 
boilers include four battleships, two armoured 
cruisers, five second-class cruisers, two third-class 
cruisers, and one torpedo gunboat. Normand 
boilers have been placed in an armoured cruiser 
and two torpedo gunboats. The names of the 
various ships are stated, as well as those with 
water-tube boilers already in commission. Outline 
particulars of various French warships are also 
given in this chapter, and mention is made of 
steam trials. The German Navy is next dealt 
with, and we are told that, ‘‘in consequence of 
recent events, it has been asserted that the Ger- 
man Government proposes to ask for large 
sums of money for the increase of the navy.” 
The Kaiserin Augusta has had to be strengthened 
owing to weakness of hull. Experiments have 
been continued with liquid fuel, but we are not 
told with what result. The battleship Deutsch- 
land has been reconstructed, ‘‘ the wood originally 
employed being replaced by steel and aluminium.” 
The capsizing of the torpedo-boat off Cape Skagen 
was due, we are told, to heavy seas descending the 
funnel and extinguishing the fires. There are 
about 50 torpedo-boats of the same type in the 





German Navy, and all built at Elbing. In the 
section devoted to the Italian Navy, the most 
notable thing is the statement that experiments 
with the submarine-boat Delfino, which is 49 ft. 
long, are said to have been satisfactory, and several 
more boats of this modified type are in construc- 
tion. The Delfino is said to have made a speed of 
10 knots under water. Russia appears to be busy 
adding to her navy; while nearly all the other 
countries that have fleets are doing something, 
even Sweden and Greece going in for three 
small battleships apiece, besides other craft. 
Considerable space is given to the United 
States, the navy of which country is to be increased 
in consequence of the Venezuela incident. Very 
full particulars are given of the two new battleshi 
Kearsage and Kentucky, which are to be heavily 
armoured, and are, moreover, to be protected by 
‘‘compressed, fireproofed, American corn-pith 
cellulose being worked the entire length of the 
vessel in the region of the water line.” M. Weyl 
criticises unfavourably the American methoi of 
mounting four guns in a double turret, and will 
carry a great many naval critics with him in his 
remarks, The Americans are likewise going in for 
the luxury of a submarine boat. She is 80 ft. long, 
11 ft. in diameter, will go 19 knots light, 14 knots 
awash using only steam power, and 8 knots sub- 
merged, but will keep this up for six hours. In 
dealing with the Argentine Navy reference is made 
to the Buenos Aires, built by Armstrongs, and 
engined by Humphrys. A brief extract is taken 
from the Times, but seeing that this vessel is the 
fastest shipin the world, and is altogether a most 
interesting craft, more notice might have been 
taken of her with advantage. 

Mr. Brassey follows M. Weyl with a chapter on 
‘Relative Strength,” in which he gives figures 
showing the expenditure of the leading naval 
powers on ship construction. In the course of this 
chapter the author takes occasion to discuss the | 
policy of abandoning the Mediterranean, which has . 
been advocated by some persons of late, and takes 
the orthodox view that it would be a very foolish 
thing todo. A great deal of useful information is 
contained in this chapter. In concluding, Mr. 
Brassey says we must have more battleships, and 
quotes his letter to the Times of November last, in 
which he expressed views as to the class of battle- 
ship required, views which have been well borne 
out by the action of the Admiralty in including the 
‘*new Renowns ” in this year’s estimates. 

M. Wey] again succeeds the editor in Chapter IV., 
which is devoted entirely to ‘‘ The French Navy,” 
a sketch of French procedure in regard to naval 
administration er given. ‘‘Since 1870,” we are 
told, ‘‘ thirty-one Ministers have held the portfolio 
of Marine in France ; the vitality of the Navy must 
have been great to have survived such frequent 
changes. Those who have directed the administra- 
tion during this period have passed away without 
leaving any durable impression. Some have initiated 
various reforms, but no one has been able to carry 
out the changes necessary to bring the administra- 
tion up to the level of the requirements of the 
age.” We are not so changeable in this country as 
they appear to be in France in regard to the head 
of the Navy, but it is very seldom we keep a First 
Lord long enough for him to learn his business 
and then put his knowledge to account. The re- 
marks above quoted might be quite truthfully 
applied to our own naval administration, though 
perhaps not to so fullan extent. Those interested 
in these matters will do well to read this chapter 
in the Annual. The Italian Navy and its admini- 
stration is dealt with in a separate chapter by Jack 
la Bolina. 

The Annual has never been strong in the quite 
unfashionable engineering department, and this year 
but small space is devoted to the mechanical section. 
It may be we are not an unbiassed judge in this 
matter, but it does seem a somewhat disproportionate 
allocation of space to give only about 14 pages of 
matter to the machinery of our warships in a book 
of close on 450 pages. The short chapter devoted 
to the propulsive element is contributed by one of 
the two new writers for the Annual, Mr. G. R. 
Dunell, who confines himself almost wholly to the 
water-tube boiler question. He gives credit to Mr. 
Durston and his colleagues for their courage and 
= spirit in taking upon themselves responsi- 

ility by advising the wholesale introduction of 
water-tube boilers in large vessels of the fleet. We 
have expressed similar views on previous occasions, 
The author does not appear to hope great things 
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from ‘‘ induced draught,” to which subject a page 
is devoted. Almost the whole of the remaining part 
of the chapter is devoted to an explanation of the 
cause and effect of circulation in water-tube boilers. 
No expressions of opinion are given as to the 
merits of various types now before the public, 
although, if one may read between the lines, 
there appears to be a leaning towards the small 
tube type. In the few words at the end of the 
chapter which deal with propellers, the superiority 
of manganese bronze over steel is pointed out, some 
examples being given. 

We reserve our review of the remaining part of 
the Annual for a further notice. 





PACKING BLOCKS. 

Tne annexed illustration shows the ‘‘Sundale” 
packing block for use in adjusting work on the tables 
of machine tools, which is manufactured by Messrs. 
Selig, Sonnenthal, and Co., of 85, Queen Victoria- 
street, London, It will be seen that this handy 
device comprises two wedge - shaped blocks work- 
ing the one over the other, and provided with a 
fine screw adjustment, which is continuous over 





the entire range. This screw enables a steeper 
angle of wedge to be adopted than in the case of 
ordinary double wedges without screw, and prevents 
all danger of slacking back. There is a scale on the 
side of the block by which the thickness can be accu- 
rately adjusted. ‘The packing blocks are made of four 
different lengths, viz., 4 in., 6 in., 8 in., and 10 in. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., June 4, 
DvuLnNess prevails in most iron and steel centres, 
though it must be understood in a comparative sense. 


Structural steel has been advanced 8s. per ton. Plate 
iron is steady. Pipes and tubes are dull, but there 
are favourable possibilities in sight. Pig iron is 


weaker, and next month’s statement will probably 
show a reduced production. Some holders of stocks 


have weakened the market by offering iron at shaded |* 


rates, Charcoal and Bessemer iron hold up at early 
spring quotations. Bar mills have less work ahead 
than for six months past. Sheet-iron orders for autumn 
delivery have been presented in Western Pennsylvania, 
where also large requirements in plates and shapes 
have been under consideration during the past week. 
Railroad building, except in certain restricted sections 
of the west, is at alow ebb, but, as heretofore men- 
tioned, there is an extraordinary amount of work in 
contemplation ; much of this will no doubt be under- 
taken in July and August. The demand for coke is 
moderate, and allows one-third of the Connelsville 
region to be idle. Coal production is heavier than at 
the same time last year, on account of the greater 
activity, particularly among the smaller industries, 





CANADA AND FRANcE.—The Canadian Parliament has 
passed a resolution approving a subsidy of 10,000/. for a 
fortnightly steamship service between Canada and France, 





Screw PROPELLERS AND MARINE PROPULSION: 
ErratuM.—We regret that by a printer’s error the price 
of the above work, reviewed on page 752 of our last issue, 
was incorrectly given as 1s. in place of 12s. 6d. 





Ruston, Proctor, AND Co., Lim1rep.—The report of 
the directors of this company for 18956 states that, 
including 3065/. 10s. 1d. brought forward from 1594-5, the 

ear’s trading resulted in a balance of 45,431/. 03. 8d. 

‘rom this there has been deducted for depreciation of 
plant and machinery, 32571. 74. ; office furniture, 154U. 103. ; 
and directors’ remuneration to March 31, 1896, 1000J.; 
leaving 41,019/. 23. 8d. Oat of tuis there has been paid 
inberest on 250,000/., debentures, '0,625/., and an interim 
dividend of 5s. per share November 1, 1895, 6250/., leaving 
24,144/. 23. 8d. The directors appropriate this amount 
as follows: Payment of a dividend of 11s. per share 
free of income tax (making with the interim dividen 

paid November 1, 1895, 8 per cent. for the year), 13,7501. ; 
in reduction of goodwill account, 8000/.; leaving a 
balance to be carried forward of 2394/. 2s.8d. The report 
of the directors further states that, as in previous years, 
the stock of materials and the finished stock of machinery 
at Lincoln and abroad have been taken at cost price. 
The buildings, plant, and machinery have been well 
maintained out of revenue, in addition to which 5 per 
cent. has been deducted for depreciation of plant and 
machinery, 





MISCELLANEA. 


Ur to May 1 of this year the Baldwin Locomotive 
Works had built 688 locomotives compounded on the 
Vauclain system. 

A concession has been given to the representative of an 
American company for the construction of the first 
Korean railway—between Seoul and Chemulpo, 30 miles 
long. 

The London County Council have decided to construct 
a tunnel for foot passengers under the Thames between 
Millwall and Greenwich, the estimated cost of which is 
put down at 70,5001. 

A concession has been asked for the construction of 
an electric tramway between Malmé and Limhamv, a 
distance of some 5 miles, The overhead system is likely 
to be adopted, and the electric station will probably be 
erected at Lilla Framnés. 

The offer of the London Tramways Syndicate to the 
London County Council has been referred to the Finance 
Committee, and there is therefore some prospect of this 
excellent bargain, from the ratepayers’ point of view, 
being accepted by that body. 

The American liner St, Paul completed a record pas- 
sage from Southampton on the 5th inst. The time occu- 
pied on the voyage was 6 days 5 hours 32 minutes, which 
compares with the previous record of 6 days 7 hours 14 
minutes, made by the New York of the same line. The 
actual distance covered by the St. Paul on her record 
passage was 3113 knots. 


At the rp Dockyards, Copenhagen, there has just been 
completed the largest Danish torpedo-boat, the Hajen ; it 
is of 143 tons, and the indicated power will be 2200 horse- 
ewe Besides several torpedo-firing appliances, ib will 

ave two rapid-firing guns. This is the third torpedo- 
boat built at the Copenhagen Dockyard. 


Compressed air motors are to be tried on the tramlines 
of the Eckington system in Washington; 10 cars are 
being provided by H. K. Porter and Co., Pittsburg. 
According to the present plans power is to be supplied to 
the motor from a tank carried in front on the low truck. 
It will be coupled on at the power-house and replaced at 
the end of each round trip. 


The traffic receipts for the week ending May 31 on 
33 of the principal lines of the United Kingdom amounted 
to 1,681,3337., which was earned on 18,863 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,657,362/., with 18,728? miles open. There 
was thus an increase of 23,971/. in the receipts, and an 
increase of 134} in the mileage. 

The annual report of the Sault Ste. Marie Canal con- 
tains some interesting statistics. During 1895 there 
passed through the, two canals, American and Canadian, 
15,063,000 tons of freight valued at 159,575,129 dols., an in- 
crease of 14,000,000 dols. on the returns for the previous 
. The cost of transporting this freight is said to have 

mn 14,238,758 dols., the average distance carried being 
828 miles, so that the rate per ton-mile was 1.14 mil, or 


The World’s Columbian Exposition Salvage Company 
have —a completed their task of removing the build- 
ings av Chicago. A few buildings are to be allowed 
to remain, notably the Art Palace. It will be re- 
membered that several of the larger buildings were 
burned down, and all that remained was the steel fram- 
ing. A few of the smaller buildings have been removed 
to other sites, but, on the whole, disappointing prices have 
been realised. 


Under the tiole of ‘‘Self-Propelled Traffic. An Kaster 
Egg,” Sir David Salomans has just issued a small pamphlet 
dealing with the present position of the road motor ques- 
tion. Sir David has had practical experience with most 
of the motor carriages, and his remarks are well worth 
reading by any one contemplating the purchase of such a 
motor, or thinking of investing in companies proposing to 
manufacture such carriages. The pamphlet is printed at 
the Courier office, Tunbridge Wells, apparently for 
private circulation, 


According to the American Machinist, rifle bullets were 
recently to cut some 48-in. openings on a steel pipe 
7 ft. in diameter and 4 in. thick at the Big Cottonwood 
Canyon, near Salt Lake City, where a large water-power 
plant is being erected. At the start an attempt was 
made to cut out the openings with ‘‘cape” chisels, but 
progress was so slow and the task so tedious, that re- 
course was had to therifle. Steel bullets cased with copper 
were used to perforate a line of holes in the pipe, the work 
being done very rapidly. 

A trial run with the first of a set of 15 very large ex- 
— engines, recently built by Mr. Worsdell for the 

orth-Eastern Railway Company, took place on Tuesday. 
The engine in question, “‘ No, 1869,” has cylinders 20 in. 
in diameter by 27 in. stroke. The drivers, four coupled, 
are 7 ft. 7} in. over treads. The boiler is designed to stand 
a pressure of 200 1b. per square inch, though it was worked 
at 1751b. in the trial. The tender holds 3000 gallons, and 
as track tanks are being laid between Lucker and Beal, 
this supply will prove ample in service. 


Messrs. Spiers and Pond, Limited, have just obtained 
an independent water supply at their Jaundry at Battersea 
in an economical manner. Six 2-in. driven tube 
wells, sometimes known as Abyssinian wells, are coupled 
together by horizontal mains, and connected to a pump 
which draws from the lot at once. A plentiful supply 
of good soft water was found ata depth of 23 ft. below 
surface in the sand beds, and the yield per hour amounts 
to 3600 gallons. The work was carried out by Messrs. 





Alfred Williams and Co., Great Eastern-street, E.C. 





A Parliamentary return has just been issued of all con- 
tracts for articles of home manufacture e in the 
United Kingdom by the several Government departments, 
between April 1, 1895, and March 31, 1896, with con- 
tractors outside the United Kingdom. The contracts 
amounted to a total sum of 7932/., and were entered into 
by the Admiralty and the War Office as follows: Admi- 
ralty—Bourdon’s gauges, 497/.; salt pork, 5853/.; and 
carbons for electric lights, 219/.—total, 6569/.; and the 
War Office—disinfecting apparatus, 56/.; revolution 
counters, 35/. ; projector mirrors, 1051/.; army telegraph 
dating stamps, 44/.; and emery wheels and rims, 177/,— 
total, 13637 


The trade returns for the past month do not appear so 
st sisfactory as those of the previous months of the year, 
inasmuch as the imports are below the total of May, 1895, 
and the exports show only a small increase. It must, how- 
ever, be borne in mind that the past month contained only 
24 working days compared with 26 in May last year. The 
imports are valued at 33,349,988/., a decrease of 1,402,0987., 
equal to 4.0 per cent., und the exports of British and 
Irish produce at 18,812,927/., an increase of 468,183/., 
equal to 2.5 per cent. The exports of foreign and colonial 
merchandise are below last year by 444,827/., and amount 
to 4,770,9582. As regards the imports the classes of 
articles which are higher in value are animals for food, 
tobacco, metals, and miscellaneous raw materiale. All 
others show decreases. 


The names of the 20 torpedo-boat destroyers ordered by 
the Admiralty some time ago are as follow: The Alba- 
tross, Coquette, Cygnet, and Cynthia, by Messrs. Thorny- 
croft and Co., of Chiswick; the Arab and Kestrel, by 
Messrs. J. and G. Thompson, of Clydebank, Glasgow ; 
the Bullfinch and Dove, 4 Earle’s Shipbuilding and 
Engineering Company, of Hull; the Cheerful and Mer- 
maid, by Mesers. Hawthorn, Leslie, and Co., of New- 
castle-on-Tyne ; the Fairy, Gipsy, and Osprey, by the 
Fairfield Shipbuilding and Engineering Company, of Glas- 
gow ; the Leopard and Otter, by the Naval Construction 
and Armaments Company, of Barrow-in-Furness; the 
Sylvia and Violet, by Messrs. Doxford and Sons, of Sun- 
derland ; the Express, by Laird Brothers, of Birkenhead ; 
and the H'lirt and Fawn, by Palmer’s Shipbuilding Com- 
pany, of Jarrow-on-Tyne, 


The rubber tyres now so common on hansom cabs were 
originally introduced on Lord Shrewsbury’s hansom in 
1884, and the patents for the undercut steel groove tyres, 
by means of which the rubber is fixed to the wheel, are 
now owned by the Shrewsbury and Talbot Cab and Noise- 
less Tyre Company, Limited, of 24, Page-street, West- 
minster,S.W. Until the advent of these tyres, there had 
been no demand for undercut grooved sections, and hence 
rolling-mill proprietors were not at first prepared to supply 
them. The matter was not, it is true, a particularly diffi- 
cult problem to solve; but naturally, Mr. Carmont, who 
first attempted it, was able to secure a valid patent. The 
method is so simple as to be almost obvious. The groove 
is first rolled with parallel sides, and an arched or 
angular bottom. This arch is then flattened on a second 
rolling, with the natural result of causing the sides to 
bend inwards, and so form a dovetailed groove, 


From statistics just issued in Chicago it appears that 
10 years ago there were but four tramway companies in 
Chicago, capitalised at 11,437,000 dols., and working a 
street mileage of 90 miles. To-day there are 29 distinct 
corporations engaged in local transportation business, 
having an aggregate capitalisation of 187,208,000 dols. and 
operating 342 miles of street mileage. Of the four 
systems in existence 10 years ago, three were worked 
entirely by horses, the fourth using both cable and horses. 
Now the horse car has practically disappeared from 
Chicago, the motive power at present being: Surface 
roads—electric, 255 miles; cable, 42 miles; horse, 18 
miles. Elevated roads—electric, 15 miles ; steam, i1 miles. 
In addition to the roads now completed, construction 
work is rapidly progressing upon five surface and elevated 
roads, all to be worked by electricity ; these will, when 
completed, increase the total city mileage to 400 miles. 
Against these figures it is interesting to place the state- 
ment that London has less than 3 miles of mechanically 
worked tramways, while the total street length of tram- 
ways is only 136 miles. 

The Water Committee of the London County Council, 
in a report which ‘has just been issued, state that under 
the standing orders of the Council, unless their recom- 
mendation were brought up by the 9th inst., the 
Council would not be able to initiate any legislation with 
regard to the water supply in the coming session. With- 
out desiring to prejudice the position ot the water board 
proposed in the Government Bill, the committee 
nevertheless could not disregard the possibility that the 
Government Bill might not become law. They therf.re 
recommended the Council to go forward in the matter of 
a supplementary supply from the Welsh water areas. 
Certain engineering and other details in connection 
with the scheme might require reconsideration. The com- 
mittee have engaged the services of two eminent engi- 
neers, whose opinions will in due course be reported. The 
committee formally recommend the Council to pass a 
resolution authorising application to be made to Parlia- 
ment in the ensuing session for power to bring additional 
supplies of water to London from the watersheds of the 
Usk and Llangorse, upon the lines of the report of the 
Water Committee as approved by the Council. The com- 
mittee add that, on the subject of the future supply of 
water to the metropolis, they cannot disregard the ques- 
tion of the purchase of the existing water undertakings, 
but for the present they consider it sufficient to recom- 
mend that a Bill or Bills should be 8c wena for introduc- 
tion in the session of 1897 for the purchase of the under- 
takirgs of tLe eight metropolitan water companies, 
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ELECTRICAL ROAD CARRIAGE. 


MESSRS. THRUPP AND MABERLY, LONDON. 


CONSTRUCTED BY 

















WE illustrate above an electrically driven victoria 
which has been constructed by Messrs. Thrupp and 
Maberly, of 425, Oxford-street, for the Queen of 
Spain, under the instructions of Mr. G. Julien, a 
Spanish electrical engineer. The carriage, which 
is canoe-shaped, is very highly finished, and is a 
beautiful specimen of the coachbuilder’s art. The 
steering is effected by an old device, which has 
been recently revived for use with horseless car- 
riages. The front axle is fixed, and has a short 
piece pivoted to each end, and on these short pieces 
the wheels run. Both pieces can be simultaneously 
set at an angle to the axle by means of a steer- 
ing lever, and in this way the carriage is steered 
with certainty, and without any _ effort. Each 
hind wheel is driven by a chain from a pulley ona 
cross-shaft, this shaft being provided with the usual 
differential gear. Au Immisch motor is used, running 
at 1200 revolutions per minute at full speed. 

As to the source of power, Mr. Julien preserves an 
almost complete reticence, pending the publication of 
his patents. The following statement has been furnished 
tous. The electric current is supplied from a primary 
dry battery, which weighs only 2 cwt., and will gene- 
rate sufficient energy to run the carriage at a speed of 
10 miles an hour and at full or half speed for 60 hours 
without any attention. The battery, it is said, can be 
recharged easily and cheaply by the driver himself 
without going to a charging station. The lighting of 
the three lamps is provided from the same source. 

The cells are placed under the seats out of sight, and 
the motor is in a case under the floor. This is already 
the fifth electrical motor car made by the same firm, 
and the results will be watched with much interest. 








INDUSTRIAL NOTES. 


Tue Industrial Exhibition at the People’s Palace is 
an event of too much significance not to find a place in 
‘‘ Industrial Notes.” The East-end of London was in 
holiday costume on Saturday last, when the Prince 
and Princess of Wales, accompanied by the two 
Princesses Victoria and Maud and Prince Charles of 
Denmark, opened the exhibition. The road from the 
City to the People’s Palace is, as a rule, very suitable 
for display, as, after leaving Aldgate Pump, from 
Whitechapel Church all along the Mile End-road the 
thoroughfare is sufficiently open most of the way fora 
grand boulevard, only that it is without foliage. Once 
trees were tried, but the urchins would not give them 
time to grow. It was not for wantof air, or moisture, 
or sunshine, that they ceased to thrive; they were 


killed by too much attention, not by the gardener’s* 


care, but by the unskilful, not tosay vicious, prunings of 
the street arabs, who are rather plentiful in that quarter 
of London. But the inhabitants knowhow tobe en féte 
when Royalty condescends to visit the neighbourhood, 
and the experienceis not new, although infrequent. Any 
of the Royal Family are sure to receive a hearty wel- 
come, especially when they visit the grand Palace at 
Mile End. The ‘‘ Queen’s Hall” in that Palace is one 
of the grandest structures in London, both in size and 
in style and decoration. But the exhibition is held 
not in the Palace itself, but in a huge iron structure 
erected in the Palace grounds ata cost of some 4000/. 


The first exhibition of the kind held there was in 








1887 — Jubilee Year—and was visited by about 
250,000 people, so that it was regarded as a great 
success. The _— exhibition eclipses the former in 
magnitude, and it is hopefully expected that it will far 
exceed it in attractiveness, so that, as a financial pro- 
ject, it is anticipated that it will pay. Other attrac- 
tions than the Exhibition itself are offered, such as 
grand concerts in the beautiful Queen’s Hall, floral and 
other exhibitions, and similar amusements, The West 
of London is well provided just now with places of 
resort, such as the Imperial Institute, the Indian and 
Ceylon Exhibition, at Earl’s Court, Olympia, and 
other places in which to spend a pleasant evening ; 
the East End offers a not unworthy substitute at the 
Palace in the Mile End-road. 

The object of the exhibition at the People’s Palace 
is to display the artsand industries of London, especi- 
ally the East-end of London. The committee who 
organised the undertaking was mainly desirous of 
exhibiting the skilled work of persons in their own 
particular handicrafts. At the first exhibition there 
was an almost severe adhesion to the principle that the 
exhibits of each class must be from the hands of those 
who get their living by the trades represented, or by 
apprentices and others connected with those particular 
trades. But in some instances amateur performances 
are not to be despised, for they exhibit the natural 
bent of the worker, whereas often the occupation he 
follows is purely accidental---the calling being selected 
not by reason of fitness, but by necessity, if, indeed, 
selection it can be called in such cases. But the main 
purpose of the exhibition is the display of workman- 
ship in the arts and crafts of the East-end. The 
beautiful productions of the Spitalfields looms are 
shown to perfection, both in their finished state and 
in process of weaving. The torpedo net exhibited 
by the Thames Iron and Shipbuilding Company is 
almost like ‘‘loom-work.” Shipbuilding and engi- 
neering are well represented in the exhibition, as, 
indeed, they pk 5 be, for the chairman is the chief 
of the Thames Iron and Shipbuilding Company. The 
city companies have contributed liberally towards the 
success of the undertaking, both by financial support 
and by exhibits. The models and pieces of workman- 
ship by craftsmen, apprentices, &c., fill a considerable 


space in the building, and show considerable skill and | P 


finish. Asa matter of fact, we are made aware of the 
excellency of our workmanship by such exhibitions as 
these. Those who remember the exhibits of 1887 will 
be struck by the apparent progress made since that 
time, we say apparent, because no absolute test of 
progress can be instituted, inasmuch as possibly the 
first exhibition may not have attracted the best pro- 
ductions of lathe and loom, or other apparatus. 
But it may be safely said that there has been pro- 
gress in many directions. It is supposed by many 
that London is deficient in great industrial enter- 
prises, but there are few industries that have not a 
place in this vast metropolis. Engineering, shipbuild- 
ing, and all cognate industries are carried on exten- 
sively ; textile trades are represented, but mainly by 
silk; the building trades, tet, shoe, and leather 
trades, cabinet work, and a host of others can compete 
with most centres, if not in extent, at least in quality. 





The June report of the Ironmoulders of Scotland 
speaks cheerily of the state of trade, the total number 


of working members, that is, of those in actual work, 
being higher than ever was reached before. Con- 
versely, the number out of work is smaller. Only 240 
were idle on benefit, but there were 227 others idle or 
partially idle, but not entitled to benefit. Of course 
the idle in both cases include any who are out in con- 
sequence of a dispute. But there is another indica- 
tion of the state of trade, not an unusual one when 
trade is good, and that is the complaints of employers 
that the men needlessly, wantonly, and foolishly lose 
time, or, in the words.of the report, “‘ absent them- 
selves from their work.” A hope is expressed that 
this will not continue, as the complaints which reach 
the office are a reflection upon the society as a whole. 
Reference is made to the practice in no spirit of severe 
condemnation, but with regret. The men complain when 
there is too little work, they neglect it when it is plenti- 
ful. The wages movement goes on apace ; advances are 
chronicled as having been made at Glasgow, Edin- 
burgh, Paisley, Coatbridge, Dumbarton, Greenock, 
and Kilmarnock ; in the latter place there was a brief 
resistance on the part of one employer, but that ceased, 
and the men gained the ls. per week asked for. In 
some other Scottish towns negotiations have been 
either successfully completed for advances at an early 
date, or such negotiations are still in progress. It is 
rather significant that the average wages in the chief 
towns in Scotland are being raised to a higher stan- 
dard than they ever attained before. This levelling 
up process is going on in other trades, especially in 
all that concerns engineering and in the building 
trades. The Moulders’ Society have refused to be 
ee at the forthcoming ‘‘ Socialist Congress,” 
only 618 voting in favour and 1657 against ; the other 
members did not vote. The union has, however, 
elected its delegates to the Trade Union Congress as 
usual, ‘he voting as to sectionising the society has 
been adverse to the proposition, by 2407 to 621. The 
proposal is therefore lest. 





The report of the Amalgamated Carpenters and 
Joiners is most exceptionally good as regards the state 
of employment. The total membership has now reached 
46,275, of whom only 388 were unemployed, and of 
these 130 were in the colonies or in foreign countries, 
so that only 258 were out of work and on the funds in 
the United Kingdom. Such a small proportion of 
unemployed ought to satisfy the most discontented 
trade unionist. Strikes, or disputes which have been 
settled before they developed into strikes, have been 
rather numerous of late, but in most instances the 
workmen have been gainers by the concessions of em- 
ployers. At Portsmouth a strike took place of some 
300. In Dublin the carpenters, bricklayers, and others 
struck work, the carpenters for 3s. per week advance. 
After much negotiation the questions in dispute were 
narrowed down, but no settlement was arrived at. 
The dispute in London is referred to, and explained in 
some detail. The report states that the carpenters never 
insisted upon the discharge of non-union men, nor 
did the members refuse to work with them. In so 
far as the joiners are concerned, the matter has now 
been settled. At Huddersfield the dispute is at an 
end—by a present advance and a further advance on 
July 13, the total being 2s. per week. At Chester-le- 
Street, St. Annes-on-the-Sea, and Heywood the men 
have received advances in wages and other concessions. 
At Ayr the wages have been advanced, and also all along 
the north-east coast by 1s. 6d. per week, in so far as 
those engaged in the engineering and shipbuilding 
industries are concerned. At rt all disputes 
have been settled by a uniform code of rules, whereby 
disputes with ship-joiners will be averted. Advances 
have also been secured at Birkenhead, Mudford, 
Arnold, Cradley Heath, Brierley Hill, Stourbridge, 
Southampton, Monmouth, at Newry, Troon, and some 
other places. All along the line there has been a level- 
ling up of wages in this branch of the building trades, 
As regards the present and the immediate future, in 
11 places the members are cautioned against accepting 
work before seeing the branch secretary, and at four 
laces to keep away, as a dispute is on, In a few 
instances the matter has been settled since the report 
was printed, and others are ina fair way of settlement. 





The activity in the engineering and kindred indus- 
tries throughout Lancashire continues in all branches. 
Stationary engine builders are kept fully engaged, 
as they have generally been for a long time past. 
Machine tool makers are very busy, and will be 
evidently for a long time to come with orders 
already in hand. The boiler shops are also full of 
activity in nearly all instances. The locomotive 
builders have sufficient work in hand for some time 
forward, over the present and into the next year. 
There are heavy orders on hand for India, Japan, and 
other countries abroad. Amongst the heavy orders 
recently secured are some very powerful cotton 
presses for Egypt and India, one of which will weigh 
180 tons, and be capable of turning out 60 bales per 
hour. Everywhere in all departments there is life 








and activity. This flush of trade is evoking some 
movement on the part of the workers, the object being 





792 


ENGINEERING. 





[JUNE 12, 1896. 








to level up the wages in districts where the rates 
are lower than in the Manchester and Salford dis- 
trict. In some instances notices have been served 
upon employers with the view of advanced rates, but 
no further step has been taken as yet. In the present 
condition of trade it is scarcely likely that there will 
be any serious disputes, unless the demands of the 
men are exorbitant. What is mostly desired is that 
the rates shall be more uniform in all the chief centres, 
an object not without some sympathisers among the 
better class of employers who now pay the higher rates, 
In the iron trade things go smoothly. In the finished 
branches things have been a little quieter, and some 
lower quotations have been made for bars. In the 
steel trade business has been quiet, with perhaps rates 
a little easier. 


In the Wolverhampton district the excessive heat of 
the earlier part of last week caused a good deal of lost 
time at the miils and forges, so that the output was 
proportionally lessened. This, following close upon the 
Whitsun holidays, curtailed the production, but the 
demand was in no way Sadekied, There have been 
moderate bookings of marked bars at fair rates, ac- 
cording to qualities. Negotiations for the renewal of 
expiring contracts, held over the holidays, have not 
been so readily settled, as makers refuse to make con- 
cessions, which buyers had hoped to obtain. The 
leading firms hold to list rates, and for the best 
qualities of rolled iron higher rates are demanded. 

oth merchant bars and unmarked common bars com- 
mand full rates, though in a few cases some may have 
changed hands at a concession under pressure. Common 
black sheets are in such request that they have advanced 
in price. There isa re continuous demand for gal- 
vanised iron, especially for export, roofing sheets, 
hoops, rods, and tube iron. For this material heavy 
orders have been booked by north of England makers 
as well as by those in the Midlands, to keep pace with 
the demand for export purposes. Steel is in good 
request, and firm in price. The outlook appears to be 
good, even improving. The constructive branches 
continue to be busy in most departments, and also the 
heavier branches of the hardware industries. Engi- 
neers, boilermakers, ironfounders, and all the kindred 
branches keep busy, and the prospects indicate full 
employment for the rest of the year. 





The Birmingham iron market has exhibited rather 
unusual firmness and strength for the time of year. 
The volume of business has been but moderate in extent, 








but the supply has been restricted owing to the great, 
heat of a portion of last week, which caused loss of | 


time at the furnaces, mills, and forges. 


. { 
Prices have | 


been firm and strong, though it seems that some | 
underselling prevents any material advance ia rates. | 
Steel has been particularly strong, and is in good | 


demand. The engineering branches, and also kindred 


branches, such as the ironfounders, boilermakers, and | 


most of the hardware trades, have maintained their 
activity, and in the brass and copper trades there is 
increased activity. 





The sixth annual vrmicg bud the Federation of Engi- 
neering and Shipbuilding Trades, which also includes 
the ship and other joiners, was held at Liverpool last 
week, Mr. R. Knight, J.P., secretary of the Boiler- 
makers and Iron Ship Builders, in the chair. The 
two chief subjects discussed were the possibility of a 
fixed minimum rate of wages for a given period, called 


by the meeting a ‘‘close time,” and also the question! state of trade is taken into consideration. 
) 


a general reduction in the hours of labour. The 


| crop up at an early date. 


per man, the plasterers getting 23s. per man as strike 
pay. Butin addition to those two bodies it appears 
that there were still out, in consequence of the strike, 
1500 carpenters, 2000 labourers, and 280 other men, 
total 9380. Those were the figures reported to the 
central committee. It was stated by the Labourers’ 
Committee that the master builders had intimated 
that unless their offer was accepted by the 16th of the 
present month it would be withdrawn—a consummation 
not to be desired. The different branches of the 
building trades are so interdependent that the disloca- 
tion of one branch affects all the rest, and if the 
labourers are out in a body nearly every branch will 
suffer proportionately. But the three branches which 
suffer most are the bricklayers, the masons, and the 
plasterers. The carpenters suffer to some extent, but 
not so largely. Therefore so long as the labourers are 
out, so long will the artisans and mechanics suffer by 
being thrown out of work, 


There seems to be but little chance of any real pro- 
gress being made in Parliament with Bills dealing with 

urely labour questions. The Arbitration (Labour 

isputes) Bill is not yet ready to go before the Grand 
Committee on Trade, though the Bill of the London 
Chamber of Commerce is ready, having been read a 
second time. The Parliamentary Committee of the 
Trades Congress have condemned both Bills, but a 
deputation from the London Chamber of Commerce 
waited upon that committee on ‘‘ Derby Day” to try 
and smooth matters. The result may be in favour of 
some compromise, should the House of Commons 
decide to go on with the Bills. As regards the Mines and 
Truck Bills the Home Secretary received a deputa- 
tion from the miners on the same day. There was little 
disagreement as to the clauses for the better protec- 
tion of human life, but the clauses relating to check- 
weighing and deductions from wages were criticised 
by Mr. Pickard, Mr. Wilson, and Mr. Fenwick. The 
Hiome Secretary stated that the clauses relating to 
wages would not be pressed if there was a strong 
opposition to them. As regards the Truck Bill, small 
hopes seem to be entertained of passing the measure. 
With respect to the Mines Eight-Hours Bill, it seems 
to have receded into thedistance. The subject has not 
advanced either in Parliament or in the country. 





The Committee of the House of Commons on the 
stationery contracts of the Government have met to 
decide upon the report. It appears that the majority 
is in favour of the fair wages clause, but a strong 
minority is either opposed to it or only favour it in a 
modified form. The tendency has been for a long time 
to undertake the printing by a Government depart- 
ment, by the Stationery Office, which office is now the 
publication office for many of the official publications. 
Certain publications are now secured to the Stationery 
Office as copyright publications, which, prior to 1887, 
were open publications which could be reproduced by 
any newspaper. If the printing is done by Govern- 
ment it will involve an immense establishment, as may 
be supposed by looking over Messrs. Spottiswoode’s 
and 7 en Harrison’s, to say nothing of the printing 
done at Dublin, at Edinburgh, and other places. 





The movements among the miners are just now 
quiet, but there is a belief that new developments will 
It appears that the output 
is enormous in many mining districts, and the demand 
falls short of the supply. Under these circumstances 
the prices are low, very low at the pits, when the 
Doubtless 
there is greater economy in the use of fuel in all the 


latter is to be dealt with by the federation at an early | preat iron and steel industries, and also in many of the 


date. Perhaps 53, or even 52, hours may be agreed 
upon as a basis for the preeent. 





Towards the latter part of last week the several 
branches of the engineering trades came out on strike 


| basis of negotiation. 


at Burton-on-Trent for a reduction of the working | 
hours from 54 to 53 hours per week, and an increase of | 


wages from 30s. per week to 32s. per week, with 6d. 
per day extra as diet money when working out of the 
shops. The dispute was hastily patched up by a con- 
cession of the amount of wages and some minor 
demands, the men giving way on the question of hours. 


But when the dispute had apparently closed, it was | 
found that the pattern-makers and smiths were not | 


included in the advance, and thereupon the men stood 
out for the full programme. The actual matters in 
dispute were the reduction of the hours and the extra 


6d. All the brewery firms conceded the men’s demands | 


except Bass’s, so that the strike was ultimately con- 
fined to this one large firm, and to the contract shops. 
If the smiths and the pattern-makers had not been 
excluded, the dispute would have been settled. 





The building trades dispute is now narrowed down 





to the operative plasterers and to the labourers. Of! 


the former only some 400 were out at the close of last 
week, out of the 3000 who struck ; all the others, 2600, 
have either gone in at the advance or have found work 
elsewhere. The total number of labourers out was 


reported to be 5200 ; these received as strike pay lls, | 


other larger industries which use steam power. But 
the federation insists upon a minimum wage as the 
Some of the mineowners fear 
this. The fear may not be wise, for after all what is 
called the trade union rate in all industries means 
simply a minimum rate for the time being. If a mini- 
mum rate is made the basis of a scale, or of an agree- 
ment, the difference only is that such basis will be 
operative over a given period, short or long, as may 
be agreed upon. Some such basis will have to be found 
if strikes are to be averted. The only questions are, 
‘* What basis, and for how long?” If these two condi- 
tions could be arranged, all the reet would follow as a 
matter of course. 





MOND PRODUCER GAS APPLIED TO THE 
MANUFACTURE OF STEEL.* 
By Joxun H. Darsy, Brymbo, 

In 1889 Dr. Ludwig Mond brought his process for the 
manufacture of producer gas with the recovery of sul- 
phate of ammonia before the public in a presidential 
address to the Society of Chemical Industry. It will 
therefore not be necessary for me to describe the process 
and apparatus employed in any great detail. I will con- 
fine myself as much as possible to dealing with the im- 
provements that have been made since that date, and 





* Paper read before the Iron and Steel Institu‘e. 





a the application of the gas to the manufacture of 
steel. 

I notice in a eae read before the West of Scotland 
Iron and Steel Institute in April, 1893, by Mr. George 
Ritchie, the following remarks in reference to the Mond 
producer: ‘‘ The ideas embodied in this arrangement could 
only have come from the brain of the inventor’s genius, 
but (as he himself remarks) the cost of the plant is consider- 
able, and in the author’s opinion we must look again for 
a solution of this most interesting problem.” I hope to 
be able to show that Mr. Ritchie is mistaken, and that in 
its present form the Mond eyey presents the most 
economical and efficient method of making producer gas 
for industrial purposes, 

When fuel is gasified in the ordinary producer, the pro- 
ducts of distillation, including tar, first leave the fuel, and 
the fixed carbon is ultimately converted into carbonic 
oxide. This raises the temperature of the contents of the 
producer and the resulting gas to a high degree, and is 
sufficient to decompose most of the ammonia originally 
contained in the fuel as nitrogen, as well as to effect the 
distillation of the volatile products. The initial heat in 
the resulting gas is to a great extent lost, and perhaps its 
only useful office is to keep the tar from depositing before 
the gas arrives at the point of consumption. 

It is evident that at whatever temperature gas enters 
the regenerator, the waste gases will, when the furnace is 
reversed, leave that regenerator at a temperature not 
less than that of the ingoing gas. The sensible initial 
heat in the gas is therefore not utilised in the furnace, 
but escapes up the chimney stack without doing useful 
work. I should, however, remark that a small portion 
of the heat spoken of is commonly employed in decom- 
posing steam in steam-jet blown prowucers. 

The objects Dr. Mond wished to obtain in his pro- 
ducer plant were to utilise the heat developed by the 
combustion of carbon to carbonic oxide, by transferring 
the sensible heat in the steam and gas leaving the pro- 
ducer to the air and steam entering the producer. In 
this way he was enabled to use far more steam than is 
generally employed, and to work with a low temperature 
in the producer, preventing the decomposition of the 
ammonia. This enabled him to obtain the enormous 
yield of nearly 100 lb. of sulphate per ton of fuel, at the 
same time producing a much larger volume of gas of 
about the same calorific value, volume for volume, com- 
pared with ordinary producer gas. 

The recovery of by-products from producer gases has 
been the subject of much consideration, but, as far as I 
am aware, satisfactory results have not been obtained in 
using washed gases in the regenerative steel furnace. I 
understand that a steel furnace was erected by the Colt- 
ness Iron Company, which worked well with ordinary 
Scotch blast-furnace gas (see analysis) before this gas was 
washed to recover the ammonia, &c. Subsequently appa- 
ratus was erected for the recovery of ammonia, but the 
steel furnace did not work eatisfactorily with the washed 
gas, and it is at present being worked by producer gas 
made in the ordinary oy Cooling the blast-furnace gas 
causes tarry vapours to be condensed, and the gas is im- 
poverished thereby. This is possibly the reason why the 
furnace in question ceased to work satisfactorily with the 
washed gas, 


Scotch Blast- Furnace Gas aed Coal). (RitTcuHtr). 





nowashed. Washed. 
Average of Average of 
Two Analyses Two Analyses 

by Volume _ by Volume 

per Cent, per Cent. 
Carbonic anhydride ... 6.80 6.30 
+» oxide or 27.70 27.70 
Methane oes 2.69 2.72 
Hydrogen... ea 6.81 7.55 
Nitrogen ae ss 56 00 55.73 
100.00 100.90 





Comparative ‘calorific 
value... Ses sis 1274 1299 


It is probable that the analyses of the unwashed gases 
do not show the value of the tarry vapours, as they would 
be condensed in the apparatus, and therefore not taken 
into account in either cage. 

In a furnace under my own observation, working with 
gas supplied from a Wilson’s gas producer, the following 
is the difference in comparative calorific value of the gas 
before it entered the rengenerator and after it left the re- 
generator ; 


Gas before Regenerator, probably without Tarry Vapours. 


Average of 
Five Analyses. 
Analysis by 
, 5 Volume per Cent. 

Carbonic anhydride —e 7.63 
= oxide ... red if soe 21.73 
Ethylene... ie a aS 1.06 
Methane ... es ae ee ner 3.05 
Hydrogen re az Bie ees 12.60 
Nitrogen ... es re a ... 63,80 
99.87 


Comparative calorific value, 1487. 


Same Gas after Heating in Regenerator, including 
Tarry Vapours, 
Average of 
Five Analyses. 
Analysis by 
Volume per Cent. 
Carbonic anhydride ein ee 5.19 
tes oxide ... at ee as 24.79 
Ethylene ... ae ae La be 0.41 

















JUNE 12, 1896. ] 


ENGINEERING. 





793 








Methane ... 1,33 
Hydrogen... 19.17 
Nitrogen . 48 98 

99.87 


Comparative calorific value, 1524. 


Ta the first instance the calorific value has been deter- 
mined without the tarry vapours, which were condensed 
in the collecting tubes of the apparatus employed, and in 
the second instance it included the tarry vapours, as they 
were permanently fixed, and their products decomposed 
in the passage through the heated regenerator. This 
shows, together with the increase in volume, what pro- 
bably is the heat value of tarry vapours in the producer 

ases, 

° Dr. Mond found that the amount of nitrogen contained 
in different fuels which he experimented on varied 
between 1.2 and 1.6 per cent. When he introduced, to- 
gether with the superheated air required to burn the fuel 
in the producer, 24 tons of steam for every ton of fuel 
consumed, he found that over 70 per cent. of the total 
nitrogen in the coal could be recovered, in the form of 
sulphate of ammonia, from the producer gases, this 
amounting in practice to nearly 100 lb. of sulphate of 
ammonia per ton of fuel. Oaly about one-third of the 
steam introduced into the producer is decomposed in its 
passage through the fuel. So that two-thirds remain in 
the gases, leaving the producer at a temperature of 
450 deg. to 500 deg. Cent. The problem was to return 
this steam or its equivalent to the producer, and to 
transfer the initial heat in the gas and steam leaving to 
the air and steam entering the producer for the combus- 
tion of the fuel. The difficulties in the way of attaining 
this end, and at the same time recovering the small 
amount of ammonia in the immense volume of gas to be 
dealt with, are very great. 

The gas leaving the producer from 1 ton of coal is about 
160,000 cubic feet, equal to 4530 cubic metres at 
15 deg. Cent. and atmospheric pressure. Mixed with this 
gas is 100,000 cubic feet, equal to 2831 cubic metres, of 
steam. Under the circumstances the application of cool- 
ing arrangements, such as are used in connection with the 
Scotch blast-furnace, is out of the question. Dr. Mond 
solved the problem in the following way : r 

The hot producer gas is passed through a series of 
pipes surrounded by an annular space, through which 
the mixture of air and steam to be introduced into the 
producer is led in an opposite direction, thus taking up 
the heat from the hot gas and becoming superheated. 
Thence the producer gas is led through a rectangular 
chamber partly filled with water, which is thrown up in a 
fine spray by revolving beaters so as to fill the whole area 
of the chamber. This water, of course, becomes hot, a 
certain quantity of it evaporates, and the spray produced 
washes all dust and soot out of the gases. From this cham- 
ber the gas, which is now cooled down to about 100 deg, 
Cent., and is loaded with a large amount of water vapour, 
is passed through a leaden scrubber filled with perforate 
bricks, in which the ammonia contained in the gases is 
absorbed by dilute sulphuric acid. In this scrubber a fairly 
concentrated solution of sulphate of ammonia, containing 
86 to 38 per cent., is used, to which a small quantity 
of sulphuric acid is added, so that the liquid leaving the 
scrubber contains only 25 per cent. of free acid. This 
liquid passes through a separator in which ib is clarified. 
The greater portion of the clear liquid is, after the addi- 
tion of a fresh quantity of acid, pumped back to the 
scrubber. The remainiog portion of the liquid is with- 
drawn, and is evaporated in conical lead-lined pans 
furnished with lead steam coils, which are kept constantly 
filled by the addition of fresh liquor until the whole mass 
is thick. This is then run out ona strainer, and yields, 
after draining, a sulphate of ammonia of very fair quality, 
and up to the market strength of 24 per cent. of ammonia, 
which finds a ready sale. The mother liquor, which 
contains all the free acid, is pumped back to the scrubber. 
The gas on entering the scrubber contains only 0.13 volume 
per cent. of ammonia, and on leaving the scrubber it con- 
tains less than one-tenth of this quantity. Its tempe- 
rature has been reduced to 80 deg. Cent., and as it is not 
fully saturated with moisture at that temperature, no 
condensation of water takes place in the scrubber. 

The gas next passes — a second scrubber con- 
structed of wrought iron and filled with perforated wood 
blocks. In this it meets with a current of cold water 
which condenses the water vapour, the water being 
thereby heated to about 78 deg. Cent. In this scrubber 
the gas is cooled down to about 50 deg. Cent., and passes 
from it to the gas main leading to the various places 
where it is to be consumed. . 

The hot water obtained in this second scrubber is pumped 
through a third scrubber, also of wrought iron, through 
which, in an opposite direction to the hot water, cold air 
is forced. The air is forced by means of a blower through 
the scrubber, and thence into the producer. The air thus 
gets heated to about 74 deg. Cent., and becomes saturated 
with moisture at that temperature by its contact with the 
hot water, while the water leaves this third scrubber cold 
enough to be pumped back through the second scrubber. 
The same water is thus constantly used for condensing 
the water vapour in one scrubber and giving it up to the 
air in the other. In this way about one-half of the steam 
required for the producer is recovered and returned to 
the producer. The rest of the steam required is in part 
obtained as exhaust steam from the engines driving the 
blowers and pumps required for working the plant, and 
the remainder wherever possible from any other exhaust 
steam available. 

The gas producers used (see illustration on the next 
page) are cylindrical in shape, tapering at the bottom. 
They are 10 ft. in diameter inside the cylindri- 
cal part, and about 21 ft, high. Towards the bot- 
tom of the producer casing the sides taper inwarde, 





and end in a conical grate having a round opening in the 
centre, through which the ashes from the burnt fuel 
descend into the water lute, whence they are easily 
removed, The upper portion of the producer is provided 
with a cone and out for introducing the fuel, and 
underneath the cone a bell-shaped casting is placed about 
7 ft. long, which is kept partially filled with fuel. The 
casing of the producer consists of two wrought-iron shells, 
having an annular space between them; and the air, 
saturated with steam, which is blown in, circulates round 
the producer between the two casings. In this way it is 
superheated and evenly distributed, and eventually finds 
its way through the conical grate spoken of. As the air 
is thus evenly distributed over the whole area where it is 
required, the fuel in the producer is consumed regularly, 
and does not therefore burn into holes. 

The producer is kept filled up to the bottom of the bell- 
shaped casting spoken of. When fuel is introduced, it is 
first of all distilled, as in an ordinary gas retort, inside 
the bell-shaped casting. The gases given off have to force 
their way downwards and through the hot fuel at the 
point where it leaves the bell and joins the main body of 
the producer. The tarry vapours in their way through 
the hot fuel become fixed, and litt!e or no trouble is found 
with the tar in subsequent operations. The gas is taken 
off from the producer by a pipe in the usual way, and 
passes up and down a series of wrought-iron tubes on its 
way to the mechanical washer. These tubes are sur- 
rounded by annular casings, the outside of which is pro- 
tected from the air by some non-conducting material. On 
removing the plugs at the bottom of these tubes, nothing 
but dust issues with the gas, showing absence of tar. I am 
quite aware that in other producers attempts have been 
made to permanently gasify the tarry vapours, and in the 
Wilson producer an annular chamber is provided in the 
brickwork surrounding the freshest portions of fuel. The 
object desired, however, in the last producer named is not 
attained. It will thus be seen that the Mond gas, 
although washed, is not impoverished by the removal of 
the tarry products, but that they go forward as permanent 
gas. The steam-saturated air coming forward to the 
producer passes through the annular casings referred to, 
is heated in them at the expense of the initial heat in the 
gas itself, and in this way returns a considerable part of 
the heat in the gas to the producer. 

The labour in connection with this producer is very 
low. Repairs, owing to the low temperature at which it 
works, are nominal, The lining in a producer which has 
been oe for two years is now almost as g as 
when it was first put in. There is no clinkering, as the 
temperature is never sufficient to make a clinker ; only 
rotten ash is to be found, which is almost free from 
carbon. There is no difficulty in stopping the plant at 
week-ends and restarting. 

The quantity of fuel gasified per producer per 24 hours 
is 20 to 22 tons. 

The details of construction of this plant will be easily 


q | understood by reference to the illustration. 


The gas obtained in a dry state on an average contains : 


Per Cent, 
by Volume. 
Carbonic anhydride 17.1 
zi oxide 110 
Olefines 0.4 
Methane 1.8 
Hydrogen ... 27.2 
Nitrogen 42.5 





s 


1 
Total combustible gas 40.4, giving about 1350 K. 
Cals. as determined by a calorimeter, per m°. 


The calorific value of this gas, per unit of weight of 
fuel gasified, is higher than that of ordinary producer gas, 
and is — to 80 per cent. of the calorific value of the 
fuel used. Producer gases, as a rule, do not, I am in- 
formed, carry forward more than 60 to 65 per cent. of the 
calorific value of the fuel. 

As before stated, nearly 100 lb. of sulphate of ammonia 
are obtained from every ton of fuel, or 1 ton from every 
23 tons of fuel. 

The producer plant may be worked in two ways, either 
with recovery of sulphate of ammonia or without. In 
the latter case the plant is very much simplified, as the 
lead tower and sulphate plant generally are not required ; 
on the other hand, the large revenue from the sulphate is, 
of course, not obtained. If the plant is worked without 
recovery of —- of ammonia, the advantages to be 
derived over ordinary producers are, in the first place a 

reater efficiency—20 to 25 per cent. of the original fuel 
ing saved in accomplishing the same amount of work ; 
secondly, production of clean washed gas that will carry 
any distance without deposit ; thirdly, a reduction of the 
percentage of sulphur contained in the gas; fourthly, a 
substantial saving of labour at the producer and low cost 
of repairs; and there are also many other minor advan- 
tages with this producer, which in the aggregate become 
an important factor. 

The cost of producing sulphate of ammonia, including 
labour, stores, and fuel for raising the steam required for 
pumps, blowers, &c., but assuming that there is sufficient 
waste steam available to make up what is additionally 


C. 


wanted at the producer, and taking credit for the cost | ¢h 


of steam used in a Wilson producer, and the saving in 
wages compared with same, comes to 3/, 6s. 7d. per ton, 
taken from actual working. This at the present abnor- 
mally low price of sulphate leaves a substantial margin. 
Mr. Charles F. Jenkin has recently pointed out in his 
very interesting paper on the efficiencies of gas producers,* 
how harmful steam is when it is carried forward in hob 





* Minutes of Proceedings of the Institution of Civil 


Engineers, 1896, vol. cxxiii., pages 328 to 351. 








gas. I have shown that the steam is not by any means 
entirely decomposed in the producer, and if the Mond 
gas went forward to the steel furnace in the condition it 
is made, it could not, as a matter of fact, be used. I have 
described how Dr. Mond gets r‘d of the large quan- 
tity of heated steam tke gas contains, and how he 
returns it to the producer, thus providing a con- 
tinuous supply of the necessary steam. The gas is deli- 
vered for use at the ordinary temperature saturated with 
vapour at that temperature. For instance, ata tempera- 
ture of 50 deg. Cent., the gasonly contains 111 grammes of 
water vapour per metre of dry gas, and working with gas 
containing this amount of moisture, there is no apparent 
drawback in the steel furnace. 

Owing to the general belief that washed gas was not 
satisfactory in the manufacture of steel, Dr. Mond, by 
my advice, determined to put down a small steel furnace 
to demonstrate whether his gas would work satisfactorily 
and give the high temperatures required quickly and effi- 
ciently. During the Jatter — of 1895 a regenerative 
furnace was erected at the Winnington works of Messrs. 
Brunner, Mond, and Co. It was a 3-ton furnace, and 
measured 12 ft. between the blocks. 

The best performance was a complete charge in 7 hours 
35 minutes, thus beac rather faster than three charges 
per day of 24hours. No hitch of any kind occurred in 
working this furnace, nor did any trouble develop iteelf 
with the washed gas. 

The steel made contained from 0.14 to 0.45 per cent. of 
carbon, 50 per cent. containing under 0.2 per cent. of 
carbon. 

The average complete analysis of nine casts gave the 
following results : 


Per Cent. 
Carbon a 0.240 
Silicon 0 038 
Sulphur 0.039 
Phosphorus ... 0.037 
Manganese ... ” 0.457 


_ The mechanical test of 12 samples of the steel contain- 
ing from 0.16 to 0.22 per cent. of carbon gave the follow- 
ing results : 








| | 
| Break- | Elon- | Percent- | Limit of 
Cast Carbon, | Dia ing | gation | ageof | Elasticity 
No. per | meter, | Strain | in 8 In.,| Contrac- per 
Cent. | ‘| pe per tion of | Square 
8q. In. | Cent Area, och, 
1 ie tons | tons 
20/1 017 | 1.14 | 26.6 85 50 16.4 
2 eo 1.14 26.6 | 82 6L 16.4 
25/1 0 22 114 | 258 | 85 53 16.6 
oe 1.14 | 27.6 | 8 53 17.0 
30/L_ | 016 | 1.14 | 2.8 | 86 53 16,4 
- 114 | 26.8 33 53 15.9 
35/L | 0.16 | 114 | 25.4 | 33 £6 16.7 
<> Se 25.2 35 66 16.1 
40/1 0.18 1,14 | 27.3 32.5 53 17.6 
2 - | Lid 27.1 33 53 17.3 
41/1 0.17 1.14 | 26.2 35 53 17,1 
2 ‘6. | 1,14 26.3 84 61 17.4 














There were no skulls in the ladle from the beginning to 
the end of the experiment, the metal always being hot and 
settling quietly in the moulds. 

During the experiment 41 charges were converted into 
steel. Average time: gl - 18 minutes; melting, 
3 hours 9 minutes ; working, 5 hours 39 minutes. Aver- 
age duration of charge, 9 hours 6 minutes. Shortest time 
taken, including charging and repairs, 7 hours 35 minutes, 
Total make of steel, 99 tons 3cwt. Yield on the metals 


charged, 95.33 per cent. Wes u 
ae eight of Materials Used per 
Description. Charged. ‘Ton of Steel. 


ve Tea tons cwt. qr. lb. cwb. 
Hematite pigiron 79 10 $ 0 16 04 
Steel scrap ve 23 #12 3 «O 4.77 
lb. 

Ferro-manganese 6 N-%. 3 18.7 
cwh. 

Iron ore .. 16610 0 0 3 39 


The measurements as to the quantity of gas used have 
been given me, but as the furnace was drawing its supply 
from the works mains, it is difficult to arrive at this 
accurately. I would prefer to let the question of con- 
sumption rest by saying that three charges of steel were 
made in 24 hours, and that the amount of gas consumed 
by the furnace was not appreciable at the gas producer. 

One of the points of difference I observed between the 
Mond gas in the steel furnace and ordinary producer gas 
was the considerable length of the flame. In a shorter 
furnace than the one referred to sufficient gas could not be 
kept on without reaching right across from port to port. 
With the furnace of the size given the gas seemed to 
thoroughly expend itself, and kept the steel at a satisfac- 
tory temperature during the whole operation with appa- 
rently a very small consumption of gas. The bath seemed 
to boil all over equally, and as an indication of the equal 
temperature in the furnace, I would mention. the fact that 
the circulation of the slag floating on the metal, which in 
my experience is generally towards the incoming gas, 
apparently in this case ceased altogether, or, if there was 
any circulation, it was in the same direction as the gas in 
e furnace, 

The experiments show conclusively that gas of the com- 
position given is entirely satisfactory for the manufacture 
of the softest kinds of steel, and that it does not contami- 
“* “~ — with = “go 

n the following Table, No. 1 is the analysis of the 
Mond gas, taken before it entered the regenerative 
chambers ; No, 2 is the analysis of the same gas after it 
had passed the regenerator and been heated. The com- 
parative calorific value is given in edch case. Average 
analyses of ordinary Wilson producer gas, which is being 
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SHIPBUILDING IN GERMANY.* 
By Mr. C. Ferp. Lattsz, Associate. 


ASSUMING that a brief survey of the development of the 
shipbuilding industry in the country you are about to 
visit may, although totally devoid of scientific value, be 
not altogether unwelcome in the present stage of your 
proceedings, I venture to lay before you the following 
remarks, 

In the old times of wooden sailing vessels shipbuilding 
in this country had attained to a considerable degree of 
excellence, and many a fine clipper ship has been launch 
from German yards, both in the Baltic and at North Sea 
ports. Since, however, wood was superseded by iron, and 
an ever-increasing portion Of the world’s carrying trade 
fell to the share of steamers, the natural resources Great 
Britain possesses in her enormous mineral wealth close to 
the sea, allied to her great capital power and wonderful 
enterprise, have assured her an ascendency in this as in 
many other industries with which other countries have 
found it extremely difficult to keep pace. It is thus we 
lagged behind very considerably, and not until Great 
Britain had accumulated an enormous tonnage of iron 
steamers and sailing vessels were the first efforts of our 

ards crowned with a certain d of success, They 
cn always laboured and are still labouring under con- 
siderable disadvantages in the competition with British 
shipbuilders. Although labour is cheaper in this country, 
that advantage is more than outweighed by the higher 
cost of all material, and of coal, owing to the greater dis- 
tance from the pits and the mines, and by the comparative 
scarcity of work, which does not allow of squads of skilled 
men going from yard to yard, finding ample employment, 
and thereby working much more actively. The restrictions 
our laws impose on the employment of juvenile labour 
also stand in the way of creating a race of skilled workers, 
and the contributions to accidents insurance and old-age 
pension funds obligatory upon employers are a heavy 
burden. 

Since, however, the growing trade of the country has 
enabled our shipowners to materially increase their ton- 
nage, and particularly since the Imperial Admiralty has 
given constant oe to a number of yards, thereby 
largely fostering the inventive genius of naval architects 
and marine engineers, and educating thousands of men 
into skilled workers, our shipbuilders have been in a 
position to turn their attention to the highest class of 
work, and aspire to a degree of efficiency enabling them 
to rank with the best of their profession. The quantity 
of tonnage they are turning out is, of course, small as 
compared with the enormous figures shown by British 
statistics; in point of quality, however, some of the 
craft ‘‘made in Germany” may be well worthy of your 
notice. 

I cannot here dwell on the various stages of Admiralty 
work, which I have to leave to some one more competent 
to speak upon, but confine myself to specimens of our 
merchant navy. In its development we have, naturally, 
mostly followed in the wake of British enterprise ; here 
and there, however, you will find we have shot ahead, 
although you have not often suffered us long to retain a 
front seat. When the ocean greyhounds came into fashion 
in the North American trade, the North German Lloyd 
were among the first to puv a number of high-speed 
vessels on that line, and they have for a considerable 
time had more steamers of that class running than all the 
other lines put together. The first half-dozan were built 
at Fairfield, the later additions at the Vulcan yard, of 
Stettin, where a steamer is just now building for the 
same owners, which is to vie with the famous Cunard 
flyers. Her dimensions are: 625 ft. between perpendi- 
culars; 66 ft. beam.; and 43 ft. moulded depth; while 
her twin engines are to develop 28,000 horse-power. 
The same company have another boat of similar pro- 
perties building at Dantzic, by Mr. Schichau, the well- 
known torpedo-boat builder, who has also supplied a 
couple of mail steamers for their Eastern service. 

The Hamburg American Line were among the firat to 
introduce twin screws in ocean steamers, and one of them, 
the Fiirst Bismarck, which has just had the honour of 
bringing the members of this Institution over from Eng- 
land, has, I trust, merited your approval as a fair specimen 
of German shipbuilding and engineering skill. She and 
another of her type were built by the Vulcan Yard above 
mentioned, while two sister ships were supplied, one by 
Messrs. Laird Brothers, and the other by the Fairfield 
Yard. The same owners have also taken to twin screws 
in their large cargo-boats, some of which were bnilt by the 
Vulcan Yard and by Messrs. Blohm and Voss, of Ham- 
burg, and they have at present a huge steamer of that 
description building by Messrs. Harland and Wolff which 
is destined for some time, and until you go one better, to 
rank as the biggest carrier; her deadweight capacity 
heing over 12,000 tons. Her dimensions are 560 ft. by 
62 ft. by 41 ft. 

You will have occasion to inspect the yard I have just 
referred to—of Messrs, Blohm and Voss in this city—and 
I think you will find it admirably situated and well laid 
out and fitted with all the machinery required to produce 
excellent work. At the same yard you will find in course 
of construction a floating dry dock capable of lifting 
17,000 tons, of which we are sorely in need, considering 
the eg displacement of many of our new ships. At 
another yard close by, the Reiherstieg, you will find an 
off-shore dock, in which vessels are hauled in sideways, 
as there is not sufficient space to put them in end on. At 
each of these two yards there is a passenger steamer 
building for the East African Mail service ; the first of 
them is to sail on July 10 on an excursion round the 
Dark Continent, and I hope some of you will be disposed 
to take passage in her. 





* Paper read before the Institution of Naval Architects. 








Turning again to cargo-boats, I may mention thap the 
first steamers carrying oil in bulk were built for German 
owners by Messrs. Sir W. G. Armstrong, Mitchell, and 
Co., who have supplied quite a fleet to the German 
American Petroleum Company and other owners. 
Latterly, however, some boats of this class were also 
built in German yards, The chance is that, in going over 
our yards, you will see one or two tankers repairing, as 
the strain upon their numerous bulkheads has proved the 
delight of the shipbuilder who has not built them. I 
must say, however, that in this respect, as in every 


ed | Other, each succeeding production shows that the diffi- 


culties attending this description of vessel are being 
better contended with. 

Our attention has also been turned to the turret deck 
ship, and there is now at Flensburg a so-called elliptical 
steamer building, which is expected to be an improvement 
upon the Sunderland type. 

The ordinary plain cargo steamer, the ocean tramp, is 
a species that has prospered but very indifferently in this 
country, where I think she cannot be worked as econo- 
mnically as in England. Over and over again owners who 
began with tramp steamers have ended by finding them 
employment in some regular line, or they have been 
swallowed by the lines. It is probably due to this fact 
that our steamers show a coefficient of fineness seldom 
over 0.76, and I know of scarcely a German steamer wit! 
as full lines as there are many of under the British flag, 
approaching or even exceeding 0.8. 

All improvements in the engine department have, of 
course, been closely followed in this country, and we 
have endeavoured to profit at not too great a cost by the 
never-resting inventive genius of the marine engineer. 
The Kosmos Line, of Hamburg, for instance, were among 
the first who adopted quadruple-expansion engines of 
Messrs, Wigham ‘ate and bo.’s ttern, and 
since hydraulic riveting permits of subjecting boilers to 
very high pressure with absolute safety, several of our 
engine works have turned out quadruple engines that 
have given the utmost satisfaction. You are, of course, 
familiar with the plan devised by our colleague Mr. 
Schlick of balancing engines, so as to materially diminish 
vibration. The paper he read upon the subject before 
this Institution two years ago has met with much ap- 
proval, and his name, allied to that of some eminent 
English engineers, has gained the Yarrow, Schlick, and 
Tweedy system marked success in your country as well 
as in France and Germany. 

Forced draught, on the other hand, is not much 
believed in in this country, and some of its devotees 
have been cured of their partiality at their own expense. 
Perhaps ill-luck in the beginning has deprived us of the 
courage to go in for the right system and give ib a 
thoroughly fair trial. 

Sailing ~ owners in this country have long clung to 
wood, and their reluctance to go in for iron was not 
overcome until builders proved capable of turning out 
iron vessels that were as fast sailers as our old wooden 
clippers, and yet required very little ballast. In the last 
20 years, however, a number of very fine iron and steel 
sailing ships have been built in German yards, and some 


of them have become famous for their record passages. I} Bed] 


may name the Preussen, steel ship, built by Blohm and 
Voss, Iquique to Hamburg, 71 days ; Luna, iron barque, 
built by the Germania yard, Rangoon to Falmouth, 92 
days; Placilla, steel four-masted barque, built by Teck- 
lenborg, Channel to bh geaume 58 days; Selene, steel 
ship, built by the Rostock yard, Channel to Melbourne, 
71 days; Hebe, steel four-masted barque, built by Blohm 
and Voss, Channel to Adelaide, 69 days. The last-named 
vessel covered 13,485 nautical miles at an average speed 
of 8.14 miles per hour, and the Selene averaged 9} knots 
over a course of 6425 miles. 

Mr. John C. Tecklenborg, of Geestemiinde, built last 
year a steel five-masted barque, the Potosi, which is at 
present the largest sailing vessel afloat. Her dimensions 
are 360 ft. between perpendiculars, 494 ft. beam, 31 fo. 
moulded depth, and 4026 register tons; she carries 6200 
tons deadweight, displaces 8470 tons on 25 ft. draught, 
and spread; canvas of 50,020 square feet sail area. She 
has proved a very fast sailer, and a most comfortable ship 
ab sea, and she tacks with the greatest ease. The very 
heavy strain these large vessels have to undergo when 
heavily laden has shown the advisability of strengthening 
them beyond the requirements of Lloyd’s rules; bulk- 
heads close to every full-rigged mast have proved an 
excellent transverse strengthening, and a bridge-house 
amidships for about one-sixth of the vessel’s length not 
only largely adds to her structural strength, but gives her 
a considerable reserve buoyancy, and prevents her decks 
being swamped fore and aft. 

Few of our sailing vessels are fitted with water ballast, 
not so much, perhaps, from technical as from economical 
reasons ; where water ballast has been fitted deep tanks 
have proved decidedly preferable to the double bottom, 
which is apt to raise the centre of gravity to a dangerous 
point, if the vessel is loaded with a homogeneous cargo, 
such as coal, rice, &c. 

Very few German owners had confidence in composite 
vessels, and the number of them built in this country is 
consequently exceedingly small; fortunately so, I may 
say, as that type of vessel has soon become obsolete. 
Steel was readily adopted when it first appeared on the 
scene as a shipbuilding material, the more so as it was 
produced in this country in excellent quality, and, in the 
first few years, at a comparatively lower price than in 
England. Latterly, however, our steelmakers have found 
it impossible to compete with the British material, which 
can be laid down cheaper at any German port than the 
home-made article which has to pay railway carriage 
over a leng distance. It must be borne in mind that no 
duties are imposed on any shipbuilding material, nor on 
coal, just as these is no difference jn the harbour dues, 


h | embody, 





or any other impost, between a German and a foreign 


ship. 

T should like here to correct an error I have frequently 
met with in English papers, that is the belief that our 
merchant navy is largely subsidised by the Government, 
Such a contention can hardly be sustained, if you con- 
sider that, with the exception of two mail subsidies (one 
of 200,000/. yearly for the Eastern and Australian service, 
another of 44,000/. for an East African line), there are no 
subventions, premia, surtaxes, or privileges, of any shape 
or form, in favour of ships built or owned in this country 
over those of other nationalities. y : 

Legislation, which is doing so much in certain coun- 
tries to hamper enterprise, has not quite spared us, but 
it has, so far, been satisfied to letb shipowners look after 
themselves, provided they do everything that can be de- 
sired to render navigation as safe as possible, and in- 
demnify sailors who have come to grief through accidents 
ab and their widows and children. A Mutual Acci- 
dione tac Association, to contribute to which is 
compulsory on every German shipowner, to assess the 
pensions fixed by law, and to levy the yearly contribu- 
tions ; and, as it has thus become the joint interest of 
shipowners to prevent accidents, the association is em- 
powered to enforce whatever it deems imperative for tho 
safety of life and limb on board ship. Its regulations 

therefore, a great many things provided for by 
the English Life-Savin Appliances and other Acts, and 
its surveyors, guided by the advice of the Germanic 
Lloyd, are fulfilling the duties incumbent upon the Board 
of Trade officials in your country. We have not yet seen 
the wisdom of imitating the English Load-Line Act, but 
we have our Bulkhead Committee pondering on the solu- 
tion of the problem of rendering our ships unsinkable, and 
thus satisfying the clamour of the landsman, who is loth 
to acknowledge the truth of the old adage, ‘* Navigare 
necesse est, vivere non est necesse.” 





BOILER EXPLOSION NEAR NEWCASTLE. 

A Boarp or TRADE inquiry has been held at the 
Guildhall, Newcastle-on-Tyne, with regard to the cir- 
cumstances and cause of a boiler explosion which occurred 
on March 12 at Barrington Brick Works, belonging to 
the Bedlington Coal Company, and by which the engine- 
man lost his life. The Commissioners were Mr. Howard 
Smith and Mr. J. H. Hallett. Mr. Gough conducted the 
case for the Board of Trade. 

The boiler was of the plain cylindrical, egg-ended, 
externally-fired class, measuring 30 ft. in length by 6 ft. 
in diameter, and the explosion ——_ to have been due 
to the presence of a seam rip, a defect to which, as we 
have on other occasions printed out, this construction of 
boiler is peculiarly liable. The boiler was under the 
supervision of the Scottish Boiler Insurance Company, 
Limited. 

After Mr. Gough had opened the proceedings by 
describing the boiler and narrating the general incidents 
attendant upon its upkeep and its subsequent explosion, 
various witnesses were called; after which Mr. Webb, 
solicitor, Morpeth, addressed the Court on behalf of the 
ington Coal Company. They had always, he urged, 
paid the greatest possible attention to the condition of 
their boilers and machinery, with a view to secure the 
safety of their barnes. and no one tied more 
than they did that one o the workmen had lost his life, 
The boiler, he ventured to say, had been maintained in a 
most complete state of efficiency: his clients employed 
men of skill, and, as an additional precaution, they had 

laced the boiler under the inspection of the Scottish 

nsurance Company. 

Mr. Young, managing director of the insurance com- 
pany, also addressed the Court, and submitted that the 
inspection of the boiler, so far as his company were con- 
cerned, had been thorough and efficient. 

Mr. Howard Smith, in giving judgment, went over 
the history of the boiler, and reviewed the evidence that 
had been given by the witnesses. The boiler was used, 
he said, for driving an engine working a brickmaking 
machine, as well as a winding — employed in haulin 
bricks > and down an incline, He read the rules issu 
by the ington Coal Company relating to the duties of 
the officials responsible for the care of the boilers at the 
various works and collieries. The boiler in question was 
of the egg-ended type, fired externally; it was of con- 
siderable age, and extensive repairs had been made 20 
years ago, at least five new plates having been inserted. 
After those repairs, the boiler had been tested by hy- 
draulic pressure up to 60 1b. per equare inch. The boiler 
and its fittings were examined externally every day, and 
it was cleaned out and examined internally every three 
weeks. It had been stated in evidence that no seam rips 
were ever discovered in the boiler, but it was a fact that 
extensive repairs were e from time to time. Several 
= for instance, had been renewed in August, 1895, 

at when these repairs were made the boiler was not sub- 
jected to hydraulic pressure, nor was any information given 
to theinsurancecompany astotherepairs. On December 28, 
1895, Mr. William Winship, an inspector employed by the 
Scottish Insurance Company, examined the boiler on their 
behalf, but found no evidence of any leakage. The boiler 
was again laid off on March 1 last, and was then examined 
by Mr. Thomas Storey, Jun., engineer to the Bedlington 

oal Company, but he did not go through the brickwork 
flues. The explosion occurred on Thursday, March 12, 
and as the result, the back portion of the boiler, com- 
prising see 4 two-thirds of the whole, was opened out 
almost flat, the connections were torn off. and the shed 
destroyed, while the engineman, Joseph Wetherley, who 
was on the top of the boiler at the time, was blown to a dis- 
tance = of 100 yards, and, when picked up, was 
quite dead. 

The Commissioner then proceeded to oriticise the 
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various opinions that had been expressed as to the cause 
of the explosion. The Bedli nm Coal Company, as 
well as the Boiler Insurance mpany, no doubt, he 
said, employed competent persons, but it was a ques- 
tion for consideration as to whether those persons 
had done their duty. The Court felt that Mr. Storey, Jun., 
was guilty of a grave dereliction of duty in not having 
subjected the boiler to an hydraulic test after the repairs 
in August last ; and they were also of opinion that, as he 
knew that ‘edge cracks” had been develo in the 
shell-plates, necessitating frequent repair and renewals, 
and also that there had been seam rips from time 
to time, and, further, having regard to the fact that 
the boiler was of the egg-ended externally-fired con- 
struction, his examinations had been deficient. As 
Mr. Storey was the servant of the Bedlington Coal 
Company, that company were responsible, while 
they were also to blame for the omission to inform 
the insurance company of the repairs last August. The 
Court also found that the inspections made by Mr. Win- 
ship, the inspector to the Scottish Boiler Insurance Com- 
pany, were not properly made, especially that of December 
ast, when, in the opinion of the Court, the boiler should 
have been tested by hydraulic pressure. Such a test, if 
efficiently carried out, would, in all probability, have led 
to the ey x the seam rip and prevented the ex- 
nlosion. For Mr. Winship’s negligence the Scottish 
3oiler Insurance Company must be held responsible. 

On this finding of the Court Mr. Gough applied that 
the Bedlington 1 Company, and the Scottish Boiler 
Insurance Company, should be ordered to pay a share of 
the costs of that investigation. A long discussion ensued, 
Mr. Webb, for the coal company, contending that his 
clients had already suffered considerable loss, and urging 
that they should not, in addition, be fined by the Court. 
Mr. Young, for the insurance company, maintained that 
they had done everything that they could possibly have 
done for the proper inspection of the boiler. The Court’s 
judgment, he said, would, in his opinion, revolutionise 
boiler insurance and inspection all over the kingdom. 
He considered that such a decision had never previously 
been given, although similar explosions had occurred 
over and over again. He never knew a case in which, 
from his own point of view, there had been so greata 
difficulty in coming to a definite conclusion as to the 
precise cause of the explosion. 

The Commissioners then deliberated in private, after 
which Mr. Howard Smith ordered the Bedlington Coal 
Company to pay 40/., and the Scottish Boiler Insurance 
Company 40/., towards the costs of the inquiry. 

Mr. Young entered his eo against the decision of 
the Court, and said that the effect would be that com- 
panies would find it safer not to insure their boilers at all, 





THE INSTITUTION OF CIVIL ENGINEERS. 

Tue annual general meeting was held on Tuesday, 
June 2, Sir Benjamin Baker, K.C.M.G., the President, 
in the chair. 

The report of the Council for the session 1895 96 dealt 
first with the changes that had been effected during the 
session in the charter and the bye-laws. The question of 
the constitution and the mode of election of the Council 

ad received careful attention from successive Councils 
since 1888. The outgoing Council had been of opinion 
that the existing circumstances rendered changes in the 
constitution and the mode of election of the Council 
desirable in the interests of the Institution. That view 
having been cordially concurred in by the members gens- 
rally, the Council had recommended that a supplemental 
charter should be applied for. At a special general 
meeting held on February 6 last, a petition to Her 
Majesty was duly adopted, and a new supplemental 
charter was granted on March 20. At a special general 
— held on April 15, the bye-laws were altered to 
bring them into conformity with the powers thus obtained. 
Under the new charter the members of the Institution 
are at liberty to fix the number of the Council by bye- 
laws from time to time, thus admitting of the full and 
proper representation of all engineering interests both 
at home and in the Colonies and India—whilst in voting 
for the election of the Council personal attendance is no 
longer necessary. 

The tabular statement of transfers, elections, deaths, 
and resignations during the year showed an effective 
increase of 109 on the previous total of 5921, while the 
number of students was 877 as against 816 at the corre- 
sponding period of last year. The gross numbers on the 
books on March 31 in 1895 and 1896 were 6737 and 6907 
respectively. 

During the year the following amounts had been re- 
ceived: Income, 21,778/. 17s. 3d., of which 17,8477. 14s. 6d. 
represented subscriptions, 1705/. 19s. 5d. miscellaneous 
items, and 2225/. 33. 4d. dividends; capital, 24,3597. 2s., 
of which 20,690/. 183. 6d. was derived from the sale of 
stocks to meet expenditure on the new building; and 
trust funds account, 474/. 15s. 8d., making a total of 
46,6122. 14s. 1ld. The expenditure amounted to 
53,3341. Os. 11d., allocated as follows: Income, 
17,0741. 7s. 9d., including 90617. 133. 1d. for publications; 
capital, 35,9352. 128. 2d., of which 34,205/. 123. had been 
absorbed directly by the new building, while the re- 
mainder represented incidental expenditure incurred in 
connection therewith ; and trust funds account, 3241. le. 

The first meeting of the session had been held in the 
new building on the prescribed day, when the President 
delivered an address to a very large audience—598 names 
being recorded in the attendance-book. There had been 
23 ordinary meetings, at which 19 communications had 
been read and discussed, covering a range as wide as 
that comprised in Tredgold’s well-known definition of the 
art of the civil engineer. 


In recognition of the merits of some of the papers ! 





awards out of the funds appropriated to that ee had 
been made to Messrs, George F. Deacon, H. Riall 
Sankey, J. A. Ewing, J. O. Arnold, G. H. Hill, 
Jeremiah Head, E. Corthell, R. C. Parsons, H. 
Heenan, W. Gilbert, T. Wrightson, and H. F. Par- 
shall, The papers printed without being discussed treated 
as usual a variety of subjects, and, in recognition of the 
labours of some of the authors, premiums had been 
awarded to Messrs. Bryan Donkin and Alan Brebner for 
papers published in vol. cxxii. It was stated that the 
awards in the case of selected papers published during 
the session 1895-6 would be announced at the opening 
meeting of the next session. . 

The fourth annual lecture of the ‘‘ James Forrest ” 
series—‘‘ Physical Experiment in Relation to Engineer- 
ing’”’—was delivered by Dr. Alex. B. W. wipes! 
F.R.S., M. Inst. C.E., on May 7. This discourse would 
be printed in the concluding volume of the Proceedings of 
the session. 

The attendance at the supplemental students’ meetings 
had shown some improvement, the average having been 
48. Several papers of merit had been read and discussed, 
and Miller prizes bad been awarded to Messrs. W. 
Leitch, Jun., A. S. Butterworth, E, 8. MacDonald, and 
S. Thow. Awards of Miller prizes had also been made to 
Messrs. J. Scott and J. Andrew for papers read before 
the Glasgow Association of Students, and to Mr. M. De 
Ville for a paper read before the Manchester Association. 

The report having been adopted, cordial votes of thanks 
were passed to the President, the vice-presidents, and 
other members of Council for the services they had ren- 
dered during the past session; and to the auditors and 
the scrutineers for the time and trouble they had devoted 
to their respective duties. Messrs. A. C. Hurtzig and J. 
G. Griffiths were appointed auditors for the ensuing 
session, 

The ballot for Council resulted in the election of John 
Wolfe Barry, .» F.R.S., as President; William 
Henry Preece, C.B., F.R.S.. Sir Douglas Fox, James 
Mansergh, and William Anderson, C.B., D.C.L., 
FE.RS., as ae ; Alexander Richardson Binnie, 
Henry Deane, William Robert Galbraith, George Gra- 
ham, James Henry Greathead, John Clarke Hawkshaw, 
M.A., Charles Hawksley, John Hopkinson, Jun., M.A, 
D.Sc, Wh.Se., F.R.S., Alexander Blackie William 
Kennedy, LL.D., F.R.S., John Kennedy, George 
Fosbery Lyster, Sir Guilford Lindsay Molesworth, 
K.C.LE., Captain Sir Andrew Noble, K.C.B., F.R.S., 
late R.A., William Shelford, Bindon Blood Stoney, 
LL.D., F.R.S., Francia William Webb, Sir William 
Henry White, K.C.B., LL.D., F.R.S., and Sir Edward 
Leader Williams, as other members of Council. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. WiGHAM RICHARDSON AND Co., Newcastle, 
launched on Tuesday, the 26th ult.,a steamer named 
the Innisfallen, which they are building to the order of 
the City of Cork Steam Packet Company, of Cork The 
Innisfallen is the third steamer built for this company 
by Messrs. Wigham Richardson and Co. The vessel is 
built of steel, with very fine lines, and is intended for the 
passenger service between Milford and Cork in conjunc- 
tion with a special service of fast trains from London. 
She is 283 ft. in length by 354 ft. beam, and will have 
accommodation for a large number of first and second 
class passengers. She will also be fitted up for carrying a 
large number of cattle, besides being able to be converted 
into a troopship should occasion arise. The ws 
machinery is also being constructed by Messrs. Wigham 
Richardson and Co., the engines being of the four-crank 
triple-expansion type, working at 160 1b. pressure, and 
balanced on the well-known Yarrow, Schlick, and 
Tweedy system, which, owing to the entire absence of 
vibrations, is peculiarly suitable for passenger steamers. 

The Cassard, French second-class protected cruiser, 
which was launched at Cherbourg on the 27th ult., is a 
sister ship to the Duchayla and D’Assas, all three having 
been designed by M. Lhomme. The following are her 
dimensions: Displacement, 3592 metric tons; length, 
325 ft. 6in.; and beam, 45 ft. The stern draught is 
20 ft. 6in. Protection is given by a 2.5-in. curved steel 
deck, and all but the light guns are behind 2-in. steel 
shields of a new model. As in the Chasseloup-Laubat, 
Bugeaud, and Friant, of the same class, two 6.2-in. 
quick-firers are placed ‘severally fore and aft, and two 


others are sponsoned on each broadside ; while four 3.9-in. . 


guns are on the upper deck. The minor armament 
consists of twelve 1.8-in. and ten 1.4-in. quick-firing 
er and there are two above-water torpedo tubes. 
ertical triple-expansion engines of 9500 horse-power, 
supplied by D’Allest boilers, are to give a maximum 
speed of 19.25 knots. The bunker capacity is 624 tons, 
the range at 10 knots 6000 miles, and 1000 miles at the 
full speed. The cruiser will carry 14 officers and 371 
men. Her cost is given as 318,712). She was laid down 
- ——" 22, 1895, and is to be completed by Novem- 
r, 1897. 





Messrs. Ramage and Ferguson, Limited, launched on 
the 27th ult. atwin-screw steel steamer for cargo and tow- 
ing purposes, built for Messrs, Dyer and Dyer, London, 
for the United Boating Company at East London, South 
Africa. The steamer is fitted with two sets of compound 
engines capable of driving the vessel 9 knots loaded. The 
cargo capacity is 120 tons on 7 ft. mean draught. The 
vessel was named Frontier. 


On Wednesday, May 27, afurther addition was made 
to the fleet owned by Messrs, Houlder Brothers and Co, 
of London, by the launch of a large screw steamer from the 
shipyard of Messrs, Workman, Clark, azd Co., Limited, 








The vessel was named the Denton Grange. The guests 
of the builders at the launch then ——— on board the 
Langton Grange, which proceeded down Belfast Lough 
on her trial trip. This vessel, built for the Australian, 
South American, and Cape trade, is 420 ft. long, 54 ft. 
breadth, 32 ft. 5 in. depth, with a gross tonnage of 5850. 
The vessel is divided into eight compartments, and several 
of the holds are insulated, and the refrigerating machinery 
is on the carbonic acid gas system. Arrangements have 
been made for conveying cattle, and upwards of 700 can be 
carried on the upper decks, and on the measured mile an 
ay speed of 134 knots was attained. The machinery 
has also been constructed at the builders’ works, and is 
capable of —_ about 3200 indicated horse-power 
with steam supplied from three boilers with Howden’s 
forced draught. 


Messrs. R. Napier and Sons, Limited, Govan, launched 
on May 28 the s.s. La Plata for the Royal Mail Steam 
Packet Company for the Brazil and River Plate pas- 
senger and emigrant trade. The general dimensions 
are: Length, 345 ft.; breadth, 44 ft.; depth, 27 ft.; with 


O. | a topgallant forecastle, long bridge, full poop, and a gross 


tonnage of about 3150 tons. There is a complete installa- 
tion of electric a. the vessel, and refrige- 
rating machinery on the carbonic anhydride system, with 
chambers of 7700 cubic feet capacity for the transport of 
frozen meat, &c. Accommodation has been provided 
amidships for the first-class passengers; the state-rooms 
have been placed on the upper deck, which admits of 
perfect ventilation. Above, on the bridge deck, is a 
handsome dining saloon, with large sidelights, while 
overhead an awning deck forms an admirable shelter, and 
the bridge deck affords a spacious promenade for the 
first-class passengers. Very comfortable accommodation 
has been supplied for 700 emigrants on the main deck, 
with hospitals and a dispenrary in the poop, while the 
officers’ quarters have had special consideration bestowed 
on them. The machinery consists of a set of triple- 
expansion engines, with three steel boilers for a working 
pressure of 180 Ib., and is fitted with the most modern 
appliances for efficiency and economy. 





On Saturday, May 30, Messrs. Napier, Shanks, and 
Bell, Yoker, launched the saloon paddle steamer Waka- 
tere, built for the Northern Steamship Company, of 
Auckland, N.Z. The Wakatere has been specially de- 
signed for —_ service, with a limited cargo capacity 
on light draught. The machinery, consisting of direct- 
acting diagonal engines, with cylindrical tubular boilers, 
adapted for forced draught. will be supplied by Messrs, 
Bow, McLachlan, and Co., Paisley. 


The steam yacht Kathleen, 316 tons, belonging to Earl 
Fitzwilliam, which has recently been fitted with new 
triple-expansion machinery by Messrs. Day, Summers, 
and Co., Southampton, went out for trial trip on the 2nd 
instant, when the mean speed obtained on four runs at the 
measured mile in Stokes Bay was 11? knots. The dia- 
meters of the cylinders are 14 in., 214 in., and 37 in. by 
24 in. stroke, and the boiler is 11 ft. in diameter by 
9 ft. 4 in. long, the working pressure being 150 1b. This 
machinery is fitted into the same space as that occupied 
by the old machinery. The trial trip was in every way 
satisfactory, there being an entire absence of vibration, 
which was much complained of with the old engines, the 
speed also being greater. 


On the 8th inst. the ss. Jupiter left the port of 
Hartlepool for her trial trip. The Jupiter has been 
built by Messrs. William Gray and Co., Limited, for 
Messrs. Schmidt and Hansen, Flensburg, for the 
timber and general cargo trades.. The length over all 
is 270 ft. ; breadth, 39 ft.; depth, 18 ft. 2 in. She has 
been — with triple expansion engines from the 
Central Marine Engine Works of Messrs. William Gray 





‘and Co., Limited, the diameters of the cylinders 


being 19 in., 304 in., and 51 in., with a piston stroke of 
36 in., and steam is supplied by one large steel boiler, 
working at a pressure of 160 lb. per square inch, The 
vessel had on board a cargo of pig iron and coal, and the 
trial was considered satisfactory. 





The transport steamer Sir Evelyn Wood, recently built 
and engined by Messrs. Fleming and Ferguson, Limited, 
Paisley, went down the Firth on her trial recently, and 
on a six hours’ run attained a speed of 10 knots, being in 
excess of guaranteed speed, and everything working 
smoothly and to the complete satisfaction of the Govern- 
ment officials on board. 





New Sovra Wags Rartwayrs.—The quarterly report 
for the three months ending in March shows that the 
revenue increased 1107. as compared with the correspond- 
ing period in 1895, but the goods traffic fell off by 
11,642/., due entirely to the falling off in minerals, 
wool, and agricultural stuffs, for live stock has increased. 
The coaching traffic increased by 12,749/., contributed to 
by an increase of 5188J. from first-class traffic, 5360/. from 
second-class traffic, 22011. from parcels, &c., traffic. 
$90,238 additional passengers were carried to earn the 
increased revenue. Although the goods revenue shows 
a decrease, 98,386 tons of additional traffic were carried ; 
this is entirely made up by an increase in the coal and 
coke traffic to the extent of 149,183 tons. General mer- 
chandise shows a decrease of 7795 tons; grain, flour, &c., 
85,712 tons decrease on the up journey; wool, 475 tons 
decrease ; minerals (other than coal and coke), 6815 tons 
decrease. The expenditure for the quarter shows an in- 
crease of 38731.; a decrease would have been shown had 
not special debits arisen owing to heavy exceptional ex- 
penditure for repairing camege caused by floods on the 
Bourke and Cobar lines in February last. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1888—1888. 
he number of views given in the Specification Drawings is stated 

<= each case; where none are mentioned, the Apesttention 18 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O 
ale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, tn each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement 4 the acceptance of a complete specification, 

ve notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


GUNS AND EXPLOSIVES. 


4835. E. M. Johnson, New York. Shells or Pro- 
jectiles. [1 Fig.] March 3, 1896.—1 designates the head or 
penetrating portion of the shell formed with a conoidal point 2. 
The rear end of this head is formed with a central screw-threaded 
recess with which engages the correspondingly threaded hub 3 of 
the rear section 4, This rear section is preferably made of . 


a central pin A, fixed in it by vulcanite forced into the cup by 
pressure, and in order that the = may be securely held it has 
several circular grooves into which the vulcanite is caused to 
engage by the pressure. In the modified form shown in Fig. 3 
the pin A has a screw thread cut on it which screws into a vul- 
canite nut N. On the front part of the _ isa coned plug P of 
vulcanite or other insulating material which, being forced into the 
cup by the pressure of the explosion gases, swells the cup and 
thus prevents escape of gas rearwards. The plug P may be 
made of metal with an insulated lining through which the pin 
Pp . As shown in Fig, 4, the head of the pin A has holes to 
which a two-pronged wrench can be applied for screwing the pin 


6, 
2 





" Fig.4 
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into the nut N. The platinum wire G has its one end attached by 
solder to the central pin A, its other end being engaged and pre- 
ferably soldered in a slit cut into the front edgeof the cup C. The 
cup is a with suitable fuze material, which is covered by a 
wad W, and the whole is pushed into the head of the cartridge, 
which is recessed to fit the cup. The ordinary striker used for 
firing the charge by percussion makes the contact with the head 
of the pin A, so that when an electric current is transmitted to 
the striker it passes through the central pin A and platinum wire 
G to the cup, the Fae shell and the metal of the gun, and 





tougher and softer metal than the head, and gaskets or h 
may be interposed between it and the head. Formed in this rear 
section is a bursting or explosion chamber 6, which contains the 
charge, and may be provided with a charge opening closed by 
means of a plug 7. A hole 8 is formed in this plug to receive a 
fuse. If the head of a shell constructed in accordance with this 
invention should become cracked by striking an armour-plate or 
other object, it will not affect the explosion, as the cracks will 





not communicate with the bursting chamber, as is the case in the 
ordinary shells where the walls of the bursting chamber are 
practically a part of the penetrating portion of the shell. In case 
the rear section should become detached or broken off from the 
head it will not be rendered ugelees, ag it is complete in itself and 
can be exploded without being secured to the head. The plug 7 
may be dispensed with, if desired, and the fuse opening be made 
in either end of the rear section, which opening may also be used 
for inserting the charge. The gasket or washer is made of copper, 
leather, or other suitable material, and serves to take up the 
sudden shock caused by the projectile striking a hard substance, 
and thus prevent the rear section from cracking. (Accepted May 
6, 1896). 


12,890. M. Holtzer, Unieux, France. An Improved 
Cap for Shells or Projectiles. [2 Figs.) July 3, 1895.— 
This invention consists mainly in providing shells or other 
similar projectiles with a cap of comparatively soft and deform- 
able non-tempered metal, the front portion only of which is 
hardened by superficial tempering, for the purpose of enabling 
the projectile to act with increased energy upon the hard or 
hardened surface of the plate fired at; also in the method of fix- 
ing the cap in position upon the shell or projectile by a cupping 
or interlocking operation, the Fagg being provided for 
the purpose with a groove, and the cap, with a shoulder, bead, 
or flange of corresponding section, the said groove being cut in the 
body of the projectile before the same istempered. Fig. 1is asection 
of a shell provided with a rounded cap, and Fig. 2a similar section 
of a shell fitted with a pointed cap. This cap a may be either 
pointed or rounded off with, say, 5 centimetres radius, or it 
may terminate in a blunt surface of suitable configuration ; and 
it is fixed on to the segmental or lanced point of the projec- 
tile b by a setting or cupping process. The thickness of the 
metal in front of the point of the shell at c should be greater than 








12,890. 


it has been hitherto, while it may vary according to the particular 
calibre or ‘‘ bore” for which the projectile is constructed. As, 
moreover, in firing at an angle, or obliquely, the situation of the 
impact of the point of the projectile proper is not the same as, or 
does not coincide with, the point of impact of the cap, it is neces- 
sary, for oblique firing, to make the diameter of the front part of 
the said cap sufficient to prevent the point of the projectile itself 
from leaving the zone of action of the cap, when the point of the 
projectile proper meets the plate fired at. With this object in 
View, it is necessary that the cap should be of such thickness at d, 
that supposing it were bii at right angles to its axis, on the 
same level as the point of the projectile, the radius thus obtained 
should be larger than, or at least equal to, the thickness at c. The 
portion of the cap, which is in direct contact with the point and 
the segmental surface of the projectile, is, unlike this segmental 
surface, which is made of hard and disruptive metal, constructed 
of comparatively soft and deformable metal, so as not to break the 
said segmental surface. For this reason the cap is not tempered, 
except at its front portion, which is hardened by a super- 
ficial tempering process, so. as to act with increased energy upon 
the hard surface of the plate. (Accepted 4 pril 22, 1896). 


6053. The Morris Tube Ammunition and oe d 
Range Company, Limited, C. Cuthberson, and W. H. 
Stentiford. London. Electric Primers for Firing 
Guns. [4 Figs.) March 18, 1896.—This invention relates to 
the construction of an electric primer for firing guns, being an im- 
provement on primers such as are described in the specifications 


the plat wire being thus heated ignites the fuze material in 
the cup, which ignites the charge. (Accepted April 22, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


18,216. J. Bradbury, Manchester. Wood-Planing 
Machines, [2 Figs.) September 30, 1895.—This invention has 
for its object the application to wood-planing machines of an 
apparatus which shall act as a guard to prevent the workman 
being injured with the knives of the machine to which it is 





thus lubricating the inner surfaces of the pulley and the outer 
surface of the pin or arbor. The oil which escapes at the ends of 
the pulley bosses drips into the cases C, H, is again utilised 
for lubrication. That which collects in the case H flows into C by 
means of the pipe J. The curved flanges C!, H' prevent the leak- 
age of any oil from the cases as it drips, conveying it again into 
the reservoirs. In this way there is a constant flow of oil through 
the eyes of the pulleys, in addition to which the cases C, H act as 
oil catchers, and prevent the oil being scattered about the floor. 
(Accepted May 6, 1896). 


MILLING AND SEPARATING MACHINERY, 


11,542. G. H. Hadden, London. (W. Oswalt, Nanheim, 
Germany.) Sifting and Dr Machinery. [3 Figs.) 
June 13, 1895.--This invention relates to improvements in sifting 
and freaing machinery such as middlings purifiers, by which 
the lighter impurities are — by ascending air currents 
from the material as it travels along an oscillating sieve. The 
chief object of the invention is to provide against the inequalities 
of the purifying action at different parte of the sieve. © this 
purpose the space above the sieve is divided, as usual, into several 
compartments, each of which communicates with the exhaust of 
the fan bya ‘e governed by a valve. In each compartment 
above the sieve baffles are provided so arranged as to leave a free 
passage between their ends and the partitions which separate the 
compartments above. Each of those passages is provided with a 
valve by which it can be more or less closed, and thus the force 
of the air current at the entering end of each section of the sieve 
may, by closing or nearly closing the valve at that end, be 
moderated, while the force of the current at the tail end of the 
section, where greater lifting power is required, may be consider- 
ably greater. On each side of the sieve 8 is fixed a plate P in- 
clined upwards towards the middle line of the sieve and project- 
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attached. In carrying out this invention a lever arm C is ti 
on the side of the planing machine table A by means of the stud 
B in such a manner as to be freely moved on the stud B when 
required, At or near the centre of the length of this lever arm 
C is a slotted leg D designed to be secured to the frame A of the 
planing machine by means of the wing bolt E passing through 
the slot F into the frame A. The extremity of the lever arm C 
terminates ata —- over the centre of the knives mounted upon 
the shaft Gin a bess H. In this boss isa hole at right angles to 
the lever arm C designed to receive a bar I. Secured to such bar 




















Iand depending from it is a bracket K of sufficient length and 
width so as to more than cover the knives. The extension L 
of the lever arm C is designed to prevent the bracket K being 
turned too far upon the barI. Before the workman starts the 
machine he will adjust the lever arm C by means of the slotted 
leg D and wing bolt E to the height above the table demanded by 
the thickness of the wood to be planed, and he will slide the bar 
I carrying the bracket K so far through the hole in the extremity 
of the lever arm C as to cause the bracket K to cover the knives. 
Then upon proceeding to ‘pass the wood to be planed through the 
machine he will find it impossible to injure himself with the 
knives. When using the machine for planing big work for which 
the guard is not required, the bracket may be withdrawn and the 
slotied leg D released from the frame, when the lever arm C may 
be revolved upon the stud Bin such a manner as to hang entirely 
out of the way of the workman. (Accepted May 6,1896). 


5323. G. B. Goodfellow and E. A. Pickup, Hyde, 
Chester. —— for Lubricating Revolving 
Parts of Machinery, &c. [2 Figs.) March 10, 1896.—The 
figures illustrate the application of this invention to a guide or 
idle pulley. On the side of the pulley P there is or are formed, or 
otherwise attached thereto, a disc, plate, or vanes A. Also fixed 
to the framing on each side of the pulley are light cylindrical cases 
O, H. The inner faces are turned up at C1, H!. The disc A 
rotates within one of the cases C. Within the case C, and ex- 
tending round its upper portion, a trough D is fixed. A connec- 
tion is formed by the opening E between the trough D and the oil 


Fig.1. 
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(5323) 


duct F, which is bored up the centre of the spindle or arbor K 
upon which the pulley revolves. The duct is closed at the outer 
end of K by the screw L, which is also utilised to hold the pulley 
and case H in position. A connection G is established between 
the duct F and the interior of the pulley P, so that the oilin F can 
freely find its way to the inner surface of the pulley eye. The 
two cases O, H are connected by a pipe J at the underside. The 
lower part of the case C contains sufficient oil to enable the edge 
of the disc A in ite rotation to be immersed in it. The oil is —_— 





Noe. 12,004 of 1890 and 11,640 cf 1895, The fuze cup C, Fig. 2, has 
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ing inwards so as partly to overlap the sieve at each side. Above 
these plates P, which may be made to project more or less over the 
sieve, there are supported, adjustably in height, two similarly in- 
clined plates Q which meet in the middle, forming as it were, a roof 
projecting at each side partly over theinclined plates below. The 
air current passes on each hand out between the upper and lower 
ee ne (as indicated by the arrows in . 1), carrying with it the 
mpurities, some of which may be caught on conveying channels 
C ateach side, some of which are deposited on the a ap sides of 
the plates Q whence they can slide into the channels C, and some 
are deposited in suitable chambersin the compartments above the 
sieve. The roof-shaped space under the plates Q is closed at each 
end by a — R at some distance from the partition B that 
separates the compartment from the next, and the ge up- 
wards between R and B is provided with a valve V which can be 
closed, as shown at the left end of the compartment, or more or less 
opened, as shown at the right end. Stepped — D may be 
used to hold the valves in various positions. y dividing the 
sieve into sections as above desoribed, and providing for stronger 
air currents at the tails of the several sections, the heavier im- 
urities are raised in portions in several places, instead of having 
1200) all raised at or near the tail of the sieve. (Accepted May 6, 


12,561. C. J. Robinson and T. Birks, Rochdale, 
Lancaster. Apparatus for Separa Moisture 
from Grain. (2 gs] June 29, 1895.—a is the framework 
which carries a sheet metal case b closed at the top and termi- 
nating at itslowerendina trough c. Within the case d and trough 
cis a conical container of woven wire, perforated metal, or like open- 
work material d, the wider end of the container being above. ¢ is 
a way passing through the case b into the lower end of the con- 
tainerd. fisa way coe from the of the container d down 
through the case b. Within the container d is a shaft g free to 
rotate in bearings h, h' in the frame a. The shaft g is fitted with 
a conical star-shaped drum or device i, having advancing faces j 
and retiring faces &. The advancing faces j each carry a series of 
semicircular blades . Each blade is set at an angle, so as to rise 


Fig 
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from front to rear of the face, and the top edge of a lower blade is 
at about the same level asthe bottom edge of the blade above. 
The device i rotates in the direction of the arrow. The interior 
face of the container d should be smooth, so as not to abrade the 
grain. The moist grain is fed into the apparatus through the way 
é, where it is struck by the advancing faces j, and thrown against 
the inner surface of the perforated container d, from which it 
rebounds into the spaces formed by the retiring faces k, which 
gather it together so as tobe caught by the inclined blades / which 
raise the grain to the advancing faces j. The faces j again fling 
the grain against the inner surface of the container d, and the 
operation is ted until the grain reaches the top and is thrown 
out through the way f. Each time the grain comes in contact 





by centrifugal action upon the Ppt portion of the case, a 
collects in the trough D, from which it flows into the oil duct F, 





with the inner surface of the container d, some of the adhering 
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moisture flies through the perforations and falls or trickles down 
into the trough ¢, whence it is run off through an opening m. In 
this way the grain is practically freed from adhering moisture 
when it descends the way f. Owing to the perforated container d 
being of larger diameter above, the water passing through the 
perforations cannot again enter the chamber. (Accepted May 6, 
1896), 


RAILWAYS AND TRAMWAYS. 


10,457. G. C. Marks, London. Cliff Tramways. 
{5 Figs.] May 27, 1895.—This invention relates to improvements 
in the method of laying or forming the track or railway for cliff 
railways or incline tramways, having two cars working thereon to 
move simultaneously in opposite directions up and dowo, the 
object of the invention being to lessen the disturbance of the cliff 
as much as possible, and to reduce the amount of excavation 
required for forming the track road. Another part of this inven- 
tion relates to improvements in the cars and the brakes upon 
them for use upon such incline balanced car railways. The road- 
way or track A A' B is formed with varying gradients instead of 
employing one practically continuous gradient throughout. The 
varying gradients are arranged in such a manner that the ascend- 
ing car never occupies a position upon its upward track Al which 
the descending car by its momentum and position upon the other 
track A’ is unable to overcome. The upper and lower grades A, A‘ 
are made of about the same length and of the same angle, while 
the intermediate grade B may be of any length and of any angle. 
When, however, other grades are employed, instead of one con- 
tinuous intermediate grade B, the opposite portions of the gradients 
are made such that the descending car is upon a gradient about 
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ay to that upon which the other car is ascending. The car D 
with its stepped underbody is attached to an underframe E!, this 
underframe E! carrying bearings F, for the wheel axles G. Upon 
the girders or members of the underframe is mounted a tank H 
for containing the water which is to be employed as the over- 
balancing power to produce motion of the cars by excess of 
gravity force in one car over the other. To arrest and control the 
motion of the car, rail brakes K, K' are provided, in which 
hydraulic or air pressure may be employed to force down or force 
outwards a ram or rams L, L! for giving pressure to the rail brake 
blocks orslippersM. The brake cylinder is worked by independent 
supply pumps driven manage from the car axles 80 as to 
minimise the risk of leakage upon the brake rams, and the rams 
work either vertically or horizontally, one ram forcing outwards 
one or two brakes, or causing two brake shoes M to be drawn 
together upon or against the rails as may be desired. A falling 
weight n accumulator block working in a guide or frame N pro- 
duces the desired pressure in the bydraulic pressure pipes P 
leading from the accumulator O to the brake cylinder K. The 
windlass or brake controlling gear R for actuating the weight n 
is mounted upon the driver's platform d3, and chains or cords are 
employed to convey the motion from the windlass to the weight 
spindle. (Accepted May 6, 1896). 


12,270. G. Johnston, Durban, Natal. Automatic 
Central Buffers and Couplings. (8 Figs.) June 25, 1895. 
—The ordinary central buffer A, as used in America and the 
colonies, is employed with a casting B therein. This casting is 
provided witha stirrup C and catch ¢ controlled by a spring D, 
whereby, when the draw-link is pressed in between the stirrup C 
and the casting B, the draw-link pressing against the stirrup will 
draw or push back the catch c, allowing the coupling-pin E to fall 
down through the link, and through holes F in the casting B and 
the buffer-box A above and below. The coupling-pin E passes 
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suitable manner, such, for example, from an eyebolt on a hori- 
zontal crossbar worked from a 3 side of the carriage. This bar 
might have feathers upon it working on its bearings or guides, 
and be so arranged that by turning the bar the feathers do not 
lock, and the bar can be ap re out of either side. By turning the 
bar with the crank handle downwards, however, the feather locks 
it in the position in which it happens to be. Thus by pulling or 
pushing the bar in either direction, and turning it with handles 
down, the pin E is withdrawn from the draw-link, so that the link 
is free. In Figs. 4 and 5 the invention is applied to a buffer of 
applicant’s own special design, the hollow in the buffer-box being 
partly filled up so as to dispense with the casting B; and, more- 
over, the coupling-pin may pass through a sleeve G cast in one 
with the buffer A instead of through a separate casting. The 
slide link H which passes over the arm ¢ enters the guide g', the 
flange g of which is let into the top of the buffer A, so as to lie 
preferably approximately flush therewith, shoulders h being pro- 
vided on the slide link H, as in the other example, to prevent the 
pin E being drawn entirely out. When two vehicles come to- 
gether, the draw-link J automatically enters the bell-mouth of the 
central buffer (this bell-mouth being formed either by the casting 
B, as ehown in Figs. 1, 2, and 3, or by the buffer-box itself, as 
shown in Figs. 4 and 5), and is guided by the sloping sides and by 
the stirrup C into the exact position for the pin E to fall. The 
link pushing back the stirrup C, which in its turn pushes back the 
spring catch c from engagement with the shoulder e! on the car- 
ages coming together, leaves the pin E free to fall through the 
link J, and thus fastens the buffers. The moment, however, the 
pin E is raised from the link, and the two carriages are separated, 
the spring catch c flies into position, engaging the shoulder on the 
pin, and prevents the pin E from again falling into position until 
this or another link is again inserted, when the weight of the pin 
E, on the pushing back of the catch c by the link, causes the said 
pin E to fall and lock the coupling link. (Accepted May 6, 1896). 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 

8472. F. D. Rose, Manchester. Steam Boilers. 
(10 Figs.) April 30, 1895.—This invention is designed to give 
greater strength to the flues and other parts of steam boilers to 
resist explosion or collapse, and to increase the heating power of 
the boiler by retaining the heated gases longer within the struc- 
ture of the boiler. It consists essentially in constructing the flues 
of internally fired boilers and other parts of sectional boilers of 


circular combustion chamber at the end of the flue, and a number 


Fig. 7. 




























































throurh a casting G applied to the outside of the buffer-box A | 
It has a projecting arm e over which a slide link H passes, which 
prevents the pin E being drawn entirely out, and keeps the pin | 
from turning, the back of the casting having a slot g! which | 
enables the arm to slide down to the bottom into the position 
shown ia Fig, 5. A pin I, passing through both casting B and 
buffer-box A, and also through the flange g on the subsidiary 
casting G on top of the buffer-box, holds all together. The 


coupling-pin E is raised when required by means of a chain in any | tional boilers the hollow rings A each form a separate section or | street, § E 


of return tubes radiating therefrom and returning to the front end 
of the boiler. The invention is applicable to Lancashire, Cornish, 
vertical, locomotive marine, sectional, or other forms of stesm 
boilers. The fiues are constructed of a number of hollow rings A 
with one or more inlets a at the bottom, and one or more outlets 
a at the top. Each of these hollow rings is constructed with 


hollow rings and in the combination with the flues of boilers of a | 


boiler and may be placed close together to forma continuous flue, 
or may be placed at some distance apart to allow the heated gases 
and products of combustion to pass between or around them. In 
this construction the hollow rings are fitted with connecting tubes 
B, B' top and bottom, which are attached to longitudinal pipes, a 
steam pipe C at the top and a feed pipe D at the bottom, or may 
be attached to similar intermediate hollow rings connected by 
longitudinal steam and feed pipes. In internally fired boilers a 
cylindrical combustion chamber E is fixed at the end of the flue, 
and to retain the heated gases longer within the structure of the 
boiler there are connected thereto a number of return tubes F 
which radiate therefrom and return to the front plate through the 
water space of the boiler and deliver into a smoke-box affixed to 
the front of the boiler. Fig. 1 shows a flue of an ordinary Lanca- 
shire or Cornish boiler const:ucted of a number of the hollow rings 
A secured together by the flanges a'! which are riveted one to the 
other. Fig. 2 shows a Lancashire or Cornish boiler with both 
parts of this invention applied thereto. The internal flue is con- 
structed of a number of hollow rings A riveted together. At the 
back of the flue there is constructed a circular, conical, or cylin- 
drical busti hamber E from which radiate a number of 
return tubes F which carry the heated gases back through the 
water space to the front of the boiler. The return tubes F may 
be placed above and below the flues, and are attached to and 
deliver into a smoke-box G constructed at the front of the boiler. 
The heated gases will from the furnace and combustion 
chamber Einto the return tubes F and will pass into the smoke- 
box G at the front, and will down flues below or along the 
sides of the boiler, or tubes H may carry some of the gases back 
from the emoke-box G to a flue or chamber at the back of the 
boiler, whence they pass to the economiser and chimney. If de- 
sired, the return tubes F may all be placed above theinternal flues. 
The back end plate K of the boiler is made without an opening 
behind the flues, and is consequently much stronger and so na 
be made thinner. The plate may be protected by a firebric 
screen or disc k. . 8 shows a vertical boiler. The internal flue 
or combustion chamber is constructed of hollow rings A riveted 
together by the flanges a". The top of the combustion chamber is 
closed by a dome-shaped or conical end from which radiate the 
return tubes F. At the bottom of the boiler below the grate is a 
smoke-box G. The return tubes F pass down from the top of the 
combustion chamber by the sides thereof and deliver into the 
smoke-box G. The smoke-box G is connected with a flue Gl! and 
funnel or chimney G’. The flue G"! preferably embraces about 
two-thirds of the circumference of the boiler and prevents radia- 
| tion therefrom. Fig. 4 illustrates a sectional steam boiler built 
| up of a number of the hollow rings A. These hollow rings are 
| formed without flanges a", and are fitted with connecting-tubes 
| B, B'.. The rings A are placed side by side, and made to touch 
| each other so as to form a continuous internally fired sectional 
boiler of any length and diameter. Each hollow ring A is attached 
at the top by the tube B to a steam pipe C running longitudinally ef 
| the boiler, and at the bottom to a longitudinal feed pipe D. 
| (Accepted April 22, 1896). 
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| 
MISCELLANEOUS. 
11,082. G. Haycraft, Pontardulais, Glamorgan. 
Machines for Pressing Artificial Fuel into 
| Briquettes. [6 Figs.) June 5, 1895.—A is the base of the 
| machine. B isa circular table containing any suitable number of 
| radially arranged moulds for the materials to be compressed. 
| This table B is mounted on a central pivot, and rotates thereon 
| intermittently, actuated by the friction wheel C. d, dl, d?2 are 
| three vertical guide rods, one of which, d, forms the pivot of the 
| table B; the other two rods -stand outside the table. Upon these 
| rods, slides the weight E which gives the blow for compressing the 
materials of the briquettes. The weight is provided, on its under 
| side, with projections ¢, e! of different lengths. These projections 
| are so arranged as to enter two of the moulds—the projection e to 
| compress the materials against the base A of the machine, and e', 
| which is the longer, to thrust the already compressed block 
| through the base out of the machine. F is a hopper which is 
immediately over the rotating table B, and delivers its contents 
into the moulds as they are moved round. The means for lifting 
the weight E and allowing it to fall again, consist of a rope g 
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attached to a pulle 






G, and driven frictional wheel H, having 4 
gap in its frictional eurface at h. While the frictional wheel H is 
in engagement with the pulley G the Jatter rotates and lifts the 
weight E by means of the rope, but when the portion h of the 
friction wheel is reached, the pulley G is released, and the weight 
‘falls. To rotate the table B so as to bring the moulds in turn 
| beneath the falling weight, the following means are adopted : In 

the upward path of the weight is a projecting a1m ¢, attached toa 
_ rock shaft I, at the other end of which is another arm t'. This 
| arm 4! is cennected by the rcd i® to the weighted lever arm c fast 
on the shaft of the friction wheel C, which rotates the table B. 
The rising weight striking the aim 7%, rocks the shaft I, and lifts 
the lever c by means of the arm i’ and rod 72, thus partly rotating 
the table B in a forward direction, to bring a fresh mould in posi- 
tion to receive the next blow ofthe hammer. 0 are ratchet teeth 
on the table B, into which takes the spring pawl b!, whereby back- 
ward rotation is prevented, and a true position for the moulds is 
insured. (Accepted May 6, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 








side flanges a1! by which they may be riveted or welded together 
to form a continuous flue for internally fired boilers. For sec- | 


reports of trials of patent law cases in the United States, may be 
coneuibed, gratis, at the offices of EngingERING, 35 and 86, Bedford: 
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inner face of the pier; the form of the chambers 


THE NEW BRIDGE OVER THE SEINE. | referred to last week is shown in Fig. 1; the 
(Concluded from page 768.) 


centre of these voids is 11 ft. from the middle of 
TxE two-page plate which we publish this week | pier; its depth is about 29 ft., and the diameter 
gives a very clear idea of the general arrangement, |decreases from 16 ft. at the top to 10 ft. The 


consists of a mass of masonry 13 ft. in width at the 
lowest part, reduced to about 7 ft. above the level 
of the paved quay; the abutments are founded on 
piles driven through the clay into the gravel, and 
the height from the paved quay to the underside 
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Fie. 14, View sHowING TRAVELLING CRANES AND ONE-HALF OF BripGE ERECTED. 





7 oon 


Pg ara 


= Pe 








Fic. 15. Erection or Sorter ABM oF CANTILEVER. 


as well as of the detailed construction, of the Mira-| width of the pier above this series of chambers 
beau Bridge. We last week described the piers and | is reduced to about 22 ft., but, as seen in Fig. 1, the 
abutments, but we may add a few words about | increased width is kept below the bed of the river. 
them. The width of the pier is 32 ft. 9 in., but |The abutments are very light, as will be seen from 
the centre does not coincide with the centre of the | Fig. 1 ; the weight being only sufficient to form the 
girder bearings, which is 11 ft. 11.7 in. from the | anchorage of the land span of the cantilever. It 


of the girder is 13 ft. 6in. The superstructure is 
carried by two sets of seven girders, illustrated on 
the two-page plate. They are all of similar sec- 
tion, so that a description of one answers for the 
whole series. Each girder extends as one structure 
from the abutment to the centre of the river, the 
total length being 285 ft. 4 in., unequally divided, 
as regards the point of support over the pier, into 
two arms, that from the abutment to the pier being 
121 ft. 3.5 in. The rib consists of an upper and 
lower member, the former straight and laid with 
an inclination to the centre of the bridge, corre- 
sponding with the gradient of the approaches; 
the latter with a parabolic curve. A diagram of the 
top and bottom flange-plates respectively is given in 
Fig. 2, from which it will be seen that in the upper 
member the thickness of the flange is decreased 
from 3.15 in. over the pier to .39 in. at the ends, 
the thickness of the lower flange being practically 
the same, though the distribution is different, as 
is shown on the diagram. The depth of the upper 
straight member is 19.29 in., the width of the 
flanges being 31.10 in., divided into two sets of 
plates of 14.96 in. wide, and the webs, 15.75 in. 
apart, consist of plates 19.29 in. deep, connected by 
angle-irons 3.94 in. by 3.94 in. by .47 in. to the 
flanges, and stiffened at the lower side by similar 
angle-irons (Fig. 4). The lower curved member 
increases in depth from the ends, where it dics 
into the upper girder, to the piers. At the abut- 
ment end this depth is 19.69 in., and at the centre 
of the bridge 33.08 in. Fig. 4 is a section of the 
lower member, from which it will be seen that the 
flange is 35.43 in. wide, and the webplates are 
15.75 in. apart; these webs are stiffened at the top by 
two angles and plates 8.26in. by.39 in. The lower 
member is stiffened by verticals dividing the 
longer .arm into 11 panels, and the shorter 
arms into five panels to the points where it con- 
nects with the upper girder. The structure is 
strengthened over the pier by additional stiffeners, 
two of which on each side are run diagonally down 
to the point where the cast-steel bearing plate is 
bolted to the rib. The space between the curved 
and straight ribs is filled with posts and bracing. 
There are 20 posts in the longer arm and eight in 
the shorter arm; the bracing is diagonal, and is 
inclined from the pier towards the centre, and to- 
wards the abutments, respectively ; Figs. 9, 10, and 
11 are typical sections of the posts and diagonals. 
Over the piers the posts are of a heavier section, and 





the panel between them is filled with single intersec- 
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tion bracing, asshown. The five main girders that 
carry the roadway of the bridge are spaced at equal 
intervals of 9ft. 10.11 in. ; the two outer girders be- 
neath the footwaysare 12 ft. 2.46in. Fig.5, which 
is a transverse section, shows that the total width 
from centre to centre of outside girders is 63 ft. 9 in. ; 
the width of roadway is 39 ft. 4in., that of each 
footpath is about 9 ft. 10 in., and the clear distance 
between the centres of the parapets is 65 ft. 8 in. 
The transverse connections of the bridge consist 
of a series of lattice girders attached to the bottom 
of the curved rib, of diagonal bracing and of rolled 
beams between the straight members of the ribs, 
between which are placed the arched floor-plates 
carrying the roadwey ; the footpaths are supported 
by independent and inclined bearers, as shown in 
Fig. 5. The outer face of the outside girders is 
covered by a facia plate to conceal the structural 
details ; cast-iron plinths are also attached to the 
upper part of the rib to form an ornamental finish 
to the handrail. 

As has been already explained, each of the ribs 
constituting half the length of the bridge is sup- 
ported at three points; at the abutment, on the 
pier, and in the centre. All these points of sup- 
port allow freedom of movement ; they are illus- 
trated by Figs. 6, 7, 8,12, and 13. Figs. 7 and 8 
refer to the anchorage at the abutments; it con- 
sists of adouble link, hung to a pin in the end of 
the rib, and to a lower pin carried in a bracket, 
bolted to the abutment. The link is built up of 
steel plates, angles, and lattice bars; it is 9.45 in. 
thick ; the suspension pins are 3.54 in. in diameter. 
The brackets holding the lower pin are anchored 
by four bolts buils into the masonry, as shown in 
Fig. 1. The rocking bearing on the pier is shown 
in Fig. 6. The cast-steel socket is set at an angle 
in the masonry, 13 in. out of centre with the upper 
part of the pier, towards the middle of the bridge ; 
the bearing, also of cast steel, is bolted to the under- 
sidevf therib. The central connection is shown by 
Figs. 12 and 13; it consists of a cast-steel end to 
each half-rib, to which are bolted bearings for re- 
ceiving the central connecting-pin. 

The va‘ious process views that we publish on 
pages 799 and 816 show very plainly the method 
adopted in erecting the superstructure. A plat- 
form on temporary staging was built on each side 
from the bank to the centre, as shown in Figs. 14 and 
15, and sufticiently wide for a pair of rails close to the 
structure, and an outer rail on each platform for a 
travelling gantry that extended over the whole 
width (Figs. 14,16,and17). Anarched staging was 
provided beneath the ribs, and the work of erection 
was thus carried on without difficulty, except that 
arising from the restrictions inseparable from pre- 
serving the rights of navigation. 

The sidewalks, which are edged with granite, are 
paved with asphalte laid on beton in cement 3 in. 
thick ; this pavement, as well as that of the road- 
way, is practically continuous over the centre of 
the bridge, the line of union of the two half-spans 
being covered with a plate which is free to slide 
with any movement in the structure ; a similar 
arrangement is adopted at the ends, where a plate 
extends from the bridge over the top of the abut- 
ment. It will be seen, by reference to the trans- 
verse section, Fig. 5, that there is a considerablespace 
between the beams carrying the sidewalks and the 
transverse bracing of the bridge ; it is intended that 
this space shall be utilised for gas and water mains, 
electric cables, &c. Reference was just now made 
to the granite blocks that border the sidewalks ; a 
somewhat ingenious device should be described in 
connection with them which is not shown on the 
drawings. Spiral springs are placed at the back of 
the blocks to compensate for the expansion and 
emtraction of the wood pavement of the roadway. 
Usually in laying wood pavement a space is left on 
each side filled with sand, to allow for the swelling 
and expansion of the blocks from moisture. Such 
a device would not be practieable if employed on a 
steel framework, and it is te compensate for this 
movement that the springs are introduced. The 
springs are placed about 29 in. apart for the whole 
length of the bridge, and they bear against a light 
beam, which is free to yield under pressure. If this 
takes place the springs are compressed, and a gap 
appears between the asphalte of the sidewalk and 
the granite border ; it is expected that by remov- 
ing a strip of the wooden pavement the springs 
will extend and the surface will resume its normal 

osition. This is a very ingenious arrangement, 
but we scarcely expect it will be a permanent 
success. A few words should be added about the 





admirable way in which the contractors, MM. 
Daydé Pillé, carried out the work. The erection, 
as already said, was completed on centring, one- 
half atatime. The larger travelling crane shown 
in the illustrations was about 85 ft. span, and as 
already explained, it had a clear run over the width 
of the bridge. The erection was commenced from 
the bearings on the piers, and the shore span, with 
a portion of the longer arm of the cantilever, was 
first constructed ; the latter was then completed 
to the centre of the bridge. As will be seen from 
Fig. 16, portable hydraulic riveting machines were 
largely employed. The work of finally adjusting 
the bridge was a very interesting one. The ends of 
the two halves of the structure were carefully 
brought together and to the desired level; the 
exact thickness of the wedges to be driven at each 
of the three joints was then accurately measured, 
the ends of the girders were lifted by means of 
screws, the wedges were put in, and the girders 
lowered into place. The length of the con- 
necting links at the abutments was ascertained 
only after the bridge was fully loaded, and observa- 
tion taken on the effects produced by changes of 
temperature. There have been used in this 
bridge 2744 tons of metal, of which 2000 tons were 
rolled steel, 385 tons wrought iron, 82 tons cast 
steel, and 48 tons.of cast iron, besides 152 
tons of decorative castings. Nearly 400,000 
cubic feet of masonry were laid, of which about 
seven-tenths were used in the piers. The cost slightly 
exceeded 80,8001., the cost of the steel super- 
structure being 49,4007. Considering the admirable 
result obtained, this outlay appears extremely 
moderate. The maximum pressure on the founda- 
tions from dead load is well within the limits of 
safety. Under the most unfavourable conditions, 
when only the longer arms were fully loaded during 
an exceptionally high temperature, the pressure 
was found not to be excessive. A maximum strain 
of 6.35 tons per square inch was allowed through- 
out fur the steel work. 

The Mirabeau Bridge reflects high credit on 
every one connected with it ; on the contractors, 
MM. Daydé Pillé, and their staff, and especially 
on M. Resal, the engineer ; the bridge constitutes 
an ornament, to say nothing of its utility, of which 
Paris may well be proud. 





ELECTRIC TRAOTION.—No. LIII. 
By Parur Dawson. 


SPECIFICATIONS OF Power SrarTIon. 

Boilers.—Water-tube boilers are very much in 
favour, although Lancashire boilers have been used 
with success. Certain engineers prefer tubular 
boilers of the marine type. On the Continent a 
combination of the two has proved fairly successful. 
In large installations automatic stokers are used to 
advantage, but where these are used mechanical 
coal conveyors should also be adopted. 

Steam Engines.—The very rapidly varying loads 
which have to be borne by the engines of traction 
plants, and the necessity for maintaining uniform 
speed and preventing the engine racing when the 
load suddenly varies from a maximum to nothing, 
has caused engine-builders in America to design 
and develop special types. These engines may 
roughly be classed as high-speed and low-speed 
engines. The following specitication may serve as 
an example of the typical engine built for traction 
purposes. 

Workmanship and Materials. — Workmanship, 
finish, fitting, and materials to be first-class. Forg- 
ings to be of best open-hearth steel, or hammered 
iron. Castings to be of best quality as regards 
strength, wearing qualities, and smoothness. Cast- 
ings subject to wear, such as cylinders, guides, 
pistons, &c., to be poured from special heats of a 
mixture containing charcoal iron, graded according 
to size of casting, to secure proper hardness and close- 
ness of grain. These to be separate and distinct 
heats from which are poured frames, wheels, and 
other heavy parts. Engine to be made to gauge, 
and interchangeable in all parts. Flat surfaces to be 
scraped to surface plates, and surface and cylindrical 
grinding to be used where advantageous. 

Guarantee.—Workmanship and material to be 
first - class, and duplicate of any part defective 
within one year to supplied free. To regulate 
from no load to full rated load within 2 per cent. 
variation of speed. To run in without undue heat- 
ing or vibration. 

Cylinders. —Cylinders to be oal iron 
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inclosing thick layer of non-conducting material. 
To be provided with patent combination relief 
valve and drip-cock of large diameter at each end, 
to open automatically at any pressure. 

Jackets and Receiver.—High-pressure cylinder to 
be steam-jacketed, and a receiver of large capacity 
to be provided between cylinders. Receiver to be 
filled with heating coils containing steam at boiler 
pressure. High-pressure jacket and coils to be 
piped in series, steam passing through in the order 
named. The water condensed in jackets and in 
coils to be returned to boiler. 

Connecting Head and Metallic Packing Sleeve.— 
Connection between cylinders to be such that low- 
pressure head can be removed without disturbing 
high-pressure cylinder. Between cylinders, the 
piston-rod to run in a packing sleeve or tube, bab- 
bitted or bored out to fit. In horizontal engines 
this tube to be provided with self-adjusting block. 

Valves and Valve Gear.—Cylinders to be pro- 
vided with valves of piston type of standard form. 
Valves to be provided with adjustable seat to pre- 
vent leakage. Valve gear to be constructed in 
substantial and durable manner, and made adjust- 
able for wear. Low-pressure valves to be driven 
by fixed eccentric. Kccentric-rod to have bronze 
end with quick taper key adjustment and unhook- 
ing devi-e for larger sizes. Eccentric strap to be 
lined with babbit, hammered in and bored out. 

Governor. —Arrangement to be such that opposing 
forces of centrifugal weights and springs cause no 
friction in governor mechanism. Governor to be 
accurately fitted. All to be made of tool steel, 
hardened and ground, turning in bearings bushed 
with phosphor bronze. 

Piston, Piston - Rod, and Stuffing-Box.—Pistons 
to be made very light and strong, and to be 
secured to piston-rod by nut and taper. Pistons 
to be provided with cast-iron packing rings, re- 
turned after being sprung to size of cylinder, so as 
to touch all round and wear equally. Piston-rod 
to be of open-hearth steel, running through deep 
stufling-box with babbitted gland. Rod to touch 
head, which must be bored large, and brass ring 
fitting rod in bottom of stuffing-box to prevent 
escape of packing to interior of cylinder. 

Framing and Extended Foundation Box.—To be 
very heavy and massive, stiffened with internal 
ribbing. 

Guides, Crossheads and Crosshead Pin.—Guides 
to be made of charcoal iron, and the lower guides to 
be separate from frame and adjustable by liners. 
Crosshead to be of locomotive type, and together 
with the crosshead pin to be made of one piece of 
charcoal iron. 

Connecting-Rod and Boxes. —Connecting-rod to 
be of forged steel, provided with gib and key ends. 
Crank and crosshead pin boxes to be lined with 
babbitt, hammered in and bored out. Body of 
connecting-rod to be of larger section than piston- 
rod. Straps, gibs, and keys to be carefully propor- 
tioned to secure strength and ample bearing surface 
to prevent rod loosening under work and frequent 
adjustment. 

Main Bearings.—Main bearings to be provided 
with quarter boxes, each backed up for its entire 
length by solid adjustable wedge. Bearings to be 
lined with babbit metal, hammered in and bored 
out. , 

Crankshaft.—Crank-pin, webs, and shaft to be 
made one solid piece of open-hearth steel. Suitable 
counterbalance to be provided, securely attached 
to crank webs. Bearings and pin to be carefully 
lead-lapped to them perfectly true 

Adaptation for Direct-Driven Dynamo or Gene- 
rator.—Engine to be designed throughout with a 
view to the requirement of running a direct driven 
dynamo with the armature mounted on shaft of 
engine. Armature occupies the position of one of 
the belt wheels on ordinary belted engines. Other 
wheel to be of extra weight, carefully designed, 
turned true and balanced. Shaft to be of extra 
length, sufficient to run through armature and an 
out-bearing. Bearings to be made of extra size. 
Engine sub-base to be arranged to extend under 
and support dynamo and out-bearing. 


SpeciFioaTion FoR 525-Kinowatr BELTED 
Raitway GENERATOR. 
1, Output.—To be operated at speed of 300 to 
350 revolutions. To be rated at 525 kilowatts or 
700 electrical horse-power output. To deliver con- 


tinuously 955 amperes at 550 volts, and to deliver 
1430 amperes for short periuds, 
2. Compounding.—To be so adj 


eay half an hour. 
Peted that when 
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running at no load at 500 volts, the voltage will 
increase to 550 volts at full load. The series coils 
to compound approximately by regular increments 
proportional to the current. With variation of 
2 per cent. in speed of engine, electromotive force 
to vary less than 5 per cent. with any load. 

3. Sparking.—To stand change of load from no 
load to 50 per cent. overload without injurious 
sparking or flashing at commutator, and without 
shift of brushes. To run at full load without 
sparking. 

4, Heating.—To run continuously at full load 
without greater heating than 40 deg. Cent. above 
surrounding air. 

5. Efficiency.x—Minimum commercial efficiency 
to be 95 per cent., and electrical efficiency 98 per 
cent., that is to say, the core loss, and losses due 
to heating in armature, series and shunt coils, the 
loss in bearings and friction of brushes, must not 
exceed 5 per cent. of output at full load, belt fric- 
tion excluded. 

6. insulation.—Between field coil and frame, 
between armature and frame, and between com- 
mutator and frame, must stand insulation resist- 
ance test of 5000 volts alternating. Test must be 
made with transformer of at least 15,000 watts 
capacity. 

All insulation of commutator to be solid mica. 

7. Mechanical.—Generators to stand without 
injury instantaneous short circuits. 

8. General Design and Limitations.—Generators 
to be of multipolar type, with ironclad armatures. 
Conductors to be of such size that at full load 
current density will not exceed 1500 amperes per 
square inch. Sufficient rheostat to be provided to 
reduce potential to 300 at no load and at normal 
speed. 

9. Workmanship and Finish.—Castings to be 
first quality iron or steel, sound and free from blow- 
holes, surfaces to be smooth and free from scabs, 
sinks, shipping marks, or other defects. All pieces 
at joints to be dressed fair with each other, and 
joints well finished and case-hardened. Seats for 
nuts and bolts to be counterfaced. Joints to be 
ream bolted. Unfinished surfaces of castings to be 
well filled and rubbed down to an even surface, and 
finished with two coats of lead paint. Unpolished 
planed work to be finished free from heavy tool 
marks. Finished surfaces to have a good polish. 

10. Supervision and Approval.—Mechanical and 
electrical details to be subject to the approval of 
the engineer before construction is commenced. 
Material in the rough and work in progress to be 
subject to inspection. Engineer to be allowed free 
access to shops at all times to inspect work. 

11, Erection.—Generators to be erected as engi- 
neer shall determine. 

12. Guarantee.—Company to be guaranteed for 
one year against all damage from defects in 
material or workmanship. Generator to be ope- 
rated for 30 days in regular service under tests 
desired by engineer. and to fulfil conditions speci- 
fied. Faults must be corrected by contractors. 

13. Testing. —Contractor to start generators. 
Each generator to run 24 hours continuously under 
full load. Each to do its work easily, uniformly, 
and smoothly, without straining or exhibiting 
defects. Temperature at commencement of run 
will be measured by thermometer laid on field 
coils and armature, and resistance of field coils and 
armature will be measured by reflecting galvano- 
meter. At completion of trial run, temperature of 
machine will be measured, and must not rise above 
that previously stated. During run full load of 
generator will be frequently thrown on and off, and 
machine must show no injurious sparking. A volt- 
meter will be connected across terminals of machine, 
and full load thrown on and off, a pio rata allowance 
being made for variation in speed caused by failure 
of engine to accurately regulate. 


SrecrFicatian or Drrect-Connecrep Dynamo 
SUITABLE FOR Exxcrric Traction Purposes, 
HAVING AN Output oF 150 Kitowarts at 200 
REVOLUTIONS. 

Armature to have rigid cast-iron spider suitable 

for keying to a 10-in. shaft. Laminations to be of 

best quality soft iron, keyed to spider once if ring 
of laminations is continuous. If built up of seg- 
ments, each segment shall be dovetailed by projec- 
tions into the iron core at least twice in its lengths. 

Core to be of projection type. Conductors, of 

which there shall not be more than four in a slot, 

to have a cross-section such that current density at 
full load shall not exceed 1500 amperes per square 





inch. Oatside of conductors, at ends of armature, 
shall be securely bound to a cylindrical surface. 
Conductors shall extend from end to end of arma- 
ture without jointing, and shall be insulated from 
end to end with not less than ;}; in. insulation be- 
tween conductors and iron core. 

Commutator.—To be self-contained with arma- 
ture. Segments to be built up upon a rigid spider 
carried from spider of armature, so that armature 
and commutator without shaft constitute one part. 
Segments not to be less than 2 in. radial depth and 
to be of hard drawn copper. Insulation to be mica 
throughout not less than ;38>5 in. thick, and between 
segments and end rings not less than } in. Com- 
mutator shall have not less than 50 segments per 
pole, and be designed so that groups of segments 
may be removed without disturbing remaining 
groups. Brushes to beof carbon. Current density 
between brushes and commutator at full load shall 
not exceed 35 amperes per square inch. Brush- 
holder to be of such type that brushes are easily 
replaced, and tension easily adjusted. 

Field Magnets.—To be of best soft steel with 
internal projecting cores. Magnet frame to be 
rigid in design, and cores to be held in place by bolts 
and easily removable. Coils to be wound upon 
solidly constructed spools with brass end. Shunt 
coil to be wound of wire circular in section. Series 
coil to be wound up of strip copper, and connec- 
tions between the different coils made so that cur- 
rent density where connections are bolted together 
shall not exceed 150 amperes per square inch at 
full load. Series coil and magnet frame to be so 
designed that voltage may be increased by equal 
increments either from 450 to 500 volts or from 500 
to 550 volts. 

Temperature.—No part of machine shall after 
eight hours test at full load exceed temperature of 
atmosphere more than 30 deg. Cent. 

Insulation of armature conductors, field magnet 
conductors, and commutator, shall be of such quality 
and workmanship as to withstand 5000 volts alter- 
nating for half an hour. 

Efficiency.—Commercial efficiency, including ex- 
citation, shall not be less than 94.5 per cent. full 
load, or 88 percent. including excitation at quarter 
load. 

General Performance.—Machine must withstand 
without dangerous sparking or heating such changes 
of load as momentarily happen in tramway practice 
between no load and 50 per cent. overload. Com- 
mutator must present at all times a clean and 
smooth appearance, and must wear away evenly and 
not blacken in uneven and irregular fashion. 


SprciFIcaTION oF Motor Truck. 


Trucks to be of cantilever extension style of con- 
struction. Side frames to be constructed of ‘‘ soft 
steel”’ bars secured to semi-steel pedestals by hot 
rivets and portions to be supported from under- 
neath by trusses attached to the extreme end por- 
tions of the side frames and to the base of the 
pedestal by means of springs, and so secured (in 
pockets) that the rivets holding them in place are 
not subjected to shearing strains. The main side 
bars to be also so secured in accurately fitted 
grooves in the sides of the pedestal arms that the 
downward strain comes directly upon the pedestals, 
and not upon the rivets. The upper cross-section 
of the pedestals to be cylindrical in shape and 
hollow, and fitted with double coil springs, resting 
upon the journal boxes and sustaining the entire 
weight of the truck frames, so as to relieve them, 
and also the motors suspended therefrom, of all 
shocks and concussions. The opening at the 
bottom of the pedestals for removing the journal 
boxes to be provided with removable cast-steel 
wheel pieces accurately machine fitted to the open- 
ing in the pedestal, and secured in place by re- 
movable boards provided with split pins. When 
in place, these wheel pieces to make the cantilever 
truss continuous from end to end. The side frame 
to be provided at its top with a continuous bar pro- 
vided with recesses for receiving the spring bolts, 
so that they can be removed without jacking up 
the car body. The springs for supporting the car 
body to consist (for the entire truck) of not more 
than four elliptical and 12 coil springs, so com- 
bined and graduated that the weight of the car 
comes first upon the elliptical springs, and as the 
load increases the spiral springs come into play. 
The car must ride easily whether it be light or 
heavily loaded, and the springs not overloaded, 





The end spiral spring bolts to be provided with 
under-tension springs to prevent pitching, held in| 


place and adjusted by check nuts on each end of 
the spring bolts, which are to be provided with split 
pins. Length of solid forged top frame to be 14 ft. 
Length of spring base (centre to centre of springs) 
to be 12 ft. 8in. Length of wheel base (centre to 
centre of wheels) to be 6 ft. Gin. Gear to consist 
of a yoke or pedestal to be constructed with a 
cylindrical aperture in its upper cross-section, into 
which is inserted graduated double coil springs, 
which rest upon the journal boxes and support the 
entire weight of the truck frame, which is to be 
secured in the grooves of the extended side arms 
of the pedestal by hot driven rivets. The grooves 
in the arms of the pedestal to be fitted to correspond 
accurately with the dimensions of the main hori- 
zontal steel bars of the side frames, which are to be 
inserted in the grooves and held in place by rivets. 
The base of the pedestals to provided with a remov- 
able repairing piece secured in place between the 
jaws of pedestal by bults, and to be easily re- 
movable. Bearing parts to be accurately machine 
fitted to correspond to the bearings of the pedestal, 
which are also to be machine fitted. To be provided 
with a cylindrical projection, fitting loosely into a 
cylindrical opening in the bottom of the oil box. 
The journal box to be so constructed that oil or 
grease may be uged as desired. To be absolutely 
dust-tight. The bearings for the cover to be ma- 
chine fitted, and between the bearings and the 
cover to be inserted a packing of leather. To 
be provided at the back end with a dust-tight 
packing that rests upon the axle. Rigid steel collars 
to be pressed upon the axle by hydraulic pressure 
of 10 tons, and carefully machined so as to give 
the proper distance for the motor bearings. These 
rigid collars are to be provided with flanges, to 
which are bolted sectional washers constructed in 
halves. The brake beams to be manufactured from 
the best quality of wrought-steel bars, carefully 
machine fitted. The connecting bolt to be machine 
turned and case-hardened to insure accurate fit, 
and prevent wear. The leverage to be 10 to 1, and 
sufficiently powerful to handle a 30-ft. (over = 
car with ease. The brake guides to be provid 
with removable repair pieces to take up lost motion 
as they become worn, so as to prevent noise. To 
be provided with position pull-back coil springs for 
releasing the brake shoes from the wheels. The 
brake shoes to be furnished with the Christy head, 
and to be so constructed as to be interchangeable 
and easily removed without loosening any bolts. 
Each truck to be fitted with an adjustable life and 
wheel guard at either end, so constructed as to be 
easily adjustable at any desired height from the 
truck. All trucks to be fitted with wheels of 
approved style and shape of tread and flange. 


SPECIFICATION FOR STREET Rattway Motors, 


Preference will be given to motors of the multi- 
polar type, carrying drum armatures, though this 
clause is not intended to bar Grammering armatures, 
There must be sufficient iron or steel included in 
the magnetic circuit to prevent either armature or 
field heating excessively, and pole-pieces are to be 
so designed as to leave the neutral field sufficiently 
broad, in order that the motor may run in either 
direction, and with any load, without vndue 
sparking. Motors to be capable of exerting 8U0 Ib. 
to 1000 1b. horizontal effort at the periphery of a 
33-in wheel, at a speed of 8 miles an hour. To 
be of the ironclad type, entirely boxed in so as to 
be water and dust proof, to be provided with a 
suitable door to allow of easy access to brushes 
and commutator. Weight of motor complete with 
casings, gear, and gear case not to exceed 2000 lb. 
Vertical dimensions of motor to be under 2 ft. To 
be of best material. Motor to be - om with 
self-feeding carbon brushes, which shall not spark 
at any load. All parts of motors, attachments, and 
appliances to be interchangeable. Where two 
motors are used per car, the load to be equally dis- 
tributed. The machines to work in perfect unison. 
Cost of repairs and renewals on motors and 
apparatus, including gears and pinions, not to ex- 
ceed .125 pence per car-mile. 

Bearings to be of ample dimension and of the 
self-lubricating type. 

Armature to be of the ironclad type, the coils 
being carried between projections, to be formed and 
interchangeable ; to be insulated with mica and 
asbestos, and so finished as to be waterproof. End 
connections to be securely clamped by means of 
conical nuts or other approved construction. Com- 
mutator to have not lees than 26 segments per pole, 
end to be of hard drawn cupper aud insulated with 
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mica throughout. Armature to be so insulated as 
to withstand 5000 volts alternating between circuit 
and core. 

Magnet Coils to be formed and interchangeable, 
and to be insulated with asbestos so as to be water and 
fire proof. Coils to be insulated so as to withstand 
5000 volts alternating between coil and frame. 

Gears.—Reduction not to exceed 4.8. Pinion 
to be of steel, and gear of cast iron or steel. Face of 
gear not to be less than 44 in. Gears to be placed 
in oil and dust proof cases carried from motor frame 
so as to prevent rattling or jarring loose. Gearand 
pinions to be best wearing material, and teeth to 
be machine cut. 

Efficiency.—Motor to be so designed that under 
ordinary working conditions consumption of energy 
per car-iile for average running speed (or at least 
eix miles an hour including stops), shall be less than 
oth of Board of Trade unit, and the motors shall be 
so designed as to fulfil this last condition per- 
manently without dangerous heating or sparking, 
or causing damage to commutator. When tested 
the commercial efliciency at its normal load and 
average speed shall be at least 80 per cent. 

Nuts and Bolts must be provided with some self- 
locking device. 





COAST AND LIGHTHOUSE ILLUMI- 
NATION IN FRANCE. 

By C. S. Du Rice Pretier, M.A., Ph.D., 
Assoc. M. Inst. C.E., M.I.E.E. 
(Continued from page 735.) 

Latest IMPROVEMENTS IN LIGHTHOUSE APPARATUS. 

Tue following may serve as a succinct account of 
the most recent apparatus which the writer has 
had occasion to inspect at various points of the 





French coasts, as well as at the Central Dépét of 
the Lighthouse Department in Paris. 
The New Lighthouse of Cape d’Antifer (1894).— 
Cape d’Antifer is a conspicuous headland near 
Etretat, between Fécamp and Havre, and so im- 
ortant is its position to mariners, that, but for 
ocal considerations in favour of Havre, the electric 
lighthouse of Cape de la Héve (Havre) should, and 
would, have been placed at Antifer. Fig. 36 is a 
plan of the complete lighthouse establishment, 
which is situated 94 metres (308 ft.) above sea 
level, and comprises a siren station worked by 
compressed air, the siren being lodged in the upper 
part of the tower. Fig. 35 is an elevation of the 
lighthouse (brick) tower, 26 metres (95 ft.) in 
height ; and Fig. 37 is an illusiration of the hyper- 
radiant apparatus constructed by Messrs. Barbier 
and Co. (now Barbier and Bénard), of Paris. The 
apparatus, which is no less than 4 metres (13 ft.) in 
height and 1.33 metre in focal length, is composed 
of six complete panels, each of which comprises 12 
lower and 26 upper catadioptric and 10 intermediate 
dioptricelements. It rotates by means of a travelling 
carriage with conical wheels actuated by clock- 
work ; but to insure greater steadiness and regu- 
larity of motion in so large and heavy an apparatus, 
the central shaft supporting it carries a drum which 
rotates in a mercury bath 1 metre (3.28 ft.) in dia- 
meter and depth, containing 360 kilogrammes 
(792 lb ) of mercury. A complete revolution of 
the apparatus is effected in two minutes, giving 
flashes 1 second in duration, followed by total 
eclipses of 20 seconds. The consumption of 
oil is 1.35 kilogramme per hour with a six- 
wick, and 1.15 kilogramme per hour with a 
four-wick burner, or, for 4000 lighting hours 
per annum, an annual average of 5000 kilogrammes 





Hyrer-Rapiant Apparatus ConstructeD By MM, Barsier 
AND BrENARD, PaRIs, 


(five tons) of mineral oil. The station is served 
by four attendants, whose wages average 4 francs 
per day, or about 501. per annum. The luminous 
power of the flashes emitted by the apparatus is in 
average weather, and with a six and four wick 
burner, respectively 220,000 and 160,000 candles, 
corresponding to a luminous range of about 32 
nautical miles.* The cost of the apparatus, which 
is a chef d’euvre of its kind, was 94,000 francs 
(37601.). The light was installed in the year 1894; 
it is the first, but will also be the last hyper-radiant 
light installed on the French coasts, since the light- 
ning flash system offers, with much smaller appa- 
ratus, greatly superior advantages at less cost, as 
will be shown in the sequel. 

Oil Lightning Flash Lights (1895).—As shown 
in the Table of the principal French lights, 
the lightning flash system has already been applied 
on the coasts of France and Corsica in 16 stations, 
of which nine are oil lights, two (in course of instal- 
lation) are incandescent gas, and five are electric 
lights, of which latter two are in course of construc- 
tion. Of the oil lightning flash lights, Fig. 38 
illustrates the first order (920 millimetres focal 
length) apparatus of the Hourtin light, near the 
mouth of the Gironde (Bay of Biscay), and Fig. 39 
the third order (500 millimetres focal length) 
apparatus of the Island of Porquerolles light in the 








* The luminous power of the hyper-radiant group flash 
light of Skroo (Fair Isle) is, according to the Admiralty 
List, 72,000 candles, the only other light of the same 
character on the Scottish coast being that of Sale Skerry 
in course of installation. In Ireland the Tory Island 

roup flash light, mentioned in the Admiralty List as of 
fret order (920 millimetres), is a hyper-radiant triform 
combination (1330 millimetres focal length), the maximum 
luminous power being 326,500 candles. 
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LIGHTNING FLASH LIGHTHOUSE APPARATUS. 
CONSTRUCTED BY MM. BARBIER AND BENARD, PARIS. 
































Fig, 38, First Orper (920 mm.) Sincte Licurninc FiasH APpPaRatts, 
Mrnerat Orn Lieut, at Hovrtin. 


Mediterranean. In both cases, the apparatus 
rotates simply on a mercury column without travel- 
Ing carriage. The former apparatus emits single 
flashes of 190,000 candle-power one-tenth of a 
second in duration every five seconds, while the 
latter gives groups of two flashes of the same dura- 
tion, and of 70,000 candle-power. The Hourtin 
light and apparatus compares as follows with the 
hyper-radiant light of Antifer : 











en | Cost of Luminous 
SEN S25? Sian iF ocal Length. Apparatus. Power. 
A millimetres fr. £ candles 
aie, hyper-radiant .. 1330 94,000 3760 220,000 
ourtin, lightning flash 920 40,000 1600 190,000 











It is thus seen that the Hourtin lightning 
flash light gives practically the same luminous 
power as the hyper-radiant Antifer light at a 
saving of more than 50 per cent. in the first cost 
of apparatus. Both the Hourtin and the Porque- 
rolles apparatus were supplied, like that of Antifer, 
by Messrs. Barbier and Bénard, of Paris. 


(To be continued.) 





THE INSTITUTION OF NAVAL 
AROHITEOTS. 
In our last issue we gave an account of the earlier 
proceedings at the recent meeting of the Institution 
of Naval Architects, held under the leadership of 








Fic. 39. Turrp Orpver (500 wm.) Group Licutnine Fiasn 
Apparatus, Mrnerat Or Licut, at PorQuEROLLEs. 


the President, the Earl of Hopetoun. We then 
described the generous reception accorded to the 
Institution by the people of Hamburg, but at the 
time we wrote we had not experienced a tithe of 
what the kind-hearted Hamburg citizens could do 
for their guests from across the water. It is true 
that to some of us the first welcome received, as we 
steamed up the Elbe in the Blankenese, will always 
have acharm of its own, which all the pageantry 
and magnificence that has since followed cannot 
efface. Since then we have been féted by digni- 
taries of all kinds. The Kaiser himself, the most 
powerful Emperor in the world, has entertained us 
in his Royal Palace at Potsdam in a manner which 
we hope we do not transgress Court etiquette by 








804 


ENGINEERING. 





[JUNE 19, 1896. 





saying was cordial and friendly in the extreme. 
But the first welcome, though the simplest, was, 
perhaps, the most convincing, because it was so 
evidently unorganised and came straight from the 
hearts of a friendly people. 

It will be more convenient, and certainly more 
appropriate, if we reverse our usual order of pro- 
cedure, and give firat a brief account of those 
features in the meeting which do not comprise the 
reading and discussion of papers. The Institution 
of Naval Architects was established for the advance- 
ment of the science of naval architecture, but 
suddenly, and without seeking, it has sprung into 
the position of an important political factor, and 
happily one of the most beneficent nature. The 
cordiality shown by the German people—and all 
we have said about Hamburg may be repeated 
with equal truth of Berlin—towards a representa- 
tive body of Englishmen, has proved how good are 
the natural relations between the two peoples, 
after all, so nearly akin. We have been in danger 
of late of drifting into a state of chronic bickering 
simply because we did not know each other. We 
in England have been told that the English 
were hated in Germany. We have found that 
to be absolutely untrue. There is hardly a 
member here at the meeting who has not some 
story to tell of a small kindness done or a 
civility shown to him by strangers, shopkeepers, 
cabmen, people in the street, and even by the 
precise military officers. In fact, one finds kind 
words and smiling faces everywhere. So much for 
the people one meets casually ; those to whom the 
duty falls of receiving and entertaining us, are 
equally as kind. The passing of our whole baggage 
by the Custom House without opening a package 
was the keynote of our reception all through. We 
said something of this nature last week, when our 
experience was young, and we only repeat our re- 
marks in order to confirm and give them greater 
emphasis now our knowledge is more matured. 

We finished our last report on the eve of the 
departure of the party down the Elbe to Blankenese, 
where we were to dine at the invitation of the 
citizens of Hamburg and their ladies. Blankenese 
is a pretty village some distance below Hamburg. 
It might be likened to Richmond transplanted to 
Southend, but happily without the mud, and 
there is also a more Alpine character about its pine- 
clad heights than distinguishes the elm-grown hill 
on the Thames. Happily, too, there is.no pre- 
tentious tavern to mar the beauty of the view, but 
in its place a low saloon, hidden by the trees, but 
spacious enough to seat the whole six hundred 
persons, hosts and guests. Here we dined, the 
more furtunate by open windows overlooking the 
valley of the Elbe, through which the river winds 
until lost in the evening distance. Toasts of course 
were drunk, and there was a band which played 
** Rule, Britannia,” ‘*The British Grenadiers,” 
and other melodies complimentary to the guests. 
These were all applauded vociferously in turn 
by Germans and English, but when the piece 
composed by the German Emperor himself was 
played, a storm of applause went up which 
seemed likely to lift the roof above. It was a 
stirring composition, well rendered, but if it had 
had no more merit than ‘* Pop Goes the Weasel ” 
on a tin whistle we should have encored it just as 
vociferously, for we found that the best way to 

lease our hosts was to appreciate their Emperor. 
here was a German gentleman near us who was 
quite overcome. ‘‘Ah, you are too kind—too 
generous,” he said. Then he produced a sheaf of 
visiting cards from his pocket, and gave one to 
each guest within reach. We found he was the 
editor of a Hamburg paper, and feel sure no 
unkind things will be said about Englishmen in 
that journal for a long time to come. 

In the evening we walked through the hillside 
gardens, down the three or four hundred steps 
that lead to the shore, ana along the pier through 
an avenue of cheering and handkerchief-waving 
people. The Prinzessin Heinrich is a large steamer, 
newly built by Messrs. Blohm and Voss for Mr. 
Albert Ballin’s Heligoland service, but it would not 
take the whole party. There was, however, a large 
flotilla of steam yachts, tugs, and launches—in 
fact, every river steamer in the Port of Hamburg 
must have come down to Blankenese that evening. 
It was dark when we got away, and as the steamer 
left the pier the whole hillside was lit up by 
torches and coloured fires. A salute was fired from 
a battery among the pine woods on the hill top, 
and we on the steamer cheered until our voices 





cracked, led by one not unknown near the Rock of 
Dumbarton. To the credit of the German character, 
and the honour of the tug and yacht skippers of 
the Elbe, be it said that not one discordent siren 
or screeching whistle was heard thereon during 
the voyage up. 

This was the beginning of one of the most 
remarkable sights ever witnessed by many of those 
present. From Blankenese to Hamburg is pro- 
bably about 10 miles, and for the whole distance 
the bank of the river was brilliantly illuminated. 
The hills stand a little back from the river—perhaps 
a quarter of a mile in some parts—at others coming 
close to the banks. A large number of the more 
wealthy citizens of Hamburg have their resi- 
dences on these beautiful wooded heights, whilst 
every here and there are restaurants and places of 
entertainment. But wherever there was a house, a 
pavilion, or a terrace garden, there was its outline 
in lines of light, whilst the glow of red fire dis- 
torted the perspective of the hills beyond, bringing 
them curiously near. On the river the tugs and 
yachts followed in a compact fleet, red and green 
side-lights twinkling on the water, but there was no 
whistling and no crowding to get first. When, at 
last, we got to the St. Paulilanding-stage, we found 
the carriages of the Hamburg gentlefolk waiting to 
take us back to our hotels. That was a fitting ter- 
mination to the Hamburg meeting. The next day 
we were off betimes for Berlin. 

The President of the Institution, Lord Hope- 
toun, expressed, in a most appropriate and able 
speech, the thanks of the Institution for the gene- 
rous hospitality shown by the people of Hamburg. 
That was an official recognition, but none the less 
genuine on that account. We have been asked, 
however, by a number of members to say here 
something more than is our custom in dealing with 
summer meetings of technical institutions. We 
gladly comply with this request, and beg unofiicially, 
but on behalf of a large number of the members of 
the Institution, to assure the people of Hamburg of 
the grateful appreciation of members for the 
generous and kindly manner in which they were 
received. 

The journey from Hamburg to Berlin was made 
by special train, on the morning of Wednesday, the 
10th of June, the visitors arriving at 2 o'clock at 
the Lehrter railway station, where there was a 
sorting out of luggage such as one seldom sees. Of 
course, every Englishman when he travels carries 
a hatbox, and every English hatbox is the exact 
counterpart of its neighbour—a frustum of a cone 
in buff leather, with a cylindrical piece at the 
top. How Englishmen can distinguish their 
respective hatboxes is as great a mystery as how a 
darkie mother can pick out any one of her dozen or 
two of picaninnies. However, by patience and good 
nature all were sorted out, and packed away in cabs 
at last, but not until the visitors had swarmed the 
barriers and got in among the barricade of trunks 
and portmanteaux. Considering the disposition of 
the average railway official here, it says much for 
the indulgence with which the Institution is treated 
that the whole station was not cleared at the point 
of the bayonet. 

In the evening the members, and the friends by 
whom they were accompanied, were the guests of 
the Imperial German Government, having been in- 
vited to an entertainment at the new Royal Opera 
House of Berlin. The Opera House is in appear- 
ance far more like a spacious concert-hall than a 
theatre, although there is an excellent stage. The 
second act of ‘‘ Tannhiiuser’’ was rendered in a very 
efficient manner, the performers being amongst the 
most celebrated singers of the capital, whilst the 
orchestra was of great excellence. The second 
part of the entertainment consisted of a picturesque 
ballet, which had a connected thread of narrative 
running through it, and in which there was some 
excellent pantomime and good vigorous dancing of 
the old style—quite a pleasant change after the 
posturing which now so often on the stage takes 
the place of dancing. After the opera and ballet, 
the guests went into a large hall to be most hospit- 
ably entertained at supper, and from thence passed 
into a garden where they drank beer in true Ger- 
— until long after they should have been 
in bed. 

Thursday morning, June 11, was to be devoted 
to business, The programme stated that the Pre- 


sident and the Council would be received by the 
rector, senate, and students in the Great Entrance 
Hall of the Technical High School, after which 
the whole body—rector and President, Council and 





senate, students and members—were to proceed to 
the Great Hall to discuss three papers of a strictly 
technical nature. There was, however, one thing 
which the programme did not disclose, but which 
had become pretty generally known whilst we 
were in the garden the night before; namely, that 
his Imperial Majesty the Emperor had signified his 
intention of being present at the meeting. Conse- 
quently, long before the proceedings began, almost 
all the chairs in the Aula were crowded with the 
guests of the Technische Hochschule; and above 
nearly every chair there bobbed and bloomed a 
circular parterre of scarlet poppies, white mar- 
guerites, or blue cornflowers, each with a sprig of 
three black feathers at the side; indeed, viewed 
from the platform the whole floor of the Aula was 
one gorgeous flower garden. The ladies of the 
party had captured the situation by an expedition 
en force. 

The students’ clubs in their gay-coloured uniforms 
were drawn up in the courtyard, each squad with 
a heavy silken banner. These were the duelling 
clubs of which we have heard so much at times. 
Many of the young men bore evidence of, what 
seeins to people of other nations, a quite unneccs- 
sary effort to assert they do not lack manliness ; 
indeed it might be that, like the lady’s virtue, we 
should be more ready to believe in it if it were not 
so obtrusively insisted upon. However, it seems to 
please these young gentlemen to have disfiguring 
scars on their faces, although they may be less 
satisfied as they grow older, and youthful vanity 
wanes. Certainly they are courteous to strangers, 
however bloodthirsty they may be in the duelling 
chamber. 

At the hour appointed the Emperor entered the 
Aula at the same time as Lord Hopetoun, the 
Council, and the college authorities, and members 
of the Berlin Reception Committee, As His 
Majesty came in at the floor level, and did not 
ascend the platform, sitting at a table at the side, 
his entrance was only seen by a few, and there was 
no demonstration. His Excellency Admiral] Holl- 
mann, Imperial Minister of Marine, next proceeded 
to deliver an address of welcome to the Institution 
on behalf of the General Reception Committee of 
Berlin. This was given in German, and as pro- 
bably not a dozen of the English guests could 
follow it, there was no demonstration during the 
reading. When Mr. Holmes translated the ad- 
dress the applause was frequent, but it was not 
until about half-way through the address that the 
great demonstration arose. Admiral Hollmann 
referred to the interest the Emperor had taken in 
the coming of the Institution to Germany, and the 
pleasure he felt in seeing the members in Berlin. 
At the mention of his Majesty the whole meeting 
rose aS one man and cheered again and again, it 
being some time before Mr. Holmes could proceed 
with his translation. 

The incident doubtless appears conventional as 
written. It is usual for meetings to cheer exalted 
personages, and for exalted personages to smile 
and bow amiably in response. Bat the German 
Emperor did neither at once. Perhaps it is not 
his way. He seemed startled at first by the sud- 
denness and vigour of the shout, and when he 
turned to acknowledge the cheer there was a 
pleasure in his face not to be mistaken. : 

Read by the light of the sentence, ‘‘ Blood is 
thicker than water,” contained in the telegram, 
His Majesty sent in response to the drinking of his 
health on the next day, by his gracious reception 
of the members at Potsdam, by the altogether 
unusual incident of his coming down to the 
station and saluting the members as the train 
steamed out of the atation, by his acknowledge- 
ment of the cheers from the knot of Englishmen 
gathered on the pier as he steamed down the river 
on his yacht—taking all these things together, we, 
who have seen them, know that the Emperor of 
Germany, in common with so mang of his subjects, 
values the friendship and kindly feeling of a nation 
closely allied in character andin blood. = 

We take it that any of our technical institutions, 
of which the Institution of Naval Architects is in 
the very front rank, affords as good a representative 
body of Britons as well could be got together. 
This Institution has a peer for its President, who 
most worthily represents the best traditions of our 
noble families. i. its ranks are men of science, 
men of business, heads of establishments employ- 
ing thousands of persons, public servants of dis- 
tinction, and naval officers of high rank. In doing 
honour to the Institution in a manner so unusual, 
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the German Emperor has expressed his apprecia- 
tion of the whole British nation, and we shall be 
churlish indeed if we forget his courtesies, whatever 
the future may have in store. 

We must deal briefly with the remaining social 
features of the meeting in order to commence our 
report of the business part of the proceedings. As 
already stated, the dinner of the Institution was held 
on the evening of Thursday, when the large room 
of the Kaiserhof Hotel was crowded. On Friday 
there was no engagement for the morning, but in 
the evening members were taken by a special train 
to the New Palace at Potsdam, where they were 
received by His Majesty the Emperor, who was 
accompanied by the Empress. After their High- 
nesses had conversed for some time on the broad 
steps of the Palace with various prominent mem- 
bers of the Institution, the whole body were 
conducted to one of the fine rooms of the Palace 
overlooking the grounds. Here supper was served, 
His Majesty taking part in it, and after this the 
whole party returned to the steps of the Palace. 
The Emperor had commanded a torchlight pro- 
cession and military tattoo. Several hundred 
soldiers marched up the central avenue, each one 
carrying a magnesium torch. There were eight 
military bands massed as one. For about an hour 
they performed together, British airs alternating 
with German music, the ‘ British Grenadiers ” and 
‘Rule, Britannia” being among the former. After- 
wards the company returned to the railway station 
in the carriages provided by the Court, and it was 
then his Majesty came down to the station before 
the train started, as already narrated. 

Saturday was devoted to a visit to the Berlin 
Industrial Exhibition, now being held at Treptow 
Park, about a couple of miles out of the city, on 
the River Spree. Here a meeting for the reading 
of papers was held in the amphitheatre of the 
Building for Chemical Industry, which is within 
the Exhibition grounds. Members were taken by 
water, steamers having been provided, and the 
entrance to the Exhibition being free. After the 
papers and discussions were disposed of, members 
and their friends were entertained at luncheon by 
the Committee of the Representatives of Berlin 
Commerce and Industry. 

On Monday, the 15th inst., a special excursion 
—with which we shall deal later on—was made 
to Stettin by special train provided by the directors 
of the Vulcan Company, and with this the summer 
meeting of the Institution for 1896 was brought 
to a close. 

It has been, without doubt, the most important 
meeting of a technical institution that has been 
held of recent years, perhaps the most important 
ever held. This has not been on account of the 
papers read or the discussions they called forth, 
but for reasons to which we have made reference 
in the course of our remarks. A word or two 
should be said here of those who had charge of 
the arrangements and who carried out the bulk of 
the work. Wecannot say what was done before 
the meeting commenced, but the gentleman of 
whom members saw most during the time they 
were in Hamburg and on the Prince Bismarck was 
Herr C. Ferd. Laeisz, Chairman of the Chamber 
of Commerce of Hamburg and an Associate of the 
Institution. This gentleman was simply indefati- 
gible. No task was too small or too big for him 
to undertake if it added to the pleasure or con- 
venience of any member present. All who have 
taken part in the trip will long remember with 
gratitude his disinterested exertions. In Berlin, 
Admiral Hollmann, the Imperial Secretary of State 
for the Navy, not only read a paper, but appeared 
at the meetings and excursions, advising and en- 
couraging members by his presence. The same may be 
caid of Professor Dietrich and Herr Otto Schlick, the 
latter a member of the Institution, and well known 
to those present from his previous admirable con- 
tributions on the vibration question. To return 
thanks due to all who have taken part in the hospit- 
able work of organisation and entertainment would 
doubtless exhaust the whole list of both recep- 
tion committees, and certainly much time and pains 
must have been expended, of which the guests 
saw nothing, in order to perfect all the arrange- 
ment. We give the above names as the result of 
our own necessarily imperfect observations. 

Turning to the staff of the Institution, it is un- 
necessary tosay much. Mr. Holmes, the secretary, 
has a faculty, which amounts to nothing less than 
genius, of getting through an immense amount of 
work without the least appearance of being flurried. 





Our sketch of the proceedings will have given an 
idea of the forethought and organisation required. 
It will suffice to say the programme was carried 
through without a hitch of any sort. 

There is one other thing the late meeting has 
done for members, it has discovered to them their 
President. The spring meeting in London gave 
little opportunity for this, though doubtless the 
Council early found out what a happy hour it was 
when they asked Lord Hopetoun to succeed Lord 
Brassey, when the latter was compelled to resign. 
It would be useless to deny that, in spite of the 
good feeling that early appeared, there were times 
when the President had a delicate task to perform. 
How ably he performed these tasks, those present 
can only fully appreciate. It is sincerely to be 
hoped for the good of the Institution that there are 
no more vacant governorships or other exalted posi- 
tions abroad that will make it necessary for him to 
resign his position. 


THe Port or HamBure. 

We now return to our account of the first sitting 
held in Hamburg, of which we gave an account, so 
far as the introductory proceedings, in our last 
issue. The first paper read was by Herr Franz 
Andreas Meyer, engineer-in-chief to the Free and 
Hanseatic City of Hamburg. We propose printing 
this interesting contribution in full at a later date, 
and may at once, therefore, turn to the discus- 
sion. This was ofa brief nature, and was opened by 
Mr. A. B. Brown, of Edinburgh, who gave afew 
details of the way in which he came to supply 
certain lifting machinery referred to by the author. 
He was imperfectly heard, but we understood him 
to say that the gear referred to was not used in 
England, but hundreds of sets of cranes of this 
nature were supplied to Germany. The cranes 
were more expensive at first cost than those 
generally in use with us, but were more efficient. 

Sir Edward Reed referred to the great interest of 
the paper, and pointed out that Hamburg must be 
an increasing port because of the great extent of 
country for which it afforded the natural outlet. 
After a few remarks by the President, the author 
briefly returned thanks, and the discussion was 
brought to a close. 


SHIPBUILDING IN GERMANY. 


A paper by Mr. OC. Ferd. Laeisz with the above 
title was next read. This we printed in full on page 
795 of our last issue. 

Mr. B. Martell, who opened the discussion, com- 
menced by expressing the great admiration he felt 
for the author, who, however, had ‘‘trodden upon his 
toes” inregard to what he had said about the classifi- 
cation of tank steamers. Mr. Laeisz had referred 
to the advantages possessed by British shipbuilders 
in their command of cheaper coal and material, as 
compared to the German builders. That might be to 
some extent true, but the German shipowner had 
the advantage of cheaper labour and longer hours 
worked. Another greatadvantage, too, was the more 
recent construction of works, which enabled the 
Continental builder to lay down modern plant, 
and take advantage of all recent improvements, 
whilst the older established works in Great Britain 
had the less effective appliances of an earlier date. 
Naturally the reply to Mr. Martell’s contention 
would be—although it was not brought forward in 
the discussion—that if the British shipbuilders have 
failed to provide a suflicient sum for depreciation 
during the time when they had a virtual monopoly, 
they must now suffer for their improvidence. Mr. 
Martell went on to the excellent examples of ship- 
building shown to the visitors when they went 
over the works of Messrs. Blohm and Voss, espe- 
cially instancing a stern frame which had been 
made by Krupp, and which especially excited his 
admiration asa most remarkable piece of work. He 
was surprised to hear that ‘‘ocean tramps” could not 
be worked to advantage from Germany as com- 
pared with England. This seemed a strange thing, 
as they were constantly hearing of vessels being 
sold from under the English flag, because it would 
not pay to work them, and which were bought by 
Germans, and were then run at a profit. The 
reason assigned was that the German seamen were 
not only content with less wages, but were steadier 
and more trustworthy. He was sorry to say the 
German Government had not adopted the load line 
principle, although doubtless they were right from 
a commercial point of view. He would not speak 
on the humanitarian aspect of the question. He 
was struck with admiration for the great boldness 





of the German shipowner. Here they found 
capitalists putting their money into a ship to carry 
14,000 tons deadweight. A few years ago such a 
thing would not have been entertained, but now 
he understood that they were going still further 
in the same direction. He would suggest it was a 
matter for earnest consideration why German ship- 
owners were going ahead in this bold and original 
manner. The author had made reference to the 
fact that some tank steamers built in Germany 
were strengthened beyond Lloyd’s rules. That he 
would protest, against as unwise. Some steamers 
carrying oil in bulk had been reported as strained, 
but, when they came to be examined by competent 
authorities, they were found to be strong enough. 
He was confident that if ships were built to Lloyd’s 
rules, and were properly stowed and handled, they 
would not break down. 

Sir William White wished to add his testimony 
to the admirable work done by Messrs. Blohm and 
Voss. This firm had had the advantage of laying 
out new works in accordance with one planned 
design, and he heard that the kind of work required 
having been decided upon, a learned profeesor had 
been employed to puttheschemeinto practical shape, 
the result being the admirable arrangements seen by 
members. He had never seen anything better con- 
ceived, and he had seen many works of the same 
nature. Mr. Laeisz had said that German labour 
was cheap, but German material was dear. But 
they found the German shipbuilder did not hesitate 
to come to England for his material, and as he got 
it on equal terms, the German ship was naturally 
cheaper. He had lately made a calculation, and 
found that 70 to 75 per cent. of the cost of a tor- 
pedo-boat was spent in labour, taking the material 
right back, and as German labour was 25 per cent. 
cheaper, it was easy to see how the business would 
be affected. Mr. Hugh Bell had also made a very 
interesting inquiry, from which it appeared that in 
a great railway 70 per cent. of the cost was to be 
attributed to labour charges. In Germany, as in 
other countries, there was an enormous increase in 
the ship-producing power of the nation, and Sir 
William thought the supply had outstripped the 
demand. When the programme contained in 
the Naval Defence Act was in full swing, they 
were adding 1} million tons yearly to the shipping 
of the country, and yet there were yards lacking 
work. Under these circumstances he would hesitate 
to put money in shipbuilding and engineering works. 
Each country, however, must go on its own basis, 
and if other countries had learnt much in times 
past from England, England in turn was learning 
from them. 

Mr. A. Denny corroborated what Sir William 
had said, and ccnsidered if Messrs. Blohm and 
Voes had taken their practice originally from 
England, they had gone ahead of their teachers. 
In nothing more was this evident than in the order 
and the cleanliness of the yard. The speaker 
exclaimed against the restrictive legislation by 
which shipowners were hampered in our country. 
He thought we were getting more and more 
law-ridden every year, and fhe for one would 
be glad if Parliament would take a very long 
holiday. The author had said that German ships 
were finer in form. He was interested to notice this, 
as he had long been of opinion that we, in Great 
Britain, had gone too far in making vessels with 
blunt ends, and in this respect German shipowners 
had been wiser than those in England. 

Lord Hopetoun proposed a vote of thanks to the 
author, which was carried by acclamation. 


New Members. 


Mr. Holmes next read out a long list of names 
of new members, there being 140 in all added to 
the roll this year, that being the largest number 
ever recorded. 


IMPROVEMENTS IN DockInG APPLIANCES. 


A paper by Mr. Lyonel Clark on ‘‘ Recent 
Improvements in Docks and Docking Appliances,” 
was next read by the author. There was no dis- 
cussion upon it, and the meeting was then ad- 
journed. 

At the two subsequent sittings in Berlin the 
remaining papers on the programme were read. 
A list of these we have already printed, and we 

ublish one of them, namely, that by Herr A. 

ietrich, on ‘‘ Developments in the Design and 
Construction of German Men-of-War” on page 825 
of our present issue. With the other papers and 
the discussions on them we shall deal next week, 


| 
i 
i 
| 
| 
| 
| 
i 
/ 


el OP NSE are 





| 
| 
| 


806 


ENGINEERING. 





[JUNE 19, 1896. 








= 


THE LANGDON-DAVIES ALTERNATE 
CURRENT MOTOR. 


Tur first dynamos ever constructed were alter- 
nators, but as they could not be made self-exciting, 
and since, moreover, the theory of alternating cur- 
rents was but imperfectly understood, it was not 
long before these machines were superseded by the 
continuous-current type in which the currents, 
naturally alternating, were rectified by that in- 
genious, if expensive and not altogether reliable 
device, the commutator. In fact, alternators almost 
disappeared from the field, and it was not until the 
distribution of current for lighting purposes at a 
long distance from the central station became a 
necessity, that the type was revived, and the trans- 
former introduced by M. Gaulard. In this way the 
advantages of a high electric pressure for outside 
work could be combined in an efficient manner with 
those of the low-pressure system for interior lighting, 
&c. A great drawback to the use of the alternate 
current has, however, been the difficulty of operat- 
ing motors by its means. It is true that Dr. Hop- 
kinson had shown that one alternator would drive 
a second as a motor, once the two machines ‘‘ got 
into step,” but the motor had first to be got up to the 
proper speed by outside means, and would not start 
of itself. This difficulty was turned by Tesla when 
he introduced the polyphase motor, but as at first 
introduced a special alternator giving two indepen- 
dent currents was required, one of these currents 
having a lag of one-quarter of a phase behind the 
other. Workers on this side of the Atlantic then 
pointed out that by using a suitable shunt at the 
motor, one main circuit only would be required, the 
requisite difference in phase between the shunt and 
the main circuit being obtained by introducing a 
suitable amount of self-induction on the former 
causing the current there to lag to the desired 
extent behind the other. In this way alternating 
motors were obtained, which would start under a 
certain amount of load, but were nevertheless 
inferior to the direct-current type. 

In the machine we are about to describe, which 
is being introduced by the Alternate-Current 
Electro-Motor Syndicate, Limited, of 2 and 4, 
Penywern-road, London, S.W., such improve- 
ments have been made by Mr. Langdon-Davies 
in the magnetic arrangements that the motor 
has an efficiency, according to Dr. Thompson's 
report, of 91 per cent. at its maximum power, and 
also at half-power, whilst between these limits it 
rises to the high figure of 95 per cent. Further, 
even at one-third load its efficiency is 75 per 
cent. These figures are the more remarkable in 
that the motor tested was, asa maximum, of but .85 
horse-power, and it has long been recognised that 
in general small motors are much less efficient 
than large ones. Further, Professor Thompson 
states that the motor will start under an absolute 
dead load, equivalent to about a quarter of its 
maximum torque, whilst further experiments have 
shown that in practice this figure may be doubled, 
or, if a slight sacrifice of efficiency is made, the 
starting torque can be still further increased if the 
motors are to be used for lifts, &c. Where gearing 
is introduced, as usual, the motor in question will 
start under even more unfavourable conditions. 

The motor itself is shown in Fig. 1, page 807, 
which represents two different sizes of the motor, 
both complete and in their separate portions. The 
field magnet consists of a number of discs of soft 
iron insulated from each other, and perforated with 
holes, as shown in more detail in Figs. 7 to 18, page 


808. Through these holes are passed two entirely | 
distinct coils of wire, arranged in such a way that|zero. Now if the current gradually falls in A 
when a current is passed through one coil it tends | whilst it increases in B, the N. pole will be shifted 
|round towards the E. until when both currents are 


to produce poles in the ring in one direction ; 
whilst if a current passes through the other coil it 
tends to produce poles at a direction making a defi- 
nite angle with the previous one. The discs are 
clamped together inside a gun-metal casing, pro- 
vided with flanges, by means of which the motor 
can be secured to any suitable foundation. Per- 
forated covers are bolted on each end of the casing, 
and are fitted at their centres with bearings for the 
armature spindle. Two of the armatures are 
shown in Fig. 1, lying beside their respective field 
magnets, whilst in Figs. 2 to 4 the construction of 
these armatures is shown in more detail. Each 
armature consists of a set of discs, Fig. 4, mounted 
securely on a spindle A, between stout pressure 
plates B, and insulated from each other in the 
usual way. Near their edges a number of circular 
holes are bored, through which pass stout copper 
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rods D, thoroughly insulated from the metal 
around them. These rods terminate at each end 
in stout copper rings E. Opposite each rod D the 
armature is slotted longitudinally, as shown in Fig. 3, 
with a view to reducing Foucault currents. 

Having said this much by way of premise, it will be 
of interest if we give a detailed explanation of the 
means by which the remarkable results quoted above 
have been obtained. The principle of the polyphase 
motor may be explained as follows. Suppose we 
take a ring of iron and wind a coil on it in such a 
way that, say its N. and S. points, become N. and S. 
magnetic poles, when a current is sent through the 
coil. A second coil is now wound on the ring in 
sucha way that the E. and W. points become the 
N. and S. poles when a current is passed. Now if a 
current is sent through both coils at the same time, 
the resultant magnetic poles will occupy some 
intermediate position dependent on the relative 
strengths of the currents in the two coils. Thus, 
if we call the coil first mentioned A and the second 





coil B, we may suppose that at starting the current 
in A is at its maximum value, whilst that in B is 


| equal it will occupy the N.E. point of the ring. If 
the current in A still diminishes, whilst that in 
B increases, until finally it reaches zero in the 
former coil, and its maximum in B, the N. pole 
| of the ring will then have shifted round to the E. 
point. The current in B now begins to diminish, 
whilst that in A begins to increase again, but 
_in an opposite direction to what it was previously, 
with the result that the N. magnetic pole passes 
— round the ring towards the S., occupying 
the latter cardinal point when the current 
through B has reached zero. The action being 
continued as explained, it will be seen that 
finally the N. pole will have travelled completely 
round the ring, back to its original position, when 
it is ready to start on a second revolution. It will 





be obvious that if an armature is placed inside the 
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ring it will tend to follow the motion of the N. pole. 
This then, speaking broadly, is the theory of the 
self-starting alternate-current motor. In practice 
this rotating field is only used in starting the motor. 
The current to one of the coils is passed through a 
suitable inductive resistance, which causes the 
required difference of phase between the two coils, 
but once the motor has attained its proper speed 
this resistance is switched out, and the current in 
the two coils is then identical as to phase, and the 
motor runs as one of the synchronous type. 

It wil], on consideration, be obvious that to secure 
the greatest economy it is advisable that the resul- 
tant field due to the two independent currents should 
remain uniform, and much of Mr. Langdon Davies’ 
ingenuity has been devoted to thisend. In the first 
place, assuming that each coil creates a uniform field 
between its polar surfaces, the angle between the 
two fields has to be adjusted with respect to the 
difference of phase of the current in the two coils, 
in such a way that the resultant field is always of 
the same intensity. If, for instance, the phase dif- 
ference corresponds to an angular advance of 45 deg., 
and the coils are set at 90 deg , the resultant fiela 
will not approach uniformity. This condition of 
affairs is represented in Fig. 5, in which vertical 
ordinates represent the strength of the field due to 
B coils at a particular moment, and horizontal lines 
that due to the A coils at the same time. The 
maximum strength of each field is represented by 
A O and OB respectively. Assuming that at a 
particular time the A field is at its maximum, 
then the corresponding strength of the B field at 
the same instant is found by drawing the line O 0 
at anangle of 45 deg. with O A, this being the 
phase difference, and dropping a perpendicular 
from Con OA. The length of this perpendicular 
represents the strength of the B field at that time. 
The resultant strength of the two fields is then re- 
presented by O E, obtained by drawing AE verti- 
cally to meet a horizontal through C. Next at a 
slightly later time, equal, say, to one-sixteenth the 
phase period, the strength of field due to A is denoted 
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by OG, obtained by taking A F = one-sixteenth 
the circumference of the circle, and drawing FG 
perpendicularly. Similarly at the same instant the 
field due to B is represented by J G, and the re- 
sultant field by OJ. Proceeding in this way for 
other intervals of the complete period, it will be 
found that the resultant field is represented at any 
moment by the corresponding radius of the ellipse 
FEJKDLMNPQ. If, however, the two 








Fig. 5. 
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coils are fixed at angle of 135 deg. with each other 
instead of 90 deg., the phase difference being 45 deg. 
as before, we shall get a field of uniform strength, 
as shown in Fig. 6. In this case, when the A 
field is represented by A O, the B field is re- 
presented by OD=OB cos 45deg. The resul- 
tant field is then denoted by O E. Similarly at one- 
sixteenth of a period later, the A field corresponds 
to OG, and the B field to OI = O Bcos HOL. 
Whence the iesultant field is obtained by the 
intersection of IJ and G J, and is represented by 
OJ. Dealing in a similar way with the other 
divisions of a complete period, it will be found that 
at any moment the resultant field is represented both 
in direction and magnitude by the radii to the circle 
EJKLDMNPQ. Hence in this case a rotating 
field is obtained constant both in magnitude and 
in velocity. In fact, it can be shown mathematically 
that this will be the case whenever the angle 
between the coils is equal to the supplement of the 
phase angle. 

The above demonstration only holds provided 
that, as already mentioned, the magnetic flux is 
uniform. If, for instance, we take a disc such as 
is represented in Fig. 7, and pass coils through A 
and B, we shall then, on sending a current, get a 
N. and S. distribution of magnetism above and 
below the horizontal diameter respectively. Since, 
however, the distance across from N. to S. is 
much greater than that across the space in the 
immediate neighbourhood of the coils, the magnetic 
lines of force tending to follow the shortest paths, 
will give a non-uniform distribution of magnetic 












Fig .6. 
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force. And if we superimpose two of these fields, 
as in Fig. 8, we still do not get a uniform distribu- 
tion. In order to correct this fault, it is necessary 
to arrange the coils so that the magneto-motive 
force acting on the portion of the ring in the imme- 
diate neighbourhood of N., Fig. 7, is greater than 
that acting on the ring in the immediate vicinity of 
A and B. With this end in view, Mr. Langdon- 
Davies winds his coils somewhat as shown in Fig. 9. 
A portion only of the winding is threaded through 
the holes A B, whilst another portion is threaded 
through C D, a third through EF, and a fourth 
through GH. The consequence of this arrange- 
ment is that the magneto-motive force acting on 
the metal between G H is greater than in the other 
parts of the ring. Similarly that acting on EG, 
F D is greater than that acting on AC, DB. By 
properly proportioning the number of turns in 
each coil, an approximately uniform magnetic field 
is obtained. 

The coils are proportioned as follows: In Fig. 10 
the points A, B, C, D, E, F, G, H correspond to 
equally spaced holes. The intervals between these 
points are bisected at 1, 2, 3, &c. From the 
neutral point 1 and from point 5 radii are drawn, 
meeting at 0. From 2, 3, and 4 a are 
dropped on 0 1, and the horizontals 27, 38, and 49 
are drawn. Then the lengths 2, 6 —3, 7 —4, 8, 
and 5, 9 are proportional respectively to the numbers 
of turns of wire which should pass through the holes 
AB, CD, EF, andGH respectively. The rule 
given has been deduced from the fact that the 
reluctance of the two paths represented in 
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Fig. 12 by the lines y and =z varies approxi- 
mately as the sines of the angles Y and Z. 
When the total number of turns required is 
small, sufficient accuracy cannot be obtained with 
equally spaced holes, and it is then preferable 
to vary the distances between the holes, and keep 
the number of turns through each constant. The 
method then adopted is shown in Fig. 13. The 
vertical diameter is divided into twice as many 
parts as there are coils to be wound, as shown by 1, 
2, 3, 4, &. Then at each evenly numbered part, 
horizontals are drawn to meet the polar surface of 
the field magnets shown, and the holes for the 
windings are located on radii through the points 
thus obtained. Where a four-pole field is to be 
used, the method employed is shown in Fig. 15, 
which is very similar to Fig. 3, with the exception 
that the radius 0 5 now makes an angle of 45 deg. 
with the neutral radius 01, instead of being at right 
angles to it. As before, the windings in each coil 
must be proportional to the lines 2,6—3, 7--4, 8, and 
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5, 9. If equal numbers of turns are desired through 
each set of holes, the latter may, as in the two-pole 
machine, be unequally spaced, as in Fig. 14. Here 
the line S N is divided into twice the number of 
parts required, and the holes located on the radii 
through the intersections of perpendiculars to the 
line S N at the even numbers, with the polar sur- 
face. In all these cases a single winding only has 
been dealt with, the requisite rotary field being 
obtained by superimposing two of these sets of wind- 
ings, as already described. The same holes, or 
some of them may be used to accommodate both 
sets of windings. Thus in Fig. 16 the full lines 
show the holes set out for one set of windings, and 
the dotted lines for another set. In practice the 
overlapping holes are adjusted so as to coincide, as 
in Fig. 17. Fig. 18 shows the arrangement of 
holes for the two sets of coils when the lag is 
45 deg., whereas Fig. 17 was designed for a differ- 
ence of phase in the two sets of coils equal to 
90 deg. 

The diagrams Figs. 19 to 22 show graphically 
some of the results obtained by Professor Thomp- 
son in his tests. The first of these shows the 
variation in the speed of the motor as the power 
was increased. Fig. 20 shows the relation between 
the mechanical horse-power given out at the brake 
and the electrical horse-power absorbed, whilst 
Fig. 21 shows the efficiency at various outputs, and 
Fig. 22 the turning effort on the pulley at different 
speeds. Summing up, Dr. Thompson states that 
these alternate-current motors possess a remarkably 
high efficiency, and are self-starting to a degree 
hitherto unattained. 





NAVAL RANGE FINDER. 

Art the spring meeting of the Institution of Mecha- 
nical Engineers, a paper was read by Professor Archi- 
bald Barr and Professor William Stroud, of 250, Byres- 
road, Glasgow, on ‘‘Telemeters and Range Finders.” 
This paper, which we published on pages 232 and 264 
ante, described a range finder, invented by the authors, 
which has been adopted by the British Admiralty, and 
is in use or on trial in the navies of the following 
powers: Chili, Japan, Germany, Italy, Brazil, the 
Argentine Republic, Turkey, and Sweden. Messrs. 
Sir William G. Armstrong, Mitchell, and Co., who 
are the sole agents for the instruments for foreign 

wers, have fitted it upon three of their fast cruisers, 
Yoshino, Blanco Encalada, and Buenos Aires. Our 
illustration on page 806 shows one of the 50 instruments 
supplied to the British Admiralty. 





It is unnecessary to give a detailed account of the 
instrument, seeing that it is only four months ago that 
we published the inventors’ paper. We may, however, 
say that it is based on the principle of forming two 
images of the distant object on two reflectors, and 
transmitting these through two lenses on to two other 
reflectors, which send them to the observer’s eye. The 
upper half of one image and the lower half of the other 
is stopped off, and hence the eye sees two partial 
images, Ordinarily these two partial images do not 
form a complete image until one has been displaced 
laterally by manipulating a prism forming part of the 
instrument. The range is read off from the position of 
the prism. 





SURFACE RAIL ELECTRIC TRAMWAY. 

THE objection to the overhead, or trolley, system 
of electric tramway is gradually growing weaker 
in this country, but still it is sufficiently strong 
to prevent almost all progress in electric traction. 
Municipal authorities and tramway companies are 
waiting, in the hope that some other system will 
be devised which will avoid the use of overhead 
wires, and inventors are hard at work trying to meet 
their requirements. The latest plan having this object 
in view is that of Messrs. Pringle and Kent, and 
is now to be seen at the offices of Messrs. Sharp and 
Kent, 34, Victoria-street, Westminster. Their method, 
although only now put before the public, is the out- 
come of an extended series of experiments, which 
have been carried on for several years. 

Messrs. Pringle and Kent’s surface rail electric rail- 
way is designed to avoid the employment, on the one 
hand, of all overhead construction, and on the other 
hand, of a slot between the rails. The current is 
conveyed to the cars by means of a centre rail, which 
is practically at the general surface level of the 
street, and therefore opposes no hindrance to the 
passage of other vehicles. This rail is normall 
‘‘dead,” that is, cut off from all electrical con- 
nection, only the length that is under a car at 
any given moment being ‘“‘alive,” or connected to 
the source of electric energy. These features are 
not new. Reference to our back volumes would show 
that these valuable advantages have been sought by 
inventors for several years past. It is the means by 
which they are rendered possible which are the novelty 
in this case. The track is divided into sections of 135 
yards, and each section is subdivided into 24 sub- 
sections of 16 ft. For each section there is a distri- 
butor from which there run 24 cables, one to each sub- 
section, and as the car proceeds, each of these 24 
cables is successively placed in connection with the 
main cable from the power-house, and conveys current 
to a short length of surface rail, from which it is 
taken by a rubbing contact to the motors on the 
car, and through them to the rails as a return cir- 
cuit. As the car enters a sub-section the distributor 
switches the current on to that sub-section, and cuts it 
off from the previous one. 

The 24 cables end in 24 contact-pieces ranged in a 
circle in the distributor, and over these contacts there 
moves, by steps, a switch arm connected to the main, 
or feeding, cable. The interest in the arrangement 
centres in the means for working this switch arm. 
Assuming the road is double-tracked, there is in each 
distributor a long pull electro-magnet tarough which 
a current circulates. After passing the magnet there 


are two paths open to the current; one is through a | P 


resistance to the rails and back to the power-house, 
and the other is through the sub-section cable in 
advance of that actually in use, to an insulated length 
of surface rail immediately in front of the car. Of 
course no current flows through this cable from the 
main, The current in the magnet coil is reduced to a 
small amount by the resistance in the circuit between 
the magnet and the rail, When the magnet is ener- 
gised its armature is drawn in, against the pull of a 
spring. Assoon as the car makes contact with the 
length of rail in front of it, it couples together two 
sub-section cables, the one in use and that about 
to be used. The result is that there is no potential 
difference between the two ends of the magnet coil ; 
the magnet is therefore short-circuited and loses 
its power, the spring pulls out the armature, and 
in so doing moves the switch arm, through the 
agency of a pawl and ratchet-wheel, on to the next 
contact. The main current is thus directed down 
the new sub-section cable, the pas. 48 is energised 
afresh and draws in its armature, and the cycle recom- 
mences, In this manner the car travels through the 
24 subsections in succession, Each time its leading 
end enters a sub-section it short-circuits the magnet in 
the distributor, and the switch arm is moved by the 
spring, and each time its trailing end leaves a subsec- 
tion the magnet is energised, and extends the sprin 

in readiness for the next operation. The main switc 

arm never breaks any current, and hence does not 
spark, whilst a subsidiary switch arm which deals with 
the current from the magnet, carries only a fraction of 
an ampere, and therefore does not wear sensibly. 
The distributor is filled entirely with heavy oil, which 





both insulates and lubricates it, and prevents the 
entrance of damp and dirt. 

When a car enters the last sub-section of a block a 
special contact arm on the distributor sends a current 
on to the next distributor, and excites its magnet. At 
this moment the switch in the new distributor is on a 
contact to which there is no cable connected, but 
immediately the car enters the new section, the magnet 
is short-circuited, and the switch moves a step to 
render alive the first length of rail. The distributor 
in the section which is being left switches itself out 
of gear, not only the main switch arm being insulated, 
but the subsidiary switch arm also. All source of 
leakage is therefore cut off, and the surface rail is left 
perfectly inert. 

We have described the apparatus as applied to a 
double-track road, but it is practically just as simple 
for a single track carrying traffic in two directions. 
In that case the distributor is provided with two 
magnets, and revolves in either direction according to 
the passage of the cars. At the passing places, of course, 
the contacts are so arranged that the cars follow their 
respective directions. It is impossible for two cars to 
be moving in one section at the same time, but as the 
length is only 135 yards this should not cause interfer- 
ence with the traffic except at termini, where special 
arrangements would need to be made, by the useof more 
numerous distributors having a smaller number of sub- 
sections. Special switches, to be operated by hand, can 
be provided to deal with cars that overrun into a section 
already a or to pass a car forward to enable 
it to push a disabled car to the dépdt. It is proposed 
to lay the cable between the rails, in a shallow 
wrought-iron conduit, the mouth, or upper opening, 
of which would have the surface rails cemented into 
it by asphalte. These rails are 5 ft. long, with 9-ft. 
spaces between them, 

The inventors put forward the following estimates 
of cost of the various systems now before the public, 


Y | these figures only including the electrical road equip- 


ment, and not comprising either rails or power-house : 

Trolley system, 1500/. to 3000/. per mile; Messrs. 
Pringle and Kent’s, 25007. per mile; other closed 
conduit systems, 3000/. to 5000/. per mile; slot con- 
duit systems, 5000/. to 10,0007. per mile. 

It must be admitted that this system has been worked 
out with great ingenuity, and that it could be applied to 
existing roads without great disturbance of the streets. 
The moving parts are few—for a surface rail system— 
and cheap to construct. The aggregate number is, 
however, considerable. 





Messrs. Watson, Laiptaw, AND Co.—This firm, of 
98, Dandas-street South, Glasgow, write calling our 
attention to a statement made ia our article on page 
534 ante on the Mirrlees, Watson, and Yaryan 
Company to the effect that their establishment was an 
offshoot from the Mirrlees Works. They state that this 
may be misleading, as their business has never been 
worked in conjunction with any other firm or company. 


Locomotive Exports.—The value of the locomotives 
exported from the United Kingdom in the first five 
months of this year was 404,415/., as compared with 
320,626/. in the corresponding period of 1895, and 339 8721. 
in the corresponding period of 1894. The greatest pro- 
gress in the exports this year has nnnel in British 
Africa, South America, and Australasia. The South 
American demand in the first five months of this year re- 
resented a value of 110,989/., as compared with 86,679, 
in the corresponding period of 1895 ; the South African, 
a value of 63,499/., as compared with 3356/. ; and the 
—e a value of 39,750/., as compared with 
0,2631. 





Crty AND GuILps or Lonpon InstiTuTz.—A largely 
and influentially attended conversazione was held at the 
City and Guilds Central Technical College, Exhibivion- 
road, S.W., on Friday last, the 12th inst... when the 
Vice-President, Lord Chancellor, and Lady Halsbury 
held a reception. All the laboratories and workshops 
were open, and the staff of the college, assisted by some 
of the students, gave abundant demonstration during 
the evening of the admirable work that can be and is 
being done in this fully-equipped institution. The engi- 
neering department, electrical and physical workshops 
were largely visited, while in the chemistry department 
the action of the Réntgen rays was shown and attracted 
# great amount of attention. 





Hypravtic LEATHERS.—We have received from Messre. 
Fleming, Birkby, and Goodall, Limited, of the West Grove 
Mills, Halifax, a copy of their new price list of hydraulic 
leathers. It is, however, only fair to say that the price 
list proper constitutes the smallest portion of the pam- 
phlet, the main bulk of which is made up of short prac- 
tical essays = the ae ron’ — of — leathers, _ 

tions for working hydraulic machinery in general. 
The idea has not been uncommon that any fitter could 
make a cup leather packing out of any piece of leather at 
hand, but, asa matter of fact, to secure satisfactory results, 
a specially prepared leather is essential, as any one 
attempting, for instance, to use ordinary sole leather for 
the purpose, will quickly discover. The notes contained 
in this publication should accordingly be read with 
interest ; they are thoroughly to the point, 
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COMPOUND BLOWER. 


CONSTRUCTED BY MESSRS. HODGES AND CO, ENGINEERS, LONDON. 


Fic. 1, 


WE illustrate on this page a type of fan recently 
introduced by Messrs. Hodges and Co., of Cazenove- 
road, London, N. The general appearance of the ma- 
chine is well shown in Fig. 1. The engine is mounted 
on ashort column casting on the fan casing, and drives 
the latter by means of a link belt, which is kept tight 
by means of a spring-mounted tension pulley. The 
tension can be adjusted when desired by means of the 
handle shown at the frontof the machine. The engine, 
which is double-acting, is of the inclosed type, and its 
crankshaft, eccentric, &c., all run in an oil bath. The 
bearinvs are of phosphor bronze, adjustable vertically, 
and are very long, so that once started the engine will 
runa very considerable time without attention. Theslide 
valve is of the piston type, and is perfectly balanced. 
The cylinder, which is 84 in. in diameter, is fitted 
with relief valves, drain cocks, and a sight-feed lubri- 
cator. Special attention has been paid to balancing 
the moving parts, so that the engine, in spite of its 
elevation above the base of the combination, runs re- 
markably steadily at a speed of as much as 500 
revolutions per minute when driving the blower, 
and can be run idle at over 1200 revolutions per 
minute without sensible vibration. The prin- 
cipal novelty in the arrangement is, however, 
in the construction of the blower, which is ‘‘com- 

ounded.” As will be seen from Fig. 2, it is divided 
into five chambers, arranged in two pairs, at either 
side of the pit or delivery chamber. In each of these 
chambers is a fan, all the fans being mounted on the 
same spindle. The two outer chambers A, A collect 
the air from outside the machine, and deliver it at 
K, E, whence it is directed by radial guide blades, and 
delivered to the second wheeis B, B at D. These 
latter wheels, it will be seen, are of smaller capacity 
than A, A. Ina similar way the air from this second 
pair of wheels is delivered to the central pair, which 
sends it on through F, F to the blast-pipe. On leavin 
the first pair of wheels the air is ina state of rapi 
rotation, but the guide blades, already referred to, 
direct it towards the openings of the second pair of 
wheels, converting much of this energy of rotation into 
pressure in the process. The consequence is that the 
air on entering the second pair of wheels is already ata 
pressure higher than that of the atmosphere. This, 
again, is further enhanced by the action of this second 
pair of wheels, co that as finally delivered from the 








central whéel the air has a pressure which, under 
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favourable conditions, is as much as 304 oz. per square 
inch, 

The diagram, Fig. 3, shows, the makers claim, the 
advantage gained by this method of compounding. 
The upper curve A shows the maximum pressures 
obtained at the speeds indicated below it. Thus at 
the maximum pressure of 304 0z., the revolutions of the 
fan number 2600 per minute, whilst at 1400 revolutions 
the maximum pressure is 8 oz. per square inch. The 
most efficient working pressure is about two-thirds the 
maximum, and the performance of the blower under 
this output is shown by the curve B. The figures in 
this curve show the cubic feet of air discharged at the 
stated pressures. Curve C gives similar observations 
on a good specimen of an ordinary fan. Thus at 1400 
revolutions the blower will deliver 1440 cubic feet of 
air at a pressure of 84 0z., whilst the ordinary type of 
fan will only deliver 1440 cubic feet at a pressure of 
44 oz., and at the higher speeds the contrast is still 
more striking. 








STRICKLAND’S TROUGHING FOR BRIDGES 
AND ROOFS. 

WE illustrate on theopposite page some adaptations of 
a form of trough flooring now being manufactured by the 
Patent Shaft and Axle-Tree Company of Wednesbury. 
The distinguishing feature of this troughing is the 
boxed-in ends, clearly shown in Figs. 1, 2, and 3, 
which represent three different types. It will be seen 
that in every instance the troughing can be connected 
direct to the main girders, without the use of bent 
angle-irons, which, even if the best appliances are 
used, are naturally more costly than the simple 
straight angle required with the new type. The ends 
of the troughs being boxed, the floor is perfectly water- 
tight. In particular, all drainage is kept well away 
from the joints between the troughing and the main 
girders, as shown in Figs. 4 to 7. Access is, moreover, 
easily obtained to all parts of the main girder, so that 
the latter can without difficulty be kept thoroughly 
painted. In Figs. 4 and 5 it will be seen that the 
troughing is riveted to channel irons, which replace 
the usual angles connecting the flange of the main 
girder with the web. The requisite lateral stability is 
obtained by riveting the stiffeners to the top plates of 
the troughing, as shown. In Figs. 6 and 7, on the 
other hand, the stiffening angles are carried down to 


the lower flange as usual, and the troughing is riveted 
direct to the web of the main girder. In both 
cases it will be seen that the load from the 
troughs is conveyed almost exactly to the centre of 
the main girder flanges, which are therefore entirely 
freed from any bursting strain, such as may occur when 
the troughing is supported by the flange itself. The 
rigidity of the flooring along the length of the bridge 
is also, it is claimed, considerably increased by the 
box ends, and the rivets connecting the troughing to 
the main girders are therefore not so severely strained 
as when the open-ended troughs are used. For short 
spans, such as over cattle passes, &c., the troughing is 
used ‘‘ longitudinally,” and then the boxed-in ends are 
advantageous in preventing the passage of ballast from 
the track down below. When desired, the trough is 
dished yd at the ends and cambered, so that all 
drainage flows down to these depressions, whence it 
passes off through a suitable drainage hole. The type 
of floor shown in Fig. 1 has been adopted by the Great 
Northern Railway Company for some of its bridges, 
whilst that shown in Fig. 3 has been used by the 
Midland Railway Company. The “ boxing-in ” system 
has also been applied to ordinary corrugated iron, 
giving the convenient forms of root flashing shown in 
Figs. 8 to 12. The ridge flashing in Fig. 8 secures, it 
will be seen, a perfectly water-tight joint when applied 
as shown in Fig. 10, whilst Fig. 9, used as in Figs, 11 
and 12, is equally satisfactory. Neither zinc nor lead 
flashings are thus required to produce a tight roof, and 
the forms mentioned have, we may state, been made in 
large quantities for the roof of the Central Station, 
Monte Video. 





BripGine THE Missourt.—A new steel bridge over the 
Missouri at Jefferson City, Missouri, has just been 
opened for traffic. The cost of the bridge was 50,0007, 


Trent NAvVIGATION.—The directors of the Trent Navi- 
gation Company have made an inspection of the greater 
part of the navigation. Particular ‘attention was paid 
to that part of the river bebween Newark and Nottingham, 
in which extensive dredging operations have been carried 
on during the last two years, and the directors express 
their satisfaction with the results achieved. In spite of 
an exceptionally long d ht, no interference with the 
working of the traffic to Nottingham has been experi- 





enced, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., June 10. 

Mucu of existing dulness in the American iron 
trade is due to the withholding of summer and autumn 
requirements. Pig-iron makers have for months made 
more iron than market conditions immediately called 
for, in the belief that the reaction would come in time 
to save them from restriction. The sixth month of 
the year finds stocks accumulating and prices weaker 
than ever, but the belief is stronger to-day than three 
months ago that the last half of the year will bring 
a compensating demand. Bessemer pig is selling more 
freely. Coke and ore rule high and firm. Foundry 
irons are abundant at all distributing points. Future 
requirements are not being covered. Manufacturers 
are waiting on the politicians to tell them whether 
business shall have a solid or an uncertain basis. The 
plate and structural mills are gathering up a fair 
volume of summer delivery business. The sheet mills 
are quite busy, and there have been a few very large 
purchases of skelp iron and ne pipes. Steel 
rails are selling well in lots of less than 1000 tons 
Old rails are dull. Bar-iron makers have not har- 
monised fully as yet. Nailmakers are struggling to 
maintain a compact organisation with a greater pro- 
ducing capacity than existing market conditions 
warrant. All things considered, the markets are in 
good condition. The suspense as to the character 
of our autumn business will be of short duration. 





ROYAL METEOROLOGICAL SOCIETY. : 

Tue last meeting of this Society for the present session 
was held on Wednesday evening, the 17th inst., at the 
Institution of Civil Engineers, Westminster, Mr. E. 
Mawley, F.R.H.S., President, in the chair. : 

Mr. i. Harries read a paper on “ Arctic Hail and 
Thunderstorms,” in which he showed that the commonly 
accepted opinion that hail and thunderstorms are almost, 
if not quite, unknown in the Arctic regions is incorrect. 
He had examined 100 logs of vessels which had visited 
the Arctic regions, and found that out of that number no 
fewer than 73 showed that hail was experienced at some 
time or other. Thunderstorms were not so frequent as 
hail, but they have been observed in seven months out of 
the twelve; the month of greatest frequency being August 
Mr. Harries is of opinion that the breeding place of 
thunderstorms in these high latitudes is in the neighbour- 
hood of Barent’s Sea. 

A paper by Mr. J. E. Cullum on the “‘ Climatology of 
Valencia Island” was also read. The observatory at 
Valencia, which is under the control of the Meteorological 
Office, is situated on the extreme south-west coast of Ire- 
land, and is almost the most westerly point of Europe. 
Continuous records from self-recording instruments were 
carried on from 1869 until 1891, when the observatory 
was renioved to Cahirciveen, and the author gives the 
results ‘of the observations for these 23 years. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Wages in the Leeds Engineering Industry.—The model- 
takers associated with the Leeds branch of the Society 
of Amalgamated Engineers have handed in to their em- 





(For Description, see opposite Page.) 


WEDNESBURY. 





nO 8%" St Cover pl. 
Sag Teer aepee eee 











=a Sats 


ae Dien “Steet 















kes § 


/ TER. Ner Ena % 





Alternative “| 4 
Stiffenersyo~: yp 
lon 





( Flooring 4 “thick 








‘hs BS 









ployers a request for an advance of 2s. per week on their 
wages, and their example has been followed = | the pattern- 
makers connected with the United Kingdom Pattern- 
Makers’ Association. The request is not accompanied by 
a threat to come out on strike, but in the event -of a 
refusal they will consider the position and report to their 
respective societies. The initiative was taken in the 
matter by the moulders, whoin many cases have obtained 
an increase of wages (from 34s. to 363. per week). In 
some instances they have met with refusals, but so far the 
moulders have not struck work. 


New Reservoirs.—The permission given to the Leeds 
Corporation to make a service reservoir on land belong- 
ing to the Low Moor Company at Harehill has been 
transferred to a site belonging to Earl Cowper. The 
Water Works Committee of the Leeds Corporation have 
decided to apply to the Local Government Board for 
powers to borrow a further sum of 50,0007. in connection 
with various works that they have in hand. For some 
time a special sub-committee have been engaged in an 
attempt to ascertain the terms upon which the owners of 
land at the head of the Washburn Valley were disposed 
to part with their property, and. in view of practical steps 
being shortly to be taken, the Water Works Committee 
have agreed to furnish a house for the surveyor and engi- 
neers’ staff. The quantity of water in the Leeds reservoirs 
was reported last week to be 814 days’ supply, as against 
82 days’ supply at the corresponding period of last year. 


Tramway Experiments by the Leeds and Sheffield Cor- 
porations.—At the last meeting of the Sheffield City 
Council, a tramways committee was formed, in order to 
carry out the necessary work connected with the taking 
over of the concern of the Sheffield Tramways Company. 
The engineering work to be carried out in connection with 
the experiment in electric traction to be made by the 
Leeds Corporation is arousing widespread interest in the 
city. Several eminent engineers are reported to be 
anxious to submit systems of electric traction to the 
committee intrusted with the undertaking, and it has 
been decided that leave to do so shall be given in such 
cases, provided that each firm submitting a system on its 
own account shall send in a bond-fide tender on the lines 
laid down by the committee and its engineers. 


Electrical Machinery in Mines.—At a largely attended 
meeting of the members of the Midland Institute of 
Mining, Civil, and Mechanical Engineers, held last 
Siuglege at Wakefield, Mr. Rankin Kennedy’s paper.on 
** Electrical Machinery in Mines” was discussed. The 
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ported by Mr. Kennedy, as being in every way more 
suitable for use in mines than the continuous - current 
system. Mr. Bennett maintained that a combination 
of alternating and continuous currents would eventually 
meet the requirements of mining work, and Mr. T. B, A. 
Clark remarked upon the advisability of the alternating 
currents being submitted to the test of various and con- 
tinually varying loads. In replying, Mr. Kennedy 
claimed for the oe Lary current motor adaptability to 
varying loads, absence of danger from sparking in cases 
of breakage of the circuit, and comparative cheapness, 
Discussion also took place on Mr. R. Martyn’s paper on 
‘Treatment of Timber for Use in Mines,” on Mr, Zr. 
Scott Anderson’s anes on ‘ Electric Welding,” and on 
the subject of ‘‘ Coal-Washing at the Meaton Colliery, 
Cheshire,” introduced by Mr. W. E. Garforth. Remarks 
were also made upon Mr. Walter’s paper on ‘‘ Lead and 
Lap in Winding and other Engines.” 


The South Yorkshire Coal Trade.—The demand for 
steam coal from the home and foreign markets alike is 
oy firm. A big tonnage is being forwarded to 
the Humber ports from the collieries established in the 
eastern portion of the coalfield. The Lancashire and 
Yorkshire Railway Company have, it is stated, placed 
their contracts for hard coal at last year’s rates—6s. 9d. 
per ton—but the terms of delivery are not quite identical 
with those of the Midland Company, who are paying 7s. 
per ton. There is a poor demand for house coal, and it 
a difficulty that satisfactory prices are ob- 
tained in face of the competition from the northern dis- 
tricts. Quotations are as follow: Silkstones, 8s. to 9s. ; 
Barnsley house coal, 7s. to 8s.; hards, 6s. 9d. to 7s.; 
manufacturers’ fuel, 4s. to 5s. 6d. for best; coke for 
common foundry purposes, 9a. to 11s, 


Iron and Steel.—The condition of trade in Sonth York- 
shire is on the whole satisfactory. Orders continue to 
come in briskly for all kinds of mill machinery, and 
marine engineering work is more plentiful than ab any 
time since the great shipbuilding strike. Armour-plate 
makers, and manufacturers of all kinds of war material, 
report steady progress. The Government have not yeb 
given out the armour- plate contracts for the new vessels 
decided upon a few months back, but there is sufficient 
work in hand to last some considerable time. ers 
for large armour-piercing shot are plentiful. The 
lull in railway material will, it is generally believed 
only prove temporary, and the ness in 
departments of the iron and steel trades tends to 
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billets is active, and prices are very firm. Crucible steel 
sells well both at home and abroad, and prices are more 
encouraging than a few months ago. The rolling mills, 
tilts, and forges are reported to be doing a successful 
business. Quotations rule as follow: Hematites, 55s, to 
57s. 6d., delivered in the district; bar iron, 5/. 103. at 
manufacturers’ works, 6/. in warehouse ; Bessemer billets 
of special carbon, 5/. 12s. 6d. to 6/.; Siemens-Martin acid 
steel, 7/. 10s. for average qualities; Lincolnshire forge 
iron, 393.; foundry iron, 423.; One of the large Sheffield 
limited companies has just put down a new 10,000-ton 
hydraulic press for dealing with heavy masses of metal. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and the tone of the market 
was rather fiat. At the same time, however, a fair 
amount of business was done, and sellers of pig iron were 
firm in their quotations. The general price named for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron 
was 37s. 6d., and if sellers would have accepted 37s. 9d. 
for July-August delivery, a large business might have 
been done, but they held out for more, believing 
that quotations are likely to advance in the early future. 
Middiesbrough warrants were steady throughout the day 
at 37s. 6d. cash buyers, and there was not much doing in 
them. No.1 Cleveland pig changed hands at 38s, 6d. 
No. 4 foundry was 363. 9d., grey forge 36s. 3d., and white 
363.—all for early delivery. Est coast hematite pig-iron 
was rather easy, the supply being abundant. Transactions 
were said to have occurred at 453, 6d. for early de- 
livery of Nos. 1, 2, and 3, but there were sellers who 
reported that they had realised 46:. Spanish ore was in 
fairly good request, and last week’s advanced rates were 
maintained. Rubio was 123. 94. ex-ship Tees. To-day 
our market was rather dull, but prices for makers’ iron 
were nob quotably altered, although Middlesbrough 
warrants receded to 37s. 4d., which was the — cash 
price of buyers. Oa the whole, prospects for the future 
must be regarded as encouraging. Pig-iron producers are 
well supplied with orders; very little iron is being sent 
into the public stores, and en, though hardly 
80 good as at the beginrting of the month, continue 
heavy. Local consumption is also very large, but not so 
much will be used at the forges, owing to the very hot 
weather, which renders work almost impossible, parti- 
cularly at puddling furnaces. 


Manufactured Iron and Steel.—In nearly all the 
branches of the manufactured iron and steel trades a 
considerable amount of work is being executed, but new 
orders are by no means plentiful. One or two firms have 
not now a great deal of work on hand, but no disposi- 
tion is shown to reduce quotations at all. Makers, 
in facb, are rather inclined to put rates up a liitle. The 
following may be regarded as the general market quota- 
tions : Common iron bars, 4/. 17s. 6d. ; best bars, 5/. 7s. 6d.; 
iron ship plates, 47. 15s. to 4/. 17s. 6d. ; iron ship-angles, 

l, 123. 6d.; steel ship plates, 5/.; steel ship-angles 
4l. 178. 63. ; and heavy sections of steel rails 4/. 10s.—all 
less the customary 24 per cent. discount for cash, except 
rails, which are net at works. 


The Coal and Coke Trade.—Coal prices remain pretty 
much the same as those last quoted. Collieries keep fully 
at work, and already the state of affairs in South Wales 
appears to have some indirect effect upon the market, 
Inquiries for steam coal are certainly more numerous. 
Coke has rather an easier tendency, and the supply is 
now somewhat in excess of the demand. Large quanti- 
ties, however, are still required both for local use and 
for shipment. Good blast-furnace qualities delivered 
here have this week been bought at 13s. 6d. 





NOTES FROM THE SOUTH-WEST. 

Cardi ff.—There has been an increased demand for steam 
coal for early shipment, and prices have advanced 3d. 
ton. The best descriptions have made 10s. 3d. to 10s. 9d. 
per ton, while secondary qualities have brought 9s. 3d. to 
93. 6d. per ton. Thé house coal trade is beginning to 
revive; No. 3 Rhondda large has made 9s. 6d. to 9s. 9d. 
per ton. Patent fuel and coke have been in good demand; 
foundry qualities have brought 15s. 6d. to 16s. 9d. per ton, 
while furnace ditto have made 13s. to 14s. 3d. per ton. 
The manufactured tron and steel trades are showing more 
activity ; orders for steel rails are coming forward freely, 
while there have been more inquiries for tinplate bar. 


Ebbw Vale Steel, Iron, and Coal Company, Limitcd.— 
The report of the directors for the year ending March 31, 
1896, has just been issued. The amount brought into the 
account was 27,419/., and the gross profit for the year 
amounted to 35,191/., making » total of 62,6101. The 
expenses of the head office and I»gal expenses amounted 
to 7612, and interest on debentures and fully paid shares 
absorbed 22,547/., leaving a net profit of 32,4527. A sum 
of 22,0297. has been written off for depreciation, leaving 
a balance of 10,4247. to be carried forward. The report 
proceeds: ‘Your directors much regret that they are 
unable to present a more favourable statement or to re- 
commend the payment of a dividend. The shareholders 
are no doubt aware that throughout the entire year the 
coal trade has been greatly depressed, and in consequence 
prices have ruled lower than for many years past, while 
in the iron and steel industries during the first six months 
of the year the demand was exceedingly small, and prices 
ruled abnormally low. Since then there has been a very 
decided revival in the iron trade, with a consequent im- 
provement in the selling prices. The board have con- 
tinued to economise the cost of production, and to carry 
out much-needed alterations and improvements in the 


iron and steel plant ; and new branches of business have 
been commenced with satisfactory results, The collieries 
have done better than was anticipated ab the commence- 
ment of the year, having, under the circumstances, made 
afair profit; but the present position is most unsatis- 
factory, and the outlook most discouraging. The board 
have, after much deliberation, decided to increase the 
output of the Waan Lwyd Colliery by sinking to the 
lower seams, and the work has been commenced. The 
completion of this scheme will enable the company to 
work a large proportion of its freehold coal. The fixing 
of the fers od 2 permanent pumping plant at your new 
Marine Collieries at Graig Fawr has been completed, 
with the result that there is a at advantage in the 
working of the pits, and the cost is appreciably reduced. 
The output at these pits has now reached 10,000 tons per 
week, and is increasing. Sir W. Bailey, managing 
director of W. H. Bailey and Co., Limited, of Salford, a 
director of the Manchester Ship Canal, has consented to 
join the board.” 

Devonport.—During their recent visit to Devonport 
the Lords of the Admiralty sanctioned an expenditure of 
31,022/. on work connected with the buildings at Devon- 

rt and Keyham. The sum isto be divided as follows: 

evonport, 17,504/.; Keyham, 7566/. ; naval armaments 
at Devonport, 46201. ; ab Keyham, 1332/. It is considered 
probable that a large portion of thesum allotted to Devon- 
port will be spend in improving the building slips, 
although separate provision to the extent of 5750/., has 
been made for the conversion of No. 3 slip so as to make 
it suitable for battleships instead of, as hitherto, for 
cruisers only. 


Water Supply of Exeter.—The water committee of the 
Exeter City Council has presented its accounts for the 
year ending March 25. The surplus was 1173/., but the 
committee reported that the following sums had been 
deducted in respect of suspense accounts: Filter beds, 
63/. ; turbines, 197/. ; new engines, 2587. ; retained for de- 
preciation, 100/.; total, 6187. The committee recom- 
mended that the balance, 544/., should be carried to 
the credit of the district) fund account. The sums 
mentioned would extinguish all suspense accounts, 
the filter beds, turbines, and new engines being now 
all paid for, while the depreciation fund now in hand 
amounted to 300/. Severe frost in the early part of 1895 
prevented the surplus being larger, and not only had it 
affected the wages account, but it also necessitated a con- 
siderable increase in the amount expended on iron po’ 
The amount expended on coal was 637/., as compared with 
512/. in the previous year ; but this amount was consider- 
ably below the average expenditure for 1893 and 1894. 
At Danes’ Castle the pumping power had been increased 
by 200,000 gallons per day, without any increased expendi- 
ture for coal. The whole of the damage occasioned by 
the severe frost had been made good, and the quality as 
well as the quantity of water supplied to the city had 
been uniformly satisfactory. Mr. Wreford remarked that 
another year the committee hoped to have a much larger 
surplus to transfer to the district fund. 


More Welsh Ccal.—Mr. D. Davies, of Swansea, has 
commenced sinking a shaft on the Duke of Beaufort’s 
holding on the Swansea Corporation estate, with the view 
of reaching the 4-ft. seam of bituminous coal, known as 
the Penlan vein. Should Mr. Davies’ expectations be 
realised, and should the output reach 300 tons per day, it 
is estimated that the Swansea Town Council will derive 
28007. per annum from royalties. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was quiet in the 
pig-iron warrant market last Thursday forenoon, but the 
tone was steady. There was a turnover of about 25,000 
tons. Cleveland rose 1d. and hematite iron 4d. per ton. 
In the afternoon business was again quiet, and the amount 
of business done was small, not exceeding 10,000 tons or 


Per! so. An advance of 4d. per ton was made in the price of 


Scotchiron. Theclosing settlement prices were : Scotch iron 
46s. 74d. per ton ; Cleveland, 37s. 44d.; Cumberland and 
Middlesbrough hematite iron, respectively, 47s. 44d. and 
44s. 74d. per ton. Dealing was quiet on Friday fore- 
noon, when about 10,000 tons changed hands. Scotch iron 
was slightly firmer in price. In the afternoon the market 
was a little more active, and again 10,000 tons of iron 
were dealt in. Prices were practically unchanged. At 
the close of the market the settlement prices were, re- 
spectively, 46s. 9d., 37s. 6d., 47s. 44d., and 44s. 74d. per 
ton. Monday’s forenoon market was very quiet, not 
more than 6000 tons of iron being dealt in. The tone was 
flat, and Sootch iron was $d. per ton down. In the 
afternoon business was reported amounting to 15,000 
tons, and the price was a shade firmer, the closing 
settlement quotations being 46s. 9d., 37s. 6d., 47s. 6d., 
wid 44s. 74d. per ton, respectively. The market on 
Tuesday forenoon was very dull, only some 10,000 tons 
of iron changing hands, the business being mostly of a 
jobbing character, and limited to Scotch and Cumberland 
hematite iron. The close was just the turn easitr at 
46s. 8d. per ton cash for Scotch iron. In the afternoon the 
turnover was again limited to about 10,000 tons. The 
closing settlement prices were, respectively, 463. 74d, 
37s. 6d., 47s. 44d., and 443, 9d. per ton. A fair amount of 
business was done this morning, when some 20,000 tons 
aes hands. The tone was rather flat, and Scotch 
iron fell 1d. per ton. Flatness was also the rule of the 
market in the afternoon, when the turnover wasagain about 
20,000 tons. Thesettlement prices at the close were 46s, 6d., 
378. 4hd., 47s, 4$d., and 44s, 9d. per ton respectively. The 
following are some of the prices of No. 1 special brands 





of makers’ iron: Clyde, 493, 6d. per ton ; Gartsherrie, 





Summerlee, and Calder, 50s. ; Coltness, 52s. 6d.—the fore- 
going all ney tT at Glasgow ; Shotts (shipped at Leith) 
and Carron (shipped at Grangemouth), 523. per ton. 
There are now 80 blast-furnaces in operation in Scotland, 
against 81 a week ago. One has been blown out at Gart- 
sherrie Iron Works. Last week’s shipments of pig iron 
from all Scotch ports amounted to 4011 tons, as compared 
with 6816 tons in the corresponding week of last year. 
They included 125 tons for India, 340 tons for Australia, 
330 tons for Italy, 1055 tons for Germany, 280 tons for 
Russia, 115 tons for Holland, 155 tons for Spain and 
Portugal, smaller quantities for other countries, and 1273 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 362,696 tons 
yesterday afternoon, against 361,607 tons yesterday week, 
a showing an increase for the past week amounting to 
tons, 


Finished Iron and Steel.—The finished iron trade is 
steady, with a fair inquiry at about former prices. There 
is great activity at the steel works, and more confidence 
has been imparted to the steel-making trade by the settle- 
ment of the wages question in the marine engineering 
department. Large quantities of pig iron are being deli- 
vered at both classes of works. Scotch hematite iron is 
being delivered on railway trucks at the steel works at 
50s. per ton. 

Sulphate of Ammonia.—The price asked for this com- 
modity last Thursday was 71. 183. 9d. per ton, at which 
there was very little demand. On Monday the nominal 
quotation was no better than 7/. 17s. 6d. per ton, which is 
also the price to-day. 

Glasgow Copper Market.—Last Thursday forenoon some 
75 tons of copper were dealt in at 48/. 23. 6d. per ton, with 
buyers over, showing an improvement of 1s. 3d. per ton. 
The afternoon market was nearly idle, only 25 tons of 
the metal ony omy hands at 48/. 3s. 9d. ten weeks, being 
1s. 3d. higher than the forenoon price, and the close was 
buyers 33, 9d. per ton up on the day at 47/. 183. 9d. cash. 
On Friday forenoon 100 tons were sold, and the price rose 
3s. 9d. per ton. The turnover in the afternoon was 150 
tons, the price again advancing 3s. 9d. per ton. Monday’s 
forenoon market was very active, 250 tons being dealt in. 
The tone was very buoyant, the price being over 1. 
higher than on Friday, touching 50/. three months, a 
price which has nob been touched for some years back. 
Some 200 tons changed hands in the afternoon, when the 
price rose to 50/. 2s. 6d. per ton. cash. There was a slight 
reaction yesterday forenoon, when 100 tons were dealt in 
at several rates, including 50/1. two months. Only one 
lot of 25 tons changed hands in the afternoon, the price 
being 50/. per ton prompt cash. At the forenoon market 
to-day 100 tons were dealt in, and the price dropped 
12s, 6d. per ton. The afternoon market was idle, and 
there was a further drop of 5s. per ton. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held on Saturday, in the hall of the Royal 
Scottish Society of Arts, Edinburgh. Mr. G. A. Mitchell, 
President, occupied the chair, avd there was a fair 
attendance, including members from Fife and_ the 
Lothians, as well as from the West of Scotland. Four 
new members i admitted, the paper read at 
last meeting by Mr. Dugald Baird, Leven, on “‘ The Duty 
of Pumping Engines,” elicited a lengthy and interesting 
discussion. Thereafter a discussion took place on the 
subject of a paper to be submitted at next meeting by the 
secretary (Mr. James Barrowman), on ‘‘ The Health Con- 
ditions of Coal-Mining,” the result of which was the 
general expression of opinion that the occupation of a 
miner was not an unhealthy one. One speaker said that 
in a section of a Mid-Lothian colliery, where 40 men were 
employed, it was found at a recent census that the 
average 7 of 11 of them was 74 years. The Muller 
smoke and gas mask, an a pee designed to enable a 
person to enter workings filled with smoke or gas in cases 
of emergency, was exhibited, and favourably commented 
upon, 

The Shipbuilding Trade: Fresh Contracts. — Messrs. 
Alexander A. Laird and Co., Giasgow, have just placed 
an order with Messrs, Blackwood and Gordon, Port 
Glasgow, for a steel screw steamer to register 600 tons 

ross, and to have engines of 900 horse-power. She is 
intended for Messrs. Laird’s cross-channel traffic between 
Scotch, English, and Irish ports, and will be fitted 
throughout with cattle pens of the most improved de- 
scription. She will have a saloon aft for first-class 
passengers. —Mr. Peter Taylor, managing director 
of the shipbuilding firm of Messrs. McKnight and 
Co., Ayr, and who only commenced his duties on 
Monday of last week, has already secured an order 
for a steel screw cargo steamer. — Messrs. Haw- 
thorns and Co., Limited, Leith, have just concluded 
contracts for the construction of a large steam yacht and 
a ecrew steam trawler.—Messrs. Mackie and Thomson, 
Govan, have contracted with a Grimsby firm to build and 
fit out for them 10 steam trawlers of the well-known type 
for which the Govan firm have — a big reputation. 
The engines for these vessels will be supplied by Messrs. 
Muir and Houston, Kinning Park, Glasgow, who have also 
lately secured an order for a set of triple-expansion engines 
of about 500 indicated horse-power, for a steamer now 
building in China.—In addition to filling up tenders for 
three 8500.ton steamers, for service between Liverpool 
and Quebes, several of the Clyde shipbuilders have been 
asked to tender for four 5000-ton steamers for the Nippon 
Yusan Kaisha, one of the greatest shipowning combina- 
tions in the world. The four steamers for which tenders 
are being asked are intended to stimulate the Japanese 
export trade to Europe. 

Glasgow Corporation Tramways: Profits on the Past 
Year’s Working.—At a meeting of the Tramway Sub- 
Committee on Finance of the Corporation of Glasgow, 
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held yesterday, a balance-sheet was submitted showing 
that the gross revenue for the year ending May 31 last 
was 334,378/. 13s. 6d., and the working expenses amounted 
to 250,872/. 17s. 9d., leaving a balance of revenue over 
expenditure of 83,549/. 15s. 9d. Out of this balance 
32,1987. 11s. 7d. has been paid to the Common Good as 
interest on capital, sinking fund, and in lieu of rent. 
The remaining surplus of 51,3511. 4s. 2d. the sub- 
committee recommend should be appropriated partly to 
writing off depreciation on capital, partly to the perma- 
nent way renewal fund, and partly to the reserve fund 
for — purposes. This great example of the muni- 
cipalising of city tramways bids fair to become an extra- 
ordinary financial success. Over the 12 months to which 
the accounts refer, there were carried 86,462,594 pas- 
sengers, as compared with 57,104,647 in the preceding 11 
months; and the average amount earned per mile was 
11.38 pence, as compared with 10.26 pence. 


Glasgow Water Works Extensions : Turning on the Water 
into the New Reservoir.—Last Thursday the Glasgow 
Water Commissioners formally opened the Craigmaddie 
Reservoir, near Milngavie, the water from the new aque- 
duct being turned on by Treasurer Osborne, ‘‘ father” of 
the Town Council, and convener of the Works Committee. 





Tur CANADIAN Marts.—The Canadian Government has 
invited tenders for a weekly steam service for 10 years 
between some English port and Quebec in summer, and 
Halifax in winter. The steamers employed on the pro- 
posed line are to be of at least 8500 tons register, and the 
service is to be commenced in May, 1898. A joint 
subsidy is to be granted by the Canadian and British 
treasuries. 





PERSONAL.—Meessrs. Fleming, Birkby, and Gcodall, 
Limited, mechanical leather, &c., manufacturers, of 
Halifax, Manchester, Liversedge, Brighouse, and else- 
where, inform us that they have placed their London 
representation with Mr. J. E. Lawler, of 36, Lime-street, 
E.C.—Mr. Hubert A. Garratt, A.M.I.C.E., Senior 
Lecturer in Engineering, University College, Bristol, has 
been appointed head of the engineering department at the 
Northern Polytechnic Institute, Holloway, London, N. 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RalIL- 
way.—The London extension of the Manchester, Sheffield, 
and Lincolnshire Railway is being pressed on with all ex- 
pedition. During the last few days a party of the 
directors, accompanied by the general manager, Mr. 
William Pollitt, made an official inspection of the line. 
For some time past, the company has had a line 
to Annesley, and from that point ib has worked over 
the Great Northern into Nottingham; but in future 
it will have a line of its own. The directors travelled in 
one of the company’s saloon carriages, and at Annesley, 
where the new extension begins, a small contractors’ 
engine was put on. The train was the first which the 
Manchester. Sheffield, and. Lincolnshire has ever run 
through to Nottingham over its own system, and ib was 
the first to cross the Bulwell Viaduct, which is now 
approaching completion. From Aunesley to Hucknall 
the permanent way has been laid on the eastern side of 
the line, and the down line is being proceeded with along 
the same distance. The directors found Hucknall the 
scene of great activity. Preparations are being made for 
crossing the Midland Railway near its Nottingham 
station by means of a girder bridge, having a span of 
170 ft. The girders are now being made by Mesars. 
Handyside and Co., Derby ; and they will be brought to 
Nottingham and erected without the least interference 
with the traffic of the Midland. At Nottingham. the 
viaduct, which comprises 31 arches between the Old Town 
Hall and Arkwright-street, including the 40 ft. span over 
the Nottingham and Grantham Canal, is now completed, 
and the abutments over the girder bridges are also up to 
girder level. The three tunnels under the town of Not- 
tingham, namely, Sherwood Rise, 662 yards long; Vic- 
toria-street, 391 yards long, and Mansfield-ruad, 1100 
yards long, are being pushed forward as rapidly as pos- 
sible, in fact, the Sherwood Rise Tunnel is practically 
completed, the fronts only remaining to be finished. 
The property on the site of the Nottingham station, 
extending from Lower Parliament-street to Cairn- 
street, is being rapidly acquired, and in the course 
of a short time the erection of the station will 
be commenced. The portion of the line between 
Nottingham and Leicester is almost completed in itself. 
The viaduct at Leicester is making rapid progress, all 
the arches except on the station site being now turned 
and a long length of parapet on both sides completed. 
The retaining walls for the stations and abutments of the 
long bridges under the station, with the piers for the 
platform walls, are making good progress, and the steel- 
work for several of the bridges in the town is also in pro- 
gress of erection. The line generally between Aylestone 
and Lutterworth is in a forward state, a considerable 
length of cutting and embankment is being trimmed, and 
between three and four miles of permanent way have 
already been laid on this length. The construction of 
the railway from Rugby through Woodford and Brackley 
is proceeding without any difficulty whatever, and no 
obstacle of any practical nature up to now has presented 
itself in boring the Catesby Tunnel, which will, when 
completed, be 3000 yards long. The extensive viaduct 
at Brackley, which is two-thirds finished, is being urged 
forward in a rapid manner. work is being done 


between Finchley-road and Marylebone-road, where the 
London terminus is to be. The fine weather which has 
prevailed has undoubtedly assisted the contractors in 
their work, and altogether the directors are perfectly 
satisfied with the progress that has been made since their 


MISCELLANEA. 


Tue Bill legalising the use of motor cars on the public 
highways passed its third reading in the Houss of Lords 
last Tuesday. 


The traffic receipts for the week ending June 7 on 
33 of the principal lines of the United Kingdom amounted 
to 1,562,697/., which was earned on 18,863 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,615,326/., with 18,728? miles open. There 
was thus a decrease of 52,6291. in the receipts, and an 
increase of 134} in the mileage. The above returns are for 
an ordinary week, compared with Whit week last year. 


The Socié:é des Forges et Chantiers de la Mediter- 
ranée has received, from the Western Railway Company 
of France, an order to construct another mail steamer for 
the Newhaven and Dieppe route, identical in all respects 
with the Tamise, that was built by the same Socié'é. 
The new vessel will be constructed at Havre, and will be 
fitted with Belleville boilers. It is expected that she 
will be completed in less than a year. 


The standard height of stokers for the Navy is to be 
reduced from 5 ft. 5 in. to 5 ft. 3 in. until further notice. 
Authority has been given to enter stokers at the rate of 
690 each year, divided among the recruiting districts as 
follows: Portsmouth 349, Devonport 172, and Sheerness 
169. Allowance being made for a wastage of 1000 men 
during the current year, the number of stokers in the service 
will be increased by 1762 by April next if the proposed 
entries can be effected. In this department of recruiting 
Devonport has been so successful that the entries have 
frequently to be stopped before the end of each quarter. 


Some experiments on the pneumatic tyre, described by 
M. Michelin at a recent meeting of the French Society 
of Civil Engineers, showed that on a very hard and 
smooth surface and a very slow speed there was little or 
no advantage, so far as friction was concerned, in the 
pneumatic system. As soon, however, as the pace was 
increased the pneumatic tyre quickly asserted its supre- 
macy, its superiority being still further enhanced in the 
case of bad roads. These results are, of course, quite in 
accordance with the theory of rolling friction. 


It is announced that Mr. Nikola Tesla has recently 
succeeded in producing excellent lighting results from 
vacuum tubes, one having a total volume of 90 cubic inches, 

iving about 250 candle-power. The efficiency of the 
ight is stated to be much greater than that of the ordi- 
nary globe light, and he hopes eventually to convert as 
much as 40 per cent. of the total energy sent into the 
circuit into light. A commercial machine for producing 
the rapidly alternating currents used is now in course of 
construction. 


The Manchester Ship Canal Company publishes the 
following approximate statement of traflic: May.— 
Merchandise in sea-going vessels, 115,241 tons, value 
12,1957. ; in barges, 26,093 tons, value 536/.; passengers, 
&e., 2441.; rents, &c., 1100/.; total revenue, 14,075/. 
(against 12,7321. for the corresponding month last year), 
Five months.—Merchandise in sea-going vessels, 545,600 
tons, value, 55,5181. ; in barges, 129,272 tons, value 23751. ; 
passengers, &c., 488/. ; rents and sundry receipts, 54101. ; 
total revenue, 63,791/. (against 50,1817. for the correspond- 
ing period last year). 

We have received from the Secretary of the Inter- 
national Railway Congress the English edition of the 
May number of the Congress Bulletin. The contents are 
varied and interesting, comprising contributions on 
French railways and the Budget: proposed passenger 
tariff reform in Sweden ; the new system of collection and 
registration of luggage on the Paris and Lyons Railway ; 
an obituary notice of Léon Say, &c. The most important 
and interesting essay is that by M. Sauvage on “ Appren- 
ticeship in the Workshops of the French Railways,” to 
the consideration of which we hope shortly to devote a 
special article. 

About 2000 guests attended a conversazione given by the 

Council‘of the Society of Arts last Wednesday evening, and 
held by permission of the Lordsof the Committee of Council 
on Education at the South Kensington Museum. The re- 
ception was held in the central corridor of the museum by 
Major-General Sir John Donnelly. During the evening 
@ promenade concert was given in the north court by the 
band of the Royal ws under the direction of 
Cavaliere Zavertal, R.A., and in the textile court by the 
Red Band, of which M. Poole was the conductor. A 
vocal and instrumental concert was also given, under the 
direction of Mr. Harry Tipper, in the lecture theatre, 
and at intervals there was an exhibition of moving photo- 
graphe. 
We understand that Professor Robert H. Smith, who 
has held the chair of Engineering in the Mason Col- 
lege, Birmingham, for 15 years past, has resigned his 
appointment, with the intention of devoting himself in 
future to the more _— side of engineering work. 
Professor Smith has done excellent work during his tenure 
of the chair in giving to the laboratories and engineering 
classes at Mason College a high degree of completeness 
and efficiency, in spite of the fact that the funds at the 
disposal of the department have always keen very limited. 
ery we understand that something like a fifth of the 
whole of the college fees have for some years past come 
from the students of the engineering department. We 
wish Professor Smith all success in his new line of work. 


The Mersey Docks and Harbour Board have recently 
completed some important alterations at Liverpool, one 
of the chief among which has been the improvement of the 
Canada Dock, now appropriated to the vessels of the 
White Star Line. The Canada Dock has been given a 





last visit, 





depth of water sufficient for the largest steamships, 


and has an area of 34} acres, including the braneh 
dock. The new sheds erected on the quays of the 
Canada Dock and branch are of the modern — 
adopted at Liverpool, that on the north quay of the 
branch dock being a single-storey shed, 125 ft. wide for the 
most part, and that on the south quay of the dock being 
a double-storey shed, 95 ft. wide, of fireproof construction, 
and furnished with a large number of 30-cwt. hydraulic 
roof cranes, which discharge goods from vessels with .) 
rapidity. The Canada Dock is entered from its northern 
end through the Canada Lock, which is now 600 ft. long, 
100 ft. wide, and has its sill laid at a lower depth than 
any other docks in Liverpool. 


According to Dr. Louis Duncan, the average paying 
load on the freight trains of the Pennsylvanian Railway 
is about half the total weight of the trains, whilst on the 

assenger service the ratio is only about ,4 or less. The 
reight trains in the States are, it is well known, very 
long, and the weight hauled per engine has been steadily 
increasing. This has led to a great reduction in the 
working expenses, which on one large road in 1893 were 
less than 3d. per ton-mile. Dr. Duncan thinks that elec- 
tric haulage is not so well adapted for dealing with this 
freight traffic as the steam locomotive, since, with the 
latter, no inconvenience is caused by the concentration of 
traffic near any particular point, whilst with the elec- 
tric system such a congestion would cause the power 
station there to be overloaded. On the other hand, he 
holds that the electric system is eminently adapted both 
for local and express passenger traffic, as there is no 
objection then in running frequent trains of one or two 
cars Only. This leads to a fairly uniform distribution of 
traffic over the line, under which conditions the electric 
system is at its beat. 


Mr. Henry Worthington, of Brooklyn, the well-known 
pumpmaker, has recently introduced a form of air cooler 
for condensing water, which is of no extraordinary 
dimensions, and will reduce the temperature sufficiently 
for the maintenance of at least a 22in. vacuum even in 
the height of summer. For a 1000 horse-power engine 
using, say, 20 lb. of steam per indicated horse power per 
hour, the apparatus consists of a tower 17 ft. in diameter 
by 31 ft. high, which is charged originally with 2240 
imperial gallons of water. This quantity never requires 
to bs added to in the future. At the base of the tower is 
a fan 9fb. in diameter, requiring about 3 per cent. of the 
total power of the engine to drive it, The water from 
the jet condenser is delivered to the top of this tower, 
where it flows a a rotating sprinkler over the 
hollow tiles with which the body of the tower is packed. 
As it trickles over these it is met by the ourrent of air 
from the fan, which promotes a rapid evaporation from 
the moist surfaces. The latent heat thus abstracted cools 
the water so much that by the time it reaches the collect- 
ing tank at the bottom it is ready to pass again to the 
condenser. The condensed steam is sufficient to make up 
for the evaporation in the tower. 


The fuller reports now received in connection with the 
St. Louis tornado show that Captain Eads’ famous bridge 
is practically uninjured, the damage done being limited 
to the carrying away a section of the wooden floor of the 
upper roadway. The masonry approach at the east end 
was also partially destroyed, but the bridge proper was, 
as already stated, almost unaffected. The other great 
bridge over the Mississippi, at St. Louis, the Merchants’ 
Bridge, being several miles north of the path of the storm, 
escaped entirely, but the elevated railroad track connect- 
ing it with the heart of the city suffered from the fall of 
débris from the mapas alongside it, though otherwise 
uninjured, and thus rail traffic was interrupted for many 
hours. Norecord is available of the actual wind velocities 
in the path of the storm, but one mile to the north of the line 
of greatest destruction, 80 miles an hour was registered. 
It is interesting to note that many of the walls of build- 
ings overthrown, appear to have been forced outwards. 
In other cases roofs were lifted bodily. Another curious 
incident was the punching of the web of a plate girder by 
a balk of timber hurled against it endways by the force 
of the wind. This feat of the storm reminds one of the 
old trick of firing a tallow candle through a deal board, 
Poe a a striking testimony to the velocity of 

e wind. 





Frencu ARTILLERY.—The Cail Company has received 
order for artillery from the Government of Uruguay, 
The contract is stated to be of some importance. 





LANCASHIRE, DERBYSHIRE, AND East Coast RAILway. 
—The directors and officials have just made an inspection 
of the works. The party were conveyed by special train 
from Tuxford to Langwith, and thence to Beighton. It 
is anticipated that a portion of the line will be ready for 
opening either in July or early in August. The Lang- 
with and Beighton branch and the Langwith Colliery 
branch are practically ready. The Cresswell Colliery 
branch is being rapidly pushed ahead. Langwith Junc- 
tion is in a backward state, but a large number of navvies 
areemployed upon it. A heading has been driven through 
the limestone rock, which lies between the junction and 
Upper Langwith, and a quantity of the material is being 
used for ballast on other portions of the line. An excel- 
lent quality of stone has been met with near Scarcliffe, 
and it is being utilised in building bridges. The con- 
tractors, it is stated, have met with some difficulty with 
the Bolsover Tunnel, which will probably delay the com- 

letion of that portion of the line for some time. Between 
lsover and Chesterfield the work is well in hand, and 
also between Langwith East and Tuxford. Most of the 
station buildings are in course of erection. The Lang- 
with and Beighton branch, and the main line between 
Langwith East and Tuxford, will in all probability be 








opened in August for mineral traffic. 
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BRIDGE ACROSS THE SEINE, NEAR THE CHAMP DE MARS. 
M. RESAL, INGENIEUR-EN-CHEF DES PONTS ET CHAUSSEES. 
(For Description, see Page 799.) 
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AIRE AND CALDER POLLUTION. 

Tue West Riding Rivers Board was constituted in 
1894. We set forth at the time its special powers, * 
at the same time expressing our view that they did 
not by any means cover the whole ground. The 
Act is truly the charter of the rivers of the West 
Riding. It created an influential body whose sole 
interest was the protection of the rivers from their 
sources to the confines of the Riding. But its 
limits are narrow, and the powers it confers are 
restricted. Its self-imposed task is one of extra- 
ordinary difficulty, and no experienced observer 
can doubt that to succeed in it, new and wider 
limits and powers must be secured. Happily even 
two short years of public discussion and action 
have brought public opinion—that indispensable 
factor in all legislation—more into accord with 
scientific judgment. 

In view of the arduous nature of their task, 
public curiosity keenly watches the conflict of this 
Board and of the Mersey and Irwell Committee, 
with the forces of pollution. Perhaps the latter is 
the more interesting problem, for the pollutions of 
the West Riding, terrible as they are, are not 
focussed into a huge and practically stagnant canal. 
But at present it is not our intention to make any 
detailed survey of the progress made. In fact, the 
results in esse are not great, whatever may be the 
results in posse. Like a lion in the path, the formid- 
able question of the trade effluents faces us, and all 
are convinced that until some practical solution of 
this problem is found, the Aire and Calder will 
not be perceptibly improved. One method of 
hastening the result or solving doubts does, in- 
deed, suggest itself to those behind the scenes. 
Many authorities, whose sewage works are 
already in operation, have designed those works 
and sewers to be used by manufacturers for the 
discharge of their effluents under certain rea- 
sonable conditions; but there being no pres- 
sure, the manufacturers in these districts do 
not so use them. All thai is needed, it is 
thought, is a notice from the Rivers Board 
to such offenders to cease the fouling of the 
streams which still goes on, yearly increasing. 
Then when all the trade refuse of a district is 
collected into the sewers, and the whole sewage 
is fully treated, the difficult problem as to whether 
or not the refractory combination of domestic 
sewage and woollen trade refuse can be successfully 
dealt with, may be near its solution. Once satisfy 
authority on this point, and the way is open. To 
see clearly what can and what cannot be done is the 
first step to reform. Naturally, therefore, great 


7| cities like Leeds and Bradford, not seeing clearly, 


hesitate to adopt the provisions of the 7th clause 
of the Rivers Pollution Act, 1876, and to offer to 


1|their manufacturers the use of their sewers for 


their innumerable foul effluents, no matter how 
great their contributions may be to the drainage 
rate. 

At a recent meeting, the chairman of the West 
Board, Mr. Milnes Gaskell, 
who has the highest sense of the claims of 


2\the rivers upon the district whose vast wealth 


made a strong 
Con- 
scious of the methods of many authorities, who, as 
a matter of simple fact, will do nothing more than 
they are forced to do, and lag behind from stage to 


they have helped to create, 


9 | stage, viewing all new drainage as asuperfluity, he 





* See ENGINEERING, vol. lviii., pages 426, 459, and 526. 


said ‘‘ he felt that the days of moral suasion were 
drawing to an end, and that this year would see the 
exercise of the powers conferred upon the Board by 
the Act of 1894 to overcome the breaches of many 
offenders, and the shameful misuse of the rivers and 
streams of the West Riding.” Thus tact and 
policy have their limits. They have well fulfilled 
their purpose in conciliating the public, and in 
fostering, if not creating, a new ethical sense—that 
of reparation to those same rivers and streams ; but, 
after all, they are but as the soft prelude to a 
vigorous drama. 

Coming to the real subject-matter of this article, 
it is desired to draw special attention to the action 
of the West Riding County Council with respect to 
the discharge of compensation waters into the rivers 
of their district. This action, so far as we know, 
has not been followed by any other county council. 
Therefore, inasmuch as all pioneers against abuses 
of long standing suffer from the ignorance, not so 
much of their direct opponents, who are merely 
guided by their personal interests, but of outsiders 
who are impatient of any new thing they cannot 
understand ; it seems to us that the case is essen- 
tially one whose merits must be driven home to all 
concerned. And we think it can be demonstrated 
that every community is concerned whose river 
sources are impounded and used for the service of 
man. 

Curiously enough, the important principles which 
should govern the discharge of such compensation 
waters have been completely lost sight of down to 
a very recent period. Yet they vitally affect the 
régime of the compensated rivers, and will, we 
venture to say, increasingly demand the jealous 
consideration of all conservancy boards. Now let 
us see the genesis of this important forward step of 
the West Riding County Council. 

In 1888, after the abnormal drought of 1887— 
the Jubilee drought—Halifax sought to extend its 
water supply. Amongst its opponents was Sir 
John (now Lord) Savile, who petitioned against the 
principle adopted in the Bill of discharging com- 
pensation waters intermittently, that is to say, for 
12 hours a day only, and for six days in 
the week. Sir John Savile and his advisers 
had a large experience of compensation waters, 
and for nearly 30 years had seen his extensive 
moorland properties at the head waters of the Calder 
appropriated for the wants of the great trading 
communities below. Time after time Halifax and 
Wakefield had come to Parliament asking for more 
of the pure water they yielded, and had got it. At 
firat the effect of the intermittent method of com- 
pensation flow was not noticed. But, as the 
schemes came into operation, light was thrown 
upon the subject, and it was found that, in the 
opinion of Sir John’s agent, a moat serious 
injury had been unwittingly inflicted upon the 
estate by Parliamentary sanction and with the 
consent of all concerned. 

This disastrous result, as might be expected, 
was soon driven home by the years of drought, 
and when in 1888, after the ‘‘ Jubilee” drought, 
Halifax was forced once more to come to 
Parliament for powers to construct further 
works on Sir John Savile’s estate, the latter 
was found amongst the petitioners against the Bill, 
opposing those clauses which provided for the dis- 
charge of the compensation water by an intermittent 
flow. The opposition failed in the Commons Com- 
mittee, notwithstanding very plain evidence of the 
damage, not only to the lower section of the moor- 
land stream impounded, but to the River Calder 
below. It was shown that the Walshaw Beck—at 
Hardcastle Crags, one of the most romantic scenes 
in a romantic district—would continue to be, as it 
had been, a beautiful stream by day, and adry ditch 
by night and on Saturdays and Sundays. That the 
millowners 10 or 12 hours down the river would 
lose the compensation waters, which would pass 
their wheels at night ; and that the alternate ebb and 
flow of the river once a day would be a serious 
sanitary injury in any polluted stream. All this 
notwithstanding, the thing was new, while the so- 
called paramount millowner’s interest was old, and 
the latter prevailed. 

In the Lords’ Committee a still stronger effort 
was made, Overwhelming evidence from the lower 
millowners was adduced in favour of a continuous 
natural flow, while not a single millowner appeared 
against it. The promoters declared that they 
were entirely indifferent in the matter, and the 
| town clerk said that the stream, which isa favourite 
resort of the Halifax people, ought not to be per- 
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mitted to be entirely dried up on Saturdays and 
Sundays, if it could be helped. It could be helped, 
and the Lords Committee, in probably the very 
first Parliamentary fight on this phase of the 
question, substituted a continuous flow for the 
intermittent flow proposed. Thus an innovation 
was made, and a precedent within the Riding 
created, wherein other intereststhan merely those 
of water-power millowners or water carriage owners 
were consulted. 

In that year, 1888, county councils were by law 
established. Two years later, Bradford applied 
to Parliament for its great water works extension 
in the Nidd Valley. This was something entirely 
new to that sequestered dale, and the owners 
having no knowledge of the true meaning of inter- 
mittent compensation, judgment would certainly 
have gone by default, and like others they would 
have awakened too late to find their river deprived 
of the birthright of a natural continuous flow, had 
not the new authority stepped in, and in the 
common interest and upon public grounds alone, 
secured a continuous flow. The entry of the 
County Council upon the scene was caused 
by a fortuitous circumstance, which speaks for 
itself. In that same year, 1890, Morley was pur- 
suing its water scheme in Parliament. Here again 
the interests of Lord Savile were attacked, and 
the promoters were threatened by Mr. Lipscomb, 
his agent, who has, in fact, pioneered this im- 
portant movement, with opposition if they did not 
grant a continuous flow. While this threat was 
hanging over them, an inquiry was held in the 
district by three members of the County Council, 
before whom it was given in evidence that the state 
of the River Calder at Mytholmroyd was so bad 
that it was the principal cause of the sickness then 
and there prevalent, and that the tributary which 
Morley was at that moment seeking to impound, 
was the last pure steam of any magnitude which 
entered the river above Mytholmroyd. Upon this 
hint the County Council took action, and, asa result 
of the joint representations of Lord Savile, the 
County Council, and the Calder and Hebble Navi- 
gation, the Morley Corporation gave way, and 
adopted the principle of a continuous flow. 

Thus brought face to face with this hitherto 
obscure branch of rivers conservancy, the County 
Council speedily grasped its true importance, and 
wisely determined to secure in all future water 
schemes within their district the continuous natural 
flow of all waters dedicated as compensation to 
rivers for waters abstracted. In the Nidd case, 
the usual argument as to the paramount interests 
of water power was used, but here, again, as in 
the Halifax Bill, millowners were found to come 
forward and declare the injury that would accrue 
to them if an intermittent flow were enacted. 

At this point it may serve to show how little atten- 
tion has been given to the flow of water in river 
beds, if we record that the most important riparian 
witness in favour of a continuous flow had already 
agreed to the original proposal for an intermittent 
flow. He had given little thought tothe matter, 
but possessed a vague impression that water dis- 
charged over the compensation gauge at Gouthwaite 
—a distance of 10} miles—at 6 a.m., would reach 
his wheel before breakfast. His views experienced 
a revolution when his own miller told him that 
they did not, in o:dinary dry weather, feel the 
swell of the tail water from the next mill ahove 
—a distance of but fiva miles—in less than four 
hours. Taking stoppages into account, about one 
mile to one and a quarter miles an hour is the 
usual dry weather velocity in these impounded 
Yorkshire streams. 

Evidence was also given from a sanitary point 
of view, and as touching the beauty of the river 
and its fishing interests. The scheme was a 
great one, the greatest ever promoted in York- 
shire, and much depended on the issue. For- 
tunately, in the chairman of the Commons Com- 
mittee (the Council were too late for action in the 
Lords) the public had the very best guarantee that 
all the interests of the river would be considered. 
Mr. James Stansfield, M.P., had sat for Halifax 
for a whole generation, and the whole county could 
not have furnished a man who, from actual personal 
knowledge, could bring to bear on the question a 
riper experience of the evils wrought upon the 
industrial rivers of the Riding by the countless 
abuses showered upon them, amongst which not 
the least was this daily practice of drying up and 
re-filling the river beds. 


After three witnesses had been heard, the Com-: 





mittee stopped the evidence, and announced their | the previous Bills cited, Barnsley did not care how 
intention of granting a continuous flow, which was | the compensation was discharged, but Sheffield, on 
ultimately fixed at not less than 5,000,000 gallons | the other hand, somewhat sided with the Don mill- 
daily. This was a long step forward, but the able | owners. 
chairman and his Committee did not stophere. By| What took place in Committee upon the Barnsley 
their representation a new order was introduced into | and Sheffield Bills is the proximate cause of these 
the Standing Orders of both Houses, which runs as| remarks. Committees of either House are but 
follows: ‘‘In the case of every Bill whereby it is|men, and donot, as a rule, care to distinguish 
proposed to impound the whole or any part of the} themselves by taking a course athwart what 
water of any river or stream, and to give a flow of|seems the general current or tide of popular 
water in compensation for the water so impounded, | opinion; neither are they to be expected to 
the Committee on the Bil] shall inquire into the| discern at once the turning point in that tide, 
expediency of making provision, so far as may be|nor to realise what so experienced a West Riding 
practicable, that the whole or a minimum amount |member as Mr. Stansfield saw at once, namely, 
of such compensation water shall be given in a con-| the far-reaching evils of the insidious form of 
tinuous flow throughout the 24 hours of every day.” | rivers pollution we treat of—intermittent compen- 
(110th Standing Order, House of Lords.) sation—nor, it may be added, the defects of the 
In 1892 the Leeds and Liverpool Canal Company | machinery controlling that compensation. Conse- 
applied for the power to impound and divert the | quently what seemed perfectly clear to a judgment 
waters of the best remaining feeder to the Aire. | ripened under a life-long experience of wet and 
The story of this application has already been told|dry river beds, or rather sewer beds, as they may 
in this journal, and need only be briefly recapitulated | more fitly be termed, did not seem so clear to noble 
in order to preserve the continuity of the present | lords and others to whom the whole question was 
narrative. A novelty in the application was that | new; and it is to be feared that committees at the 
the company, apparently sure on its ground of pre-|close of a protracted inquiry have not always 
scriptive right, had actually built the largest of its| that patience without which no man can learn. 
three impounding reservoirs before its application | Therefore we think that sufficient reason exists 
was made to Parliament, and had the application | for our seeking in these columns to throw more 
failed the reservoir would have been useless. The | light upon the whole question of the discharge 
prescriptive right was that of impounding as much | and administration of rivers compensation. 
water as they needed for the purposes of navigation| Barnsley passed its Bill through the Lords last 
from every important feeder of the Aire, including | year ; the Committee, with the Earl of Jersey as its 
this one—the Winterburn Beck—from its source to} chairman, rejected the plea of the County Council 
Leeds, except two. This right was conferred by |for the substitution of a continuous for an inter- 
their Act of 1769, at a time when the population of | mittent flow of compensation water. This part of 
the valley of the Aire was not more than 100,000. | the Bill was relegated to the close, being heard on 
Now the population is 900,000, and the effect of | the clauses. Human life has its parallels in that of 
this wholesale interception of nearly all the pure|committees. In their youth, time is of no value ; 
water above Keighley by the canal, and of nearly| they spend it prodigally in trifles, and when 
all below it by Bradford, Keighley, Shipley, and | age comes on they have none to spare. The policy 
other places, is probably without a parallel in this | of calling strong local evidence first, to rivet the 
country, except in the Calder basin. In dry | wandering attention of the members, was not fol- 
weather the canal flows in limpid reaches bearing | lowed. Riparians whose interests had to suffer or 
the water belonging to the river, which, on the | profit for ever from the Committee’s decision, and 
other hand, stagnates in fetid black pools, filling | who were prepared to give their reasons for a con- 
the air witha sickening stench. Brindley and the | tinuous flow, stood aside, giving place to experts 
original promotors did not foresee so calamitous a|and others who merely spoke on the general 
result, nor did the Parliament which sanctioned the | question. Possibly this omission may have had its 
canal scheme, but there it was, and there it would | influence on the result; but be that as it may, the 
have remained but for two things, viz , this applica- | millowners gained the day. 
tion of 1892, and the existence of a county council.| The step taken by Sheffield in depositing a Bill 
The Bill of the promoters, it is true, providedcom-|to appropriate the whole catch- ground, deter- 
pensation, but it was a parliamentary compensation | mined the destiny of the Little Don compensation 
only, not a real one ; for in dry weather every drop | water. In the Barnsley case, the volume dealt with 
of it being discharged above the existing intake | was comparatively small, and the importance of the 
weirs of the company, was to be trapped by them, | principle was not appreciated by those millowners 
and so conveyed, not into the River Aire, to which | most nearlyconcerned. But when it wasseenthat the 
for 117 years it had been due, but into the canal | last unappropriated feeder of the River Don above 
itself. No millowners opposed this astonishing | Sheffield was to be absorbed, at a single mouthful, 
proposal, for there were none within the 20 miles | as it were, the attention of allconcerned was focussed 
from the lowest reservoir, prescribed by standing| upon the question. Now for the first time men 
orders as the limit of notice to millowners. But strove to see clearly, and accomplishing this, broke 
the County Council intervened, and secured to the | through the chains of long association. Hence the 
river a continuous flow, which already has proved ; millowners, hitherto united and in a sense im- 
of great benefit to the riparians. pregnable, became a divided body, and the longer 
We now come to what has been the water fight | the subject was considered, the more certain grew 
of the last two sessions—two, because of the, the result. Let us see how the case stood. 
suspension caused by the dissolution of 1895. This | Above the city of Sheffield, which sends down 
was the struggle for the last unappropriated its sewage in a continuous daily flocd of nearly 
feeder of the Don, known as Little Don. The! 10,000,000 gallons, the River Don has a catch- 
contest was originally triangular, between Dews- | ground of 66,000 acres. This is the area at the 
bury, Barnsley, and Sheffield. Each of the two junction of the Loxley. Of this area no less than 
former wanted a separate and distinct section of 26,750 acres were already appropriated by the 
the catch-ground ; while Sheftield, with whom were towns of Sheffield, Dewsbury, and Barnsley, such 
allied Doncaster and Rotherham, wished the catch- | appropriation including the entire available area of 
ground to be reserved for their own future wants. | three out of the four great feeders, namely, the 
The latter had no Bill, but were leagued in oppo- Don a, the Ewden (at present not utilised), 
sition to the schemes of Dewsbury and Barnsley. | and the Lcxley. The one remaining area—that of 
The merits of this interesting struggle form nopart the Little Don—contains 8750 acres of available 
of our present purpose, but it is necessary to state catch-ground, and this was now to be taken. Thue, 
that in the present session Sheffield appeared asa out of a total of 66,000 acres, no less than 35,500 
promoter of a Bill of its own, to appropriate the | acres would be absorbed if the scheme passed ; and 
whole catch-ground for the uses of itself, Doncaster, | it may be safely estimated that this 35,500 acres, 
and Rotherham, with the privilege to Barnsley of acre for acre, would yield to the stream more than 
buying a supply of water to the extent of 14 millions double the volume yielded by the remaining 30,500 
of gallons per day at arbitration price. Dewsbury, acres below, and that volume of a far purer 
which had conceded the continuous flow, saw its character. 
application summarily thrown out last year.| Coming to the millowners’ point of view, what 
Barnsley proposed an intermittent flow, and so did | makes their position look strange is the fact that 
Sheffield. The real promoters of that form of dis- the whole of the 20 odd mills from Langsett, 
charge were the millowners of the River Don— | on the Little Don, down to below Sheffield, run 
probably the most compact and powerful body of | day and night, mostly for 21 hours daily, and in 
millowners in this country ; and it is this body | at least one case—that of a paper mill—24 hours. 
which, throughout this protracted conflict, have! Yet up tothe application of the Sheffield Corpora- 
been the opponents of the County Council. As in tion for the Little Don, a 12 hours’ flow of com- 
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pensation was the almost universal rule, the follow- 
ing being the exact volumes : 


Day Flow. 


Gallons 
per Day. 
Sheffield Water Works (existing) ... 9,113,472 
” ” (appropriated) 2,683,281 
11,796,753 
Dewsbury i 018,000 
Barnsley < 810,000 
Total ... ess, eee Vans Cw 

Night Flow. 

Dewsbury se ‘ : 300,000 


By the new scheme this vast disproportion was 
to be still further increased by adding to the day 
flow the entire compensation from the Little Don 
—5,300,000 gallons per day—makirg in round 
numbers a 20 million gallons day flow and a 300,000 
gallons night flow. This for a river whose mills 
all run, more or less, day and night! But, it may 
be suggested, what of the ordinary dry weather flow 
of the lower sections of the river and its affluents 
below the catch-grounds? To which the answer is, 
that the 30,500 acres of these lower lands would 
for a considerable period in each year yield no 
more than } cubic foot per second per 1000 acres, 
or about 24 millions for 12 hours, making, with 
the handful from Dewsbury, a total night flow from 
all sources of about 2? million gallons, as compared 
with a total day flow of 22? million gallons. As 
soon as the upper millowners had fairly grasped 
these facts, they realised the disaster which would 
ensue, to wit, the loss of at least one-half of the 
entire compensation water from this last feeder. 
In these mills the proportionate loss would be 
greatest. Their fall is greater and their volume less 
than lower down ; and after the figures had been 
fairly placed before them, important millowners were 
prepared to come forward and testify that the inter- 
mittent flow would be disastrous to them, and that 
in some cases they would not only lose the power 
required at night, but that their wheels could not 
profitably utilise the whole of the day flow if thus 
doubled by intermittent discharge. 

Thus divided in their ranks, the millowners 
looked carefully into a matter to which probably 
they had never before given any serious attention, 
and wisely yielded without putting the County 
Council to the trouble of proving their case in Com- 
mittee. A compromise was agreed upon, whereby 
the River Donat lastsecureda night flow of 2,000,000 
gallons. The exact volume under an equal con- 
tinuous flow would have been 2,271,428 gallons, so 
that they secured about seven-eighths of the re- 
quired volume. The greatest loss was in the volume 
allotted for the Sunday flow, only 1,800,000 gallons 
being secured for the whole 24 hours, instead of 
5,300,000 gallons—a difference which would have 
been worth fighting for before a strong Committee. 
Sunday, it appears to us, is of all days that upon 
which a stream, especially if it be, as is the case with 
the Don and all its upper feeders, a beautiful stream, 
and its banks the favourite resort of a vast public, 
should be the most wholesome and pleasing to the 
senses—a recreation to both body and mind —while 
even from a utilitarian point of view, a cessation of 
flow on Sunday means the stoppage of mill wheels 
on Monday below acertain point. Nevertheless, 
while not complete, the victory was substantial. 
The principle of a continuous flow, though not 
that of an equal continuous flow, which is the full 
principle, was maintained, and for the first time in 
the history of the Riding it received the eanction of 
the representatives of the whole millowning body. 

In the matter of control the County Council were 
less fortunate. This issue was fought out to the 
last. As already hinted, in private Bill legislation 
a strong Committee is needed to set aside old pre- 
cedents and to set up new ones, asserting the public 
good, and overruling that timorous legislation which 
bases itself on custom only. The Council, from 
the very onset, felt that in pursuing the prin- 
ciple that all the interests of the rivers should be 
considered in the treatment of compensation water, 
one thing was imperative, to wit, the representa- 
tion of all such interests in that body upon which 
the duty would devolve of enforcing those provi- 
sions they had succeeded in securing after such 
strenuous efforts. It may be thought that this 
should be evident to any person or persons in autho- 
rity as a plain, even an axiomatic, principle of 
justice in all legislation. So thought the County 
Council, but they reckoned without their host. 





They asked that the power of enforcing the penal 
clauses relating to the discharge of compensation 
water should be placed, not with the millowners, 
as provided by the Act, but with themselves, and also 
with the West Riding Rivers Board. To ask for two 
separate controls might be thought by some a tac- 
tical error, and the power might safely and fitly 
have been lodged with the latter body alone ; but 
it seems to us that, on the whole, the title of the 
West Riding County Council, or the West Riding 
Rivers Board, asthe representative of all interests, 
to administer the law, is indefeasible. But the 
education of public opinion is necessarily slow. The 
Committee received both the plea and the evidence 
coldly, and after a very short and unsatisfactory 
hearing abruptly announced their decision in favour 
of the millowners, who will, therefore, have the 
pleasing duty of recovering and distributing the 
penalties provided in the Act for, amongst other 
things, any omission to discharge on Sundays that 
very compensation volume which they did their 
best to keep out of the Bill. This decision was 
given in the teeth of direct evidence, which was not 
even questioned, that undertakers of waterworks 
have actually themselves become the millowners. 
In conclusion we have in the committee’s decision 
the proof that there isa deep-rooted conviction that 
a stream exists only for the millowner. 

It is the fact of this extraordinary decision, 
together with that of the Lords’ Committee 
last year sgainst that same principle of con- 
tinuous flow assented to by the millowners 
themselves this year, which induces us to give 
space in this journal to an outline of those 
principles which appear to be involved in the dis- 
charge and control of compensation waters to 
streams. Weshall do this the more readily, that it 
is a fact that most water works engineers them- 
selves, while expert in every method of assessing 
compensation volumes, rarely trouble themselves 
with their application, and are but seldom called 
upon to act at once as the advising engineer both 
for the impounders and the conservators of any 
stream; a position which has the inestimable 
advantage of enabling a man to see both sides of a 
not very difficult question. 





LORD KELVIN’S JUBILEE. 

Ir is given to but few men to celebrate the 
fiftieth year of the occupancy of one professorial 
chair, and Lord Kelvin’s jubilee is probably 
unique in respect that he is but 72 years of age, 
and has, so far as evidence goes, many years atill 
to add to the long ‘‘ record of persevering endea- 
vour to see below the surface of matter.” This 
early attainment of a jubilee is only one result of 
that hereditary genius which enabled him to start 
his university career with his elder brother James, 
when he was but 10 years and five months old, under 
his father, who was noted specially for his power 
of exciting in his students his own enthusiasm for 
mathematics. At the age of 17 Thomson went to 
Cambridge, where while he engaged in all the 
sports, he graduated B.A. at 21, being second 
wrangler, but Smith prizeman. A year was spent 
in Paris on experimental work with Biot and Reg- 
nault, and then in 1846 he returned to Glasgow 
as Professor of Natural Philosophy. At 22 he at- 
tained this high position on his merits, for his 
father wrote that from the electors he wished no 
pledge or promise in his favour. Thus it comes 
that a professional jubilee falls to be celebrated 
while yet Lord Kelvin is full of vigour. 

Of the work which has been crowded into these 50 
years it were idle to write in detail. Lord Kelvin 
was peculiarly endowed, for while he had that excel- 
lent mathematical training which was not possessed 
by Faraday, he had larger gifts in the direction 
of experimental work than Clerk-Maxwell, and it 
were difficult to closely apportion the influence of 
these advantages in the fulfilment of his many 
services to science. We recall his contributions 
as a youth to the ‘‘ Cambridge and Dublin Mathe- 
matical Journal,” which he edited, on Fourier, on 
heat and electricity ; his meeting with Joule, with 
its immense results ; his strong recommendation to 
Clerk-Maxwell to master Faraday’s ‘“‘ Experimental 
Researches on Electricity,” with the supremely im- 
portant consequences resulting : but the man in the 
street does not appreciate so highly such far-reach- 
ing studies on therniodynamics and electricity as he 
does the immediately practical results which flowed 
therefrom. Every one can appreciate the services 
rendered in the laying of the first Atlantic cable, 





with the invention of the mirror galvanometer, and 
subsequently the syphon recorder ; and it was appro- 
priate that cablegrams should come this week from 
every corner of the globe, from the States, India, 
Africa, even from Bulawayo and the Antipodes, with 
congratulations to Lord Kelvin. 

It is only characteristic, too, of his association of 
recreation with science, that when enjoying the 
leisure of the recess with his large yacht, the Lalla 
Rookh, he invented the compass, now universally 
used, and a means of taking deep-sea soundings 
without the ship easing in speed. Again, amongst 
other nautical instruments are the tide gauge, tide 
predicter, and harmonic analyser, while his many 
contributions on this subject have greatly helped 
others. But it is in electrical instruments that 
Sir William Thomson—to give him his best-known 
title—found his widest field for energy—balances, 
voltmeters, ammeters, supply meters, watt-meters, 
and many others, and the notable fact is that 
although some of these have been in use for 
many years, they are still among the most per- 
fect obtainable, a testimony at once to the great 
skill and foresight involved in their original design. 
To Lord Kelvin’s practical treatises before scien- 
tific and technical societies it is not necessary to 
refer ; it were easy to quote a few titles sufficient 
in abstruseness to stagger any reader, and to abun- 
dantly prove great skill and ingenuity in their 
composition. 

Glasgow is naturally proud in having retained 
for so long the services of such a distinguished 
savant, and that feeling is reciprocated—he said 
at one of the many functions in connection with the 
jubilee that since 1832, when he came to Glasgow, 
he had enjoyed the primary essential of happiness, 
living amongst encouraging friends, and referred to 
the liberality with which the beautiful university was 
endowed with all that a scientist could wish. But 
— enough Lord Kelvin only this week got 

is first degree from the Glasgow University—that 
of Doctor of Law and Logic—although nearly every 
other university of note here and abroad has long 
since delighted to honour him. The week, how- 
ever, has been full of honours, congratulations 
have been made personally or otherwise by many 
scientific and technical organisations, and from 
many individuals who take an interest in scientific 
research, from the Queen and the Prince of Wales 
downwards. The corporation have held a dinner 
in his honour, the university a reception with an 
exhibition of his productions and medals to which 
the Arago medal of the Institute of France has just 
been added, and altogether the Jubilee celebration 
has partaken of such an international character 
that Her Majesty in offering sincere congratulation 
and hope for many years of health and prosperity 
for Lord and Lady Kelvin, gives expression to the 
views of her people in saying that she is ‘“ par- 
ticularly gratified at the presence of so many 
eminent representatives from all countries of the 
world,” who had come to do honour to Glasgow’s 
distinguished guest. Lord Kelvin himself, with 
characteristic felicity of speech, called them com- 
rade day-labourers in science. 





MUNICIPAL ELECTRICAL 
ASSOCIATION, 

Tus Association of Engineers and Corporations 
connected with electrical supply works concluded 
their convention on Friday. e reviewed the first 
day’s proceedings in our previous issue, and the 
meetings on the two succeeding days were charac- 
terised again by the same earnest business zeal. 
The Association, indeed, denied itself the slightest 
relaxation, if we except the visits to the Deptford, 
Islington, and Brighton stations, but even here 
anxiety to discover the dodges in successful works 
was very evident. Itis true no meetings were held 
in the evening, but we may assume that the visits 
to sundry London resorts beloved by the stranger, 
were undertaken only to study the best arrange- 
ment of lights to attain given effects. The 
members have carried away so much of crystal- 
lised experience that electric light should soon be 
retailed at a price bearing a greatly reduced ratio 
to that of gas. Indeed, on Thursday one heard 
of many schemes whereby the current might 
profitably be retailed at 2d. to 4d. per unit, 
which would make gas at 3s. or 4s. a costly 
light by comparison. One method was to en- 
courage the user to burn a few lamps constantly 
rather than a great number of lamps for short 
intervals each day or week ; and the other was to 
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utilise the lighting plant through the day in running 
electric tramways, and in charging batteries for 
night traction, while in the evening the generators 
were used only for lighting. Both admirable ideas, 
but requiring the solution of one or two nasty 
details. However, as one engineer—Mr. Arnott, of 
Glasgow—put it, the duty of the electrical engineer 
was to solve problems not to be overcome. 

The first scheme was brought forward by the 
President, Mr. Arthur Wright, of Brighton, who 
has been working in this direction for years, and 
with some success. His paper dealt with the cost 
of electricity supply, which he contended underlay 
the whole question of an equitable scheme of dif- 
ferential rates. It is not enough to say that the 
cost is the total output in units divided by the 
total of running and capital charges, for, to take a 
suppositious case, the total units per day may be 
required within one hour, instead of being spread 
over 18 hours, so that the plant necessary, and a 
large measure of the running charges, would be con- 
sequent on a very much higher maximum. It is 
Dr. Hopkinson’s old contention that the rate of 
supply must be considered in defining the cost per 
unit. But as soon as general principles are put 
into practice, difficulties arise. Many act on the 
assumption that if you increase the day load, by 
encouraging motors with lower rates for current, the 
constant load will not vary so much ; others that the 
more current a man takes the greater the profit, 
therefore preferential rates should be determined on 
the scale of the total supply, and thus when a man 
finds he has burned 999 units he rushes through 
two more to get a reduction of 10 per cent.—as in 
one case, but as Mr. Wright contends that the cost 
neither depends per se on the hour of day, nor on 
the quantity taken, and on cost alone should the 
rebate be based. 

Mr. Wright, therefore, with his own station, 
determined for each quarter the stand-by cost per 
unit, and the running cost per unit. In deter- 
mining the former he included all coal and oil used 
in getting up steam, and in keeping the machinery 
and mains in a position to supply electricity to the 
consumers at any time, also all other stores used in 
the station or on the mains, all the wages debited 
to revenue account, repairs to buildings, mains, 
meters, and repairs to plant, &c., due to it having 
to be kept in a position to supply electricity, all 
rates and taxes, management expenses, insurances, 
and all provisions for redemption of capital and 
interest on same, and for the creation of any reserve 
or depreciation fund. Objection was raised in the 
discussion against all repairs on mains and all 
wages being put down to standing costs, Mr. 
Hammond, for instance, leaning to the view that 
when extra pressure was put on the wires, at the 
moment of heaviest load there was greater likelihood 
of depreciation or damage than if the current were 
normal, so that running or supply ought to be 
debited with some repairs. Again, he could not 
see why wages were not affected directly by supply; 
but Mr. Wright pointed out that wages did not 
vary from month to month. Men could not be 
paid off and engaged with fluctuations in running. 
The running costs included coal, oil, water, and a 
few other engine stores, and those repairs to the 
steam and electricity generating plant caused by 
the continued supply. 

Difficulty is involved only in apportioning coals 
and stores, and repairs of plant between the stand- 
ing-by and running, and this is Mr. Wright’s 
formula for arriving at the result : 

Let T represent the total expenditure on these items 
during one month or period of time when the sale of elec- 
tricity U is great, and T’ that for another period of pre- 
ferab! M the same year when the sale U’ is much less. Let 
S be the cost of the two items coals and stores which have 
to be used during each of the two periods on account of 
having to get ready and to stand by, and R the running 


cost per unit it is desired to determine. Then by the 
definition, as 
T=S+R°xvU 
and 
T=S +R x U’ 
then 
T-T=Rx(U-U) 
therefore — 
* U-U' 
and 
S=T-RxU 
or 
T-Rx U’ 


or the average cost per unit of continuing to supply elec- 
tricity during these two periods is the difference of the 


total expenditures divided by the difference of the sales 
in the two periods, 





By this method it was found that the running 
cost for coal for six months was .584d. per unit 
and for oil and stores .063d., and the total 
amount spent on running cost repairs during four 
years averaged .063d. per unit, so that the total 
running cost was.71ld. per unit. This was practi- 
cally confirmed by similar investigations by Mr. 
Sayers, of Bournemouth, the cost there being 4d. 
Having determined the total standing-by cost, 
Mr. Wright took the demand for the two 
past years to calculate the cost per kilowatt, 
and found it 17.91. per annum. Further experi- 
ence confirmed Mr. Wright in the view that 
the standing charges moved proportionately with 
the maximum annual load. The question next 
arose as to how each customer was to be charged his 
proportion of the annual total standing charges, for 
when he had paid such proportion it was reasonable 
that he should have his light at something approxi- 
mating the running cost per unit (.8d.). Some arbi- 
trary definitions as to what constitutes a customer's 
call on the plant have to be made. At Brighton, 
for instance, instead of taking the maximum de- 
mand to be the greatest rate, it is considered fairer 
to the consumer to take the mean of six winter 
months’ readings of his maximum current indi- 
cator. It is then assumed that this mean demand 
bears to the total of all the consumers’ demands, 
the same proportion that the plant and mains neces- 
sary to supply this one consumer bears to the total 
plant, &c. Thus the time of day is not involved, 
and the mean of monthly readings does not penalise 
the consumer for having parties, &c. The con- 
sumers’ heaviest load thus determined is at 
present only 66 per cent. of the full load of 
the station, and the Oorporation only charges 
two-thirds of the annual stand-by cost per 
kilowatt = 11.81., which works out to 7d, per day 
per kilowatt demanded by any customer, plus .71d. 
per unit for running expenses, the two represent- 
ing the cost of electricity supply in Brighton. 
This is the theoretical charge, but it was decided to 
make reduction only after the consumer had paid 
all his proportion of the stand-by costs, as deter- 
mined by the demand indicator. Thus, if 8$d. per 
unit was paid for the first 365 hours in the year, 
only jd. for each successive unit would meet the 
costs. But it is possible that some consumers 
might not use their mean maxima for 365 hours, 
and the former price being 7d. per unit, it was 
decided, after the 365 hours had been exceeded, to 
make the tariff 3d. per unit, and a reduction to 2d. 
per unit is anticipated. Asa matter of fact, those 
who did not use their ‘‘demand” for an hour per 
day last year involved a loss of 9211. ; those who did 
not use it more than 14 hours a loss of 139]. ; but 
those using it 1} hours, besides having the advan- 
tage of the preferential rate, gave a profit of 33021. 

It follows that the consumer who uses his light 
regularly, and not by fitsand starts, gains. For in- 
stance, a light burning for 4000 hours per annum 
involves a cost of 14d. per unit, so that for street 
lighting and in basements it comes very cheap. 
In fact, for the first time one realises in Mr. 
Wright’s arrangement, the truth of the statement 
that it is the light of the poor man. With a light 
in his kitchen or his parlour, running together or 
simultaneously, each evening making 1000 hours, 
it is possible for the electric light to be as cheap as 
gas, apart altogether from the other advantages in 
superior illumination, less danger, no deleterious 
effects, &. But the working man has to be 
educated. Complicated meters are distrusted. 
There is the story of the old woman who put her 
6d. into a box each time the gas-meter index 
passed the 100 cubic feet, and one had evidence 
at the convention of difficulties in this direction. 
At Hastings an active suspicion was aroused by the 
fact that the average rate per unit was more in the 
summer time than during the winter ; that is what 
one would expect. The result was that an easy 
system had to be introduced, under which a uniform 
rate of 6d. per unit was made, and an additional 
charge of 1s. per lamp of 8 candle-power per 
quarter, and there was associated with the meter 
an indicator graded to 4 ampere, which at 100 volts 
is equal to 8 candle-power, so that the system of 
charge was easily made. At Manchester, where 
such a system was first introduced by Dr. Hopkin- 
son, a fixed charge of 12/. a year per kilowatt 
demanded is made, with 2d. per unit consumed ; 
but even Mr. Wordingham, the managing engineer, 
admitted that Mr. Wright’s system had the advan- 
tage, for when a price was charged on the number 
of lamps installed, there was offered discouragement 





to the fixing of the lamps. Again, the consumer 
may easily jockey the company or corporation as 
to the number or candle-power of the lamps, and, 
therefore, as to the kilowatts supplied. The objec- 
tion to six months’ accounts is scarcely operative, 
as if the system were otherwise successful some 
means could surely be arrived at to overcome the 
difficulty. The Bournemouth engineer said the 
system was appreciated there, because it was as 
easy as gas-meter reading. 

Mr. Wright’s indicator need not be described. 
It records the maximum current used at any one 
period, and monthly readings are taken. At Bourne- 
mouth the number of units taken by 40 consumers 
increased 24.6 per cent., the average price being 
reduced from 7d. to 6d. At Southport, where 7d. 
per unit is now charged for the first hour instead of 
the first two hours as formerly, and thereafter 3d., 
50 per cent. of the consumers exceeded their 
maxima in four to six months, and the remainder 
of the year got their current for 3d., and yet the 
income of the corporation increased by 18 per cent. 

Mr. Jos. A. Jeckell, South Shields, read a sug- 
gestive paper on ‘‘ Cable Specifications and Tests,” 
dealing with all the points, and at the close of the 
discussion a committee was decided upon to draw 
up model specifications ; but it was urged that 
makers should be allowed to submit alternative 
specifications, that a very high insulation was not 
necessary, that pipes should be laid by the same 
party as the cables, and that something should be 
done to specify the insulation value per acre of a 
given thickness of different materials, Mr. Siemens 
gave some details, showing extremely satisfactory 
properties of an insulating material—not rubber nor 
impregnated jute, but he did not mention the 
material—to show that rubber was not necessarily 
the only substance available ; while Mr. Crompton 
drew upon his Indian experience to show that 
chemical changes affected the vulcanising of the 
cable. The paper of Mr. A. B. Mountain, on 
‘* Electricity Works Records,” was remitted to a 
committee on his own suggestion, and much good 
will result. In fact, this committee work is bound 
to be most helpful; it insures the full value of the 
paper being realised in practice. 

he Thursday afternoon meeting was held in the 
Vestry Hall at Islington, and at it was discussed that 
other question for best utilising the machinery of 
stations, to which we have already referred. The 
authors were Mr. John Hesketh, formerly of Black- 
pool, now the electrical engineer to the Queens- 
land Government, and Mr. John H. Rider, Ply- 
mouth, and their subject was ‘‘ Combined Electric 
Lighting and Traction Plants.” The combination, 
they stated, had been carried out in several cases 
in the States and in Europe. In cases where low- 
tension direct current systems were in use for light- 
ing, the question, they state, is very simple, and for 
increasing the voltage motor transformers could be 
used, and these would also make the alternating 
high-tension system available. The generating 
plant could be used alike for lighting and traction ; 
but the system of distribution would require to be 
different. The engines running during the day at 
full load would not only supply what current was 
required for lighting and traction, but charge accu- 
mulators for the tramways in the evening when the 
lighting load was heaviest. The result would be 
that the capital involved in the plant would be fully 
utilised, and as a consequence the charge for light- 
ing and traction would be considerably less than 
with the plant lying idle, or almost so, all day. 

At Geneva such a station supplies current at 
1.15d. per Board of Trade unit, the minimum con- 
sumption being 500,000 units per annum ; at Ham- 
burg the minimum is 2} million unite, and the price 
3.95d. per car-mile, while a fine of 9.6d. per car- 
mile is imposed for any failure. In the course of 
the discussion, several other such cases were men- 
tioned, largely because one engineer sought courage 
from his confréres to enable him to get his com- 
mittee to agree to a low rate for a constant day 
load. The Shoreditch station is to supply current 
for lighting the subway stations at 1}d. per unit, 
the minimum being 500,000 units per annum. 
Swansea is going to run the tramways for 2d. to 13d. 
per unit, according to the maximum—400,000 to 
750,000 units. Bristol and Derby are in negotia- 
tion with the tramway companies also, while at 
Portsmouth the corporation propose to lease their 
tramways, supplying current at about 1}d. per 
unit. As a rule, too, the scheme of the authors 
from a technical point of view was approved ; 
but many difficulties were suggested. Mr. Gay, 
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of Islington, saw difficulties owing to the number 
of stations in London; but this was brushed 
aside with the remark that with meters all the 
London tramways might be supplied from 
different stations at an agreed-upon uniform 
rate. The question did not seem to suggest to 
any one the dread of the County Council taking over 
the works of the electric stations as well as tram- 
ways. Again, Mr. Ferranti seemed to have some 
inclination of introducing the never-failing discus- 
sion as to continuous and alternating currents, and 
his name and views quite damped the ardour of 
Alderman Higginbotham, of Manchester, who had 
conjured up grand ideas for Manchester; but he 
was comforted by the sanguine views of Mr. 
Wordingham, Mr. Arnot, of Glasgow, and many 
others. Moreover, Rome runs on the alternating, 
Hamburg on the continuous current, the former 
also varying from 20 to 400 amperes, and with 1 in 
12 gradients. Mr. Mordey had anything but 
kind words for the accumulator, saying that it 
had barely improved 10 per cent. since 1882, 
and that improvement was due to better work- 
ing consequent on fuller knowledge. Again 
difficulty was entertained as to whether the great 
variations in the traction load would not pass 
through the motor generators and affect even the 
lighting through the lighting dynamo; but it 
was thought that this could be met by a flywheel 
on the motor and a governor on the dynamo, and 
altogether it was thought that even the difficulties 
only add to the pleasure with which the problem is 
at once to be faced in several districts. 

The concluding paper at Thursday’s meeting was 
‘On the organisation of an Electricity Works 
Staff,” by Mr. E. T. Ruthven-Murray, Worcester. 
On Friday the members went to Brighton, were 
received by the electric lighting committee of the 
corporation, visited the electricity works, and dis- 
cussed a paper on ‘*Extensions to Outlying Dis- 
tricts,” by Mr. A. H. Gibbons, Bradford. They 
afterwards parted, to meet again next year at Man- 
chester, Mr. C. H. Wordingham being the new 
President. 


INDIAN RAILWAY PROPERTY. 

THE Bombay, Baroda, and Central India continues 
to be the most profitable Anglo - Indian railway 
system. The stock of this company is now at 150 
per cent. premium, a considerable further advance 
having been established during the past six months. 
The total return upon each 100/. of stock for 
1895 comes out at 8/. 2s. 6d., as compared with 
71. 12s. 6d. distributed for 1894. A good feature 
of the company’s accounts is the existence of a 
further balance of undivided surplus profits repre- 
senting a value of 113,000/. in Indian Government 
securities and cash. This balance is available in 
aid of dividends while exceptional renewals of 
girders are in progress. The commanding position 
attained by the Bombay, Baroda, and Central India 
is due to the skill with which the company has 








greatly increased the profits of the undertaking by | gird 


assuming the working of a considerable network of 
native State lines. The company’s system, pro- 
perly so called, would not enable it to pay the 
8l. 2s. 6d. per cent. which the stockholders 
are now receiving ; but the revenue proper has been 
greatly helped up by accessory sources of income, 
which have been perseveringly developed. The 
fact must also not be overlooked that, although the 
proprietors received 8/. 2s. 6d. per cent. for 1895, 
the net earnings of the year represented 12.75 Pm 
cent. upon the whole capital expended. e 
directors are accordingly not straining dividends in 
any way. We must also bear in mind the further 
fact that when the whole amount advanced by the 
Anglo-Indian treasury for interest in the early 
stages of the undertaking has been repaid, the 
whole of the profits will remain at the disposal of 
the proprietors, unless, indeed, the Anglo-Indian 
Government steps in and buys up the whole con- 
cern. It isnot at all improbable that it will do this 
eventually, but it will have tomakethepurchaseupon 
equitable and liberal terms, and it cannot ignore, of 
course, the fact that the company’s stock is now at 
250. The company’s net revenue is now moving 
on in &@ very encouraging fashion. The amount 
stood in 1895 at 1,012,6911., while in 1894 it did not 
exceed 932,497/., and in 1893, 886,856. The whole 
length of line worked by the Bombay, Baroda, and 
Central India in the second half of last year was 
2445 miles. Of this network only 461 miles were 
represented by the Bombay, Baroda, and Central 





India proper, the balance of 1984 miles being made 
up of native undertakings. The prosperity of the 
Bombay, Baroda, and Central India is certainly 
very striking, but the working expenses must have 
been increased by the fact that of the 2445 miles 
worked by the company last year, 589} miles were on 
a 5}-ft. gauge, 1784 miles on a 3 ft. 4in. gauge, and 
71¢ miles on a 2 ft. 6 in. gauges. The doubling 
of the main line is being proceeded with from 
Virar to Dahanu and from Amroli to Itola, near 
Baroda. A broad-gauge line has also been con- 
structed from Rutlam, vid Nagda, to Ujjain, in ex- 
tension of the Godhra and Rutlam line, and it 
will shortly be opened for traffic. It will be worked 
by the Bombay, Baroda, and Central India upon 
terms agreed on with the Secretary of State for 
India in Council. The linking of the State metre- 
gauge lines worked by the company with lines of a 
similar gauge of the Bengal and North-Western 
and the Rohilkund and Kumaon Railway Com- 
panies by way of Cawnpore and Lucknow is on 
the point of completion. 

The Great Indian Peninsula isa far less profitable 
concern than the Bombay, Baroda, and Central 
India. But it is, at the same time, an undertaking 
of much greater magnitude. One secret of the large 
dividends paid by the Bombay, Baroda, and Central 
India is the fact that the stock and share capital 
did not at the close of last year exceed 7,550,3001., 
while the Great Indian Peninsula has 20,000,000/. 
of stock in circulation. It is, of course, a much 
more formidable matter to provide a substantial 
dividend upon 20,000,000/. of stock than upon 
7,550,3001. of stock. Still the Great Indian 
Peninsula has rendered important services to India, 
and has also remunerated its proprietors fairly 
well. The net revenue acquired by the — 
last year was 1,411,687/., as compared wit. 
1,552,230/. in 1894. This was a rather disap- 
pointing result, but some consolation may be found 
in the fact that the second half of 1895 proved 
much better than the corresponding six months of 
1894, an increase of 87,110/. being reported in the 
traffic receipts, while the working expenses were 
reduced by 35,1071. The ratio of the working 
expenses to the traflic receipts was, indeed, brought 
down in 1895 to 63.69 per cent., as compared 
with 71.18 per cent. in 1894. There was a large 
increase in ordinary third-class passengers in the 
second half of last year, in consequence of addi- 
tional suburban train service having been provided 
in and near Bombay. The general revenue was, 
however, reduced last year by a bad season in the 
central provinces, which had the effect of consider- 
ably curtailing the grain and seed traffic. Main- 
tenance charges upon the Great Indian Peninsula 
were considerably reduced last year, having been 
brought down to 1541. 12s. 8d. per railway mile, as 
compared with 175l. 16s. 7d. per railway mile in 1894. 
The appreciable reduction indicated by these figures 
was, to some extent, due to the fact that 86 per cent. 
of the main line is now laid with steel rails, and that 
the costly work of renewing and strengthening weak 
irders has been nearly finished. The Madras system 
has hitherto been a less productive undertakin 
than the Great Indian Peninsula, having only pai 
one supplementary dividend of 2s. 6d. per cent. 
throughout the 44 years of its corporate existence ; 
at the same time, the position of the railway 
appears to be now much better than it formerly 
was. The net revenue in the second half of last 
year advanced to 261,6011., as compared with 
225,090]. in the corresponding period of 1894, and 
236,567/. in the corresponding period of 1893. It 
should be observed that the extent of line worked 
by the company remained the same in each half- 
year. The improvement of 36,5111. indicated in 
the net revenue in the second half of last year 
was due to an increase of 32,476. in the receipts, 
while the working expenses were reduced 
by 4035/. It follows that the ratio of the 
working expenses to the traffic receipts was 
brought down in the second half of last year 
to 48.13 per cent., as compared with 52.29 per cent. 
in the corresponding period of 1894. This result 
was, to some extent, attributable to an advance in 
the third-class fares from 14 pies to 2 pies per mile. 
The Southern Mahratta is now working 1556} miles 
of line, of which 1045 miles represent the Southern 
Mahratta properly so-called, and 296 miles, the 
Mysore, the balance being made up by sundry 
small lines affiliated to the company. The capital 
expended by the Southern Mahratta to the close of 
last year was 9,012,129). The directors main- 
tain a dividend upon Southern Mahratta stock at 





the rate of 4]. 10s. per cent. per annum, and they 
have, at the same time, accumulated a reserve 
fund of 90,6731. The Southern Mahratta may, 
accordingly, be said to afford another illustration 
of the careful and excellent management which is 
happily associated with Indian railway property. 





NOTES. 
ALTERNATING CuRRENT Mains For PoLyPHASE 
CurrENT DISTRIBUTION. 

Proressor G. FERRARIS, one of the inventors of 
the polyphase motor, and Professor R. Arnd, pro- 
pose in L’ Elettricita a new highly interesting system 
of distributing electric energy, embodying the 
combination of ordinary transformers with a novel 
kind of phase transformers, by means of which 
monophase currents can be utilised for the line and 
polyphase currents for distribution. The phase 
transformer may be explained as a diphase machine, 
one of whose windings is fed with alternating 
currents from the mains. When the armature is 
made to rotate, currents will be induced in the 
secondary winding which will differ in phase by 
about 90 deg. from those in the primary circuit. 
By properly adjusting the coils of the two circuits, 
any ratio of transformation can be obtained in this 
novel machine, which thus justifies its name, phase 
transformer. No outside energy need be supplied 
to keep the armature in motion. The transformer 
or motor is started as a monophase machine, the 
secondary circuit not being closed until normal 
speed has been attained. The professors describe 
many different ways in which the phase transformer 
can be applied. Supposing we have alternating 
current mains C, D sending currents to the primary 
coils A of a phase transformer, and also to the 
primary coils a of an ordinary transformer. The 
secondary coils B of the former discharge their 
current into the line R S8, those of the ordinary 
transformer b into the line PQ. From the latter 
we may branch off a lamp circuit of the ordinary 
kind. But we also send the currents from R S 
through the one set of coils of the motors which 
are to do work, and the currents from P Q through 
the other set, and thus distribute the energy on the 
polyphase plan. This distribution would require 
four wires, in addition to the mains. By using 
one line—Q, for instance—as return for both cir- 
cuits, we can dispense with the line S. The line 
wiring for three-phase currents would be substan- 
tially the same. 


Tue AccipENT ON BoarD THE FRENCH WARSHIP 
‘¢ JAUREGUIBERRY.” 

The ironclad Jauréguiberry, perhaps the finest 
boat in the French Navy, went for her 24 hours’ 
trial off Toulon on June 9. Up to the 20th hour 
the trip proved most successful, a speed of over 
17 knots being maintained without difficulty, and 
the 24 water-tube boilers, which are of the Lagrafel- 
d’Allest type, gave absolutely no indication of any- 
thing wrong. The fires had just been cleaned, when 
a sound of explosion was heard in boiler No. 1, 
This was. quickly followed by a rush of steam and 
flame from the furnace fronts, the doors being 
forced open, and before they could escape nine 
stokers were so severely scalded that six died 
within a few hours of the accident. As soon as 
possible the injured boiler was isolated from its 
fellows by the courageous action of a foreman from 
the Forges et Chantiers de la Mediterranée, and 
later on it was examined with a view to discover- 
ing the nature of the accident. The Lagrafel- 
d’Allest boiler may, in principle, be described as a 
gigantic locomotive firebox, in which inclined water- 
tubes cross the furnace from one side to the other 
above the grate. The water spaces between the inter- 
nal and external fireboxes are connected by means of 
these tubes, round which the flame passes on its 
way to the chimney. All the tubes are straight. 
After the accident it was found that one of these 
tubes had burst and drawn from the front tubeplate. 
A rush of water and steam took place from the 
opening thus formed, but probably if the damage 
had stopped hereno very serious consequences might 
have resulted, but in addition it was found that no 
less than forty of the top tubes were bent, drawn 
from the tubeplate, thus affording a large means of 
exit to the scalding steam. Why these tubes 
should have yielded thus is not very apparent, 
unlees the water level had been allowed to get low. 
We may mention that a somewhat similar accident 
took place on the 20th ult. at Brest Harbour, when 
a boiler tube on one of the Niclausse boilers of the 
Friant gave way, scalding three stokers more or 
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less severely. An account of the Jauréguiberry 
appeared in Enoingrerinc for August 14, 1891. 
She is of 11,824 tons displacement, and her twin- 
screw engines, on the trial in question, gave 13,820 
indicated horse-power with natural draught, and a 
mean speed of 17.6 knots. She carries two 
304-centimetre and two 27-centimetre guns in her 
turrets, and has in addition eight 14-centimetre 
quick-firing guns, as well as a large number of 
smaller weapons. Her cost was close on 1,000,000/. 
sterling. 


Tue Prorits rrom First and TuirD Cass 
PASSENGERS. 

We have on several occasions referred to the 
great change in the numbers of passengers travelling 
by first, second, and third class carriages on rail- 
ways, the latter now taking 90.03 per cent. of the 
total, instead of 78 per cent., as was the case 20 
years ago, while the first take 3 instead of 8} per 
cent., and the second 7 per cent. instead of 14 per 
cent. But Mr. R. Price-Williams, in a paper read 
at the Royal Statistical Society on the 16th inst., 
made some interesting deductions from the reports 
of the London and North-Western Railway to 
show the net revenue per train-mile from the sepa- 
rate classes. This he arrived at by apportioning 
the expenses according to the ratio of the number 
of carriages of the different classes, and although 
the basis may be more or less empirical, the per- 
centage of error is small; moreover, the same 
method being applied for a large number of years 
affords a moderately accurate comparison. In 1894 
it is shown that the net receipts from third-class 
passengers were 16.41d. per train-mile, and from 
first-class passengers barely jd., while the 
second class passengers involved a loss of 1.22d. 
per train-mile. This latter loss has been in- 
creasing, and the profit from first-class passengers 
has been gradually decreasing almost to vanishing 
point. Ten years ago it was 1d. per train-mile ; 
20 years ago 4d. This is due to the de- 
crease in receipts. For 20 years 1s. was got from 
first-class passengers for each mile run, while the 
cost was about 7d. The expenses have decreased 
by 2d. only ; but the gross receipts have decreased 
by 6d., hence the great drop in profit. The second 
class reveals worse results. In 1870, two years 
before third-class carriages were added to all trains, 
the receipts from the second class were 16d. per 
train mile; but by 1875, when some companies 
first thought of abolishing the class, they had 
dropped to 8$d., and have now come down below 
3d., while 4d. is necessary to make the second class 
pay. The third class have been steadily advancing, 
the gross receipts being now 32}d. per train-mile, 
while the expenses are barely one-half—15.8d.—so 
that there is 164d. of profit for each train-mile. 
Ten years ago it was about the same, 20 years ago 
13d. It thus follows that although the first-class 
passenger pays a higher rate, the profit is realised 
from the third class. The purpose of Mr. Price 
Williams’ paper was really to prove that the terminal 
charges admissible by the Board of Trade railway 
rates schedules were inadequate. We have rather 
analysed one of his incidental tables ; but may give 
also the general result of his examination to show 
the enormous proportion of receipts absorbed for 
station or terminal charges. The cost of running 
passenger trains is 2s, 5$d. per train-mile, of which 
114d., or 38.8 per cent., is for terminal charges. In 
the case of goods traflic the expenses work out to 
4s. 11?d. per train-mile, and of this the terminal 
charges absorb 3s. 2d., or 63.57 per cent., while of 
the 1s. 1d. expenses involved for each mile run by 
mineral trains 4?d., or 37.13 per cent., are required 
for station terminals. It is necessary to study the 
elaborate tables of statistics to appreciate how these 
results are arrived at. 


Inpran-Cuina Raltway. 

The awakening interest of China to the import- 
ance of railways, and the fact that France has 
already profited by this in getting concessions for 
a line from the eastern seaboard, has revived the 

roject of a railway from some port in the Bay of 
Sonaal right through to the Yun-nan State of China, 
where there is an immense field for commerce. 
The shortest route from the seaboard is undoubt- 
edly from India or Lower Burmah. It was, there- 


fore, fitting that the subject should be discussed 
most favourably by the Associated Chambers of 
Commerce at their recent congress, and equally ap- 
propriate that Lord Salisbury should be inter- 
viewed as to the prospects of Government assistance. 
Two routes were suggested, one from Rangoon, vid 


Karenni, entirely through British territory, and the 
other from Moulmein through the valley of the 
Upper Menam, in Siam. Lord Salisbury at once 
recognised the value of such a line of communi- 
cation ; regarding it, indeed, as a necessary sequel 
to our annexation of Burmah, for, as he fitly 
expressed it, we add territory only to extend our 
free markets for our commerce. But his lordship 
clearly showed preference for the Rangoon route. 
The other was through Siam territory, and the 
neutrality of the Menam Valley had been deter- 
mined by a French and British treaty, so that we 
cannot claim any concessions from Siam, and if our 
capitalists sought wayleave for railways, it could 
only be done as private individuals. It was sug- 
gested that by these territorial arrangements the 
Government had hindered railway prospects, but 
Lord Salisbury’s impression is that the bit of terri- 
tory in question is not of any importance for the 
future railway development of the country. More- 
over, it was clearly laid down that the House 
of Commons never had granted money for 
railways on foreign soil, and was unlikely to 
do so in the future. There is another conside- 
ration in favour of the route entirely within 
British territory. A railway already exists from 
Rangoon past Mandalay, and surveys have been 
made from thence to Kunlon, the distance being 
265 miles, and from Kunlon it is but a short dis- 
tance to Ssumao, on the Yun-nan borders, the objec- 
tive point. For 224 miles the line already located 
is through populated districts, and will be easy of 
construction, the average cost being 81,688 rupees 
per mile, but the remaining 40 miles or so is some- 
what difficult. The Moulmein and Menam Valley 
line has also been surveyed, as already narrated in 
ENGINEERING, but the extent of line yet to con- 
struct is enormously greater than in the case of 
the Kunlon route. As to the attitude of the 
Chinese in the case of a line being carried to the 
frontier, Lord Salisbury was confident that they 
would readily give facilities. He added that what his 
auditors had to do was to form a powerful and solvent 
company, and the British and Indian Governments 
would do the utmost in their power for the new 
line so far as it was in their lands. He fears not 
Russian or French competition against Britain’s 
traditions, commercial machinery, tremendous 
capital, and accumulated knowledge. With all 
some Government help would not be a hindrance. 





THE BrrMINGHAM ASSOCIATION OF MECHANICAL En- 
GINEERS.—The half-yearly meeting of the above associa- 
tion was held on Saturday last at the Grand Hotel, Bir- 
mingham. The President, Mr. E. Hazel, was in the 
chair, and there was a good attendance of members. 
After the ordinary business had been transacted, the 
following gentlemen were elected members of the Council : 
Messre. W. Greenup, C. Proctor, F. M. Martin, and W. 
Holt, vice Messrs. F'. S. Green, H. H. Winn, W. Deakin, 
and W. Arnold. Mr. W. Arnold was elected auditor, 
vice Mr. C. Hill, The President announced that arrange- 
ments had been made to visit Messrs. Siemens on July 13. 
Mr. J. Cox delivered a detailed report of his visit to 
Messrs. Siemens on the occasion of his attending the 
dinner (annual) of the London Association, and also ex- 
pressed his pleasure that the Council had been able to 
make arrangements for a visit of the members, who, he 
was sure, would be amply repaid for their trouble. Two 
honorary and three ordinary members were duly elected. 





Inp14, Curna, AND AusTRALIA Matis —Sir John Leng, 
M.P., wrote to Mr. Hanbury, M.P., Secretary to the 
Treasury, on the 11th ult., complaining that in the new 
postal contract for India and the Far East the lowest 
speeds for which tenders have been asked are 134 knots to 
and from Bombay, 13} knots to and from Adelaide via 
Colombo, and 114 knots between Colombo and Shanghai, 
although tenders may be sent in for any 5; , higher or 
lower. Sir J. Leng contrasts the speed of the Canadian 
and Trangatlantic services, and the Castle Line boats 
to the Cape, and points out that the difference between 
114 knots and, say, 17 knots between Brindisi and Hong 
Kong would amount to eight days 19 hours, or, allowing 
for the Suez Canal, say eight days. Mr. Hanbury, in his 
reply, dated the 1st inst., observes that the contractors 
u y perform the services at a speed considerably in 
advance of the minimum prescribed. Of the voyages 
from Brindisi to Bombay during the last complete recorded 
year there were only three occasions on which the voyage 
was not performed in at least 12 hours less than the con- 
tract time, while 35 were — more than 24 hours 
within the contracttime. Thestandard of speed is mainly 
determined by the requirements of passengers and freight, 
rather than wy Spi of the mail service, and there does 
not ap to be any pressing demand from the public for 
a speed such as that suggested by Sir J. Leng. As the 
loss to the Exchequer on the existing services with the 
East and Australia is estimated at more than a quarter of 
a million, Mr. Hanbury fears that so large an increase 

in the subsidy as would be involved by a contract speed 
| of 17 knots would be scarcely considered as justifiable, 








THE DESIGN OF WARSHIPS. 
To THE EprTor OF ENGINEERING. 

S1r,—There is little to be added to the temperate criti- 
cisms in your leading article of June 5 on “ Argus’” 
letters, but, though late (as your paper only reached me 
to day), I venture to e a few further remarks from a 
naval officer’s point of view. 

I can assure ‘ 8s” that the general impeachment 
which he brings against the later designs are not shared 
by the Navy generally, and though of us have some 
points upon which we differ and in which we think im- 
provement can be made, we recognise that every ship is a 
** compromise,” and that the naval architect has but a 
scanty ——_ ” to draw upon in trying to satisfy every- 
body, so when the designer is as able as we believe Sir 
William White to be, and when we know that his designs 
run the gauntlet of the Board of the Admiralty, we are 
pretty sure that full consideration has been given to every 
point that merits attention. 

Te evolution of the battleship has been well traced in 
**Tronclads in Action,” and there can be no gainsaying 
the immense advance that has been made in fighting 
efficiency each decade, and in nothing more than the 
auxiliary armament which, in the turret class, has gradu- 
ally advanced from small unprotected guns for keeping off 
torpedo-boats to a formidable secondary battery, each large 
gun of which has its own armoured protection. In armour 
the quality has so improved that the resisting power has 
increased 50 per cent., and of this full advantage has been 
taken to reduce the thickness—and consequent weight— 
where possible, 

In the Renown class a new departure was made in 
respect to the side armour, which was so arranged that 
the comparatively thin outside plating was expected to 
break up all ordinary shell on contact, whilst armour- 
piercing shell fragments were prevented from getting to 
the vitals by an increased thickness of protective deck, 
and this was generally admitted to be an advantageous 


change. 

It may also be pointed that in this and other cases, 
though thinner armour has in places been substituted for 
thicker, in other places the reverse has occurred. So that 
the total weight carried has remained the same, or, in 
other words, the distribution of armour has been modified. 

But nowhere has a greater advance been made than in 
the engine-room department, and it is not too much to 
say that the battleships and cruisers built under the Naval 
Defence Act, 1889, and since, have been an unqualified 
success in boilers, engines, coal stowage, and speed. 

But this does not include the earlier torpedo gunboats, 
which, as regards indicated horse-power at extreme speed, 
were from various causes a failure. 

Having so far, as it were, ‘‘held a brief” for our con- 
structive and engineering officials, I will pass on to notice 
where the naval officers may reasonably look for higher 
flights of genius in these departments. Firstly, in speed, 
for though some compromise may be necesrary to obtain 
another knot, it would be more satisfactory if each suc- 
ceeding type aimed at this, as in battleship speed we are 
far behind the latest Italians, whilst in cruisers, bar a few 
special vessels of enormous dimensions, we are still limited 
to 20 knots, and this can hardly be considered ‘‘up to 
date.” Vide Naval Estimates 96-97, where the extreme 
speed of the new second-class cruisers is put at 19 5 knots 
on a tonnage of 5300, whilst the Naval Defence Act 
Latona and sisters made 20 knots on a tonnage of 3400. 

Then in regard to armament we are scarcely abreast of 
the times in our largest cruisers, as neither Powerful nor 
Diadem can be considered overburdened with guns, as 
they barely exceed in size or number those carried by the 
Aurora claes of 5600 tons, built 10 years ago. Few of 
us, either, believe in more beam and less length, which was 
resorted to in a recent cruiser type, and which the service 
generally regard as a retrograde wer 

And without wishing to be invidious, the naval officer 
humbly asks our talented Director of Naval Construction 
to keep his eye on Elswick, as each type launched from 
that yard goes one better in point of speed than its pre- 
decessor, whilst carrying a heavier armament than ours. 

In their latest design we see the double bottom dis- 
carded in favour of limited side armour, and it would be 
interesting to know, if selection were possible, how far 
this type would be preferred in time of war by the men 
—— captains’ lis) who might be given the option of 
either. 

As will be seen, I have not attempted any controversy 
with “Argus” on specified points, as I only wish to 
suggest that, though not infallible, our Admiralty have, 
on the whole, turned out admirable fighting ships in 
these later years, and whilst our present talented de- 
signer holds the reins, the majority of us are quite 
satisfied that the —— involved in a modern fight- 
ing ship will be cleverly met. 

Yours faithfully, 
Frag OFFI0kR, 





To THE EpiTor oF ENGINEERING. 

Srr,—In common no doubt with the great majority of 
the engineering profeesion, I have noticed with unalloyed 
satisfaction your leader of the Sth inst. on the design of 
warships, 

It is pleasant reading to learn that ‘ Argus’s” letters 
owe their publication in your valuable columns to your 
high sense of fairplay, and not to any agreement of 
opinion between ENGINEERING and that writer. No one 
would have been led to surmise any such agreement, had 
the letters not been signed with a nom de plume, which 
may have veiled unrecognised pre-eminence, but may 
equally well have wig Pe: a — to ae 

Why, Sir, not request “ Argus” to drop anonymity, an 
sign the serious chaages which he has been harle ab some 
the most eminent engineers of the day? If he is not 
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ashamed to face daylight, your readers will at least have 
the opportunity of judging whether the Admiralty and 
the marine engineering profession of this country have 
been pronounced incapable and held up to public execra- 
tion by a leader of the profession, or, as many have 
thought, by a penny-a-liner. Mercury slew Argus by 
cutting his head off, but I hear on the highest authority 
that a polite request for his real name and address would 
have been equally fatal. 

The terrible accident on the Jauréguiberry, second in 
its dread horror only to that on H,M.S. Thunderer, has 
come with crushing suddenness to vouch for the wisdom 
of the course followed by the Admiralty in the ver 
particular, that of boilers, which provided “‘ Argus” wit 
copy for the greater part of his last letter, and to give 
the public a fair measure of the value of his advice and 
criticism, 

I remain, Sir, your obedient servant, 
G. Macponneti LEyMi. 

Lambeth, S.E., June 16, 1896, 





PERMANENT WAY. 
To THE Eprror or ENGINEERING. 

Str.—Permit me to express polite dissent from the 
preference given by some of your correspondents to 
American —- way, the super-excellence of which 
I consider by no means clearly established. I shall pre- 
face my remarks by observing that I lay no claim to be 
au fait of this question as of certain others connected 
with the traction department. My views may very 

ssibly be ill-founded, and I am quite prepared to ac- 

nowledge their incorrectness as soon as due proof thereof 
is forthcoming. 

The question essentially resolves itself into one of 
Vignoles v. bull-headed raile and their accessories; I 
shall therefore deal with the rails first. 

For equal weights per unit length the bullheaded rail 
has greater vertical strengh than the Vignoles, it is an 
easier section to roll, allows the safe use of very hard 
steel, and gives better bearing surfaces for the fishplates. 

The first point is obvious, from the fact that metal has 
not to be expended in providing a flange broad enough to 
give sufficient bearing surface on the sleeper, and to avoid 
enormous strains on the fastenings. It is equally self- 
evident that the bullheaded section is the easier to manu- 
facture, and that it is subject to less fatigue through 
unequal cooling (and subsequent straightening) than its 
rival. 
It therefore follows that for the same strength the Vig- 
noles rail is the more expensive. 

Bullhead rails can be made of very hard steel owing to 
the compact form of the section ; the Chemin de Fer du 
Midi, for example, prescribes a tensile strength of 90 kilo- 
grammes per square millimetre. Such steel is utterly 
unsuitable for the Vignoles section, as the thin flange 
hardens by rapid cooling and becomes brittle. Hard 
steel wears down less than soft if the metal is pure, all 
other things being equal, and soft steel rails often fail by 
crushing of the head under the high wheel loads now in 
common use, 

The bullhead rail, moreover, gives bebter proportions to 
the fishplates. The bearing surfaces can easily have an 
inclination to the horizontal of 59 per cent. (example, the 
London and North-Western Raliway), whereas it is much 
amaller in the Vignoles rail, for instance, 20 per cent. on 
the mammoth rail of the Etat Belge. This is necessary to 
avoid awkward proportions of the lower flange ; provid- 
ing two different inclinations for the bearing and outlying 
parts has been shown to be an invitation to breakage in 
the case of even moderately hard steel, whilst the dis- 
advantage of small inclinations, or different ones for the 
head and flange of rail, is evident. 

Here also the English rail has the advantage. 

Coming now to accessories, the bullh is laid in 
heavy cast-iron chairs secured to the sleepers; the 
Vignoles is fastened directly to the latter, or rests on 
interposed bearing plates. The bullhead has thus ample 
bearing surface on the sleeper, and the converse holds 
true of the Vignoles ; this brings us at once to the point 
of cardinal difference between the English and foreign 
systems of permanent way, the fatigue of sleepers and 
fastenings and their consequences. And in order to pre- 
vent any accusation of hidebound prejudice or partiality, 
I shall take as terms of comparison the London and 
North-Western Lenentes way, and what is probably the 
oo existing Vignoles track, that of the Belgian State 

silways. 

The small amount of bearing surface afforded by the 
Vignoles rail compelled, first, the adoption of hard wood 
sleepsrs (chiefly oak), and then that of bearing plates. 
The latter were at first only used on the sleepers con- 
tiguous to joints, and their employment then gradually 
extended to all sleepers. Longer life to the sleepers and 
Increased cost of the permanent way were thereby 
attained. 

Neverthless the surface furnished by the bearing plates 
remains very much less than that of the chairs enforced 
by the use of the bullhead rail; their fastenings are 
closer together and to the canting edge, and are therefore 
subject to heavier strains, which, in spite of excellent 
design, far exceed those arising in the splendid permanent 
way of the t British railways. 

The North-Western chair has a base of 37 by 19 5 centi- 
metres, and an area of 720 square centimetres, neglecting 
holes and rounded corners. The massive bearing plate of 
the Etat Belge measures 24 by 13 centimetres; its area 
1s rg ay! less than half that of the North-Western 
chair. The fastenings of the latter are at an average dis- 
tance of 32.5 centimetres from the outer edge of the chair ; 
in the Belgian track this distance is 15.1 centimetres to the 


In considering the strains on fastenings and sleepers, 
the forces due to lateral shocks need special attention. 
These forces are rear 4 great, and are variously esti- 
mated by recognised authorities to amount to 33 to 40 
per cent. of the static load on wheels. Part of this force 
1s distributed by the rail to neighbouring sleepers, but 
the bulk of it falls on the one over which the wheels are 
passing. It is probably fair to take a force equal to 0.3 of 
the load on wheels as representing the maximum lateral 
thrust on any given sleeper. is force produces two 
main effects ; it moves the centre of pressure towards the 
outer edge of bearing plate or chair, and it tends to upset 
the rail by tearing out the fastenings. The thrust acts 
somewhere below the rail head— probably 1 centi- 
metre below its upper surface is reasonably correct, which 
is the main thing in making comparisons. 

Under these conditions I have calculated the strains 
seb up in the London and North-Western and Belgian 
State tracks by the passage of a pair of engine wheels 
bearing 18 tons, giving a lateral thrust of 5.4 tons on any 
—, neglecting the weight of rails and chairs in 
each case, 


L. and N.W. Etat Belge. 


Weight of rail per metre ... 45 kg. 52 kg. 

Bearing surface on sleeper... 720 sq. cm. 312 eq. cm. 

Uniform pressure due to \ 12.5 kg. 28.8 kg. 
vertical load ae ... J per sq. cm, per sq. om. 


Height of application above 


sleeper of lateral thrust... 17.5 om. 14.9 cm. 
66. 2* kg. 
Surcharge of outer edge of \ Pes sq. cm. per sq. cm. 
sleeper due thereto z 29.7 kg. 89.6T kg. 
per sq. cm, 
Force tending to pull out 
inner fastenings ... . 2910 kg. 4830 kg. 


* Fastenings tight. |§ + Same worn and loose. 


This Table clearly shows the weak point of the Vig- 
noles system—the enormous strains put upon fastenings 
and sleepers by the lateral forces. @ pressure on the 
surcharged edge of the London and North-Western chair 
is about identical with the uniform pressure due to ver- 
tical load alone on the bearing-plate of the Etat Belge. 
The strains on fastenings are nearly as one to two, and 
are further aggravated by the fact that in the London and 
North-Western chair they are central, whereas with 
the Vignoles rail they are lop-sided—a defect which is 
incurable save by the use of special claw plates or more 
usually washers, which largely increase the total strain. 

It is nob wonderful that under these conditions expen- 
sive oak sleepers are required with the Vignoles rail if 
a first-class road is desired, and that the racking strains 
soon cause the ears to work loose, the rails to cant, 
and the gauge to spread. 

But even this is not all. Every replacement of a rail 
involves drawing all the sleeper screws, to the injury of 
the wood, and the operation is apy | and troublesome as 
compared with the same work on a bullhead track. That 
the Vignoles line requires more attention, quite apart 
from replacements, is evident from what precedes. 

There remain bwo more points, the questions of rail 
joints and sleeper spacing. 

On the first of these the Vignoles rail has a decided ad- 
vantage. Its method of attachment to the sleeper lends 
itself to the use of long heavy fishplates, pre ample 
bearing surface and support to the rail ends. The fish- 
plates of the Etat Belge are 73 centimetres long, those 
of the London and North-Western 51 centimetres, and I 
believe that in America even longer ones, with six bolts 
instead of four, have been tried. I am not at all con- 
vinced in my own mind that the prevailing English 
practice of short fishplates and closely spaced joint 
sleepers is the best attainable, and it would be interesting 
to try the experiment of joint sleepers placed wider apart, 
with a long massive fishplate, say of 80 centimetres, 
giving more perfect encastrement to the rail ends. 

The peculiarity of the American track appears to be its 
approximation to ‘‘a continuous bed of sleepers.” A 
very fine ideal, and, like most ideals, impracticable. I 
do not hold a needless multiplicity of supports to be an 
advantageous arrangement, for reasons apparent to any 
engineer, and the obstacle to the ‘‘ continuous bed of 
sleepers” is the impossibility of packing it. Now, if I 
am nob grievously mistaken, this is exactly the difficulty 
they encounter on the over-sleepered first-class American 
lines, where labour is dear, and consequently has to be 
economised. Other causes besides heavy loads cause 
sleepers to settle, and never by any chance do they settle 
alike, whence the obvious conclusion—excess of sleepers 
will not replace rational design, whose first aim is 
excellence. 

My conclusion is that the Vignoles rail has the advan- 
tage over its rival in first cost and easy adoption of strong 
rail joints, but that for a line with intense traffic it is 
inferior to the bullhead rail in all other respects. 

With regard to the alledged cause of thesmooth motion 
of American trains. Russian permanent way is nob dis- 
tinguished for its excellence, but I can speak from experi- 
ence as to the smoothness to the splendid new rolling 
stock now in use on some Russian lines, such as 
the Nicolai, Ryazan -Kozloff, or Vladikavkaz. Their 
old six-wheeled carriages jolt and jar, shake and clatter ; 
their new bogie stock runs with an almost silent, gentle 
swinging motion. But there is no need to go even so far 
as Russia to find the reason. Let any one take a 
run in a fast Midland express, riding first in an old six- 
wheeled carriage, then in the Pullman, and he will learn 
that the smooth motion of the American trains is due less 
to the excellence of the permanent way than to the use of 
bogies, the enormous weight and excellent suspension of 
their carriage bodies. : : 
As to the “failure” of English permanent way in 





canting edge of the rail, and 20.35 centimetres to that of 
the bearing plate, Let us see to what this leads us, 





America, I am by no means surprised at it ; first, I regret 





to say, on account of its nationality, in a country where un- 
reasoning hatred of Great Britain appears rampant ; 
second, on account of the irrational features in design of 
American locomotives. Any assiduous reader © the 
Railroad Gazette will speedily find that, considered as 
track-breakers, American engines can ‘‘ lick creation.” 

This letter has already run toa o length, so I shall 
defer the consideration of steel chairs, steel sleepers, and 
longitudinal systems to a subsequent occasion. 

I remain, Sir, yours faithfully, 
London, June 7, 1896. Novorgk VREMYA. 





RAILWAY ACCIDENTS AND CONTINUOUS 
BRAKES. 


To THE EprToR OF ENGINEERING. 

Srr,—Your correspondent ‘‘ Novoye Vremya” again 
returns to the charge on this matt-r in a recent issue. I 
have no intention of following him into the extraordinary 
and complicated figures and calculations which he places 
before us, most of which seem arbitrary. 

I would only like to say that the facts are that wherever 
proper trials have been carried out between different kinds 
of brakes, whether by Government Commissions or 
private companies, the result has always been that the 
quick-acting Westinghouse has been adopted because it 
proved itself to be the best. Satisfactory trials have 
never been made in this — and it seems a great 
pity that we should not have such, especially as we could 

ave them conduc’ by such independent and expe- 
rienced men as the inspectors of our Board of Trade. In 
a former letter which you printed I asked your corre- 
spondent to give us some ee about the quick- 
action automatic vacuum brake which he always drags 
into his letters, and I again ask him where has it been 
tried, and where is it in use? Your correspondent always 
introduces some remark about what he calls ‘‘ the extreme 
complication”? and ‘‘the extremely siow service action” 
of the quick-action Westinghouse brake. Perhaps. he 
will explain how it is that in a country like America, 
where great extremes of climate are found, as well as plenty 
of dust, &c, and in such rough usege as goods trucks, 
that we find the quick-action Westinghouse is fitted on 
all the passenger coacher, and is being fitted on all the 
goods trucks as quickly as possible. I have before me the 
official returns for last year, which show that in 1895 in 
the United States 1400 engines and 74,000 goods trucks 
have been fitted with quick-action Westinghouse, making 
a total of 29,000 engines and 388,500 goods trucks fitted 
with continuous brakes, of which 355,000 are of the quick- 
action type. Further, practically the whole Continent is 
going in for quick-action Westinghouse, except Holland 
and France, but the Northern of France is also fitting it 
as fast as it can, and the other French companies are 
considering the matter and experimenting; and, of 
—_ Australia uses quick-action as its standard 

rake, 

Your correspondent always tries to show that there is 
very little difference in the stopping distance between the 
old brake and the quick action, and that any such little 
amount is of no importance. He may be surprised to 
know that not only does the rest of the world look upon 
the difference as most important, but that in America 
they are now hard at work fitting up all their fast 
passenger trains with an improved form of Westinghouse 
which is 25 per cent. better in its stopping powers than 
even the quick-action Westinghouse. is brake is 
called the high-speed Westinghouse. 

Tam, &c., 
Norman D. Macpona.p. 

15, Abercromby-place, Edinburgh. 





To THE EprTor oF ENGINEERING. 
S1z,—In my letter published in your issue of May 29, 
the ratio of revolving to linear energy for a four-wheeled 
13-ton yore” is given as 7.67 per cent, This figure 
referred to a different type of ieek | and the correct value 
should be 7.82 per cent. 
The slight error is not of the smallest practical im- 
portance, but the correction thereof will no doubt conduce 
to the peace of mind of my good friends who dissent 
from my conclusions, 
Thanking you in anticipation, 

I remain, yours faithfully, 

London, June 3, 1896. Novorge Vremya. 





WATER POWER. 

To THE Eprror oF ENGINEERING. 
S1z,—I was much interested by your remarks in the 
issue of ENGINEERING of the 12th inst., page 785. With 
regard to the Pelton water-wheel, I believe that it gives 
at least as high an efficiency (on falls of 100 ft. and up- 
wards) as any turbine of the older types, at full load, 
The methods of regulation in common use are: 
1. The nozzle is balanced, and ia capable of being de- 
flected from its correct line by a suitable centrifugal 
governor. This method, of course, wastes water, and is 
equivalent to the device of absorbing the s power of 
@ turbine at light load in a friction brake, sometimes 
adopted to insure oe regulation in a large and heavy 
turbine that would not otherwise run steadily under fre- 
quent and sudden changesof load. Tho deflecting nozzle 
system is, however, cheap, and, as you justly observe, 
when the water supply is ample, it. does not much matter 
whether the water goes through the turbine or over the 
waste weir. 
2. By shutting off the water as required by « throttle 
or other valve in the main pip». : 
This method is wrong, both practically and theoreti- 
cally. The velocity of the buckets should bear a definite 








ratio to the velocity of outflow of the jet, and by this 
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system of governing, the velocity of the jet is largely re- 
duced, nea therefore to work at the same efficiency as 
before, the speed of the wheel should be reduced, which 
is not usually practicable, 

The power is generated by a number of nozzles 
acting on one wheel, and the regulation is effec’ by 
ehutting off the nozzles one by one, intermediate regula- 
tion being effected on system 2, but the loss thereby 
occasioned is less in proportion to the whole power. 

There are two other methods of governing in use, but 
not to such an extent as to warrant the term “general” 
or “common” use, 

1. The end of the nozzle is closed by two slides which 
by means of a right and left-hand screw are made to 
approach or recede from each other, thus varying the 
area of discharge. This nozzle is made by the Pelton 
Water-wheel Company, of San francisco. 

2. A tapered nozzle is provided, with a taper plu 
fitting into it, and capable of being pushed into or out o 
the nozzle in any convenient manner. 

A Pelton wheel was built by Mr. C. L. Hett, and 
governed on this system. 

I have = great attention to the subject of water 
power in this country, and believe that there are many 

laces where water power might be applied to electric 

ighting purposes na ayn success, but a great obstacle 

is the apathy of the inhabitants of most small towns, 
even where no active opposition is exerted. Another 
difficulty is that the water power is seldom sufficient all 
the year round to deal with the entire load, and this 
necessitates the provision of reserve steam or other power 
practically doubling the capital outlay. 

I have during the last two or three years devoted con- 
siderable time to the study of the application of hydraulic 
storage of power to such cases, and as a result believe 
that in the hilly parts of this country this system might 
be applied with very satisfactory results. 

I am, Sir, yours faithfully, 
Gro. T. PaRDor. 

81, Harrow-road, W., June 16, 1896. 





THE THETA-PHI DIAGRAM. 
To THE Eprror oF ENGINEERING. 

S1r,—In your issue of December 6, 1895, you give lucid 
instructions for setting out theta-phi diagrams. Unfortu- 
nately you leave out one of the most important items, 
viz., the construction of the three necessary curves. You 
certainly refer to the Proceedings of the Institution of 
Mechanical Engineers of some years back, but the old 
numbers of these Proceedings are somewhat difficult to 
obtain. If you can inform me through your columns of 
some other source where the above information can be 
procured, it would, I think, prove useful to many of 
your readers. 

IT am, Sir, your obedient servant, 
W. O. Horsnaltt. 

62, Bury New-road, Higher Broughton. 

[Mr. Macfarlane Gray presented an account of the 
theta-phi diagram to the Institution of Naval Architects 
in April, 1889. The paper before the Institution of 
Mechanical Engineers referred to by our correspondent, 
appeared in our issues of July 19 and 26, 1889 (vol. xlviii., 
pages 91 and 121), which are in print.—Ep. E.] 





“JENNY LIND” LOCOMOTIVES. 
To THE EprTok oF ENGINEERING. 

Sir,—I see that there are still letters apes on this 
subject, and by persons whom I have already fully answered. 
My letter proved, by no hearsay gossip, but by my own 
personal testimony, as a narrative of facts, that the “ full 
statement” as to ‘* standard engines” and the ‘‘ accident,” 
which Mr. Littlejohn so itively stated was in Mr. 
Tomlinson’s Presidential Address, and on which he based 
his case, were entirely without foundation, to speak in 
the most lenient terms of the whole affair. After that I 
cannot be expected to waste more time on his statements, 
except to =f that his last is a mere play upon my words, 
and is calculated only to throw dust in the eyes of your 
readers. It is just as incorrect and misleading in many 
of its statements as the former letter which { have re- 
futed, so beyond correction or revival. 

If he were an engineer, or his object had any 
bona-fide appearance of an effort to get at the real histo 
of the locomotive in those days, I would have gone muc 
further back in tracing the origin of the “Jenny” than 
Gray’s Brighton engine, as I have authentic tracings of 
some of the early engines built by Sheppherd and Todd, 
at Railway Foundry, where being an office pupil, I was 
taught everything, and so got my bias, and where I 
believe the first engines were built with the arrangement 
of bearings under discussion, that these were perfectly 
familiar to me, so was the Gray gear, which these engines 
carried, tables of experiments with which, as against 
the old “gab” gear, I also have, showing a splendid 
result as to fuel saving. 

, Davin Joy, 

17, Victoria-street, Westminster, June 17, 1896. 





To THE Eprror oF ENGINEERING. 

Srr,—I entirely agree with the view of Mr. Littlejohn, 
page 780, that Mr. Joy’s recent letter has simply proved 
the claim of Mr, Gray and has disproved that of Mr. Joy 
himeelf. 

It is very easy for ‘* Mernik,” writing under a nom de 
plume, to say that I should place the letters, ks, and 
papers of Wilson and Co. before your readers ; but how 
can it be done? The extracts would fill a complete issue 
of EncingrrinG. I have already stated that every word 


contained in my letters is based upon official documents, 
and that I have not expressed any view of my own. 
However, ‘‘ Mernik ” 


will not have long to wait. The 





fifth edition of my book, ‘‘ Locomotive Development,” is | 
in the hands of the bookbinders, and will be published by 
the end of this month. In that book new diagrams are 
added, and the proper positions of “Jenny Lind,” Gray’s 
engines, and Sharp’s engines are clearly set forth. 
quite agree with “ Mernék” “it would have been a 
want of tacbon Mr. Joy’s part” to have attempted to cor- 
rect the President of the Institution of Mechanical Engi- 
neers in 1890, for Mr. Tomlinson would at once have proved 
that Mr. Joy was in error, and that he himself was 
correct. Now, unfortunately, the men who knew the 
truth are not living, hence the present claim. 
IT am, yours truly, 
Ciement E. STRETTON. 

Saxe-Coburg House, Leicester, June 15. 
—h “ip aciauepee on this subject must now close.— 

D, th. 





STEEL ROLLERS. 
To THe Epitog oF ENGINEERING. 
S1z,—Might I inquire through the medium of your 
columns if any of your readers could be so good as to tell 
me where I can obtain, at a cheap rate, solid steel rollers, 
say, about Lin. in diameter and 1} in. long, all to guage? 
I am told that rollers such as are put in some kinds of 
roller bearings are to be had very cheap, but the ques- 
tion is, Where? Can any of your correspondents in- 
form me. 
Yours truly, 





RAILWAY CLASSES. 
To THE EpiToR OF ENGINEERING. 

S1z,—I wonder why anybody travels second class on 
some suburban lines on the London and South-Western 
Railway. I used to travel by that class, but as_the 
thirds appear to be about as good, and as on some of 
that company’s trains you find six thirds for one second, 
whilst there are almost as many second-class passengers 
as third-class, I naturally prefer to go where I am not 
squeezed up like a sardine. Ib is bad enough to put five 
a-side in a narrow English compartment which scarcely 
measures 74 ft. from door to door, but it becomes ridi- 
culous when you do go not only in a third-class but also 
in a second-class compartment. The proper system to 
adopt would no doubt be the following: In a first-class 
carriage three a-side, in a second class four a-side, a head- 
rest in the latter case being introduced in the middle of 
each side. 

In the third-class five a-side, but then the compartment, 
in this case, should be as wide as that of the District 
Railway, that is, 8 ft. internally. 

You would in this manner have three distinct kinds 
of accommodation, irrespective of whether the carriages 
were full or a: The first would provide a comfort- 
able armchair, the second a less comfortable but yet fairl 
comfortable side of a sofa. The third would provide eac 
passenger with a fair amount of room. 

It is true that five a-side obtains on many foreign rail- 
ways, but then the carriages abroad are generally about 
2 ft. wider than in England. 

In conclusion, I may mention that the system on some 
English railways of practically providing a first-class 
compartment for about every two passengers is wasteful 
and ridiculous. Surely if the partitions really assure each 
passenger a good seat, he has got what he has paid for? 


Yours very truly, 
Penge, June 6, 1896. CHARLES CLINTON. 





THE STRENGTH OF THIN CYLINDERS. 
To THE EpiTorR or ENGINEERING. 

Srr,—Referring to Mr. Highet’s letter of May 18, I have 
at first sight been surprised by his rather uncourteous tone, 
but, everything considered, his criticism hurts himself 
much more t me. He confesses that he has nob 
‘* mastered ” the whole of my letter, and nevertheless he 
is satisfied that itis ‘‘not worth the labour of mastering 
the rest.” Now, if he does understand mathematics, and 
appreciates so inconsiderately my article, I will not take 
the trouble of answering him ; and if not, I can but reply, 
Sutor non ultra crepidam / 

But even an “ ordinary individual,” to use Mr. Highet’s 
own words, leaving all equations aside, but reading atten- 
tively the text of my article, could have understood that 
I have not studied the longitudinal stresses in a shell for 
themselves, but as reacting on the circumferential strains, 
and this latter effect only I concluded to be of no im- 

tance whatever. But I have never contended that a 

iler could not burst on account of a ring seam. I 
wanted not Mr. Highet’s letter for knowing it. But as 
to the favourable effect of longitudinal stresses on the 
strength of a cylindrical shell, I still maintain that it is 
very insignificant, even if so high an authority as Mr. 
Cotterill contends the reverse. I applied to a longitudinal 
strip the well-known formule of fiexure, and, if I made 
no error, my theory must be as exact as that of all static- 
ally undetermined structures, neither better nor worse, yet 
good a for all practical purposes. It must, more- 
over, be understood that it applies only to the strains 
produced within the elastic limit, for the conditions of 
ultimate strength would certainly be totally different. 

As for “‘ unscientifical reasoning,” these words, coming 
from Mr. Highet, startled me not a little, recalling, in- 
deed, the story of the mote and the beam. 

Let us examine his firat letter. 

His starting point, the assumption that “ stress pro- 
duces no change of volume,” is emphatically untrue; he 
does know ib, but applies the principle none the less. 
Excellent example of “scientific reasoning,” indeed ! And 





so badly incorrect it is, that it conducts him to the 


startling conclusion that the longitudinal strains = 0, 
Good sense alone shows that a method of investigation 
giving so ridiculous a result cannot be relied upon, and 
must be abandoned altogether. Of course, Mr. Highet 
cannot consider it as correct, even approximately, for 
these strains are to equilibrate the pressure on the ends ; 
but for such trifles he does not care. After allowing for 
an error of some 33 to 50 per cent., he concludes ‘‘ that 
there can be no doubt that this longitudinal stress materi- 
ally adds to the strength.” 

I believe the author of so strange a theory ought, per- 
haps, to be somewhat more cautious before reproaching 
others with unscientific reasoning. 

Apologising for trespassing so much on your valuable 
space, 

I remain, yours truly, 
Ghent, June 12, 1896. F, K&eE.Horr. 





FORCED DRAUGHT. 
To THE EpiroR oF ENGINEERING. 

Sir,—Putting aside the discomfort, darkness, and dirt 
that attend the use of forced draught with closed stoke- 
holds (Plenum system), I think a danger exists that to 
my knowledge has not yet been discussed, that of coal- 
dust explosion. The few mishaps that have been met 
with in stokeholds may be reasonably referred to this 
cause, judging from what one can read and hear. 
Perhaps some of your readers can say whether this is a 
real or a fancied danger. 

I am, Sir, yours obediently, 

London, June 8, 1896. UPLEX. 

[We have never heard of an explosion due to the cause 
which ‘‘ Duplex ” suggests, and it is not clear why there 
should be any greater risk of such explosion with forced 
than with natural dravght.—Ep. E. } 





InpDIAN Rattway EstaBLisHMENT.—The Anglo-Indian 
Government is availing itself of the present extreme 
cheapness of capital, and is pressing forward the work of 
Indian railway construction. The East Indian, the 
Great Indian Peninsula, the Indian Midland, and the 
Bengal and Nagpur Companies, have all been making 
successful issues of guaranteed 24 per cent. debentures 
— the last few days, and the demand for rails upon 
British Indian account is exceptionally active. Our rail 
exports to India in May were 29,933 tons, as compared 
with 14,731 tons in May, 1895, and 15,244 tons in Ma E 
1894. The aggregate shipments in the first five months 
of this year were 118,205 tons, as compared with 49,662 
tons in the corresponding period of 1895, and 61,704 tons 
in the — period of 1894. The satisfactory 
progress which our rail exports have been making this 
= is very largely accounted for by the expansion of the 

ndian demand. 





LricrsTER AND Lincotn.—Colonel Coke has held an 
inquiry at Leicester with reference to an application 
from the Town Council to the Local Government Board 
for authority to borrow 24,800. for sundry public im- 
provements. The largest item in the 24,800/. was 12,000/. 
proposed to be expended in laying the causeways of a 
number of streets with concrete and asphalte, to replace 
old gravelled, granite, and “‘ kidney” pavements, Hitherto 
the cost of works of this description has been provided 
for out of revenue, In this instance it is deemed advis- 
able to obtain a loan for the purpose. Another item in 
the 24,8007. was 90007. proposed to be devoted to the pur- 
chase of 81 acres at Humberstone. The price originally 
asked for the land in question was upwards of 400/, per 
acre, but the owner (Mr. Tailby) has now agreed to sell 
it at 2967. 15s. per acre. The Lincoln Town Council pro- 
poses to go in for the electric light, and to advertise for an 
electrical engineer at a salary of 300/. per annum. 





CoLLISION THROUGH LoosE Brock WorkinG.—In the 
early hours of April 10 the Kirkconnel Station of the 
Glasgow and South-Western Railway Company was the 
scene of a collision between two goods trains, happily un- 
attended by any personal injury, though there was con- 
siderable damage to rolling stock and permanent way. 
down goods from Dumfries to Ayr was shunted on to the 
up line, in order to allow of a down express goods which 
was following it to Just before crossing it over, the 
signalman had received and accepted an up goods, but he 
states that he sent the obstruction signal to stop it, but 
this is denied by the man in the next cabin, and the 
Government inspector is of the opinion that this was not 
sent, and, in fact, that the Kirkconnel signalman had for- 

otten about the up train. On getting ‘‘ on line” for it 

e realised that he had made a mistake, and although he 
had already taken on the second down goods he instructed 
the driver, who was in the cabin | sary a drink of water, 
to at once pull out again on the down line, and get away 
as quickly as possible. This the driver proceeded to do, 
but he was half on one line and half on the other, when he 
was run into by the up goods, which had failed to stop at 
the home signal ; this signal, owing to the position of the 
cross-over points, being naturally at danger. The Kirk- 
connel signalman, who had been appointed a signalman 
as recently as last December, comes in for the main share 
of the poe! for this accident; and Lieutenant- 
Colonel Yorke, while making allowance for his inexpe- 
rience, considers that at present, ab any rate, he is not fit 
for a post on the main line. The driver of the ‘up goods 
was also wrong in running past his signal; happily the 
driver of the second down —_ was able to draw up all 
right, else the collision would have been disastrous in the 
extreme. The inspecting officer also calls attention to 
the neglect on the of the driver of the shunted train, 
in that he omitved to change his head lights when on the 
wrong road, though, as Colonel Yorke admits, this did 
not in any way contribute to the collision. 
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MILLING MACHINE. 


CONSTRUCTED BY MESSRS. GEORGE RICHARDS AND CO., LIMITED, BROADHEATH, MANCHESTER. 


WE illustrate above a milling machine carrying 
both a horizontal and vertical spindle, designed espe- 
cially for heavy work, and so arranged that it may 
be built any length desired, and receive between 
its uprights work up to 6 ft. square. In the case of 
the particular machine here shown, the table is 8 ft. 
long by 4 ft. wide, the distance between the uprights 
is 5 ft. 2 in., and from the underside of the cross-slide 
to the table 5 ft. The spindles will manipulate facing 
cutters from 4 in, to 20 in. in diameter. All handles 
and handwheels for the various operations of the 
machine are brought to the front of the main standard, 
thereby giving the operator full control from a con- 
venient position when viewing his work. The machine 
consists of a heavy bed on which the table slides longi- 
tudinally, having a massive standard securely bolted 
on one side, provided with T-slots running the whole 
height for clamping fast the horizontal spindle frame 
and cross-slide. On the opposite side a lighter stan- 
dard is arranged, having a T-slot for carrying the 
opposite end of the cross-slide. The latter is of box 
section, and is suitably arranged for receiving the 
vertical spindle, and is provided with a T-slot along 
the lower faces for locking the spindle slide. The 
spindles are hollow, of hard steel, having a conical 
bearing 8 in. in diameter at the large end, adjustable 
by means of lock-nuts on the top of the bearing. The 
spindles are driven by hard gun-metal wormwheels, 
having teeth hobbed out, and hardened steel worms 
cased over and running in oil, through bevel gears 
placed on the left-hand side of the machine. The ver- 
tical spindle has an automatic and hand cross-traverse of 
4 ft. 6in., and stands 9 in. in front of the horizontal 
spindle, so as to give the operator time for adjusting 
the horizontal cutters, It has a vertical range of 29 in. 
Fach spindle has a hand-feed adjustment of 6 in. 

The table has a 10 ft. 6 in. travel, and is fitted with 
an automatic feed, varied by means of friction discs, 
ranging from zero to 4 in, per minute. It can also be 
traversed in either direction at 8 ft. per minute by a 
separate driver. It is provided with the necessary 
clutches and automatic stops for setting the work. 
The automatic cross-feed to the vertical spindle is 
driven from the same friction disc already mentioned by 
a shaft carried through the right-hand standard, and can 
be fed from zero to 3 in. per minute. The feed motion 
is provided with automatic stops for throwing it out of 
gear. The machine, which was built by Messrs. 
George Richards and Co., Limited, Broadheath, near 
Manchester, weighs 18 tons complete, and was made 
for Messra, Sulzer Brothers, Switzerland. 








INDUSTRIAL NOTES. 
THe Labour Gazette states that the improvement in 
the state of trade was well maintained during the past 
month jn most industries. In 110 trade unions, with 
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out of work was 13,883, or 3.3 per cent. This is just 
a fraction over the return for last month, but the in- 
crease was more than accounted for by the number 
of men on strike. Of the total out of work, in 71 
unions, with 297,283 members, the unemployed 
were under 3 per cent.; in 12 others, with 37,722 
members, they were from 3 per cent. to under 
5 per cent. 27 unions, with 85,589 members, the 
a a from all causes were above 5 per cent, 
Considering the large number of disputes, the ratio is 
not large. 

With respect tothe condition of the several industries, 
employment in coal-mining is considerably better than 
it was a year ago. The average number of days worked 
at 1127 pits, employing 324,374 pena ag ay was 4.88 
per week, or in round figures about five days Se 
week, which is not a bad average for miners. e 
average is higher than last month, and much higher 
than at the same date last year. The percentage of 
unemployed miners in Durham and Northumberland 
was only 1.8 per cent., being less than last month, 
while last year, at the same time, it was 5.2 per cent. 
In the ironstone mines full time was practically 
worked at all the mines. 

In the pig-iron industry one furnace less was in blast 
than last month ; but the number of men employed was 
greater by 1601 than last year. Employment at the 
steel works is much better. At the 113 works included 
in the returns there were 33,768 workers, or 12.5 per 
cent. more than a year ago. At 89 puddling furnaces 
and rolling mills there was a slight decrease, both as 
compared with last month and with last year. The 
tinplate trade is still unsettled. Only at 41 works 
out of 89 was there full employment, but there were 
289 mills at work, or one more than last month. In 
all these industries, except the last, the state of trade 

enerally remains fairly satisfactory, the temporary 
falling off in a few cases being due to explainable 
causes, 

The state of employment in the engineering and 
kindred trades is, generally speaking, most satisfac- 
tory, for the total number of unemployed from all 
causes was only 2.2 per cent., some of whom were idle 
by reason of disputes at various places. In the ship- 
building industries the number of unemployed was 
7.7 per cent., or rather higher than last month, but 
this was due to temporary causes, and todisputes. At 
the same date last year the proportion out of work 
was 11.4 per cent. 

The building trades generally continue to be well 
employed in all branches, except that plumbers are a 
little slacker. The proportion out of work of all sec- 
tions was only 1.6 per cent., of which a large propor- 
tion was due to disputes in various parts of the country. 
The furnishing trades are also busy, only 1.1 per cent. 
being unemployed, being 1.6 less than last year at the 
same date. In the glass trades 14,1 percent, were out 


an aggregate of 420,594 members, the total number 
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of work. In this branch severe depression is every- 
where manifest. 

In the leather trades there is an increase of unem- 
ae members from 4.1 per cent. to 5.3 per cent., 
and employment has been slack in many of the chief 
centres of the boot and shoe industries. 

In the textile industries cotton weavers are well 
employed, and the spinning branches have improved. 
In the woollen trades there is still considerable activity, 
but with a slight decline in some branches. The hosiery 
trades are good, and the silk trades fairly good in most 
cases. About 93 per cent, of the females employed at 
463 mills, employing some 84,000 women, were in full 
employment, while 6 per cent. were slack, and 1 per 
cent. were idle during at least a part of the month. 

Dock and riverside labour has been fairly well em- 
ployed, the average number at work being 13,488 at 
the docks and wharves in London, or 424 more than 
last month. In the agricultural districts employment 
was not quite so good, owing mainly to the weather 
There was irregularity of work in the southern counties 
generally. The review, on the whole, is tolerably 
satisfactory, especially as compared with the last few 
years. But the best feature in this connection is that 
the improvement continues; it does not abate. The 
a are good for the summer and autumn in 
nearly all the industries of the kingdom, 





The number of fresh trade disputes in the month 
was 135, compared with 84 in the previous month, and 
84 in the same month of 1895. Of the total, 43 occurred 
in the building trades, 20 in the textile trades, 19 in 
the furnishing trades, 17 in the engineering and ship- 
building trades, four in the clothing trades, four in 
connection with dock and riverside labour, and four in 
miscellaneous industries, In 127 out of the total, some 
40,447 persons were involved. In 97 cases the disputes 
were settled, 63 of which were successful to the 13,000 
engaged ; in 19 cases they were favourable to the em- 
ployers, 7500 workers being affected ; in 12 cases there 
was a compromise, affecting 1277 persons ; the results 
in the other three cases were indefinite, Although 
the new disputes were very numerous, they were not 
on any very large scale, the average number per dis- 
pute being about 320 persons. 

The changes in the rates of wages affected about 
60,000 workers, 58,000 of whom obtained advances in 
wages, and only 2000 sustained reductions. The esti- 
mated effects of the changes give an increase in wages 
of about Is. 9d. per week to all the workpeople 
affected. The changes were greatest in the building 
trades, in which 34,000, including 23,000 in London 
alone, enjoyed an advance ; some engineers and 
shipbuilding operatives secured advances, and also 5000 
in the woodworking and furnishing trades. The de- 
creases in wages were mostly in the tinplate trade, 
where 1700 suffered a reduction. There were “ 
changes in the hours of labour, about 49,000 being 
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more or less benefited by a reduction in working 
hours. The best feature in connection with these 
changes is that in nearly all instances the advances 
were won without any serious or prolonged struggle. 

The statistics of pauperism are not a very safe 
index to the state of trade, but they indicate more or 
less plentifulness of work. In 35 selected urban dis- 
tricts of extended and populous areas the proportion 
of persons relieved was about equal to 2.8 per 1000 of 
the population, not a large proportion. 





The 38th annual financial report of the Associated 
Blacksmiths records the progress of the society from 
1857 to the close of 1895. At the end of 1858 the 
society only had four branches and 300 members, its 
income being 522/, lle. 3d. It has grown since that 
date until now it has 44 branches, 2642 members, and 
an income of over 6068/. per annum. The society 
can never become a large one in comparison with some 
other trade unions, for the simple reason that the 
Amalgamated Society of Engineers, and the Steam 
Engine Makers’ Society, include blacksmiths as one of 
the branches of the engineering trades. But within 
its own province, and taking in the general smiths, the 
society holds its own fairly well. Taking last year, 
with 44 branches, and 2462 members, and an income 
of 6061/. 1s. 3d., the society spent in ‘‘ idle benefit,” 
that is, payments to out-of-work members, 2486/., as 
sick benefit 1649/. 7s. 10d., and as funeral benefit 265/. 
The total cost of management amounted to 841/. 1s. In 
reviewing the past year, the report states that early 
in 1895 there were indications of considerable improve- 
ment in trade ; ‘‘ the prospects were most encouraging, 
but differences which arose between employers and 
employed discounted all the advantages which other- 
wise might have taken place, and the year was not 
remembered as one of peace and plenty.” It goes on 
to say that there was no difficulty between the members 
of the Blacksmiths’ Society and their employers. 

The summary of the workings of the society for 38 

ears shows the following results: Expended in sick 
enefit, 34,793/ ; on unemployed, 46,091/. ; super- 
annuation, 3786/. ; funerals, 65151. ; accidents, 2634/.; 
in grants, 41/.; loans to members, 615/. — total, 
94,655/. 17s. 5d. ; working and miscellaneous expenses, 
25,5491. 19s. 3d. ; aggregate total, 120,205. 16s. 8d. 
The balance in hand was 7105/. 13s., with which to 
start in 1896. For a small society the record is an 
honourable one, but the working expenses work out 
large, being over one-fifth of the total expenditure. 
But in this amount is included certain extra costs by 
strikes and lock-outs, which are not specified, and are 
not included in the amount of unemployed benefit, 





The Amalgamated Society of Engineers continues in 
its path of progress as regards increase of membership 
and of funds, and at the same time a decrease of those 
on donation benefit. The total number of members is 
82,709, making an increase of 3575 within the present 
year, and of 29,000 in seven years. The total number 
on donation benefit in the month was 2083; on sick 
benefit, 1871; on superannuation benefit, 2748 ; total on 
the funds for these three benefits, 6702, an aggregate 
equal to the total membership of many societies which 
create more noise in the newspaper press than this one 
large society. The total cost of these benefits was 
2894/. 4s., or 94d. per member per week. The con- 
tributions being now ls. 6d. per week, the total cost 
is only a trifle over one-half that amount. The emer- 
gency fund has been drawn upon to such an extent that 
another sixpenny levy has been imposed, and a vote is 
also to be taken as to a sixpenny levy for the contingent 
fund, This is the second levy this year for this particular 
fund. The total levies for the year have been3s. The 
record of movements relating to wages, hours of labour, 
and general conditions of work is longer than has been 
the case for some time. There is a strike at Dowlais, 
in Wales, the men asking for a standard wage of 25s. 

r week. Hitherto the wages at Dowlais have been 

ow, skilled mechanics working for 17s. 9d. per week. 
The strike has been on for seven months ; there are 
now 100 members of the union out, 120 non-unionists 
and apprentices, and 120 children claiming support. 
That support is being given liberally. Sir W. T. 
Lewis has offered te arbitrate, but the managers will 
only consentif the menreturn unconditionally to work ; 
this they refuse. There is a strike at Keighley for an 
advance in wages, 250 members and 400 non-members 
being involved ; all of whom are supported in the con- 
test. The movements now cn foot are almost all in 
districts where wages have been low, It seems strange 
that with nearly 83,000 members the Oe gene of 
non-members should be double both in Wales and in 
parts of Yorkshire where disputes exist. 





The ee of the Ironfounders’ Society states 
that ‘‘ trade remains in a highly satisfactory condition, 


jobs being almost to be had for the asking.” The 
total number of members is 15,603, of whom 361 were 
on donation, 372 on sick benefit, 771 on superannua- 
tion, 78 on travel and otherwise, and 13 on dispute. 
The number unemployed is small, even including all 
classes, only 439 out of 15,600, but even this small 





number could be reduced if the members were as 
active as they might be. The total on benefit under 
all heads was 1595; last month, 1659; decrease, 64. 
The increase on dispute was caused by one firm 
on the Tees refusing to give the advance conceded 
by other firms, and the men were thereupon with- 
drawn. The total cost of all benefits for the month 
was 498/, 4s, 2d., or under 73d. per member per week, 
the smallest amount for years past. The balance in 
hand has now risen to 36,583/. 6s. 6d., showing an in- 
crease of 2737/. 18s. in the month. The movements 
for advances in wages have been nearly on a par 
with those of the engineers, especially on the north- 
east coast, and towns in the same districts. Similar 
movements are on foot at Leeds, Mansfield, and 
Staleybridge, in each case for an advance of 2s. per 
week, 





The monthly report of the Associated Blacksmiths 
would seem to indicate that trade is not so prosperous 
as it might be, for 100 members were in receipt of idle 
benefit, and two of dispute benefit. But in reality 
most of the 100 were idle in consequence of the dis- 
putes of other trades, the men being only temporarily 
suspended until such disputes were settled. The 
larger number were out of work at Port Glasgow and 
Greenock. In nearly all cases those difficulties have 
now disappeared. In the recent votes the members 
have decided to be represented at the Trades Con- 
gress, but not at the International Congress, the 
latter not being in favour in Scotland. It appears that 
in most instances all the recent disputes on the Clyde 
and other places have been settled favourably, mostly 
to the satisfaction of the smiths. 


Judging by the report of the secretary of the Aus- 
tralasian Council of the Engineers, the state of trade 
in the Australian colonies is not very satistactory. In 
Adelaide the members are on strike, and a settlement 
which was supposed to have been effected at another 

lace was repudiated, and the men again left work. 
t is intimated that the troubles in South Australia 
will have to be met by increased levies for the support 
of thefmen engaged in the teveral disputes. There 
was a large number of unemployed in the colonies at 
the date of the report. No report has been received 
from ag Canadian-American Council for the present 
month. 





All branches of the engineering trades and kindred 
industries throughout Lancashire continue to be ac- 
tively employed. The Steam Engine Makers’ Society 
have no unemployed in the Manchester and Salford 
district. Boilermakers at Manchester and Salford, 
Warrington, and Northwich report trade to be mode- 
rate, but that really is equivalent to good. Iron- 
founders, smiths, and strikers, machine workers and 
braziers, and sheet metal workers report trade to be 
good, At Burnley, Blackburn, and district all the men 
engaged in engineering and kindred trades, and in the 
iron industries, are well employed. At Barrow-in- 
Furness all the engineering branches are busy, and 
the shipbuilding branches are fairly good. In the 
Liverpool district, and also at Birkenhead, engineers 
and patternmakers, boilermakers and iron ship 
builders, ironfounders and brassfounders, are well 
employed. In the Oldham district the engineers report 
trade to be moderate, as there were some 50 unem- 
ployed out of 2122, or about 2.4 per cent. Mest of 
the branches of kindred trades are from fairly good to 
busy. In the Bolton district all branches of engineer- 
ing have been abnormally good, only about 1.2 per 
cent. were partially idle ; but as a set-off to this, in 
many cases overtime was being worked. At Wigan 
also trade is good. In some. sections of workers en- 
gaged in the iron and steel industries connected with, 
or unconnected with, the engineering branches of 
trade proper, there are movements for advances in 
wages, but no serious step has been taken as yet in 
that direction. Notices have, however, in some in- 
stances been sent in, with the view of an advance in 





wages, It does not appear that there is any danger of | 
serious trouble in any large industry from these | 
notices. The outlook is good all round. 





The temporary hesitancy in matters of business in 
the Wolverhampton district has mostly, if not wholly, | 
passed away. Business has been active, and quota- 
tions have been firm, with an upward tendency in 
many cases, especially in the value of common sheets, 
due to the steady and increasing demand. Galvanised 
iron has gone up somewhat, by reason first of the 
advance in the price of spelter, and secondly by reason 
of the heavy lines received by exporting houses from 
their agents at the Cape and West Indies. Merchants, 
seeing that there is little or no chance of lower rates, 
are giving out orders more freely, so as to replenish 
their greatly diminished stocks, and many are endea- 
an, See negotiate contracts for the next quarter. 
There has been a good run of orders by export 
houses for corrugated iron, for medium and common 
bars, for hoops, and tube-strip. Largely increasing | 
consignments of both light and hardware goods have | 





been made or arranged for to the South African 
markets, so that there is more activity in the 
manufacture of iron of all kinds. Orders which 
had been withheld in the hopes of lower prices or 
easier terms are now being offered on the best terms 
obtainable. Steel of all kinds is in good request, and 
there is no thought of any concessions. The con. 
structive branches of trade are all busy, without any 
exception. The railway sheds are also in full swing, 
On the whole, the prospects are encouraging for some 
time to come. 





London building labourers seem to recognise that 
they cannot extort from the master builders the full 
demand of 4d. per hour advance, yet they have re- 
fused jd., or one-half of what they asked ; rather, so 
they say, than forego the right which they assume 
they enjoy, namely, the right to strike against all 
non-union men. That they have such right is, indeed, 
undeniable, but it ought to be very sparingly used, if 
used at all. The recent appeals to the courts of law 
show that the unions are on the brink of a precipice 
if the contention is carried too far. If they try the con- 
ciliation principle, they will find it more successful and 
more permanent in beneficial results, than open defiance, 
However, the dispute with the labourers may be said 
to have come to an end, at Jeast for the present. Time 
will cure the rest. The only other body left out in the 
cold is the plasterers, a body never capable of fighting 
out a contest on their own responsibility. Hitherto 
the bricklayers, masons, carpenters, and plumbers 
have been the fighting corps of the building trades. 
These have settled—the plasterers will have to settle, 
= suffer defeat. The sooner they recognise this the 

tter. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on 
June 12, Captain Abney, President, in the chair. Mr. 
Campbell read a paper *‘On the Measurement of very 
Large and of very Small Alternating Currents.” 

The author advocates the use of air-core tranformers 
for measuring voltages and currents which are either 
above or below the range of the instruments available. 

If an attempt is made to measure the current in the 
primary of an air-core transformer by observing the 
voltege on an open circuit secondary, it is found that the 
readings depend on the frequency. In order to overcome 
this difficulty the author uses a closed secondary with a 
very high inductance. In this case the primary current 
is proportional to the secondary current, which latter 
may be measured by an ammeter. The author has also 
investigated the case of transformers with iron cores, and 
of which the inductance of the secondary is large. In 
the case of a ring transformer with a closed magnetic 
circuit, if the load on the secondary consists solely of a 
Kelvin 100-ampere balance of very low resistance, the 
ratio between the primary and secondary currents is 
practically constant, With an open magnetic circuit 
tranformer, however, this is nob found to be so, as the 
ratio between the primary and secondary currents varies 
considerably with the frequency. 

Mr. Blakesley said that the author's arrangement 
could only be used for measuring the current in the pri- 
mary. e (Mr. Blakesley) had shown how to measure 
alternating currents by means of dynamometers, and 
without the necessity for any special apparatus. 

Mr. Griffiths exhibited and described his improved 
form of resistance-box. 

This resistance-box has many novel features: (1) It 
permits of all the coils bsing compared with one another 
without the use of standard coils, and with great ease and 
rapidity. Hence it is sufficient at any time to compare 
any one of the coils with a standard to obtain the corre- 
tion to be applied to all the coils. (2) The bridge wire 
can be calibrated by means of the box itself. (3) The 
temperature of the coils can be accurately determined, 
since they consist of bare platinum-silver wire wound on 
mica and immersed in an oil bath, which bath is kept 
stirred. (4) The resistance of the leads from the box to 
the object being tested is eliminated, as well as any error 
due to a change in this resistance with temperature. (5) 
The coils are arranged according toa binary scale, and the 
author claims that it is possible to measure resistances up 
to 105 ohms to within 0.000001 ohm. (6) All the coils, after 
being adjusted, have been heated to redness and allowed 
to cool slowly, so that all strain has been removed from 
the wire. (7) By having a separate pair of blocks for each 
plug, it is impossible for the insertion of one plug to affect 
the fit of a neighbouring plug. The plugs themselves are 
so made that no part of the plug is wider than the top 
of the hole, and co it is impossible to wear a ‘‘ shoulder 
on the plug. : : 

Professor A. Gray said that Mr. Griffiths had disclosed 
and remedied all the weak points of the ordinary form of 
bridge. Lord Kelvin had ordered the paraffin to be 
melted off the coils of one of his resistance boxes, and ib 
was found that the resistance of the coils altered consider- 
ably, owing, no doubt, to the strain to which the wire 
was subjected when imbedded in the solid paraffin. Lord 
Kelvin had made coils without paraffin, and was specially 
in favour of the use of the binary scale. _ ’ 

Professor S. P. Thompson said he considered the binary 
scale the weak point of the author’s arrangement, since 10 
= ~ permit of ratios other than 1 te 1 being em- 
ployed. 

Mr. Campbell asked what current could safely be 

through the coils. : : 

The author in his reply eaid that he believed it to be 
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a great mistake to employ any ratio for the arms other 
than 1 to 1. 

Professor S. P. Thompson read a communication on 
Réatgen rays. 

The author, after describing the various forms cf tubes 
he had made, with a view of discovering the best form 
for the production of Réatgen rays, gave an account of 
the experiments he had made to try and obtain some 
indication of polarisation. In this connection a large 
number of crystals have been tested, but the experiments 
have all given negative results. 

The author exhibited an electroscope with aluminium 
leaves, and inclosed in a wire gauze screen, to protect it 
from the influence of outside electric charges, by means of 
which he was able to show the discharge of a positively or 
negatively electrified body by means of the X rays. 

A method of obtaining dust figures by the discharge of 
an electrified body by the X rays was shown, and some of 
the results which have been obtained were exhibited. 

All attempts to obtain true reflection have failed, 
although it appears as if most bodies, including air, are 
capable of giving diffuse reflection. 

Dr. Shettle, who was announced to give a paper on 
Réntgen rays, explained that he had just discovered that 
the effects he had intended to describe were due to red 
light which had penetrated his dark room. 

Professor du Bois said that Galitzine had found that 
Réntgen rays were polarised by tourmaline, a special form 
of developer being employed. The behaviour of tourma- 
line to light waves presents some curious features ; for if 
the wave length is increased, a point is at length reached 
where the ordinary and extraordinary rays are equally 
absorbed. For greater wave lengths the ordinary con- 
ditions are reversed. If the Rontgen rays were not 
homogeneous, the contradictory results obtained by dif- 
ferent observers might be due to the fact that they were 
working with rays which were differently absorbed by 
tourmaline, 

Mr. Swinton said he had tried the effect of heating the 
cathode, and had obtained results which were similar to 
those obtained by the author. Mr. Swinton further said 
that he had found that the blue luminescence sometimes 
observed depended on the size of the cathode. With 
tubes in which the cathode was almost a complete hemi- 
sphere it was impossible to eliminate this blue lumi- 
nescence. 

Mr. Appleyard suggested the performance of the ex- 
periments under the surface of a dielectric. 

Professor Gray said he had obtained some indication of 
regular reflection, but nothing definite. 

The author in his reply said that it had been found that 
if the Rénbtgen rays are reflected from a surface of sodium 
in vacuo, the amount reflected is a minimum for normal 
incidence, and increases at oblique incidence. Comparing 
this behaviour with that of ultra-violet light, it supports 
the idea that the Rintgen rays consist of transverse 
vibrations. : 

The Society then adjourned till June 26. 





GERMAN WAR VESSELS. 


Development in Design and Construction of German 
Men-of- War.* 

By Herr A. Dierricn, Wirklicher Geheimer Admira- 
lititsrath, Constructor in Chief of the Imperial German 
Navy ; Member. 

THIRTY years ago only one shipyard in Germany was 

able to construct men-of-war adequate to the demands of 

the time, the Royal Prussian Dockyard at Danzig. At 
that time this yard was building the wooden screw 
frigate Elizabeth, and a short time later two ships for the 
newly formed North German Confederation, the Undine 

a sailing brig for training purposes, and the armou 

screw corvette Hansa of 3600 tons displacement; the last 

one was the first ironclad vessel ever built in ape 

The dockyard at Danzig was fitted out to build only 

wooden hulls, so the iron unarmoured superstructures of 

this ship were built up by the Vulcan private dockyard 
at Stettin; the armour-plates were ordered from England. 

In the year 1869 the first iron armourclad ever built in 

Germany, the turret ship Grosser Kurfiirst, was 

commenced in Wilhelmshaven, where the new dock- 

yard was not even nearly finished. The shipyard Vulcan 

in Stettin started shortly afterwards on the Preussen, a 

sister vessel of the Grosser Kurfiirst. Work on these 

vessels could only b3 carried on very slowly during the 
time of the Franco-German war, so that the first iron 
armourclad builtin Germany, the Preussen, could not be 
launched before November, 1873. Her sister ship, the 

Friedrich der Grosse, was launched in 1874 from the new 

Imperial Dockyard at Kiel. Owing to the unfinished 

state of the dockyard at Wilhelmshaven, and the very un- 

favourable conditions, the Grosser Kurfiirst was not ready 
for launch before September, 1875, six years after work 
was commenced, 

After the Franco-German war the Chief of the German 
Admiralty, General von Stosch, laid out a plan to build 
up the navy (Flottergriindungsplan), according to which 
work was commenced. but isnot quite finished at present, as 
not all types of ships have the intended number of vessele. 

To get armourclads as quickly as possible, it was neces- 
sary to place orders abroad, since German shipyards were 
not efficient enough at that time. The two armoured 
frigates, Kaiser and Deutschland, were built at Samuda’s 
dockyard from the designs of Sir Edward Reed, and were 
launched in the year 1874, These two ships form still 
part of the German battle fleet, after having been con- 
structed, as well as it was possible, to suit modern re- 
quirements. Since that time no German man-of-war of 
any considerable siza has been built abroad, the German 
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shipyards were in the meantime well fitted to execute 
all orders. Then those vessels were commenced which 
suited best the formation of the German coast. Accord- 
ing to the building plan, four coast defence armourclads 
(Ausfall-Corvetten) of the Sachsen type were ordered, 
which, on a draught not exceeding 6 metres (19.68 ft.), 
had to carry the heaviest armour of 16 in. thickness 
(Sandwich system), and an armament of six guns of 26 
centimetres (10 in.) calibre. These ships are nearly the 
first armourclads ever constructed on the citadel type. 
The keel of the Sachsen was laid as early as 1874, and she 
was launched in 1877; the first citadel ships, the In- 
flexible and the Duilio, were launched in 1876. The last 
of the three sister ships of the Sachsen type, the Baden, 
was not launched till 1880. 

Coast defence had to be considered before everything 
else, and, therefore, contemporaneously with the above- 
mentioned vessels, work was commenced, not on monitors 
as at first planned, but on ironclad gunboats of the Wespe 
type. These boats, of 1000 tons displacement, were plated 
with 8-in. (200-millimetre) armour, carried one gun of 
12 in. (30.5 centimetre) calibre, and drew only 3 metres 
(9 84 ft.). Eleven of these boats were built. For along 
time no armourclad was built in Germany except the 
Oldenburg, which was started in March, 1883, and 
finished in November, 1886. She was intended to be 
the fifth vessel of the Sachsen type; but, owing to want 
of money, she had to be made smaller and of quite another 
type. With the armourclad Siegfried a quite new type 
was started in 1887, also intended for coast defence only, 
and especially for the mouth of the River Elbe, on account 
of the construction of the Kaiser Wilhelm Canal. 

Eight vessels of this type were built, but the two last, 
the Aegir and Odin, are somewhat different from the 
sister ships, being constructed after the citadel type ships. 
The main condition for these vessels also is the low 
draught, only 5.5 metres (18 ft.). They carry, on-a dis- 
placement of 3500 tons, heavy ordnance, three 24-centi- 
metre guns, arranged especially for defending river estu- 
aries, and are armoured with 240-millimetre (9;% in.) 
plates, and have a speed of 15 knots. Thus, since 1873, 
three different types of armounclads, of 7400 tons, 3500 
tons, and 1000 tons, were built for coast defence, each 
type designed and executed for this limited purpose. 

he construction of seagoing armourclad battleships, 
which have to advance farther out, in order to defend the 
coasts more effectually, was not commenced before 1889, 
after a lapse of 16 years. Then, however, four vessels of 
the same design were started simultaneously ; these are 
the Brandenburg, Weissenburg, Worth, and Kurfiirst 
Friedrich Wilhelm, of more than 10,000 tons displace- 
ment, a speed of 17 knots, 400 millimetres (15.75 in.) 
thickness of armour in the belt which surrounds the 
water-line, and, in addition to a reduced light armament, 
six guns of 28 centimetres (11 in.) calibre in three revolv- 
ing turrets. 

wo still bigger ships, the Ersatz-Preussen (Figs. 7, 8, 
and 9, page 827) and Ersatz-Friedrich der Grosse (to 
replace the before-mentioned ships), whose principal 
dimensions were materially affected and restricted by the 
small size of the existing German dry docks, are being 
built now at the Imperial Dockyard at Wilhelmshaven. 

The development of the unarmoured ships was strongly 
influenced by closely adhering to and imitating the types 
of screw frigates and corvettes existing in the year 1871 
in the German Navy, the type of the full-rigged single 
screw frigates and corvettes with broadside guns without 
any armour protection. The vessels had full sailing 
capacity, and great stress was laid on the training of the 
crew in the rigging, but the fighting capacity of the 
vessels was neglected. Such vessels were construc 
even as late as 1887 (Charlotte, Arcona, Alexandrine). 

Cruisers to suit modern requirements were not com- 
menced before 1889. ‘Three of those vessels of the second 
class have been built up to now, the Irene, Princess Wil- 
helm, and the Kaiserin Augusta, thelast of whichis the first 
triple-screw ship which crossed the Atlantic. Up to 1895 
only one moderately armed and protected cruiser of the 
third class (Gefion) was built, together with a number of 
smaller cruisers of the fourth class (Bussard type). By this 
time the want of cruisers was felt so severely that three 
second-class cruisers of more than 5600 tons (Ersatz-Freya, 
K and L, Figs. 4, 5, and 6, page 826) and one first-class 
armoured cruiser of 10,650 tons (Ersatz Leipzig, Figs. 1, 2, 
and 3, page 826), werecommenced. ‘To these vessels were 
aided this year two more cruisers of the second class 
(M and N). 

A special feature in the German Navy has always been 
the ‘‘ avisos,” speedy vessels of small fighting capacity, de- 
signed only to serve as scouts for the fleet. But soon these 
vessels were required to fight, especially after the intro- 
duction of the torpedo; in consequence, the vital parts 
had to be protected. Out of the last German vessel of 
any size built abroad, by the Thames Iron Works, 1875-76, 
viz., the Zieten, the modern German ‘‘ avisos” were de- 
veloped. These were first of all the Blitz and Pfeil with 
underwater torpedo armament and of 16 knots speed, 
forerunners of the later-built English boats Surprise and 
Alacrity. The Greif, of 19 knots speed, succeeded in 
1885, and was followed by the Wacht and Jagd, of 194 
knots speed, and fitted with a protective deck. After 
these come two small ‘‘avisos” of the same speed, the 
Meteor and Comet, of 1000 tons, and then the ‘‘ aviso” 
Hohenzollern, a splendid vessel fitted out as an Imperial 
yacht, with 21.5 knots s , of about 4000 tons displace- 
ment. The last of the ‘‘avisos” is the Hela, of 2000 tons 
———— now beginning her trials. 

will pass over the to (0 division boats and torpedo- 
boats, even though the development of these craft in 
Germany is very interesting. 3 

This short review, perhaps, shows some of the diffi- 
culties which had to be dealt with to build up the 
navy. Bub now the strong influence of His Majesty the 





Emperor, supported by the great efficiency of the German 
shipyards, and steel works, and all those other trades 
which help to finish a modern man-of-war, opened up 
the way for the new development. 

In the years after 1870, as the material was needed 
for the naval vessels to be built in Germany, iron works 
had first to prepare to fulfil the orders for material of 
the same quality as was required by the English rules, 
which were adhered to. Plates and angles were soon 
produced, just of the same good quality as in England ; 
but it was difficult to forge heavy pieces, like stems, 
sternposts, and rudder frames for bigger ships, and for 
several years these had to be ordered from England. To- 
day in this respect, too, German works are equal to any 
demand ; the stem and sternpost, with rudder frame, of 
one of the armourclads of the Brandenburg type made 
by Krupp was much admired at the Exhibition in 
Chicago. 


The production of armour-plates for our armourclad 
ships and vessels shows a rather slow development. The 
armour-plates were first ordered in England from Charles 
Cammell and Co. and John Brown and Oo., both ia 
Sheffield. In 1876 the Dillinger Works on the Saar 
made preparations to produce iron armour, and furnished, 
first, the 203-millimetre (8-in.) plates for a number of ar- 
moured gunboats of the Wespeclass, afterwards plates of 254 
millimetres and 305 millimetres (10 in. and 12 in.) thick 
for two ships of the Sachsen type (the Baden and Wiirt- 
temberg), and in 1879 80 plates 305 millimetres (12 in.) 
thick for the reconstruction of the Kinig Wilhelm. 

In 1880 the Dillinger Works obtained the English 
** Wileon ” patent for on enna aiken 
(compound armour), and furnished those plates, first for 
the Oldenburg, and thereafter for all armour-plated 
German ships, until, in 1890, steel-faced plates were super- 
seded by nickel armour-plates, which are also produced 
by the Dillinger Works. 

Since 1891 the works of Krupp, in Essen, also have 
made great preparations to manufacture armour-plates. 
These two factories now work together, and not only can 
turn out all the noe A needed in Germany, but 
execute foreign orders also. The latest face-hardened 
armour-plates of these two works are, perhaps, the best 
plates produced anywhere, Germany has become per- 
fectly independent in this respect also. 

England has been Germany’s teacher in the construc- 
tion of hulls, engines, and boilers. Those ships which 
were bought from and built in England for the German 
Navy had to serve as standards from which to imitate the 
details. Our inspectors kept their eyes and ears open, 
and the many publications, as, for instance, Sir Edward 
Reed’s and Sir William White’s precious works, the 
Transactions of the Institution of Naval Architects, the 
instructive articles in the periodicals, The Hngineer and 
ENGINEERING, offered an abundance of information to 
those who intended to learn, like the Germans of that 
time. The engines of the screw frigate Elizabeth had to 
be ordered, in 1867, from England (Maudslay), because 
they could not be designed and built in Germany. The 
first larger screw engines for navy ships were constructed 
in 1871 and in the following years at the works of Egells, 
in Berlin, for the corvettes Ariadne and Luise, and at 
the Vulcan Works in Stettin, 1874, for the armourclad 
Hansa, These engines were of English model in general 
design, and entirely so in all details, But since that time 
German industry has made such progress in the building 
of large marine engines that it now comes up to the- 
highest standard, and has grown to be wholly indepen- 
dent. Already, nearly 20 years ago, German manufac- 
turers went their own way in working out the plans and 
the details of engines and boilers, taking advantage of all 
the new inventions in England and France. 

To-day the construction of navy vessels in Germany is 
worked out from original ideas, in order to fulfil the 
military requirements for each type. The new German 
men-of-war now in course of construction will, in many 
respects, be worthy of interest, since all modern improve- 
ments in science and technical knowledge have been taken 
advantage of to produce a most perfect tool for any war 
purpose. 

I shall describe now, in a few words, some arrange- 
ments in which German men-of-war, in my opinion, differ 
from the English-built warships. I mention here, first of 
all, the divisions into water-tight compartments. The 
armourclads, armoured cruisers, and protected cruisers 
are divided into as many water-tight compartments as it 
was deemed possible without interfering with the working 
of the vessel. Perhaps this is carried out already too far, 
and the service on board may be obstructed. The paper 
of Lord Charles Beresford read before the meeting of the 
Institution in March of this year, mentions those conside- 
rations which prompted the constructor here to carry every 
athwartsbip bulkhead, above the water line, without any 
door in ib. Any door may be left open, therefore one has 
to accept the probability that it will be left ay and 
consequently, it is better to have nodoor atall. Com- 
munication from one engine-room to the other, from one 
stokehold to the other, must be established only over the 

rotective deck, above water, or may be carried on below 
telegraphs and s ing tubes. Only in the athwart- 
ship bulkheads, which are beneath the protective under- 
water deck of citadel ships, or in the foremost and after- 
most parts of protected cruisers, doors are permitted. 
This circumstance speaks strongly against the construc- 
tion of such vessels. ; 

The above-mentioned principle is strictly adhered to in 
all new German Navy vessels, = =9§_— 

Tt is difficult to ventilate a ship divided in this way. 
Air from above must directly lead into, and out of, each 
compartment between two athwartship bulkheads, which 
bas direct access from above. Only for the forward and 
aft compartments underneath the protective underwater 
decks, air ducts are carried through the athwartship bulk- 
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heads, and water-tight shutters have to be provided for 
which are perhaps insufficient, but have to be made use 
of in vessels of the citadel type, 

Modern vessels suffer a great dea] from the heat which 
radiates from the steam piping Leen | to the large 
number of auxiliary engines installed in parts of the 
ship, and which supplies the ship with continuous steam 
heating. All attempts of engineers to cover these pipes 
with non-conducting materials, and to insulate them so as 
to prevent this radiating heat, have entirely failed, and 
every room through which a steam pipe is carried is 
heated very disagreeably. The best method of counter- 
acting these effects of steam engines and steam pipes was 
found to be by omitting them, and by employing elec- 
tricity, the conducting wire taking the place of the steam 
pipe. Only by driving the many fans made necessary for 
the water-tight compartments by electricity is the division 
into so many compartments rendered at all possible. 

All new German warships in course of construction have 
electricity as motive power, not only for those ventilating 






greater engine space is required, and the three engines 
themselves are to a small extent heavier, these disadvan- 
tages were not considered important enough to outweigh 
the advantages of the triple screw for all gt ogy and 
for the first and second class cruisers in the German 
Navy. Triple screws are provided for the new batitle- 
ships Ersatz-Preussen and Ersatz-Friedrich de Grosse, 
the armoured cruiser Ersatz-Leipzig, and the second- 
class cruisers Ereatz-Freya, K, L, M, and N. 

_ Inall the new ships the armament, and its protection, 
in accordance with the latest experience, require so much 
of the weight which makes up the displacement, that 
somewhere elee weight had to be saved, which would be 
available for armour and guns, Nowhere could weight 
be reduced, since more was asked for everywhere. Though, 
to facilitate work, more auxiliary machinery is installed, 
the number of the crew is not diminished ; these engines 
require even more attendants. 





The weight of hull is, through rational construction and 
reduction of the scantlings, les:ened as much as the strains 
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in use ashore, The insignificant quantity of wood in 
the few pieces of furniture when ignited is not the dan- 
gerous source of smoke, but much more is the outfit of 
the state-roome, the mattresses, blankets, clothing, 
books, &c. Therefore for the present wood cannot be 
py oe 

op and 8 masts, -poles, &C., Wl made o 
steel, but there one cannot save weight. The fighting 
capacity of the ships is without doubt increased thro 
these innovations, since the ship is less apt to burn; the 
effects of —— are pore and considerable weight 
is saved, which is available for ordnance and armour. But 
still greater reductions were needed, and though the power 
of the engines had to be raised, their weight had to be kept 
as low as possible, 

In the engine department the condenser plant is now 
exceedingly complicated, also the boilers are at present 
very heavy in consequence of the high pressure used ; 
boiler feed water, which was formerly not needed, has to 
be carried, and the weight of machinery has increased 





















































fans, but also for the turning gear of the 15 mc. gun 
turrets, for ammunition hoists, for boat hoisting, and 
coaling winches, and such like gear. 

For the turning gear and ammunition lifts of the heavy 
guns, hydraulic power has been retained, and steam is 
still used for the steering gear where it was especially 
difficult to install the electric motor, as well as for the 
anchor windlasses, which are only comparatively seldom 
used. Only one vessel in the German Navy, the nearly 
finished Aegir, is experimentally fitted throughout with 
electric appliances, even for steering gear and windlasses. 
The results of these experimental installations will decide 
if, in the future, electricity can be used more extensively 
for motive power on tao ships, and if the heat sources 
can be further dispensed with. 

His Majesty’s cruiser Kaiserin Augusta, of 6300 tons 
displacement, over 13,000 indicated horse-power, and 
with a speed, at load draught, of over 214 knots, is the 
first German vessel with three screw propellers; she is 
also the first triple-screw steamer which ever crossed the 
Atlantic. [In 1893, in order to be present at the celebra- 
tion of the 400 years jubilee of the discovery of America. | 
It is hardly necessary to discuss at any length the con- 
siderations which caused the adoption of a system 
accepted already some time before in Italy for the Tripoli, 
and decided on in France for the Dupuy de Lome. By 
dividing the excessive motive power of the modern war- 
ships into three te, the smaller engines could be more 
easily constructed, and, as they do not stand so high, 
it is less difficult to place the vertical engines under- 
neath the protective deck. In a combat additional 
security Of working is vided, as compared with the 
twin-screw ships, and, lastly, saving of fuel should result 
po bere, Be only one of the smaller engines when cruising 

redu 





Although the engine-room staff has to be augmented, 


will permit, in some cases even in excess of a sufficient 
margin of safety. Considerable reduction in the weight 
of the Kod hulls was effected by the restricted use of 
wood. The splinters of wood scattered by penetrating 
shells were always dreaded; the experiences drawn from 
the battle at Yalu have clearly shown how dangerous such 
combustible material as wood is for the construction of a 
ship and its fittings. 

i the outfit and the construction of the new German 
ships wood is used only for a few minor parts. Wooden 
deck planks are no longer laid, steel deck plating is 
covered with linoleum, sometimes over a layer of cork. 
In the crews’ quarters the sides of the ship are not ceiled, 
in the officers’ rooms the ceiling is made of steel plates, 
14 millimetres thick, and lined withcork. For cabin bulk- 
heads thesteel is covered withthin woollen cloth, and with 
cork lining underneath, where it is desirable to exclude 
sound or lower the temperature. Where heat is radia 
from engine or funnel casings, cork lining is resorted to. 
All wood is removed from the ammunition rooms, save the 
racks for shells and powder charges, which are still made 
of wood. For all ladders and steps steel is used. The 
handrails on the conning bridges are no longer of wood, 
but of some other material which will not burn or splinter, 
and which is more able to the touch of the hand 
than steel or brass. Chart-houses and captains’ rooms on 
bridges are entirely made of steel, and fitted out with 
non-combustible materials. Since all such changes will 
be a little exaggerated, it seemed to be advisable to 
abandon wood for the interior fittings and especially for 
the furniture, and to resort to fireproof material which 
will not splinter. Many things were tried, furniture 
was made of steel and aluminium, lined with cork, and 
covered with linoleum or canvas, but it was not equal 
to wood furniture. Only the bedsteads are constructed 





of iron, steel, or brass, which materials are also much 


above that of the old engines with low pressure when the 
boilers were fed with sea water. 

_ Granted the modern engines consume less coal, might 
it not be better to save weight with a less complicated 
engine and carry more coal? I only refer here to engines 
of war vessels where quite other conditions prevail than 
in the mercantile marine, where the vessels always go ab 
full power, while the man-of-war very seldom utilises the 
full power of her engines and boilers. This is a chapter 
by itself worth the gees eee of a specialist, who 
could thoroughly clear up this question, but it is outside 
the scope of this paper. 

The engine weights could not be reduced, so one had to 
look for reduction to the boilers, which represent such a 
considerable weight. Here a reduction could be had by 
adopting the water-tube boiler. This problem of the 


water-tube boilers is one of the most important and diffi- 


ted | cult ones in modern marine ———— and is very 


actively discussed in the English, French, and German 
Navies. Subsequently to the French and English Navies, 
the German has also taken decided steps, accepting water- 
tube boilers for many vessels. 

Not less than four different kinds of water-tube boilers 
are adopted for the new German ships now in course of 
construction, viz, : 

Aegir, armourclad fourth class, 
4800 indicated horse-power... Thornycroft boilers, 
Ersatz-Freya, cruiser, second 
class, 9000 indicated horse- 
power ...  ... _«. «+ Niclausse boilers. 
K, cruiser, second class, 9000 
indicated pores Bed ... Belleville boilers. 
] 9000 


L, cruiser, secon 
indicated horse-power Diirr boilers, 


The two armour-clads of the first class, as well as the 
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DETAILS AS TO GERMAN WARSHIPS IN CouRSE OF ConsTRUCIION, 1896. 


Cl t Ship / First-Claes First-Claes Second-Class Second-Class Second-Class 
—™ Py Battleship. Cruiser. Cruiser. Cruiser. | Cruiser. 
Name.. ‘* Ereatz-Preussen.” ** Ereatz-Leipzig.” ‘* Erea‘z Freya.” K. | L. 
By whom de- A. Dietrich, Constructor- As before As before Asbefore | As before. 
signed in-Chief 
When and _ Imperial Dockyard, Wil- Imperial Dockyard, Kiel, Imperial Dockyard, Danzig, Vulcan Works, Weser Works, 
ae laid) helmshaven, March, 1895 Autumn, 1895 October, 1895 Stettin Bremen. 
own 
Date of com- 1£98 1898-9 1897 1897 1897 
pletion (pre- 
sumed) 
Material of Steel Steel, wood-sheathed, Steel 
hull Muntz metal bottom 
Length be- 115.0 m. 120.0 m. 105.0 m. 
tween per- 
pendiculars 
Breadth ex- 20.4 m. 20.4 m. 17.4 m. 
treme 
Mean load 7.85 wm. 7.9 m. 6.25 m. 
draught 
Displacement 11,180 10,650 56E0 
in tons of 
1000 kg. 
Armament : 
(1) Ordnance Four 24-cm. in two armoured Four 24-cm. in two armoured Two 21-cm. in two armoured 
revolving turrets revolving turrets | revolving turrets 
Twelve 15-cm. q.-f. in ar- Six 16-cm. q -f. inarmoured Four 15-cm. q.-f. in armoured 
moured single casemates single casemates { single casemates | 
Six 15-cm. q -f. in armoured Six 15-cm, q.-f. in armoured Four 15-cm. q.-f.in armoured 
revolving turrets revolving turrets revolving turrets 
Twelve 8.8 “rl q.-f. with Ten 8.8-cm. q.-f. with shields Ten 8 8-cm, q -f. with shields | 
shields | 
Twelve 3.7-c.m. q.-f. ma- Ten 3.7-c.m. q.-f. machine Ten 8.7-c.m. q.-f. machine | \-As before As before. 
chine guns guns guns 
Eight 8-mm. q-f. ma- Eight &-mm. q.-f. ma- Four 8-mm. q.-f. machine 
chine guns chine guns guns 


(2) Torpedoes _ One 45-cm. * stem tube 


One 45-cm. * stern tube 


Armour : 
Belt.. .. On 4 length from forward All round the water-lice, 
thickness 300, 250, 200,and thickness 200 and 100 mm. 
150 mm. hardened steel hardened steel 
asin f 24 om. 260 mm. thick 24 cm. 200 mm. thick 21 cm. 100 mm, thick 
= \ 1 4 1 lw 15 ,, 99 15 ,, 100 
Casemates. . 15 ,, 150 15 ,, 100 a 15 ,, 100 se 


Conning 230 mm. and 160 mm. 


towers 
Armoured On topof belt, 65 mm.; under- On the citadel on top of belt, Horizontal above water part 
50mm. ; before and abaft, 
underwater 


water armoured deck aft, 
75 mm. ; splinter decks, 
20 mm. 


decks 


80 mm. ; 


decks, 20 mm. 


Makers of ma- Imperial Dockyard, 


One 45-cm. + stem tube 
Four 45-cm. ¢ broadsidetubes Four45-cm. ¢ broadsidetubes Two 45-cm. + broadside tubes 
One 45-cm. * stern tube os 


200 mm. and 100 mm. 


armoured deck before and 
abaft, 50 mm.; splinter 


Imperial Dockyard, Kiel 


One 45-cm. ¢ stem tube 


200 mm, and 100 mm. 


of protective deck, 40 mm.; 
inclined sides, 100 mm. 





Germania Works, Tegel, 
Berlin 





chinery Wilhelmshaven Stetiin Bremen. 
Number of 8 3 3 
screws 
Indicated 18,000 13,600 9000 90C0 9000 
horse-power 
Engines Vertical three-cylinder Vertical four-cylinder Vertical three-cylinder Vertical four- | Vertical four- 
triple expansion triple-expansion triple-expansion ‘cylinder triple- \cylinder triple- 
for Laetg’s ogee for ipower — a ‘i 
: Scotch boilers Scotch boilers Belleville : 
Boilers tor }-power water-tube tor }-power water-tube Niclausse boilers boilers Diirr boilers. 
boilers boilers 
Speed at load 18 knots 18 5 to 19 knots 18.5 knots 18.5 knots 18.5 knots 
draught 
Coal capacity 650 tons (of 1000 kg.) 1000 tons (of 1000 kg.) 5C0 tons (of 1000 kg.) 500 tons (of 600 tons (of 
at oad 1000 kg.) 1000 kg.) 
draught 
Masts .. .. Two military masts witb As before As before As before As before 
fighting tops, foremast 
with inside ladderways 
Number of 655 | 565 439 439 439 


crew 


* Above-water torpedo tubes. = t ‘Submerged tubes, 


armoured cruiser, Ersatz-Leipzig, will be fitted with two- 
thirds cylindrical boilers and one-third water-tube bvilers 
of the system which will be found best from the results 
of the trial trips soon to be commenced. 

The English Navy seems to prefer Belleville boilers for 
bigger ships ; the French Navy provides for these ships, 
together with the Belleville boiler, those of D’Allest and 
of Niclausse; the Diirr boilers are very similar to those 
last mentioned, The trial trips of this and the next two 
years will show more clearly the value of the different 
types of the boilers. All the so-called theoretical discus- 
sions and contentions are useless; only practical expe- 
rience can decide this question, but years may lapse 
before it is settled. 

In the future the use of water-tubs boilers cannot be 
avoided in navies. By fitting them for one-third of the 
engine power (13,000 indicated horse-power), in first-class 
ironclads, about 140 tons of weight are saved ; and the 
reduction of weight for second-class cruisers of 9000 in- 
dicated horse-power where water-tube boilers are entirely 
used amounts to about 280 tons. The combined working 
of water-tube and cylindrical builers was the subject of a 
paper at the meetings of the Institution last year, but no 
decided opinion was arrived at. 

In the Dutch Navy, too, the combined system is 
adopted for the three new large cruisers, but in a different 
form to ours, as the Dutch intend to generate two-thirds 
of the engine power with water-tube boilers and one-third 
with cylindrical boilers, The leading idea in the German 
arrangement is that, as a rule, the vessel steams at 
reduced speed, and uses only one set of cylindrical boilers, 
keeping the other free for easy cleaning. The water-tube 


boilers are provided in order to get up, in the shortest 
time, steam for the highest engine power; at all other 
times, fires are drawn from those boilers. 





The greater coal consumption seems to be a drawback 
to the ure of water-tube boilers; only actual trials of ships 
in service will decide the merits of each type of boiler. | 


In the meantime we are in the dark. It is, at any rate, 
hazardous to proceed with the use of water-tube boilers, 
so long as we have only the experience acquired in the 
French Navy and nowhere else, but the increased fighting 
power demanded, which cannot be provided otherwise, 
forces us to such action. What an engineer of note wrote 
a short time ago in the Daily News is certainly correct, 
viz., ‘‘In the next war the side which has the best boilers 
will win.” 

Some more characteristic features of German ships of 
war could be brought forward ; for instance, the fact that 
the protective underwater deck is never cut through for 
ventilating or coaling purposes ; then the uliar con- 
struction of the cork-filled cofferdams ; the singular shape 
of the stern and rudder; the very high bow and lowstern ; 
_ it would take too much time to thoroughly deal with 
them. 

‘The annexed Table and three sheets of sketches (see 
Figs. 1 to 9, pages 826 and 827) contain the particulars of 
the German men-of-war of the latest type. 

I trust, though this paper is necessarily very incomplete 
on account of the very short time available for its prepara- 
tion, the Institution will perceive from it how hard we had 
to work here in Germany to call into existence a navy in 
the short space of a quarter of a century ; how we had to 
study and to test in order to achieve the result that the 
vessels planned by German designers, and constructed 
out of German material in German dockyards, shall 
fully equal to the vessels of the old English and French 
navies. I hope that this may be the case. 





A TorkisH Navat Station.—The Turkish authorities 
have decided to establish a naval station at the Gulf of 
Alexandretta, with the view of preventing the importation 


of arms into —, and with the view, also, of watch- | 
0} 


ing the movement of foreign ships of war upon the Syrian 


coast. 


Vulcan Works, Weser Works, | 


| 
LAUNCHES AND TRIAL TRIPS. 
| Mr. D.M. Cummine, Blackhill Dock, Glasgow, launched 
on May 29 the Hornby, a steel screw lighter 70 ft. by 
| 19 ft. by 6 ft. 6 in. moulded. She is to be propelled by a 
| pair of high-pressure diagonal engines having cylinders 
9 in. in diameter by 12 in. stroke, designed for a working 
pressure of 120]b.. The machinery is being fitted by 
Messrs. Shanks, Morrice, and Co., Pollokshaws. 





Thes.s. Wilhelmina, built by Messrs. Short Brothers, 

| Sunderland, for De Naamloose Vennootschap Stoomvart 
| Maatschappy Noord Europa, Rotterdam, went out on 
‘trial on the 3rd inst. A series of runs on the mea- 
sured mile gave a mean speed of 124 knots, which was 
considered satisfactory. The dimensions are: Length, 
314 ft.; breadth, 43 ft.; and depth moulded, 23 ft. 10 in,, 
with a deadweight carrying capacity of about 4100 tons. 
The triple-expansion engines, with cylinders 224 in., 
37 in., and 61 in. in diameter by 42 in. stroke, have been 
supplied and fitted by Messrs. Blair and Co., Limited, 
of Stockton, and work at a pressure cf 180 lb., the boiler 
being fitted with Howden’s forced draught. 

The steamer Lord Kelvin, which was recently launched 
by Messrs. Bartram and Sons, of Sunderland, went en her 
trial trip on the 5th inst. The vessel is owned by Messrs, 
Jchu Heron and Co., of Liverpool, and has been super- 
intended during construction by Messrs. Flannery and 
Tritton, of Liverpool and London. She is of the fol- 
lowing dimensions: Length, 350 ft.; breadth, 45 ft.; 

|and depth moulded, 26 ft. 9in., with a carrying capa- 
| city of about 5200 tons on a very light draught of 
| water. The main engines, which have been supplied 
by Messrs. John Dickinson and Son, of Sunderland, 
| have cylinders 24 in., 39} in, and 65 in. in diameter 
by 42 in. stroke; and steam is supplied by two large 
single-ended boilers. A speed of 11} knots at 78 revo- 
lutions was obtained. 


| The Hardy, torpedo-boat destroyer, built by Messrs, 
Doxford and Sons, of Sunderland, had her official full- 
' power trials on the mecsured mile off the Maplin Sands 
on the 6thinst, The speed stipulated for by the Admiralty 
is 26 knots, and the Hardy easily achieved a mean rate 
| of 26 8 knots for six runs over the measured mile, and a 
| mean speed of 26.514 knots for three hours’ continuous 
| steaming. The mean steam pressure in the boilers was 
| 189 lb. per square inch, and the mean revolutions were 
360 per minute. The average indicated horse-power 
| developed by the engines during the trial was 4184. The 
| vessel returned to Chatham to be prepared for her coal 
| consumption triale. 








| The s.s. Truma, built by Messrs. Short Brothers, 
| Sunderland, was taken out on her trial trip on the 8th inst. 
with satisfactory results, a speed of 114 knots being 
obtained. The vessel is of the following dimensions: 
Length, 255 ft. ; breadth, 36ft. 9in. ; and depth, 20fb. 4in., 
with a carrying capacity of about 2550 tons. She has 
been built to the order of the Truma Steamship Company, 


Arendal. 


The trial trip of the s.s. Eronto, built by the Elsinore 
Iron Shipbuilding and Engineering Company, Elsinore, 
| Denmark, to the order of Messrs. Hans Kicer and Co., 

Drammen, Norway, took place on June 10 in the Sound, 
| and was considered very satisfactory. The vessel is built 
| of steel to the highest class at Norwegian Veritas, and 

her dimensions are 238 ft. 9in. by 34 ft. 3 in. by 13 ft. 3 in. 
| depth of hold. The engines are of the triple-expansion 
' type with surface condenser. During the trial trip the 
engines indicated 950 horse-power, and the normal speed 
was 10 knots with a consumption of coal, it is stated, of 
only 0.6 kilogramme per indicated horse-power. 





| On the 12th inst. Messrs. Ropner and Son, of Stockton- 
on-Tees, launched'a steel screw steamer of the following 
| dimensions, viz. : Length between perpendiculars, 270 ft. ; 
| breadth extreme, 39 ft. 6in, ; moulded depth, 17 ft. 6in. ; 
| which they have built for Mr. Christian Klaveness, of 
| Christiania. The vessel has a deadweight carrying capa- 
| city of 2625 tons on 17 ft, 74 in. The engines will 
| work up to about 900 effective horse-power, and are 
y Messrs. Blair and Co., Limited, having cylinders 20 in., 
33 in., and 54 in. in diameter by 36 in. stroke. Steam is 
| supplied by two large steel boilers working at 160 lb. 
| pressure. The name of Kingswood was given to her as 
she left the ways. 





The Danish ironclad Skjold was recently launched from 
the Royal Dockyard, Copenhagen, in the presence of the 
King and Queen of Denmark and a distinguished gather- 

|ing. The displacement is 2156 tons; she has twin pro- 

| pellers, and the engines are calculated to give 2200 indi- 
| cated horse-power. The length is 221 ft. and breadth 
| 87 ft. The Skjold is built of steel, and has 51 water-tight 
| compartments, besides the compartments in the double 
bottom. The armour extends from 34 ft. below to 3 ft. 
above the water line, and consists of 9-in. Harvey steel, 
| decreasing down to 7 in. towards the ends of the ship. 

The turret armour is 8 in., and there is a protective 
| armour deck, 2 in., over the whole of theship. The arma- 


be | ment consists of a 9-in., about 25-ton, breechloading gun, 


| in the turret ; three 5-in. rapid-firing guns, in three small 
| turrets, each protected by 5-in. armour; four smaller 
| rapid-firing guns, and two mitrailleuses. The Skjold willbe 


| fitted with electric working appliances for the working of 
_ the turrets, and for the handling of the ammunition, 





Tur Errret Tower.—Certain improvements are to be 
carried out in this structure with a view to the attraction 
of visitors during the French exhibition year, 1900. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communtcated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of ifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
py tne is, tn each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the po ee sp | the pt of a complete specijicati 

ve notice at the Patent Office of opposition to the grant of a 
‘atent on any of the grownds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


13,383. P. J. Parmiter, Ansty, Wilts. Horse 
Rakes. [4 Figs.) July 11, 1895.—q is the main axle of the 
rake, which is made tubular and provided with the extension 





means according to this invention for informing the driver of the 
locomotive L which one of three or other number of roads is open 
for his train. The levers A, A! for the sets of points a@ and a! 
respectively, which determine the road to be taken, are connected 
to a commutating switch C, by which, according to the position 
of the levers A, A', one terminal of a battery B is put in circuit 
with one, two, or more of the conductors D!, D2, D3, D4 placed 
by the side of the line to be traversed by a brush or rubber E 
connected to one terminal of the indicating instrument F on the 
locomotive. The other terminal of the battery being connected 
to earth G, and the other terminal of the indicating instrument 
being also connected to earth through the wheels and rail, 
according to the position of the points, this instrument receives 
one, two, or more more impulses, as the rubber E traverses such 
of the successive conductors D as are for the time in circuit with 
the battery. Instead of conductors D1, D?, &c., and a rubber E, 
electro-magnets may be employed influencing a relay on the 
locomotive as it passes, the indicating instrument being worked 
by thisrelay. (Accepted May 80, 1896). 


LIFTING AND HAULING APPLIANCES, 


W. H. Lindsay, Bristol. Coil Clutch and 
Brake for Winans and Hauling pom 13 Figs.) 
May 14, 1895.—The coil }, which preferably consists of one piece 
of steel or other suitable metal throughout, but which may be 
made in links properly connected, or may be a wire rope, éur- 
rounds a bush c keyed on the winding drum shaft d. The coil b 
tapers, from a central head b', in opposite directions, and has 

dingly two small ends or tails 62. The head 1 engages ina 





pieces b, b in the usual manner, the axle being adap 
rotated in the brackets c, c (to which the draught shafts d are 
connected) by means of a lever e operated by atreadlef. g are 
arm3 or brackets fixed to the tubular part of the axle a and carry- 
iog between them the rod h, upon which the rake teeth are 
mounted in the usual manner, whereby when the lever ¢é is 
depressed the bar h will move dowaowards to lifc the points of the 
teeth from the ground. i¢ are groups of extension teeth which 
are carried on rods hl in alignment with the rod h. The rods h} 
are each pivoted at one end upon one of the arms g (Fig. 1), and 
at the other end provided with a hook j designed to engage in an 
eye on an arm k on the adjacent extension of the axle a. J is the 
bar carrying the usual clearing rods m. The bar / is fixed to the 
brackets c, and /', l' are jointed portions of the said bar cor- 






Fig.7. 








responding with the extension teeth i, and which can be 
turned from the position shown in full lines in Fig. 1 to 
the position shown in dotted lines. In order to decrease 
the width of the rake, assuming it to be extended to its full 
width, the hooks j on the ends of the bars /! are disengaged from 
their eyes in the arms k, and the extension enue of teeth 
are turaed into the position where they lie on the ordinary teeth. 
The extension pieces b of the axle a are then pushed into the 
tubular piece and tightened therein by set-screws. Also the 
extension portions Z| of the bar / are turned back. Ia order to 
firmly hold the extension teeth when turned up, as indicated in 
Fig. 2, there are provided on the axle @ hooks », which when 
not inuse hang as shown in full lines in Fig. 3, and which when 
required to retain the teeth are turned up as indicated by dotted 
lines. o are special clearing rods for turning hay or the like. 
These rods o are fixed to a bar p provided with a series of eyes ¢ 
by which the bar may be suspended upon the usual clearing rods 
m in the manner shown in Fig. 2. (Accepted May 20, 1896:. 


ELECTRICAL APPARATUS. 


9433. KR. Burn and L.G. Tate, London. Electrically 
Signalling on Locomotives and Apparatus for that 
Purpose, [2 Figs.) May 13, 1895.—Fig. 1 shows diagrammatically 
the application of this invention to signal ‘‘ safety ” or ‘‘ danger” 
tothe driver of a locomotive. A is the signal lever or other part 
of the apparatus which moves the signal to indicate ‘‘ safety” or 
“danger.” B is the battery, the terminals of which are connected 
to the commutating switch C, which is connected to A. D is the 


Fig. 1. 
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conductor laid parallel to the rai], E the brush or rubber carried 


by the locomotive, and F is the indicating instrument. According 
a8 the signal is moved to safety or danger, the conductor from C 
to D is, by means of the switch, put in circuit with the one or the 
other terminal of the battery B, the other terminal being connected 
to earth G, to which also one of the terminals of F is always cou- 
nected through the wheels and rail. Fig. 2 shows diagrammatical 


recess provided for it in a saddle e, bolted or otherwise secured to 
the drum a. A link f pivoted in a bracket 1 bolted to the drum 
acts, through the screws f2, upon the two tails b? of the coil 6. The 
screws f2 are for taking up slack in the coil due to wear or other 
cause. An arm g is connected at one end to the link /, and, 
towards the other end, to a rod h connected to a sleeve ¢ loose on 
the drum shaft d, on which the sleeve i is free to be moved axially 
by means of the rocking shaft 11. Movement of the sleeve 
towards the drum a causes the coil 6, acted upon at the tails by 
the link f through the screws /2, to contract on the bush c, which, 
prior to being thus bound, rotates within the coilb. Binding of 
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the coil b on the bush ¢ causes the drum a, previously stationary, 
to rotate with the shaft d and in the samedirection. By moving 
the sleeve outwards on the shaft d, the coil b is relaxed to a degree 
which is under control, and hence the coil serves as a brake 
governing the drum a in lowering or unwinding. The link f may 
be fitted with buffer springs for cushioning the effect of putting 
the coil into and out of binding action, or the springs may 
arranged to hold the coil in or out of bind as may be required. 
Instead of using one coil such as b, two coils may be employed, 
each tapering from a head to a tail, the heads being secured 
together oe along the bush c ; or the two separate coile may 
be placed with the tails meeting midway on the bush. The em- 
ployment of bushes may in some cases be dispensed with, and 
the coil or coils wrapped directly round the shaft. Incases where 
the loads are heavy and the driving slow, the coil is not tapered 
but is preferably of uniform section throughout. (Accepted 
May 6, 1896). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7593. J. M. Wallace and T. W. Wallace, Peebles. 
Pipe Boring Tackle, (2 figs.) April 16, 1895.—This in- 
vention has for its object to provide a ready method cf fixing a 
cramp to pipes for the pur; of using a ratchet brace or other 
boring instrument, and it is specially applicable to pipes laid in 
confined positions, such as gas, water, or steam pipes, and to 











pipes of various sizes. According to this improved method the 
cramp B that is to hold the brace or boring tool is fixed to the 
pipe by means of a block chain C which is passed round the Pi 

and hooked on to a stud on the cramp foot. The other end of the 


' chain is fastened with a screw and thumb nut to tighten it round 


| so as to 


the pipe. The cramp B is made with a base A, of inverted /-form 
tly straddle the pipe, and also with a rearwardly project- 
ing heel part A' which gives sufficient resistance to sustain the 
strain caused by the ratchet G or other boring instrument when 
drilling the pipe. The chain C js secured at one end by means 
of a long screw D passed Se the projecting lug A? of the 
base A, and, at the other end, it is hooked on to a stud or hook E 
at the opposite side of the base of the cramp. The in can be 
hooked on the stud at any link suitable to enable it to embrace 
the pipe F. The chain can be tightened up by means of a nut D! 
on the screw D to such a st as is sufficient to hold the 
cramp in position. The cramp can be secured in the line of the 
pipe so that the resistance of the boring tool helps to steady the 
tackle and give a much firmer grip. iso, by having the base of 
the cramp on the upper side of the pipe, the tackle can be ad- 
ieee to a greater variety of sizes of pipes. (Accepted May 20, 


PUMPS. 


6935. H. Morris and F. Bastert, London. Rotary 
Pumps, (3 Figs.) March 30, 1896.—Tne drums K, K are sepa- 
rated by a plate P of horse-shoe shape which occupies such a 
position that the disc or mid-feather H rides close on to it, and so 
that it serves as a fill-gap uader the mid-feather H. Q are spaces 
in the inner periphery of the cylinder, connected by channels R 
with the suction side S, and the delivery side T, respectively. 
The hollows in the peripheries are in the full length of the two 
drums, and these correspond with the length of the ms G, G, 
which enter them without ever being in contact, there being a 
positive clearance between them, the rotation of the drums being 
so timed with that of the pistons that they never touch each other. 
The two drums are keyed on the lower shaft O', and the ends are 
provided with ring flanges U, receesed into the cylinder covers N, 
where they become lubricated from the oil holes V, or from the 
tubular liners W, of the stuffing-boxes X, side flanges also pre- 
— escape of water at those parte. When the pistons G 
travel in the direction of the arrows, S is the suction side, and T 
is the delivery side. The shaft C is rotated by the pulley D, the 
shaft C* following by the gearing of the gear wheels E, E!. 
The pistons as they rise above the inlet create a suction, and 
water flows into the upper half of the cylinder, the vanes @ 
of the drums closing the passage from b to c between the cylinder 
mouth and the sleeves M, so that the water follows the 
pistons. When the pistons have travelled upwardly a 
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certain distance, the vanes a of the drums have travelled 
downwardly until the following pistons emerge from the hollow 
between the two vanes, and these then become the suction pistons, 
at the same time they pocket the water which the previous pistong 
had sucked up, so that said body of water is carried round to the 


be | Outlet T, where the first of those two pistons enter other hollows of 


the rotating drums, the next vanes of which close the passage 
between the cylinder throat and the sleeves, consequently the 
water or fluid passes by the outlet T under pressure of the next 
descending — In Fig. 8 the surface from d to e is under the 
thrust of delivery, and the surface from } to c is under the thrust 
of suction. In order to counteract these thrusts, the hollows J in 
the body of the drums are arranged symmetrically, so that a 
hollow is diametrically opposite a hollow, and a vane is diametric- 
ally opposite a vane, and fluid spaces Q are provided from 7" to s', 
and from p' to qg' in the cylinder opposite to and of a width pro- 
rtionate to the mouth b to c and the throat d to ¢ respectively. 
hese fluid spaces are connected respectively to the suction and 
delivery side by channels R made in the cylinder covers or out- 
side. As the thrusts of the water or fluid in these spaces on the 
body of the drums are practically equal to the thrusts of the 
column of water on the exposed surfaces on the suction and 
delivery sides respectively, they balance each other and relieve the 
peripheral surfaces of the drums from frictional contact with the 
cylinder, and the shaft in its bearings from the friction due to 
those thrists. (Accepted May 6, 1896 


RAILWAYS AND TRAMWAYS. 


21,553. G. Flett and Dick, Kerr, and Co., Limited. 
Joints for Rails for Railways, Tramways, &c. 
(3 Figs.] November 13, 1895.—The object of this invention is to 
produce a rail having’s practically continuous bearing surface for 
the tread of the wheel, and thus to obviate the wear and tear due 
to the open space which exists with rails joined in the usual 
manner, The rail with its head A, web A‘, and flange A? formed 
in any well-known manner is provided upon one tide with a fish- 

late B, which makes a bed near to or upon the web, and lies 

tween the underside of the head and the upper surface of the 
flange. The other companion fishplate C is adapted to enter 
a recess or opening D formed within the heads of the meet- 
ing rails A, A, and thus to complete the continuity of the 
rail head or rolling suriace b; pom Doge between the 
ends of the rails which are to jointed. This special fish- 
plate C is rolled or — so as to fill the gap D or take the 
place of the metal which is cut away from the upper part of 





the rail head, and its lower portion rests upon the upper 
surface of the flange, while the fishbo through the 


Its E 
central part of the plate and throtigh the web of the rail in the 
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ordinary manner. The holes F in one of the fishplates are prefer- 
ably equare, rectangular, or of other shape which will prevent the 





























bolte E turning when the nuts are being screwed or unscrewed, 
and the opposite fishplate is made with oval or enlarged holes F! 
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to enable expansion to be provided for. Each fishplate may enter 
recesses or gaps formed in each side of the rail head when &0 de- 
sired, instead of making one continuous or head engaging fish- 

late C and one web or ordinary fishplate B as above described, 
Pa ccepted May 6, 1896). 

12,392. J.J. Adler, Ajmere, East India. Catches 
for Railway Carriage and other Doors or Gates. 
{2 Figs.] June 26, 1895.—This invention has for object the 
construction of a catch which will automatically secure the door 
upon being slammed to, irrespective of the usual lock, and which 
can readily be operated by the guard. In applying this invention 
to the construction of a safety catch for a railway carriage door 
an approximately |_-shaped lever A of metal is pivoted ata centre 
bv, within a metal frame or staple B, secured to the door, and the 
lever is 80 balanced that upon the door being slammed to, its 
lower or shorter arm a will be automatically caused to engage with 
astaple C of special construction, secured to the door-post and 
more particularly described hereafter. The staple C consists of a 
plate of metal, and has formed upon or attached to its face, two 
curved projecting pieces or lugsc, c', arranged one above the 
other, pon crvene. H that upon the short arma of the lever A 
striking either one or other of the lugs, the door will be imme- 
diately secured automatically by thearm aentering the recess or 
space formed by the curved shape of the lower projecting piece or 
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lug cl. At the upper extremity of the vertical arm a!, the catch- 
— or L-shaped lever is provided with a lug d to serve as a 

andle or thumb-piece, by means of which when it is desired to 
unfasten the door, the operator may pull back the vertical arm a', 
thus raising the shorter arm or catch-piece a of the lever A and 
disengaging it from the lower curved piece or lug c! on the staple 
C. The upper projecting piece or lug c on the staple C does not 
fulfil the purpose of a catch, but is arranged in a manner to insure 
the fastening of the door by driving the short arm a of the lever A 
downwards in case the catch-plate should not be in position to 
strike the lower projecting piece or lug cl. In lieu of the above 
described arrangement, the staple C may be constructed so that 
the upper projection or lug c forms the catch, and the lower lug 
cl may be formed so that it will force the lever arm a@ upwards 
when the catch-plate is not in ite correct position for engagement. 
In this case the pivoted lever A is 80 shaped and balanced, that the 
short arm or catch-piece a tends normally to remain in its highest 
position. The staple B carrying the lever Ais furnished with a 
stop, to limit the extent of movement of the lever. (Accepted 
May 6, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
16,668. 


MacCormac, as 
{4 Figs.) September 6, 1895.—A number of steam 
directed underneath the firebars, and one steam jet B is directed 
into a box C which is built into the bridge D of the furnace, and 
ery has an extension C! terminating between two walls 
. F of firebrick, built up behind the bridge and separated from 
each other at a little d ce. These walls E, F have alternate 
bricks left out to give passage for the combustion gases. The box 
C has an upwardly inclined divergent passage terminating in a 
slit c cr a number of holes and the extension Cl, when such 
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passage terminating with a slit or set of 

holes cl, so that air drawn into C through a rforated plate G by 
the injector action of the steam, and hea in its passage along 
the asbpit and through C and C', is directed ina thin stream or 
in numerous separate streams among the combustion gases whi 
over the bridge so as to effect their more perfect combustion. 

ing on the sides of the bridge D is a hellow arch H of firelay, 
space or chamber receiving a supply of air drawn 
through perforated plates K by the injector action of steam jets. 
Ourrents of heated air mingled with steam issue from slits or 
holes A to mingle with the combustion gases. An automatic 
valve (Fig. 4) is connected with the steam supply to the jet pipes, 


is used, has a similar 


ich | the exhaust gases of the engine, an 





and so arranged that when the firedoor is fully opened, the valve 
is opened to its full extent, thus supplying the full strength of 
steam jets when fresh fuel is being applied to the furnacee. The 
valve V is formed at the end of a plunger which works through 
king, and is connected by a lever L to a piston P which worke 
n an oil cylinder O and is urged upwards by a spring S. Through 
the passes a hollow screw T which can be adjusted so as to 
throttle more or less openings to the space above the piston. On 
the firedoor is fixed an inclined nose N, which, when the firedoor 
is opened to supply fresh fuel to the fire, presses down the piston 
P causing the oil to pass from below it through holes in the piston 
covered by a valve X to the space above it. By this movement 
the spring S is compressed, and the valve V is fully opened. 
When the firedoor is closed the spring S expands, raising the 
P and closing the valve V, but this action takes place 
slowly, as the for the oil from above the piston to the 
space below is throttled by the screw T. The action of the appa- 
ratus is as follows: The steam jets directed beneath the firebars 
urge the fire to a more speedy and complete combustion. The 
heated currents of steam and air issuing from c, c', and A impinge 
against and mingle with the smoke and combustion gases ; and 
these acting in conjunction with thelarge surface of highly heated 
bricks of the arch H and perforated walls E, F cause complete 
combustion of the and prevent evolution of smoke. (Ac- 
cepted May 6, 1896.5 


12,354. J. W. Reed, Jarrow, Durham. Steam 
Separating Apparatus for Water-Tube and other 
Steam Boilers, (8 Figs.) June 26, 1895.—In the ehell 1 
and above water level and extending longitudinally for some 
distance at either side of the dome 2 there is arranged and 
secured a special form of baffie-plate 3. In cross-section this is 
somewhat of the form of two partial arches (Fig. 2), springing 
from about the longitudinal centre line of the steam , an 
at the springing one or more inclined channels 4 are provided 
leading towards and connected by piping 5 to the main down- 
circulating pipe 6. The function of the baffle is to prevent spray 
being thrown up into the dome and to assist in separating the 
water carried off by the steam —s into the dome water- 
charged, and in action the water-charged steam will be projected 
against the under faces of the baffie, and some of the water will 
run down into the channels and return to the downtake, while 
the steam deprived thereof will pass up to the dome. According 
to another — of this invention a vertical tubular extension 7 of 
suitable height is attached to the upper side of the dome hole. 
Surmounting this at a suitable distance is fixed an inverted dish 
or = bafiie or cover 8 of greater diameter by which the 
entering steam with its entrained water will be deflected down- 
wards into the annular space in the dome surrounding the afore: 
said tubular extension, In this space is fixed a flat annular plate 
9 for further pope the water which falls upon the shell inside 
the dome and is drained away by perforations 10 and conduits 





























11 to the downtake as shown in the drawings, whilst the drier 
steam rises in the dome. According to a further part of this in- 
vention there is provided and fixed in the dome at one side of the 
aforesaid tubular extension a doubie walled flat vertical partition 
forming a space 12 between the walls 13 and 14 thereof. On the 
wall 13 (and if desired also on the wall 14) there are arranged a 
series of water channels 15 downwardly inclined in opposite 
directions (Fig. 3), and leading to side down spouts 16 which 
again can communicate by openings 17 in the wall 13 with the 
rforations 18 of the uit 19 leading to the main down-pipe. 

e channels 15 are arranged to wigs, Neen other at the outlets 
so that each has a separate discharge. Towards the upper portion 
of the wall 14 is an internal steam pipe 20 provided with slots or 
apertures 21 in its upper side, and having a closed end at 22. 
‘owards the base of the wall 13is an opening 2%, thus giving com- 
munication between the space 12 and 24 leading to the 
steam pipe 25 in the upper portion of the dome. By this arrange- 
ment the steam with any remaining entrained water rises from 
under the inverted dish and passes upwards and into the internal 
slotted steam pipe, being in its passage thus deprived of more 
water. The steam flowing from this pipe is projected against 
the wall 13 of the partition, whereby any remaining water therein 
is separated and drained away by the channel 15 to the side 
spouts 16 as above described, while the now drier steam passes 
downwards and under the wall 13 through orifice 23, where it 
again rises to the main steam outlet pipe 25. (Accepted May 6, 


1896). 

11,955. L. B. Atkinson, Cardiff. Internal Com- 
bustion Engines. (3 Figs.) June 19, 1895.—This invention 
relates to improvements in intexnal combustion engines, and has 

~~" . 


spheric pressure, the temperature at the same time falling, and the 
gas receiving the energy thus expended, in the form of velocity. 
The working fluid now passes into a turbine engine or reaction 
wheel lined with non-conducting substances to stand the tem- 
perature. The working fluid, after paniag cuvertaatet most of 
ite velocity to the turbine wheel, rough the regenerator, 
heating the incoming fluids, whilst in certain cases, where, for, 
example, steam or water gas is |, the gases may be further 
cooled by heating water before being finally rejected. Referring 
to the d » Fig. 1, A is the air inlet to compressing pump C ; 
Bis either a gas holder or a gas producer with or without coolers 
and scrubbers, leading to compressing pump D. The compressed 
gases pass through regenerators E, F, shown here of the trans- 








mission type, but they may be of the storage type with reversing 
valves. G is the combustion chamber, which is lined with non- 
conducting and heat-resisting material. H is the jet, allowing the 
expansion of the gases, and allowing them when expanded and 
moving at a high velocity to impinge on the turbine wheel K. L 
is the exhaust outlet, the passing through the regenerator 
M, and exhausting at N either to the atmosphere or through a 
boiler or heater. The gas passes into the regenerator with a 
normal volume as delivered by the pump; it is expanded by the 
regenerator heating, heated and expanded in the combustion 
chamber, expanded and cooled along an adiabatic curve as it 
issues from the jet into the turbine wheel, and cooled in the 
regenerator or boiler with decreasing volume, which may be greater 
than or equal to the volume of admission. (Accepted May 6, 1896). 


MISCELLANEOUS. 


12,067. J. H. Osbourn and W. Pemberton, Hull, 
and R. Applegarth, London. Method of and 
Apparatus for Softening and Pur gs Water. 
(6 Figs.) June 21, 1895.—The improved apparatus comprises two 
tanks A, A fixed in an elevated position on girders B; water is 
fed to these tanks through branch pipes C connected to the main 
supply pipe D. These tanks have any suitable reagent, such as 
lime or the like, within them, and they are also provided each 
with a branch pipe F at or near the bottom, and with floating 
rose ends G inside the tank, and on the branch pipe outside with 
taps H to allow of the contents of the tanks being run off to- 
gether or separately as desired. Preferably underneath the tanks 
is a settling tank J, which has a downtake pipe K provided in 
front. The water from the branch pipes F of the reagent tanks 
A, A, and also from the main supply pipe D, falls into the down- 
take pipe and comes up through suitable filtering substances L, 
in the bottom or any suitable ve of the settling tank J. The 
supply of water to the settling tank J is automatically regulated 
by means of a graduated float M in the settling tank, which 
actuates the valves N on the main supply pipe D and pipe O con- 
nected to the branch F of the reagent tanks simultaneously, as 
the water falls below the level of the outlet pipe P to the boilers 
or the like. The valves N are opened by the float M connected to 
a forked lever Q. The forks Q! through the valve spindles R 
and are pivoted to a fulcrum joint S attached to a plate T riveted 
to one of the girders B. The pivot U acts as a common fulcrum 
for both of the prongs of the lever Q, thus both valves are actuated 
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by the one float which rests upon the surface of the water in 
the tank J directly above the discharge outlet P. The valves 
can be slid in and out of the plate T either to or from the fulcrum 
on the lever Q and tightened up by means of check nuts V at each 
side of the plate, so as to adjust the amount of opening of the 
valves in proportion as required. The spindles R are each pro- 
vided with a flexible disc W which eo the water leaking past 
the guide nuts X, the bottom sides of which are dished. The 
discs bedding into the dished = prevent the water from 
escaping it the spindles ; also when opening of the valves takes 
place by = = es R being moved downwards by the float M 
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for its object the provision of means, yy t p e 
of the working fluid may be of any desired amount up to the full 
temperature of combustion, for the utilisation of such 
heat as remains in the working fluid after it has been cooled, 
so far as it can be, by — in the engine. The im- 
provements consist in utilising the heat developed by the 
combustion, not for the purpose of raising the pressure of the 
working fluid, to be used in a cylinder, but for the purpose of 
communicating a velocity to, or inc the velocity of, the 
working substance, and then abstracting the motion from the 
working substance by means of turbine or reaction wheels. The 
working substances may be solid or fluid, in the firstinstance, pro- 
vided that the product of combustion is gaseous. The cycle of 
operations is as follows: The working substances, for example, 
gas and air, are passed intoa receiver under pressure by means of 
pumps. They are then passed ee a regenerator, heated by 
are raised in temperature 

nearly to the temperature the rejection of the fluid by the 
engine, then by the combustion of the heated gases the tempera- 
ture is raised to whatever temperature is required, up to the 
highest temperature obtainable by the combustion of the particular 
used. The gases have so far been at constant pressure with 
noreasing volume, and are now allowed to expand by 
out in a jet or jets, so that the pressure falls to about atmo- 
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ping, iscs W act as a spring and keep the movement in 
slight tension owing to their flexible nature. The discharge out- 
lets of the valves N are directed to each other, so that the liquid 
from each commingles and falls together to the centre dished part 
of the top K! of the downtake K. The liquid mixture then over- 
flows to the perforations nearer the outer circumference of the top 
K', and falling on the coned sides of the downtake is then again 
directed to a central discharge on the surface of the water in the 
downtake having access to the lower parte of the tank J. The 
whole of the liquid then passes through any suitable filtering 
medium in the mid part of the tank J, and rising to the surface in 
its resultant state is taken off as requ’ by the outlet pipe P. 
As the resultant waters fill the tank J they lift the float M, which 
closes both valves N when the water gets too high to allow of it 
toy away easily through the outlet pipe P. (Accepted May 6 
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OUR NEW ORUISERS. 
(Concluded from page 777.) 

On pages 834 and 835 engravings are given of the 
machinery of the new cruisers Juno and Doris, 
constructed by the Naval Construction and Arma- 
ments Company, Limited, Barrow-in- Furness, and 
these may be accepted as representing generally 
the arrangement of the machinery fitted by the 
company to a long list of warships recently engined, 
including the Latona, Melampus, Naiad, and Flora, 
of 9000 indicated horse-power ; the Jason, Jaseur, 
and Niger, of 3500 indicated horse-power, the 
Majestic, of 12,000 indicated horse-power ; but with 
more recent cruisers—Powerful, Niobe, &c.—there 
has been a change of arrangement, to which we shall 
refer later. We also give below a view of the 
engines of three 27-knot destroyers constructed ; 


long. The thrust-block is of the horseshoe type, 
and the total surface in each block is 1252 square 
inches. The stern shaft is 15 in. in diameter, and 
in all cases the shafting is hollow. These dimen- 
sions apply to the 9600 indicated horse - power 
engines of the Juno and Doris illustrated, but differ 
very little from those of the 9000 indicated horse- 
power engines for preceding cruisers. Thestarting 
and reversing gear is so clearly shown that any 
description would be superfluous. The air pumps 
are driven from the high-pressure crosshead, and 
they are arranged to deliver through filter tanks 
into the main feed tanks. The condensers are built 
of naval brass. They are placed at the after end 
of the engines. The cooling surface in the case of 
the Juno and Doris is 10,600 square feet, and sepa- 
rate circulating pumps are provided. Special con- 
densers are fitted for the auxiliary plant in the ship. 





on the engravings, but in the Jason class, where 
the horse-power was 3500 indicated, and where 
weight was of still greater importance, cast-steel 
bedplates of H-section were used, with wrought- 
steel back and front columns, while in fast Channel 
steamers the cast-iron bedplate is of ordinary box 
form with flat bottom, cast-iron front columns, and 
wrought-steel back columns. The weights of the 
framing of these three types are given in the sub- 
joined Table. 

In the case of the Juno and Doris, with framing 
much of the same type and weight as in the Latona 
and Majestic classes, the weight works out to 
.081 cwt. per indicated horse-power against .12 cwt. 
per indicated horse-power in the Duke of Lan- 
caster, and .35 for a Clan liner intended princi- 
pally for cargo carrying, but when we come to the 
torpedo-boat destroyers where steel is used for 
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Twin-Screw TrRipLeE-ExpaNsion Enoines or H.M. Torrepo-Boat DestoyER ‘‘SturGEoN.” 


while on page 832 is a Table giving interesting data 
of the machinery of representative ships, naval and 
mercantile, constructed by the same firm. 

But first as tothe general arrangement of the Doris 
type of engine—three-cylinder triple-compound. 
The high-pressure cylinder has a piston valve, and 
the other cylinders, double-ported slide valves ac- 
tuated by the ordinary link motion, as clearly shown 
on the engravings, pages 834 and 835. The piston 
valves are balanced, and relief rings are fitted to 
the intermediate and low-pressure valves to reduce 
the load on the gear. The piston-rods and valve- 
spindle glands are fitted with metallic packing. 
The forgings are of mild steel throughout. The 
pistons are of conical form, the angle of the low- 
pressure being about 23 deg., and the thickness 
2t in. at the boss, and 1} in. at the rim. The 
piston-rods are 7 in. in diameter ; the connecting- 
rods are 6 ft. 6in. long and 64 in. in diameter at the 
smallest part. The crankpins are 14 in. in dia- 
meter, and 16 in. long. The crankshaft is made in 





three interchangeable parts of forged steel, and is 
13} in. in diameter, while the bearings are 16 in. 


Weights of Bedplate and Framing in Three Types 











of Ships. 
Total 
Weight of Weight of | Weight of 
Name. Bedplates Columns | Bedplates 
Complete. and Guides. and 
Columns. 
tne. cwt. qr. tns. cwt. qr. |6ns. cwb. qr. 
Jason class .. Are Teg 4 61 9 *3 1 
Latona class . os van BER 16 16 0 | 2@ 13 2 
Fast twin-screw Channel 
steamer, Duke of Lan- 
caster’ ee --|16 1 0 16 15 0 | 82 16 1 











Practice in the cylinder details does not show 
any material difference as between one set of en- 
gines and another, nor between the machinery of 
warships and high-speed merchant steamers. The 
element of weight affects the framing and the con- 
struction of thecondenser. In the cruisers of 9000 
and 9600 indicated horse-power, cast-steel bedplates 
of channel section were adopted, with cast-iron back 
columns and wrought-steel front columns, as shown 


|columns and bronze for bedplates, the weight is 
reduced to .02 cwt. per indicated horse-power. 
|The annexed view of the engines of the Sturgeon 
ishows the form of framing. The new cruisers of 
|the Powerful class, however, differ entirely from 
|the others. The standards are cast steel of box 
|section, and there are two in front and two 
behind for each of the four cylinders, so that the 
surface is the same on the ahead and astern guides. 
There is, however, a material addition to the weight 
of the framing, the proportion to power for framing 
alone being .133 cwt. per indicated horse-power 
against .081 cwt. per indicated horse-power in the 
Doris. The bedplate and framing combined of the 
Niobe is about .128 cwt. per indicated horse- 
power. The bedplates and framing of the Niobe 
are practically of the same type as the Juno and 
Doris, but the number and arrangement of the 
cylinders and cranks are the same asin the Power- 
ful — four-cylinder triple-compound. The high- 
pressure and intermediate cylinders have piston 
valves, and the two low-pressure cylinders the 





ordinary flat double-ported slide valves actuated by 
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PARTICULARS OF MACHINERY OF REPRESENTATIVE MODERN STEAMERS, NAVAL AND MERCANTILE, CONSTRUCTED 





BY THE NAVAL CONSTRUCTION AND ARMAMENTS COMPANY, LIMITED, BARROW-IN-FURNESS. 
















































































| | | | 
| | | Indicated | Indicated | 
Indicated — torse- Power Horse- Power. 1c3ting 
| aS Se Total | Weights ps Seng per Ton in | Per Square | a 
| ‘ | | Sachiney Boiler- Foot of Grate gorse. Puwer 
s | Y- — Rooms. Surface. . 
: Cylinders. Ss | Type of | Number and | = 
Name of Chass. Stroke. g | Engines, | = Type of Boilers. | l ] l | l REMARKS. 
| E | ig ¢ |g ge las fio (Rice ped 
| = | 2/2 & 8a (2, 28|_2\44|_2/a8| 3103/3 
| a ae 0Oog8 (é ee leenteleee 2/82/82 BP SF\ EP) 82 | es 
| \3 gg ES [3 42 G22.tisce 32 | £4 | 38| 88 | 28/55 | 38 | 58 
| |e teal EA tz ail a5 \ hal dl een ZA eA (2° | aA Ze | ma | 2 | = | 
i | ie. . |in. 8q. fe |sq ft, tons | tons | | | | 
Australiat .. ‘A Fag “yu 137 | Wy 5,810 8,876 me aS 15,191 | 613) 7 | 418 2 7.44 11.3 | 14,06 21.48 11.32 | 17.30; 2.61 | 1.7L | From Mr. Dur- 
| 78 in. by 42 in. | ‘TS. triple | | | | ston’s paper. 
Edgar t .| “7 ay bagi 155 |Vertical triple 10,172 12,550 (0.7 8 cylindrical 24,879 | 849) 1135 | 639.8 8.93 | 10.9 | 15.99 | 19.61 11.98 14.78 | 2.44 1.98 Dito 
| 88 in, by 51 in. | } } | | 
Pelorus iets 204 “a oh = Ag a 5,000* 7,000* lise 8 Thorpycroft 17,720) 352} 860! ~ | 18.88/19.44!) .. 14 20| 19.88| 3.54 | 2.53 | * Estimated. 
54in., by n. triple H | 
Majestic --| 40in., 59 in., 156 | Ditto 10,418 12,497 0.77 8 cylindrical {25,570 821) 1300 726 8.01} 9.61 | 14.15 | 16.99 12.68 | 15.22 2.45 2.04 
| s8io., by 51 in | | | 
Powerful (two low-145 in 70 in.,two 260 | Four - a 18,000* 25,000* | -- | 48 Belleville |6y,453/2192) 2250 | 1184 8.0 |1111/15.20/ 21.1 | 8.21/11.40! 385 2.77 * Estimated. 
pressure cylinders) | 76in., by 48 is. triple | 
Niobe (two low-pres-|84 in.,Bt4i0.,twe) 300 Ditto 12,500* 16,500* 30 o annlead 1525 | 720 8.19] 10.81 | 17.86 22.91 8.62); 11.38 367 2.78 | * Estimated. 
surecylinders) ..| 64in., by 48 in. | | 
Latona ai 334 in. 49 in. 155 Three-crank 7,261 9,455 |1.3. § cylindrical |15,881| 581} 728 | 433.6 9.97 | 13 | 16.74 21.80 12.49 | 16.27 2.18 | 1.67 
| 74in., by D. triple 
Flora .. e co wat 155 Ditto 7,187 9,008 |13, g ” 35,708) 581} 720 468 9.21 | 11.53 | 15.69 | 19.66 12.37 | 15.50, 2.19 | 1.75 
| 74 in., by 39 in | | } | 
Juno .. - a ay in., 49 in., 155 | Ditto 8,000* 9,600* | 1 8 » 18,750) 593} 900 | 56% 8.88 | 10.7 | 14.18 17.02 13.35 | 16.02, 2.34 195 | * Estimated. 
| n., b¥ D \ | | 
Jason .. Ry in., $4 in., 155 | Ditto 2,676 8,552 |21 4 locomotive | 6,388) 182; 203 122.5 12.86|17.1 | 21.84 29 14.70|19.51 238 1.79 
n., by D. | | | | 
Sturgeon class = ai aes £00 | Ditto 4,492 | 2.5 4 Blechynden 0,652! 156) 109 | €0.5 41.21 |74.28| .. 28.79 | ne | 2.14 
n., by 18 ip | | | 
Avon and Bittern) 204 in., 81 in., 250 Four-crank 6,000* |2.5" 4 Thornycroft | 13,400 236) 145 81 41.31 | on |VE07] w. |S508) .. 2.23 | * Estimated. 
(two low-pressure) two 34 in., by triple | | | | | 
‘ eylinders) 18 in. al a | 
mpress of India ot assis! , | 
Empress of China Fo hag hgng } 160 ‘ee 979 10,000 '0.75 ‘a 20,193! 701; 1489 715 5.54 | 6.95 | 11.15 13.98 11.26 | 14.25 253 2.01 
Empress of Japan | renee | P Howden’s forced dit. iia | | | 
Clan Liner... = ina 38 oF 200 Ditto . 2,300 | 1 | 2oylindrical | 4,110 95 835 175 6.86) .. Id) .. [M2 .. | 18 
|63 in., by 42 in. | | | 
Fast twin - sorew| 24 in., 36in., | 160 Ditto 3,395 | 5,473 | 1} 2double-ended| 9,419 276 525 813 6.46 |10.85 | 10.84 17.48 12.80/ 19.83 2.77 | 1.72 
steamer Channel /66 in., by 33 in. ; | cylindrical fda | | 
Fast paddle .. ..| Two 60in., two} 87 | Four-cylinder 6,200 | .. 4 double-ended |12,249 525 688 | 367 9.05 | 16.89 11.80; .. | 1.97 
88in., by 72 io. | two-crank | | | eylindrical | 
compound — | 
j | i | 





double eccentric link motion. The high-pressure 
and intermediate cranks are placed directly oppo- 
site each other; the two low-pressure cranks are 
also opposite, but at right angles to the high pres- 
sure and intermediate. As to the other differences 
in the general arrangement of the Powerful’s machi- 
nery, we defer reference, as we hope to completely 
illustrate that vessel when she runs her trials. 

We come now to the size of the cylinders. These 
are given in the first column of the Table. The 
difference between naval and merchant practice is 
evident if the ratios of the volume of the high to 
low pressure cylinders are considered. In the case 
of the Duke of Lancaster—a fast twin-screw Channel 
steamer—it is 1: 5.22; in the Pacific mail steamers 
named, 1 : 6 56; and in the Clan liners, which may 
be said to represent the cargo carrier, 1 : 7.5 ; but 
this latter is affected largely by the 200 lb. 
against 160 lb. pressure. In the case of the 
Admiralty vessels, the ratio is lower. In the 
Latona, Flora, and Juno classes, the ratios are 
practically alike ; for the latter it is 1 : 5.04. Some 
of the Naval Defence cruisers had a ratio of 1 : 4.88, 
and the Majestic battleships approximate this, 
1: 4.85. OF course, it will be readily understood 
that in the case of Pacific liners, which indicate 
merchant liner practice, the vessel is always run- 
ning with full power, and therefore in design, 
economy and equal loads on the pistons are sought 
at this power ; in a cruiser, the usual or cruising 
speed is with about three-fourths power. It is 
further interesting to note that with the great 
increase in the initial steam pressure in the Power- 
ful and the Niobe, the ratios are greatly affected. 
In the former, with 260 lb. pressure in the boilers, 
and reduced to 210 lb. at the engines, the ratio is 
1: 5.71; in the latter, with 300 lb. pressure in the 
boilers, reduced to 250 lb. at the engines, the ratio 
is 1: 7.1; while in the Pelorus, with similarly high 
pressure, the Admiralty specifications indicate a 
ratio of 1: 6.94. When we come to the torpedo- 
boat destroyers, however, although the pressure is 
200 Ib. in the Sturgeon, and 260 Ib. in the boilers 
reduced to 220 Ib. at the engines for the Avon 
class, the ratios are 1 : 5.45 and 1:5.475 respec- 
tively. Here the result is probably affected by 


the desire to get the highest power for a minimum 
weight without regard to practice ; the piston speed 
is abnormally high. 

Tt is not our intention to review the results of 
the verse’s already tried ; these are given on the 
Table, and the uniform success of the Barrow boats 





+ The first three ve:sels in the Table were not engined at Barrow ; we have added them to the Table for the sake of comparison with modern work. 


in the past gives promise of equally satisfactory 
issue of the tests of vessels now completing. But 
the boiler question necessarily obtruded itself. In 
the vessels included in the Table all types are 
represented — the double-ended cylindrical boiler 
in the Latona ; the single-ended boiler in the Flora, 
Juno, Majestic, and others; the locomotive boiler 
in the Jason class; the small tube water-tube 
boiler in the destroyers Sturgeon and Avon, 
and the proposed Pelorus, and the Belleville 
boiler in the Powerful and Niobe, while Howden’s 
system in the Clan liners can be compared with 
the closed stokehold system in the others. It 
will be noticed that a more liberal allowance 
has been made in the Juno and Doris cruisers than 
in the earlier cruisers—the Latonas, for instance— 
especially in tube surface, the heating area being 
1.95 square feet per unit of power against 1.7, 
while the indicated horse-power per ton of boiler 
is only 17, against 19 to 21 in the Latonas and 
Edgars of the Naval Defence fleet. The power per 
ton of machinery is therefore expected to be less= 
10.7 against 13 in the Latonas, with a corresponding 
difference in the power per unit of weight of boilers 
=17 against 21.8 horse-power per ton. In the 
Jasons—with locomotive boilers—the power got 
— ton of machinery was 17, and per ton of 
iler 29. It will be noticed that in the Clan 
liners, with Howden’s system of forced draught 
and where no consideration was given to economy 
in weight, the power per ton of machinery is 6.86, 
and per ton of boiler 13, which latter is most satis- 
factory. We have data of steaming in ordinary 
service, showing a very high degree of economy in 
fuel ; but that point is not in question now. 
Attention will at once be attracted to the results 
anticipated in connection with the Powerful and 
Niobe in view of the installation of Belleville 
boilers. We have already referred to the more 
liberal allowance in engine framing, and may also 
add that the bearing surfaces are in excess of 
former practice. In the Powerful, for instance, 
the bearings of the crankshaft are 23 in. long and 
20 in. in diameter; the crosshead pin bearings 
are each 13 in. in diameter by 13 in. long. In 
the Niobe, which is a smaller engine, each crank- 
shaft bearing is 21 in. long and 17% in. in 
diameter, and the crosshead pin bearings are each 
11 in. in diameter by 10 in. long. As regards the 
boilers, they are much more ample than in the case 
of vessels with cylindrical boilers ; that is reflected 
in the small power anticipated per square foot of 











grate—under 11 horse-power—whereas even with 
natural draught 13 to 15 is got with other boilers ; 
probably a greater margin is allowed. Again, the 
heating surface per unit of power is higher—2} 
against 1? to 2 with cylindrical boilers. The power 
should, therefore, be easily attained. These facts 
should be borne in mind in comparing weights, for 
they explain in some measure the fact that the 
power per ton of weight in the boiler-room is 22 
to 23, as compared with 17 to 19 with the ordinary 
successful multitubular steam generator. 

As to the torpedo-boat destroyers, one finds the 
same ample provision in heating surface, although 
here the quick generation of steam gives a higher 
result per square foot of grate area—25 indicated 
horse-power. The power per ton of machinery is 
41, and per ton of boiler 74. Three 27-knot boats 
were built, and all went through their official speed 
trials successfully. It is not necessary to recall 
the results of all three, but it may be added here 
that, in addition to proficiency in speed, they man- 
ceuvred well, turning a circle within a diameter of 
800 ft., while they steamed 45 nautical miles at a 
speed of 13 knots for a consumption of 1 ton of 
coal. In the 30-knot destroyers, of which four are 
now being constructed, some changes in the design 
of the machinery have been made. There will be 
two low-pressure cylindera, so that the size is mini- 
mised, being 34 in. There will be four cranks, 
equally balanced, and, as before, steel columns will 
be used with bronze bedplates. Thornycroft’s boilers 
are to be fitted, the power to be developed being 
6000 indicated horse-power. 

In concluding our notice, some indication may be 
given of the rapidity attained in the construction 
of the machinery of the Niobe. After an order 
has been placed for naval machinery, detailed 
drawings have to be approved by the Admiralty 
before much can be done, and this can only be 
facilitated when to the experience of the manage- 
ment there is added a ready appreciation of all re- 
quirements. The Niobe was ordered on November 1 
last year, all the important drawings were approved 
by January 5 last, and work at once entered upon. 
All the principal patterns were made by February 14, 
the last of the eight cylinders was cast on May 1, 
some of them by this time being at the machines, 
while the last of the cylinders was bored on 
June 16, indicating the complete equipment of the 
establishment and its present splendid orgsnisa- 
tion. We hope, therefore, to deal with the exten- 
sive plant at the Barrow works in early issues. 
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THE INSTITUTION OF NAVAL 
AROHITECTS. 


Tue report on the German visit of the Institution 
of Naval Architects, which appeared in our last 
issue (vide page 803 ante), included an account of 
the proceedings at the first meeting at Berlin, and 
we now have to deal with the subsequent proceed- 
ings. The second sitting for the reading and discus- 
sion of papers was held on Thursday, June 11, in 
the Technische Hochschule, or Technical High 
School, in Berlin, when the President and Council 
were received by the school authorities and mem- 
bers of the Reception Committee. The Kaiser 
arrived shortly after, and entered the hall where 
the members had assembled, accompanied by Lord 
Hopetoun and the other gentlemen of the party. 
The first business was the delivery of an inaugural 
speech by Admiral Hollmann, Imperial Minister of 
Marine, in which the Institution was welcomed to 
Berlin in most flattering terms. Lord Hopetoun 
having replied in an excellent and judicious speech, 
the first paper was taken. This was by Herr A. 
Dietrich, Constructor-in- Chief of the German Navy, 
and a member of the Institution, the subject being 


DesigN AND CoNnsTRUCTION OF GERMAN MEN- 
or- Wak. 

This excellent paper, which is full of information, 
we printed in full, together with the illustrations, 
on page 825 of our last issue. 

The discussion of this paper was of brief dura- 
tion. It was opened by Sir Edward Reed, who 
said a few words of acomplimentary nature, which, 
however, were imperfectly heard by the meeting. 

Sir William White, speaking of the responsibility 
of those who have to design war vessels, said that 
it was useless to attempt any useful criticism of a 
design if special features only were selected and 
dealt with. His own designs bad been criticised, 
and in certain newspapers he was made to appear 
worse than incompetent. He accepted that as a 
necersary accompaniment of the office he held. He 
would say, however, that the designs of British 
ships were accepted by naval officers, and it was the 
function of the naval architect to iccorporate into 
the design the features which the naval officer 
required. The paper, which bristled with contro- 
versial matter, put before the Institution what was 
considered the best in Germany. Sir William had 
received from a distinguished admiral who had 
fought and covered himself with glory during the 
late war in the Far East, a Jetter in which he, the 
distinguished admiral, had said that he was not 
sure what the lessons were that were to be learned 
from the battle of Yalu. Some of those who had 
not the advantages of a professional training, but 
who had especial facilities for making themselves 
heard, seemed, on the other hand, perfectly sure 
what should be done. The foreign admiral referred 
to had said that the thing which impressed him 
most was that it was the duty of an officer to do 
the best he could with the means placed at his dis- 
posal, In regard to water-tube boilers being used 
in conjunction with cylindrical boilers in the same 
ship, he would say that the matter had been fully 
considered by the Admiralty, and they had thought 
it better to frankly accept the water-tube boiler, 
and the Belleville type was relected because it was 
that of which they had been able to glean most 
experience. Sir William concluded by an ex- 
pression of admiration for what had been seen of 
German shipbuilding, and said that the steel cast- 
ings par were admirable examples of work. 

Mr. Thornycroft referred briefly to two points 
in the paper, namely, the distribution of power on 
shipboard by electricity, and the arrangement of 
boilers. In regard to the first, by electricity they 
would get rid of heat and loss through radiation 
from steam pipes, and the chance of fracture by 
shot and shell. He thought the system of mixing 
boilers was a mistake. He would prefer all tubulous 
boilers. A point he had noticed in regard to 
German war vessels was the absence of combustible 
material. 

The President proposed a vote of thanks to the 
author, which was carried by acclamation. 


THE CLASSIFICATION OF WARSHIPS. 

A paper, which we shall later on print in full, 
by Dr. Elgar, was next read on “ The Classification 
and Relative Power of Warships.” In it the 
author discussed the various points that should be 
observed in making comparisons between different 
vessels of war. He pointed out that the practical 


value of a classification depends upon the judgment, 
knowledge, and experience brought to bear upon 
the subject. The highest authorities, he said, 
differ, and we are unable to find a sure guide to a 
rational system in the admitted fighting values of 
ships to be classed. The differences of system in 
different countries make comparison of navies, 
class by class, inaccurate. The author next pro- 
ceeded to refer to Sir Nathaniel Barnaby’s well- 
known formula and other methods proposed from 
time to time, and discussed the various factors in 
the problem. 

Admiral Fitzgerald opened the discussion by 
saying that the subject admitted of such a vast 
range of opinion that two people might argue all 
day withcut getting nearer the end. One thing 
he would say, coal was not an element of fighting 
power. If might be an element of strategy, but 
not of tactics. As a matter of fact, coal was an 
enemy of the naval officer, because it was used by 
the constructors for defensive purposes, and if the 
coal had been burnt they would have to go into 
action undefended so far. The personal element 
was one that could not be eliminated, and he would 
make one factor the age of the captain of the ship 
varying as the square. He thought the gun power 
seemed greater in the German ships, and this was 
a matter that should be kept in view, as it was one 
of the first elements of strength. He had heard 
with interest what Sir William White had said for- 
merly about the responsibility for design, responsi- 
bility for which, the speaker gathered, Sir William 
disclaimed. 

Sir E. Reed was of opinion that in the British 
Navy the classes of “_ were too numerous, or the 
designs too various. The ship was so complex a 
structure that it was impossible for one person to 
be responsible for everything, and in his day, he 
remembered, the production of a design was the 
beginning of alteration. He had never known the 
naval officer and naval constructor to agree at the 
beginning of a design. Sir Edward exclaimed 
against the expression ‘‘ protected vessel” as at 
present applied, because, he said, the vessel was not 
protected at all. The ship, he said, was not pro- 
tected, but something under water was. A fault 
in the design of some war vessels was the impossi- 
bility of getting ammunition rapidly to the guns. 
It was useless to calla gun quick-firing when it 
could not fire quickly because what it had to fire 
was not there. He also spoke of the futility of 
fitting quick-firing guns with heavy armoured 
shields, so that they could not be moved quickly 
enough, and he was glad to notice that in German 
and British ships they were put in casemates. He 
was struck by the preponderance of gun fire in the 
German ships, and in regard to this he would say 
that there were being built at Elswick two ships, one 
in which the quick-firing guns were protected, and 
another in which the weight required for protec- 
tion was appropriated to extra gun power. It was 
quite an open question whether the execution on 
the former ship inflicted by the latter would not be 
greater than in the reverse case, because the over- 
whelming nature of the attack might speedily brin 
the action to.a close in favour of the less seuelit 
vessel. 

Sir William White agreed with the author that 
attempts at classification must be imperfect, and 
they could not be permanent. The paper said that 
we were always moving ahead, which was true, but 
we could not move ahead in all directions at one 
time. Therefore, one element might be of greater 
importance at one time than at another. He him- 
self had made a formula, and had brought out a 
design by it, which he would have been very sorry 
to have seen put into shape. The danger of this 
kind of thing was that a constructor would always 
alter his formula to fit his design, so that his 
‘*constants” became anything but constant. In 
regard to what Admiral Fitzgerald had said about 
‘* coal armour,” Sir William explained the position, 
as it has often been explained before. Armour 

roper is not discarded simply in order to replace 
it by coal for the purposes of protection, but as the 
coal has to be carried in any case, and it is likely 
to be on board when an action is fought, it is as 
well to place it where it will afford protection. 
With regard to the objection to the word “ pro- 
tected,” the speaker said that although there was 
no objection on the part of some critics to the 
Warrior being described as an armoured vessel, they 
would not allow that the Blenheim was a pro- 
tected ship, although she had a greater weight of 





simply protective material in the shape of armoured | 


deck, casemates, &c., worked into her structure in 
a form that naval authorities considered more ad- 
visable than if it were placed on the sides. It was 
a fact that two German-built ships with central 
citadels were attacked by ships with quick- firing 
guns, and were not sunk, as it was affirmed they 
ought to have been ; and in some cases the Japanese 
protected ships were attacked, and shells actually 
got below the protected deck without them being 
sunk, 

Dr. Elgar said that the object of the paper was 
to raise discussion, and he was gratified it had suc- 
ceeded. There were several points raised by dif- 
ferent speakers, but the hour was so late that he 
would not then attempt to reply to them. 

The Emperor, who had followed the reading and 
discussion of Dr. Elgar’s paper with close attention, 
here left, and the meeting adjourned. 

The concluding sitting for the reading and dis- 
cussion of papers was held on Saturday, the 13th 
inst., when three papers were dealt with. The 
first paper taken was Mr. Otto Schlick’s contribu- 
tion on 


WEAKNEsS IN Tank STEAMERS. 


This paper we shall publish in full in an early 
issue. The author pointed out that signs of weakness 
in tank steamers mainly appear near the butts of the 
sheer strake and upper deck stringer plates amid- 
ships. It was strange, therefore, that the riveting 
of butts and longitudinal seams situated about 
half-way of the depth of the hull, and pretty near 
the after end, should get loose, and that in certain 
places the outside plating is torn through. The 
defect occurs in the place where the frames change 
the convex for the concave shape. The result, the 
author explained, was due to tensile strain due to 
longitudinal bending, and it was simply a case of 
shearing forces. In cases which the author had 
noticed, the strakes of the plating were of unusual 
width, which was in accordance with theory, 
the result, perhaps, being helped by vibration. It 
may ke concluded that it is not always permis- 
tib'e to leave the effect of shearing forces en- 
tirely out of consideration. The author concluded 
it would be useful to have the treble riveting of 
the butts which are situated in half the vessel’s 
depth extended more towards the ends of the 
ship, especially where wide plates are used. The 
thickness of the strakes which are at half the height 
of the ship should not be reduced towards the ends. 
The doubling of the outside plating seems admis- 
sible only in the upper and lower plating, because 
the shearing strain between two adjoining strakes of 
plating is here inconsiderable. At the ends double 
outside plating should be avoided. 

Mr. Swann, of Newcastle, was the first speaker 
in the discussion. He said that 10 years ago he 
came to the conclusion that the carrying of petro- 
leum in bulk was the right thing, and he set to 
work to design a steamer for that purpose. He 
was told that his design could not possibly be suc- 
cessful, but he built the vessel, which was purchaced 
by aGerman buyer. Since then the competition 
of his friends in German shipyards had deprived 
him of a profitable industry, for German tank 
steamers are now as good as those built in England. 
The design was practically the same as that origi- 
nally produced, but there were alterations in detail. 
They had at first failed sufficiently to takeinto account 
the human element. For instance, on return voyages, 
captains, in order to save time, would insist upon 
pumping out water when at sea, and the con- 
sequence was that the compartments were not full, 
so that hundreds of tons of water were rushing 
about and severely trying the structure. Tank 
steamers could, however, make passages in all 
weathers without showing signs of weakness, so 
that the difficulties might be said to be overcome. 

Mr. John Gravell said that the greatest difficulty 
in tank steamers occurred at the bulkhead connec- 
tior, and was due to loose rivets. This arose when 
oil and water were alternately carried, for if the 
rivets were not absolutely tight, rust would first 
be set up. The oil would then get in and soften 
the rust, and thus make way for the water, so that 
there would be more rusting. 

Mr. B. Martell expressed his high appreciation 
of the paper. The results were surprising, and he, 
for his part, could not remember a single case of 
weakness arising in the manner described by the 
author. This, however, was a reason why the 
a should be more valuable. It was almost 











mpossible to conceive that the results described 
were due to longitudinal weakness, and he would 
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attribute them to insufticient transverse strength. 
If transverse strength were not maintained, panting 
would follow. 

Mr. John Inglis reminded the meeting that 
Rankine had prophesied 30 years ago the 
results which the author had described, and 
the late Professor Jenkins had made exhaustive 





(For Description, see Page 831.) 


inquiry into the subject. His firm were then 
building their first tank steamer, and Professor 
Jenkins had calculated the exact strains for his 
firm. It was doubtless owing to this that this 
ship had run for so many years without showing 
sign of weakness. 

Sir W. White agreed with what Mr. Inglis had 





said about Professor Jenkins’ work, but mary 
years before that he, the speaker, and the late Mr. 
William John had made the same calculations and 
investigation at the Admiralty. It was known that 
in wooden ships, if the deck was not properly laid, 
there would longitudinal shearing. For this 
reason the planking was arranged in what was 
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known as the anchor-stock fashion, and dowells 
were also introduced. During the recent man- 
ceuvres a destroyer was found to be leaking right 
forward, and this was attributed to panting. 

In replying to the discussion, the author briefly 
expressed his thanks for the manner in which the 
paper had been received. 


ButkHEaD Doors. 


Mr. Martell next read a paper on ‘ Various 
Descriptions of Doors Applicable to Water-Tight 
Bulkheads, and the Fastenings.” This paper we 
hope to print in full shortly, together with the illus- 
trations by which it was accompanied. A great 
number of different doors were illustrated and de- 
scribed, 

Lord Hopetoun said, after the reading of the 
paper, that it was to be hoped that the discussion 
would not be a repetition of that which had taken 
place at the last meeting, but that speakers would 
confine themselves to the subject-matter of the 
paper. The President’s wish, however, did not 
receive much attention at the hands of some 
speakers. 

The first speaker was Mr. W. T. Courtier Dutton, 
who referred briefly to the danger arising from 
obstructions to the closing of the doors. He was 
followed by Mr. Gearing, who said that the City of 
Paris reached port after the accident to her engines 





because no opening was made in her bulkheads. 
Openings had afterwards been made in the bulk- 
heads of the City of New York, but he had had 
them stopped up when he went to the ship. There 
had been an hydraulic lift for the conveyance 
of persons over the topof the bulkhead in order 
to save time. This had been removed when the 
openings had been made, but he had had it re- 
placed, and found that the arrangement he adopted 
was a8 convenient as the other. With regard to 
*thwartship bulkheads it was necessary to have 
openings for the conveyance of coal. In regard to 
the closing of water-tight doors, he had never been 
near one in the Paris, but he found a substantial 
prop there to keep it open. 

Mr. Casey referred to his globular door which 
was described by the author. It had the advan- 
tage that it would close no matter what strain 
was brought to bear on the bulkhead. Moreover, 
it would not be stopped by coal, and had sheared 
a 3-in. rope that had got in the way. 

At this point of the discussion Lord Charles 
Beresford, who began by saying he would bow to 
the ruling of the President, reopened the old dis- 
cussion, and a brisk controversy arose between him 
and Sir William White. As it would not be by 
any means so amusing in a bald report as it was to 
listen to, and as there was nothing very instructive 
in it, we may dismiss the matter in a few words, 


Lord Charles’s position is plain enough ; he wants 
fewer water-tight doors, but this he told us for- 
merly at sufficient length. Sir William White's 
desires are by no means so certain. From the tore 
of his speech one would almost think that he would 
not have an opening less, but this possibly is not 
his view. He was very emphatic, however, in 
saying that Lord Charles Beresford did not in this 
matter express the views of the majority of naval 
officers. The fact is that remarks at large on this, 
as on so many kindred subjects, are useless. Doors 
in bulkheads are certainly a convenience, but they 
are a possible source of danger. Does the positive 
convenience compensate for the possible ger ? 
In engine and boiler room bulkheads there is also 
danger from the absence of doors. In the case of a 
large escape of steam, the lower part of a compart- 
ment is for a time eR serie | cool, and often 
men could escape by a bulkhead door when they 
could not go up a ladder. 

Sir Edward Reed attempted to bring the dis- 
cussion, which had become heated, back to a more 
temperate character. He said that naval architects 
generally wanted to bring down the number of 
doors, and naval officers wanted to increase them, 
and therefore the Director of Naval Construction 
should give Lord Charles every assistance in his 
campaign. Admiral Fitzgerald said that war vessels 





had not a door too many. He maintained that it 
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was the naval oflicer who was the proper judge of 
what should be done, as it was he who went down 
if the ship sank, and not the naval architect. He 
pointed out the difference between merchant ships 
and men-of-war. In the latter the armoured deck 
existed, and it was desirable that this should be 
pierced as little as possible. He was sure the naval 
service afloat would eupport Sir William White 
when he said that doors are necessary. 

Mr. Martell agreed with Sir Edward Reed that 
naval architects wanted to reduce the number of 
doors. He protested against Admiral Fitzgerald’s 
expression that naval officers must be the best 
judges because they would go dcwn with the 
ship if she sank, for there would be 500 other 
persons to go down too. He thought the question 
one of great importance, considering the valuable 
ships that had been lost. 

The President next proposed a vote of thanks to 
the Reception Committee in Berlin for the great 
kindness shown to the members, and the generous 
manner in which the Institution had been received. 
This was replied to by Admiral Hollmann in a brief 
but eloquent speech. 


Eectricity oN Boarp SuHip. 


An excellent paper by Herr F. Eickenradt on mere 


the *‘ Use of Electricity on Board Ships ” was next 
read. The author dealt with the various applica- 
tions of electricity to lighting, ventilation, heating, 
working winches, gun and turret turning, steering 
apparatus, &c. We shall print this paper at a later 
date, so need not enter into details here. 

The discussion on this paper was of a very brief 
nature. Mr. Allen, of Bedford, said that the 
author had not referred to the use of electricity for 
forced draught fans, but this was natural, as forced 


draught had not been introduced into the German | .- 


Navy. He would state, however, that it was an 
important item, for as much as 400 to 500 horse- 

wer was absorbed by the fans on large ships. 

he steam for auxiliary purposes was very ineffi- 
ciently used, because there were so many small 
engines, and he thought the efficiency could not be 
above 40 per cent. If a central station and elec- 
trical distribution were used, less steam would be 
required. The advantage of doing away with the 
heat of steam pipes would be great. There might 
be an increase of weight, but that would be com- 
pensated for by the increased efficiency. The 
anxiety of those responsible for the machinery 
would be lessened, and the number of attendants 
would not be so great. The diameter of fans could 
be decreased, as they would run at higher speed. 
On the whole, there would be an enormous gain by 
the introduction of electrical transmission of power 
from a central station. He exclaimed against the 
introduction of two forms of electricity, which he 
considered likely to lead to danger, and, moreover, 
was not necessary. 

Sir William White also spoke as to the value of 
the paper, and said that in the Navy they had used 
electricity to some extent, but had not gone as far 
as the author proposed. 

This brought the meeting to a conclusion. 


Excursion To STEtTTIN. 


A large number of members remained in Berlin 
over Sunday, in order to take part in the excursion 
which had been planned for Monday, June 15, to 
the works of the Vulcan Company, of Stettin. 
The directors of the company had provided a special 
train, which left Berlin in the morning. On 
arriving at Stettin, members were taken on board 
steamers and conveyed to the company’s yard, 
which is a short distance down the river. Here 
they spent about acouple of hours in going through 
the shipyard and engine works. We do not pro- 
pose giving a detailed description of the yard, the 
time at our disposal having been too short to 
enable us to collect the inf»rmation necessary, and 
will only add a few extracts from our notes. The 
chief thing noticeable was the fact that there 
was plenty of work in hand, and, so far as could 
be gathered, it was being done at a profit; the 
latter condition by no means invariably accom- 
panying the former, as many of our readers are 
unhappily aware. We believe that the firm 
has at the present time orders in hand amounting 
to 2,000,000/. The most noticable object was the 


big ship building for the North German Lloyd’s. 
She is pretty well forward, most of the plating 
being on, and the builders hope to have her ready 
for trial in a year. fon 


The s 





is to be 21 knots, ! 


We shall have more to say about this vessel, which 
is 25 ft. longer than the Campania, at a later date. 

On the stocks also were two cruisers. The 
arrangement for bow torpedo discharge was novel, 
the stem casting ending in a large eye at the lower 
end, and this being attached to the keel plating. 
These castings were very fine pieces of work, as, 
indeed, were all the castings seen at the Vulcan 
Works and the yard of Messrs. Blohm and Voss at 
Hamburg. The majority of these came from 
Krupp’s foundries, but some from other German 
steel works. At the Vulcan Works a cast-steel 
sternpost for the middle screw of a triple-screw ship 
was much admired ; in fact, the general opinion of 
members seemed to be that English steelmakers had 
better bestir themselves in work of this kind. 

Some of the shops and buildings at the Vulcan 
Works are by no means models of modern engineer- 
ing buildings, for the works, unlike those of Messrs. 
Blohm and Voss, have grown up bit by bit, and 
they are quite old-established. The engine erect- 
ing shop is, however, a fine building, perhaps 45 ft. 
high. Init there were being erected two sets of 
large quadruple-expansion four-crank vertical 
marine engines. These we believe were for a ve 
big North German Lloyd’s ship. A point that struc 
the observer was the small size of the connecting- 
We believe the present tendency in England 
is to reduce the size of connecting-rods, but these 
were lighter than anything we have before seen. 
We understood that the ship is a twin-screw cargo 
vessel of 17,700 tons and 7000 horse-power, the 
speed being 14 knots. The arrangement of cylin- 
ders and valves is somewhat unusual. There is 
first the high-pressure cylinder, with a piston valve 
outside and on the line of shafting. Next comes 
the low-pressure cylinder, with an ordinary flat 
valve worked at the front from eccentrics by rock- 
ing levers. Next comes the second intermediate 
cylinder, with a flat valve worked in the same way. 
The first intermediate cylinder is at the end oppo- 
site to the high-pressure cylinder. It has two 
piston valves on the line of shafting and between 
it and the second intermediate cylinder. The 
arrangement gives a powerful engine with short 
engine-room space. The standards are of the usual 
cast pattern back and front. The engine is to work 
at 15 atmospheres and 75 revolutions. 

In the machine shops there was a great deal of 
work in hand, notably a large number of heavy 
marine shafts, and some excellent cast-steel engine 
parts of various kinds. Those in process of being 
machined showed to how great a state of perfection 
this class of work has been brought in Germany. 
In the boiler-shops—also a busy department—a 
large number of return-tube boilers were being 
made, the only water-tube boilers in construction 
being some of the Yarrow type, the firm, we under- 
stand, having made arrangements with Messrs. 
Yarrow for the construction of their boiler. In boiler 
practice there is a little variation in detail from that 
usual in British works. For instance, both at Stettin 
and Hamburg we saw nothing but scolloped butts, 
a device which did not seem to find much approval 
from some of the engineering visitors, but which 
no doubt gives a good caulking edge. At the 
Vulcan Works they have a method of scarphing the 
seams just at the ends under the butt straps. This 
doubtless gives a closer joint at the end, though it 

uts the difficulty a little further back, where, 
Laem, the spot is covered by the strap. Some 
of these boilers had shell-plates 14 in. bare, and 
furnaces 4 ft. 24 in. in diameter. We understand 
that there are boilers in construction here with 
furnaces 4 ft. 6 in. in diameter, which are to work 
at 15 atmospheres, or about 2201b. per square 
inch. The test pressure, however, is only to 
be 20 atmospheres, in which respect the German 
boilermaker is certainly easier let off than he 
would be in England. There were some large 
double-ended boilers, with four furnaces at each 
end and a common combustion chamber. The 
practice here seems to run to rather small combus- 
tion chambers. Perhaps the extra size of the fur- 
naces may account for this. 

After ing through the works the visitors re- 
embarked on the steamers and were taken back to 
the town of Stettin, where they were most hospit- 
ably entertained at luncheon by the Vulcan Com- 


pany. 
THe BERun Exursition. 
A few words may, perhaps, be said about the 
Berlin Exhibition before concluding. It will be 
understood that it is not an international exhibition 





Berlin industries or Berlin interests. No doubt 
the line of demarcation is somewhat broadly drawn, 
for certainly there are a good many things repre- 
sented not made in Berlin. We had heard a good 
deal about the size of this exhibition, in fact, that 
it was the biggest exhibition Europe had ever seen; 
we are not quite sure some one did not say it 
covered more space that the Chicago show. Asa 
matter of fact, however much ground may be 
occupied by gardens, side-shows, the Cairo-street, 
and other things of that nature, the main building 
did not appear to us larger than those of the 
Liverpool, Manchester, Glasgow, and Newcastle 
Exhibitions that have been held within the last 10 
years, and is certainly not so full of exhibits. The 
Berlin Exhibition has, however, the advantage of 
being more artistic, and the grounds are excellently 
laid out. There is a large lake, with gondolas, of 
course, and a terrace restaurant where one can get 
a good dinner and a pretty view at the same time. 
In the main building there is the familiar collection 
of glass, furniture, carpets, china, sewing machines, 
foods, &c. 

There is a fair-sized machinery department, 
where the most noticeable thing is the number of 
large engines for electric generation. A. Borsig, of 
Berlin, has a very big show, not confined to one 
stand. The chief object is a pair of vertical engines 
of 400 horse- power, running at 150 revolutions with 
150 1b. pressure. These were driving a dynamo by 
Siemens and Halske. There were also on this 
stand a pumping engine, a passenger locomotive, a 
shunting engine, and several large forgings, one a 
big three-throw crankshaft. A model of a water- 
tube boiler was shown. There were boiler flues 
with cross tubes welded in, and a big iron pan, 
hydraulically pressed, about 10 ft. in diameter and 
2ft. 6 in. deep. Close by was a working model of 
a flour mill, and beyond an installation of chain 
transporting gear, shown by Ernst Hartop of 
Berlin. There were several stands with wagons, 
band saws, agricultural implements, machine 
tools, textile machinery, ornamental castings, &c., 
but nothing very noticeable, so far as we could 
gather from a somewhat hasty survey. 

Both Schichau of Elbing and the Germania 
Company show models of vessels. In regard to 
torpedo- boats and fast craft, the difference in shape 
between these craft and those of England, and 
still more those of France, is very noticeable. The 
German boats are very long and fine both in the 
bow and stern, with a short floor and middle 
body. This, to English eyes, peculiarity of con- 
struction was also very noticeable in the torpedo- 
boats which accompanied the Emperor down the 
river. The German boats certainly look more like 
river craft than vessels which may be called upon 
to face a sea. 





COAST AND LIGHTHOUSE ILLUMI. 
NATION IN FRANCE. 


By C. S. Du Ricue Pretizr, M.A., Ph.D., 
Assoc. M. Inst. C.E., M.I.E.E. 
(Concluded from page 803.) 

Oil Lightning Flash Iights Without Attendance 
(1895).—For places inaccessible during storms, such 
as outlying rocks or the heads of certain moles or 
piers, a very ingenious arrangementfor actuating the 
rotaty apparatus by an electric motor, has recently 
beendevised by Messrs. Barbier and Bénard, and has 
been installed by the Lighthouse Department with 
excellent results at Ville-ds-Martin, an exposed 
rocky point near St. Nazaire (Bay of Biscay). The 
apparatus is of sixth order (150 millimetres focal 
length), and gives group flashes of one-tenth of a 
second in duration, the interval between a group of 
two flashes being 2 seconds, and the interval be- 
tween two groups being 8 seconds. It is shown in 
Figs. 40 to 43, on our two-page engraving this week, 
together with the electric plant and rotary mechan- 
ism, which may be briefly described as follows : 

The armature of the motor is wound direct on | 
the rotary shaft of the apparatus, and therefore 
makes one complete revolution in the same time 
as the a tus which rotates on a mercury column. 
The Sed tananete are supported by the base of the 
apparatus, and the current required to effect six 
complete revolutions per minute, is about 50 milli- 
amperes (0.005 amperes) at 3 volts. Thecurrent 18 
supplied from a storage battery of four cells in series, 
hermetically closed, viz., of the so-called block type, 
each cell being 40 by 30 by 12.5 centimetres (16 in. by 


—not even a national exhibition, but confined to | 12 in. by 5 in.) in length, width, and height respec- 
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tively. The storage battery, about 50 centimetres 
(20 in.) in total height, is placed inside the light- 
house lantern, but outside the apparatus, under the 
service steps leading to the latter. At first, when 
the cells are new, the electromotive force is about 
5.8 volts, and the apparatus would consequently 
rotate much too quickly. A friction speed governor 
is therefore provided to prevent the speed ex- 
ceeding six revolutions per minute. It is mounted 
on the field magnets, and is actuated by a small 
flywheel fixed to the armature shaft. The appa- 
ratus can thus run regularly and continuously, 
without any attendance or stoppage, for a period of 
two or three months, and more, according as the 
number of cells of the storage battery is increased. 
The cost of this ingenious apparatus for permanent 
revolving lights, as supplied to the French Light- 
house Department by Messrs. Barbier and Bénard, 
is, complete, 8500 francs (3401.). 

Lightning Flash Incandescent Gas Lights (1895).— 
The Auer-Welsbach incandescent gas light was first 
experimentally applied on the French coasts in 
the Isle of Chassiron lighthouse (Bay of Biscay) 
in an ordinary first order (920 millimetres) optical 
apparatus, giving flashes 1 second in duration, at 
intervals of 9 seconds. The results have been 
so satisfactory that the same system is in course of 
being extended to all the first order lights which 
hitherto have been lighted with mineral oil. Thus, 
in 1896, the oil light apparatus of the Isle of Groix 
and of the Isle of Sein (Bay of Biscay), and in 1897, 
that of Ailly (Channel), of Isle of Batz, and of 
d’Armen (Bay of Biscay), and of Camarat (Mediter- 
ranean) will be transformed to lightning flash lights 
and lighted with Auer-Welsbach burners, The 
result of the experiments and photometric measure- 
ments made with incandescent gas burners and 
mantles at the Central Dépét in Paris, may be 
summed up as follows: 

1. The luminous power of a Welsbach burner 
fed by rich gas compressed at 1.5 metre (4.92 ft.) of 
water is 300 candles ; while the luminous power of 
a 10-wick Trinity House burner is 1800 candles. 

2. But in a first order eight-panel apparatus, with 
lower and upper catadioptric lenses, the Welsbach 
burner gives 185,000 candles, while the 10-wick 
Trinity House burner gives only 115,000 candles. 
The reason of this difference is to be sought in the 
much greater intrinsic luminous intensity of the 
Welsbach light, as well as in the greater diffusion of 
light in a given apparatus, 

3. A four-panel second order (700 millimetres) 
apparatus lighted with one Welsbach burner fed by 
compressed oil gas at a pressure of 1.5 metre of 
water gives flashes of 300,000 candle-power, whilst 
an ordinary oil light of first and second order only 
gives flashes of 80,000 and 50,000 candles respec- 
tively. By increasing the pressure of the gas the 
intensity of beam could easily be increased ; but 
for ordinary purposes the pressure adopted is ade- 
quate. By using double optical apparatus in the 
same lantern, incandescent gas lightning flash lights 
of 600,000 candles can be obtained, the flashes being 
one-tenth of a second in duration at intervals of 5 
seconds, 

4, The great advantages of incandescent gas ap- 
plied to lightning flash lights consist in the economy 
and greatly superior facility of attendance as com- 
pared with hyper-radiant apparatus, or biform, 
triform, and quadriform combinations. The com- 
parative cost and the luminous power of a second 
order incandescent gas light and a hyper-radiant 
light, e.g., that of Antifer, work out as follows : 


| Second Order 

| (700 Millimetres) | Hyper-Radiant 
—_— | Four-Panel Appa- | (1300 Millimetres) 
ratus, Incan- Apparatus, Oil 
descent Gas, 








| fe, Bet Mas 
..| 80,000 | 1200 | 94,c00 | 3760 


Optical apparatus .. 


Rotary mechanism, mer | | } | 
cury bath, lamps, bur-) | | 
ners, and mercury + 18,000 | 720 | 12,000 | 720 
48,000 1920 | 112,000 4480 
--| 800,000 candles* | 220,000 candles 
} | 
* It is seen that this luminous power obtained with a single 
optical apparatus is about the same as that of the Tory Island 
triform hyper-radiant light of 326,000 candles. 


Electric Lightning Flash Lights. — The electric 
lights installed on the French coasts since the Cape 
de la Have light in 1893, described by the writer 
in ENGINEERING, vol. lvi., pages 7 and 40, are those 
of L’Isle d’Yeu and La Coubre, both in the Bay 
of Biscay, while those of La Canche (Channel) 





Luminous power .. 








‘and Penmarch (Finisterre) are in course of instal- 
‘lation. The L’Iele d’Yeu installation (1894) is 


in all respects precisely similar to that of Cape 
de la Héve, except that the unwieldy De Meritens 
permanent-magnet alternators have been for the 
first time replaced by much more economical 
(Labour) 3-kilowatt alternators of ordinary type, 
but specially designed for lighthouse arcs. The 
weight of two De Meritens 3 kilowatt machines 
is 5 tons, and the cost 18,000 francs (720/.), while 
that of the new Labour alternators is 1 3 ton, and 
the cost is 8000 francs (3201.), equal to a saving in 
weight of 74 per cent., and in cost of 55 per cent. 
In all future electric lighthouse installations on the 
French coasts, the De Meritens machines will 
therefore be finally discarded. On the other hand, 
the Lighthouse Department has not, hitherto, 
adopted petroleum engines for driving the alterna- 
tors, on the ground that the Rouffet type of semi- 
fixed steam engine, with Monin’s aéro-condensing 
arrangement,* by which 75 per cent. of water is 
recovered, is more suitable for lighthouse stations, 
especially where the same engines have also to drive 
air compressors for sirens. 

At the La Coubre lighthouse, installed in 1895, 
and situated at the mouth of the estuary of the 
Gironde, the principle of the system inaugurated 
at Cape de la Héve was carried still further by the 
employment of only two-panel (instead of four- 
panel) group flashing apparatus with a reflector at 
the other end, as represented in the illustrations, 
Figs. 44 and 45, and supplied by Messrs. Sautter, 
Harlé, and Co., of Paris. The La Have and the 
Tle d’Yeu four-panel apparatus gives flashes of the 
following photometrically tested luminous power : 








| 
Carbons, | Awperes. | Volts. | a 
ee | | Sisto 
45 . 0 
16 | 50 | 45 } 18,000,000 


23 | 100 45 | 23,000,000 





On theoretical grounds, it might, therefore, 
reasonably be expected that the La Coubre two- 


panel apparatus, when rotating at double speed, | po 


viz., making one revolution in 10 instead of 20 
seconds, would give double the intensity in the 
resulting beam, i.e., 46,000,000 candles when 
rotating at 10 seconds, and 23,000,000 candles 
when rotating at 20 seconds per revolution. It 
was, however, found that, owing to the more or less 
inevitable imperfections in the optical apparatus, 
and more especially owing to the considerable loss 
of luminous power in the catadioptric as compared 
with the dioptric elements, the resulting beam of 
the arc with the maximum current of 100 amperes, 
23-millimetre carbons, and at a rotary speed of 
apparatus of 20 seconds, did not exceed 20,000,000 
candles. 

This marked deficiency led the Lighthouse De- 
partment to reconsider the whole question, more 
especially in view of the important new electric 
lights to be installed at La Canche (south of 
Boulogne)and at Penmarch (Cape Finisterre), where 
it wasoriginally intended to apply the same two-panel 
group flashing system. One solution of the problem 
was that proposed by Messrs. Sautter, Harlé, and 
Co., namely, of employing rapidly rotating Mangin 
reflectors,t with which that firm had obtained 
beams of 120,000 candle-power, the carbons being 
placed horizontally, the pencil of rays having practi- 
cally the same divergence (135 deg.) as the two-panel 
lenses of 300 millimetres focal length, and the maxi- 
mum current being also practically the same, i.e , 
about 100 amperes at about 45 volts. But, in order 
to obtain beams of say 36,000,000 candles, those re- 
flectors would have to rotate at least four times 
more rapidly than the single flashing two or four 
panel apparatus, viz., instead of 20 seconds, one 
revolution would have to be effected in 5 seconds, 
the duration of the flashes being at the same time 
reduced from one-tenth to one-fortieth of a second. 
Moreover, other practical difficulties of construction 
militated against the adoption of reflectors, 

Under these circumstances, and with a view to 
increase the luminous power of the new electric 





* This apparatus was described in the writer’s account 
of the electrical lighthouse of La Héve, EnGInrERING, 
vol. lvi., page 10. 

+ The simplest form of the be, perme flash system 
carried to its logical and theoretical consequences, would 
be an apparatus com of one panel only. Hence the 
inference that a rapidly rotating reflector would answer 
the same purpose. 





I'ghts from 23,000,000 to 36,000,000 or 38,000,000 
candles, the Lighthouse Department decided in 
favour of double apparatus, taking care to insure 
the utmost possible precision ia the construction of 
the lenses, and giving, moreover, the greatest pos- 
sible amplitude (up to 86 deg.) to the dioptric as 
against the catadioptric elements. 

As already shown, the luminous power of the 
single four-panel apparatus of Cape de la Héve is, 
according to the carbons and the current used, 12, 
18, and 23 million candles, viz, in the proportion 
of 1:1.5:1.9, whereas the electric energy re- 
quired to procuce the corresponding arcs of 2500, 
5000, and 10,000 candles is 25, 50, and 100 amperes 
respectively, equal to a proportion of 1:2: 4, 
The ratio of increase of luminous power of the 
apparatus is therefore much smaller than the ratio 
of the electrical energy required ; and hence it 
follows that, ¢e.g., two juxtaposed apparatus at a 
current of 50 amperes in the arcs will give a com- 
bined luminous power of 2 x 18,000,000 = 36,000,000 
candles, whereas one apparatus at a current of 
100 amperes in the arc will give a luminous power 
of only 23,000,000 candles, or 36 per cent. less. 
Moreover, it is much more easy to obtain steady 
and homogeneous arcs with smaller, viz., 10 and 16 
millimetre carbons, than with large carbons 23 
millimetres in diameter, corresponding to 100 
amperes. 

hese considerations, confirmed by exhaustive 
hotometrical measurements, have led the French 
ighthouse Department to definitely adopt for the 
new electric lights the principle of double optical 
appparatus mounted and rotating on the same 
platform, and so arranged that two of their diagonals 
constitute prolongations of each other, in other 
terms, that the two resulting beams being parallel 
and superposed, add their luminous powers. In 
connection with this innovation, two-phase insiead 
of only single-phase alternators will be used, and 
currents of only 25 and 50 amperes at 45 volts 
with corresponding carbons of 10 and 16 milli- 
metres will be employed, to the exclusion of 100 
amperes and 23-millimetre carbons hitherto used in 
single apparatus to obtain the maximum luminous 
wer. 
The system of double apparatus will be applied 
not only in the new electric lights now in course of 
installation at La Canche* and Penmarch, but also 
for the transformation of the well-known electric 
group flashing lights of Grisnez and Ushant in 
the Channel, which two latter have now a lumi- 
nous power of 600,000 and 6,500,000 candles re- 
spectively, but will have, like those of La Canche 
and Penmarch, a luminous power of 36 to 38 
million candles. t 

Fig. 46, on our two-page engraving, shows in plan 
the arrangement of double four-panel apparatus, 
giving single flashes of ;4, second in duration at 
regular intervals of 5 seconds (Penmarch and 
Grisnez). Fig. 47 shows the arrangement of double 
group flashing apparatus, the interval between each 
group of two flashes being 10 seconds (La Canche 
and Ushant). 

— Mig. 48 _— _ —— of double 
ap us for groups of three flashes, this a tus 
ok however, on destined for electric light, but 
for the group flashing incandescent gas light with 
Welsbach burner at Cape d’Ailly, between Dieppe 
and Fécamp. 

Annual Cost of French Coast Lighting.—In con- 
clusion, it may be interesting to record the total 
expenditure for maintenance, lighting, and new in- 
stallations on the coasts of France and Corsica in the 
years 1886 and 1894, exclusive of the cost of central 
administration and the salaries of the lighthouse 





* The single two-panel group-flash apparatus (135 deg.) 
which had already been constru for he vets Bi 
Canche light, and was similar to the La Coubre appa- 
ratus, will now be used for the four-wick mineral oil light 
of Garouppe (Antibes) in the Mediterranean, in substitu- 
tion of the older first order apparatus, 

The luminous range of the Grisnez light, which is 
now 36 nautical miles in average clear weather, will 
increased to 55 nautical miles, viz , owing to the consider- 
ably greater intensity of beam, it will be visible at 
Dover even in hazy weather. The fixed electric South 
Foreland light — 300,000 candle-power) is, accordin; 
to the official French records visible on an average 1 
nights from Calais and 208 nights from Grisnez, or 54 and 
57 per cent. per annum respectively, Unfortunately, no 
records are kept at the South Foreland of the visibility 
of the Calais and Grisnez lights ; but ordinary observations 
show that, in clear weather, they are often visible on 
several nights consecutively, whilst in thick weather they 
are frequently not seen for a week at a time. 
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engineering staff, which are paid by the Ponts et 
Chaussées (Public Works) Department. 





- 1886. 1894. 
es. fae fr. | 3 

Lighthouse keepers... 500,000 20,009 503,400 20,136 
Oil and gas, lighting, 

main enance, and | 

repairs 2° - | 1,£00,000 72,000 | 1,800,000 72,0C0 
Electric lighting 150,000 6,000 150,000 6,000 
New installations | 400,000 16,000 | 460,000 18,440 


2,850,000 | 114,000 2,918,400 | 116,536 








It is thus seen that, although the number cf 
lights on the coasts of France and Corsica has, in 
the decade ending 1894, risen from 425 to 510, and 
the aggregate luminous power has increased from 
4,000,000 to 71,000,000 candles, the annual expen- 
diture has remained practically stationary, the only 
and inconsiderable increase being that in the weges 
paid to lighthouse keepers. 

This remarkable result is chiefly due to the 
economy obtained by persistent scientific improve- 
ments in optical apparatus, as well as in the means 
of illumination, and speaks volumes for the excel- 
lent scientific, as well as commercial, management 
of the French Lighthouse Department. 

The writer has to express his obligations to 
M. Bourdelles, the inspector-general, and also to 
M. Ribiére, engineer-in-chief of the French Light- 
house Service, fur the valuable information kindly 
placed at his disposal. 





THE LEICESTER SHOW. 

AFTER an interval of 28 years, the Royal Agri- 
cultural Society of England is again holding its 
annual show at Leicester. This is a part of the 
country which has suffered less than many from the 
depression that has fallen on the farmers, and 
hence exhibitors have made a special effort to be 
well represented. As shown by the annexed Table, 
which we print in accordance with our usual custom, 
the number of implements exceeds that of any year 
since the disastrous exhibition at Kilburn, if we 
except the show held during the Queen’s Jubilee at 
Windsor, which was quite an exceptional occasion. 
It is to be hoped, and expected, that when the 
accounts come to be made up, a very respectable sur- 
plus will beshown. Leicester is not only the centre 
of a relatively prosperous agricultural country, but 
it is als» within reach of all the large towns of the 
Midlands, whose populations may be relied upon 
to swell the gate money, if the weather remains pro- 
pitious tothe end. Three railway companies have 
access to the town, and trips are running from even 
such distant places as Newcastle-on-Tyne. If a 
good profit be made, the finances of the Royal Agri- 
cultural Society should be in a flourishing con- 
dition for some time, for next year’s meeting is to 
be held in Manchester, where, judging from ex- 
perience, an overflowing treasury may be expected. 
The 1869 meeting held in that town was the most 
successful on record, and since that date the rail- 
way communications have been enormously im- 
proved, 

It is worth while calling attention to the very 
heavy responsibilities the Society assumes in hold- 
ing these shows to promote the welfare of our 
largest industry. In spite of the town in which the 
gathering takes place usually raising a contribution 
of 40001. or so, there is no certainty of the balance 
being found on the right side of the account. 
Once losses were the rule, but even of late years 
there was the heavy deficit of 4229/. at Plymouth, 
and of 21971. at Doncaster. The Society lays out 
about 11,000/. in buildings, only a small part of 
which is recovered from the sale of materials. The 
only persons who are sure of doing well out of the 
show are the inhabitants of the town in which it 
takes place. 

The show at Leicester is being held on a piece of 
land which is to be used as a recreation ground for the 
inhabitants of the town. It is 88 acres in extent, 
and somewhat small for the purpose. On account 
of this, and of its rectangular form, a novel disposi- 
tion of the stands has been adopted. The machinery 
in motion is now entirely on one side, partly in one 
long row, and partly in six cross rows. The main 


central avenue, which formerly led through the 
implements to the cattle and horses, has been re- 
placed by three smaller avenues, among which the 
visitors divide themselves more evenly, thus giving 
more exhibitors the chance of securing the atten- 
tion of those who hurry to the live stock. Un- 





Meetings of the Royal Agricultural Society of 


Country 
England since its Establishment. 

















| | Number Financial 

a Place ot Country | of Im Beg ecndl aay 
as eeting. plements A = Pro 

| | Entered. |Admitted. | "_ — Loss.) 

| | | £ 
1839 Oxford Pe 54 | — 1,162 
1840 |Cambridge 115 | — 938 
1841 (Liverpool 812 | — 2,166 
1842 Bristol | 455 — 1,208 
1843 | Derby ae es 508 — 3,164 
1844 Southampton ..| 948 — 2/142 
1845 (Shrewsbury | 942 — 2,995 
1846 (Newcastle | 735 — 2,138 
1847 | Northampton 1,821 — 1,636 
1848 | York.. 1,508 | | — 2,826 
1*49 |Norwich 1,882 | — 1,958 
1850 (Exeter 1,223 se — 1,629 
1851 | Windeor ss a — 1,294 
1852 | Lewes : 1,722 .. | — 38,218 
1853 |Gloucester ae 1,803 $6,245 | — 2,084 
1854 Lincoln 1,897 | 87,635 | — 1,002 
1855 Carlisle ‘ 1,314 87,533 | — 860 
1856 /Chelmsford.. 2,702 82,982 | — 1,982 
1857 —-(|Salisbury .. 2,496 87 342 — 346 
1858 Chester . «| S858 62.539 | + 1,119 
1859 (Warwick .. ..| 4,618 55,577 | + 1,433 
18€0 /|Canterbury.. ..| 8,947 42,304 — 2,005 
1861 (Leeds ; 5,488 145,738 + 4,470 
1862 Battersea .. 5,064 124,328 | — 8,634 
1863 |Worcester .. 5,8°9 75,807 | — 1,219 
1864 |Newcastle .. 4,024 119,683 | + 1,342 
1865 (Plymouth .. ..| 4,028 | 98,036 — 743 
1866 |NoShow .. oe | ee Be. 
1867 |Bury St. Edmunds 4,804 | 61,887 | — 2,040 
1868 Leicester > | (el 97,138 | 488 
1869 | Manchester 7,724 189,102 | + 9,163 
1870 Oxford < «s| wien 72,05: — 2,504 
1871 |Wolverhampton*.. 7,650 | 107,519 | — 2,175 
1872 |Cardiff .. ..| 5,843 85185 | — 602 
1873 |Hull.. 5,634 104,722 | — 414 
1874 |Bedford 5,931 71,989 | — 3,717 
1875 |Taunton .. 4,214 47,768 | — 4,577 
1876 (Birmingham 6,414 163,413 | + 8,424 
1877. |Liverpool .. 6,930 133,354 | + 3,947 
1378 Bristol 6,837 | 122,042 | + 1,667 
1879 Kilburn 11,878 187,823 | —16,064 
1880 | Carlisle 4.193 92,011 | — 538 
1881 Derby 5,960 127,996 | + 4,528 
1882 Reading 6,102 82,943 | + 20 
1883 |York.. .. 6,058 128,117 | + 5,190 
1884 (Shrewsbury 6,241 94.126 + 2,301 
1885 | Preston 5,313 94,192 + 1,921 
1:86 = | Norwich 4,656 104 909 — 1,062 
1887 (Newcastle .. 8,616 127 372 — 2,029 
1888 Nottingham 4,717 147,927 + 4,229 
1889 | Windsor 7,446 155,707 — 4,966 
1890 (Plymouth .. 4,143 97,141  — 2,197 
1891  |Doncaster .. 5,347 111,500 + 104 
1892 | Warwick 5,430 96,462 + 2,055 
1893 Chester 5,527 115,908 + 2,408 
1894 Cambridge .. 6,031 111,658 + 1,093 
1895 Darlington .. 5,855 100,310 + 653 
1896 Leicester .. 6,417 





* Exhibition of duplicate implements prohibited after 1871. 
fortunately these constitute a large majority, 
especially among the townspeople. In spite of 
the fact that the present low price of bread 
and meat is entirely due io the exertions 
of engineers, and that the annual show is 
only rendered possible by the large amount they 
pay for space, it must be confessed that they 
receive very scant attention from visitors. Of 
course this does not apply to those from the agri- 
cultural community ; the engineer has been their 
ruin by his railways and steamships, and yet he is 
still their hope, for without him they cannot expect 
to meet foreign competition and the difficulties of 
scarce and dear labour. 


THe ENGINES. 


Our columns have again and again voiced the 
complaint that the British manufacturer is wanting 
in adaptability—that he persists in forcing on to 
foreign markets goods which are not suited to 
the wants or tastes of the inhabitants. Such an 
accusation cannot be brought against our agricul- 
tural engineers. No body of traders in any country 
ever expended more time, thought, and money 
in studying the requirements of their customers 
than they have done. They are in touch with all 
the markets of the world, and their goods are the 
ideals which other nations strive to follow by methods 
which are more flattering than satisfactory. The 
portable engine, the traction engine, and the thrash- 
ing machine have undergone innumerable altera- 
tions to fit them to work under the most exacting 
conditions in foreign parts, and it would almost 
seem as if finality had been attained. As examples 
of design and workmanship, and as commercial 
machines intended to make the highest possible 
profit for their users, they leave nothing to be 
desired. No doubt progress is still to be noted in 
them, but it arises mainly from the introduction of 
better materials and from improved methods of 
manufacture. Machine work is constantly sup- 
planting the handicraft of the workman, and bring- 
ing with it greater certainty and accuracy, with 
decreased cost. Steel is replacing iron, and 





phosphor-bronze is taking the place of gun-metal. 
A silent revolution is being wrought in agricultural 


machinery, and it is one that has no historian. It 
is too gradual to be chronicled in an annual report 
such as this, and yet a most interesting tale might 
be told of the growth of farm implements by one 
that had the time and the skill. But it is not in 
columns which appear at frequent intervals, and 
which are read in the stress and hurry of business, 
that such matters can be treated. The demands on 
our space debar us from philosophic musings, and 
confine this report to a chronicle of novelties. In 
it we call attention to the attempts which are being 
made to strike out new lines in agricultural im- 
plements, as evidenced at the show, and we are 
obliged to ignore the very much more important 
results of years of careful work. Sometimes our 
readers may be tempted to ask what is the use of 
this or that which is described. Franklin’s reply 
to a similar question was, ‘‘ What is the use of a 
baby? It may grow to be a man some day.” It 
must be confessed that some of the babes are very 
ricketty and exceedingly ugly. 

In recent years we have put the oil and gas 
engines before the steam engines, on account of 
the greater interest manifested in them, but that 
reason would scarcely be valid on this occasion. 
The oil engine is no longer the most noticeable 
feature of the show. The makers represented are 
the Campbell Gas Engine Company, Limited, of 
Halifax ; Messrs. Carson and Toone, Warminster ; 
Clarke’s Crank Company, Lincoln ; Messrs. Clayton 
and Shuttleworth, Lincoln; Messrs. Crossley 
Brothers, Manchester ; Messrs. Fielding and Platt, 
Gloucester ; Messrs. R. Hornsby and Sons, Gran- 
tham ; Messrs. J. and F. Howard, Bedford; the 
National Gas Engine Company, Ashton-under-Lyne 
(exhibited by Mr. J. Shores, Owston Ferry, vid 
Rotherham) ; Messrs. R, Stephenson and Co., New- 
castle-upon-Tyne ; Messrs. Tangyes, Limited, Bir- 
mingham ; and Messrs. Weyman and Hitchcock, 
Cheltenham. It will be noticed that there are one 
or two new names among these, and that well- 
known firms are in some cases absent. In certain 
instances, notably that of the Britannia Company, 
of Colchester, this is due to stress of work prevent- 
ing the exhibits being ready in time. 

As is well known, Messrs. Clayton and Shuttle- 
worth took a license to construct engines under the 
patents owned by Messrs. Weyman and Hitchcock. 
As might be expected, the engine has undergone 
considerable alterations under their hands, and, as 
shown by the illustration on page 843, now presents 
a very neat appearance. This represents their 
portable engine of 12 brake horse-power, which 
is fitted with a cooling device overhead ; in 
this a draught of air is induced by the blast 
over and through the circulating water, which is 
delivered by a pump and made to run over shelves in 
thin streams. The igniter is kept hot by a blue- 
flame lamp, supplied with oil by a pump. The 
vapour valve and the oil pump are both worked off 
one crosshead by a hit-and-miss motion operated 
by an inertia governor. In another form of this 
engine, ignition, when running, results from the 
heat of the combustion chamber. There is a hori- 
zontal ignition tube, which is heated in the first 
instance by a blowing lamp, but when the engine 
is started this lamp is removed, and the tube is no 
longer needed. This is a very important step in 
the direction of simplicity, and also of economy, for 
a lamp consumes several pints of oil per day, no 
matter whether the engine is lightly or heavily 
loaded. We understand that in future all Messrs. 
Clayton and Shuttleworth’s engines will be built on 
this design, which presents a very simple and neat 
appearance. A centrifugal governor is used in 
this engine. : 

Messrs. Weyman and Hitchcock have, likewise, 
made considerable alterations in their engine to its 
advantage. These are not so much in its me- 
chanism as in the form and arrangement of the 
castings, and in the proportions of the parts. 
One distinguishing feature of thie engine, due, we 
believe, to Mr. Knight, is the use of the blow- 
pipe lamp. Instead of delivering the oil under 
pressure through an exceedingly fine orifice, which 
may be blocked by a minute fragment of dirt, a 
short wick is used, and an air blast is delivered 
horizontally across this, causing a long blue flame 
which impinges on the igniting tube, and also heats 
the vaporiser. This firm show two horizontal 
engines and one portable, entered as of 124 brake 
horse-power. ay 

Clarke’s Crank and Forge Company, Limited, 
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have modified their double-acting engine shown last 
year. It retains the same special features, but is 
improved in detail and general appearance. It 
will be remembered that the cylinder is double 
ended, with a piston at each end connected toa 
vertical rocking beam. These two beams are 
coupled by rods toa three-throw crank immediately 
beneath the cylinder. We understand that this 
design of engine has been elaborated to obtain a 
perfectly balanced motion for road locomotion. 

Messrs. Richard Hornsby and Sons, Limited, 
have not made any noticeable changein their engines 
since the last show. They tell us that they have 
coustructed over 1000 engines, and have 200 
on order, the largest made hitherto having a 
cylinder 17 in. in diameter by 22 in. stroke, and 
giving 40 brake horse-power at 170 revolutions. 
On their stand they have a photograph of an 18-in. 
gauge oil locomotive, made for Woolwich Arsenal, 
which we hope to illustrate shortly, and an oil trac- 
tion engine. Messrs. Robert Stephenson and Co., 
Limited, have modified their engine in the direc- 
tion of making all the valves easily accessible and 
capable of being cleaned by farm labourers. Messrs. 
Fielding and Platt, Limited, of Gloucester, have not 
made any appreciable alteration in their engine 
since last year, nor have Messrs. Tangyes, Limited, 
Messrs. Crossley Brothera, nor Messrs. Howard. 
The National Gas Engine Company, of Ashton- 
under- Lyne, have on the stand of Mr. J. 
Shores, of Owaton Ferry, a desiga of oil engine 
not previously seen at the Royal Show. It 
is of simple design. The lamp is one of the 
loose type which requires to have the air compressed 
into them by a hand pump at intervals. This 
heats the ignition tube and the vaporiser. The 
oil runs by gravity to the vaporiser, its flow being 
rezulated by a valve operated by a hit-and-miss 
m>tion under the control of the governor. This 
motion also opens the vapour valve, while the air 
and exhaust valves are operated by cams. Engines 
of 4 horse-power and 4 horse-power nominal are 
shown. The 1$ horse-power engine shown by 
Messrs. Carson and Toone, of Warminster, is 
somewhat like the preceding. There is a loose 
lamp and a gravity feed controlled by a hit and- 
miss motion and a governor. 

In relation to gas engines there is very little to 
say. Messrs. Crossley Brothers make a fine show 
as usual; Messrs. Robey and Co. have made a 
modification in the direction of a double branch on 
the inlet and outlet water circulating pipes, one 
going to the cylinder and the other to the combus- 
tion chamber. This obviates providing for a flow 
of water across the joint separating these two cast- 
ings. Messrs. Thomas Green and Co., Limited, of 
Leeds, show three sizes of the ‘‘ Smithfield ” en- 
gine, of 54, 4, and 1 horse-power nominal. Messrs. 
Wells Brothers, Sandiacre, Nottingham, have added 
a “timing” valve to the larger sizes of their 
engines, and have arranged the hit-and-miss motion 
t> open the air valve always, and the gas valve 
when required. Messrs. Richard Warner and Co., 
27, Jewin-crescent, London, E.C., show an engine 
which has an explosion every stroke if required. 
To this end it is fitted with an air and agas pump, 
working tandem, to compress the charge and force 
it into the cylinder during the exhaust stroke. 
Messrs. Tangyes, Limited, show a 14 horse-power 
engine built according to the well-known Pinkney 
patents. 

Comparatively little animation is shown in con- 
nection with steam engines, and that is mostly 
directed towards traction engines and agricultural 
locomotives. For the first time in their history 
Messrs. Ransomes, Sims, and Jefferies, Limited, of 
Ipswich, exhibit a road locomotive at the Royal 
Show, although they have built a considerable 
number. This engine, which we illustrate on page 
846, is of 8 horse-power, and well supports the 
reputation of the makers. We are informed that 
one of the same type and power has been daily 
hauling a load of coal and timber, weighing, with 
the trucks, 34 tons, up along incline of 1 in 12, 
the gross weight of the train being 47 tons. It 
also draws 25 tons, in fast gear, at the rate of 
four miles an hour, up a gradient of 1 in 12, 
of about a mile in length. The only point in 
the design to which we need call attention is the 
fore tank beneath the boiler barrel for carrying an 
extra supply of feed water. The two tanks are 
connected by means of a pipe, and a cock, capable 
of being operated from the footplate, enabling the 
connection to be shut between the two tanks when 
travelling up-hill. An injector draws its supply 


from the hind tank. The same firm show, also for 
the first time, a vertical high-speed engine designed 
to drive a dynamo, or a fan, or a centrifugal pump. 
It is neatly designed, but one is struck at first 
sight with the very large proportions of the crank- 
pin and bearings. These tan been made of large 
size to enable the engine to be fed with steam from 
boilers supplying triple-expansion engines. When 
relatively low-pressure steam is to be used, larger 
cylinders are fitted. These engines are made in 
six different sizes, and the one shown is fitted 
ona cast-iron bedplate together with one of Norton’s 
patent vertical multitubular boilers. These boilers 
are fitted with horizontal tubes, and an uptake 
outside the boiler, so that there is no heating sur- 
face above the water line. 

The automatic expansion of the vertical engine is 
controlled by the shaft governor shown in the illus- 
tration on page 843. The centrifugal weights are 
pivoted at the back of the disc. and are controlled 
by springs in the usual way. Studs fixed in them 
come through the disc, and are connected by links 
to a circular flanged plate carried in a bearing 
which looks remarkably like an eccentric strap. The 
strap, or rather one-half of it, is fixed to the main 
disc and embraces the plate within it. The plate is 
cut away in part to allow one of the studs on the 
weights to come through, and hence there is some 
little difficulty in recognising it in the engraving, 
although its flanged edge fitting in the strap is 
plain enough. On the front of the plate the 
eccentric is fixed ; it is, of course, under the control 
of the centrifugal weights, which, in moving out- 
wards, rotate the plate within its bearing, and so 
alter the throw of the eccentric. The very large 
bearing around the flange of the plate affords the 
friction necessary to give steadiness to the eccentric 
under the varying resistances opposed to the motion 
of the valve. 

A new shaft governor is shown by Messrs. 
Robinson and Auden, Limited, of Wantage. This 
is entirely different from all other governors of the 
same type. In it the features which led to the 
great success of the Pickering governor, that is, 
entire absence of pins and joints, are applied in a 
different fashion, but with the same object. The 
springs are formed of steel blades laid into a lami- 
nated spring, and the weights are connected to the 
centres of these springs, either directly, as in the 
small high-speed governor, or by steel bands in 
the low-speed large diameter governor. The 
eccentric is guided by two steel bands, which form 
a jointless parallel motion, and hence neither 
weights nor eccentric have pin pivots. The two 
springs, which stand opposite to each other, thus 
(), are connected to a fixed block at the lower end 
and to a block sliding under considerable friction at 
the upper end. This block is connected to the eccen- 
tric by a steel band. When the two weights move 
outwards under centrifugal force, the springs are 
bent to a shorter radius, and the block moves 
towards the centre, reducing the throw of the 
eccentric, which lies against the face of the fly- 
wheel. It is held in position by bolts and distance 
pieces which pass through holes in the wheel to a 
ring on the other side. We hope shortly to illus- 
trate this novel governor. 

Messrs. Charles Burrell and Sons, Limited, of 
Thetford, devote a large amount of attention to 
supplying traction engines to the owners of shows 
and merry-go-rounds, and do a very large busi- 
ness with this class of men, who are much larger 
capitalists than some people might imagine. At 
the present show they have two very large engines 
—of 10 horse-power and 8 horse-power—designed 
for this trade. They are used to draw all the 
vehicles carrying the various structures, and are 
fitted at the forward end with a dynamo, which 
is used to light the show ground by means of arc 
lamps. In this way they are rendered useful, 
both on the road and during the fair, at least 
after nightfall, which is the busiest time. 
The larger of the two engines is fitted with 
a steam brake, in addition to» the ordinary 
screw brake. It is usual in traction engines to 
place the brake on the second motion shaft, on 
which is the compensating motion, and hence it 
does not get a positive hold. It may be relied 
upon to control one wheel, but the other is free to 
move. Hence in coming down a hill, with a very 
heavy unbraked train behind, the safety of the 
engine depends on the steering wheels keeping the 
engine from slewing sideways. As there is not a 
great weight on these, it is possible, on a slippery 








road, for them to slide sideways upon the sudden 





impact of the train on the rearof the engine when one 
wheel is braked. This is, of course, a very dangerous 
accident if the engine be moving, and to prevent 
it Messrs. Burrell have applied a brake-block to 
the inside of each driving wheel, and have fitted 
a steam cylinder by which the blocks can be in- 
stantly and firmly applied, even if the pressure of 
steam be low. A special angle-iron is riveted 
inside each wheel for the block to press against. 
The 10 horse-power engine has driving wheels 7 ft. 
in diameter, and attracts a great amount of atten- 
tion by its fine appearance. It is, of course, com- 
pounded, like nearly all Messrs. Burrell’s engines, 
and is mounted on springs, according to a method 
described in former reports. The leading end of 
the engine is mounted with rubber rings which 
are always in compression. These serve to modify 
the shocks from the road without having sufficient 
range to give rise to unpleasant vibration. 

A new pattern of road locomotive, illustrated on 
page 842, is shown by Meesrs. E. Foden, Sons, 
and Co., Limited, of Sandbach, Cheshire. This is 
a 10 horse-power compound engine of very large 
proportions, the boiler, gearing, and shafts being 
all of steel. The driving wheels are 7 ft. 2 in. 
in diameter over the paddles, and the weight is 
17 tons. The boiler contains 78 tubes 6 ft. long ; 
the crankshaft is 4 in. in diameter, and the crank 
axle 6 in. The engine is fitted with a steam 
brake ; it travelled 80 miles to the show drawing a 
long train behind it, the total moving load being 
44 tons. The engine is carried on three laminated 
springs, two at the firebox and one at the fore 
carriage. 

The most unconventional road locomotive seen at 
the show for many years is that cf Messrs. Brown 
and May, Limited, of Devizes, Wilts. In this a 
small portable engine is mounted on a frame, dis- 
tantly resembling that of a locomotive. The tandem 
cylinders drive a crankshaft geared by means of a 
pitch chain to a cross-shaft beneath the barrel of 
the boiler, and this is again geared by a second 
chain to the main axle. The driving wheels are 
connected to the axle by friction bands, and hence 
are capable of differential motion in passing curves. 
There is a steam brake which forces a block against 
the edge of each driving wheel. Pitch chains were, 
of course, largely used on traction engines many 
years ago, but they have now been practically 
abandoned, being supplanted by steel gear. Great 
improvements have been from time to time made 
in their construction, but we doubt if they have 
been cured of their fatal defect of wearing out of 
pitch. In bicycles this difficulty has been overcome 
by making the chain enormously strong for the 
work it has to do, but it did not strike us that the 
plan had been followed to the same extent in the 
engine before us. It is, of course, only a light 
engine, not intended for heavy hauling. It has 
only a single wheel in front. 

Messrs. Fowell and Son, of St. Ives, Hunts, 
have revived a design which was tried with suc- 
cessful results a good many years ago. Its main 
features will be seen at a men from the engrav- 
ing on page 842. Instead of driving direct on 
to the main axle, the power is led through gearing 
on to across-shaft in front of the firebox, there being 
the usual fast and slow speeds. At each end of this 
shaft there is a crank disc, and a coupling-red con- 
necting it toa crank disc on thedriving axle. On each 
driving wheel is a friction band, which makes the 
connection between the wheel and the disc, and 
allows the wheel to slip a little in rounding curves. 
The entire engine is narrow, and therefore the 
difference in speed between the two wheels is not 
so great as in broader engines. The advantage 
sought in this design is the ability to put elliptical 
springs on the main axle, without the use of any 
elaborate arrangements to prevent the toothed 
wheels getting out of gear. e are informed that 
the engine of this type previously built has travelled 
30,000 miles over very heavy roads. 

Messrs. Robey and Co. show an open-front high- 
speed vertical engine, fitted with an automatic shaft 
governor. The crosshead of this engine has a steel 
gudgeon with a conical head, the piston-rod being 
secured to the crosshead by a coned nut and cotter. 
With this construction, the removal of the piston 
is much simplified. All the working parts have 
ample surface, and the reciprocating parts are care- 
fully balanced. Messrs. Clench and Co., of Chester- 
field, are a new firm, showing three examples of the 
engines they are commencing to make, and of which 





we shall have more to say on a future occasion. 
Messrs, H. Coltman and Sons are likewise new to the 





















ee er 



























































ee eee 


conte Poe 





842 


ENGINEERING. 


[June 26, 1896. _ 





EXHIBITS AT THE LEICESTER 








Royal Shows. They exhibit some nicely designed 
small engines, fitted with vertical boilers, having 
cross-tubes in the firebox and two sets of horizontal 
firetubes above them, the gases proceeding twice 
across the boiler, and then up an internal uptake. 

As regards many fine displays of engines on the 
ground, we are in the mental position of St. Paul 
when he declared that ‘‘ time would fail to tell of 
Gideon, and Barak,” and dozens of other Hebrew 
worthies whese good works he would like to re- 
count. Our space, if not our time, is quite insufli- 
cient to tell of the splendid workmanship of Messrs. 
Aveling and Porter, of the elaborate finish shown 
by the engines of Messrs. Clayton and Shuttle- 
worth, of Messrs. J. Fowler and Co.’s magnificent 
ploughing engines, of the careful design and fine 
construction which mark Messrs. Marshall’s ex- 
hibit, of Messrs. McLaren’s traction engines, of 
Messrs. Ruston, Proctor, and Co.’s large display, 
and of Mesers. Tangyes’ very varied assortment. 
All these makers are alike in turning out most ex- 
cellent work ; there are differences, of course, due 
to the idiosyncrasies of the various minds that direct 
the operations, but these are secondary to the main 
features of splendid material, first-rate workman- 
ship, and sound design. 


IMPLEMENTS 

The Cooper Steam Digger Company, Limited, of 
King’s Lynn, Norfolk, have a mission in the world to 
demonstrate the advantages of digging over plough- 
ing, and we suppose they obtain a certain amount 
of success, for they appear fairly regularly at the 
show. This year they come with an enlarged and 
much improved implement, to which the judges 
have awarded a silver medal. Instead of the single 
row of forks at the rear end of a road locomotive, 
there is a double row, with provision for a third. 
In each section of forks there is a back and a 
forward row of tines acting simultaneously, the 
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back ones, of course, digging the ground already 
turned up by the forward ones. The object 
of this is to complete the disintegration of the 
soil, and also to throw out the weeds to be col- 
lected and burned. New arrangements have been 
made to facilitate travelling on uneven ground, 
The leading end of the engine is fitted with an 
hydraulic ram supplied with water from the boiler, 
by which it can be raised or lowered a foot to keep 
the engine level fore and aft when descending hills. 
The diggers are also raised and lowered by an 
hydraulic ram, and have, in addition, a sliding foot 
which precedes them on the solid ground, and fixes 


their height so as to give a uniform depth of cut. | 


To facilitate turning at the headland, a stop can be 





(See page 841.) 


interposed, by a lever, in the path, either of two 
band brakes on the compensating motion. The 
effect of this is to stop one wheel, and to make the 
other travel at double speed. Hence the engine 
turns round on the stationary wheel, whichever it 
may be. When both brakes are held, the two 
wheels are retarded equally. It is claimed, with 
every show of reason, that the machine will dig 
greater area per day, and do it more efficiently, 
than its predecessors. 

Another method of nines 3 is a. by 
the engraving we give on page of the Hercules 
wiles tine ‘ealibaatee shown by Messrs. W. N. 
Nicholson and Sons, Limited, of Newark-on-Trent. 
The spring tine cultivator is, we believe, of Ameri- 
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12 Horsz-Power Portaste Or, ENGine, Constrauctep By Messrs. CLAYTON AND SHUTTLEWORTH, 
Lincoitn. (See page 840.) 


can origin, and is meeting with general acceptance 
in this country. In the example before us special 
pains have been taken to adapt the machine to 
English requirements. The tines are set on three 
frames, each of which can be adjusted in height 
separately to enable it to conform to the contour of 
the ground. For instance, when the cultivator is 
running lengthwise of the ‘‘lands,” the outside 
frames are set lower than that in the centre, Each 
tine has a considerable amount of elasticity, and in 
addition each frame can rise as a whole against the 
pressure of a spiral spring, while all three can be 
lifted and adjusted in height by a lever at the side 
of the driver. The driver's seat is connected to the 
frame, and his weight assists in raising the tines. 
By another adjustment the main frame can be raised 
and lowered in relation to the wheels without alter- 
ing the inclination of the tines. 

Cultivators of new design are shown by several 
firms, but they are so far alike that it is impossible 
to make the differences intelligible without illus- 
trating the whole of them, a matter which the 
exigencies of space forbid. We must therefore 
be content with naming some of the makers, 
Among these are the Massey-Harris Company, 
Limited, of 54, Bunhill-row, London; Messrs. 
Blackstone and Oo., Limited, Stamford ; and 
Messrs. Ransomes, Sims, and Jefferies. Messrs. 
P. J. Parmiter and Co., Ansty, Salisbury, show 
& Spring tooth siding barrow with improvements in 
the treadle lock, and screw for adjusting the depth 
of the drag teeth. 

Messrs. J. and F. Howard, Bedford, have for 
several years shown a hay and straw press which 
turns out splendid bales. They have now added to 
%t an automatic arrangement for inserting the 





boards which separate the successive bales. As re- 
quired, a board is slip into a hopper, which is 
then tilted into position over the press. At the 
next stroke of the packer a catch is tripped, and the 
board slides down behind the compressed hay, 
separating it from that which follows. The method 
of making and binding the bales is the same as 
before, but the new arrangement takes away a 
source of danger to the man in charge, and enables 
him to give more attention to the feeding. We hope 
to illustrate this press next week. The same firm 
have also improved their straw trueser, whereby the 
material coming from the thrashing machine is 
bound with more ease and certainty. They also 
show a new pattern pair-horse cultivator workin 
to a depth of 6 in. in hard fallows and soiled 
stubbles. 

To drill manure and seed at the same time, 
Messrs. Sergeant and Co., Limited, Northampton, 
show an implement in which the manure receptacle 
is fitted with a three-armed revolving stirrer driven 
by a worm and wheel. Across the bottom of the 
receptacle there runs a chain which delivers the 
chemical manure through a slot, while the stirrer 
prevents it from arching and sticking. The coulters 
deposit the manure 3 in. or 4 in. below the soil, 
while the seed is laid almost at thesurface. Hence 
it is only after the roots are fairly established that 
they come in contact with the stimulating nitrates. 
All the coulters are adjustable sideways to different 
pitches, and the wheels can be set to suit the width 
of the furrows. 

An implement having a similar object, viz., to 
sow corn, clover, grass s, and manure, isshown 
by Messrs. R. Hornsby and Sons, Limited, Gran- 
tham. As in all drille, there is a box to contain 





SHarr Governor For HieH-Spesp Encines, by 
Messrs. Ransomes, Simms, AND JEFFERIES, 
Limitep, Ipswicu. (See page 841.) 


the seeds, which are fed down to the spouts by 
means of toothed pinions. Thes between the 
teeth fill with seeds, which are discharged as the 
pinions revolve. By shifting the wheels endwise, 
to bring a greater width of tooth under the open- 
ing of the seed-box, a greater quantity of seed is 
sown to the acre, and vice versé. The manure is 
contained in a second box behind the first, and as 
it is very sticky, there isto each spout a rotating 
disc with radial vanes. A scraper delivers the 
manure off each disc down the spout, the rate of 
feed being altered by the use of change wheels to 
drive the discs faster or slower. In this case the 
seeds and manure are laid together beneath the soil 
by the coulters. The amount of manure can be 
varied from 2? cwt. to 34 owt. per acre. 

Mr. James Coultas, of Grantham, also shows a 
novel design of drill for delivering seed and manure, 

ether with a separate adjustment for each. 

essrs. Blackstoneand Co., Limited, of Stamford, 
have on view Wallace’s artificial manure distributor, 
which delivers either broadcast or in drill. The 
manure is contained in a conical hopper, with three 
rotating scraper arms. It falls on tu two serrated 
rotating discs, which again deliver it on to two 
other similar discs of larger size, from which it is 
thrown on to the land. 

Basic slag has now attained such an extensive use 
in this country as a manure that Messrs. Kell and 
Co., of Gloucester, have designed a special machine 
for distributing it, Unlike many other manures, 
the ground slag is not sticky, but runs as freely as 
the sand in an hour-glass, and hence it can be 
dealt with by simple and cheap means. It is placed 
in along hopper tapering to the bottom, in which 
are bored a number of round holes. Over the holes, 
and lengthwise of the hopper, is a flat bar with corre- 
sponding holes, and this bar is moved to and fro 
endwise by a cam on the travelling wheel. The 
bar can be adjusted so that at each reciprocation 
the holes will come more or less over the holes in 





the bettom of the hopper... If half the area of the 





844 


ENGINEERING. 





{June 26, 1896. 











bottom holes is uncovered, the slag will run out 
rapidly, while if only the edge of the bottom hole 
can be seen through the top on, the feed will be 
very small. The machine is 7 ft. wide and hasa 
double hopper, with a feed-bar in each portion. 

Messrs. Warner and Oo., of Jewin-crescent, 
E.C., show a number of pumps of various kinds, 
one being of the well-known duplex type, with, 
however, the addition of a spring box to each valve- 
rod. The box is moved by a lever from the oppo- 
site piston, and transmits its motion to the valve- 
rod through a spring. The valve is thus moved 
gently, and it is claimed that the steam pistons 
always make their full stroke. 

Some years ago there was a great interest mani- 
fested in machioes for pressing hay and straw for 
transport. A large number of machines were 
brought out and became standard articles of com- 
merce, and since then there has been but little 
activity in this branch of agricultural engineering. 
This year, however, Mr. John Rovots, of South 
Green, East Dereham, Norfolk, brings a new and 
simple press. The material is laid on the table of 
the machise, and then a platen is brought down 
on to it by a long timber lever. A certain amount 
of compression is thus effected, ani then a 
rack, pivoted to the table, is engaged with a 
pinion on the lever, and a greatly increased 
pressure is attained by winding on the pinion by 
means of a ratchet lever. After the truss is tied 
the platen is released by knocking outa pawl. The 
table of the straw press is fitted with a cradle, and 
the platen is replaced by oross-arms, which pass 
between the ribs of the cradle. 

The new adjustable flat corn screen shown by 
Messis Penney and Co., Limited, Lincoln, has its 
bars laced at intervals to cross supports. These 
latter are spiral springs threaded on rods, each 
coil of the spring being bound to one bar of the 
screen. The sides of the screen are formed of 
wood, and each is connected, to two nuts, working 
on right and left handed screws. When these 
screws are rotated, the sides of the screen are 
moved to or from each other, crowding the bars 
closer together or drawing them further apart. 
The elasticity of the springs keeps the bars at an 
even pitch, so that they can be set to deal with 
either the largest or the smallest sample of wheat 
or barley. 

The judges awarded asilver medal to Mr. Edward 
Pratt, Alvert Iron Works, Uxbridge, for a newly 
designed mowing machine. The chief novelty lies 
in the knife. In this it is the custom to rivet the 
sections on to a bar, and when they require 
sharpening either a special form of grinding appa- 
ratus with an emery wheel must be used, or the sec- 
tions must be soft enough to be sharpened with a file. 
Mr. Pratt threads his sections on a bar, and tightens 
them all up with a nut at the end. The result is 
that the knives can be readily: stripped off and 
sharpened on an ordinary grindstone, or if one be 
damaged in the field it can be removed and re- 
placed by a new one inashort time. Further, as 
the sections are not to be filed, they can be made 
quite hard. Another new feature is a lever to raise 
the pole. Ordinarily the man has to hold up the 
pole with one hand, while he yokes the horses with 
the other, but with the lever the pole is first raised, 
its weight being transferred to the wheel running 
in front of the knife. He then has both arms free 
to attend to his horses. 

Another silver medal was given to the mowing 
machine attachment of Mr. H. P. Saunderson, 
Kempston-road, Bedford. In this a small wheel 
runoing on the ground drives, through a universal 
coupling, a light shaft cariicd in bearings, and 
situated ‘about a foot above the knives. At each 
end of the shaft are two arms, and the correspond- 
ing arms are united by a light wooden slat, the 
whole being comparable to a paddle-wheel with 
only two floats, and those very long and narrow. 
As the shaft revolves, the floata push the grass up 
to the knives, and insure it being cut close to the 
roots ; when cut, they aid its delivery over the 
knife, and prevent it piling up or being carried for- 
ward by the wind. The-attachment aids both the 
fecd and delivery of the grass, and saves the ma- 
chine from choking. 

A third ‘silver m:dal was given for the swath- 
turner of Mr. T. M. Jarmain, of Tetsworth. This 
is not easy to describe, but it might be likened, 
by the irreverent, to a low cart with twin-screw 
propellers behind it. These propellers have each 
four flat blades mounted on springs, so that they 
can give way if they come in contact with any- 





thing hard. They each turn over one swath at a 
time, exposing the under part to the sun and air. 
The whole can be drawn by a cob. 

In some districts it is becoming the practice for 
the farmers to cut their straw into chaff, and send 
it into the neighbouring towns for sale as fodder. 
To reduce the cost of carriage, Messrs. G. H. 
Innes and Co., of Hitchin, have added to their 
chaff-cutter a pressing apparatus. The chaff is 
delivered through a large tube nearly the size of a 
sack. Over this tube a sack is placed, and is bound 
tightly round the neck by means of a strap. The 
chaff flows down the tube and is compressed into 
the bag by a large screw inside the tube. As it accu- 
mulates the bag is forced down the tube, until at 
last it falls off quite full and packed solid, about 
double the usual weight being pressed into it. 

The Royal Agricultural Society is this year giving 
prizes for machines for planting potatoes, and also 
for raising potatoes. For the former 201. and 101. 
have been awarded, as the result of trials which 
took place at a farm near Leicester, on April 21, 


1896. Five machines were entered by three com- | 


petitors, but both prizes fell to Messrs. Ransomes, 
Sims, and Jefferies, Limited, of Ipswich, the 
former being for a double-row planter, for 


either flat or ridge work, and the latter for a) 


three-row planter for flat work. The method 
of lifting the tubers is the same in each 
case. The potatoes are placed in a hopper, fixed 
between the road wheels of the machine. On either 
side of this hopper there is a revolving disc, fitted 
with a series ot pockets, which take up the potatoes 
as the discs revolve. While resting in the pockets 
the potatoes are pierced by suitable needles, which 
prevent them from falling out of the pockets while 
being carried round with the discs. At the proper 
moment the needles are withdrawn and the potatoes 
are released, and allowed to drop into the furrows. 
The road wheels are adjustable to admit of 
planting potatoes in rows from 24 in. to 30 in. 
apart, and suitable change wheels are provided 
with every machine, by means of which the 
potatoes can be planted at distances of 12 in., 
14 in., and 16 in. apart in the rows, at pleasure. 
The chief difference between the two classes of 
machines is that for ridge work the furrows are 
previously prepared by a plough, and manure is 
deposited in them, For flat work two shares, or 
ridging bodies, are employed to make the furrows. 
The unsuccessful competitors were Mr. James 
Coultas, of Grantham, and Mr. Robert Kyd, of 
Coupar Angus, N.B. In each of their machines the 
potatoes were taken from a hopper by a chain ele- 
vator, and delivered down a shoot or spout. The 
former had also a share to open the ground, and 
a box from which manure could be laid automati- 
cally on the seed. 

Further prizes of 201. and 10]. are to be given 
for machines for raising potatoes, the results of 
trials to be held next October. For these nine firms 
have entered, but all the machines were not at the 
show. The work of a potato raiser is simple 
enough in theory, although difficult to realise 
satisfactorily in practice. A broad share is driven 
under the ridge, breaking it up and forcing the 
tubers to the surface. At the same time some 
kind of arms or revolving beaters throw the plants 
against a grid or net, whence they should fall to 
the ground free from soil. The difficulty, of 
course, lies between treating the potatoes so 
roughly that they are bruised and damaged, and 
leaving many of them covered with soil, so that 
they are missed by the pickers, to germinate the 
next year in the midst of some other crop. 

Taking the exhibitors in the order of the cata- 
logue, the first are Messrs. Coleman and Morton, 
Chelmsford, Essex. Their machine includes the 
share, the revolving beater arms driven by very 
strong gearing, and the screen. The whole of 
these appliances can be raised and lowered by two 
segment wheels, so as to adjust the share to any 
required depth and the beaters at the same time. 
The digger of Messrs. John Wallace and Sons, 
Glasgow, is peculiar in that the shaft carrying the 
beaters revolves in a vertical plane instead of a 
horizontal one. At the bottom cf the shaft are four 
radial arms, and at the end of each arm is a vertical 
bar with four or five prongs stretching out from it. 
These bars and prongs thoroughly stir up and dis- 
integrate the ground, bringing the potatoes to each 
side, and separating them from the haulms. 

Messrs. Powell Brothers and Whitaker, of 
Wrexham, have shown potato raisers for some years, 


but this time they havea novel design. In place 





of the quickly revolving beaters there is a chain of 
forks constantly travelling across the furrow, and 
gently pushing the potatoes on to a revolving 
screen. The chain runs over two wheels, a large 
driven wheel on the end of the machine, and a 
smaller idle wheel so disposed that the bottom side 
of the chain is horizontal, or nearly so. The ma- 
chine entered by Messrs. Alexander Jack and 
Sons, Maybole, Ayr, is practically their usual 
design. Messrs. Ben Reid and Co., Aberdeen, 
have a very simple machine which turns over three 
furrows at once. There are three shares, the outer 
two of which are adjustable in position, without any 
beaters or screen. Messrs. Woodroffe’s machine is 
not on the show ground, neither is the digger of 
Messrs. Ransomes, Sims, and Jefferies, but we 
understand it will have a horizontal rotary wheel 
behind the share, with a vertical and parallel lift 
for the adjustment of the share and rotary digger. 
Messrs. Bisset and Sons, of Blairgowrie, and the 
Lancashire Agricultural Implement Company, of 
Liverpool, have machines entered but not on view. 
In Class III., machines for gathering and sorting 
potatoes, Messrs. Keeble and Moulton, of Chatteris, 
entered two machines, but did not send them to 
the show. The object of these machines is to dig, 
gather, and sort the potatces into skeps at cne 
operation. 

A potato sorter of novel construction is shown by 
Mr. f. G. Slipper, of Brundall, Norwich, the manu- 
facture of the Aspinwall Manufacturing Company. 
The potatoes are delivered over a number of 
inclined bars between which there work conical 
rollers. The rollers rise through the spaces between 
the bars and travel forward, pushing the potatoes ; 
they then sink again and return for another stroke. 
In this way the tubers are constantly pushed down 
the screen, but are not bruised, as the rollers, 
which are very light, rotate immediately they touch 
them. The smaller potatoes fall through the 
screen, and are again divided into two sizes on a 
lower one. 


Darry. 

The poetry of the dairy is fast disappearing. In 
the future all the processes will be conducted by 
automatic machines presided over by a professor 
sitting in a bacteriological laboratory. The cows 
will be milked by machinery, and then the 
mammary fluid will run through pipes into 
aterilising vats for distribution to our homes, or 
into separators which will in a few moments 
convert it into butter and skim milk. The dairy- 
maid will disappear, or be converted into a young 
lady whose talk will be as full of scientific terms as is 
that of the hospital nurse. Our descendants will be 
aghast at our temerity in drinking milk straight from 
the cow, and will wonder what kinds of digestion 
we had to dispose of the millions of bacteria which 
seem to make the farmyard their special haunt. 

For the first time the sterilisation of milk has 
been made a feature of the show, and a special 
dairy has been provided to contain the apparatus. 
The Dairy Supply Company, Limited, of 28, 
Museum-street, London, show Flaack’s apparatus 
for sterilising milk in bottles or cans. The 
bottles, which have rubber - seated stoppers, 
are filled with milk which has been strained and 
filtered, and with the stoppers lightly in place, are 
put in traysin a steam-heated oven. Here the milk 
is raised to any desired temperature between 160 
deg. and 212 deg.; 160 deg., maintained for an 
hour, is sufficient to kill all dangerous germs, but if 
the milk is intended to be kept indefinitely, it must, 
after the bacteria are killed, be withdrawn for a time 
to cool to allow the spores to develop, and then ke 
heated afresh for some time. If the steam be turned 
off from the oven the vapour in the necks of the 
bottles will condense, and the stoppers will seat 
themselves to be further secured when the bottles 
are withdrawn. Sterilised milk has long been on 
sale in Continental towns, and will agen 4 come 
into vogue here, particularly for the feeding of 
infants. f 

The Gloucester Dairy Association show a sterilis- 
ing apparatus, invented by Dr. Bond, in which 
the milk is treated in bulk, and bottled after- 
wards, if required for retail distribution. The 
apparatus is called the ‘‘ vortex,” because the 
milk is kept in constant circulation, to prevent 
any part of it becoming unduly heated. There 
are two concentric vessels; the inner contains 
milk and the outer water. A jet of steam im- 
pinges on the water in such a direction as to make 
it rotate, and a float on the surface of the water 


‘works a stirrer in the milk. When the heat has 
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been continued long enough the milk can be drawn 
off by a tap into sterilised bottles, or it may be 
cooled and set aside for butter-making. Another 
apparatus in which rapid circulation is sought, is 
shown by Mr. A. B. Reck, 155, Gothersgade, 
Copenhagen. The milk is passed through the 
small annular space between two vessels. The 
inner one is filled with steam, and is rapidly 
rotated, while the outer is held stationary. Ribs 
on the inside of the outer vessel prevent the milk 
rotating. 

The radiator butter-maker, of the Aktiebogalet 
Radiator, Stockholm, is exhibited for the first 
time at a RoyalShow. Weillustrated and described 
this apparatus so fully on page 413 of our last 
volume, that it is not necessary to say more than it 
is a separator in which the cream becomes converted 
into butter and emerges as if churned. Another 
machine having a similar object, is shown by Mr. 
Eric Adolf Wahlin, 35, William-street, New York. 
It consists of a centrifugal separator delivering 
its cream on to an inclined rotating surface, over 
which it moves slowly, being there subject to 
a continuance of the separating action. According 
to the inventor, the fat globules here become dis- 
entangled from the watery particles with which 
they are associated, and coalesce into butter 
granules, just as small globules of mercury will join 
up into larger globules. It is, in fact, a double 
separator ; first the milk divides into cream and 
skim milk, and then the cream separates into butter 
and buttermilk. There is no friction or percus- 
sion, and the size of the grains can be regulated by 
the speed at which the milk is run into the appa- 
ratus. Ina trial on the show ground 15 gallons of 
milk produced 5 lb. 3 oz. of butter, the process 
being conducted at the low temperature of 63 deg. 
Fahr. LEither fresh or Pasteurised milk may be 
used, but the latter might be expected to produce 
butter of better keeping quality. 

The Royal Agricultural Society offered two 
prizes this year for hand-power butter - drying 
machines. Three firms entered: Messrs. R. A. 
Lister and Co., of Dursley, who gained the first 
priz2 of 51. ; Messrs. Thomas Bradford and Co., 
and the Dairy Supply Company, who were bracketed 
equal for the second prize of 31. The object of a 
butter-drying machine is to free the grains from milk 
and water. This can be done by ‘‘ working,” but it 
is at the risk of making the butter greasy. Some 
years ago the Dairy Supply Company introduced 
a centrifugal machine called the Delaiteuse, which 
has been extensively used for this purpose, and the 
other machines in the market are also centrifugals. 
The butter is placed carefully in a bag, which is 
then fixed in a rotating basket and whirled for a 
few minutes to throw off the moisture. All that is 
then needed is to press the grains iato blocks. 

Messrs. Lister and Co. also show a combined 
butter drier, moulder, printer, and weigher. This 
is modelled on the idea of a brickmaking machine. 
The butter is placed in a hopper and forced along 
by a wooden screw, just as if it were clay in a pug- 
mill. It emerges through a rectangular die, and 
runs under an engraved wooden roller on to a table. 
The table is double, and by an ingenious arrange- 
ment either half can be swung in front of the die. 
It is provided with wooden knives, which cut the 
block of butter in lengths, and we were informed 
that all these lengths are of exactly the same 
weight. The butter is not weighed, but measured. 
At the same stand is a cylindrical refrigerator. 
This is a can very deeply corrugated. The water 
is inside, and the milk flows down the outside, 
following the corrugations, which expose a large 
surface. 

Messrs. Bradford have in the dairy a very large 
churn of the ‘‘ Harbinger Fishback” pattern. It 
contains a central axis with several beaters pro- 
jecting from it. It is designed for dealing with 50 
to 100 gallons of milk at one operation. They also 
show a number of their P. and P. butter-drying 
machines. In these the butter granules are placed 
in tins, and the tins are arranged round a wheel, 
which is whirled to drive the moisture through the 
perforated bottoms of the boxes, and to consolidate 
the butter into pound blocks. The Dairy Outfit 
Company, of Pentonville-road, King’s Cross, have 
three small novelties—a spring lock for the lid of 
railway churns, a milk tap easily accessible for 
cleaning, and a mould for making butter pats. The 
Dairy Supply Company, in addition to the Delai- 
teuse, show a s and simple instrument, called 
the Gerber Butyrometer, for testing the amount of 
fat in milk. It works on the well-kroyvn plan of 





adding acid to the milk, and whirling it in a small 
centrifugal machine. They also show a separator 
driven by a Laval steam turbine, a very convenient 
and compact arrangement. 


MISCELLANEOUS. 


There are always a considerable number of engi- 
neers at the show exhibiting milling machinery, 
but they do not usually offer many novelties, 
Just now business is fairly quiet in this depart- 
ment. For several years work was maintained at 
high pressure, fitting the old mills with modern 
roller plants. Now there are very few mills, if 
any, left on the old system, and hence the rush is 
over ; possibly the effect will be to cause engineers 
to turn their attention to inventing new and 
improved apparatus. Among the new things at 
the show is a wheat washer and a whizzer by 
Messrs. E. R. and F. Turner, of Ipswich. In this 
the wheat is carried by a stream of water over 
a cone surrounded near its base by an annular 
fence. The wheat is carried down the cone 
and over the fence into a shoot, while 
the stones drop between the cone and the 
fence, and are thus removed. The light wheat 
floats on the water into a second vessel, and if it 
does not sink there, it is carried away by itself. 
The heavy wheat is delivered into the whizzer, 
which is a vertical perforated cylinder, with a cen- 
tral rotating shaft carrying a large number of in 
clined paddles, These paddles go at a high speed, 
and gradually force the grain upwards, driving the 
moisture through the perforations of the cylinders, 
so that the wheat arrives at the top in a dry con- 
dition. 

Mr. Harrison Carter, of Dunstable, shows a puri- 
fier in which there is no need to vary the suction 
over the different silks. The silks are arranged on a 
long vibrating frame, and separated from each 
other by wells or gutters. Each successive silk 
is narrower than the one before it, the area being 
so proportioned that the suction will be the same, 
in spite of the reduction of quantity of material 
under treatment at each silk. Further, the wells 
equalise the feed, and prevent it travelling down 
either side. The material starts fair and even 
from each well, and is spread, by the shaking of 
the sieve, evenly over the silk. At thesame stand 
is Mellon’s separator for taking out stones and 
metal, without the aid of magnetism. The mate- 
rial—for instance, bones—is fed down a shaking 
shoot across which there is a piece of angle-iron. 
The heavy materials naturally lie close to the 
bottom of the shoot, and get in under the top 
flange of the angle-iron, while the light ones climb 
up the weir caused by the obstruction and fall over 
the top. 

Messrs. Alfred Tattersall and Co. show ‘appa- 
ratus suited for the use of small millers. They 
have in one machine a complete wheat-cleaning 
plant, which takes out dirt, straws, and cockle, 
and then scours and brushes the wheat. In 
another machine there is a complete reduction 
plant, including three sets of smooth rolls, three 
centrifugals, and two sifter conveyors. Mr. Charles 
Thompson, Bridge End-road, Grantham, shows a 
new conveyor, consisting of a shallow trough, 
moved backwards and forwards endwise by a crank 
and connecting-rod. If this be slightly inclined the 
material will travel along it at each forward recipro- 
cation, but will not come back on the return stroke. 
A conveyor is shown lifting and delivering water. 
It is a rectangular tube, placed at about 25 deg. 
with the horizon, and provided at frequent in- 
tervals with valve doora opening towards the higher 
end. When the tube moved downwards, the inertia 
of the water it contains causes it to run through 
the valves, but on the upstroke the valves con- 
strain the water to move with the tube. This 
seems to be a modification of an oldidea. It is well 
known that if a vertical tube, with a valve at the 
bottom, be moved up and down in water with suffi- 
cient rapidity, it will act as a pump. 

Messrs. T. Robinson and Son, Limited, Rochdale, 
have a large display of milling machinery, includ- 
ing an interesting model showing all the machinery 
of a model silo for turning and aérating the wheat. 
Among the minor exhibits is an elevator in which 
the leather belt carrying the buckets is defended 
from the damp of the wheat by a wooden partition 
between the belt and the bucket. Of course the 
partition is not continuous, there being a slit down 
it through which the arms affixing the buckets to 
the belt pass. Belts give so much trouble in 
elevators, that improvement will be welcomed. 





The Central Cyclone Company, Limited, 2, 
Adelaide-Place, London, E.C., have brought out a 
pattern of cyclone pulveriser of smaller size than 
their previous ones. It is cast all in one piece, the 
pulveriser being at the bottom, and the fan by 
which the fine particles are raised, at the top. 

In the class of stone-breakers, in addition to such 
well-known firms as that of Mr. H. R. Marsden, of 
Leeds, and of Messrs. R. Broadbent and Son, of 
Stalybridge, we find two local firms new to this 
show. These are Messrs. Goodwin, Barsby, and 
Co., Watling-street, Leicester, who have an exten- 
sive stand, and Messrs. Samuel Pegg and Son, 
Alexander-street, Leicester, who exhibited some 
fine examples of white iron castings for jaws, and 
some jaws with chilled faces and soft backs, 

The Blackman Ventilating Company, of 63, Fore- 
street, London, show one of their fans fitted to an 
air-heating appliance. The products of combustion 
pass through a number of narrow iron flues, while 
air from a fan passes through intermediate flues, 
the result being that the air issues in large quanti- 
ties at a high temperature, for heating buildings, 
drying timber, and the like. 

Brick machines are more than usually abundant 
this year, but there are not many novelties. 
Messrs. Swinney Brothers, Morpeth, show a double 
delivery machine to produce 30,000 to 40,000 bricks 
aday. A pair of large crushing rolls deliver the 
clay to a pugmill, from which it proceeds through 
two metal-lined dies to two cutting tables, to be 
there cut up into bricks. 

Messrs. William Sercombe, Son, and Co, 24, 
Melbourne-street, Leicester, show a very well made 
model of continuous kiln for burning bricks, which 
has been largely adopted in the Midiands. 

Weighing machines that print the weight on 
tickets are, of course, quite common. Now Messrs. 
W. and J. Avery, Limited, of Birmingham, are 
making one to print on a ribbon of pasteboard. 
The various weights—tons, hundredweights, quar- 
ters, pounds—are slidden along the steelyard, and 
to each is attached a rack which rotates a type 
wheel. When a balance is attained a lever is 
operated to force the ribbon on to the wheels, and 
thus impress the figures on to it. 

For starting gas engines Messrs. G. Lewis and 
Son, Kettering, show a handle, provided with a 
boss and friction pawl. The boss is bored to fit 
the end of the crankshaft, and has an internal 
feather key, which takes into the key groove on 
the shaft. Outside this boss is a sleeve, provided 
with three pawis, which bite on to the bo:s when 
the handle is turned. As soon as the engine gets 
away it overruns the pawls, and there is no danger 
of the handle being torn out of the man’s grasp. 
The pawls do not come in contact with the shaft, 
and therefore cannot markit. Messrs. Salmon and 
Co., Kettering, also show a gas engine starter, in 
which the pawls grip the shaft. 

For a very simple piece of mechanism the judges 
awarded Mr. Joseph Hardman, of Preston, one of 
the six silver medals, A spindle, fitted at the end to 
carry drills, boring bits, tanging bits, circular saw, 
and the like, is driven through gearing from a 
large handwheel. In front of it there is a rest on 
which the work can be fixed and fed up to the 
spindle. The tool is designed specially for wheel- 
wrights. 

Messrs. Strawsons, Limited, of 75 a, Queen Vic- 
toria-street, London, show a large variety of appa- 
ratus for spraying potatoes, fruit trees, hops, and 
other crops, some of the machines being fitted with 
many nozzles. Near to them the Stott Fertiliser and 
Insecticide Company, of Barton House, Manchester, 
havea large stand containing apparatus for a similar 
purpose. They employ a simple nozzle which pro- 
duces a very fine spray, breaking the liquid of 
vesicles like mist. The water emerges through a 
small aperture, and impinges on to a flat surface by 
which the stream is completely broken up and 
thrown off at an angle. The rubber hose connec- 
tions on this stand are worthy of notice, on account 
of the ease and certainty with which they can be 
applied. A short piece of brass tube is slightly 
swollen into bulbous form at each end, and between 
the ends there are two loose brass cones forced 
apart by a spiral spring. The hose is pushed over 
the end of the tube, and the cone allowed to cover 
its end, making a connection which it is impossible 
to pull asunder. 

On the stand of Messrs. George Cradock and 
Co., Wakefield, are to be found very fine specimens 
of wire rope. Among these is one of a rope re- 


‘cently made for the Glasgow subway, on which 
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Ex nt Horse-Power Roap Locomotive, Consrructep By Messes. Ransomes, Sims, AND JeFFERIES, LimitEpD, Ipswicw. (See paye 841.) 


cable haulage is to take place at the speed of 16 
miles an hour. The rope is 14 in. in diameter, 
36,500 ft. long, and 57 tons in weight. There is a 
piece of worn rope from the Monkbretton Colliery 
which worked for 19} months, and in that time 
raised 334,867 tons at a cost (for the rope) of 
.0085d. per ton. A rope at the Yorkshire and 
Derbyshire Colliery Company’s works raised 
735,679 tons at a cost of .0041d. per ton. 

To prevent that most annoying and unhealthy 
accident, the backing of sewage into basements, in 
consequence of the drains being flooded by storms or 
high tides, Messrs. G. and F. Couzens, 14, Tudor- 
road, Cardiff, show a ball trap gulley, in which a 
copper ball is contained in a chamber, with a valve 
seat above and below it. If the sewer becomes 
flooded, the ball rises and settles into the upper 
seat, while if the trap becomes dry, the ball closes 
the bottom seat, and prevents the escape of gas. 

One of the largest objects on the ground is the 
malting drum of Messrs. G. J. Hanbury and Co., 
74, Great Tower-street, London. This is designed 
to replace the floors on which the process of malt- 
ing is now carried out. The bariey is first steeped in 
the usual way, and is then placed in a large wrought- 
iron drum, 12 ft. or 15 ft. in diameter, and some 
20 ft. long. This drum revolves very slowly, less 
than twice per hour, and constantly turns the malt 
over, but so gently as not to damage the tender root- 
lets. Air isdrawn constantly through thedrum. It 
is first led through a tower filled with broken brick, 
over which water trickles ; it is then conducted to 
four perforated pipes running lengthwise of the 
drum inside of the skin, and thence makes its way 
through the malt to a large central perforated pipe 
connected to a fan. There are about 1 of 
there drums at work in the world, including 90 in 
the United Kingdom. It is stated that the first 








Tue Hexcures Serine Sreei-Tixe Curtivator, Constructep sy Messrs. W. N. NicHoison 
aNnp Sons, Limtrep, NEwarK-ON-TRENT. (See page 842.) 


cost is less than of any ordinary malting house, and 
the expense for labour is very small. 

A small locomotive steam crane is shown by 
Messrs. Taylor and Hubbard, of Kent-street Works, 
Leicester. It lifts one ton, all the motions being 


very rapid, so that the work can be done very. 


smartly, 


Sourn Arrican Rartway8.—A European company has 
offered to construct a line from Richmond to Indwe upon 
a3 per cent. rantee. Surveys are about to be com- 
menced for a line from Pretoria to Pietersburg. A 
quantity of material has been forwarded from E land 
for the Bechuanaland Railway. The receipts of both the 
Cape Government and the Natal Government railways 
are largely increasing. 
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Description, see Page 836.) 











AND 45. ae LicuTyinc Fras Two-Panet 
ARATUS, uecTRIC Licut, ror THE LIGHTHOUSE 
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Fic. 46. HorizontaL SEcTION OF SINGLE 
Lieutnine Fiasu, Four-Panet, Dousie 
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MARCH, Bay oF Biscay, AND GRISNEZ, 
EnGiisH CHANNEL, 
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Fic. 47. Horizonran Section or Group Licutnine Fiasu, Dovsie Apparatus, Exectric Lieut, ar 


La CaANCHE AND USsHANT, ENGLISH CHANNEL. 
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Lieut, at Cape p’Artty, ENeLisH CHANNEL. 
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| FRIDAY, JUNE 26, 1896. 
| WAGES AND THE HOURS OF 
LABOUR. 
A Boarp or TRADE report on the ‘‘ Changes in 
| Wages and Hoursof Labour in the United Kingdom” 
| suggests immense possibilities both from a practical 
| and theoretical point of view, but to be of service 
in a commercial sense the data should apply to 
| existing conditions, if not to those a year lis 
| for what a manufacturer has to consider in preparing 
| tenders, are the changes in the immediate past 
| as reflecting upon the probabilities of future move- 
| ments, and information from such a scrupulously 
| correct department as the Board of Trade would 
| provide a goodchart. But unfortunately the philo- 
| Sophic ard methodical calm which dominates all 
civil servants cannot be disturbed even to thus 
assist commerce, and the figures now given in detail 
are only those for 1894. To the political economist, 
perhaps, they may not prove useless, especially if he 
has a penchant for statistics, for the 400 odd pages 
of figures provide material to build up any possible 
or impossible theory. Nor need they lead to any 
positive conclusion: that would be quite foreign 
to the economist’s habit. Some future Gibbon, 
too, may find them serviceable : but possibly even he 
would prefer that the Board of Trade had excised 
that extraneous matter which is largely the cause 
of the delay. For most practical purposes the con- 
dition of wages and the hours of labour are ancient 
history, and as all the data necessary for carrying 
the report to the end of 1895 (for which year only a 
few general figures are given) were available, there is 
no excuse for the dilatory action of the department. 

There are over 300 pages of details indicating 
changes in individual districts and trades ; but what 
is wanted is the general result, and it may flatter 
the Board of Trade to know that that ubiquitous 
person, the average reader, is satisfied with their 
general summary. Such could be prepared within 
reasonable time, if the civil servant would smoke 
one cigarette less in the hour; it could cer- 
tainly be printed more quickly without these 
long tables, and the advantage of prompt issue 
would counterbalance the absence of detail. It is 
of no national importance to know, say, that the 
school cleaners in Glasgow have had a rise of 1s. 
a week, except it be as an evidence of the robust 
health of the scholars, or that the policeman at 
Kilsyth has had 1s. added to his wage, suggesting 
the general idea that the Scotch miner, when he 
becomes legally “incapable,” requires the aid of an 
officer of good physique ; while the fact that the 
Battersea street cleaner has had his week of labour 
reduced to 48 hours no doubt proclaims the in- 
creasing leisure of that neighhourhood ; but really a 
private note to John Burns would be sufficient : it 
would add to his pride and lighten the load oarried 
by this Blue-book, 

The general scheme of the report, again, suggests 
that the compiler has taken the line of least re- 
sistance; he has dealt too much with averages. 
It is impossible, for instance, to gather what pro- 
portion of the 364,697 who had their wages reduced, 
experienced a heavy or a slight rebatement, or 
whether the 82,005 who had increases had large 
additions ; the net mean decrease is 1s. 44d. ; but 
probably the tendency to be watchful on the part 
of employers’ and workmen’s combinations would 
minimise the extent of these changes. Again, 
although the number of men whose wages were 
altered is given, we cannot readily find what pro- 
portion this number bears to the grand total of 
the workmen in each trade reported upon. Thus 
only 99,679 workers in Scotland were affected, 
against 117,892 in Wales, notwithstanding that the 
population is three times greater in the former case. 
The proportion in Wales against that in England is 
equally large. Is it that changes are more frequent 
in the industries in Wales, principally in mining, or 
that the aggregate number actually reported upon 
| is greater in proportion to the total? In all, seven 























million workers throughout the kingdom come 
within the purview of the report, and these belong 
to all kinds of industries, so that the figures are 
representative of the nation ; but this is more for the 
political economist than the individual employer 
or worker. 

The general trend of wages seems to have been 
downwards in 1894, and the same remark holds 
good for 1895, but so prone are men to recognise a 
grievance that it had better be at once said that 
any one who has carefully perused our ‘‘ Industrial 
Notes,” week after week, will support the assump- 
tion that the fall in 1894 and 1895 has been largely 
compensated by recent increases. This fact alone 
shows that the report has been long delayed. It is 
in a measure surprising to know that of the seven 
millions included, only some 64 per cent. were 
affected by changes in wages in 1895, and nearly 
10 per cent. in 1894. Many of these, however, 
may have experienced more than one change. Of 
the number affected in 1893, two-thirds experienced 
a net fall in wages; in 1894, three-fourths ; and 
in 1895, 82 percent. The average decrease per week 
among those affected in each of the two latter years 
was ls. 44d. Thus the seven million workers con- 
cerned, got in 1893, 12,4267. more per week than in 
the previous year ; but in 1894 they got 45,000/. less 
per week than in 1893, and itis estimated that in 1895 
30,0007. more was knocked off the weekly earnings. 

Trade was more depressed in 1893 than in = 
two succeeding years: the percentage of unem- 
ployed was 7.5 per cent. against 6.9 and 5.8; and 
the value of foreign trade was 623 millions against 
624 and 643. But the coal strikes constitute an 
awkward element in arriving at a conclusion ; the 
theorist at the Board of Trade inclines to the belief 
that since wages continue to fall, notwithstanding 
slightly improved trade, rates of wages have a pro- 
gressive tendency even after the lowest point of 
the industrial depression is passed. It is easy to 
believe that trade is encouraged back to activity 
by low prices, in which wages must assist. The 
same general principle of the progressive tendency 
probably holds good also at the top of the wave of 
prosperity. Again, the sliding scale affects the 
relation between trade and the average wage. A 
bad six months may determine the wage for a 
succeeding six months when trade may be better 
than the wage indicates. Engineering and ship- 
building may be cited as proving some general rule. 
They are moderately stable, especially when masters 
and men are willing to allow rates to synchronise 
with the condition of trade. In 1893, 11.4 per cent. 
were idle, and 97 per cent. of the men working 
had their wages reduced ; in 1895, 8.5 per cent. 
were unemployed, and 44 per cent. had their wages 
increased. That is one point for the supply and 
demand philosophy. Again, men Pa in the 
building trades, which seem always to be in a 
prosperous condition, are frequently having their 
wages raised—90 per cent. of the men getting a 
“rise” in 1893, 100 per cent. in 1894, and 99 per 
cent. in 1895. 

As regards the question of the hours of labour, 
we find a reduction to partly account for the 
average decrease in wages. It was shown that 
of the seven millions, some 670,386 employés had 
their wages altered, and of these 488,357 expe- 
rienced reductions, the net average decrease being 
1s. 44d. per week ; but 77,158 workers had their 
hours of labour reduced on the average four hours 
a week. Similarly in 1895, 364,697 had their 
wages reduced; but 19,091 had their working 
week shortened on an average 24 hours. Men 
cannot have their leisure increased without the 
wage being in some way affected, so that some 
part of the decrease is due to this cause. To 
view the matter from another standpoint, the 
nation paid the men 45,000/. a week less in wages, 
while the men worked in an aggregate 311,545 hours 
less. But in 1895 the decrease in the total wage is 
indicated as 30,000/., while 47,548 hours less 
were worked. The evident disparity between the 
two years, however, is really due to the intro- 
duction of the eight-hours’ day in the Dockyards, 
for 185,971 out of the 311,545 hours of greater 
leisure are given to employés of the Government. 
There seems a general tendency to decrease hours ; 
42 factories, employing 8186 workers, have gone 
over to the 48-hours week. A cabinet-making firm, 
however, has reverted to the old arrangement, 
owing to the failure of the experiment. 

The building trades, as we have indicated, haye 
enjoyed continuous improvement. In shipbuilding 
the decreasing tendency was less pronounced in 
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1895, and in engineering the up-grade commenced, 
but in these industries there were 31 cases of re- 
duced hours, and with 3264 workmen the eight-hour 
system was introduced—at Cleveland and Midland 
blast-furnace works, at a steel foundry in Sheffield, 
and a Bedford engineering works. Coal-mining 
experienced many changes ; the strikes account for 
that. There were few changes tending upwards. 
But it is when one comes to the Government em- 
ployés that pronounced alterations appear, where 
hours of labour are reduced, and rates of wages kept 
normal or increased. That is consistent with a 
Government system, although in the Dockyards it 
has been brought about by the franchise. Whether 
or not further changes will be made in the same lines 
is doubtful. Many contend for trade union terms, 
and we fancy from a perusal of this report that the 
authorities might willingly grantthe-e, foritisevident 
that the lot of the Dockyard worker, the gun factory 
hands, and the employés in other manufacturing 
departments, is almost as happy as that of the White- 
hall clerk. Evena strike, soessentialtotradeunions, 
might relieve the monotony of those in charge. 





THE PARIS INTERNATIONAL 
EXHIBITION OF 1900. 

As we stated in a recent number of this journal, 
the widespread opposition against the Paris Inter- 
national Exhibition of 1900 has largely disappeared 
in France, and in evidence of this the Government 
scheme was a few days since approved by the 
Senate almost in its entirety, and without any very 
serious opposition being raised in the way of amend- 
ments. At the present moment the scheme has 
become law, and there is nothing to cause further 
delay in the steady prosecution of the Exhibition 
buildings and of the miscellaneous preliminary 
work, to complete which there is not any too much 
time. Intending exhibitors are now also placed in 
the satisfactory position of knowing that they may 
proceed to prepare their exhibits, certain that no 
further delays or alterations will take place. That 
this would be the ultimate result we have affirmed 
from the commencement, feeling sure that the 
promoters of the scheme would not abandon the 
undertaking, and that—once the stage of opposition 
overcome—the whole of France would support Paris 
in assuring complete success to the celebration. 
Although the law authorising the Exhibition of 
1900 has now been passed, and, as we said above, 
without any great opposition, there were several 
members of the Upper House who wished it to be 
clearly understood that their sympathies did not 
go with the scheme. M. Le Play, for example, 
opposed the very principle of the Exhibition, and 
it was somewhat interesting that he was able to quote 
an opinion of the President of the present Council 
of inisters, expressed at a time, however, 
when he was not President of the Council. 
M. Méline, who is an enthusiastic Protectionist, 
and who, in that capacity, fears everything which 
may stimulate international relations, wrote in 
his journal less than a year ago, ‘‘Serious 
manufacturers set their faces more and more against 
these immense bazaars, where there is nothing to 
learn, and still less to be made.” Naturally the 
President of the Council stifled these common-sense 
sentiments the other day, in order to support the 
Government scheme, and M. Le Play was unsuc- 
cessful in giving practical effect to his wish that 
the Exhibition should not be held. He would, 
however, have been well content to have seen, in 
a far more limited space, a small exhibition for the 
display of those applications of science and industry 
which have resulted in indisputable progress during 
the last 30 or 40 years. The idea certainly is not a 
bad one, and may very possibly be realised in the 
future, because, as we gaid on a recent occasion, it 
is not improbable that the Exhibition of 1900 may 
be the last of a long series, each one of which has 
been larger and more costly than its predecessor, 
and which have followed each other in far too 
rapid succession during the last 50 years. M. Le 
Play also advanced a number of arguments more 
or less reasonable. He maintained that inter- 
national exhibitions are disastrous to the provinces 
of France, for many reasons, amongst others that 
the French provincial is tempted to visit Paris on 
these occasions, and there to squander his hard- 
earned savings; he also maintained that Paris, 
during the period of an exhibition, is especially 
dangerous and demoralising to country visitors. 
We do not remember to have seen these somewhat 
novel arguments advanced before, and, indeed, 





they are only worth referring to as a curious illus- 
tration of the exaggerated lengths to which partisan- 
ship may lead. On the other hand, we have the 
greatest respect for M. Le Play’s arguments against 
exhibitions in general, and it is probable that the 
vote of the Senate would have been very different if 
the Government had not been placed by the orga- 
nisers of the Exhibition in a position from which 
they could not possiblyrecede. Invitations to foreign 
Powers having been issued and accepted, left the 
Senate no choice but to adopt the inevitable 
and vote for the project. During the discussion 
the Minister of Commerce admitted that he would 
entirely have shared the opinion of M. Le Play 
if it were a question of examining into the principle 
of universal exhibitions, and to decide the question 
if, in the future, they will prove the best means of 
displaying the creative power of France. Indeed, 
the general tendency of the discussion was to show 
that the International Exhibition of 1900 ought to 
be the last of its race in France, and for this 
reason it was considered desirable to give it the 
greatest éclat possible. 

The active opponents of the scheme are not per- 
haps entirely disarmed even now, but they are not 
very numerous, and they are contenting themselves 
by a repetition of what has already been advanced 
in the Chamber of Deputies—the arguments against 
the destruction of trees and the demolition of the 
Palais de l’Industrie. But a'l this is of no avail ; 
the project has become law and has been promul- 
gated. There is, however, one point connected 
with the arguments to which attention may be 
usefully directed ; this is the financial question, in 
which everybody who proposes to become an ex- 
hibitor on a small or large scale is interested, since 
the success of the Exhibition depends upon its 
assured resources. Without repeating details 
which we have already given, we may remind our 
readers that the total official expenditure for 1900 
is estimated at four millions sterling; we have 
on a previous occasion (see ENGINEERING, vol. Ix., 
page 153) given a general analysis of this expen- 
diture. 

The Exhibition of 1867, with a total covered 
area of 176,000 square yards, cost 920,000/. ; in 
1878 the expenditure amounted to 2,214,000I., of 
which 1,669,0001. went for the Exhibition properly 
so called, and its 296,000 square yards of covered 
space ; 397,000/. were expended on the 17,300 
equare yards of the Trocadero Palace, and the rest 
was absorbed by the gardens, the aquariums, the 
cascades, &c. In 1889 the estimates showed a 
total anticipated expenditure of 1,720,000/., and, 
what is very interesting and curious, the actual out- 
lay fell short of the estimate, since only 1,600,000I. 
were spent on the Exhibition, leaving a balance 
available for the maintenance of the palaces on the 
Champ de Mars, which will now, in part at least, 
have to be demolished. In1900, as we have seen, 
it is intended to spend 4,000,000/ , but of this 
amount about one-fifth will be devoted to the con- 
struction of the new palaces that will remain in the 
Champs Elysées as permanent monuments. There 
is an enormous increase in the scale of the 1900 
Exhibition, as compared to that of 1889, since 
it is intended to spend twice as much money 
upon it, as was devoted to its predecessor. That 
the expense should be far greater was inevitable, on 
account of the natural growth of industry and enter- 
prise, and it is reasonable enough, if the coming 
celebration is to be the last of the series, to wish, 
as we have already said, to give it all the brilliancy 
and magnificence possible. Ample allowance, too, 
had to be made for the increased expense connected 
with the general opening of the buildings at night, 
the numerous fétes that will be organised, the col- 
lection of many special exhibits illustrating the 
progress of the century, the extent of the con- 
gresses, and the competitions to be held at Vin- 
cennes. It was not unreasonable that members of 
the Senate protested against this large expenditure, 
or that they should maintain that the somewhat sur- 
prising estimate of 60 millions of visitors was an 
exaggerated one, seeing that in 1889 the attendance 
was only 21 millions, and it is very optimistic to 
expect the entries in 1900 should be three times as 
large. For our own part we share the somewhat 
cautious opinion of these critics in the Senate, for 
we consider it almost impossible that public co- 
operation can be realised upon so great a scale. 
All the same it is certain that the organisers of 
the Exhibition have spared no pains in studying 
the financial situation, and in deciding on a course 
of action which in their judgment is best suited. to 





secure the large amount of money that will be re- 
quired before the Exhibition is completed, that is 
to say, apart from the assistance that will be given 
by the State and the contributions from the Ville 
de Paris. From these two sources 40 per cent. 
of the estimated outlay is secured; there re- 
main then 60 millions of francs, or 2,400,000/., 
to be raised from other sources. In 1889, bonds were 
issued by a syndicate to the extent of 21} million 
francs ; this syndicate in their turn had the right 
to issue 1,200,000 coupons at 25 francs each, repre- 
senting 30 millions of entries, and producing a total 
sum of 214 million francs deposited with the 
treasury. ‘This sum sufficed to raise the required 
capital, to repay advances in 75 years, and to cover 
the costs connected with the issue. The syndicate 
in this way obtained a premium of 8} millions on 
30 millions. On the present occasion this profit 
will be reduced to five millions on 65, and out 
of this sum 1} million francs will have to be de- 
voted to cover the expenses connected with the issue. 
The syndicate will, therefore, only have a profit of 
3,250,000 francs, representing a commission of 
5 per cent. The success of this issue in blocks has 
already been remarkable ; only 3250 blocks of 20,000 
francs each were required, but 5499 were applied 
for, corresponding to a capital of nearly 110 million 
francs. Even admitting that the 3,280,000 bonds 
of 20 francs each will not be wholly placed, the 
syndicate is co powerful that it can at any given 
moment deposit the 60 millions in the treasury, 
which will p'ace the desired capital in the hands of 
the Exhibition authorities. There is, however, 
little doubt that the whole of the bonds will be 
fully subscribed for; the public reception which 
the issues already announced have met with, 
guarantee ample support. The bonds which are 
not subject to any taxation, will participate in 
29 lottery drawings, comprising 4313 prizes repre- 
senting 6 million francs ; each bond will also carry 
20 admission tickets to the Exhibition, each of the 
value of 1 franc; they will entitle the holder toa 
considerable reduction in the cost of admission to 
the various side-shows within the Exhibition ; they 
will also insure certain privileges of reduced fares 
on railways and steamboats. We have on a pre- 
vious occasion referred to the economies that will 
be effected by this very original combination, and 
we may add a few figures to illustrate the reduc- 
tion in railway fares, &c., that will be effected for 
the benefit of the bondholders. : 

In travelling between Paris and Lyons, visitors 
to the Exhibition will effect a saving of 10.35 francs, 
and the return tickets will be available for a longer 
time than the ordinary issues ; between Calais and 
Paris the saving on a second-class railway ticket 
will be 11.90 francs, and the tickets will be avail- 
able for a week longer. 





CONTINUOUS RAILWAY BRAKES. 

THE annual return of the Board of Trade on the 
subject of continuous brakes on British railways, 
has just been issued, and, as usual, it clearly illu- 
strates the weak and strong points of those chiefly 
in use—the Westinghouse and the vacuum systems. 
From these returns it would seem that the West- 
inghouse brake fairly fulfils the very. necessary con- 
dition of automatically arresting a train, in certain 
critical cases, and of being reliable when rapid 
emergency stops are unavoidable, for though failures 
are not unfrequent, these appear to result invari- 
ably in either a quicker stop than meant by the 
driver, or an entirely unintentional one, In either 
case no serious damage can happen to the train, and 
though the passengers are no doubt shaken by the 
rapidity with which the train comes to rest in such 
cases, yet the risks they run of bodily injury are 
insignificant to what might happen through brakes 
failing to act. In practice, however, as recorded 
in the report, there is little to choose between the 
automatic vacuum and the Westinghouse systems. 
Though several cases of overrunning are reported 
every six months with the former, it is seldom 
that any serious damage results, and the excep- 
tional cases usually arise from the carelessness 
of the driver in entering a terminal station at 
too high a rate of speed. This latter source of 
accident is common to both devices, the most 
serious in recent years being, perhaps, that at the 
Montparnasee station, Paris, in November last, 
where a train fitted with the Westinghouse brake 
ran into the terminal buffers at the station, 
wrecking them, whilst the engine and tender 
finally crashed through the end wall of the station, 
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and plunged into the street some 33 ft. below. 
No amount of ingenuity in the production of 
automatic safety appliances can entirely supply a 
lack of judgment or care on the part of men occupy- 
ing the responsible positions of engine-drivers. 

One reason for the greater liability of over- 
running with the vacuum brake is that the atmo- 
spheric pressure outside the appsratus has a 
tendency to force foreign bodies into the brake, 
clogging it, and preventing the entrance of air into 
the train pipe or brake cylinders when it is desired 
to apply the brakes. Several instances of this are 
noted in the Board of Trade returns. On the other 
hand, with the Westinghouse system, there being 
a positive pressure inside the pipe, the state of 
affairs is reversed, and stoppage of the train pipe 
cannot arise. Against this must be set the fact 
that the comparatively high pressure used, tries 
the flexible tubing between the carriages some- 
what severely, and failures are accordingly much 
more frequent with the Westinghouse system. 
Thus with a total for the six months of 30,401,000 
train-miles, there were 270 failures with the West- 
inghouse brake, whilst on a mileage of 65,261,000 
there were only 241 failures of the vacuum brake, 
of which five were cases of overrunning. With 
this record in its favour, it is easy to under- 
stand why the vacuum automatic brake is in this 
country the more largely used of the two. In the 
first essential of safety the Westinghouse is un- 
doubtedly the superior device, but the companies, 
no doubt, feel justified in accepting the vacuum 
brake in consideration of the lower maintenance 
cost. Many people, of course, carried away 
by an exuberant sentimentality, are prepared to 
demand absolute safety at any cost, not noting 
that one logical sequence of this would be the 
entire separation of the up and down lines of a 
railway. As at present constructed, a slight acci- 
dent on one line might, by blocking its neighbour, 
cause a very serious catastrophe there, which could 
be avoided by keeping the two entirely separate 
and distinct. The cost of such a change would, 
however, be out of all proportion to the additional 
security gained, and the very individuals who 
would be the first to make a demand of this nature, 
would probably be the last to accept without demur 
the higher fares and freights necessary to pay for 
the indulgence of their whim. In the matter of 
the brakes, starting de novo, probably most engi- 
neers would prefer a plenum to the vacuum 
system, but to change the braking arrangements of 
thousands of carriages and engines would be a very 
serious matter. 

The admirable service rendered by the Westing- 
house brake is specially referred to by the London, 
Brighton, and South Coast Company. An in- 
teresting appendix to their return gives particulars 
of instances in which the prompt application 
of the Westinghouse brake by the driver has pre- 
vented serious accidents. These cases are striking 
instances of the reckless way people have of cross- 
ing a railway without taking sufticient care to dis- 
cover an approaching train. It is to be hoped that 
in the instances in question the individuals con- 
cerned have shown a proper appreciation of the 
care and promptness of the driver, which have saved 
them from dismemberment or death. 

The Board of Trade returns show that practically 
the whole of the passenger rolling stock of the 
companies now complies with their requirements in 
the matter of brakes. The proportion so fitted is 
now 99.7 per cent. in the case of engines, and 99.4 
in that of rolling stock. No pressure has yet been 
put on the companies as regards the equipment of 
their goods wagons, but no doubt they will them- 
selves move in the matter when the necessity 
arises, as it has already done in the United States. 





THAMES BRIDGES.—No. XLL. 
76.—Mepizey Werr anv Brincs. 

Between Oxford and its source, the Thames, 
ever decreasing in width and volume, is crossed by 
large number of bridges, few of them possessing 
any interest as engineering structures, but many 
rich in historic associations. The first of these is 
that of Medley, a combined weir and footbridge, 
illustrated on page 838. The stream here has 
been diverted by a atraight navigation cut, and 
part of the regulating work included the construc- 
tion of a lock and weir, combined with a foot- 
bridge. Medley Weir takes its name from an 
ancient farm, on the right bank, that dates from 
before the Conquest, and which at a later period be- 





longed to the Abbots of Osney. Thevillage of Binsey, 
a little further up on the same bank, sometimes gives 
its name to the navigation and bridge. The adjoining 
reach of the river is broad, and is bordered on the left 
bank by a wide stretch of meadow that has always 
—so far as records exist—been the common pro- 
perty of Oxford, This common land, which extends 
as far as Woolvercot Village, a mile anda half above 
Medley, covers an area of 439 acres, and when 
flooded in winter formsan admirable skating ground. 
On the right bank the surface gradually rises to the 
wood-covered heights of Wytham, the intermediate 
land forming rich pastures. The reach is terminated 
by Godstow Lock, which is a mile and a quarter 
above Medley. The lock at the latter place is con- 
trolled by paddles, and the overflow water passes 
over the weir seen on the left of the illustration ; a 
footway is constructed over this weir, and to the 
rear of it isa timber footbridge, built in four spans 
of 23 ft. 6in. each. The construction is simple, 
consisting of piles 9 in. square, braced together, 
and forming the piers ; on the tops are secured sills 
of the same size, which serve as bearers for the three 
longitudinals, 9 in. by 6 in., that carry the platform ; 
diagonal struts from the piles to the underside of 
the bearers are introduced. The flooring consists of 
3-in. planking, and the width between the hand- 
rails is 4 ft. 6 in. Besides this footbridge, there is 
another, for the service of the towpath, very similar 
in construction, with four spans about 20 ft. long, 
and a platform 4 ft. 3 in. wide. 


77.—BripGE OVER Mep.tey Navigation Out. 


A little above Medley Weir, and crossing the 
navigable cut, is a light arched lattice girder foot- 
bridge, illustrated on page 838. There is nothing 
of interest about this bridge, the story of which is 
told on a plate bolted to the lattice web of one of 
the girders: ‘‘ City of Oxford.—This bridge was 
erected by public subscription, through the exertion 
and during the Shrievalty of Henry Grant, Esqre., 
1865. I. Pinchbeck, Engineer, Reading Iron 
Works, Manufacturer.” 


78.-—-Gopstow OLp Brince. 


Godstow Old Bridge is 3} miles above the Folly 
Bridge at Oxford. It is not seen very clearly in 
the illustration, as it is to some extent concealed 
by the weir in front. It consists of two arches, 
one semicircular and the other pointed, the spans 
being 13 ft. and 12 ft. 6in. respectively ; these 
arches are separated by a pier 6 ft. wide, with a 
pointed cutwater projecting for 5 ft. up stream. 
The roadway is 10 ft. 6 in. wide, and the parapets 
are 4ft. 6in. high; the bridge is constructed 
throughout of masonry. Godstow Old Bridge 
carries a small road from Wytham, a village about 
half a mile from the river on the right bank, to the 
main road at Woolvercot on the left bank. Navi- 
gation has long ceased in the natural stream crossed 
by the old bridge, and is now carried through a 
cut spanned by the newer Godstow Bridge referred 
to presently. Improvements in the channel were 
made about a century ago, when another arch was 
added to an extension of Godstow Bridge. So 
much of historical interest attaches itself to this 
structure, that a few references to it will not be 
out place. 

The venerable bridge was, doubtless, intimately 
connected with Godstow Nunnery, the scanty ruins 
of which lie a few yards from the river on the right 
bank. This Benedictine house was built by Editha 
or Ediva, a pious matron (supposed to have been 
wife of Robert d’Oiley, third baron of that family), 
assisted by others, and was consecrated in the 
presence of King Stephen, his Queen, and many 
notables, in December, 1138. Editha was the first 
of a long succession of abbesses, terminating with the 
Dissolution in 1540. The chief interest attaching to 
the house is its association with Rosamond Clifford, 
the ** Fair Rosamond ” of Henry II., who, so far as 
can be ascertained, having been placed in the con- 
vent for education by her father, alter de Clifford, 
became at an early age the mistress of the prince, 
some years before his accession tothe throne. Two 
or three years after forming this attachment, 
Henry, then Count of Anjou, married Eleanor of 
Aquitaine, the divorced wife of Louis VII. of 
France ; the marriage took place in 1152, two years 
before Henry became King of England, and ~ it 
he added largely to his French ions. It 
would seem that his attachment to Rosamond con- 
tinued after his accession, and concealment from 
the Queen being necessary, Woodstock was chosen 
as her retreat. Hence the thrilling story of the 





secret bower in the labyrinth, and its discovery by 
the jealous Eleanor ; but it is a relief to know that 
the ordinary sequel of the tale, the choice between 
dagger and poisoned cup, is a later invention with- 
out foundation. Rosamond took refuge at God- 
stow, and although dates are uncertain, it appears 
that she lived there many years, perhaps 20, and 
dying about 1175, was buried by the nuns in the 
choir of the church. Further, we learn that her 
tomb being seen in 1191 by Hugh, Bishop of Lincoln, 
he ordered the removal of her body, and accord- 
ingly that it was deposited in the chapter-house or 
private chapel of the nuns. The four walls of this 
small building, many years roofless, yet stand in 
the south-east corner of an inclosure, about an acre 
in area, surrounded on three sides by the ancient 
boundary wall; no other relics of the convent re- 
main. Leland, temp. Henry VIII., records: “ Rosa- 


mond’s tomb at Godstow nunnery was taken up a 


late ; it is a stone with this inscription, ‘Tumba 
Rosamunde.’ Her bones were closed in lead, and 
within that the bones were closed in letter 
[= leather]. When it was opened there was a 
very sweet smell came out of it.” The distinguished 
sons of this ey ens William Longespee, Earl of 
Salisbury, and Geoffrey Plantagenet, Archbishop of 
York, Chancellor of England. 

From Godstow Bridge to Eynsham Bridge is 
somewhat over 34 miles ; ah longer intervals 
than this occur between bridges on the upper 
Thames, but it has to be remembered that the 
numerous weirs always afford footbridges, and that 
the greater traffic is at places accommodated by 
ferry or ford. 

King’s Weir is 1} miles above Godstow Bridge, 
a little below the point where the river, having 
flowed eastward, turns sharply south towards 
Oxford, while a channel continued eastward forms 
a connection with the Oxford Canal, which for 
large boats offers the most convenient transit to 
the city. The River Evenlode coming down from 
Blenheim Park unites with the Thames 1} miles 
below Eynsham Bridge, and 330 yards below the 
same occurs Bolde’s Weir. The river scenery all 
along from Godstow is beautiful ; on its right are 
the luxuriantly wooded heights of Wytham; on the 
left, the graceful spire of Cassington, rising above 
the trees, adds charm to the landscape. 


79.—Gopstow BripGE OVER THE NAviGaTIon Cur, 


This bridge, the construction of which was neces- 
sitated by the formation of the navigable channel 
very close to the old river, is of but little interest. 
It carries the same road as the old bridge, and 
consists of two elliptical arches of brick with stone 
facings ; each arch is 26 ft. span, separated by a 
pier 4 ft. 6 in. wide, with cutwaters up and down 
stream. The abutments are 17 ft. long, and the 
parapet walls are of stone, 4 ft. 6in. high and 18 in. 
thick. Speaking of this bridge, Davenport says 
(1869) : ‘* This bridge is wholly in Oxfordshire. It 
crosses the navigable stream which was cut by the 
Thames Commissioners, and was built by the same 
body in 1780. The road of which the bridge forms 
a part isa private occupation road, and the inhabi- 
tants of the county are therefore not liable to 
repair it.” 

80.—EynsHam Bripes. 

Eynsham, also called Swinford Bridge, no doubt 
from the existence of an ancient ford, is situated a 
little more than seven miles from Oxford (i.e., from 
Folly Bridge), and carries the turnpike road from 
Oxford through Eynsham to Witney and Burford. 
This road having entered Berkshire at Botley, a 
mile from Oxford, traverses a portion of that 
county, and at Eynsham Bridge crossing the 
Thames, re-enters Oxfordshire. The bridge is a 
handsome stone structure built about 1777, at the 
cost of the Earl of Abingdon, whose liberality and 
public spirit, says Ireland, were amply repaid by 
the revenue he derived from the undertaking. 
The bridge consists of nine arches, three of which 
cross the river, and there are three approach 
arches on each side. On the low-lying Oxford 
shore the approach is extended for about 100 ft. by 
a causeway ; on that side the three land arches are 
15 ft. 6in., 19 ft. 9 in., and 24 ft. 3in. span, with 
piers 7 ft. 6 in. wide, and an abutment 9 ft. 6 in. 
thick. The river arches are 36 ft. span in the 
centre, and 27 ft. on each side, the piers bei 
7 ft. 6in. The land arches on the opposite re 4 
are 24 ft., 20 ft., and 16 ft. The bridge is 22 ft. 
6 in. wide between parapets of approaches, and 
20 ft. wide over the river. The parapets are 6 ft. 
high. Eynsham or Swinford Bridge is repaired 
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at the cost of the Earl of Abingdon by virtue of a 
statute of George III. (1761) ‘‘ for building a bridge 
across the River Thames from Swinford in the county 
of Berks, to Eynsham in the county of Oxford.” 
Eynsham is an old town situated about half a 
mile from the river, and having a station on the 
Oxford and Fairford branch of the Great Western 
Railway, seven miles from thecity ; the population is 
about 2000. It was a place of importance before 
the Conquest, and had a Benedictine monastery 
founded by Aithelmar or Ailmer, Earl of Cornwall 
and Devonshire, in the reign of Ethelred II., which 
king confirmed the foundation in 1005. Between 
that time and the Dissolution it was ruled by 
28 abbots in succession ; the last of them, Anthony 
Kitchen (who became Bishop of Llandaff), his 
rior, sub-prior, and 13 monks subscribed to the 
ing’s supremacy, and surrendered their property 
on promise of pensions in 1539. In 1819, when 
the new edition of the ‘‘ Monasticon Anglicanum ” 
was issued, scarcely any vestiges of the abbey 





of the very oldest bridges in the kingdom is still 
called ‘‘new;” 700 years, perhaps, have passed since 
it could claim that distinction. The work is rude 
and unadorned; six pointed arches with rough- 
faced voussoirs on straight haunches, bridge the 
river, here 40 yards wide ; but, as Leland wrote in 
the reign of Henry VIII. ; ‘‘the ground all about 
lieth in low meadows often overflown by rage of 
rain ; there is a long cawsey of stone at each end of 
the bridge.” The causeway on the Berkshire side 
is carried on three arches, and by two on the 
Oxfordshire side. The spans of the arches, count- 
ing from the left of our illustration, are respec- 
tively 13 ft., 16 ft., 19 ft.6 in., 17 ft., 13 ft. 6 in., 
and 11 ft. 9 in. ; the piers are about 8 ft. thick. 
The latter have boldly projecting cutwaters, no 
string-course or other projection breaks the plain 
face of the masonry, the parapet has a simple 
weathered coping ; there are no footways, and the 
width of roadway is 15 ft. New Bridge, in conse- 
quence of the long lengths of unbridged river above 











Basiock Hytue Ferry. 


remained, and to-day only indications of founda- 
tions can be seen in a meadow near the church. 
The latter, a handsome building of various periods, 
remains, however, to represent the past. 


81.—Basntock Hytue Fioatine Bringer. 


The annexed illustration has been chosen as 
typical of several floating bridges or ferries on the 
upper river. They are mostly of the same type ; 
a fiat about 25 ft. or 30 ft. long and 8 ft. or 10 ft. 
wide. A wire rope anchored on each bank 
stretches across the river and runs in guides 
at each end of the boat. Bablock Hythe Ferry 
(for cattle, <&c.) accommodates the slender 
traffic of a country read between Cumnor in 
Berkshire, 1} miles from the river on its right, 
and Stanton Harcourt in Oxfordshire, 14 mules 
from the left margin. Both of these places 
are interesting, Cumnor as the residence of Anthony 
Forster of Scott’s “ Kenilworth,’ and Stanton 
Harcourt as the former home of a distinguished 
family during 600 years. 

82.—Nrw Bripcer. 

From Eynsham Bridge to New Bridge the dis- 
tance, strictly following the windings of the river, 
is a little less than 74 miles; the course is very 
tortuous. Between the two bridges, footbridges 
are found at Pinkhill Lock and Weir and Skinner’s 
Weir ; Bablock Hythe Ferry (above referred to), 
occurs 34 miles above Eynsham Bridge. 

New Bridge (illustrated on page 839), 14} miles 


from Oxford, carries the public road, which, issuing 
at Kingston Bagpuze from the main road between 
Oxford and Farringdon, united with that from 
Abingdon, passes over the bridge from Berkshire 
into Oxfordshire, towards Witney. The name is 
an example of the anachronism often applied 
in old countries to places and structures ; here one 





and below it, was naturally an important strategic 

oint during the civil war, temp. Charles I. ; the 

ing was at Oxford in 1644, and on June 1 in that 

ear his forces and those of the Parliament came 
into collision at New Bridge, to the disadvantage of 
the ‘‘ Roundheads.” There is no town or village 
near the bridge ; two miles above it is Shifford (or 
Shefford), an historical place now dwindled to in- 
significance ; but mention of it has come down 
from Saxon times, and of a council there convoked 
by King Alfred, when ‘‘there sat at Sifford many 
thanes, many bishops, learned men, wise earls, and 
awful knights. There was Earl Elfrick, very 
learned in the law, and Alfred, England’s darling, 
he was King of England ; he taught them as could 
hear him how they should live.” (Cotton MS.) 
New Bridge is situated half in Oxfordshire and half 
in Berkshire ; the line of division being indicated 
by the letters ‘‘O.” and ‘‘B.” cut in the stonework 
of the parapet wall. 


83.—Trnroot Brings. 


This light trestle for foot traffic, was built in 
1894 by the Thames Conservancy, to replace an 
old ferry. The centre span is 25 ft., and the two 
side spans about half this. The width of platform 
is 6ft. at the ends, reduced to 2 ft. lin. at the 
centre, so that the utility of the bridge is strictly 
limited. 

84.—TappoLe BrineE. 

Tadpole Bridge is about 21 miles by river from 
Oxford. Tadpole Farm in Berks is distant half a 
mile on the right; the origin of its inelegant 
name is obscure. The road passing over it issues 
from the main Oxford and Faringdon road at 
Buckland, and after crossing the river proceeds to 
Bampton in Oxfordshire. The river, here some- 
what contracted, is not more than 18 yards wide, 





and across it is thrown a bold segmental arch of 
42 ft. span ; the voussoirs are large, dressed stones 
of equal depth, the spandrils are of stone, each of 
them having as ornament a large ring in slight 
relief. The curving stone string-course, not saaiha 
with the stone coping on the parapet, somewhat 
troubles the eye ; the roadway is 15 ft. wide. Tad- 
pole Bridge appears to have been built towards the 
end of the last century ; its total length, including 
abutments, is 72 ft. The bridge is wholly in Berk- 
shire, the boundary of Oxford being here on the 
north bank ; it is repaired by the County of Berks. 
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The Naval Annual, 1896, Edited by T. A. Brassey. 
Portsmouth: J. Griffin and Co. 
[Szconp Norice. ] 

In our former notice of this book we brought our 
review to the end of the chapter on water-tube 
boilers. Following this Mr. Brassey recounts the 
operations at the naval gathering at Kiel, giving 
details of the noblearray. In drawing a comparison 
between the ships present, Mr. Brassey says our 
own battleships of the Royal Sovereign class are 
like vessels which would be able to fight their guns 
in an Atlantic gale, whilst certain foreign vessels 
are not. The author has hit upon a crucial point 
here, but it is one which does not appear in the 
paper comparisons of our own and foreign war- 
ships in which some naval critics are given to 
indulge. To adopt a phrase we lately heard, our 
own ships look like athietes stripped for a contest, 
whilst certain foreign vessels often held up as 
patterns for us to follow are like Chinese soldiers, 
very formidable in appearance, but somewhat en- 
cumbered with impedimenta if it came to actual 
fighting. The author in this chapter contrasts the 
leading features of the most important war vessels 
present. Speaking of the four battleships of the 
Royal Sovereign class, he says: ‘‘ Taking all the 
elements of fighting efficiency into consideration, 
we may, on the whole, be satisfied that we were 
represented at Kiel by the most powerful type of 
seagoing battleship afloat.” In regard to cruisers 
Mr. Brassey says: ‘‘It is exceedingly difficult, in 
the absence of experience of actual warfare, to form 
an estimate of the respective merits of the various 
cruisers which have been described. The present 
writer took the opportunity of visiting them all 
with the exception of the Austrian and Spanish 
ships, and on the whole is inclined to think that 
the Blenheim and Endymion held their own amongst 
the cruisers at Kiel.” 

We now come to a chapter on “ British and 
Foreign Warship Construction,” the joint pro- 
duction of the editor and Captain Orde Brown. In 
the opening paragraph the authors say “‘it is 
due to Sir William White to call attention 
to the extent to which the type of battleship 
brought forward in 1889 has been copied 
abroad. The design is of a duplicate 
character, and entails two kinds of fighting which 
are as distinct from each other as the action of 
artillery and infantry in the field. The primary 
armaments behind their thick shields will generally 
either engage each other or conduct what is called 
‘belt attack,’ that is, the attack of the vital parts 
of the enemy by means of shot or other armour- 
piercing projectiles of the strongest kind. The 
secondary batteries, on the other hand, are 
generally incapable of performing this work, and 
will be devoted to ‘shell attack,’ that is, they will 
attack each other on the lighter structural paris, 
such as the conning tower. A great part of their 
fire will certainly be delivered with shells, although 
the increased use of medium or thinner armour may 
call for a projectile in which bursting charge is in a 
measure sacrificed for the sake of structural 
strength, termed an ‘armour-piercing  shell.’” 
By means of diagrams the bearing of these 
features on recent designs is very clearly shown. It 
is pointed out that the foot-tons basis of comparison 
is hardly a fair one; for while the quick-firing 
pieces are incapable of striking blows comparable 
with those of the primary guns, their rate of 
delivery is so great that in any given time their 
total energy of fire is out of all proportion to that 
of the heavy guns. The authors divide the large 
cruisers into two main classes; the first being 
described as commerce-destroyers lightly armed, 
such as the American Minneapolis and Columbia, 
and the French Chateau Renault and Guichen. The 
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second class are more powerful if less fleet, and are | 


intended to stop and fight rather than run away if 
they meet other cruisers. With the exception of 
the British cruisers, all carry a belt. The fastest of 
these cruisers is the Jeanne d’Arc, with an estimated 
speed of 23 knots. The authors consider that 
the Powerful should not be repeated, on account of 
the enormousdimensions, In another chapter Mr. 
Brassey says that our two big cruisers were designed 
as an answer to the Russian Rurik, but if the de- 
tails of the latter vessel had been known they 
would probably not have been built. 

Commander R. H. Bacon contributes the next 
chapter, which is on ‘‘The Value of Torpedo- 
Boats in War Time.” Commander Bacon is another 
new contributor, and is well known in the service 
as having been, when a lieutenant, a dashing com- 
mander of torpedo-boats during manceuvres. He 
considers that the main requisite of the torpedo- 
boat is speed. Size is of next importance. The 
boat must not afford too easy a target, although if 
too small it would be unequal to seagoing work. 
All other considerations are of secondary import- 
ance. ‘*A modern torpedo-boat is merely a sea- 
going torpedo-tube of high speed,” says the author. 
We agree with him, and yet we should have been 
inclined to put handiness in a separate category 
rather than Jump it with the other considerations of 
secondary importance. The author very naturally 
points out the misleading character of manceuvre 
experiments when a time factor has to be the de- 
ciding element. ‘‘ Let us,” he says, ‘‘ beware of 
giving too false a feeling of security to the ship by 
assessing necessarily hurried and excited gun-fire 
too highly.” Moreover in manceuvres the torpedo- 
boat commander is hampered by fear of injuring 
his owa vessel. ‘‘In peace,” he says, ‘‘ there would 
be more fuss over the loss of a torpedo-boat than 
there would be in war time over the loss of a battle- 
ship.” The whole chapter is one of great interest and 
importance ; we have room for but one pregnant 
quotation from it: ‘‘The inherent feature of 
torpedo-boats which governs their use in war time 
is that the boats are of small value compared to a 
battleship or cruiser. By value is meant small cost, 
that they can be readily replaced, and that the num- 
ber of men they carry is small. So that for this 
reason they can be used, risked, and if necessary 
lost, to obtain ends which may be of great moment 
without more than small relative loss to their own 
side. This is noage of squeamishness in using the 
weapons a country supplies. The tools we handle 
now are far keener than any hitherto employed, the 
ends to be obtained are of vital worth, and I ven- 
ture to predict that the successful side will be that 
on which the admirals and captains do not hesitate 
to employ the ships and boats in the way that leads 
most surely to the disablement of their opponents 
without being unduly deterred by sentiment, or 
by risks which may be legitimately incurred.” In 
other words, you cannot make war without spilling 
blood, any more than you can make an omelet with- 
out cracking eggs, but we do not see that the 
torpedo-boat has altered the conditions of naval 
warfare in this respect. Undoubtedly one of the 
worst faults a naval commander can have is timidity 
in risking his men, but that has certainly never 
been a coaspicuous fault of British captains, as 
the hundreds of cutting-out expeditions and boat 
attacks in times past have shown. The author’s 
remarks, however, come very appositely, for this is a 
humanitarian age, and it is well we should be re- 
minded that if we go into war it must be with no 
half-measures, The nation possessing the greatest 
number of men who look only to the one end of 
victory—to be gained at any cost of life or treasure 
—is the nation that should come out victorious. It 
was this military virtue upon which the greater part 
of Napoleon’s success was founded. 

In the chapter on ‘‘ Our Ordnance Factories,” 
Captain Orde Browne deals with a very delicate 
subject. He tells us that certain newspapers have 
sharply criticised the organisation and system of 
appointing superintendents and other officials. The 
Times and Broad Arrow especially attacked the 
appointment of the present Director-General of 
Ordnance Factories. Captain Orde Browne 
discusses the subject at some length, and is 
himself evidently in favour of military control, 
although he does not say so in so many words. 
There is much to be said on both sides, and 
& great deal to be said in answer to some of the 
facts the author brings forward. We must, how- 
ever, leave the subject for the present, and may 
return to it in another manner at some future date. 





Two chapters on ‘‘ Naval Manceuvres, British and 
Foreign,” follow. They are contributed by Mr. 
Charles Gleig, late lieutenant R.N., who gives an 
interesting analysis of the operations, together with 
a critical review of their results. Mr. Brassey has 
been fortunate in finding a competent writer, well 
equipped in professional knowledge, to take the place 
rendered vacant by Mr. Thursfield’s illness. The 
last chapter in this part of the work is by the editor, 
and deals with the important question of manning 
in a thoughtful and comprehensive manner. The 
subject is one which may be said to be Mr. Brassey’s 
by hereditary title. 

Captain Orde Browne’s special section of the work 
is that relating to armour and ordnance, which he 
treats at some length. There is no more able 
writer on these subjects than the author, who 
has had exceptional opportunities for gaining ex- 
perience, added to a sound professional training. It 
would be useless to attempt to deal with this part 
of the work at the end of a review of this length, 
and we can do no more than commend it to the 
careful study of all interested in these matters. 





Armature Windings of Electric Machines. By H. F. 
PaRSHALL and H. M. Hosart. New York: D. 
Van Nostrand Company ; London: Robert W. Black- 
well, 39, Victoria-street, Westminster. 

THis book was largely developed while Mr. F. H. 

Parshall was acting as the chief designing engineer 

of the General Electric Company of New York. 

During this period and the preceding one, while he 

was acting as chief designing engineer of the 

Edison General Electric Company, he had practical 

experience with nearly all of the types of windings 

discussed. 

The principal endeavour has been to describe 
windings that are electrically and mechanically good. 
In the section on continuous current armature 
windings the arrangements of conductors permitting 
of interchangeable end windings are principally 
discussed. By far the greatest improvement made 
in the construction of all classes of commutating 
machines has been from the adoption of these 
windings. In the earlier types of machines the end 
windings were wound over each other, so that the 
different coils were of unequal inductance and 
resistance, the result being that there was no fixed 
point of commutation during a revolution of the 
armature, and consequently there was an uneven 
wearing of the commutator. This, however, was 
not the most objectionable feature, especially in the 
case of street car motors and other machines subject 
to rough usage ; the inside end windings frequently 
burnt out owing to insufficient ventilation, and the 
result was that all of the windings had to be 
removed and thrown away, 

By the adoption of the interchangeable end con- 
nections any damaged coil can be replaced without 
injury to the remaining coils, although more or less 
of these remaining coils have to be removed. 
Another feature with respect to the interchangeable 
end windings is that they admit of being securely 
clamped, so that any shifting of the coils is impos- 
sible, whereas in the older type of winding the 
deterioration from shifting of the end windings was 
very considerable. 

It has been thought by the authors impracticable 
to discuss under what conditions different winding 
may be practicable for use—sparking considered. 
This would involve cataloguing each winding in 
terms of all the properties of a dynamo that had to 
do with its performance. It is pointed out that the 
two-circuit, or series, windings are unfitted for the 
generation of large currents, and an explanation is 
given of why this isso. The shifting of the current 
from one set of brushes to another in a series-wound 
armatnre increases with the number of poles and 
with the current collected at any one set of brushes. 
This shifting is more or less objectionable according 
to the margin allowed in the collecting brushes and 
the other characteristics of the dynamo. 

When the dynamo is of particularly good design, 
that is, with great magnetic intensity in theair gap, 
small armature reaction and low current density at 
the collecting brushes with the normal distribution 
of the current between the different sets of brushes, 
such windings are satisfactory for the generation of 
fairly large currents, but such machines are very 
costly. 

The experience, however, in America with the 
large multipolar machines has definitely shown that 
above 100 kilowatts output at 500 volts, everything 
considered, the multiple circuit windings are most 





satisfactory. From 500 kilowatts capacity, experi- 


ence is that the two-circuit, or series, windings are 
of but little use commercially. In making these 
statements as to the two-circuit winding the authors 
based their experience on machines of from 
25 kilowatts to 1500 kilowatts capacity, the 
1500-kilowatt being the largest commutating 
machines yet constructed. The importance of 
symmetry or absolute regularity in the armature 
windings of machines for the generation of great 
currents is pointed out. 

The plan of treatment, in a portion of the book 
bearing on continuous-current machines, is descrip- 
tive of each principal class of winding. 

At the et of the book are to be found winding 
tables showing various arrangements that may be 
effected. Thus by changing pitch, or number of 
conductors passed by one of the end connections, a 
winding for one voltage may be, by very simple 
means, made suitable for another voltage ; such 
considerations are of great importance to manu- 
facturers. The winding tables have sufficient range 
to include all machines that will be constructed, 
except in very rare instances. 

We come now to the section on alternating 
current windings ; there is tirst a general discus- 
sion of alternating current windings and of the 
advantages and disadvantages of one coil per pole- 
piece per phase. This is a subject that is not in 
general well understood, but it will be appreciated 
by those having to design alternating current 
machinery for any number of phases. The first 
portion of thealternating current section is devoted 
to single-phase windings ; the second to quarter- 
phase windings and also the windings for quarter- 
phase commutating machines, that is, machines 
receiving quarter-phase currents and generating 
continuous currents at the commutator by revolving 
at a synchronous speed. : 

These machines are now used by the Pittsburg 
Reduction Company at Niagara Falls, converting 
thequarter-phasealternating currentinto continuous 
current suitable for electrolytic purposes. They were 
designed under the direction of Mr, Parshall, who 
some little time ago went to America to make certain 
tests upon them preparatory to designing larger 
machines for the same purpose. The concluding 
portion of the section on alternating currents is 
upon three-phase windings. An explanation is 
given of the principal properties of three-phase 
currents and the distribution of the currents in the 
circuits, Examples of the two principal methods 
of winding three-phase armatures are given. 
Corresponding with them are diagrams and descrip- 
tions of the various arrangements of conductors 
that are in practice found satisfactory. There are 
also examples of the winding of induction motcrs. 
At the close of this section are found diagrams and 
descriptions of windings of three-phase commu- 
tating machines. Such machines have been used in 
Portland, Oregon, for the conversion of three-phase 
alternating current into direct current suitable for 
the driving of tramcars. These machines were 
designed by Mr. Parshall, and one of the types of 
winding illustrated was used. 

The theory of these machines, as far as the three- 
phase and continuous current voltages are involved, 
is developed. This will be found especially useful, 
since there has heretofore been no paper upon this 
subject. 

Following the section on three-phase windings is 
a short chapter on electric motor force, showing 
the voltage set up in single, multiphase, and con- 
tinuous current machines, also the ratio of —— 
in alternating current commutating machines. The 
formule are exceedingly simple, the same terms 
being used throughout. Following, there is a 
chapter explaining the use of the armature wind- 
ing tables, and this is followed by certain pre- 
liminary tables, making the use of the winding 
tables obvious. 
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NOTES. 
Tue Scotch TRAIN ARRANGEMENTS. 

THE spirit of competition at Euston and King's 
Cross is again evidenced by the arrangements made 
thus far for the summer service ; but whether it 
will develop into a speed race remains yet to be 
seen. The only acceleration suggested in the 
meantime is in the 8 p.m. sleeping-car express 
from King’s Cross, which gets to Edinburgh in 
74 hours, and to Aberdeen in 10 hours 25 minutes. 
It is after July 1 to leave at 8.15 p.m., which 
will reduce the time on the journey, and pas- 
sengers will atill arrive at Aberdeen in time to 
get the Great North of Scotland train as at present; 
but the Euston train evidently is to continue to 
leaveat8 p.m. The most important change isa new 
express to the north, leaving Euston at 11.30 p.m. for 
Edinburgh, arriving at 7.55, and at Glasgow at 8 
o'clock. This train will be a great convenience for 
those travelling from the southern coasting places, 
as they will be able to leave the same morning 
with more comfort and certainty of catching the 
connections than with the present 10 o’clock train, 
which, of course, will be continued. Again, unlike 
the 10 o’clock train, it will be made up of corridor 
carriages, and passengers will lunch en route. At 
present only the 2 o’clock train affords this privilege, 
and it has the objection of preventing passengers 
getting beyond Glasgow or Edinburgh by local 
trains at night. On the east coast route a similar 
train is to be run, starting at 11.204 M., and it goes 
to Perth, Dundee, and Aberdeen, as well as Edin- 
burgh and Glasgow. The Midland are bringing about 
a much-needed improvement both in their day and 
night service. The 10.30 a.m. Glasgow train is to 
be run separately and accelerating, and will not 
take passengers for Nottingham, Sheffield, or Leeds, 
those passengers going by a 10.35 to Edinburgh and 
the north. A new sleeping-car train will leave at 
10 p.m., reaching Glasgow at 7.20, and a new train 
from Glasgow will leave at 9.15 p.m. Passengers 
with ordinary return tickets can now go north 
with the Midland, and return by either of the 
other two routes. Some of the west coast trains 
are to cease calling at Crewe. 


Rattway WorkKsHOPS IN JAPAN. 

According to recent advices from Japan, it is 
seriously contemplated to establish in that oa 
a large factory for turning out the rolling stoc. 
required for Japanese railways. The native papers 
are discussing the subject, and point out that even 
with the present mileage there is a deficiency of 
rolling stock, as compared with the standard of 
English railways, to the extent of 275 locomo- 
tives, 1390 passenger cars. and 15,950 wagons. 
They suppose that it is possible that the mileage 
in operation may be increased during the next 
10 years to 20,000 miles, that is, to about 10 times 
the present amount, and they calculate that if the 
rolling stock be purchased abroad, nearly 15 million 
yen will be required. If to this be added the funds 
necessary for other material, rails, bridges, &c., 
the exodus of money from Japan will aggregate 
an enormous total. In order to ward off this 


danger, arrangements are being made to establish 
workshops for the making of locomotives and cars 
abroad in the meantime for the 
t is proposed to establish work- 


in Japan, sendin 
raw materials. 





| shops in Tokyo and Osaka suflicient, to begin with, 


to turn out 12 locomotives, 50 passenger and 200 
goods cars per annum. In order to show the 
profits which may be expected, it is stated that 
in 1893 a four-wheeled locomotive, purchased 
by the Railway Bureau in Glasgow, cost 19,499 
yen, and that if this locomotive had been 
constructed in Japan with material purchased 
from abroad, the cost would have been 13,369 yen, 
a difference of 6130 yen. The writers on the sub- 
ject claim that the working of the Kobe workshops 
has demonstrated that a four-wheeled engine can 
be constructed in Japan some 6000 yen cheaper, on 
the average, than its cost if imported. They say 
that this arises from the fact that labour is five 
times better paid in England than in Japan, al- 
though, so far as we can learn, that difference is 
rapidly decreasing, as the price of skilled labour is 
increasing very quickly in Japan. We are not quite 
clear that these calculations can be depended on, 
and that allowance has been made for interest on 
capital, cost of superintendence and profit, all of 
which are included in the price of the imported 
engines. However, as one of the promoters of the 
company is Viscount Inonye Masaru, ex-chief of the 
Railway Board, and as he is supported by well- 
known financiers who are not in the habit of throw- 
ing away their money, we may assume that they 
have gone carefully into the matter, and that the 
prospects of a good return for their money are pro- 
mising. It is well that British locomotive manu- 
facturers should take a note of these facts, so that 
they may not build up hopes which may be dis- 
appointed. The Japanese seem anxious not only 
to make locomotives for themselves, but also to 
meet the demand which is certain to arise from 
China. 
THE TaRANAKI IRONSANDS. 

For many years past the ironsands of New Zea- 
land have constituted a standing challenge to the 
metallurgists of the world. Here we have in one 
locality alone 40 miles of beach formed of magnetic 
ironsands perfectly free from sulphur, phosphorus, 
or other impurity, save a small percentage of 
titanium. The sands are many feet deep, and 
have been proved to extend 300 yards out beycnd 
low water. The cost of ore-winning is therefore 
less than in any quarter of the globe, excellent 
fuel is to be had at no very great distance, and yet 
all attempts at the commercial manufacture of iron 
and steel here have hitherto resulted in failure. 
We learn, however, that a further attempt is now 
to be made, a company with a capital of 450,0001. 
having been formed for the purpose of acquiring a 
lease of 103 miles of the beach in question, extend- 
ing on either side of the harbour of New Ply- 
mouth, whilst coal is obtainable at a cheap rate at 
Mokau, a distance of 40 miles from the site of the 
works to be erected, and lime and clay are to be 
obtained close at hand. The works will include blast- 
furnaces, foundries, and rolling mills. The process 
of reduction to be followed is due to Mr. E. M. 
Smith, M.H.R., one of the founders of the com- 
pany. The ore contains 60 per cent. of metallic 
iron, and about 8 per cent. of titanic oxide. 
Before putting it in the blast-furnace it is 
made up into bricks by mixing 160 parts 
of the ironsand with 50 parts of yellow clay 
and 50 parts of blue clay. The ingredients 
are compounded in a pugmill and then pressed 
in an ordinary dry brick-pressing machine, after 
which they are ready to be thrown into the furnace, 
being very hard and compact. The fuel with which 
the metal is reduced is also made up into briquettes. 
It consists of 10 parts of Mokau coal breeze, 6 
parts of raw bituminous coal, 2 of slag cement, 
and 2$ coal-tar. The bricks produced out of this 
material are very hard and strong, so that they do 
not crumble in the furnace. Specimens of the 
iron thus prepared are to be seen at the offices of 
Messrs. Kemsley and Co., 66, Cannon-street, 
London, as well as samples of the raw materials 
employed. Some of the castings shown there 
have been made direct from the blast-furnace, and 
are perfectly sharp and clean. Some of the cast 
iron has, moreover, been converted into wrought 
iron and steel, the former being of great tough- 
ness, bars § in. thick having been bent double 
cold without cracking, whilst it is claimed that the 
best crucible steel is also obtainable from the ore. 
The New Zealand Government have promised the 
promoters to give them the refusal of any Govern- 
ment contracts for iron and steel at a price of not 
more than 10 per cent. above that of the imported 


material. Hence a fairly large demand is already | 





assured, provided the estimated cost of production 
is not very largely exceeded. Whether the present 
undertaking fails or succeeds, there is no question 
but that the successful treatment of these ironsands 
is only a matter of time, and the lucky discoverer 
of the method of reduction, which will finally be 
adopted is certain to secure a very large pecuniary 
reward. 
Lonpon TRAMWAYS. 

The London County Council have now finally 
departed from the idea of giving facilities to the 
County of London Syndicate to acquire the whole 
of the lines within the metropolitan area, with a 
view to their being worked with electric traction at 
a rental to the ratepayers of over 200,0001. a year, 
besides presenting the authorities with an electri- 
cally equipped system instead of the dilapidated 
horse traction permanent way now in use.* The 
only reason assigned for the refusal is the fact that 
to recoup them for the great expense of reconstruc- 
tion the syndicate required a lease of 28 years, while 
the County Council wished to give only 14 years, 
because of the feverish anxiety at Spring-gardens to 
do all things for all men atonce. The County Coun- 
cil, too, were to become possessed of the lines imme- 
diately instead of 10 or 12 years hence, and of course 
their profit was to be at once realisable, but the High- 
way Committee could not get over the period of 
lease, and thus the Finance Committee, when in- 
structed to report on the financial aspect of the pro- 
posal, did not consider it necessary to enter into 
the question. Twenty-eight years is as a day in 
the life of a great city, so that at its expiry it would 
be time enovgh for corporate working, even if 
all were agreed as to its advisability, especially as 
in the interval the system would be thoroughly 
organised and the lines reconstructed, while the 
ratepayers were meanwhile profiting by the receipt 
of the large rent. When faddists, however, have 
full play to their fancy, the loss of a million or two 
by some other body is a small item. Again, the 
attitude of such is reflected by the remark by Mr. 
John Burns that the county ‘‘wanted no sug- 
gestions as to how to manage the tramway 
system of London from gentlemen who had 
burgled South Africa.” Such remarks are only for 
the gallery, but unfortunately they gain votes. 
The North Metropolitan and London Sireet Tram- 
ways Committee, who own the system in the north, 
also formulated a scheme whereby the whole of 
their property was to become at once the property 
of the Council, who were to lease it for 14 years to 
the companies at a gross rental of 45,0U0l , to- 
gether with 5 per cent. upon the increases in the 
gross receipts over those of 1895. This, it was 
estimated by the Finance Committee, would equal 
9.4 per cent. upon the capital outlay of the Council. 
It was assumed also that this would give a relief to 
the rates of 31,6701. per annum. But the syndi- 
cate were willing to pay over 100,000/. of gross 
rental for the eame lines, besides reconstructing 
the permanent way, if the lease were of 28 
years’ duration, and to work the system by elec- 
tric traction, itself a great gain to the public. 
The proposal of the existing companies has not 
been approved, which is perhaps not to be greatly 
regretted, as the intention was to continue hose 
traction. Both the Highways and Finance Com- 
mittees, however, reported favourably on the com- 
panies’ offer; but the party in favour of the 
County Council themselves working the tramways, 
carried an amendment in favour of a report upon 
the relative advantages of company working and 
of the Council operating such lines as may be owned 
by it in 1898, by horse, electrical, or other mecha- 
nical traction. The lines to be acquired by 1898 
will not be sufficiently extensive to insure the full 
economy of electrical or other mechanical traction 
on an extensive scale, and it is therefore pretty 
evident, as Lord Mountmorres and others put it, 
that the Council is pledging itself for some years 
to horse traction. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., June 18. 

Tue American iron trade is duller than usual. The 
steel pool is coming in for its full share of quiet de- 
nunciation from tinplate makers and rome other 
buyers who are obliged to pay 3 dols. to 4 dols. per 
ton more for their raw material than they feel they 
ought to. Attempts are being made for fair prices. 
The feeling is very bitter. After years of agitation 
in and out of Congress, and after the expenditure of 
vast capital to build up a new industry, the pioneers 


* See page 609 ante, 
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are suddenly confronted by a pool of steel billet 
manufacturers who present a ‘‘stand-and-deliver ” set 
of prices. Coke, ore, billets, steel rails, and some 
other articles are all buttressed up with high prices 
at a time when there is no occasion for them. Pig- 
iron production has declined 7000 tons per wee 
since May 1, and stocks have been accumulating 
at the rate of 4000 tons a week. Prices are weaker, 
and all attempts made to unload large lots on 
consumers have failed. There is no disposition 
to buy until a clear enunciation is made this 
week at St. Louis. Never was there as much con- 
templated work in railroad building, terminal im- 
provement, mine work, and general house and factory 
projected work as at this time. It is, of course, im- 
possible to say what amount of this work will be 
Inaugurated during the next two or three months. 
Better conditions will result, and probably firmer 
prices. The accumulation of stocks in all indus- 
tries is light, and solvency is of a more satisfac- 
tory character, Despite the hard times, there has been 
a gradual liquidation in the industries, and despite the 
average of 10,000 failures a year, commercial conditions 
are decidedly more encouraging. The growth of com- 
mercial organisations is evidence of intense competition 
on one hand, and of greater ability on the other to 
deal with the enormous productive capacity to mutual 
advantsge, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very quiebin the 
pig-iron warrant market last Thursday forenoon, and the 
tone was flat. The sales were nob on a large scale, pro- 
bably not exceeding 15,000 tons. Prices dropped 1d. to 
13d. per ton all round. In the afternoon the turnover 
was still less, only about 7000 tons, The closing settle- 
ment prices were as follow: Scotch iron, 46s. 44d. per 
ton; Cleveland, 37s. 3d.; Cumberland and Middles- 
brough hematite iron, 47s. 3d. and 44s. 74d. per ton 
respectively. There was rather more doing on Friday 
forenoon, when the dealings were said to exceed 20,000 
tone. Scotch iron was again fiat, and fell in price 
lid. per ton. Cleveland was unchanged in price, 
but hematite iron declined 2d. per ton. A large amount 
of business was done in the afternoon, said to have ex- 
ceeded 35,000 tons, about 15,000 tons being Scotch and the 
remainder Cumberland hematite iron. The settlement 
prices at the close were, respectively, 463s. 14d., 373., 47s., 
and 44s, 74d. per ton. Monday’s forenoon market was 
inactive, and the tone was flat. One report has ib that 
80,009 tons of iron changed hands. Prices were steady. 
Business was firmer in the afternoon, when quite 20,000 
tons of iron were dealt in. At the closing, however, the 
market was steady. The closing settlement prices were 
463. 14d., 37s. 14d., 47s., and 443. 44d. per ton respec- 
tively. On Tuesday forenoon there was a sagging 
tendency in the market, and some 23,000 tons were 
dealt in, generally at 1d. to 2d. per ton lower. About 
18,000 tons changed hands in the afternoon, when 
the tendency was rather firmer. Scotch warrants, 
after being dealt in at 463, 14d. per ton cash, lefb off 1d. 
down on the day, at 46s. O4d. buyers. The respective 
settlement prices at the close were 46s., 37s., 46s. 104d., 
and 44s. 3d. per ton. Until near the close of the market 
this forenoon there was hardly anything done in the pig- 
iron market, then about 10,000 tons changed hands, and 
there was a rise in prices all round of 1d. to 2d. per ton. 
In the afternoon the market was very quiet, bub 
the tone was firm, and the closing settlement prices 
were 463, 14d., 37s. 3d.. 478. 14d., and 44s. 74d. 
per ton, respectively. The following are the cur- 
rent prices of several No. 1 special brands of 
makers’ iron: Clyde, 493 6d. per ton; Gartsherrie, 
Summerlee, and Calder, 50s. ; Coltness, 52s. 6d.—the fore- 
going all shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 493. 6d.; Carron (shipped at Grangemouth), 
52s.; and Shotts (shipped at Leith), 52s. per ton. There 
are still 80 blast-furnaces in actual operation, as compared 
with 75 at this time last year. From all Scotch ports there 
were shipped last week 5565 tons of pig iron, against 
4359 tons in the corresponding week of last year. They 
included 120 tons for the United States, 262 tons for 
Canada, 200 tons for South America, 165 tons for India, 
210 tons for Australia, 620 tons for Italy, 330 tons for Ger- 
many, 225 tons for China and Japar, smaller quantities for 
other countries, and $114 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood yesterday afternoon at 363,552 tons, as 
compared with 362,696 tons last week, thus showing for 
the past week an increase amounting to 856 tons. 


Finished Iron and Steel.—There is a good demand for 
finished iron at the recent advance in prices. The steel- 
makers have large contracts on their books, and the works 
are running full time. There is room for improvement in 
prices, 

Sulphate of Ammonia.—Towards the end of last week 
this commodity ranged in price around 7/. 17s. 6d. to 
71. 182. 9d. per ton, and since then the market has become 
rather firmer, transactions having taken place at 8/., and 
even that has been refused. The shipments to the Con- 
tinent are on a large scale, 


Glasgow Copper Market.—Business in copper was active 
last Thursday forenoon, when upwards of 300 tons changed 
hands, and the price declined 7s. 6d. perton. In the after- 
noon, however, when 100 tonsof the metal were dealt in, the 
= rose 15s. per ton. On the following forenoon a few 
ots were sold, and prices advanced other 12s. 6d. per ton. 


The afternoon market was dull, and the price dropped 
8s. 9d. per ton. Monday’s forenoon market was quiet, 
but firm. Only one lot of 25 tons changed hands, and 
the price rose 3s. 9d.. per ton; but in the after- 
noon there was a drop of 2s. 6d. per ton, and 
the market was dull. Yesterday forenoon 50 tons 
were dealt in, and there was a drop of 133, 9d. per 
ton registered, but in the afternoon 3s, 9d. of that 
amount was recovered. Only one lot was done at 
491. 7s, 64. per ton cash. A very small quantity changed 
hands this forenoon, and the price rose 8s, 9d. per 
ton. Quotations were firm in the afternoon, but the 
market was a blank as regards business. 


Glasgow Electric Light Supply.—The Glasgow Corpora- 
tion Electric Light Committee have decided to recom- 
mend that the price of electric light supply to the public 
be reduced in accordance with a new scale. The meters 
at present in use are likely to be superseded by a new one. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Sheffield Silver Trade.—The returns which have 
juat reached Sheffield, showing the quantities of silver 
assayed at the offices at Birmingham, Sheffield, and 
Chester in 1895, have just been published. So far as 
Sheffield is concerned they show an extraordinary increase, 
notwithstanding the fact that large quantities of silver 
ware manufactured within the city are assayed in London, 
on account of the prejudices of the purchasers, The 
report of the Deputy Master of the Mint demonstrates, in 
his own words, that ‘‘the increase in the amount of 
silver assayed at Sheffield is remarkable.” In 1891 there 
were 311,437 cz. assayed ; in 1892 there were 341,853 oz. ; 
in 1893, 404,697 oz; 1894, 496,148 oz.; and 1895, 
715,248 oz So far as can be ascertained from the reports 
of the Sheffield manufacturers, the demand for sterling 
silver wares is still improving. 


Yorkshire Mining Records for 1895.—Mr. F. N. War- 
dell, Her Majesty’s Inspector of Mines for Yorkshire and 
Lincolnshire, has issued his report for 1895. At the 
outzet he expresses his gratitude that the district has been 
preserved from any disaster of magnitude, and he then 

roceeds to deal with statistics concerning coal-getting. 
here were in 1895 88,879 persons, of whom 88,680 were 
in Yorkshire, employed in the production of minerals, as 
compared with 91,154 in 1894, a reduction of 2275. The 
quantity of coal raised in 1895 was 22,807,507 tons, as 
against 23,442,174 tons in 1894, a decrease of 634,667 tons. 
bere was an output of 249,326 tons of fireclay last year, 
a decrease of 21,394 tons as compared with the amount 
for 1894. The total output of minerals last year was 
23,319,486 tons, the amount in 1894 having been 23,969,765 
tons. There was thus in 1895 a decrease of 650,279 tons. 
Many of the collieries in the county did not work in 1895 
more than three or four days per week. In 1894 there were 
97 separate accidents, and in 1895, 93, resulting in 100 
and 97 deaths respectively. There was only one explo- 
sion of firedamp, and in this case the mortality was com- 
aratively trifling. ‘‘ Falls of roof and sides” accounted 
or 56 deaths in 1894 and 39 in 1895, and form a per- 
centage of 43 of the total loss of life. In 1895 there was 
& proportion of one death to every 977 persons employed, 
and to every 256,258 tons of minerals produced in the 
district. In Yorkshire and Lincolnshire there were in 
1895 1104 persons employed in metalliferous mines, as 
against 900 in 1894. In 1895 86,796 tons of mineral were 
produced, and in the previous year 60,105 tons. 


Iron and Stecl.—The Yorkshire iron and steel indus- 
tries have undergone a slight change for the worse. In 
the Leeds district there appears to be a falling off, and 
if the stocks of iron increase, a drop in the market is 
anticipated. A moderately good business is being done 
by dealers in bar iron, but prices are nob so good as the 
condition of trade demands. Engineers both in Leeds 
and Sheffield continue to be well employed. Makers of 
textile machinery are actively engaged, and marine engi- 
neering work is on the increase. A number of excellent 
orders from the Far Kast have been received in Leeds. 
Locomotive builders are experiencing a lack of demand, 
but hydraulic machinery is being manufactured in 
large quantities. The Sheffield market shows an 
increased consumption of pig iron, and so many pur- 
chases have been made for local requirements 
that a better feeling has been induced. Wagon and rail- 
way carriage builders and railway wheel makers are better 
employed. There is a very large demand for all kinds of 
Bessemer stee], and crucible steel finds a ready market 
both in the colonial and foreign markets. The file trade 
shows steady improvement, and the local silver and 
electro-plating industries share in the general prosperity. 
The returns that have recently been received show that 
an extraordinary development has occurred in the Shef- 
field silver business, which now employs more workmen 
than any other centre of the trade in Great Britain. 
Quotaticns for raw and finished material are as follow: 
Hematites, 543. to 57s. 6d. according to quality, delivered 
in the district; Bessemer billets of special carbon, 
5l. 123. 6d. to 61. ; bar iron, 5/. 103. at makers’ works, 61. 
in warehouse ; Siemens-Martin acid steel, 7/. 10s. for 
average qualities ; Lincolnshire forge iron, 39a.; foundry 
iron, 423. Wire rods are firm at from 4J. 15s. and 
41. 17s. 6d., and common spring steel is quoted at 6/. and 
upwards, 

The Coal Trade.—Although in the household depart- 
ment of the coal trade there is much stagnation, the 
activity in steam coal continues uncheck The col- 
lieries to the eastward of the coal-field, which are more 
advantageously situated than the more inland pits, are 





forwarding to Hull, Goole, and Grimsby a large tonnage 
for export purposes, The railway companies are draw- 


ing largely upon the resources of the collieries for con- 
tract account, and but for the long-continued lull in 
house coal, trade would be all that could be desired. 
Barnsley soft coal is, however, difficult to dispose 
of on account of the obstacles in the way of placing 
supplies upon the market at reasonable rates. Stocks 
are accumulating at many collieries, and this condition of 
affairs is likely to continue unchecked until the winter 
season sets in. List prices are not maintained in cases 
where large contracts are entered into, but withal there 
is little forward buying. Best Silkstones realise from 8s, 
to 93. at the pits, Barnsley house coal 7s. to 83., Barnsley 
hards 6s. 6d. to 7s., manufacturers’ fuel 4s. to 53., common 
coke from 8s. 6d. to 12s, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a very thin attendance on ’Change here. Newcastle 
Races no doubt prevented many of the Tyneside contin- 
gent putting in an appearance. The tone of the market 
was decidedly flat, and the amount of business transacted 
was very small. Producers, however, reported that they 
were well supplied with orders, and they would not as a 
rule reduce their quotations, but merchants accepted 
lower rates than ruled last week. From second 
hands No. 3 g.m.b. Cleveland pig iron was bought at 
37s. 3d. for promt f.0.b. delivery, and there were offers to 
sell over July-August at 37s. 6d. Some buyers were not 
prepared to pay even these rates, and reported that they 
could do business at rather less. The makers’ general 
quotation for No. 3 was 37s. 6d. for early delivery. The 
lower qualities of pig iron were more plentiful than they 
have recently been, and prices were reduced alittle. No. 4 
foundry was put at 36s. 6d., grey forge 36s., and white 
35s. 9d., all for early delivery. Middlesbrough warrants 
were steady throughout the day at 37s. cash buyers, and 
there was verv little doing in them notwithstanding their 
cheapnees, East coast hematite pig iron was abundant, 
and though the demand was fairly good, the excessive 
roduction keeps prices down. There were sellers of 
os. 1, 2, and 3 at 45s, 6d. for early f.o.b. delivery, and 
less was accepted by some firms. Spanish ore was stiff, 
the good freights assisting to maintain prices. Rubio was 
fully 123. 94. ex-ship Tees, To-day there was very little 
change in the market, but the general feeling was rather 
better. Quotations for makers’ iron were the same as 
yesterday, but Middlesbrough warrants improved a 
a opening at 37s. 1d., and closing 37s. 2d. cash 
uyers, 


Manufacturcd Iron and Steel.—In the manufactured iron 
and steel trades some slight improvements are noticeable, 
Inquiries are more numerous, producers will nob make 
the concessions to secure orders that they were ready 
enough to offer a little while ago, and quotations 
have an upward tendency. Makers of some classes 
of material are, in fact, asking higher rates than ruled 
last week. The following are about the market quota- 
tions: Common iron bars, 5/.; best bars, 5/. 103.; iron 
ship-plates, 4/. 15s. to 4/. 17s. 6d.; iron ship-angles, 
41, 128, 6d. to 41. 153.; steel ship-plates, 5/.; steel ship- 
angles, 4. 17s. 6d ; steel boiler-p/ates, 6/.; heavy sec- 
tions of steel rails, 47, 10s.; and chairs, 2/, 17s. 6d.—all 
lees the customary discount, except rails and chairs, 
which are net at works, The demand for rails and 
chairs is reported good. 


The Coal and Coke Trade.—Business in coal is ver 
—_ but on the whole quotations are maintained. 

wing to Newcastle Races the production of coal is this 
week much reduced, and as supplies of steam tonnage are 
coming well forward, firmness in prices of coal is gene- 
rally looked for. Cuke continues in good request both for 
shipment and inland consumption, and the very large 
output is pretty well taken up. Here good blast-furnace 
qualities keep at 13s. 6d. for delivery at Cleveland works, 





NOTES FROM THE SOUTH-WEST. 

Cardif.—After extremely heavy shipments of steam 
coal, a quieter tone has prevailed ; prices have, however, 
been well maintained. The best steam coal has made 
10s. 3d. to 103. 6d., while secondary qualities have brought 
9a. 3d. to 9s. 6d. per ton. As regards household coal, 
No. 3 Rhondda largehas continued to make 9a, 3d. to 9a. 8d. 
per ton. The demand for patent fuel and coke has con- 
tinued ; foundry coke has made 15s. 6d. to 16s. 6d. per 
ton, and furnace ditto, 12s. 9d. to 14s. 9d. per ton, free 
on board. The iron ore trade has shown some activity, 
and prices have been tending upwards ; the best rubio has 
made 12s, to 12s. 3d. per ton. The manufactured iron 
and steel trades are well employed. Steel rails have con- 
tinued in good request, and the demand for steel bar has 
exceeded the current output. 


Lundy Island.—A telephonic cable, which was laid by 
the Government about two years since from Hartland Point 
to Lundy Island, has broken 24 miles on the Clovell 
side, thus cutting off the island from communication with 
the Bristol Channel telephone service. It is supposed 
that the cable was dameged by a vessel, which dragged 
her anchor during the late gale. 


Newport.—The annual meeting of the Newport Har- 
bour Commission was held on Wednesday. The harbour- 
master reported that at Bridgwater Man’s Reach, where 
dredging operations had been carried out, a cut had been 
completed through the whole length of a gravel patch, 
200 ft. in width and 1800 ft. in length, reducing the level 
of the river bed to 2 ft. below the andra Dock sill, 
The second, or eastern, portion of the patch is now being 





taken in hand, and this, the harbourmaster thought, 
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would be removed by the end of the present dredging 
season. 

Keyham Barracks.—The Lords of the Admiralty have 
invited several large building firms to tender for the ex- 
tension of the Royal Naval Barracks, Keyham. The 
existing buildings have accommodation for 1000 officers 
and men, but when the pro extension is completed 
it is intended that double this number shall occupy the 
barracks. The new works, which will be on a site adjoin- 
ing the north end of the Keyham ground, and in the 
direction of Camel’s Head Bridge, will include a men’s 
block, which alone will cover a superficial area of 19,430 ft., 
a drill-shed about 1000 ft. in length, a block for the mess- 
ing accommodation and cabins of warrant officers, and 
swimming baths, together with small buildings for mis- 
cellaneous purposes. The works, which are expected to 
be completed by December, 1899, are estimated to cost 
160,000/. 

The ** Hecate.” —The Hecate, turret ship, is to be taken 
in hand for an extensive refit, during which she is tu re- 
ceive a new set of boilers. The work is estimated to cost 
over 8000/., and it is to be completed by April, 1897. The 
Hecate is now employed as tender to the Cambridge, gun- 
nery school ship, and affords instruction to gunnery men 
in the working of 10-in. 18-ton muzzle-loading guns, four 
of which she has mounted in two turrets. During the 
time she is under repair, her place will be taken by the 
Gorgon, a vessel of the same type and similarly armed. 


Devonport.—The Lords of the Admiralty have invited 
tenders for altering No. 3 slip in Devonport Dockyard, in 
order that it may be made suitable for the construction 
of line-of-battle ships, and for building a new machine- 
shop in the vicinity of the new building slip. The plans 
also provide for a number of small workshops around the 
slip. The amount allowed for the work is 21,250/., of 
which sum 12,500/ will be spent on the new machine-shop, 
and 3000/. in furnishing it with machinery. It is under- 
stood that No. 5 slip, on which the Furious is now being 
built, will be taken in hand for similar alterations, but 
not until No. 3 has been completed. In consequence of 
the extensive alterations to be carried out, the new line- 
of-battle ship provided for in the Devonport current pro- 
gramme cannot be laid down for some months ; but in 
order that the sum (125,772/.) allowed for this vessel this 

ear may be spent by April next, the dockyard officials 
wed decided to commence the construction of her frames, 
so that a large amount of framework can be fitted in 
place as soon as the blocks are ready to receive her keel. 


Rhymney Iron Company, Limited.—The directors of the 
Rhymney Iron Company, Limited, have decided to 
recommend the payment of a dividend of 1 per cent. for 
the year ending May, 1896. This compares with 24 per 
cent. divided for the year ending May, 1895. 





AUSTRALIAN ARTESIAN WELLS.—We learn from Moree 
that the Gil Gil bore is down 2900 ft., and the flow is 
2,000,000 gallons daily, The Woolahbra bore is down 
1200 ft., with a flow of 16,000 gallons daily. Mr. J. R. 
Lomax, of Wirrah, has completed three bores on the Boat- 
man estate. This country four years ago supported only 
a few head of horses and cattle. The first bore, 1511 ft. 
deep, with a flow of 4,200,000 gallons daily, supplies eight 
miles of creeks, watering 60,000 sheep. The second bore, 
1900 ft. deep, with a flow of 3,000,000 gallons daily, waters 
800 square miles of hitherto waterlesscountry. The third 
bore, which is down 2100 ft., has a flow of 3,000,000 
gallons daily. On this estate 50,000 sheep have just been 
shorn by hand, and 80,000 are still to be shorn. 





H.M.S. “ Terrtste.”—H.M.S. Terrible, the first-class 
rotected cruiser built by Messrs. James and George 

homson, Limited, Clydebank, for the British Govern- 
ment, and launched in May of last year, ran her prelimi- 
nary trials on the Firth of Clyde on the 22nd inst. The 
Terrible might have been finished about three months ago 
but for the engineers’ strike, which delayed the construc- 
tion, not only of the engines, but also of the hull of the 
vessel. As it is she will be ready for delivery about six 
months within the time specified in the contract. The 
trials were satisfactory from every point of view, the 
vessel running easily at three-fourths power for several 
hours, and the working of the Belleville boilers gave every 

romise of the 25,000 indicated horse. power contracted for 

ing exceeded. The vessel is expected at Portsmouth 
to-day (Friday). After being docked and coppered she 
will undergo her official trials. The vessel was fully 
described and illustrated in our 59th volume (pages 666, 
695, 725, and 822), and we hope to deal fully with the 
official trials. 





Tue INSTITUTION OF JUNIOR ENGINEERS.—On Satur- 
day, May 30, the works of the Fowler-Waring Cables 
Company, at North Woolwich, were visited by the 
members. The company owning the works was formed 
in 1889 to take over the business in lead-covered electrical 
cables then being carried on by Messrs. John Fowler and 
Co., of Leeds, and Mr. R, S. Waring, of Pittsburg. The 
company has done a very large business in lead-covered 
and other cables for telephone, telegraph, electric light- 
ing, transmission of power, and underground installations 
of every kind. In the factory was seen at work machinery 
of all descriptions for the manufacture of electric cable 
under the company’s patents, including the 306 wire dry 
core telephone cable, of which the National Telephone 


Company are laying 20 miles in the streets of Manchester. | th 


The company is at present laying down a complete plant, 
including engine and boiler, for the manufacture of india- 
rubber by various methods, and the works in —— 
were shown. The different systems of testing cables, 


including the high voltage, were also explained and illus- 
trated by practical experiments. 





MISCELLANEA. 


Captain RicHarp has been appointed French naval 
attaché in place of the late Captain le Clerc, and the 
naval and dockyard authorities have been instructed to 
afford him the same facilities as were given to his pre- 
decessor. 

The traffic receipts for the week ending June 14 on 
38 of the principal lines of the United Kingdom amounted 
to 1,578,264/., which was earned on 18,863 miles. For the 
corresponding week in 1895 the receipts of the same lines 
amounted to 1,530,686/., with 18,728 miles open. There 
was thus an increase of 47,5781. in the receipts, and an 
increase of 134} in the mileage. 

According to the Quarry, a very large blast was effected 
last month at the Dinorwic quarries, Wales. The mate- 
rial quarried was hard granite, and 34 tons of Nobel’s gela- 
tine dynamite were exploded at once. Two days and 
nights were required to put the explosive in place, and 
a some thousands of tons of rock were dis- 
placed. 


Much less gold was coined at the Mint last year than 
in 1894, the figures for the two years being, respectively, 
3,810,636/. and 5,678,100. Much less light gold was 
brought into the Mint last year than for several years 

ast, and an investigation showed that‘the amount of 
fieht gold in circulation in London, 39.58 per cent. of the 
total in 1888, has now been reduced to 5.47 per cent. 


With respect to the Langdon- Davies alternate-current 
motor, described on page 806 of our last issue, we are 
informed that some further experiments have shown that 
the motor can be made to start on 1.48 times its designed 
full load, thus giving a considerable reserve of power 
available for eng | the initial friction of machines, 
which is often greater than the running friction. 


We are informed that the condition of the river at Cam- 
bridge will soon be improved, as the town is being 
sewered on the separate system, and in future rain water 
only will be carried to the river. The governing bodies 
of Trinity College and Trinity Hall have instructed Mr. 
Charles E. Gritton, A.M I.C.E., M.S.A., of Westminster 
and Selhurst, to prepare plans and reports for draining 
those colleges. 


A return has just been issued oe mg | “ the numbers of 
British vessels transferred to foreign flags since January 
1, 1896, by sale of vessel.” The total number of vessels 
thus transferred is 173, of 95,259 tons register and 132,195 
tonsgross. This is, of course, an infinitesimal proportion 
of the total tonnage of the vessels belonging to the 
United Kingdom, which was 10,504,662 tons register on 
December 31, 1895. Of the vessels transferred 33,935 tons 
register were ailing craft. 


In commenting on an accident at South Croydon Junc- 
tion, where a passenger train ran into the tail of a goods 
train which was foul of the passenger line, Lieut-Colonel 
Addison remarks that it is very desirable that an advance 
signal should not be further away from a cabin than is abso- 
lutely necessary, but that there ought to be room to stand 


the longest trains at it clear of a junction in rear, and he | , 


recommends the use of a clearance-bar in front of the 
crossing to prevent the passenger line signal being pulled 
off if anything is fouling the crossing. 


The Shipping World, hitherto a monthly publication, 
is now to issued weekly. Under the editorship of 
Major Jones, the publication has increased in influence. 
It appeals specially to shipowners, and in this respect is 
of interest also to shipbuilders. The effort to cater for 
both directly is not attempted, and thus intricate techni- 
calities are eschewed, while shipping matters are dealt 
with in a light vein. The views, however, are at times 
extreme, as, for instance, in relation to the Marking of 
Meat Bill. 


The Wagner cars on the North Shore line to Chicago 
are cleaned thoroughly every trip, all carpets and 
other textile material being removed, the car washed 
down, the plated and brass work brightened. The 
windows and their frames are also freed from every 
vestige of dirt, and not simply swabbed down on the out- 
side. Asa contrast to this thorough and frequent clean- 
ing it would be interesting to learn how often some of the 
cars on, for example, the London, Brighton, and South 
Coast line are overhauled. To judge from the fustiness 
of some of them, it would appear questionable if this took 
place oftener than once a year. 


Messrs. Merryweather and Sons, Limited, show at the 
fire tournament at the Agricultural Hall, Islington, a 
light and easily portable steam engine, specially designed 
for country and colonial work. ough weighing only 
22 cwt., it will throw 200 gallons per minute toa con- 
siderable height. In all 12 engines are exhibited by 
this firm, in addition to which they have also a new 
pattern fire-escape at their stand, which has been con- 
structed for Liverpool. It is designed to travel in the 
horizontal position, and when raised the sliding ladders 
enable a height of 72 ft. to be reached. Amongst other 
devices shown may be mentioned the mone pet nozzle, with 
which either a solid jet, a jet surrounded with spray, or 
a shower of spray can be obtained at will. 


Some experiments recently made at the Altoona works 
of the Pennsylvania Railway Company show that the 
chilled cast-iron wheels so commonly used for freight cars 
in the States are liable to be cracked from the heating of 

e , arising from a long-continued application of 
the brakes. Several accidents having occurred on heavy 
grades owing to wheel failure, it was determined to inves- 
tigate the matter experimentally. To this end the wheels 
to be tested were placed horizontally in a sand mould, a 
space of 4 in. being left between the rim of the wheel and 
the interior of the mould. On pouring molten metal into 


this space, one of the three wheels tried cracked in 40 
seconds ; a second wheel failed in two minutes, whilst a 
we a made at the Altoona shops withstood the test 
perfectly. 


The annual general meeting of the Association of 
Private Owners of Railway Rolling Stock was held at 
Derby on the 16th inst., under the presidency of the 
chairman, Mr. W. F. Butler, of Wrexham. The chair- 
man moved the adoption of the report and balance-sheet 
for the past year, and commented in detail on the various 
matters dealt with in the report. The past year had nob 
been a very eventful one, but the work of the committee 
had been of a thoroughly serviceable character, The 
balance-sheet was a satisfactory one, showing an increase 
in the funds of the association, and the report and balance- 
sheet were unanimously approved and adopted. A dis- 
cussion afterwards took place on various matters of detail 
in connection with wagon building, and a cordial vote of 
thanks to the chairman concluded the meeting. 


In a r recently read before the American Society 
of Civil Engineers, Professor W. H. Burr described some 
experimental pile-driving through new stone-filled crib- 
work, Nineteen piles were driven. The crib was 35 ft. 
deep, and the piles, from 52 ft. to 60 ft. long, were shod 
with chilled cast-iron points, held on by straps spiked to the 
pile. The hammer used in the driving weighed 3500 lb , 
and the greatest number of blows was 350. There was no 
difficulty whatever in driving the piles, and there were no 
failures. In the discussion following the reading of the 
paper several other gentlemen gave particulars of pile- 
driving through loose rock. The shoe used in the work of 
the New York department is conical, the angle of the 
cone being about 60deg. The of the cone is flat, 
and it is secured to the cone by a pin cast as part of the 
shoe and let into the end of the pile. This type of shos is 
said to have proved very satisfactory in practice. 


Some interesting evidence was given by Sir Henry 
Roscoe before the Committee on Petroleum last Wednes- 
day. Sir Henry stated that he had experimented with 
three oils, viz., White Rose, Tea Rose, and Royal Day- 
light, and two kinds of lamp were used—one a Miller 
lamp with a metal font, and the other a duplex with a 
glass font. The specific gravity of the oils was first de- 
termined, and then the flash point. The White Rose oil 
showed a flash point of 102 and 103, the Tea Rose 76 and 
77, and the Royal Daylight oil 83. The illuminating 
power of these oils was very much on an equality. He 
next turned his attention to the specific gravity and flash 
point of the oil remaining after the lamps had burned for 
eight hours. In the case of the first two oils it was 
scarcely altered, while in the case of the Royal Daylight it 
was somewhat higher. Further ag a seo made for the 
purpose of ascertaining whether the temperature of the 
oil was above or below the flash point gave the result 
that in the case of the White Rose oil, after burning for 
eight hours, the temperature in the metal font was in 
one instance 16 deg., in another 13 deg., and in a third 
3 deg. below the flash point. In three trials in the glass 
reservoir it was found to be 29 deg., 28 deg.. and 22 deg. 
below the flash point. In the case of the Tea Rose oil, 
owever, after eight hours’ burning in the metal font the 
temperature of the oil was somewhat above the flash 
point, and in the glass font 2deg. above. Inthe case of 
the third oil the temperature in the metal font after four 
hours’ burning was 11 deg. higher than the flash point ; 
but in the glass font it did not reach the flash point. 
There was a difference of 7 deg. to the good. He made 
further experiments to ascertain what would be the effect 
of removing by distillation from the Tea Rose oil a por- 
tion of its volatile constituent, and he found that the 
flash gen was raised from 77 to 100, while the amount 
of light given off was nearly equal, and the temperature 
in the metal font after four hours’ burning was exactly 
the same as the flash point, and after eight hours’ burning 
5 deg. less. In the glass reservoir the temperature was 
82 after four hours and 80 after eight hours. After 
describing other experiments, Sir Henry Roscoe said that 
the general conclusions he had arrived at were, first of 
all, that the flash point was too low; second, that it was 
not possible to fix a practical flash point so high that all 
danger from fire could be avoided; third, that if the 
flash point were raised to 100 or 105, a considerable 
diminution in the number of accidents from explosion and 
fire might confidently be looked for; and, fourth, that 
the alteration suggested would not materially diminish 
the quantity of oil imported or alter the price. 





PgRsonaL.—The Gandy Belt Company, Limited, have 
removed their London house to larger and more com- 
modious premises, No. 97, Victoria-street, London. 





Tur Brooktyn Briper.—The trustees of the New York 
and Brooklyn Bridge have decided to erect their own 
power plant for supplying the necessary electricity to run 
bridge cars. 





GUNBOATS FOR THE NitE.—On Monday Messrs. For- 
restt and Son, Limited, of Wivenhoe, despatched the 
first of some sternwheel gunboats which they are building 
for the Egyptian Government. The gunboats are in- 
tended to assist the troops engaged in the present Soudan 
expedition. 





CHEAPNESS OF CoAL.—The present relative cheapness 
of coal is illustrated by the fact that the 13,330,322 tous 
exported from the United Kingdom to May 31 this year 
were valued at 5,962,551/., while 12,328,605 tons exported 
in the corresponding period of 1895 were priced at 
7,340,822. Notwithstanding the — increase in 

r 





coal production throughout the world, our coal exports 
are still increasing. 
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INDUSTRIAL NOTES. 
THE dispute in the building trades of London was 
practically terminated last week, though some 350 


plasterers were still out. The labourers, carpenters, 
joiners, and bricklayers have resumed work, most of 
the latter three branches being idle only through the 
delay in arriving at a settlement with the labourers. 
The mill sawyers and wood-cutting machinists have 
arranged terms similar to those of the carpenters and 
bricklayers, all agreeing to the conditions as to non- 
union workmen. The curious thing is that the settle- 
ment seems to have given satisfaction all round, except 
to the plasterers and the labourers. As a matter of 
fact, the agreement made could have been come to 
without a strike, for, in general, the only matter in 
dispute was as to the employment of non-union men. 
The chief advantage attained is the constitution of a 
board of conciliation, to whom will be referred all such 
matters as the recent disputes. Probably other matters 
also will be referred when the board is in full working 
order. The great difficulty always is the establishment 
of the board; the questions to be submitted to it ex- 
pand naturally. 





The report of the Boilermakers and Iron Ship 
Builders for the current month is hopeful in tone, 
especially as regards the future. But the figures re- 
lating to out-of-work members are rather disappoint- 
ing. The total number of unemployed in the three 
classes specified—cards granted, signing the vacant 
book, and on donation—was 3557, last month 3436— 
increase, 121 in the month. The percentage of un- 
employed was 9 per cent., as against 8.4 in the pre- 
vious month, including the small increase under other 
heads on the funds. This is quite a large percentage 
for the best months in the year, and especially when 
the a ee are in a comparatively flourish- 
ing condition. Two reasons are indicated as possible 
explanations—a falling off in repairs, and the working 
of undue overtime. Attention is called to the latter, 
and members are informed that they must not exceed 
the limit specified in the agreement between the society 
and theemployers, Members of the society have bene- 
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fited by the wages movement to the extent of 1s. 6d. 
per week in time wages and 5 per cent. on piece rates 
at the shipyards, and ls, per week for other work at 
Aberdeen. At Horwich, the men employed at the Lan- 
cashire and Yorkshire Railway works have been con- 
ceded an advance of 2s. per week all round. The 
poet refers to the position of helpers in the shipyards, 
who are cautioned that they have no claim on the 
society any more than helpers or servers to mechanics, 
But a useful concession is made; they may pass into 
the society after a period as third-class members, with 
power to pass into the second class after 23 years of 
age. This concession will give the more skilful men 
an opportunity of advancing, and will be an induce- 
ment to learn as much as possible of the trade without 
being bound as apprentices, the latter only being able 
to join as first-class members, 

ome of the district reports serve to indicate the 
state of trade in the shipbuilding and boilermaking 
centres from the workmen’s point of view, and there- 
fore the following summary may be of interest at the 
present time. In Scotland it is stated that the pro- 
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mising condition of trade noticeable in March last still 
continues, and that the outlook for the remainder of 
the year may be considered as good. The estimate of 
work on hand and recently acquired amounted to 
240,000 tons, or 40,000 tons less than at the same date 
last year. Members are cautioned against wilfully losin 
time, and are told that they will be severely dealt wit 
under therules. In South Wales Chepstow is specially 
mentioned as a district in which trade is prosperous, the 
members being in regular employment. The relations 
between the employers and the members seem also tc 
be on a good footing. At Cardiff, Barry, and New- 
port trade has not been quite so good as could be de- 
sired, while at Swansea there has been depression, 
many being out of work. The delegates who send the 
— state that repairing has been busy and profit- 
able, but building new sh np is neglected, the build- 
ing being done on the Tyne or the Tees, In the 
Yorkshire district only a few men are out of situa- 
tions. There is a growing tendency to level up wages 
in the poorly paid districts, but the agents say that 
they are doing it cautiously and moderately, in such 
a@ way as to prevent undue friction. In the Staf- 
fordshire districts work is plentiful in boilermaking, 
bridge-building, and girder work, but there is just 
a hint of possible trouble about non-union men in a 
few of the shops. It is complained that the non-society 
men are causing a delay in the advance of wages. In 
the London district all hopes of contracts for large 
warships seem to be abandoned, but otherwise trade 
is fairly good. At Ashford, in Kent, there is some 
complaint as to methods of work in the boiler shops, 
and some information is called for in respect of such 
work. Here alsoa storm seems to be brewing which 
may eventuate in a dispute. 


The condition of the engineering trades throughout 
Lancashire is more reassuring than ever, for not only 
has the activity hitherto reported been well main- 
tained, but in many directions employment is steadily 
increasing. The improvement in the locomotive 
branches is the most noteworthy; the locomotive 
builders continue to book new orders, one firm alone 
having secured a further order for 16 heavy goods 
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engines for the East Indian railways. All the other 
large firms have an ample supply of work on hand to 
carry them well over the present year. Stationary 
engine builders are all exceedingly busy; many are 
largely engaged on engines for new mills, which are 
being erected in India, Japan, and China. The de- 
velopment of the textile industries in those countries 
has had the effect of placing heavy orders in the hands 
of textile machinists, all of whom are full of work. 
There is also a fair amount of new work being given 
out for the home trade. Machine tool makers are in 
most cases so heavily booked that the principal firms 
cannot undertake new orders except for forward de- 
livery, deferred for some timeto come. Boilermakers 
are for the most part well engaged, but there does not 
appear to be quite so much new work coming forward 
as there was a few weeks ago. All the general 
branches are similarly engaged in most districts. 
With this general run of activity it was to be expected 
that some little movement in respect of wages would 
take plac2, Now notices have been given in in the 
Bolton district for an advance in wages of 2s. per 
week upon present rates. In this movement all 
branches appear to be concerned, the total number 
affected being over 4000 skilled workmen, besides a 
large body of labourers, who are seeking an advance 
of ls. per week. It is to be hoped that a peaceful 
solution will be effected. The iron trades are busier, 
both as regards the raw and fioished material. Prices 
are well maintained, but there does not appear to be 
any upward tendency at the present time, except in 
some of the finished eaiiiens where better terms are 
obtainable. The steel trade is fairly active, business 
being done freely at recent quotations. 





In the Wolverhampton district there is a better tone 
than there was four or five weeks ago, when business 
was flagging a bit. There has been a good inquiry 
generally for finished iron, and better prices have been 
obtainable without difficulty. Merchantsand shipping 
agents have been seeking to fix contracts for next 
quarter’s supplies, but it does not appear that the 
manufacturers are prepared to make the conces- 
sious asked for. he business actually done has 
therefore been mostly limited to present requirements. 
As regards sheet makers, however, matters have been 
different. They have taken the lead in the greater 
volume of orders booked, and consequently black 
sheets have been rapidly attaining the maximum high 
prices of some months ago, by reason of the heavy 
demands for galvanised iron, both for home account 
and for export. All branches connected with iron and 
steel and all cognate industries have the prospect of a 
busy time of it to at least the end of the present year. 
Concessions have been made to some of the underpaid 
workers, 80 that they have been to some degree satis- 
fied. The prospects, therefore, are as yet unclouded 
in this busy district. 

In the Birmingham district trade continues steady 
and fairly active. In some branches the production 
scarcely equals the demand, especially with the iater- 
ruptions which have taken place recently by the 
holidays and the hot weather. Most of the mills and 
forges have been running regularly, and the orders on 
hand seem to be sufficient to keep them going at full 
time all through the year. Steelmakers are busy on 
engineering contracts; railway iron work is in brisk 
demand for foreign markets, and galvanised sheets are 
required for foreign and colonial markets, Engi- 
neers ate fully employed, some working overtime; 
few only complain of lack of employment. Iron- 
founders are busy, only one man being out of work 
at the last report. Filesmiths well employed, many 
engaged on overtime. Cycle-makers are all busy. 
The brass and copper trades are all busy. Metal 
workers and rollers are working overtime. The 
bedstead trades are well employed, 200 working over- 
time, but a few were owen + Japanners and tin- 
plate workers are well employed. Britannia-metal 
workers fully employed, none on short time. Nearly 
all the local industries are busy, with a fair prospect 
of full employment for some time to come. ere are 
no serious labour disputes in any branch, nor are there 
serious troubles pending. 


The “fair wages question” is still under conside- 
ration by the Committee on Government Contracts, 
The witness from the Office of Works stated that 
the resolution of the House of Commons was applied 
not only to wages, but to hours of labour, over- 
time, employment of women, and other matters, 
or, to use Mr. Taylor’s own expression, ‘‘ was applied 
in its entirety.” The Director of Army Contracts, on 
the contrary, stated that the War Office only applied 
the resolution to wages. Other complaints were made, 
as to fencing machinery, employment of women, over- 
time, &c., but the Department did not interfere. 
Both witnesses agreed that the effect of the resolution 
was to increase the expenses of the Departments. Of 
course it could not be otherwise. 





The ninth Labour Electoral Congress was held at 





Middlesbrough last week, when it was determined to 
change the name from Electoral Association to the 
National Labour Party. This is a direct challenge to 
the Independent Labour Party. Both are more or 
lees political; but whereas the latter declares itself 
to be in opposition to both parties, but more espe- 
cially the Liberal Party, the new body—or the old 
body with a new name—will support the Liberal 
Party on independent lines. It will mainly accord 
with the es Congress on labour questions, an 
work for the Newcastle programme in political matters. 
Its works will be mainly political, however, with the 
object of increasing Lond-fide Labour members in the 
Houre of Commons. 





Amid the wreck of measures in Parliament, some 
efforts are being made to deal with coal-mines, espe- 
cially as to explosions from coal-dust. It is a strange 
thing that the number of fatal accidents remains about 
the same after all has been done; but the ratio to 
persons employed, and to the output, is only about, or 
nearly about, one-fourth what they were 40 or 45 years 
ago. The slaughter is immense—over 1000 annually— 
besides the vast number of injured. 





Steps are being taken to insure discussion, on the 
Ordnance vote, on the pay and conditions of labour of 
the unskilled labourers at Woolwich. Their pay and 
the conditions of labour have been rapeevell within 
the last five years, but the complaint is that the re- 
muneration is still very low. The men have put for- 
ward some rather large demands for a minimum wage, 
so large an advance that members of Parliament looked 
askance at the demand, and never attempted to for- 
mulate it into a proposal. But some reasonable con- 
cession might well be made when all classes are gettin 
some advantage from improved trade and more mone | 
prosperity. full 6d. per hour would not be out- 
rageous ; this at 48 hours per week would give a 
weekly wage of 24s. per week regular wages all the 
year round, a better average wage than many skilled 
artisans can obtain, 





As the time is getting near for the expiration of the 
—— between the coalowners and the Miners’ 

ederation, some anxiety is being felt lest the Con- 
ciliation Board should cease to exist, and throw into 
confusion all that has been done during the past two 
years. It would appear that neither side is desirous 
of abandoning the agreement; the only question is 
whether some modification can be arranged so as to 
remove any difficulties that may exist, or may be sup- 

sed to exist, in connection with the agreement 
entered into nearly two years ago. At the last con- 
ference the coalowners submitted a proposal to con- 
tinue the board as it at present exists. To this there 
was some demur on the part of the representatives of 
the miners, because there was no provision for a 
minimum wage. Their desire was that present rates 
should be continued until August 1, 1898. The em- 
ployers appear to have desired a fluctuating scale 
ranging from 10 per cent. below the present rates, and 
then to concede as a maximum 10 per cent. higher, so 
that the scale might vary in its compass from 20 per 
cent. above the scale of 1888, instead of 30 per cent. 
as now, up to 40 per cent. But the miners appear 
to see very little chance of reaching the maximum, 
and therefore desire to secure permanently for 
another two years the 30 per cent. as a minimum, 
and leave all the rest to the chapter of accidents. 
The negotiations broke off at this point on April 30 


last. Another conference has been fixed for the 24th, | my, 


at which it is hoped that some modus vivendi will be 
found, so as to prevent the dissolution of the board. 
The contention of the Miners’ Federation is that the 
men have no voice in fixing the price of coal, and that, 
under a scale, the price determines the wage, the 
tendency of competition being always to keep down 
wages to the minimum point, or in approximation 
thereto. This has been the one cause of divergence 
between the South Wales miners and the federation ; 
it has recently become a further matter of divergence 
between the federation and the Durham and Northum- 
berland men, If it were possible to agree upon the 
present rates as a minimum, the difficulty would be 
ot over, and there would be ce to a greater or 
esser extent in all the coalfields covered by the fede- 
ration for another two years. The price of peace may 
seem a trifle high, but labour warfare would be more 
costly to both parties, and it is doubtful whether the 
coalowners would be able to recoup themselves for any 
temporary stoppage by the advantages which would 
nd — accrue, even if they were victorious all along 
the line. 





The wages question is again to the front in the 
Scottish coalfields, the men being desirous of combin- 
ing for a tolerably large advance of 1s. per day, which 
is a rather big order, especially as there are still loud 
complaints of low prices for fuel. But the Scottish 
miners are at present far below, in the matter of wages, 
the other districts of the National Federation, and 
also the rates current in Durham and Northumberland, 





They lost their chance in the great coal strike of last 
year, and have never been able to retrieve their losses 
since that date. Disorganisation followed, and want 
of confidence, and the Jatter has not yet been restored. 


There is a threatened strike of building operatives 
in Vienna, which is likely to affect some 30,000 
workers, about 5000 of whom are women. In this 
country women have never taken part in building 


d | operations ; but not so in Vienna, where women and 


youths serve as labourers. The average daily wages 
of masons, &c., range from 2s. 8d. to 3s. per day; 
some of the other workers get 2s. 31. per day; but 
some of the unskilled only le. per day. The excuse of 
the employers for refusing any concession is that the 
= of materials is so high that they cannot afford 

igher wages—a rather curious contention, seeing that 
wages form part of the prime cost of building just as 
much as materials. If the employers told the mer- 
chants that they could not pay high rates for material 
because wages were high, hey would only be laughed 
at for their pains. The workers also seek a reduction 
of working hours to about 84 hours per day. 





It is not often that a strike on a large scale has to 
be chronicled as having taken place in Russia, but one 
of considerable proportions has taken place at St. Peters- 
burg, arising out of the coronation festivities, The 
workpeople demanded special rates during the festivi- 
ties, which the factory-owners refused to pay. The 
workers held a great meeting, and the military were 
called out, but the latter did not interfere, and the 
proceedings continued for several hours, but in an 
orderly manner. The operatives declared that they 
would lay their grievances before the Emperor cn his 
return from Moscow. The right of combination, 
association, and meeting in any form is very restricted 
in Russia, but the fact of non-interference on the part 
of the military, though the meeting consisted of 
thousands, and lasted for some hours, may be a sign of 
some possible relaxation as regards public meetings, 
provided they are not of a directly political character, 





THE FORD AND MONCUR HOT-BLAST 
STOVE.* 
By Bensamin JAMES HALL. 

THE writer's apology for presenting this paper must ba 
found in the fact that whilst descriptions and illustra- 
tions of the Cowper, Whitwell, and Crooke types of hot- 
blast firebrick stove are to be met with in the pages of the 
Journal of the Iron and Steel Institute, no such detailed 
information is available therefrom regarding the Ford and 
Moncur patent, a type, the results of which have been so 
uniformly excellent during the 12 years which have passed 
since the firat stoves were put to work, that it is daily 
growing in favour, and some of the most successful 
companies in this country are working their furnaces 
exclusively with stoves of this construction. 

In order to make the arrangement as clear as possible, 
diagrams, taken from the working drawings of one of the 
latest stoves, 72 ft. high by 26 ft. in diameter, have been 
specially — to accompany this paper. These are 
given in Figs. 1 to 6 on page 855. <A brief description of 
the principal points is all that is necessary to render the 
drawings perfectly intelligible. 

The brickwork is inclosed in the usual air-tight cylin- 
drical casing of wrought-iron or mild steel plates. The 
crown plate of the dome is attached with bolts and nuts, 
and forms a manhole lid, the only provision now made 
for obtaining access to the internal structure from the 
upper oo of the stove. A minimum space of } in. is 
allowed for expansion between the casing and brick lining. 
e combustion chamber is rectangular, and extends 
transversely the full width of the stove. In the upper 
part is an auxiliary regenerator, formed of 9-in. and 
4}-in. walls carried on brick arches and special tiles, 
leaving parallel passages about 18 in. by 12 in., as shown 
in Figs. 1, 2, and 3, The semicircular spaces on both 
sides of the combustion chamber are filled with regenera- 
tive brickwork, consisting of parallel walls 2} in. thick 
built dry, and held in position by stays of elliptica 
section with square ends, placed zigzag, as shown in 
Figs. 1 and 6. ach semicircular space is divided into 
two — portions by a cross-wall 14 in. thick, extending 
from the base to the top of the stove, and uniting with the 
central division wall of the auxiliary regenerator; one 
half of this latter is thus common to two main regenerative 
compartments. Below the grids carrying the division 
walls in each compartment is a vacant space communi- 
cating with the central flue leading to the chimney valve, 
through an opening formed in the division wall, in which 
is fixed an internal valve operated from the outside of the 
stove by screw and handwheel. These four valves con- 
stitute a feature in the arrangement, for by them the 
quantity of air ng through any of the compartments 
can be controlled at pleasure, and the blast may be regu- 
lated to maintain an approximately constant temperature 
throughout a two hours’ blow, if at the commencement of 
blowing, two or more com’ ents be shut off and held 
in reserve, to be ly brought into action as the 
temperature begins to fall. With all the valves open, the 
fall in temperature in a two hours’ blow seldom exceeds 
60 deg. Fabr., and in consequence this method of working 
is never adopted. In Cumberland the blast-furnaces are 
usually worked at 1350 deg. to 1400 deg. Fahr., and the 


* Paper read before the Iron and Steel Institute. 
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stoves at 1500 deg. Fahr. The temperature is regulated 
to suit the requirements of the furnace by adjustment of 
a cold-blast valve placed close to the circular main. 

At the end of the central flue is a balanced mushroom 
valve similar to that generally in use, by which connec- 
tion is made with the chimney flue. The instantaneous 
valve immediately in front has a butterfly flap hung 
poo ee eg and so placed that when exposed to a pres- 
sure from the inside of the stove, it flies open automati- 
cally as soon as the catch holding it in closed position is 
disengaged. Cold blast is admitted to the central fiue 
in front of the insbantaneous valve, as shown in Fig. 5. 

The gas supply, governed by a mushroom valve, passes 
along passages parallel with the combustion chamber, and 
enters therein through the lower series of graduated 
openings shown in Figs. 1, 2, and4. The air supply 
is regulated by two valves at opposite sides of the 
stove, and enters the combustion chamber through the 
pe val series of graduated openings. In the majority 
of cases these air-regulating valves are situated on the 
same side, but nearer the base of the stove than shown on 
the diagrams, and on opposit3 sides of the combustion 
= vertical air passages being provided in the brick 

ining. 

After passing through the auxiliary regenerative 
chamber, the current of heated gases is distributed over 
and flows downwards through the main regenerative 
chequerwork, passing from thence through the internal 
valves to the chimney flue. The tops of the walls are 
canted, and the stay bricks are designed and set in such 
@ manner as to present no horizontal surface on which 
dust brought in by the furnace gases may accumulate. In 
addition to this, dust is as far as possible expelled by a 
strong current of air, to effect which, at each change from 
blast to gas, the stove being then filled with air at blast 
pressure, three of the internal valves, the hot-blast valve, 
cold-blast valve, air valves, and instantaneous valve are 
closed, the chimney valve is raised, the catch holding the 
eccentrically hung flap of the instantaneous valve in 
closed p»sition is released, and the pressure on unequal 
areas causing it to open, the blast is suddenly discharged 
to the chimney flue, the whole of the imprisoned air pass- 
ing through one regenerative compartment, the valve 
leading to which has been left open, and carrying with 
it all the dust deposited on the brickwork during the time 
gas was on the stove, The rush of blasb in this last 
compartment is downwards, and in the remaining three 
upwards, At the following change from blast to gas 
another compartment is dealt with, and so on in 
systematic rotation, every compartment getting a down- 
ward rush of blast when its special cleaning time arrives, 
and an upward rush when the other compartments are 
being cleaned. This alternation is of great importance 
and practical benefit in the cleaning process.* 

Where the gases are very dirty, it is usual and advis- 
able to clean all four compartments consecutively at every 
change from blast to gas; the time ocoupied is only four 
minutes. Sluice valves are provided at the bottom of the 
gas passage and combustion chamber to admit of the dust 
collecting therein being periodically blown out. 

This method of cleaning by discharge of the whole of 
the air under pressure in the stove, through the com- 
paratively limited area of one regenerative compartment, 
has proved very effectual, and several stoves in connec- 
tion with hematite furnaces using coke fuel have worked 
continuously for about five years since their erection, and 
are still at work without once having- been laid off for 
cleaning. 

The first stoves erected ab Distington Iron Works have 
been in use for upwards of 12 years without costing one 
penny for brickwork repairs to the internal structure. 

Notwithstanding the precautions which are taken to 
prevent accumulation of dust, it would be a mistake to 
suppose that the Ford and Moncur stove never requires 
to be stopped for cleaning; no such perfection has been 
attained, but it is an established fact that by careful 
attention to the simple and efficacious method of self- 
cleaning, these stoves may be run continuously without 
appreciable loss of power for the ordinary life of a blast- 
furnace lining. When laid off, it is as simple to brush 
the sides of the stay bricks as it is to cleanse in the same 
manner the vertical passages of any other type of stove. 
Each regenerative compartment is divided into 16 sections 
by walls 2} in, thick, in the greater number of which 
there are at least five openings of about 50 square inches 
sectional area each at the narrowest place between the 
top rows of stays. The blast or gas can enter by any one 
of these openings throughout the whole section; thus no 
appreciable difference is made to the working of a stove 
by a passage or two becoming choked so long as there re- 
mains @ free inlet to each section, which is practically 
insured by the cleaning process. 

The hot-blast valve shown is a cast-iron disc, with 
hollow cast-iron seat through which a current of air cirou- 
lates from the cold-blast main, Valves of this class work 
efficiently for considerable periods, and have been usually 
adopted with the Ford and Moncur stoves in preference 
to those with water-cooled seats. 

At Sir Alfred Hickman’s Springvale Furnaces a diffi- 
culty has been experienced owing to the brick arches 
carrying the division walls of the auxiliary regenerator 
burning away, and allowing the parallel side wall of the 
chamber to close in. ‘T'o obviate this, the manager, Mr. 
Moore, has introduced a combination of the Cowper and 
Ford and Moncur constructions. 

This important modification consists of a stove having 
four regenerative compartments, A, B, C, D (see Fig. 7), 
separated by the partition walls E, and filled with Ford 
and Moncur chequerwork. The combustion chamber is 





* The force of discharge is also increased by the partial 
vacuum in the chimney flue, and the increased pressure 
due to the expansion of the imprisoned air. 
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NaME OF Fir. 


County, 





Whitebaven Hzmatite Iron Cumberland 


Limited, Workington 
Chas. Cammell and Co., 

Limited, Maryport 
Distingt-n Hematite 

Company, Limited 


Sir James Bain and Co. 


Iron 


Lonedale Hematite Iron 
Company, Limited 

— oe Iron 

mpapy, Lim’ 

Kirk Brothers and Co. et 

Millom and Askam Hema-| 
tite Iron Company, Li- 
mited, Millom | 


Maryport Iron Works... 
Moss Bay Hematite Iron, 
and Steel Company, Ltd. | 
West Cumberland Iron and| 
Steel Company, Limited 
Workington Hzxmatite Iron) 
and Steel Company, Ltd. | 


” 


Brymbo Steel Company, Li- Denbighshire | 
mited 


James Sparrow and Son . 
Butterley Company, Ltd... 
Ciay Cross Company 
Derby Iron and Coal 
pany, Limited 


Com-) 


Renishaw Iror Company .. 
Wingerworth Iron Company 
Carlton Iron Company, Ltd. 


Bell Brothers, Limited 


Consett Iron Company, Ltd. 
Joseph Torbock a 
Weardale Iron and Coal 
Company, Limited 
Darwen and Mostyn Iro 
Company, Ltd., Mostyn 
Briton Ferry Works. Ltd... 


Dowlais Iron 
Cardiff 
Swansea Hematite Iron 


Company, Limited 


Company, 


Derbyshire 


Durham 


” 
” 
” 


Flintshire 


Glamorgan- | 


enire 
” 


Millom and Askam Hema. Lancashire 


tite Iron Company, Ltd., 
Askam 


Barrow Hematite Steel 
Company, Limited 


Carnforth Hematite Iron! 
and Steel Company, Ltd. 

Darwen and Mostyn Iron 
Company, Limited 

Wigan Coal and Iron Com- 
pany, Limited 

North Lonsdale Iron and 
Steel Company, Limited 





Holywell Iron Company, Leicestershire, 4 | 
Limited 


Appleby Iron Company, Li- Lincolnshire | 
imited 


Frodingham Iron and Steel 
Company | 


Redbourn Hill Iron and 

Coal Company, Limited 
Blaenavon Company, Ltd. 
North Lincolnshire Iron 
Company, Limited 


Trent Iron Works 


Patent Nut and Bolt Com-| Monmouth - 
ted shire | 


, Limi } 
Ebbw Vale Steel, Iron, and) 
Coal Company, Limited 
Tredegar Iron and Coal! 
Company, Limited 
New Cransley 
Steel Company, Limited | 
Islip Iron Company .. és 


Hunsbury Hill 
Wellingborough 
pany, Limited 


Lilleshall 
Midland 
Iron y, Limited 
Chatterley Whitfield Col-| 


Iron Com-| 





lieries Company, Limited) 


shire 


Com: , Limited| Shropshire 
Coal, < Coke, and N. Setord- 


shire 


Iron and Northampton- 


| 
| 
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ing. 
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+ |* In course of alteration ; 


originally Whitwell. 


- |[ncluding the first e: 


- |* Ia course 


on 1350 de g. 


‘abr. 
-- |13 years old, fitted with 


self-cleaning arrange- 
ment, * Off for repairs. 


+ |[dle for some years. 


-. These have been substi- 


tuted for six Massicke’ 
and four Whitwell’s 
stoves. 

Idle for some years. 

of erection. 


- |Idle for some years. 


- |Six 10 years old, seven 


8 yearsold. Doing good 
work ; temperature from 
1200 deg. to 1600 deg. 


Cowper’ mellified, 2 

7 rm ed, 2 years 

old. 

++ |7} years old. 

-» |Incomplete return. 

2 | .4 years old. 

4 |165 years old, twenty-two 
lz-in. pipes each. 
Work well, and no 
trouble with them. 

Com lively rew; very 
satisfactory, 

11 |Gjers, 20 years old; idle 
since April, 1893. 

-» |Originally Whitwell con- 


2 


. poe 





siderably modified. Four 
22 yeu old, eight 24 


years old. 
. |21f6t. in diameter, 61 ft. 6 in. 
to s 


of dome. 
Honeycomb filling 7-in. 
opening. 1888 to 1894. 


12 years old. 
63 i by 22 ft.; 4 to 6 years 
old. 


*In course of erection. 
7 to 8 years old. 

*In course of erection. 
14 years old. 

5 years old. 


.. |\Cowper’s £0 years old, 


| 
| 
| 
| 


. jou old. 


Ford and Monocur’s 6 


ght Massicks and 
Crcoke’s stoves are being 
replaced by four Ford 
and Moncur’s in course 
of erection. 

From 2 to 10 years old, 
peony | some of the 
earliest Ford and Mon- 
cur’s stoves. 

Incomplete return, 


. |7 to 8 years old. 


15to 22 years old. All 
working satisfactorily. 


re, 14 years 
old, one 6 years old, one 
8 years old; one Mas- 
sicks’ 1 year old; and 
one Massicks’ new. 


Four Co 


.. |18 months old. 


. |*In course of erection. 


Three 13 years old, three 
5 years old. 


+ |22 years old. 


- |{ncomplete return. 


Three putto work in March, 
1896. Nine 2to4 years 


old. 
. |6 months old. 
. {6 months old. 


. |8 to 26 years old. 


. |2to 4 years old. 


* In course of erection. Two 
10 years old, remainder 
recent, 


-» |6 years old. 
. |\*One Cowper - Kennedy. 


Two 7 years old, one 6 
years old, one new. 


.. |2to 5 years old, allin order. 
. |1890. 





- |8 years cld. 
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NUMBERS AND Types oF Hor-Biast Stoves in USE AT 
| ra 








3 | 
| cI — Ford and | Massicks 
E Cowper. Whitwell. Moncur. | & Crooke. Pipe. 
NAME OF Firm. County, 6 : REMARKS. 
$s — — inn Sa 
BF | Work.) 4), Work-|-01_|Work-|,4),|Work-|- 41, |Work- 
5 te ing Idle ing. |{dle ing. Idle ing. Idle ing. Idle 
Stafford Coal and IronCom | N.Stafford- 3 4 . 13 years old. 
pany, Limited shire. . 
Shelton Iron, Steel, and Coal ns 6; 8 Various ages, 
Company, Limited 
T. and I. Bradley and Song - 2 3 
Capponfield 
T. and I. Bradley and Sons, - 2 8 
Darlaston 

Corngreave’s Furnace Com- §. Stafford- 5 ae! . 5years old; working very 

pany sbire. satisfactorily. 

G. and R. Thomas .. e 2 6 6 10 to 20 years old. New 
pipes have been put in 
when required. 

Sir Alfred Hickman.. ” 6 7 4 ii * Ia course of modification. 
Ford and Moncur mo- 
dified. 

Roberts and Co. . 4 5 Two 1889, one 1891, one 
1892, one 1893. Honey- 
comb filling. 

Willing worth Iron Company - 2 3 -. 3 years old. 

Joseph H. Pearson .. Worcester- 2 3 . About 2 years old. 

shire 

Cochrane and Co, os 2 3 . Twoabout 20 years old, one 
about 5 years old. 

Acklam Iron Company, Yorkshire, 4 12 . 8 years old. 

Limited North Riding 

Gjers, Mills, and Co. = 4 24 . |Cast iron, Gjers’ pattern; 
26 years old; working 
satisfactorily. 

Cope Fieet Iron Company, om 5 610 | . 8 to 10 years old. 

Limited 
Bolckow, Vaughan, and Co., *” 8 18 | 
Limited, Cleveland 
Bolckow, Vaughan, and Co., - 3 8 
. emg S ono a 
olckow, Vaughan, and Co, - 3 6 - 
Limited, Lackenby Ages 2 to 15 years, 
Bolckow, Vaughan, and Co., - 2 6 
Limited, Middlesbrough 
Bolckow, Vaughan, and Co. ° 8 15 
Limited, South Bank : 
Sir B. Samuelson and Co., “ 8| 17 1* .. |...) «. ++ |*Im course of erection. 
Limited About 14 years old ; che- 
quers 5 in, square open- 
ing. One hour’s blast 
1300 deg. to 1200 deg. 
Normanby Iron Works eS si 8 2* *In course of erection. 
Company, Limited 

Cochrane and Co., Limited . tin |? @ . |*Siemens, Cowper, Coch- 
= From 1030 years 
old. 

Wilson, Pease, and Co. “ 12 * Spare stoves. From 6 to 8 
years old. 

William Whitwell and Co., i 8 o's Five 23 years old, four 20 

Limited years old. 

Jchn Brown and Oo., Ltd. Yorkshire, 3 3 2 15 yeara old. 

Wes} Riding 

Leeds Steel Works, Limited “ 3 5 . |*In course of erection. 6 
years old ; working satis- 
factorily 

Newton, Chamber, and Co., = 2 : 9 . 20 years old. 

Limited 
Wm. Oooke and Co., Ltd. .. > B+ 365 5 2 About 3 years old. 
West Yorkshire Iron and = 5 4 .. 12 |Cowper’s, 4 to 14 years old. 
Coal Company, Limited U-pipe 25 years old. 
Glengarnock Iron and Stee) Ayrshire 11 14 . Nine 12 years old, five 3 
Company, Limited years old. Very good 
stoves ; give no trouble. 

Dalmellington Iron Com A 6 5 . Two 9} — old, two 7} 

pany, Limited yearsold, one 2} yearsold. 

Wm. Baird andCo., Ltd. .. “- 9 18 k 

Wm. Dixon, Limited Lanarkshire 11 7 |s “Two Whitwell, being al- 
tered to Fordand Monour ; 
@ new stove in course of 
erection. 

Merry and Cunninghame, os 5 13 . 8 to 15 years old. 

Limited 
Coltness Iron Company, > 11 8 
Limited 
Shotts Iron Company bs s 6 3 . 3 years old, 
Summerlee and Mossen * 7 5 
Iron and Steel Company 
Glasgow Iron and Steel - 4 3 . 72 ft. by 26 fb. 
Company, Limited 

Carron Company -. Stirlingshire 4 4 1 Regenerators 5 in. square. 
From 5 to 11 years old. 
The Ford and Moncur 
cleaning arrangement is 
used with these stoves. 

Total .. 318 120 142 64 161 
In course of erection 8 3 13 2 








of the Cowper type, 6 ft. in diameter, placed as shown. 
At the base of the stove are four internal regulating and 





cleaning valves, similar to those shown in the diagrams. 
This modification is worked in conjunction with Cowper 





stoves, having tile-filling 2} in. thick, 6-in. square aper- 


Nore.—Discarded stoves have not been included. 


tures ; they are kept on gas for two hours, and on blast 
for one hour ; the temperature at commencement of the 
blow is from 1350 deg. to 1400 deg. Fahr., and about 
1310 deg. Fahr. at finish. An internal examination is 
made once a year. No difficulty is experienced with the 
internal valves or the Ford and Moncur chequerwork, 
and Mr. Moore finds that two stoves of the modified con- 
struction are, in their general working capacity, after 
equal periods of work, equal to three other stoves of the 
same diameter and height. 

These were among the first erected under the pavent, 
and have only recently been altered. It is fair to say that 
this is the only instance of failure of the combustion 
chamber brickwork which has come under the writer's 
notice, and this se be accounted for by an un- 
suitable material having been used. In the writer’s 
opinion, the rectangular combustion chamber gives the 
best distribution of gases over the chequerwork, An 


arrangement with circular flame flue in the centre of the 
regenerative compartments is shown in the drawings 
a the patent specification, and the Spring- 
vale modification is covered by the patent. 

In order to give an idea of the trend of modern practice, 
and not as an indication of the comparative merits of the 
various systems, the writer has prepared the accompanying 
Table of firms using hot blast. In this will be found the 
numbers and types of heating apparatus in use at a large 
number of works in Great Britain. The writer regrets 
that this Table is incomplete, but trusts it may be of 
interest and of service as it stands. 

An examination of the Table will show that in 29 in- 
stances where Cowper stoves are used exclusively, 128 
furnaces are provided with 241 stoves, or 1.88 per furnace, 
Although none of these are returned as discarded, many 
are old and of small capacity. Neglecting these, and 
taking 14 instances where Cowper stoves of recent date 
are used exclusively, 47 furnaces are provided with 68 
stoves, or 1.4 per furnace, 

In seven instances where Whitwell stoves are used 
exclusively, 31 furnaces are provided with 91 stoves, or 
2.9 per furnace. 

In four instances where Massicks and Crooke stoves are 
used exclusively, 12 furnaces are provided with 35 stoves, 
or 2.9 per furnace. 

In eight instances where Ford and Moncur stoves are 
used exclusively, 45 furnaces are provided with 48 stoves, 
or 1.07 per furnace. 

These deductions are approximate only; it has been 
found impossible to distinguish between furnaces working 
and idle, and between those provided with an insufficiency 
or superabundance of heating apparatus. In addition, 
probably from 40 to 50 Ford and Moncur stoves are under 
six years of age, and the greater portion of large dimen- 
sions. Where the gases are clean, the working results of 
modern Cowper and Ford and Moncur of similar size are 
about the same, three stoves being found sufficient for 
two furnaces, The advantage which the Ford and Mon- 
cur construction possesses is that whilst it is unnecessary 
to provide spare stoves, this provision must be made 
where Cowper stoves are fired with dirty gases, and fur- 
ther, the gases are better distributed over the Ford and 
Moncur chequerwork, and the brick surface is more 
easily kept clean. 

The writer calculates the heating surface of the stove 
illustrated as follows : 


Square Feet. 
Combustion chamber and auxiliary 


regenerator aie ees ae oe 7,320 

Four main regenerative compartments 
and passages i See sss 58,680 
Total 66,000 





The cost of such a stove, erected complete, with internal 
| brick structure and all mountings, but exclusive of foun- 
| dations and connections, is about 16007. 

| In conclusion, the writer desires to express his thanks 
| to the numerous firms which have supplied information 
regarding their stove plants; to Mr. Crawford, of Moss 
| Bay Tron and Steel Company ; to Mr. Moncur, of the 
| Distington Iron Company; and to Mr. Marley, of the 
| Workington Bridge and Boiler Company. 


CaTALOGUE.—Messrs. A. Ransome and Co., Limited, 
of the Stanley Works, Chelsea, have sent us a copy 
| of their new illustrated catalogue of wood-working 
machinery. The volume in question measures 14 in. 
by 11 in., and contains 304 pages. The illustrations 
of the very large variety of tools dealt with 
leave little to be desired, whilst the accompanying 
letterpress is clearly written, and describes the 
machines very completely. Messrs. Ransome provide 
tools for treating timber from the forest to the drawing- 
room, as their patent steam tree-felling and cross-cutting 
saw is intended to replace the axe of the woodman, and, 
after felling, machines are provided for converting the log 
into planks, planing the latter, cutting mouldings, joining, 
dovetailing, sand-papering, scraping, and finishing. The 
section describing the cooperage machinery is especially 
interesting, as with the plant there described excellent 
casks can be produced without the employment of skilled 
labour in any part of the process, 











DERAILMENT Duk TO THE Hot WEATHER.—It is not 
often that we have to chronicle a railway accident due to 
the expansion of the rails owing to the heat of our insular 
weather, and it certainly seems contrary to the fitness of 
things to find such a case, not in the dog-days, but on 
May 6, and right up in the north of Scotland! Lieut.- 
Colonel Yorke’s report on such an accident, which 
occurred near Banavie Junction, in the neighbourhood 
of Fort William, on the West Highland Railway, there- 
fore, comes as a further proof, if such be needed, that 
truth is often stranger 6 fiction, In this case the 
driver saw the distorted rails in front of him and 
promptly applied his continuous brake, but the train was 
not brought to a stand until all the vehicles except the 
engine had been derailed. Only one passenger com- 
plained, and that of trifling injury. The Government 
Inspector considera that the engine did not leave the 
rails owing to its having a bogie, but that the tender with 
its rigid wheel-base was unable to follow the bends in the 
rails, and so came off, dragging the other vehicles in its 
wake. He further considers that no one was to blame 
for the accident, but adds that the most careful considera- 
tion should be invariably given to a driver’s report on the 
permanent way, as he has above all others the best oppor- 
tunities for judging its condition. The accident happened 
soon after midday, and in the forenoon of the same day 
a thermometer placed in the sun 2 ft, above the grass a6 
Fort William registered 128 deg. 
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THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 

THE annual meeting of this Association was held on 
Tuesday, June 16, the President, Mr. Adam Dugdale, 
Blackburn, in the chair. 

The — stated that at the close of the year the 
membership, the number of boilers, the receipts from 
subscriptions, and the total revenue, stood higher than 
ever before. Compared with December 31, 1894, there 
was an increase of 67 firms, 116 works, 175 boilers, and of 
revenue, 3917. 13s. 7d. The surplus revenue over expen- 
diture was 1231/7. 15s. 1d. This had been carried to the 
reserve fund, which now stood at 17,225/. 18s. 54d. The 
high number of “entire” examinations had been main- 
tained, 5919 such examinations oe made, the 
number of boilers under inspection being 5917. The 
association had recorded the occurrence during the year 
of 44 explosions, killing 40 persons and injuring 54 others. 
Of these explosions 29, killing 36 persons and injuring 
43 others, were termed steam boiler explosions ‘‘ proper,” 
while the remaining 15, killing four persons and injuring 
11, were termed ‘‘ miscellaneous ” explosions, i.e., those 
arising from the bursting of steam pipes, bleaching and 
other kiers, &c. All these explosions arose from boilers 
outside the ranks of the Association, with the exception 
of one, which was of a minor character, and occurred 
under peculiar circumstances. The boiler in question 
was on a steam launch, and the explosion was caused by 
the fracture of a neck at the bottom of a vertical cast- 
iron chest carrying the safety valves, which were two in 
number, and of direct-acting spring construction, the 
chest, with the casings enclosing the springs with which 
the safety valves were loaded, being about 2 ft. 6 in. high. 
The steam launch had been lent by the owners to the 
Manchester Ship Canal Company, and, at the time of 
the explosion, was being used as a ram to break up the 
ice on the canal, in order clear a way for the navigation. 
Of course, running tilb upon the solid ice subjected the 
cast-iron chest carrying the safety valves to a severe 
shock, and itis hardly to be wondered at that the neck 
at the root of the flange which carried it gave way. This 
chest had worked safely for several years, and would no 
doubt bave continued to do so, had it not been for the 
unusual service to which the launch was put, and which 
certainly was not contemplated when the boiler was 
guaranteed. Of course a considerable rush of steam 
ensued upon the fracture, but this shot upwards, and no 
one was scalded thereby. One man was thrown down by 
the jolt, and received a slight scratch on the wrist, bub 
beyond this there was no personal injury. 

The Chairman, in moving the adoption of the report, 
congratulated the subscribers on the satisfactory financial 
condition of the Association, and the immunity from 
explosions which they enjoyed. 

Referring to the special service rendered to steam users 
when laying down new boilers, he emphasised the state- 
ment that this service was not only of assistance to 
boiler-owners, but also to boilermakers, and tended to 
raise the standard of boiler engineering, a point to which 
the committee attached considerable importance. It was 
of advantage to the members. When such boilers were 
submitted to the M.S.U.A. the strength of all the parts 
was very carefully gone through in detail, and a redistribu- 
tion of the stays was sometimes found necessary to give the 
requisite support, and it was only fair to state that in 
calculating the strength of the flat surfaces, as well as of 
the furnace tubes, valuable assistance was derived from 
the Board of Trade Rules, which had been founded on a 
very wide experience and on carefully conducted experi- 
ments. The arrangement of steam pipes was a matter 
that continued to receive attention. It had been pointed 
out from this chair at previous anoual meetings how im- 
portant it is that the pipes should be arranged so as to 
prevent lodgment of water therein, and that if water 
should lodge in the pipes it is dangerous to attempt to 
blow it out under steam pressure. About a month ago 
an engine attendant, at half-past five in the morning, in 
preparation for starting work, opened the drain tap of a 
stop valve to draw off the water, when a violent water- 
hammer action was set up within the pipe, a throbbing 
noise was heard, and the stop valve burst, killing the 
poor manonthespot. A warning with regard toattempting 
to draw off the water from steam pipes under pressure was 

iven in the M.S.U.A. Instructions to Boiler Attendants. 

he Association recently tested the effect of Messrs. Mus- 
grave and Dixon’s patent superheater, as applied to three 
boilers of the Lancashire type, 8 ft. by 30 ft. The result 
in brief was that the following saving was effected: In 
steam, per indicated horse-power, 14.35 per cent.; in 
coal, ‘pure and dry,” per indicated horse-power, 12.30 
per cent. ; in coal, ‘‘as used,” per indicated horse-power, 
8.26 per cent. This was not a very high result, but was 
still a good practical saving, and it was thought that a 
better result would be obtained if the amount of super- 
heat were greater. It may be of interest to add the 
following particulars; The mean pressure of the steam 
above the atmosphere was 93.58 lb. The temperature of 
the steam entering the superheater was 330 deg. and on 
leaving it 530 deg., giving 200 deg. of superheat, while the 
temperature of steam on arriving at the engine was 
463 deg., showing a fall of 67 deg. The weight of steam 
per indicated horse-power per hour, as ascertained by 
Measuring the feed water pumped into the boiler, was 
15.69 1b., and the consumption of coal “ as used ” per indi- 
cated horse-power per hour 2.33 Ib. In addition to 1580 
engine indications, each of which had been reported on to 
the owner, with fair copies of the diagrams, much valu- 
able assistance had been given to members with regard to 
the modification and reinstatement of their engine plant. 
Based on the coal returns made by the members, which 
included “‘ banking,” the consumption per indicated horse- 
power per hour appeared to be with three- cylinder 





compound engines 2 lb., and with two-cylinder compound 
engines 24 lb. Referring to recent manhole cover explo- 
Pty 0 chairman said that the Association recommended 
that before loosening the bolts of manhole covers or of 
blank flanges, and before tightening up joints or caulking 
the seams of rivets in a boiler, the steam should be let 
down, and to insure this one at least of the safety valves 
should be nee open, while in addition a glass water 

uge tap should be opened to make sure that no steam is 

ft lurking in the boiler. Had thece simple precautions 
been adopted the explosions enumerated, with their 
attendant loss of life, would have been prevented, and it 
would be well if boiler-owners would lay these facts before 
their boiler attendants. Concluding, he urged all boiler- 
owners to display, either in the boiler-house or engine- 
house, the sheet of instructions to boiler attendants which 
the M.S.U.A. forwarded to them about 18 months ago. 
These instructions were prepared with considerable care, 
and contain a good deal of practical information. 

The report was adopted. 





BOILER EXPLOSION NEAR 
DUNFERMLINE. 

A FORMAL investigation of a very protracted character 
has been held by the Board of Trade, with regard to the 
cause of the explosion of a locomotive boiler on the 
Fordell Mineral Railway, connected with the Fordell 
Colliery, Hillend, near Dunfermline, owned by the 
trustees of the late Mr. Mercer Henderson. The explo- 
sion occurred on April 13, and resulted in the death of the 
stoker, and in serious injury to another man. The Com- 
missioners were Mr. Henry Johnstone, advocate, Edin- 
burgh ; and Mr. David Crichton, engineer, Leith. The 
Board of Trade was represented by Mr. Henry Smith, for 
Mr. David Turnbull, W.8., Edinburgh. Mr. Clark, of 
the firm of Messrs. Henderson and Clark, W. S., Edin- 
burgh, appeared for Messrs. Hawthorn and Co., boiler- 
makers, Leith, who had repaired the boiler, and for Mr. 
Whyte, their foreman ; while the proprietors of the 
colliery and their manager, Mr. Morton, were defended 
by Mr. J. C. Macbeth, solicitor, Dunfermline. 

After the Court had been constituted, the Commis- 
sioners and the various parties interested visited the 
colliery, and made an examination of the exploded boiler, 
after which evidence was taken, 

Mr. Morton, the colliery manager, examined by Mr. 
Smith, stated that the locomotive in question was built 
in 1880 by Messrs. Grant, Ritchie, and Co., Kilmarnock. 
Since 1888 the boiler had only been once repaired, viz., in 
May, 1895, at which time a plate was taken out and a new 
one inserted. An inspection was made of the boiler at that 
time by John Robertson, the leader of the squad of men 
sent by Messrs. Hawthorn to make the repairs. The plate 
which wasreplaced had been weakened by ordinary wear and 
tear, but otherwise the boiler was then reported as being 
in good condition. At the commencement of the New 
Year the engine-driver reported a slight escape of steam 
from one of the plates, the plate which had now given 
way; and, in consequence of this, the engine was put 
into the shed, and the boiler thoroughly examined by 
Duncan M‘Kay, the colliery foreman. A hole was bored 
where the steam had been escaping, and a stud inserted. 
The engine afterwards worked regularly until April 2, 
when another escape of steam was discovered, but no 
fracture was observed on the outside of the plate. Wit- 
ness ordered that the engine should not go out again 
until he had called in an expert, and Messrs. Hawthorn 
and Co. were requested to send their foreman, Prior to 
this a second stud was put in, as the foreman and witness 
wished to know if there had been any thinning of the 
plate, and agreed to bore a second hole. So far as wit- 
ness could judge, the plate was of the usual thickness, 
Messrs. Hawthorn’s foreman, Alexander Whyte, came on 
April 7, and was fully informed as to the two escapes. 
He examined the boiler, and said it would be a pity to 
take out the plate, to which witness replied that the 
whole question was whether or not the boiler was safe. 
Whyte assured him that there was no danger, and on his 
advice a washer was put on between the two studs. The 
engine was not sent out again until April 13, the 
day of the explosion. Witness went down on it to 
St. David’s, along with the driver, Thomas Drysdale, 
and William George, the stoker. A number of empty 
wagons were attached to the engine when it left St. 
David’s at one o'clock, and a Mr. John Duncan, School 
Board officer, Crossgates, joined them at St. David’s. A 
halt was made at the water tank at Hillend, to take in 
water. Witness and the driver left the engine to examine 
the water meter 50 yards distant, leaving George in charge 
of the boiler, with Duncan beside him. When returning 
from the meter, witness and the driver heard a dull report, 
and then found that the boiler had burst. The onus was 
lying on its side, the stoker had been blown to a distance 
of 40 or 50 yards, and Duncan was lying in a partially 
insensible condition in the cabin of the engine. The 
stoker died the following day, but Duncan fortunately 
recovered. The boiler was inspected externally in March, 
1895, by Mr. Saddler, an inspector of the Scottish Boiler 
Insurance Company, who reported eager ot 5 The 
report recommended that arrangements should be made 
for a periodical application of the hydraulic test. He 
subsequently had occasion to call in Messrs, Hawthorn to 
repair the boiler, and he placed himeelf in their hands ; 
as he considered their foreman quite as able to judge as 
to what was required as any insurance inspector. Messrs. 
Hawthorn did not recommend any hydraulic test at that 


time. 

By Mr. Clark: It never struck witness to draw Messrs. 
Hawthorn’s attention to the insurance company’s report. 
As already said, he had every confidence in them, and 
personally believed that the boiler was safe. 


By Mr. Macbeth: The boilers at the colliery were | 








under the inspection of the Scottish Insurance Company, 
but were not insured. The one in question was inspected 
in 1891, and nothing was said about the hydraulic teat. 

Mr, Charles H. Smith, ge opts ny to the Board 
of Trade at Leith, said that the plate which had fractured 
was not strong enough to sustain the working pressure of 
115 lb. on the equare inch. According to the Board of 
Trade rules he did not think it would be fit for even 
100 lb. The boiler was 16 years old, and, assuming it to 
have been made of good material, it would have been 
only fit for a pressure of, say, 90 lb. That was a general 
statement, and not the result of any special caJculations. 
The explosion was caused by grooving, which might have 
been discovered if the tubes had been taken out and the 
inside of the boiler thoroughly examined, or by the 
hydraulic test. 

By Mr. Macbeth : yore: | care would have suggested 
the advisability of an interna. eee, or the applica- 
tion of the hydraulic teat, in April last, 

Mr. David Saddler, inspector to the Scottish Boiler 
Insurance mea spoke as to his inspection of the 
boiler in March, 1895. It was not examined internally. 
Tapping by a hammer might not indicate the existence of 
the haircrack. If his company had been asked to insure 
the boiler they would have required a test. It was not 
usual to work a locomotive boiler 14 or 16 years without 
an internal inspection. Having regard to the grooving, it 
was not surprising that the boiler gave way. A test by 
hydraulic pressure up to 160 lb. might have partially 
shown that the fracture existed. If steam had escaped at 
the part where grooving might be expected, he would 
have inferred that the escape was the result of grooving. 

By Mr. Macbeth ; It was a fact that the recommenda- 
tion as to applying the hydraulic test, made by the in- 
surance companies, was sometimes not carried out. Like 
the Board of Trade, boiler insurance companies desired a 
large margin of safety. If witness had been called in 
when Messrs. Hawthorn’s foreman was asked to examine 
the boiler, he would have drawn the tubes and examined 
it internally, or age the test. 

Thomas Drysdale, engine-driver, said the pressure was 
about 100 lb., or it might have risen to 108 lb. at the 
time of the explosion. When Messrs, Hawthorn’s fore- 
man said it was a pity to take out the whole plate, Mr. 
Morton egaid that, pity or no pity, the plate must be 
taken out if it was not safe. hyte assured him that 
it was quite safe. 

Alexander Whyte, foreman boilermaker in the employ 
of Messrs. Hawthorn, was examined at considerable 
length. He did not see any fracture on April 7 last, 
He used a hammer, but apparently a hammer test was 
of no great use, as he did not discover anything wrong. 
He told Mr. Morton that if he saw the least sign of leak- 
age afterwards he must stop working at once. He was 
rather dubious about the boiler, It took him about a 
quarter of an hour to make his examination, but he did 
not make it with a view to giving a skilled opinion. 

James Herdman, a director of the firm of Messrs. 
Hawthorn, said that his firm were not in the habit of 
being asked to furnish skilled reports as to the condition 
of boilers. 

The inquiry was then adjourned until Monday, May 18, 
for debate, on which date the Court reassembled, and the 
following questions were submitted for their judgment by 
the Board of Trade : 

_1, Was the boiler properly examined from time to 
time? In particular, were proper examinations made and 
tests applied in the months of March, 1894, May, 1895, 
and April, 1856? 

_ 2. Were the parties to the case, or any of them, justified 
in neglecting to test the boiler by means of bydraulic 
pressure ? 

3. What was the cause of the explosion whereby the 
logs of life ensued? Were the parties to the case, viz., 
the proprietors of the boiler, their certificated manager 
Mr. R. Morton), Messrs, Hawthorn and Co., 

imited, and their foreman (Mr. Alexander Whyte), or 
ag oe them to blame? 

r. Smith, on behalf of the Board of Trade, contended 
that the judgment of the Court should be against all the 
parties who had been called in the case. 

Mr. Clark, on behalf of Mr. Hawthorn and Mr. 
Whyte, maintained that there was clearly no ground for 
the Court giving La pi against his clients. So far as 
Whyte was concerned, as an individual, it had not been 
proved that there was any blame attributable to him. 

Mr. Macbeth, on behalf of the agence of the boiler 
and Mr. Morton, argued that the examination of the 
boiler by Whyte, who had been called in as an ex 
was unctory in the extreme, and that whether Whyte, 
and Messrs. Hawthorn as his employers, were found re- 
sponsible or nob, there was no ground for holding his clients 
responsible for such negligence as would justify their 
being fined by the Court, 

he Commissioners stated that they were of opinion 
that there had been fault or negligence, but the apporticn- 
ment thereof was not an easy matter. It was a case in- 
volving considerable difficulty, and they proposed to take 
time to consider their judgment, which would be given in 
Dunfermline on a day to be subsequently fixed. 

_On Tuesday, June 2, the judgment of the Commis- 
sioness was delivered, and we quote therefrom the fol- 
lowing : 

“Throughout its whole life of 15 to 16 years, appa- 
rently on no occasion were the tubes drawn for the pur- 
pose of having the boiler thoroughly examined; and 
though it was so tested before delivery, the hydraulic 
test was never again applied. As the cause of the explo- 
sion was the common and well-understood effect of ex- 
pansion and contraction in lap-jointed boilers, either of 
these precautions would, in all human probability, have 
disclosed the flaw and avoided the prec ve t, and no other 
mode of inspection was calculated to do so. Not only 
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were these precautions neglected, but the boiler was con- 
tinued in work at its original pressure of 115 Ib. to 1201b, 
Apart from the indications of weakness which we have 
had to note, we must record our opinion that the owners 
and their managers were at fault in so long con- 
tinuing the service of this engine at its full original 
pressure of steam, without having a thorough exami- 
nation made in one or other of the modes above 
referred to. In omitting this proper precaution we 
think that Mr. Morton, the manager, erred from no 
want of care or anxiety, but from want of knowledge and 
experience in this particular of his necessarily multifarious 
duties ; and unfortunately his want of knowledge and expe- 
rience was not supplemented by that of either of his own 
subordinates—Drysdale, the engine-driver, and M‘Kay, 
the workshop foreman—or of Hawthorn and Co.’s foreman 
boilermaker, whom he called in with the intention of 
tting advice. The owners of the boiler (Mr. Mercer 
eee» ae trustees) and Mr. Morton, their manager, 
are in a modified degree to blame. Messrs. Hawthorn 
and Co., and their foreman, Mr. Whyte, are excused only 
by justifiable misconstruction of their instructions, but 
for which we could not have exonerated them. Were it 
@ question of penalty, we would not have been inclined 
to impose any, either on the owners or their manager ; 
but as an inquiry has been rendered necessary, it is right 
that Mr. Henderson’s trustees should contribute to the 
expense of that inquiry ; and we accordingly order them 
to make payment of 25/. on account of costs to the Boa: 
of Trade. Blame may well attach under such inquiries 
as the present, though there may be no legal liability ; and 
but for the defence which we have been able to sustain, 
we should have had great difficulty in saying that Mesers. 
—. through their employés, were not to blame 
ere.” 

We may add that, in addition to the formal investiga- 
tion above reported, a public inquiry was held at Dun- 
fermline, under the Fatal Accidents Act, with the result 
that the jury found that the boiler had burst in conse- 
quence of grooving or thinning of the plates. 





LAUNCHES AND TRIAL TRIPS. 
On the 10th inst. thes.s. Borgom was launched from the 
ard of Messrs. Sir W. G. Armstron 
alker-on-Tyne. ! 
for carrying petroleum in bu'k, and also case oil. Her 
dimensions areas follow : Langth, 320 ft.; breadth, 42 ft.; 
depth moulded, 22 ft. 2in. The engines will be of the 
triple-expansion type, by the North-Eastern Marine Engi- 
neering Company, of Sunderland, having cylinders 24 in., 
40 in., and 64 in. in diameter, with a stroke of 42in. They 
will take their steam from two single-ended boilers 
15 ft. 3 in. in diameter and 10 ft. 6 in. long, with four 
furnaces in each boiler, so arranged that oil residuum may 
be used as fuel. The vessel has been constructed from 
the designs and under the superintendence of Messrs. 
Flannery, Baggallay, and Johnson, London, for Mr. A. 
Mantachoff. She will be supplied with a powerful pump- 

ing system for the quick discharge of liquid cargo. 


Messrs. Joseph L. Thompson and Sons, Limited, 
Sunderland, launched on the 10th inst. the steam screw 
cargo veesel Farringford, built for Messrs. Charlton 
aon Thompson, Sunderland. The dimensions are : 
325 ft. between perpendiculars, 45 ft. 5 in. beam 
extreme, by 26 ft. 4 in. depth moulded, which will 
give a deadweight capacity of about 5000 tons on a 
moderate draught of water. The deck machinery is 


worked by a large multitubular donkey boiler, made to T 


stand a working pressure of 180 lb. per square inch. The 
main engines and boilers are built by Messrs. Jehn 
Dickinson and Sons, Limited, Sunderland, the cylinders 
being 23 in., 38 in., and 62in. in diameter by 42 in. stroke, 
— with steam by two extra-large multitubular 
boilers working ab 180 lb. pressure. 





On Fridsy, June 12, Sir Raylton Dixon and Co. 
Middlesborough, launched a steel collier, named Zui 
Holland, which has been built to the order of the 
American Petroleum Company, Rotterdam, for the 
Scheepvaart en Steenkolen Maatschappij. The prin- 
cipal dimensions are 229 ft. by 34 ft. by 17 ft. br 
moulded, and she has a deadweight capacity of about 
1700 tons. Triple-expansion engines will be supplied by 
Messrs. the North-Eastern Marine Engineering Com- 
pany, Limited, Sunderland, having cylinders 19 in., 
$14 in., and 514 in. in diameter by 36 in, stroke, supplied 
with steam by two single-anded boilers working at 170 Ib. 
pressure. This steamer will be specially fitted with very 
strong — gear for the purpose of towing the 1000-ton 
barges which have been recently constructed by her 
builders for the above-named owners, and which are to be 
employed in the carrying of coal direct from the north- 
east coast of England to alongsids steamers in Rotterdam 
and adjacent ports. Being an entirely new experiment in 
the coal-carrying trade here, this operation will be watched 
with much interest by others engaged in the trade. The 
barges are specially constructed for seagoing, with large 
water ballast capacity, masts, derricks, and steam 
winches, with heavy equipment of anchors and cables, so 
as to be able to take care of themselves in case of being 
cast adrift in bad weather. 


Messrs. John Scott and Co., of Kinghorn, launched on 
the 12th inst. the first of the two new paddle steamers 
building for the Wallasey Urban District Council, under 
the superintendence of Messrs. Flannery and Tritton, 
London. These vessels are 160 ft. over all by 27 ft. beam 
by 10 ft. 6in. depth moulded. There are two long un- 
broken saloons fore and aft. The vessels are also fitted 
with bow rudders. They are constructed to carry about 
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The 


The Guerdia Marina Riquelme, the fourth of the 
30-knot torpedo-boat destroyers building for the Chilian 
Government, was launched on Saturday, the 13th inst., at 
Messrs. Laird’s yard at Birkenhead. 


rst vessel was named John Herron. 








From the Ailsa Shipbuilding Company’s yard at Troon 
on the 13th inst. a steel screw fish-carrying steamer was 
launched for Messrs. William M‘Lachlan and Co, 
of Glasgow. She measures 100 fo. in length, 18 fo. in 
breadth, and 9 ft. 2 in. — Her machinery is to be 
constructed and fitted in by Messrs. Muir and Houston, 


Glasgow. 


A large twin-screw steam yacht named the Margarita 
was launched from the Ailsa — ory Company’s 
yard at Troon on the 13th inst. She was built to the 
order of Mr. Anthony J. Drexel, of Philadelphia, from 
designs by Mr. G. L. Watson, of Glasgow, and is one of 
the largest pleasure yachts ever built for a private owner. 
Her dimensions are: Length over figure and taffrail, 

ft.; between perpendiculars, 246 ft.; breadth 
moulded, 23 ft. 6 in. ; and depth, 20 ft. Her tonnage, 
— measurement, is 1350 tons. The machinery for the 
argarita is being constructed by Messrs. David Rowan 
and Son, Glasgow. 








The s.s. Ragnar on the 15th inst. went on trial off 
Hartlepool. The Ragnar has been built by Messrs. 
William Gray and C»., Limited, to the order of Mr. 
L. H. Carl, of Copenhagen, and to Lloyd’s highest class. 
Her length over all is 285 ft.; b th, 39 ft. 6 in.; 
depth, 19 ft. The deck erections consist of poop, raised 
quarter-deck, and partial awning deck. The engines are 
of the triple-expansion type, and have been supplied by 
the Central Marine Engine Works of William Gray and 
Co., the cylinders being 21 in., 33 in., and 56 in. in dia- 
meter, with 36 in. = stroke; and steam is supplied 
by two large steel boilers, working at a pressure of 
180 lb. per square inch, When opened fully out the 





and Co., Low | 
She is a steel single deck tank steamer | 


engines ran 83 revolutions per minute. For trials on the 
measured mile they were reduced to 75 revolutions, when 
the mean speed was found to be 10.3 knots. 


| _ The 8.8. Victoria, which has been built by Messrs. 
' James and George Thomson, Limited, Clydebank, for the 
| London and South-Western Railway Company’s pas- 
| Senger service between the Channel Islands and the 
| coast of France, was launched on the 15th inst. The 
vessel is 220 ft. in length between oe 28 ft. in 
breadth, and 17 ft, deep, and will have a gross tonuage 
| of 700 tons. In appearance and arrangement she will be 
somewhat similar to the Columbia and Alma, built by 
| Messrs. Thomson for the same owners in 1894 and illus- 
| trated in ENGINEERING then, the accommodation for the 
first-class ngers being arranged on the main and pro- 
| menade decks amidships and for the second-class aft. 
| The machinery will consist of two sets of triple-expansion 
| engines. 


Messrs. William Simons and Co., Limited, Kenfrew, 
on the 16th inst. launched complete a oa hopper 
dredger, constructed to the order of the Wexford Harbour 
Commissioners. This vessel is of the following dimen- 
sions : Length, 120 ft.; breadth, 28 ft.; depth, 10 ft. 6 in. 
The Slaney is capable of carrying 250 tons deadweight, 
and is propelled by a pair of triple surface-condensing 
enginesto propel the vessel when fully loaded at 7 knots. 
he hopper compartments are provided on each side of the 
well, having all the necessary gear for lifting and lower- 
ing the hopper doors. A steam crane is provided at the 
after end of the hopper for emptying the hopper when 
filled with ballast. 











The Brazilian passenger steel twin- screw steamer 





Prudente de Moraes, built for Mr. William Brice by 
Messrs. Craig, Taylor, and Co., was taken to cea for her | 
trial trip on the 18th inst, The dimensions of the vessel | 
are 230 ft. by 33 ft. by 20 ft. depth moulded. The| 
engines, which worked satisfactorily, have been constructed 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, and easily maintained an average 
speed of 114 knots per hour loaded. 


The new steel steamer Claverhill, built by C. S. Swan 
and Hunter, Limited, of Wallsend-on-Tyne, for Messrs. 
Edmund Haslehurst and Co., of Billiter House, London, 
was taken to sea for her trial trip on the 20th inst., with 
satisfactory result. The Claverhill isa spar-deck steamer, 
310 ft. between perpendiculars by 42 ft. by 274 ft. deep, 
and is designed to — deadweight cargo of 4600 tons. 
The machinery has m constructed by the North- 
Eastern Marine Kogineering Company, and consists of a 
set of their latest design of engines, with cylinders 23 in., 
38 in., and 61 in. in diameter by 39 in. stroke, and two 
steel boilers 14 ft. 9 in. by 10 ft. long. 


Messrs. C. S. Swan and Hunter, Limited, Wallsend, 
launched on the 20th inst. a fine steel screw steamer 
named Thornley, built for Mr. W. R. Rea and Mr. 
Charles M. Tepe, of Belfast. The dimensions of the 
vessel are 312 ft. between perpendiculars by 41 ft. by 











a deadweight ) of 4350 tons on a moderate draught. 
The machinery, which is being constructed by the North- 
Eastern Marine Engineering Company, Limited, of 


Wallsend, has cylinders 23 in., 38 in., and 61 in. in dia-| 237 


23 ft. 14 in moulded, and she has been designed to carry | head 





meter by 39 in. stroke, supplied with steam by two steel 
boilers 14 ft. 9 in. by 10 yy d 


Messrs. R. and W. Hawthorn, Leslie, and Co., 








sengers on very light draught of water at 13 knots. | Limited, Hebburn-on-Tyne, launched on the 20th inst. a 


steel bwin-screw passenger and cargo steamer, 216 ft. 6 in. 
by 28 ft. by 14 ft. 4 in., the second of two building to the 
order of the Eastern Carrying, Storirg, and Warrant 
Company of St. Petersburg. 


Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, launched on Monday, the 22nd inst., a stzel screw 
steamer named Pannonia, for the Ungaro Croata Steam 
Navigation Company, of Fiume, and intended for their 
fast passenger service from Fiume along the coast of Dal- 
matia. The steamer is 220 ft. in length by 29 ft. beam, 
and is being constructed to take the highest class in 
Lloyd’s Register. She will be provided with accommoda- 
tion for a large number of passengers, including a hand- 
some dining saloon and first-class state-rooms in the 
*tween-decks aft, with smoking-room and entrance-hall 
above them. The vessel is to be fitted with quadruple- 
expansion engines, self-balanced on the well-known 
Yarrow, Schlick, and Tweedy system, which, with the 
boilers, are being constructed by Messrs. Wigham Richard- 
son and Co. to give a speed of 15 knots. 


The Eclipse, second-class cruiser, which was built and 
engined at Portsmouth, carried out her official eight 
hours’ trial on the 22nd inst. with satisfactory results. 
The ship is propelled by two sets of three-crank triple- 
expansion engines, with cylinders 33 in., 49in., and 74in. 
in diameter by 39in. stroke. Each cylinder is supported 
by two wing columns of cast steel, and one middle line or 
back standard of cast iron of the usual A design. The 
main bearing frames, piston, cylinder, and slide covers 
are of cast steel, and the ordinary double eccentric gear 
is used for actuating the elide valves, the reversing motion 
being of the all-round design, which alone is now 
accepted for ships of the Royal Navy. The steam supply 
for the engines is obtained from eight boilers of the 
return multitutular type, each boiler being 14 ft. 6 in. 
in diameter and 9 ft. 114 in. in length. There are 24 
corrugated furnaces 3 ft. 9in, in diameter, each fitted 
with bars giving a total grate surface of 630 square feed. 
The normal draught of the ship is a mean of 22 ft. 6 in., 
and on her trial she drew 18 ft. 8 in. forward and 22 ft. 4in. 
aft. The steam in the boilers was 152.7 in., and the 
vacuum was 25.7 in. starboard and 26.5 in. port; the 
revolutions were 135.7, and the collective indicated horse- 
power 8220, or 220 above the contract, while there was an 
air pressure of only .39 in. The speed was 19.2 knots. 
The engines worked with remarkable smoothners, the 
average temperature in the engine-room being 85 deg. 
Experiments were made during the trial with the homa- 
coustic voice pipe, which has been improved since it was 
placed in the Fox, and gave very satisfactory results, no 
difficulty being experienced in communicating between 
the fore bridge and the engine-room. The coal consump: 
tion per indicated horse-power per hour was 2.27 lb. 








AMERICAN ORDNANCE-—Preparations are being made at 
the Watervliet (New York) arsenal to build the largest 
gun for coast defence which has yet been constructed in 
the United States. The Fortifications Bill contains pro- 
visions which insure continuous employment to all the 
skilled mechanics in the Watervliet gun shops for a year 
at least. Ib also provides for the manufacture of one gun 
of 16 in. calibre. With a proper elevation this gun would 
send a shot weighing more than 100 lb. a distance of 
16 — using a charge of about 600 Ib. or 700 lb. of 
powder. 





BurFFER-STOP COLLISION AT QUEENBOKOUGH PIER.— 
On May 13 Queenborough Pier was the scene of a very 
slight buffer-stop collision, due to a slight excess of speed 
in entering the station, and to the wheels skidding owing 
to paper and wet on the raiJs. Lieut.-Col. Yorke con- 
siders that the driver committed an error in judgment in 
running at the speed he did, and in view of the serious 
consequences which might arise should there be a violent 
collision with the buffer-stops of this (or, for the matter 
of that, of any) pier, he recommends that the station 
should not be entered at a higher speed than four miles 
an hour. While the London, Chatham, and Dover Com- 
pany’s rules specify that trains should enter terminal 
stations at hand-brake speed, yet they do not prohibit the 
use of the continuous brake to attain this, bub the 
Government Inspector considers that the hand brakes 
should be normally used, leaving the continuous brake 
for emergencies only. 

THE LonDON MANvaAL, 1896-97.—This annual, published 
at 1s. from the offices of the weekly newspaper London, 
at 125, Fleet-street, E.C., deals with every phase of 
municipal life in the metropolis, and the important and 
wide range of the subject will be appreciated when it is 
recalled that there are over 400 public authorities ab work 
governing London, and that they spend over 12 millions 
sterling a year. The maps showing at a glance respec- 
tively the political representation in Parliament and the 
County Council and the water supply are very sugges- 
tive—the same might have been done for gas and electric 
light supply. Nob only is the work of everybody clearly 
defined and a list of members and committees given, 
but incidentally there is introduced much information 
which makes the work interesting reading as well as a 
serviceable book of reference. The debt and asset per 
ead of population in the principal cities, for instance, is 
given. Glasgow is lowest—9. 18s. 2d , against 13/. 1s. 4d. 
of assets ; Liverpool, 14/, 93. 6d., against 31/. 2a. ; Bir- 
mingham, 16/. 43. 1d., against19/, 153.4d.;and Manchester, 
3s. 8d., against 29/.1s. 6d. London’s debt is 8/., but 


she has few assets, although it is added that the County 


Council is beginning to acquire remunerative assets in 
its lodging-house and artisan dweliinge, works depart- 
ment, and tramwaye. 
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ive notice at the Patent Office of opposition to the grant of a 
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AGRICULTURAL APPLIANCES, 


9717. T. Cooper, King’s Lynn, Norfolk. Machinery 
for Cultivating and Cleaning the Land. [2 Figs.) 
May 16, 1895.—A is the driving wheel for the digger mechanism, 
which driving wheel is suitably mounted, and receives its rota- 
tion in the direction indicated by the arrow, by any convenient 
train of gearing from the engine crankshaft. Pivoted on the out- 
side of the engine tender, ina position radial to the driving wheel 
A, are arms B, B!, The extremities of these arms B, B! carry the 
bearings for the main craukshaft C of the digger mechanism. 
This crankshaft C, which has keyed thereon the spurwheel c 
engaging with the driviog wheel A, is also supported by arms d, d' 

ndent from lever arms D, D' pivoted to the engine framing. 
The lever arm D carries a segment ¢ attached by a chain e! to the 
spring E, or equivalent elastic support, fixed to the engine 
framing. Parallel with the digger crankshaft C is the crankshaft 
F, which is in two parts, for convenience in construction, but the 
two parts act practically as one ehaft. The shaft F has cranks 
corresponding with the cranks of the shaft C, and is coupled 
thereto by means of bara G, which link together the cranks, and 
by bars H, the backward ends of which are merged into the sleeve 
bearings / of the shaft F. The sleeves / are, moreover, supported 
by two pairs of arms I, I', pendent from, and pivoted to, the 
lever arms D, D above mentioned. The crankshafts O and F are 
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thus connected together, so that they rotate in unison when the 
shaft C is driven by the driving wheel A ergaeing with the spur- 
wheel c on the shaft C. J, J! are stops carried by the arms B, B', 
for preventing the undue depression of the digging mechanism. 
The digging forks are carried by the coupling bars G, and ave 
arranged in three rows, tandemwise, one behind the other. 
Row 1, v'z., that next the engine, consists of ttraight forks 
adapted to break up hard ground ; the slightly curved forks of row 
2 comb the already broken soil; and the still more curved forks of 
row 8 further comb the soil, throwing up the weeds on to the 
surface, ready for raking off. The normal tion of the rest of 
the digger mechanism is that indicated in dotted lines, Fig. 1. in 
which position it may be held by the catch K engaging with a 
projection on the segment e. The catch having been released, an 
the engine haviog Seen started, so as to drive the wheel A and 
spurwheel c of the crankshaft C in the direction of the arrowe, the 
digging mechanism, which is elastically suspended, is depressed 
by the action of the driving gear overcoming the power of the 
suspension device. The movement of the digging mechanism is 
in an arc about the axis of the driving wheel A, by reason of the 
radial position of the arms B, B’, so that the engagement between 
the wheels A and c is properly maintained. (Accepted May 20, 
1896). 


ELECTRICAL APPARATUS. 


11,085. J. D. F. Andrews, London. Arc lames. 
{1 Ftg.] June 6, 1895.—This invention reiates to the regulation 
and maintenance of the electric arc at the most suitable length 
for lighting purposes with constant electric pressure but under 
considerable es in the strength of the current. A control 
of the length of the arc is effected by an electro-magnet N 8, 
having an armature B, which is formed by means of an extension 
C to act as a brake by magnetism and friction cn an iron wheel 
D. Attached to this wheel on the same axis is another wheel H 
over which passes a band K carrying the carbons L, M, one at 
each end of it, fixed by holders P, R, which are guided io line 
with one another by tubes E, F, one for each carbon, through 
which they The lower tube preferably has a slot throughout 
its length to permit of the band bring attached to the holder by 
meansofanarmI. These tube guides are attached by brackets 


and screws to the frame of the lamp, and the band pu'ley being | groo' 


arranged above the tube the band of the upper carbon 

through the centre of the tube. To facilitate the insertion of the 
bottom carbon into the holder, the arm J carryirg the bottom 
carbon-ho'der tube is arranged to swivel inis bearing O, 89 that 
it can be turned aside free from the top holder. Whenin position 





it is kept in line with the top holder by a pin Qin aslot. When 


the current passes through the electro-magnet N S the armature 
B becomes magnetised by induction and is attracted to the iron 
wheel D. When it moves towards the magnet it rotates the wheel 
sufficiently to strike the arc. When the current is shut off the 
armature returns to its former position by its own =. For 
the purpose of adjustment the armature is suspended by the 
spring X through the medium of the rocking frame Y, the spring 
being attached by its upper end to an adjusting screw G and nut 


¢ 





Gl, The automatic adjustment of the lamp to different strengths 
of current is effected by means of another armature U which 
would be attracted to the magnet in opposition to a spring V 
adjusted to prevent the armature approaching with the emallest 
current at which the lamp is desired to work. When the current 
is increased, this armature will be attracted to the poles 80 as to 
partially close the magnetic field and maintain it at the same 
strength as when the weaker current was used. When the cur- 
rent is again reduced this extra armature would be released. 
(Accepted May 20, 1896). 


9882. The Safety Tread Syndicate, Limi and 
J. Mason, London. Conduits for ‘kloctric Light 
Wires and the Like. [4 Figs.) May 18, 1895.—This inven- 
tion relates more =, to the manhole boxes by which 
access is gained to the conduits carrying the electric wires. Re- 
ferring to Figs, 1 and 2, the box shown consists of a frame having 
flanges a, a', such flanges having a channel } between same. The 
flange a is provided with an opening c (or openings) in same, and 
the flange a! with an opening (or ee d. Upon the flanges 
rests a covering plate ¢, the pavement, floor, or road surface of 
which may be provided with means to afford a suitable foothold. 
The plate is provided with a number of openings e! placed at points 
outside the lines of the oa of the box or section, and as shown 
directly over the channel b. The plate and flanges may be sur- 


rounded with a loose frame f inclosing the cover, such frame 
resting upon a plate g having openings h therein, and this plate 
anges may be superposed on the brickwork ¢ or other 


and the 








material forming the opening or chamber inte to the conduits, 
Avy gas accumulating in the conduits or box will escape by way 
of the openings ¢ and c!, while any water which finds its way 
through the latter openings will pass into the channel }, and from 
thence through the openings d and h, where it may be allowed to 
scak into the earth, or it may be taken by a pipe to the nearest 
gully. In Figs. 8 and 4 no outer frame / is employed, and the 
flange a terminates short of the cover, so that the opening c is a 
continuous one, the plate e resting on the flange al. In this case 
the box is only provided with openings ¢!, ce! on either side, and 
not at the ends also as in Fig. 4. The conduit may be made with 
a continuous opening, as shown in the centre — of Fig. 8, a 
bumber of the plates ¢ being laid together in lengths, so that by 
lifting the one over the part of the chamber desired it may 

readily examined, or it may be made as shown, with the small 
conduits j, j' connecting with the open chamber. (Accepted 


d | May 20, 1896). 


GUNS AND EXPLOSIVES. 


71704. G. C. Baker, London. Projectiles. [3 Fi,s.) 
April 17, 1895.—This invention relates to the construction of an 
improved ccmpound projectile, which, when complete, may 
have the outer appearance of a single projectile of ordinary con- 
struction. The number of sepirate complete parts may vary 
indefinitely, and the three types represented may be combined 
together in the one complete compound projectile. To obtain 
compactnets, the outer and inner surfaces of the concentric 
parts may be perfectly smooth, and thereby closely fitted together, 















i me U2 
 — 





_— ; 


the parte. 


bubthere may be some space or play allowed between 

To promote pf doe motion in the inclosed concentric parts, the 

inner surface of any of the parts may be rifled or furnished with 

ves and ridges. To facilitate or retard the separation 0’ 

the parts, the outer or any of the concentric parts may be fur- 

nished with a hole formed in ary Pee er and wholly or par- 
xe 





tially closed up by a movable cr a d plug. To avgment or 


be | tigh’ 


f | on the steam cylinder is correspondingly 


therein such a plug or a charge of any a gen compound. To 
preserve the Asem shape of the concentric parte, a rigid lining 
may be furnished to that particular . To carry any con- 
centric part clear of another part or the barrel of the weapon, a 
spindle may be furnished to any part, and a corresponding hole 
in any other part for the spindle to be fitted into. The deures 


illustrate three different modes of carrying out these improve- 


ments. In . 1 each of the concentric parts a, b, ¢ are 
wholly incl in or by another part and in r order, In 
™~ 2 the concentric s ai, b', and c’ are ially incloeed in 
or by another part in regular order. In Fig. 8 the concentric 


pes a2 wholly incloses any number of parts b2 together and in 
rregular order, and these par's b2 are kept in position by a 
stopping of wax d. (Accepted May 20, 1896). 

RAILWAYS AND TRAMWAYS. 

14,600. 8S. M. Rutnagur, Bom . Railway 
Vehicles, {1 Fig.) — 1, 1895.—The object of this in- 
vention is to prevent accidents to employed in coupling 
or uncoupling railway vehicles. operation is generally per- 
formed by a man standing on the ground between two vehicles, 
in which position he is in danger of being injured or run over, in 
the event of the carriage moving before he can retreat. Acoord- 
ing to the present invention, a@ is a transverse foot-board eus- 
pended below the buffers b, and reaching from one side to the 
other of the vehicle, soas to eerve as a platform to stand on when 





coupling or uncoupling the vehicles. In the event of the vehicle 
moving, during the operation of coupling or uncoupling, the 
— performing the operation will remain on the foot- 

rd a, and travel with the vehicle, or while the vehicle is mov- 
ing he can walk along the foot-board, and bending under the 
buffers b can reach the ground in safety. The transverse foot- 
board a which may be — to either or both ends of the vehicle 
may be hinged or pivoted so as to allow of it being turned up an 
locked when not required as shown in dotted lines ata. (Accepted 
May 20, 1896), 


5407. H. A. Becker, Blaenavon, Monmouth. Rail- 
way Chairs, [19 Figs.) March 14, 1895.—When applied to 
wooden sleepers, the chair consists of a plate P and two clamps 
C, Cl, C2 (Fig. 1), and an iron key K (Figs. 3 and 5). The clamps 
are formed somewhat like an irre; a e parte O, Cl 
are at right angles to one another, and are rolled in the shape of 
the angle C, C', and cut to the required lengths, forming the 
width of the clamps. Out of the middle of the side ©’, one part 
equal to about half the width of C', is pressed out and bent down- 
wards like C2 (Figs. 1 and 2), in such a position that the bottom 
side of C! rurs parallel to the side of C2, but at a distance 
from one another equal to the thickness of the plate P. The 
plate P can be bolted, screwed, or spiked on to the wooden 
sleeper. The plate is rovided wi two equare hol as 
shown in Fig. 4, the width of which is pe | to the width 
of the clamp o%, but are of different suitable length. One 
part of the plate at one end is pressed out and bent upwards 
at an angle less than a right angle, forming the lug/, The dis- 

















tance between the holes in the plate, is equal or nearly 80 to the 
width of the foot of the rail wok. The rail will rest on this plate 
between the two holes. In one of the holes a clamp is inserted 
(Fig. 1), which will rest on the A gone P, by C', when the part C2 is 
inserted underneath the plate P, under the part between the holes, 
The rail is then put on the plate and against the part C of the 
clamp, Avy pressure coming from the direction of the rail is re- 
sisted by C, which is prevented from tilting by C1, and from lifting 
by C2 under the plate, and C2 being pushed st the side of the 
hole cannot slip lan and is held rigidly in ite place. The other 
clamp is then put on the other side of the rail, the part C2 in the 
hole, and C! on a and is then slipped forward until C is 

t against the rail, C2 going under the plate, and to prevent the 
clamp from slipp'ng back, a key K is driven between the end part 
of C' and the lug/ of the plate. The rail is thus held between 
the twoclamps as in a vice, The clamps can also be rolled solid in 
the shape C, C', C2 and cut to the right length, and C? being then of 
the whole width of the clamp, can be reduced to the right width 
by shearing VF ey off parts on each side flush with the bottom 
of part Cl. (Accepted May 20, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
13,350, 8. Saundeve, Manchester. 8 

4 Figs.) July 11, 1895.—Within a water trapping receptacle or 
x @ is pivoted a float ) capable of rising and falling with the 
height of water in the trap box. Into this box a is directed the 
er d of the pipe c or coil to be kept clear of water, this inlet being 
fitted with a back pressure valve not shown. At the foot of the 
box a is a water outlet d, and in the upper part above the highest 
level of the water (indicated by dotted lines) is an orifice or port ¢ 
which serves to admit steam pressure when the condensed water 
is to be forced out of the trap box, and which also serves to liberate 
air and vapours as the level of water rises in the trap box, the 
paid air and vapours finding their way through the DP valve / to 
the ou'let g. In connection with these inlet and outlet ports there 
are arranged slide valves /, h housed in valve chests j, k secured to 
the end of the trap. The le ¢ which warries these valves is 
prolonged and is connected to a piston m working in a steam 
cylinder n having a valve ocontrolled by a rod p which extends 
from and is operated by a lever r on the rocking pivot spindle ¢ of 
the float. As the float risesand falls in the pens gen hy her ° 
> on 

m being thus moved, the valves f, h on the trap box are ed 
accordingly. The outlet d atthe foot of the trap box communi- 
cates —, the valve h with another port d! leading to a drain 
pipe, or to the return or boiler feed pipe. The valve f at the top 





prevent the separa ion of the paris, a space may be left or fur- 
ished in any way between any of the concentric parts to contain 


of the trap box a governs two ports, viz., the steam inlet port ¢ 
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opening into the trap, and the air port ¢!. The steam port e2 
admits the steam supply through the chamber e?. The chamber e* 
communicates by the pipe s with the valve chest n! of the steam 
cylinder n. While the trap box ie filling, the are in the 
position shown in Fig. 2, the lower outlet d being covered by ite 
valve h and the upper port ¢ being also covered, the valve f estab- 
lishing communication between the upper part of the trap box and 
the air and steam escape conduit el. us as the water rises, the 
air and uncondensed steam escape through the valve 7. But when 
the float has been lifted to the required height, for instance, to the 


ee. 








position shown in Fig. 1, the rod p operated by the float has been 
raised sufficiently to reverse the slide valve o on the steam oylin- 
der n, whereupon the piston m is forced to the other end of the 
cylinder n, uncovering the steam inlet ¢ of the trap box, and also 
the lower water outlet d. Steam pressure has thus full access to 
the upper part of the trap box a and forces the water out of the 
trap through the lower outlet d so as to get rid of the water, or to 
return it to the boiler or to a secondary forcing or trap arrange- 
ment by which it is fed into the boiler. When the trap box a hie 
been cleared, the float b drops and the valves /, and piston m are 
returned to their normal position. (Accepted May 20, 1896). 


13,375. T. Walkman, Ashley-de-la-Zouch, Leicester. 
Firebars. (5 Figs.) July 11, 1895.—The object 

of this invention is to devise simple and efficient means for rais- 
ing and lowering furnace firebars so as to keep the fire thereon 
open. The firebars1 are arranged transversely in the furnace, 
and are carried towards their ends by two sets of cams 2, which 
fit loosely in slots 3 made longitudinally in the bars 1, and are 
secured on shafts 4 mounted in the downward extensions 5a of a 
dead-plate 5 located at the front of the furnace below the 
firedoor 6, and also in a support such as a metal plate 7, 
arranged below the bridge 8. These shafts are connected by 
toothed wheels 9 fixed on the shafts 4, and idle wheels 9a fixed 
on intermediate shafts 9), with a toothed wheel %c fixed ona 
driving shaft 10, one end of which is squared to receive a handle 
1l for rotating the shafts. Each cam 2 is made with a flange 2a 
on one side, and the bare 1 are fitted loosely between the fi'nges 


[lo 
a1 


Fig. 4 


cf consecutive cams. The maximum radii of contecutive cams 


on each shaft are located at opposide sides of the axis thereof, 80 | 


that on rotating the shafts by means of the handle 11, the bara 
are moved up and down, alternate bars moving together in the 
same direction, and consecutive bars moving in opposite direc- 
tions. The slots 3in the bare 1 in which the cams 2 engage, are 
of such a length as to allow the cams to rotate therein with the 
bars stationary in the direction of their length, in which con- 
dition they are kept by guides. In the example illustrated, 
the firebars are held in au endways direction by the axle 10, 
which extends to the support 7 and fite loosely in vertical slots 
in the firebars. Each camshaft 4 may, as shown in Fig. 2, be sup- 
ported at a point between its ends by means of a roller 12 fixed 
to it and working in a hole in a fixed firebar 13, one side of the 
said roller being preferably provided with a flangel2a. (Accepted 
May 20, 1896). 

13,361. W.Key,G ow. Steam Boiler Furnaces. 
(6 Figs.) July 11, 1895.—This invention has for its object to 

revent the formation of smoke in steam boiler and other furnaces. 
The furnace firebars @ are formed so as to extend from the front 
of the furnace flue A to the back flame bridge B. Over these bars 
a there is fitted a transverse firclay small upwardly deflecting 
bridge B! about the part where the bars usually extend to, thus 
leaving a length of bar forming a perforated grid a! between this 
deflecting bridge B' and the usual fireclay flame bridge B which 
the bare now extend to, Below the firebars a preferably under 
the line of the deflecting bridge B! there is fitted in a flue a 
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transverse ition C of cast-iron or malleable sheeting, and in 
thisis fi a door C' having a rod connection C? to the front of the 
furnace where a pin and » ratchet and pawl, rack and pinion, 
or equivalent device may be used at C? so as to open or close 
the door C! to any ted distance. By this means, in addi- 

primary air admitted to the furnace, a current of cold 
air will pass underneath the bars a and through the partition 
door C!, and then up between the extended ends a! of the bars 
a, by which means it will have its temperature raised by contact 
with the bars, and so act as a secondary current of heated air 


—_ 


to meet the furnace gases passing over the deflecting bridge B' 
and thus consume the carbonaceous matter which usually forms 
smoke. An arch of brickwork B? would preferably be formed 
towards the rear part of the flue A, so as to form a secondary 
combustion chamber between it and the flame bridge B, for the 
air and combustible to thoroughly mix and be consumed, 
and to deflect the flame towards the lower surface of the surface 
flue and thus induce circulation of the water under the level of 
the flues. (Accepted May 20, 1896). 


TEXTILE MACHINERY. 

3320. E. Schweinefieisch, Muhlhausen, Germany. 
Napp Machines. [6 Figs.) February 13, 1896.—This 
invention has reference to a construction of napping machine, in 
which on a main napping drum there are mounted separate cylin- 
ders that are covered with card clothing, so as to form artificial 
teazles. These cylinders are arranged at angles to one another, and 
are arranged to be rotated about their own axes by the rotation of 
the main napping drum. On the main napping drum a there are 
mounted with their axes in or outside of its periphery, the napping 
cylinders 6, which are covered with card clothing, and are con- 
tinuously rotated so that they continually present fresh portions 
of their clothing to the article whose nap is to be raised. The 
| cylinders } are arranged at angles to one another, and each of them 
| ig rotated by means of a chain c and two chain wheels d and e, one 


Fig.7. 
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lof which—d—is fixed on the axle of the napping cyiinder b, 
| whereas the other ¢ is mounted on a sbaft / arranged parallel to 
| the axle g of the napping drum a. The shafts f are arranged 
| around the axle g and are rotated by means of a fixed er 
| toothed wheel Ah and pinions 7, when the main drum a is rotated. 
| The chain gear cd ¢ insures light and reliable driving, even though 
the axles of the cylinders b are arranged at an angle to the shaft /. 
| In a modified form of driving gear the counterehafts / are driven, 
| not by means of toothed wheels i and h, but by means of belt 
| pulleys (the latter of which is fixed on the main shaft 7) and a 
belt. Furthermore, instead of the chain gear c d e, helical wheels 
are employed for transmitting the motion from the countershafts 
f to the napping cylinders 6. By employing = or coned 
belt-pulleys, instead of plain belt-pulleys, the speed of the motion 
can be varied as desired. (Accepted May 20, 1896). 


MISCELLANEOUS. 


13,609. A. Turnbull, Bishopbriggs, Lanark. Stop 
Valves. (2 Figs.) July 16, 1895.—This invention has for its 
object to provide means whereby theliability of the valve spindle 
to stick or become jammed by expansion or otherwise when 
screwed hard down is obviated, and whereby the valve msy be 
maintained on its seat with a pressure due to any desired load. 
In carrying out the invention as shown by Fig.1, a helical plate 
or other spring A is interposed between a flange or shoulder B 
formed on the crosshead C through which the valve spindle D 





ses, and a like flange or shoulder E is provided on a nut or 
nternally ecrew-threaded sleeve F on the screwed portion of the 
valve spindle D, so that when the valve is screwed close on to its 
seat, apy further turning of the wheel G and valve spindle D causes 
the nut or screwed aleeve to travel along the spindle and com- 
press the spring A. A feather f is provided on the sleeve F 
which engages with a slot on the flange B of the crosshead C to 
prevent the sleeve frem turning. The spring A thus resists the | 
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opening pressure on the valve, and the closing pressure may be 
sagulatel by more or less com’ g the poe Bang In order to 
limit the pressure to be applied on the spring A, the end of the 
nut or sleeve F may be carried through the crosshead C as shown 
to such an extent that the boss of the handwheel G or check washer 
H will be brought to bear on it when the desired pressure has 
been attained. In the position shown the valve is merely closed 
down on its seat, little or no pressure being applied by the spring. 
By turning the valve spindle D in the direction for screwing down 
the valve the sleeve traverses the crosshead and the spring A is 
thereby compressed more or less according to the extent of move- 
ment of the sleeve. The check washer H on the spindle D limits 
the extent of traverse of the sleeve F on the spindle D, and there- 


fore the degree of compression which may be varied by adjusting 
the position of the check washer H. In the event of the spring A 
breaking, the sleeve F, and with it the spindle D, can only rise a very 
short distance until a shoulder f! on the sleeve F comes into 
contact with the flange or shoulder B on the crosshead C. A nut 
lis provided on the sleeve F for the purpose of regulating the 
initial pressure of the — A. In the modification shown by 
Fig. 2, the spring A is situated between a shoulder on the spindle 
D and the sleeve F, which is screwed into the crosshead C, and is 
carried through the crcsshead and keyed to the handwheel G. 
A nut I is provided on the end of the spindle D and bears against 
the boss of the handwheel G for regulating the initial pressure of 
thespring A. (Accepted May 20, 1896). 

13,022. J. Foster, F. Foster, and J. Y. Foster, 
Preston, Lancaster. Inking Apparatus for Recipro- 
cating Table Prin hines. [1 Fig.) July 5, 1895. 
—The table of a printing machine is usually moved by a crank 
causing it to travel in both directions at varying speed, and thus 
the inking rollers in contact with the forme have imparted to 
them rotation in both directions and at varying speeds. This 
invention relates to means of delivering ink from a system of 
supply and distribution rollers rotating at uniform speed in one 
direction to the system of inking rollers which rotate alternately 





in both directions and at varying speed. For this — 
between a uniformly rotating distributing drum A supplied from 
a ‘‘ductor” B and provided with distributing rollers C in the 


usual way, acd the inking rollers D, there are mounted a pair 
of transfer rollers E, E' on the opposite ends of a sway be: m or 
equal-armed lever F which ie caused to oscillate so as to bring 
each of the transfer rollers E, E! alternately into contact with the 
distributing drum A, while the other transfer roller is in contact 
with one or more of the inking rollers D. As the transfer rollers 
E, E' are free to revolve, the one is driven for a time by the dis- 
tributing roller A at constant speed, taking ink from it, while the 
other is driven by the inking rollers D at varying speed, giving 
ink to them. The sway m F moy be caused to oscillate in 
various ways ; as shown, a double cam G causes a sliding rod II to 
advance, against an arm projecting from the sway beam, 
moving it in opposition to a spring K which caueces the return 
stroke. (Accepted May 20, 1896). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of it law cases in the United States, may be 
consulted, gratis, at the offices of ENcinzmrine, 85 and 86, Bedford- 
street, Strand. 





ContempLaTeD New Rarway 1n SwEpEN.—An im- 
portant railway line will, in all probability, soon be taken 
in hand in Sweden, viz., from Strémstad to Mon, which, 
through its connection with the Dalsland Railway, will 
bring about a connection between the large Venern Lake 
and the North Sea. During the severe ice winter, 1893, 
the port of Strémstad remained accessible, whilst both 
Gothenburg and Christiania were closed. A narrow- 
gauge railway between Strémstad and Mon was already 
concessioned some three years ago, but it is now strongly 
recommended to transform it into aline of ordinary gauge, 
and the surrounding districts have come forward with 
money offers. 
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rancis and Co., Ltd., 
manufacturers of 
As a to Government, London Guenty Council, 
and Eddystone Light House. Sold under celebrated 
1851; Philadelphia, 1876; Paris, 1878 ; Calcutta, 1883 ; 
London, 1884 ; Gold Medal, Paris, 1889; Chicago, 1893. 
Rusby Portland Cement 
MANUFACTURERS OF 
Portland Cement 
and Lias Cements. bey Lias La “‘' Lime, Ground 
D 
Works: New BILTon. 
K. Belliss & Co., Ld., “yeins™ 
9, Victoria Street, S.W. 
SPECIALITIES :— 
HIGH-CLASS MARINE ENGINES and BOILERS. 
MACHINERY for TORPEDO BOATS & LAUNCHES. 
AIR COMPRESSORS (PATENT) AND TORPEDO MACHINERY. 
See Illustrated Advt., last week, page 60. 952 
Johnson & Phillips, Telegraph 
and ELECTRIC LIGHT ENGINEERS, 
Makers of Machinery, &c., for complete equipments 
of Cable Factories and Steamers. Electric Light 
Electric Transmission of Power Plant. 
team Hammers (with or 
TOOLS for SHIPBUILDERS & BOILER MAKERS. 
DAVIS & PRIMROSE, LEITH, N.B. 1086 
FORCED DRAUGHT. 
MELDRUM BROS. MANCHESTER. 


HIGHEST AWARDS, CHICAGO, 1893. 
Portland Cement, 
Nine Elms Brand. Established 1810. Medals: London, 
Vauxhall, London, S.E. Telephone, 4620. 1335 
COMPANY. 
Of the Greatest Strength and Best x. Roman 
uli 
RUGBY, WAR OKSHIRE. 
Pome oy honor Birmingham. 
ENGINES FOR ELECTRIC LIGHTING. 
FAN ENGINES. CIRCULATING & FEED PUMPS. 
N° 
14, Union Court, E.C. Works, Charlton, Kent. 
Apparatus of all kinds. ‘‘ Brockie-Pell” Arc’ Lamp. 
1363 
without guides). Hand-worked or Self-acting 
D=t Fu uel Prarnaces 
See Advertisement, last week,’ page 39. 9289 





Excavators, 


and 
CONCRETE MIXERS. 
J. H. WILSON & CO., Lap., SANDHILLS, LIVERPOOL, 
London Office : 6, DELAHAY St., WESTMINSTER, S.W. 
See Advertisement, last week, page 38. 1662 


mery, Emery Wheels, 


SAW GUMMERS, GRINDING MACHINES, 
POLISHES, &c., &c. 


Y } lhe / | lanite 
STROUDSBURG, A mcrae LVANIA, U.S.A. 
LonpDo: 839 
90, CANNON ST., 
E.C. 


ranes, 





Co. 


Thomas Hamilton, 
Steam Cranes to Lift from 


1 to 100 pr. Hand Cranes, Engines, Boilers, &. 
GEORGE RUSSELL & CO., 
Engineers, Cranebuilders, and Boilermakers, 
Motherwell, near Glasgow. 973 


A. G. MzFord, 


CULVER STREET IRONWORKS, COLCHESTER. 
On ADMIRALTY AND Wak DEPARTMENT Lists. 

- “ FAVORITE Me z” Pumph ing Engines Wall Pumps. 
LCHESTER” Pum; 








Castle” and ‘ Harleoh- Castle,” Mr. "  McCalmont’s 
oe ‘* Giralda,” and most of the ieading Engineers 
and Shipbuilders i in Great Britain. 1595 





Cranes. and 


&e. 
See A dvertisement, page 19. 5015 
J. STANNAH, 20, Southwark Bridge Rd., London, 8.E. 


legrams—‘‘ Taunt,”. Birming 


Welles Steel Tabes 


for Water-Tube Boilers, Sepernentors, 


» Hydraulic W: 
"AR TUBE GO. Easy iGHAM. 1418 








Y arrow and Co., London, 


SHIPBUILDERS AND ENGINEERS, 


CONTRACT FOR 

SCREW STEAMERS having speeds up to 35 miles 
an hour. 

PADDLE STEAMERS with draughts of 6 in. or more. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a large number of successful examples for 
all parts of the w orld. 8759 


ultitubular Steam Boilers. 


COCHRAN & CO., BIRKENHEAD. 
See page 4. 


Oi Engines for Launches, 
YACHTS, AND BARGES. 
Send for Lists. Od 3551 


VOSPER & CO., Broap Strket, PoRTSMOUTH. 


Frorrestt & Son, Ltd., uumenovse, 

LONDON, & WYVENHOE, ESSEX. 
SHIP, YACHT, LAUNCH and BOAT BUILDERS 
and ENGINEERS. 1182 


illans’ Patent Central-| 


VALVE ENGINES for ELECTRIC LIGHT- 
ING and other purposes. See large Advertisement 
on alternate weeks.—WILLANS & ROBINSON, 
LimitTED, Thames Ditton, Surrey. 1353 


yest Scott & Mountain, L™ 


(Latte ERNEST SCOTT & CO.), 
Engineers and Brass Founders, NEWCASTLE-ON-TYNE. 
FAN ENGINES, PUMPS, BRASS CASTINGS, 
AND ELECTRIC MACHINERY. 


Pure W ater 


FOR 


Manufacturing Purposes 





Od 4749 

















An Economy 
NOT 


A Luxury. 


ASK FOR LIST No. 73. 
Pulsometer Engineering Co. L”. 


NINE ELMS IRON. WORKS, LONDON, 8.W. 
ALsSO AT LEEDS AND GLASGOW. 1560 


arrow’s Patent 


Water - Tube Boilers. 


Sez ILLUSTRATED ADVERTISEMENT appkarine 
ALTERNATE WEEKS. 


Poplar, London. 


ocomotive Tank Engines 
designed and constructed by 
MANNING, WARDLE AND COMPANY, 
Boyne Engine Works, Leeds. Od 2487 
See their Illustrated Advertisement, page 59. 


>. hn Norman, 
eer, Millwright, Boilermaker, 
Goustin gineer & Licensed Valuer of Machinery, 
131a., Oat. Vincent Street, Glaagow. 9486 
Plans and Specifications made out as required. 
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M irrlees, Watson and Yaryan 
CO., Lrp., GLASGOW. 
SPECIALITIES— 

SUGAR MACHINERY. 
EVAPORATORS for all purposes. 
WATER-TUBE BOILERS. 

See Illustrated Advertisement, last week, page 34. 
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FOR 
CuemicaL Works, MANURE Works, Corton MILL8, SLAG 
MANUFACTURING, Paraa MILLs, Flour MILL, — 


The “Cyclone” (over 15,000 ugk 


The Simplest and Most Effective elite: 
No Motive Power. 1512 
No Fire Risk. No Filtering Medium to Clog up. 


Henry Simon, Manchester. 


unter and English, 


ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIC MACHINERY. 
**WILLIAMS’” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
WATER AND GAS VALVES, CRANES, LOCK 
GATES, &. PUMPING MACHINERY. 
HUNTER’ 4 — FLOATING CRANE FOR 


DOCK 
__ STEAM LAUNGH MACHINERY. Od 4955 


oiler Tubes, Iron, Steel, and 


HOMOGENEOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office: 143, Cannon Street, E.C. 977 


oJ oseph At 


WROUGHT-IRON AND STEEL 


[Tubes and Fittings 
WORKS, 
GREAT BRIDGE, STAFFORDSHIRE. 8354 


LONDON : 46, QUEEN VICTORIA STREET. 


ames Russell and Sons, Ld.,|M 


CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse: 108, Southwark Street, S.E. 
Leeds Warehouse : 6, Mark Lane, Briggate. 1614 
Birmingham Warehouse : 114, Colmore Row. 
Manchester Warehouse: 33, King Street West. 


[lubes and Fittings, 
STEEL. 


IRON AND 


Loyd and L}ova, 


ALBION TUBE WORKS, BIRMINGHAM, and 
COOMBS WOOD TUBE WORKS, nr. HALESOWEN. 
LONDON OFFICE—90, Cannon S8r., E.C. 
LONDON WAREHOUSE—157, Upr. Tuamgs Sr., E.C. 
LIVERPOOL WAREHOUSE—63, ParapisE St. 
MANCHESTER WAREHOUSE—42, DEANSGATE. 


BIRMINGHAM WAREHOUSES—NILE 81., SHEEP- 
core St., and 10, CoLEsHILL Sr. 1565 


See Advertisement, page 40. 


Otis Elevator Co., Ltd., 


onan: and ELECTRIC ELEVATORS 
or LI 

UEEN VICTORIA STREET, LONDON, E.C. 1490 
* wn gil lustrated Advertisement, May 1, page 40. 











Okes’ Patent 


Pups for 
Sewage and Water. 


Gteam Separators. 


ictoria 


Leather Belting. 


J.C. BR. Ok 


63, Queen Victoria Street, 


LONDON, E.C. 1498 
P. R. Jackson & Co., Limited, 
TOOTH WHEELS, STEEL 


Satrorp Routine Minis, MANCHESTER. 
LL CASTINGS, DYNAMOS, 
MOTORS, RAMSBOTTOM PISTON , &e. 
See Illus. Advt., June 12, page 9. 
Patent 


RINGS, &. 
1208 
See: 8 HydroPacumatic ASh Ejector. 
Great saving of labour. No noise. No dust. No 
yg Ashes discharged 20 ft. clear of vessel.—Apply, 
J. TREWENT, Naval Architect and Surveyor, 
13, Billiter Buildings, Billiter St., London, E.C. 1189 


B & S. Massey, Manchester. 
e HIGHEST AWARD, CHICAGO, 1893. 
Patant STEAM HAMMERS. More than 3000 made. 
Patent Steam Foraine Presses, Kick STamps, 
SprciaL SrzamM Stamps, Drop Stamps AND HAMMERS, 
Pyeomatic Power HAMMERS, FoRGING MACHINES, 
CIRCULAR SAWS for HOT and COLD METALS, 
BANDSAWS forCOLD METALS, SMITHS’ HEARTHS, 
FURNACES, &c.—See back cover next week. 1556 


Assoc. M.I.C.E., 
and M.1.M.E, 














Telegraphic Address: ‘‘ MASSEYS, OrzwsHaw.” 


Hatborn, Davey and Co., 


LEEDS. 
PUMPING MACHINERY 
For Mines, — rt lee meg Drainage and 


rposes, 
DAVEY’S DIFFERENTIAL ENGINES AND 
HYDR IC PUMPS. 


HYDRAULIC MACHINERY GENERALLY. 
CATALOGUES ON APPLICATION. 
See Ilustrated Advertisement, » Page 39. 


1723 


HIGHEST AWARD, PARIS, 1878. 


(joldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


MANCHESTER. 1517 


ohn Fraser and Son. 


Boilers, Land and Marine. 


EVAPORATIVE CONDENSERS (Fraser’s Patent). 
Total amount of water not greater than working with 
non-condensing engines. GAS PhANTS (Paiey’s 
Patent) for driving Gas Engines. Coal consumption 
§ Ib. Milw HP. per hour. ONLY ADDRESS :— 


wall Boiler Works, ©%?°*- 
Adjoining North Greenwich Station, G. E. R 1641 


? . 7 
chram’s Air Compressors 
and ROCK-BORING MACHINES. 
RICHARD SCHRAM & CO., 174, Great George 
Street, London, S.W. 
1059 


See Advertisement, page 18. een 
| ifts.—Safety, Silence, Hy- 
DRAULIC, ‘‘ RELIANCE,” for PASSENGERS 
and GOODS. Lifts ofall other types. SEND ror Lisys. 


Archd. Smith & Stevens, 
QUEEN’S ROAD, BATTERSEA., 857 
Liverpool and Manchester: WARREN WILLIAMS, 
16, Commerce Chambers, 15, Lord St., Liverpool. 


40, KING STREET, COVENT GARDEN, W.C. 


Thomas Kell & Son, Litho- 


graphers, &c., execute every "4 tion of 
Lith hong Chromo- Lithography, Engraving and 
Printing ; Engineering, Architectural, and Pictorial 
Drawing in best manner. Paper Drawing, Photo-litho- 
graphy, &.—40, King St., Covent Garden, W.C. Od 3462 


Hydraulic M echinery: 


OF ALL KINDS. 














Fielding & Platt, Limited, 


GLOUCESTER. 1365 


ormandy’s Patent 
CONDENSERS. Bee Advt., last week, p. 10. 


ormand’s Patent 
FEED HEATERS. See Advt., last week, p. 29. 


[the Patent Corliss Engine 


and PATENT CORLISS GEAR ENGINE, with 
special improvements by DOUGLAS and GRANT, 
Dunnikier Foundry, Kirkcaldy, N.B. These Engines 
are made Horizontal or Beam, Condensing, Non-Con- 
es and Compound. Also makers of Rice Mills 
and Paper Mills, and General Engineers. Machinery 
shipped or trucked direct from the premises. Od 3509 


Hall’s 
Refrigerating Machinery 
(PATENT). 











Ice-Making Machinery. 
See Advt., page 13. 


Over 700 Machines supplied, al! manufactured 
entirely at our works, 


270 Machines fitted on board ship. 


100,000 tons of Meat, Fish, Dairy Produce, &e., im- 
ported annually with our machines 


J. & E: Hall, Limited, 
28, St. Swrrnm’s Lang, E.C. ; 
and Darrrorp Iron Woras, KENT. 
CONTRACTED FOR. 


4, Gt. ee Street, ZC. 





_ Batteries. 
MAINTENANCE 





See Advertisediieut, last week, page 77. 1277 
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ENGINEERING. 


[JUNE 26, 1896. 








rthe Electrical and General 


ENGINEERING COLLEGE, Penywern House, 
2 and 4, Penywern Road, Earl’s Court, S.W. 
PRinciPaL—G. W. de TU NZELMANN, B.Sc., M.1.E.E. 
Senior InstRucToR—C. CAPITO, M.LE.E., M.LM.E. 
Extensive laboratories, dynamo-room, steam engine, 
engineering workshop, ‘with machine tools, pattern 
shop, &. 1399 


>< orkshire College, Leeds. 


ENGINEERING DEP: \RTMENT. 

The ENTRANCE EXAMINATION this year will be 
held either on JULY 13th or OCTOBER Sth. In July 
it may (under certain conditions) be taken at any 

Jace convenient to the Candidate ; in October it will 

held at the College only. Success in certain other 
examinations excuses from this.—All particulars may 
be obtained from the REGISTRAR of the Yorkshire 
College, Leeds, who will also receive names of intend- 
ing candidates, which, for the July examination, must 
be sent to him not later than June 30th. K 655 


[niversity College, Notting- 


11AM.--SESSION 1896-7. 
THE SESSION BEGINS SEPTEMBER 2sth. 


Courses of Instruction are arranged in the Depart- 
ments of (1) Language and Literature, (2) Chemistry 
ami Metallurgy, (3) Natural Sciences, (4) Mathematics 
and Physics, (5) Engineering, (6) Agriculture. The 
various Laboratoriesand Workshopsare fully equipped. 
Preparation for London University Examinations. 

Prospectus may be had from the SECRETARY. 


K 745 
City 


and Guilds of London 
The Courses of Instruction in Engineering and 


INSTITUTE. 
Chemistry at the Institute’s Colleges commence in 
OCTOBER, and cover a period of two to three years. 
The Matriculation Examination of the Central Tech- 
nical College will be held on September 21st to 24th, 
and the Entrance Examination of the Day —— 
of the Technical College, Finsbury, on September 22nd. 
CITY AND GUILDS CENTRAL TECHNICAL 
©OLLEGE (Exhibition Road, 8.W.), a College for 
higher Technical Instruction for Students not under 
16 years of age preparing to become Civil, Mechanical 
or Electrical Engineers, Chemical and other 'Manu- 
facturers, and Teachers. 
Tux MATRICULATION EXAMINATION will be 
September 21st to 24th, and the new Session will 
umence on October Ist. 


SESSION 1896-97. 


held on 
com- 


Professors :—O. Henxnici, LL.D., F.R.S. (Mathe- 
matics), W. C. Unwin, F.R.S., M. 1. C.E. (Civil and 
Mechanical Engineering), W. E. gy rox, F.R.S. 
«Physics and Electrical Engineering), H. E. Armn- 


sTRONG, Ph.D., F.R.S. (Chemistry). 

CITY AND GUILDS TECHNICAL COLLEGE, 
FINSBURY (Leonard Street, City Road, E.C.) The 
DAY DEPARTMENT provides Courses of intermediate 
{ustruction for Students not under 14 years of age, 
preparing to enter Mechanical or Electrical Engineer- 
ing and Chemical Industries. 

Tue Enrranck Examination will be held on Sep- 
tember 22nd, and the new Session will commence on 
October 6th. 

Professors :—S. P. Tuompson, D.Sc., F.R.S. (Elec- 
érical Engineering), R. MeLpoua, F.R.S. (Chemistry). 

JOHN WATNEY, Hon. Secretary. 

City and Guilds of London Institute, 

Gresham C ollege, Basinghall Strect, E.C. 


he British Electric Traction 


(PIONEER) COMPANY, Liirep. 
land 2, Great Winchester Street, London, E.C. 
Chairman :— 

Sir Cuarues Rivers Wiuson, G.C.M.G., C.B. 

This Company has been formed to deve lop Electric 
Traction in the United Kingdom and elsewhere on the 
most — ed methods, and according to the require- 
mente of each locality. 

Address communications to— 1836 

E. GARCKE, Managing Director. 


K 763 





TENDERS, 


INDIA OFFICE, Wurrrnan, 
24th June, 1896. 
SECRETARY OF STATE FOR INDIA IN 
COUNCIL is prepared to receive 
Yenders from such Per- 
to SUPPLY— 





THE 





sons as may be willing 
. STEEL RAILS. 
2. STEEL FISHPLATES. 
. aa EL FISHBOLTS. 
4. CAST-IRON SLEEPERS 
(Indian Midland Railway Pattern). 
The Conditions of Contract may be obtained on 
application to the Directer-General of Stores, India 





Office, Whitehall, S.W., and Tenders are to be 
delivered at that Office by Two o'clock p.m., on 
Tuesday, the 30th June, 1896, after which time no 


Tender will be received. 
J. PARKER, h 784 
Director-General of Store 3. 


EAST INDIAN RAILWAY. 


The East Indian Railway Company is prepared to 
receive 


[lenders for the Supply and 

DELIVERY of— 

1. CAST and SHEAR STEEL, 

2. LAMP GLASSES, C HIMNEYS, &e. 

3. LEATHER HIDES, BELTIN i, &e. 

4. WOOD SCREWS, NAILS, &e., and 

5. KODALIES, PHOWRAHS and SHOV ELS, 
as per Specifications and Drawings to be seen at the 
Company’s Offices, 

Tenders are to be sent to the undersigned, marked 
““Tender for Cast and Shear Steel,” or as the case may 
be, not later than One o'clock p.m. on Wednesday, 
the Ist day of July proximo. 

The age oy J reserves to itself the right to divide 
the order, also to decline any Tender without assigning 
a reason, and does not bind itself to accept the lowest 
or any Tender. 

For the Specifications a fee is charged as under, viz: 
For Nos. 1, 2, 3, and 4, 21s. each, and for No. 5, 
10s. 6d. each, which cannot under any circumstances 


be returned. 
By Order of the Board, 
A. P. DUNSTAN, Secretary. 
Nicholas Lane, London, E.C., 
18th June, 1896, K 739 





Jide Tender. 





TENDERS FOR BRIDGEWORK. 


THE CROWN AGENTS FOR THE COLONIES, acting 
on behalf of the Uganpa Raiway Commit1Ek, invite 


B Ba! Yenders from Manufac- 


a TURERS for the SUPPLY of BRIDGE- 
ees - WORK, Specification and Form of Tender 
for which can be obtained on application at their 
Office, where the Drawings will be on view between 
the hours of Ten a.m. and Four p.m. (Saturdays Ten 
to Two). , 

A charge of £1 will be made for each Specification. 

Tenders, in sealed envelopes, addressed to the Crown 
Agents and endorsed *‘ Uganda Railway—Tender for 
Bridgework,” must be sent in not later than Twelve 
o'clock Noon Friday, 10th July. 

The Crown Agents do not bind themselves to accept 
the lowest or any Tender. 

Office of the Crown Agents for the Colonies : 

Downing Street, S.W., 23rd June, 1896. 


HAMPTON URBAN DISTRICT COUNCIL. 


BK 759 


CONTRAC T No. 


SEWERAGE WORKS ON THE SHONE SYSTEM. 
The above Council are prepared to receive 
[Ne enders for the Supply, 
DELIVERY, and ERECTION of-- 

16 PATENT PNEUMATIC EJEC TORS, 

Three IRON STATIONS for same 

Two PATENT STEAM AIR € ‘OMPR ESSORS, with 

e Boilers, Feed Pumps, Condensers, &c. 
AIR and SEWAGE MAINS and FITTINGS, in- 
cluding Trenching, 
PATENT VENTILATING APPARATUS. 
The various patented apparatus to be obtained from 
Messrs. Hughes and Lancaster. 
Specification and Drawings can be seen at the on 

of Messrs. Suonv and Avut, Civil Engineers, 47, 
toria Street, Westminster, S.W., or of Mr. JouN 1 ao 
C.E., District Council Surv eyor, Hampton, Middlesex, 
from whom Form of Tender can be obtained on and 
after Thursday, the 25th June, 1896, on deposit of Two 
Guineas, which will be returned on receipt of a boua 


Sealed Tenders, marked ‘‘Tender for Contract 
No. 1,” to be delivered at the Council Offices, Hamp- 
ton, before Noon of Monday, the 6th July next. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

By Order, 
J. ADDENHOOKE 


K 742 
KENT, Clerk. 


MALVERN LINK URBAN DISTRICT COUNCIL. 
WEST MALVERN SEWERAGE AND SEWAGE 
DISPOSAL. 


TO CONTRACTORS AND OTHERS, 


Notice is Hereby Given, that the Malvern Link Urban 
District Council are prepared to receive 
TW\enders from Persons desirous 

of Contracting with them for the CONSTRUC- 
TION of about FOUR MILES of PIPE SEWERS, 
with all the necessary Manholes, Ventilators, Flushing 
Stations, Sewage Tanks; the Laying Out of Land, 
and the Formation of Carriers, and all Works inci- 
dental thereto, in connection with the Sewerage and 
Disposal of the Sewae of West Malvern, in the county 
of Worcester. 

Plans and Specifications of the Works may be seen, 
and the Form of Tender obtained, at the Ottice of 
Mr. BaLpwin Latuaw, Mem. Inst. C.E., 13, Victoria 
Street, Westminster, the Engineer for the Works, or 
on application to the undersigned, at his Office in 
Malvern Link. 

The Quantities of the several works have been taken 
out by Mr. C. E. Brueors, A.M.LC.E., of No. 1 
Victoria Street, Westminster, and may. be had on 
application either tothe Engineer or the undersigned, 
on deposit of £10 (which will be returned after a 
Contract has been entered into, to every person 
making a bona jide Tender on the return of the 
documents entrusted to them). In the event of a 
Tender being withdrawn, the deposit will be forfeited. 

Sealed Tenders, in the forms supplied, endorsed 
“Tender for Sewerage and Sewage Disposal Works,” 
are to be delivered at the Office of the undersigned 
at Malvern Link, on or before the 16th day of July, 
1896. 

The Malvern Link Urban District Council will not 
be bound to accept the lowest or any Tender. 

Dated this 19th day of June, 1896. 

G. H. T. FOSTER, Solicitor, K 743 
Clerk to the Council. 


THE PARISH OF 
BATTERSEA. 


THE VESTRY OF ST. MARY, 





ELECTRIC LIGHTING. 

The Electric Lighting Committee of the Vestry of the 
Parish of St. Mary, Battersea, are prepared to 
receive 


[[Nenders for the Supply and 


ERECTION of BOILER HOUSE PLANT, 
ENGINE HOUSE PLANT, SWITCHBOARD and 
CONNECTIONS, ACCUMULATORS, WIRING and 


FITTINGS, &c., for Electrically Lighting the Muni- 
cipal Buildings and Town Hall. 

Persons tendering are at liberty to tender for either 
section, but not for part of a section. 

The Ground Plan of Plant and Specification, with 
Terms and Conditions of Tenders and Contract, may 
be obtained at the Offices of Mr. Ropert Hawmonp, the 
Consulting Engineer to the Vestry, Ormond House, 
Great Trinity Lane, London, E.C., on and after Monday, 
the 29th June, upon production of a receipt for £2 2s., 
signed by the Vestry Clerk, which sum will be r 
turned after receipt of a bona-jide Tender. 

Tenders, sealed and marked ‘‘Tender for Electric 
Lighting,” must be addressed to the undersigned, and 
delivered at the Municipal Buildings, Lavender Hill, 
S.W., on or before Tuesday, the 14th July, at Twelve 
o'clock Noon, and no Tender will be considered unless 
the same be made on the official form. 

The Contract will be prepared by and at the expense 
of the Vestry. 

Persons tendering will be required to declare in 
their Tender that they pay the Trade Union rate 
of wages, &c., and must append to the Tender a 
schedule of the wages paid to the various classes of 
workmen employed by them at the time of tendering. 

The Vestry do not bind themselves to accept the 
lowest or any Tender. 

By Order of the Vestry of the Parish of St. Mary, 


Battersea. 
W. MARCUS abe 
estry Clerk. 
Municipal! Buildings, Lavender Hill, ze A 
23rd June, 1896. K 785 





EDINBURGH AND DISTRICT WATER TRUST. 
TALLA SC HEME.- Contract No, 2. 


AQUEDUCT BETWEEN THI THE LYNE 
ESK VALLEYS. 


AND NORTH 


The TRUSTEES are prepared to receive 


[[\enders for the Construction 


of this portion of the Talla Aqueduct, about 
five milesin length, partly in Tunnel and partly in Cut 
and Cover, together with the necessary Manholes, 
Regulating Wells, Bridges, Overflows, and other 
incidental works. 

Plans may be seen, and copies of the Specification 
and Schedule obtained, at the Office of the Engineer, 
Mr. JAMES WILSON ; of Messrs. J. & A. Lesuiz & Ret, 
C.E., 724, George Street, Edinburgh, on payment of 
Three Guineas. 

Tenders, endorsed ‘‘ Tender for Contract No. 
must be lodged with the Subscriber not later than 
Tuesday, 7th July. 

The Trustees are not to be held bound to accept the 
lowest or any Tender. 

WILLIAM BOYD, W.S., 
Clerk to the Trustees. 

Royal Exchange, Edinburgh, 


2, ” 


Sth June, 1896. K 689 
SOUTHERN PUNJAB BAL WAY COMPANY, Ltp. 


The Directors are prepared to receive 


enders for the Supply and}? 
DELIVERY of 
Two ENGINE TURNTABLES, 
in accordance with the Specification and Conditions 
to be obtained at the Company’s Offices on and after 
Friday, June 26th instant. 

A charge of One Guinea, which will not be returned, 
will be made for each Specification. 

The Drawings may be seen at the Oftice of the Con- 
sulting Engineer, Mr. Horace Breti, M. Inst. C.E., 
Victoria Mansions, 28, Victoria Street, Westminster, 
$.W., on and after the 26th instant, and Copies may 
be obtained at a charge of 3s. 6d. each. 

Tenders, in sealed envelopes, and marked ‘‘ Tender 
for Engine Turntables,” must be lodged at the Com- 
pany’s Offices before Noon on Wednesday, July 8th 
next. 

The Directors do not bind themselves to accept the 
lowest Tender, and they reserve to themselves the 
right to divide the order or to reject any or all of 
the Tenders without assigning any reason. 

URBAN BROUGHTON, 


Company's Offices : Secretary. 
70, Cornhill, London, E.C., 
24th June, 1896. K 7s1 


HORSHAM URBAN DISTRICT COUNCIL. 


TO ENGINEERS. 


CONTRACT No, 2. 
The COUNCIL will be glad to receive 


Yenders for the Provision, 
ERECTION, and SETTING TO WORK of two 

OIL ENGINES, each of which is to be capable of 
developing 16 brake HP., and two SEWAGE PUMPS, 
together with the necessary connections and a short 
length of rising main, in accordance with the Plans 
and Specification prepared by the Engineers to the 


Council, Messrs. JouN TayLor, Sons, and Santo 
Crimp, 27, Great George Street, Westminster, at 


whose Offices the Plans may be inspected and copies 
of the Specification and Bill of Quantities obtained 
upon depositing a cheque for Two Guineas, which will 
be returned upon receipt of a bona side Tender. 

Sealed Tenders, endorsed ‘‘ Tender for Engines, 
Pumps, &c.,” and addressed to the Clerk to the 
re are to be delivered at the Office of the said 

Clerk before Noon on Thursday, the 16th day of July 
next, 

The Council does not bind itself to accept the 
lowest or any Tender. 

By Order, 
Ss. MITCHELL, 
Clerk to the Council. 
Horsham, 24th June, 1896, K 777 


LEITH HARBOUR AND DOCKS. 


NOTICE TO CONTRACTORS. 
EXTENSIVE DREDGING WORKS. 
Commissioners for the Harbour and Docks of 

Leith are prepared to receive 


Tenders for Deepening the 
ENTRANCE CHANNEL to the HARBOUR 
and DOCKS. The area to be deepened extends to 
about 4000 ft. in length, and from 260 ft. to 400 ft. in 
width, and is partly between and partly seawards of 
the Piers. The work to be done includes the dredging 
and removal of the whole of the materials, consisting 
of sand, boulder clay, and rock, from the said area to 
adepth of about 5 ft. below the bed of the present 
channel, and 15 ft. below low water of spring tides. 

Copies of the Specification, Conditions of Contract, 
and Form of Tender, may be obtained from PETER 
Wnhyre, M. Inst. C.E., Superintendent, Leith Harbour 
and Doe ks Offices, Tower Place, Leith, where the 
Drawings may be seen. 

Tenders, sealed and marked outside ‘‘ Tender for 
Deepening,” are to be lodged with JOHN TORRY, 
Clerk to the Commissioners, 13, Heriot Row, Edin- 
burgh, on or before Wednesday, 8th July next. 

The Commissioners do not bind themselves to accept 
the lowest or any Tender. 

25th May, 1896. 


The 


K 567 





APPOINTMENTS OPEN. 


UNIVERSITY COLLEGE, BRISTOL. 


A pplications are Invited for 

Post of LECTURER and DEMONSTRATOR 
in ENGINEERING, to fill the vacancy caused by the 
appointment of Mr. H. A. GARRATT as head of the 
Engineering Department in the Northern Polytechnic 
of London. Salary £125 per annum. Applications 
should be received not later than July 18th. K 771 

JAMES RAFTER, Secretary. 


anted. an Experienced 
MINING ENGINEER, or captain of asphal- 

tum mines in Barbados, W. Indies. — Apply, stating 
ao to WALTER MERIVALE, Bridgetown, 
Bardados, W. I. _ K 702 


| 

o Contractors, Surveyors 

and Engineers. —A first-class MAN is WANTED, 

who has had a large experience in sewer, bridge and 
road work ; must be a quick and accurate leveller, 
and well up in the use of the theodolite.—Address, 
stating age, salary required, and enclose copies of 
testimonials, K 778, Offices of ENGINEERING. K m8 


he Barrow Hematite Steel 


COMPANY, LimirEp, REQUIRE the SERVICES 
of a Thoroughly Competent ENGINEER and 
DRAUGHTSMAN, to take full charge of their draw- 
ing office. -- Application, giving full particulars of 
experience ‘and salary required, to be made to the 
MAN AGER. K 773 


raughtsman Wanted, Used 


to svthiiien, light railway rolling ‘nite. turn- 
tables, &c.—Address, ‘stating age, experience, salary, 
K 746, Offices of. ENGINEE RING. K 746 


\ Janted, for One or Two 


Years, a Good DRAUGHTSMAN experienced 
constructional ironw ork. — Address, 








in giving ex- 
perience and references, K 774, Offices of —— 
K 774 





ssistant Draughtsman 


WANTED in an engineer’s ofiice in London,— 
Address, stating full particulars as to experience and 
salary “required, K 750, Offices of ENGINEERING. K 750 


[Dowlais Ironand Steel Works. 


—ASSISTANT CHEMIST WANTED at these 
iron and steel works. Applicants to state qualifications, 
age, and salary required.—Address, DOWLAIS IRON 

CO., Dowlais. K 744 


W anted, Experienced Brass 


MOULDER as leading hand in a Midland 
foundry ; must be thoroughly up in all kinds of gun- 
metal castings, especially core castings as valves, ke. 
permanent situation to a skilful and sober w orkman. 

Age, wage and references to K 764, Offices of 
ENGINEERING. K 764 


Proundry Foreman - Wanted, 


used to hydraulic and heavy machine tool ve, 
mixing metals, &c. State age, where employed, and 


wages.—Address, K 767, Offices of ENGINEERING. K 767 
\ Janted, Foreman Plater for 

a large ” Bridge and Roofing Shop.—Apply, 
stating age, experience, and wages required, to 
EDW: ARD FINCH & & : CO., Ltd., Chepstow. = K 775 





Wanted, Foreman for one 


fitting and erecting shop ; non-society pre- 
ferred.—State age, experience, and salary required, 
MANLOVE, ALLIOTT & CO., Limirep, Nottingham. 


K 768 





Vituations Vacant.- Engineers, 


Draughtsmen, Foremen, Fitters, Turners, state 
requirements (private); great success, every case best 
attention (envelope).—W. RUSTON, Delph Mount, 
Leeds, Advertisement Examiner. K 770 


‘Wanted, an Intelligent Youth 


as ; pupil i in an engineer’s “Office i in satel x" _ 
Address, K 751, Offices of ENGINEERING. K 751 


K ngineering Pupil. <n 

with Civil Engineer engaged on extensive 
term, four years; 
DIXON, 
K 747 





new waterworks in Yorkshire ; 
premium moderate.—Apply, Mr. E. W. 
A.M. Inst. C.E., 14, Albert Street, Harrogate. 


Premium Pupil.—A Firm of 


manufacturing engineers, with works in 
London, has a VACANCY “for a a Pupil. Term three 
years. —For particulars apply to M. T., care of W. M. 
Wis, 151, Cannon Street, E.C. J 776 





Hyngineering Pupil. —Vacancy 
with Firm (Government Contractors) manu- 
facturing latest types of machinery, oil and gas 
engines, &c.; moderate premium. — Address, + em] 
Offices of ENGINEERING. 


TO EMPLOYERS, COMPANY DIRECTORS, ‘be. 


ry e Law Guarantee and Trust 


SOCIETY Ltp., GUARANTEES FIDELITY. 
Send for complete Prospectus containing Balance 
Sheet, Copy of Policy, &., &e. Mortgage, Debenture, 
License, and Contingency, Insurance. J 896 
Head Office: 49, CHANCERY L LANE, LONDON, W. Cc 


SITUATIONS WANTED. 








MASON COLLEGE, BIRMINGHAM. 





PROFESSORSHIP OF CIVIL AND MECHANICAL 
ENGINEERING. 


The COUNCIL invite 


A pplications for the above 
_— PROFESSORSHIP. 

Applications, accompanied by 25 copies of testi- 
monials, should be sent to the undersigned not later 
than Saturday, the llth July, 1896. 

The successful candidate will be required to enter 
upon his duties on the Ist October, 1896. 

Further particulars may be obtained from— K 682 

GEO. H. MORLEY, Secretary. 





es Engineer and Good 


— (30) SEEKS RE- ENGAGEMENT 
; sound commercial 
cemelen, po used to control of men ; thoroughly 
conversant with hydraulic machinery, pumps, steam 
engines, and boilers. Excellent references. —Address, 
J 784, Offices of ENGINEERING. _ J 784 


M.I.C.E. (32), with con- 


A e siderable professional and commercial experi- 
ence in South America, and thorough knowledge of 
Spanish, DESIRES ENGAGEMENT or would execute 
commissions in the South American ee 
metnictted K 715, Offices of ENGINEERING. 715 
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n English Engineer (29), of 

good family and means, who for the last three 
years has held responsible positions with the General 
Electric and Westinghouse Electric Companies of 
America, and is still in the employ of one of the said 
Companies, experienced in the construction of Electric 
Railroad Plants, three-phase apparatus, and electrical 
appliances generally, would LIKE TO HEAR froma 
firm of Manufacturing or Contracting Engineers, with 
a view to PERMANENT EMPLOYMENT, preferably 
in or near London; healso has had 10 years’ experience 
with four large engineering concerns in England, in 
engines and boilers and general engineering.—Address, 
K 681, Offices of ENGINEERING. K 681 


nglishman (32), in Employ 
Foreign Government, DESIRES CHANGE 
CLIMATE; speaks four languages ; home and foreign 
business experience ; practical engineering knowledge ; 
would travel.—Address, K 727, Offices of ENGINEERING. 


pDya 
27 


K 72 


[)raughtsman, with Practical 
experience in general engineering, also in 
designs, calculations, and working drawings for bridges, 
roofs, railway and waterworks, &., constructing same 
and testing materials, WANTS a SITUATION.— 
Address, K 752, Offices of ENGINEERING. K 752 


e : 

T° Brick Manufacturers.—- 
An ENGINEER of considerable experience in 

the building and the general laying out of plants for 
the most improved system, semi-dry, semi-plastic, 
and wire-cut process ; erection of machinery, manaye- 
ment of men and plant ; good draughtsman, estimator ; 
testimonials and references. —%, Godman Road, 
Peckham, 8.F. K 783 


- : eee gene 
Practical Engineer Seeks Re- 

ENGAGEMENT as manager of works ; has had 
great experience in bridge building and erecting, both 
at home and abroad; excellent testimonials and refer- 
ences.—Address, K 780, Offices of ENGINEERING. _K 780 








PPoreman or Charge of Plant ; 


12 years’ experience ; draughtsman (age 29); 
salary moderate. — Add 


excellent references ; 5 
K 782 


W. J. C., 20, Park Street, Stoke Newington. 


(\olliery Pupil.— A Dis- 
tinguished Officer WISHES to PLACE his son 
as a PUPIL to have thorough and practical instruc- 
tion in all that is necessary to fit him for the profession 
of a Colliery Engineer.—Reply, with full details in 
the first instance, to GABBITAS, THRING & CO., 36, 
Sackville Street, London, W. K 787 








PARTNERSHIPS, 


Partn erships.—Gentlemen 

(practical engineers) desirous of entering esta- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
Jide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRICE 
and GOULTY, 49, Queen Victoria Street, London, E.C.; 
and Albert Square, Manchester. 


Fiagineering Firms of Good 
REPUTE, open to admit partners or desirous 
of selling outtight, are requested to communicate with 
the undersigned, who have numbers of clients open 
for such.—WHFEATLEY KIRK, PRICE & GOULTY, 
49, Queen Victoria Street, London, E.C.; and Albert 
Square, Manchester. 1511 
heatley Kirk, Price and 
GOULTY (Established 1850), MECHANICAL 

and ELECTRICAL VALUERS, AUCTIONEERS and 
ARBITRATORS, Albert Chambers, Albert Sq., Man- 
chester ; and 49, Queen Victoria Street, London, E.C. 

Telegraphic Addresses : 
Manchester Office, Inptcator. London Office, INpDIcEs. 








artnership or Investment.— 

An OPPORTUNITY for a Practical Engineer, 

with £5000 capital, to invest in a well-established and 
profitable engineering business in the London district. 
Correspondence invited.—Address, K 757, Offices of 
ENGINEERING. K 757 

° . r 

Hygineering Partner Wanted, 
: in place of one deceased, and capable of manag- 
ing workshops of an old-established and well-known 
firm on the Clyde manufacturing patent and other 
specialities for shipbuilders ; must have command of 
from £3000 to £4000, or to take £2000 of stock if 
business transferred to a Limited Company. — 
Principals only can apply to CLARK & CAMERON, 
220, St. Vincent Street, Glasgow. K 753 


Janted, a Partner, Mech- 


anical Engineer, with a few hundred pounds 
(under own control) to further develop a cycle manu- 
facturing business in London; established over six 
years, with agencies (15) all over London.—Address, 
D. C., 22, Royal Crescent, W. K 756 


A dditional Capital.— Manu- 
facturers, Merchants, or Industrial Limited 
Companies in want of additional capital can obtain 
same through a firm of Financial Agents at bank rate 
of interest. No commission charged unless business 
results, Principals or their Solicitors only treated 
with. — Address, CAPITAL 1840, care ef Messrs. 
Deacon’s, Leadenhall Street, London, E.C. K 668 

















WANTED, &c. 


TO FOREIGN STEAMSHIP BUILDERS, ENGI- 
NEERS, LIGHTHOUSE AUTHORITIES & OTHERS. 


Sydney Smith & Sons, Basford 


Brass Works, Nottingham, are PREPARED to 
ARRANGE TERMS with a respectable firm in Canada 
for the MANUFACTURE and SALE of their Patent 
Sirens, which is protected by Letters Patent for that 
Colony, and also CONSIDER APPLICATIONS with 
the view of making their Patent Sirens on Royalty 
from well known firms in France, Belgium, Germany 
and Italy. Exceptional references and testimoniais 
ra as to their superiority and merit.—Address, 

466, Offices of ENGINEERING. K 466 





**Many engineers, and also steam 
this record book will supply a ready and excellent means of do’ 
the indicator obtained, and to each di 


THE INDICATOR DIAGRAM RECORD BOOK. 
By JOSEPH WRIGHT, M.I.M.E., Edited and Published by HOWARD T. WRIGHT, A.M.I.M.E, 


16, Great GeorGE STRKET, WESTMINSTER. Price 15s., post free. 
users, desire to keep continuous records of the behaviour of their steam plant, and for such 


80. It contains a hundred sets of blanks on which to copy = 


Hygineering and Ship -re- 

PAIRING WORKS, fitted up with new and 
modern plant, and near mouth of the Tyne, FOR SALE. 
er TO LET, with Option of Purchase. — Apply to 
SNOWBALL & CO., Mechanical Valuers and Fire Loss 
A 








is a blank — suitably ruled, and with over 40 head 


horse-power, steam consumption, pump data, and so 





the various dimensions, and speeds of engine, 
on. When filled, the book will remain as a 
be traced out from page 





8 P P 
permanent record of the effect of any special variation in practice, 
to page, and the signification of any particular variation made clear. In order to make the book more 
useful on all occasions it is provided with tables of areas, steam properties, expansions and mean pressures, and, for the benefit of 
steam users particularly, rules for taking and calculating diagrams,”—Lightning. 1388 


such effects may 








o Ironfounders.— Wanted, a 

COUNTRY FIRM, near London preferred, to 

undertake small, well-finished engine castings in loam. 

Amount about £300 per month. — Address, K 765, 

Offices of ENGINERRING. K 76 
° ° oD ° 

A n Engineering Firm in the 

North of England WOULD be pleased to TAKE 

UP a good SPECIALITY in machinery or tools.— 

Address, K 726, Offices of ENGINEERING. K 726 


\ with Option of Purchase, Second-hand 50-HP. 
Semi-portable ENGINE; also Second-hand 28 by 7 
Lancashire BOILER required.— Address, WALTER 
EVANS, Wednesfield, Wolverhampton. K 772 


= va 

o Engineers. — Wanted, 
LATHE, screw-cutting, about 12 ft. bed, 10 in. 

to centre, geared headstock, 12 in. gap; DRILLING 
MACHINE, geared speedwheels, speed cones, to drill 
1} in. diameter, 8 in. through; small FORGE and 
ANVIL; SHAPING MACHINE, § or 10 in. stroke ; 
DRILL POST DRILLS, BRACE and RATCHET.— 
State name of makers, if new or second-hand, lowest 
cash price, and where to be seen, to K. H., care of 
Messrs. STREET'S, Cornhill, E.C. K 78¢ 


EGYPTIAN RAILWAYS. 


? 
wo Contractors’ Tank Loco- 
MOTIVES and 30 PLATFORM WAGONS, 3 ft. 
6 in. gauge, are REQUIRED. 
@ Offers for new or second-hand plant, but in good con- 
dition for shipment within one month, may be sent, 
with full particulars, to Lieut.-Col. J. H. WESTERN, 
Broadway Chambers, Westminster, S.W. x 6 





PUBLICATIONS. 


leanings from Patent Laws 
OF ALL COUNTRIES. 
By W. LLOYD WISE, F.R.G.S., Assoc. Inst. C.E. 
(of Lincoln’s Inn Fields). 
Fellow of the Chartered Institute of Patent Agents. 
The first portion (now ready, price Two Shillings) 
contains Information as to the Patent Laws, Practice, 
Area, Population, Productions, &c., of 22 Countries. 
‘This work gives a great deal of information likely 
to be useful to inventors and owners of patents in a 
small compass.” —The Times. 9749 
Lonvon : CASSELL & CO., Lrp., Ludgate Hill. 


: Y 

” Vi achine Guns and 

AUTOMATIC BREECH MECHANISM.” 
Containing abstracts of specifications of British 
Patents granted since 1854. Super royal 8vo, 106 pp., 
with 29 plates of illustrations. Price Five Shillings. 
—HASELTINE, LAKE & CO., Chartered Patent 

Agents, 45, Southampton Buildings, London, W.C. 
K 749 


A ppleby’s Handbook of 


MACHINERY.—Section 1, Prime Movers. 

Section 2 (nearly ready), Hoisting Machinery. Section 

4, Machine Tools. Section 6, Mining, Colonial, &c., 

Machinery. Cloth, 3s. 6d. each. 1703 
E. & F. N. SPON, 125, Strand, London, W.C. 


. Patents for Inventions 


AND HOW TO PROCURE THEM.” 

By G. G. M. HARDINGHAM, Mem. Inst. M.E. Assoc. 
Mem. Inst. C.E., Fel. Chart. Inst. Patent Agents. 
London: CROSBY LOCKWOOD & SON. 
Cloth, price 1s. 6d. post free. 1175 


ournal of the Institution of 
ELECTRICAL ENGINEERS. 
Epirrep By F. H. WEBB, Secretary. 
PaRT 123. 

Containing the discussion on Mr. DANE SINCLAIR'S 
Paper on “‘ Telephone Exchanges and their Working,” 
also a Paper on “ Railway Telegraphs with special 
Reference to Recent Improvements,” by Mr. W. Lana- 
DON, Member, and the discussion thereon, together 
with a classified list of Articles on Electricity and 
Magnetism appearing in the principal Technical Jour- 
nals during the months of March and April, and 
Abstracts from some of the more important of them. 

Price, 3s. K 754 
E. & F. N. SPON, 125, Strand, W.C. 











FOR SALE. 


Ko Sale, aSet of Three Ram 


PUMPS; 5in. diam., 1lin. throw, with gearing 
complete.—Address, K 422, Offices of ENGINEERING. 


Ke Sale, 7-HP. Priestman’s 


OIL ENGINE, complete. — Address, K 421, 
Offices of ENorsmeRING. Ka 
ker Sale, 20-HP. to 25-HP. 

(Nominal) Double-cylinder Semi-portable Under- 
type ENGINE and LOCO. BOILER, by Robey & Co., 
Lincoln, just left work at 801b. Two Modern Marine- 
type Return-tube BOILERS, 6 it. 6 in. by 4 ft. 6 in.; 
working pressure 160 Ib. One seven-ton OVERHEAD 
TRAVELLER, on W.-I. girders.—For prices and other 
particulars, address, K 723, Offices of | ENGINEERING. ea 

> . 
Fer Sale, on Hire Purchase, 

MACHINERY of every description, supplied on 
deferred payments or for pi new and pha 5 ct : 
write for circular; inspect stock, including Lathes 
(all sizes), Drilling Machines, Saw Benches, &c., 
ROWLAND G. FOOT & CO. 12, Gt. St. Thomas 
Apostle, London, E.C. 1142 


Fer Sale, Gas and Oil En- 


GINES New and Second-hand, up to 100 HP. 
PORTABLE ENGINE, Second-hand, 10 HP by 
Rorey, condition. 

VERTICAL INVERTED ENGINE, nearly New, 
J 375 














double cylinders, 9 by 8. 
FIELDING & PLATT, Lrp., Gloucester. 





7 anted, to Purchase, or Hire | 








ie Sale, Flywheel, 25 ft. 


diameter, weighing 45 tons.—Address, J 928, 
Offices of ENGINEERING. J 928 





Ke Sale :— 


HORIZONTAL ENGINE, 18 in. cylinder, with 
winding drum and multitubular boiler, with all 
mountings complete. Also Two 4-ton STEAM 
PORTABLE CRANES, 14 ft. radius. 

Prices and full particulars on application to— 

BUTTERS BROTHERS & CO., 

20, WATERLOO STREET, GLASGOW. 
—- 1635 
See Illustrated Advertisement, page 26. 


Fraraley [ro2 


(‘BEST YORKSHIRE” 
Leeds. 
1638 


Tuer Farnuey Iron Co., Lro. 


= ee 
YT" be Sold, the English 
PATENT, No. 16060, of a 
MEMBRANE FLUID MEASURE 
(Membranfitissigkeitsmesser). 
(German Patent No, 84250). 
For further particulars address : 
PAUL MULLER, C.E., and Patent Agent, 
__ Magdeburg, Germany. _ K 758 


Auto Car Motor Patent for 


SALE.—Address, K 766, Offices of ENGINEER- 
INQ. K 766 


1 x r 

ew Steel Steam Yacht, 
55 ft. over all, 11 ft. beam, 5ft. 6in. deep ; engines, 
compound surface condensing, 601.HP. First-class sea 
boat. Cabins arranged to be finished to owners’ re- 
quirements. Trial trip to intending purchaser.—Price 
on application to LYTHAM SHIPBUILDING anp 
ENGINEERING CO. K 44 


100 MachineTools,comprising, 


Lathes, Drills, Planers, Shapers, Engines, 
Steam Hammers, &c., now ready.— For list apply, 
KEIGHLEY ENGINEERING CO., Keighley. 609 


Pilate Straightening Rolls for 


SALE, 5 ft. 1 in. wide, forged rollers 9 in. 
diameter. Made by Shanks, of Johnstone.—Apply, 
CLYDE ENGINE WORKS, Polmadie, Glasgow. : K 748 


Machine Tools Ready for 


DELIVERY: One 14-in. Screw-cutting Lathe, 
bed 20 ft. long ; two 10-in. Screw-cutting Lathes, beds 
15 ft. long; one each 6 in. and 8 in. centres Lathes ; 
one 12-in. stroke Slotting Machines; one Planing 
Machine, to plane 12 ft. long by 3 ft. wide by 3 ft. 
high, with two tool boxes on cross slide ; two Radial 
Drilling Machines, 2} in. spindles, 5 ft. radius; one 
Drilling Machine, 2} in. spindle, compound tables. 

LOUDON BROTHERS, 46-50, Waterloo Street, 
Glasgow ; and Clyde Tool Works, Johnstone, N.B. 1690 


Pgineers’ Tools for Sale. 


Four Planing Machines, Slotting Machines, 
Shaping Machines, Screwing Machines from } in. to 
3in. ; Radial Drilling, Pillar Drilling and Wall Radial 
Drilling Machines ; Hot Iron Saws, Lathes, from 8 in. 
to 13 in. centres; also several other Tools. 

SHIPBUILDERS’ TOOLS.—Garboard or Keel Plate- 
bending Machine, 19 ft. wide ; Seven-roller Straighten- 
ing Machine, Plate-bending Rolls, eight Punching and 
Shearing Machines, Plate Edge Planing Machines, 














&e., &e. 

BOILERMAKERS’ TOOLS. — 6 ft. and 8 ft. Plate- 
bending Rolls, Boiler Shell Drilling, Angle - iron 
Bending, eight Punching and Shearing Machines ; 
also several other Tools. K 623 

RUSHWORTH & CO., Sowerby Bridge. 


I ondon Stock. New Tools. 

: LATHES, Self-acting, Sliding, Surfacing and 
Screw-cutting ; 10-in. centre, 14-ft. gap bed; 
12-in. centre, 16-ft. box-end gap bed. 

LATHE, Self-acting, Sliding and Surfacing ; 
centre, 10-ft. gap bed, by F. & J. Butterfield. 

RADIAL DRILL, 4}-ft. arm; bores at a radius of 
4 ft.; arm to rise and fall 2 ft. 7in.; 2} in. spindle, 
universal head. 


SHAPING MACHINE, 12-in. stroke; self-acting in 
all motions ; bed 4} ft. long. 


SLOTTING MACHINE, 9-in. stroke; admits 3 ft. 


diameter. 
eo 1 ’ 
feil & Co.'s 
SHOW ROOMS, 1825 
145, 147, 149, St. John Street, Clerkenwell, E.C. 


er Sale, Ready for Delivery. 
One Splendid 8} in. Hollow Spindle D.G. 
CAPSTAN LATHE, to screw to 1} in. 
One Extra Strong 10} in. LATHE on massive box-end 
gap bed, 20 ft., S.S. and Se. 
Two Double-geared WALL DRILLING MACHINES, 
to admit 5 ft. and 6 ft. 8 in. dia. 
i Double- geared PILLAR DRILLING 
MACHINES. 
Two Vertical MILLING MACHINES, with Compound 
Tables. 
One 12-in. stroke SLOT DRILLING and KEYWAY 
CUTTING MACHINE. 
Two 1}-in. and 2-in. SCREWING MACHINES, Whit- 
worth threads. 
Three Small Slotting and BLOCK DRILLING 
ACHINES, on stands. 
One pair 74 in. Single-speed LATHE HEADSTOCK. 
*, SMITH 7 


8-in. 


ff. ’ ‘ 
Machine Tool Maker, Paragon Works, Halifax. 





s, Crown Chambers, Side, Newcastle-on- 
Tyne. K @20 


A STON, FOR SALE, with entry at once.— 
JOHN EMSLIE & GUTHRIE, Solicitors, Ardrossan. 
K 643 





ocomotive, Second-hand ; 
cylinders, 16 in. by 22 in. ; six wheels coupled > 
thoroughly repaired ; equal to new.—PECKETT anp> 
SONS, Atlas Locomotive Works, Bristol. K 23 


95 and 16 HP. Portable or 


SEMI-PORTABLE ENGINES, with or without. 
reversing gear; also MORTAR MILLS, all sizes, 
Ready for Immediate Delivery, at low prices for cash, 
or on easy terms of credit.—BARROWS & CO., Lrp., 
Banbury. F 897 


Lpcometive Tank | Engines 


always in stock or progress.—HUDSWELL, 
CLARKE & CO., Railway Foundry, Leeds, Sole Makers 
cf ‘RODGERS’ PULLEYS” (Registered). Entirely 
Wrought Iron. See Illus. Advt., p. 48. Od 647 





Pr Sale :— 


Tandem CONDENSING ENGINE, 30-in. cyl., 
48-in. stroke. (24 in. diam. 
Compound CONDENSING ENGINE, cyls. 15 in. an@ 
Compound CONDENSING ENGINE, cyls. 24 in. and 
36 in. diam. [eyl. 12 in. 
Cameron’s SEMI-PORTABLE ENGINE and BOILER, 
Modern type SPOKE-BENDING MACHINE. 
Double-racked PLANING MACHINE, to plane 12 ft. by 
40-HP. LOCO.-TYPE BOILER. {3 ft. by 3 ft. 
Pair of 18-in. ROCKER PUMPS, 9-ft. stroke. 
Horizontal ENGINE, 24-in. cyl., 48-in. stroke. 
New Vertical ENGINE, 26-in. cyl., 36-in. stroke. 
8-in. CENTRIFUGAL PUMP, special bronze. 
12-in., 8-in., 6-in. CENTRIFUGAL PUMPS. 
STEAM WINCHES, 8-in., 7-in., 6-in., and 5-in. cyls. 
MACHINE TOOLS of all kinds. 

PULLEYS, BELTINGS, SHAFTING, BEARINGS. 
Machinery let out on hire. Catalogue on application. 
Inspection of Stock invited. 

THOS. W. WARD, 1692 
ALBION Works, SAVILE STREET, SHEFFIELD. 
Telegraphic Address: ‘‘ Forward, Sheffield.” 


(2 Sale, Onke Compound 


CONDENSING TANDEM ENGINE, 15 in. and. 
24 in. -cylinders, 36 in. stroke ; Holcroft and Dack’s: 
expansion valves, Mather and Platt’s piston; com- 
plete, with To hot well, flywheel, 12 ft. diam. , 
&c.; in splendid condition, done little work. 

One Massive Compound Condensing HORIZONTAL. 
ENGINE, 24 in. and 36 in. cylinders, 54 in. stroke; 
two cranks, spur flywheel, 12 ft. diam. in centre >. 
very strong, separate beds, air pump, hot well, &c. 
complete ; in splendid condition. 

For price, particulars, and to inspect, apply to— 

THOS. W. WARD, 
FItZALAN CHAMBERS, SHEFFIELD. 








K 639° 








AUCTION SALES. 


Re MERSEY FORGE, TOXTETH, LIVERPOOL, 
IMPORTANT SALE of FREEHOLD LAND with the 
BUILDINGS thereon. 

heatley Kirk, Price and 

GOULTY areinstructed to SELL by AUCTION 

on Turspay, the 14th day of Juny, 1896, at Eleven 

o'clock prompt, on the Premises, the FREEHOLD 

LAND and BUILDINGS forming the Forge and Engi- 
neering Section of the above-named Works. \ 

The Land comprises an area of 12,365 square yards 
or thereabouts, and the Buildings consist of Fitting 
and Machine Shop, 336 ft. long, 54 ft. wide, 38 ft. high, 
Grindery and Store Room with cast-iron Tank forming 
roof, Entrance Lodge and Office, Chimney and 
Boundary Walls. 

For further particulars, conditions of Sale, apply to 
Messrs. BARTLETT and ATKINSON, Solicitors, 30, North 
John Street, Liverpool, or to the AUCTIONEERS, 
Albert Square, Manchester; and 49, Queen Victoria 
Street, London, E.C. K 761 


Re MERSEY FORGE, TOXTETH, LIVERPOOL. 
TO FORGE MASTERS, ENGINEERS, BROKERS, 
AND OTHERS. 

IMPORTANT and EXTENSIVE SALE of FORGE 
PLANT and ENGINEERS’ MACHINE TOOLS. 


heatley Kirk, Price and 


GOULTY areinstructed toSELL by AUCTION 
on the 14th, 15th, 16th and 17th of Juty, 1896, com- 
mencing each day at Eleven o’clock prompt, the 
ENTIRE CONTENTS of the above-named Works. 

The FORGE section include 11 Steam Hammers, 
from five cwt. to 10 tons, 13 Steam and Hand Forge Jib 
Cranes up to 5C tons, Punching and Shearing and 
Plate-shearing Machines, 15 Heating and other 
Furnaces, nine Lancashire Boilers 27 ft. by 7 ft., five 
Cameron Pumps, two Roots’ Blowers, Iron Roofs, 
Floor Plates, Hammer Tools, &., Steam Engines, 
Shafting and Gearing. 

The ENGINEERING DEPARTMENT has 17 Lathes 
up to 63-in. centres and on beds varying from 6 ft. to 
34 ft. long, six Slotters, 6 in. to 66 in. stroke, five 
Planers, from 6 ft. by 3 ft. 6 in. by 3 ft. 6 in. to 32 ft. 
by 10 ft. by 10 ft., two Horizontal and one Vertical 
Boring, Radial, and Vertical Drilling and Screwing 
Machines, two 40-ton Rope-driven Overhead Travelling 
Cranes and one 20-ton ditto, Contents of Stores, 
Screwing Tackle, Standard Gauges and the usual Loose 
Tools and Appliances, two Wagon Weighing Machines, 
Carts, Lurries, Contents of Offices, &. 

The Hammers chiefly are made by Massey, and Glen 
and Ross, and the Machine Tools by Craven Bros. 
Admission by Catalogue only. Price 6d. each. 
Further particulars and Catalogues to be obtained 
on application to the AUCTIONEERS, Albert Square, 
ao ester ; and 49, Queen Victoria Street, London, 

.C. K 762 
Telegrams: ‘‘ Indicator, Manchester.” 











For Continuation of Auction 
Sales and Small Advertisements 





see Page 70. 





ENGINEERING. 


[JUNE 26, 1806. 
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SHEETS VALVES 
TUBES WASHERS 
RODS PACKINGS 
SHIELDS 





ISAAC STOREY & SONS, 


Engineers, Iron and Brass Founders, 
Coppersmiths, 


KNOTT MILL, MANCHESTER. 


See Large Advertisement next week. 1590 


THOMAS SHANKS & CO. 


UNION IRON WORKS, 
JOHNSTONH, near GLASGOW, 
— SOLE MAKERS OF — 


BARROW’S PATENT 


SCREWING AND TURNING MACHINES, 
NINE 8IZES— 

Ih in., 2 in., 2} in., 8 in., 84 in., 4 in., 6 in., 6 in. & 7 in. 
BOLT SCREWERS ONLY, 1 in., 1} in. & 24 in. 
FOR OTHER MACHINES, BEE ILLUSTRATED ADVT., o 

ward Hayes, 


ISSUE IN EACH MONTR. 
EK Works: Sroxy STRATFORD, 
STEAM TUGS and LAUNCHES in PROGRESS. 
Strongly Steel Plated. 


Draft about 
4 ft. 0 in. 








WOLVERTON. 


single screw. 
2ft.6in. twin ,, 
: 8ft.2in. single 
in. and 13 in, by 9 in. stroke. 
in. and 14 in. by 10 in. -* 
in. and 16 in. by 11 in. 
High- 64 in. by 7 in. stroke, single snd double. 
Pressure i in. by 8in. ,, 
Lausch in. = 49 . 
Engines 10 in. by 14 in 
Lonpon Orrics—12, Great St. Heiens. EC. 


CONDENSERS 


“double only. 5 





com, 25 to 27 ‘tities 





APPLICABLE WHERE Water is Scarce 


rative Cond d to 
i ess water altogether than 
with a non-condensing engine. 


T. LEDWARD & CO., 


4} os, 








DELTA METAL. 


Tough as Wrought Iron, Stronger than Steel. No Corrosion. Colour of Gold. 
CASTINGS, FORGINGS, STAMPINGS, ROLLED BARS, ANGLES, TEES, SHEETS, WIRE, TUBES, &c. 
THE DELTA METAL CO., Ltd. 1496 


Works: 29, Pomeroy Street, London, 8.E. City Office: 110, Cannon Street, E.C. 


CLIFTON & CROSSLEY CLEWBOIG UNION sw CLAY C0., L * 
JOHNSTONE, near GLASGOW, 

maxe RADIAL DRILLING MACHINES, | * 
“ MILLING MACHINES, | ¢ 


Pic nts wren aie | ne ¥ PLITUP CLENBOIC STANDS 
heir De na | WHERE OTHERS MELT OR SPLI 
panei Prices with other Makers 1886 | | 48, WEST REGENT ST., GLASGOW. 1319 


HYDRAULIC 


Rivetters, Flangers, 
Presses, Cranes, 
Railway Carriage and 
Wheel Machinery, &e. 


MUSGRAVE BROS., 


Crown Point Foundry, 173s 


. i =z =z wD Ss, 
- And 11, Queen Victoria Street, 
LONDON, E.C. 


























"THLE: 


UNITED ASBESTOS 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 


8055 


Pioneers of the Asbestos Trade. 


COCHRAN & Co., 


BrIR_CEN HEAD. 
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PATENT VERTICAL 
MULTITUBULAR BOILERS 
8SI4U90Ud YO NIOLS NI SIZIS 71¥ 

‘AUXAITAG ALVIGAWWI YOd AVA 


STOCK LISTS AND PRICE LISTS ON APPLICATION. 








85, Queen Victoria St., LONDON, B.C. “* 


Od 4831 


ALWAYS IN STOCK OR PROGRESS. 


High-Pressure & Compound Surface Condensing Engines 


PATENT AGENTS, 


PATENTS. 
Alison Bros., Patent Agents 


AND MECHANICAL DRAUGHTSMEN, 
52, Chancery Lane, Holborn, London, W.C. British, 
Colonial, and Foreign Patents obtained. Searches 
made. Designs and Trade Marks registered. 1516 


Patents. .—E. P. Alexander 


and SON, Fel. Chartered Inst. Patent Agents, 
19, Southampton Buildings, Chancery Lane, W.C. 

‘All business relating to British and Foreign Patenta. 
Designs and e Marks transacted on moderate 
terms. Pamphlet and general advice gratis. 

Telegrams, ‘‘ Epa, London.” 
_ESTABLISHED EIGHTEEN YEARS. 


rewer and Son, 
CHARTERED PATENT AGENTS. Esr. 1844. 
CHANCERY LANE, LONDON, 
_ And 3¢ 30, East PARADE, LEEDS. int _1518 


Patents, Designs and Trade- 
MARKS, in all countries at moderate charges. 
PROVISIONAL PROTECTION FROM £3 3s. COM- 
PLETE PATENT FOR FOUR YEARS FROM £9 9s. 
A Chart of 187 mechanical motions, post free 6d. 
Circular of information gratis.—HARRIS & MILLS, 
Patent Agents, Est. 1866, 23, Southampton Buildings, 
Chancery Lane, London, ’W.C. Telephone 2820. 1360 


P Jensen, Chartered Patent 
e AGENT, M. Inst. M.E., twenty-seven years’ 
experience in securing British, Colonial and Foreign 
Patents, Trade Marks and Designs. Full particulars 
on application. —Office for — JENSEN & SON, 
77, Chancery Lane, London, W.C. 1574 


Telegram Address, ——s London.” Telephone 


Phillip ps and “Leigh (Henry 
HARINGTON LeIGH, Assoc. M.I.C.E., Fel. In. P.A.), 
22, Southampton Buildings, Chancery Lane, London, 
W.C. Immediate protection obtained for Inventions, 
Trade Marks and Designs in all Countries. 


Patents. .—G.F. Redfern &Co., 


General Patent Office, 4, South Street, Finsbury, 
London. (Established 1830.) British, Foreign and 
Colonial Patents obtained at fixed ‘and moderate 
charges. Designs and Trade Marks registered at home 
and abroad. Circular gratis. Telephone No. 691. 
Telegraphic Address: ‘‘ Invention, London.” _1838 


Patent Office, Glasgow.—W. 
R. M. THOMSON & CO., 96, Tadhennn Street. 
The INVENTOR’S GUIDE, a complete Handbook on 
Patents, Designs, and Trade Marks, may be had 
gratis. Y 1376 
atents.— Messrs. Vaughan 


and SON, British, Foreign, and Colonial Patent 
Agents, 57, Chancery "Lane, W.C., transact every 
description "of business connected with Letters Patend 
for Inventions. ‘‘ A Guide to Inventors” free "On tor 
Established 1853. 


TIME CHECKERS. 


Extensively used in 
WORKS, OFFICES, & WAREHOUSES 


For ascertaining the time worked 
by Employés. 
WHEEL, GEAR, & RACK CUTTING. 
Milling Cutters of all tere of all descriptions. 
meLse GN i MECHANISM AND 


anbtperimental Work tor Work for Inventors cen- 
Business transacted by 


W. M. ELEWELLIN, (.£, 1186 
Clewellin Machine €o., Bristol. 
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PREVENTS INCRUSTATIONaND 
INTERNAL CORROSION 
in STEAM BOILERS, &c) 
OW SGIENTIE/C 
PRINCIPLES 


FEED 
WATER 
ANALYSED. 
THE LITHOLINE C° 
Jé Victoria Street. 
CHESTER 
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sustaining Hand-power 


TRAVELLERS. 


ALs0 MAKERS OrF— 
OVERHEAD ELECTRIC TRAVELLERS. 
OVERHEAD ROPE-POWER TRAVELLERS. 


VAUGHAN & SON, 


Hydraulic & General Engineers, 1355 


MANCHESTER. 


EWALD TEINMETZs(2 


HANOVER (Germany. 
ENGRAVER’ 5 ON WOOD 
fe) may He BE 








Write forPrice 
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From time te time pe Supplements are issued, containing a Classified Directory of the Current Advertisements in ENGINEERING, together with a List of the Telegraphio Addresses and a Key to the same. 
Directory and List, with Telephone Numbers, are also published ;in a separate book form for handy reference, which may be had gratis from the Publisher, 
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I oe oe H 67 ewellin's finchine Co, 
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° ° Bros, . 
Horsfield, Ralph, & Co. .. = fon Ct & Co., Lea. 
ee Howes, 8. 
ee Hudswell, Clarke & Co. 38 rH tata Bhipbuilding and 
Fleming, Birkiy 2 Goodall, oe Engineering Oe: os ee 
or' we oe 0 


eve 65 
Fleming & Ferguson, ‘lta. 9/8 Engine Co. .. .. 67 ba ae se 
Flockton, Tompkin & a, Hunter & English es’ P. & W., Lid... 
Flower & Everett Hurst, Nelson & Co., Ltd. 70 | McKie & rey ee . 
Foot, Rowland G., & Oo. +» 3] India-Rubber, Gutta-Percha McLeod, A., & Co. 
Forrestt & Son, Lid. . and Telegraph — Co., M'Niel, C., ‘unr. 
Fowler, J., at (Leeds), La. AB 68 McOnie, k &P.W... 28 
Francis & & Co., Lid. ee nition Tube McOnie, Harvey & Co., Ltda. 6 
Chalmers, Lid. :: ite, Li a 69 | Manlove, Alliott &Co., ry 69 
hn ee Fraser, John, &Sen .. .. mited . ee Mannesmann Tube Co., 24 
Colville, *D. & Sons, Ltd... Gandy’'s Beli Co, ee Jackson Bros,, Ltd. 10 | Manning, Wardle & Co. 7 & 59 
Conveyor & Elevator Oo. . 6 ~ and Oil 6 and Jackson, P. R., &00, ita” las am, HE, te ce ee 
Cook, R. J., . Hammond 7 Dynamo Supply Co, Ltd. & Son o. ¢ 64 
eee = & Co. $1 | Gibbins, R.C., & Co... .. Mars! \. 72 
Craig, A. F., & Co., Lta. 7|@ w Iron & Steel Go. : 
Crosbie, Pr eh itd. .- 65 | G@lenboig Union why Clay J ‘ ms, Ltd. 
Crosby Steam Gage & Co., Li ee Johnson & Phillips 4 P 8. 
Co. os 20. 00. ee7 ue Gloucester Railway y Carriage Jones, George, Ltd. .. .. 64 | Maudslay, Sons, — & Son, Ltd. 
Crossley Bros.. Ltd, . 46 and Wagon Co.. 1 _ vip t Keenan, M. .. «2 «+ Bros., Ltd. . 2 Pollock, Whyte & Waddel 
Candall, R., & Sons, Lita. Goldsworthy & Sons 1 Foie Engineering Oo. F ae eee Pulsome' +4 Eng. Oo., Ld... 
Binney & Son 17 | Daix, V... . e- 70|Grafton&Co, .. .. «. 2 BR. &O0. .. esser & Thorpe .. Ragosine & Co. 
Birmingham Battery * and Darlington "Wagon" BW. oo cc oo 16 % ° M se” és Ransomes, Sims & Jefferies 
Metal Co. 1 Engineering Co., Ltd. : 
Black, Hawthorn &Co., la. : Davey, Paxman & Co. 


Blake, J etn W. J., & Sons 
Blake & Knowles Steam Primr 
Works, Ltd. q . . am & Craven, Lta. : te 
Boiler oe and Steam Del ost ae Grinding Machinery Co. . Koppel, Arthur .. .. .. hs ee ey 0 se cn 
Power Co., Ltd. .. «» Delta Metal Co., Ltd... «. Guilbert-Martin .. .. .. 18| Kérting Bros. Mirrlees, Watson & Yaryan Mi ¥ 
&lowe .. .« . Dempster, Moore &Co. .. ° e+ «oe 13] Lancashire Patent Belting Co., Ltd. Maschinenfabrik Dtssel. ee Whitworth, Sir jon, & Or & Oo., 
¥ Dennystown Forge Co, .. Haacke, 1 and Hose Co. Mitchell's Emery “Wheel 60. 36 Gent 44 == ce 02 6s aa Ltd. anride.be 
Dewhurst, J..&S8on .. .. 6 Hadields ite! Foundry Go. Lancaster & Tonge, Lia. : Moreland, R.,&Son .. .. 31 ee sering Co. Widdowson, J.H. <. °: 
Dick, Kerr & Co., Ltd. .. Ltd. Lang, J., & Sons y le ice & Co, ° Willans & Robinson, Ltd. 
Dixon, I., & Co. ee Haigh, W. B., & Co, Ltd." Law Guarantee and Trust bm Paper and Canvas 
Donkin, B., & Co, * Ltd. 64 | Hall, J. & E., Ltd. + 1l&l Society, Ltd. -.. .. o Moseley, D., & Sons Wor! ee eais be. ee 
Long & Co,, Ltd. 20 - Laycock, W.8. .. «+ Mosse, R, Wilson, Aiex. se oe 
an fy rant Go., ey 8 rs ee . 0 oe By. Stans & 5 Mitchell > ~ 2 
owson, Taylor & Harris ee 4 | Leeds Engineering . i 
Drum ©o ic Co, Taylor & Chailen, Ltd. Wood, A.; & Bons oe es 
Taylor, O, Wood, Chas. . 
5 | Tees Side Iron and Engine Woodite & Whaleite Works 
Works Co., Ltd. se bY aye Pumping En- 
es Yarrow&Oo. . ~ 1& = 
Russell, James, & Sons, Ltd. 1| Shipbuilding Co., Ltd. Zadig, C. A., & Co, o 
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Steel Co. of Scotland, Ltd. 
Steinmetz, ~ Sede oe ee 
Stern 


SSFe.2% 





ee ] 


Dunsmuir & Jackson.. .. 15 —aaae Leslie 
Ferry and Co., Ltd. 

° Works Co., Ltd. 64 | Hayes, Edward ;. a 

ohn, & oo Easton, ‘Anderson & Goolden, Hayward-Tyler & Wiis ce ae op Lit. oe ce oe oe 

Brown, W. 8., Jun., & Co. Ltd. .. «se oo oe «+ 472 | Heap, Jos. &Co., Ltd. .. 151 Lindsay, R. B., & Co, New Conveyor Co., Lid. 


11 Awards :—Gold and Silver Medals, Londen. Paris, Vienna, 
Toronto, Sydney, Melbourne, Bradford, &c. 
STANDARD OAK TANNED 
A wooly F First-class Goals u plied. Main Driving Belts made up to 
wide to transmit 1000 Tha. H P. Single Belts Kept in stoc 
LEATHER LINK BELTING. "SUPERIOR siicnonaiiel BELTING. 


EeTaBLieHED 1797. E’I.MRAING, BIREBT és GOODALE, E1p., ASE, EMG EAMED. EsTas.iehep 5a 
BRANOHES :— Woodfield Mille, Liversedge; Clifton Bridge Mills, Brighouse ; oy Ballord Oaed We Oard wots, Beek Brighouse. 


ue PATENT EXHAUST STEAM INJECTOR a tg 


DAVIES AND METCALFE’S PATENT 


EXHAUST STEAM INJECTORS 


FOR LOCOMOTIVES. 























SSEBTRa- a2 SESS 





























ECONOMY OBVIOUS. A PRONOUNCED SUCCESS, 





Davies & Metcalfe’s Patent RE-STARTING, GIFFARD, ATLAS, SCHAU 
and all classes of Loco, and other Injectors, 


THE PATENT EXHAUST STEAM INJECTOR CO., La, 


4, ST. ANN’S SQUARE, MANCHESTER. 
Telegrams—" EXHAUST, MANCHESTER,” 


“Sole Rictmasre to ‘Maeera: SHARP, STEWART & Co., Ltd., Injector Business. 1586 
MARINE ENGINES OF ALL SIZES. \ | STEAM M VESSELS, LAUNCH LAUNCHES, TUGS, ros 











ae - sities ROSS & DUNCAN. 


FOR DRIVING FACTORIES, MILLS, ae. a —ai a ee : ee : WHITEFIELD WORKS, CLASCOW. 


DUNCAN’S PATENT PROPELLER. fon age ON ADMIRALTY LIST. 1754 
0 a 














YOM MM 


TAOTUNATAAMAAE 


ORIGINAL CAMEL HAIR = |MITATIONS 


WRITE FOR 1896 PAMPHLET. Lancashire Patent Belting & Hose Co., Manchester. 
B 
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SONVEYOR- ELEVATOR G 


ACCRINGTON, LANCASHIRE. (35% 


Contractors to Her Majesty’s Government. 























Telegrams: “CONVEYOR, ACCRINGTON.” 

SPIRAL CONVEYORS, GRAIN ELEVATORS, 

COAL CONVEYORS. GOAL ELEVATORS. 

CHAIN CONVEYORS. CHAIN ELEVATORS. 

BAND CONVEYORS. BELT ELEVATORS. 

GRAIN CONVEYORS, BALE ELEVATORS. 

TRAY CONVEYORS, BARGE ELEVATORS. 

STOKEHOLD CONVEYORS. | SHIP ELEVATORS. GRAIN WAREHOUSING, 








COMPOUND FLOATING GRAIN ELEVATORS, 1458 \UNLOADING MACHINERY. 


_ccomsititvowm Richard C. Gibbins & Co, 


BERKLEY STREET, BIRMINGHAM, 


MAKERS OF PORTABLE AND FIXED 


STEAM & HAND GRANES, 


Derrick, Foundry, Overhead Travelling and Warehouse CRARES, 
CRAB WINCHES, LIFTING JACKS, HAND PILE DRIVERS, 


Pulley Blocks, Screw Couplings, Platelayers’ Tools, &o, 0d 1691 
























GLASGOW: G. BUCHANAN, 91, BUCHANAN STREET. 














oY 4 alti Fa 
LONDON OFFICE, a sl Wy aa ~~) ENGINEERS, DESIGNERS & CONTRACTORS. 
ey, 
y VICTORIA STREET, oH & : x a ip Telegrams: '‘'GERMISTON, GLASGOW.’ 
is) ! y/ |; ABC CODE USED. 
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CAST AND WROUGHT IRON AND © enema Ae Sy «SOLE MAKERS OF BOYD-WILSON'S 
STEEL STRUCTURES, 2g lish ay Patent FIRE-PROOF FLOORING. 


CERMISTON WORKS GLASGOW. 
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~ W. SIMONS & CO, Ltp., 


SHIPBUILDERS, ENGINEERS, & DREDGE BUILDERS, FREINE*REVW7, NEAR GLiLASGOoOW’, 


CONSTRUCTORS OF 


Screw and Paddle Steamers, Yachts, Tugs, Hopper Barges, Sewage Steamers, dc. 


INVENTORS AND CONSTRUCTORS OF 


MOST IMPROVED TYPE OF DREDGE PLANT. 


ALSO FERRY STEAMERS WITH ELEVATING PLATFORM. 


WcKlE & PATER, : 


ENGINEERS, SHIPBUILDERS & BOILERMAKERS, 
COPLAND WORKS, GOVAN, 


SPECIALTIES. 
GLASGOW. 


HIGHEST CLASS SMALL CARGO AND PASSENGER 
VESSELS, TUGS, YACHTS & FAST LAUNCHES. 
London Office—72, Bishopsgate Street Within. 
Telegraphic and Cable Address: ‘CALIDAD, GLASGOW.” 


MARINE MACHINERY & VESSELS IN SECTIONS OR 
Telegraphic Codes used: A 1, A BC, and the Engineering Telegraph Code. 


























PLATES & FRAMES FOR SHIPMENT ABROAD. 
McKIE'S PATENT WATER-TUBE BOILERS. 






















STEEL SAMUEL PLATT, PULLeY®, 
SHAFTING Db. i ENGINEER wi ue al BAND 1228 
I2-in. DIAM. “GE acc WEDNESBURY, axe iret. DIAM. 
ASKHAM BROS. & WILSON, Ltd., SHEFFIELD. 


SPECIALLY ADAPTED FOR " ASKHAM'S” | The Engineering Telegraph Code, 


i a Ne 


Chrome Ore, Animal Charcoal for This Machine dispenses entirely w. : S 
‘ with the orks practically free from (pes 
os) il] omer aoa! 1 entas one Use of Sieving. dust. 








Does away.with gg expense 








Clay, Fire lay, Soda ash, | STRONG SHBHT STEBL. Of sieve 
LIME for BLEACH and SOLE MAKERS & OWNERS: Wear and tear praan nil. 
all ay Doms Chemicals, | ‘“ASKHAM, SHEFFIELD.” | “"" igrcccrtinences’ sas 
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Telegrams : 
“Pumps, Manchester,” 


Telephone No. 
1021. 





—— 


HORIZONTAL STRAP-DRIVEN AIR COMPRESSOR. HORIZONTAL VACUUM PUMP. 


AIR PUMPING MACHINERY. 


“MANCHESTER” STRAP=-DRIVEN AIR COMPRESSORS. “ MANCHESTER” VERTICAL AIR COMPRESSORS, 





SINGLE CYLINDER. DOUBLE CYLINDER. ‘SINGLE CYLINDER. DOUBLE CYLINDER. 
WEST GORTON > MANCHESTER. ese 
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TANGYES 


PETROLEUM (ci) ENGINE 


OTTO PRINCIPLE. PINKNEY’S PATENTS. 


































NOTE: NOTE: 

The Extreme The Reliability 
Fewness of Parts, in Working under 

and consequent varying loads. 

simplicity. 
_ The Absence The Suitability 
of Fans, Pumps, for working with 
and other appli- ordinary Petroleum 
ances for starting. (Parafin Lamp) 


The Absence ==> ==. . Oil. 
of Air and Oil = == 
Pumps for intro- = The Steadiness 
ducing the Charge. = of ni 























This Engine is recommended, and may safely be accepted as a strong, simple, economical, and 
RELIABLE Motor, suitable for placing in the hands of Farm Labourers and others unskilled in the 


handling of machinery. 


It requires NO SPECIAL OIL, either “heavy” or “light,” no Spirit, or Benzine, being STARTED 
and WORKED with what is known in shops everywhere as ORDINARY PETROLEUM, OR 
PARAFFIN OIL (abroad usually called KEROSENE). Any of the ordinary brands used in paraffin 
lamps may be employed, and can be obtained in small quantities even in out-of-the-way villages. 


SIZES NOW READY-1, 2, 4, 6, 8 AND 10 BRAKE HORSE-POWER. 


GAS ENGINES OF ALL SIZES. 


FUL PARTICULARS FROM 


TANGYES LIMITED, BIRMINGHAM. 


No. 102 8. _ 
re 





London, Newcastle, Manchester, Glasgow, Sided Johannesburg, Bilbao and Rotterdam, 
Telegrams: ‘‘ Tangyes, Birmingham.” 


Copyright—-Entered at Stationers’ Hall. 





4 











June 26, 1896.] 


ENGINEERING, 








FLEMING & FERGUSON, 


ENGINEERS, BOILERMAKERS & sunt eueariiailads 
PAISLEY, near GLASGow . 


LONDON OFFICE: SUFFOLK HOUSE, .C. 
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Manufacturers of every description of 
Horizontal, 
Vertical, 
Compound, 
Triple and 
Quadruple 


ENGINES 


Up to 10,000 Horse-Power. 











HIGHEST CLASS 


CORLISS & OTHER TYPES 
ENGINES 


SPECIALLY ADAPTED FOR 


GOLD MINING PURPOSES, 
DIAMOND WASHING PLANT, 


HAULING, WINDING, 
and Pumping, 


ELECTRIC LIGHTING. 


Patent Triple and Quadruple 

EXPANSION ENGINES, hav- 

ing all Cylinders on same level, 
acting on two cranks. 


This arrangement secures a more 
Equable and Better Rotating Power 
than a Three-Crank Triple Engine. 
No dead centres, perfect steadiness, 
smallest amount of friction, giving 
increased efficiency to Engines, All 
Ag 4 Gy parts easy of access. Small cost of 
a Engine House and Engine Bed. 











jew These asines prt greatest economy in 
coal and upkeep. 


COAL CONSUMPTION 1.12 LB. PER INDICATED HP. PER HOUR. 
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SPHCIALTY-— 
“CLYDE” WATER-TUBE 


BOILERS 


PATENTEES & MAKERS OF 


IMPROVED TYPE OF WATER-TUBE BOILERS. 


These Boilers have been designed 
to take the place of the ordinary 
cylindrical Fire-tube Boilers. Are 
not the lightest possible Water- 
tube Boiler, nor have they the 
greatest amount of heating sur- 
face—TOO OFTEN GAINED AT 
THE SACRIFICE OF WORKING 
EFFICIENCY—butarethoroughly 
fit to stand the every-day wear 
and tear of constant service. 








ADVANTAGES OVER PRESENT MULTITUBULAR BOILERS. 


A large decrease in weight for same power and pressure. 

Capability of carrying highest pressures without the necessity of using 
abnormally thick plates. 

Adaptability for quick steam raising without any danger of straining boilers 

Large roomy furnaces, suited for burning inferior fuel or wood. 

Facility of examination for cleaning and repairs. 

No difficulty with tube ends or other parts when using forced draught. 

No stays of any kind required or used, and the trouble which these often 
give by corrosion and leakage obviated. 

No joints or doors in connection with tube ends. 

Require no more attention, skill, or care than the present ordinary type 
of boiler. 

Are suitable for all kinds of steamers, navy or mercantile. 

Can be cleanedand repaired by ordinary classof men employed for such work. 

Upper drum or steam chest of capacity permitting of boiler being wrought 
without priming or fluctua- 
tion of water level, or varia- 
tionof steampressure. Large 
tube area for steam delivery 
into upper drum, 


Tubes being curved allow 
free expansion without 
straining, and at the same 
time prevents scale gathering 
in tubes. Tubes are placed , 
zigzag, so that flame has to 
wind through them. 


All tubes fixed by expan- 
sion in ordinary manner at 
both ends in both drums, 

Lower drums of sufficient diameter, and have manholes in ends to permit 
of man going inside to do expanding, &c. a whether in centre of 
nest of tubes or elsewhere, can be r y taken out by drawing it 
into upper steam chest, and fresh tube put in its p without 
interfering with any other tube or takin down any of the casin: 
or fittings. Boilers of this type made double-ended and fired from bot 
ends, or fired athwartship, giving large steaming capacity in one boiler ; single 
boiler giving steam for as much as 2000 horse-power, 1608 
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TANDEM 


ANTI-FRIGTION METAL 


Is the scientifically solued problem 
of the best and at the same time 
cheapest, Anti - Frictional Alloy 
out of the most suitable elements 
known at the present time, for 
direct application as well as for 
making entire bearing shells. 

/t is made in three qualities to 
suit exactly the purpose for which 
it is required, and upon the most 
scienti ‘fe principles which chemis- 
try and experience have shown 
to be essential in overcoming and 
reducing friction. 


A QUALITY. 


FOR HEAVIEST PRESSURE & MEDIUM SPEED 
OR HEAVY PRESSURE & HIGH SPEED. 


B QUALITY. 


FOR HEAVY PRESSURE & MEDIUM SPEED, 
OR MEDIUM PRESSURE & HIGH SPEED. 


C QUALITY. 


FOR MEDIUM PRESSURE & HIGH SPEED, 
OR LOW PRESSURE & HIGHEST ST SPEED, 


SUCCESS GUARANTEED 


To give engineers, not yet using 
Tandem Metals, an opportunity to 
test theirefficiency and superiority 
overother Anti-friction Metals and 
for the purpose of proving that 
Phosphor Bronze, Brass or Gun 
Metal can with great advantage 
(Saving in wear equal to 50°/, and 
in resistance 20°/,) be substituted 
by Tandem Metals, we offer to 
supply 

TANDEM ANTI-FRICTION METAL 
FREE OF CHARGE 


any quantity required fora test 
or trial. State purpose, also kind 
of machinery for which the metal 
is required, and we undertake to 
supply the proper alloy for each 
specific purpose. Any alloy to 
specification or analysis supplied 
almostat cost price of ingredients. 
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PROF. GOODMAN’S NM N TIONS. , THOMAS BRADFORD & Oo. 
quick, Patent Averaging Instrument, 12/6. LAUNDRY, 


STRONG, it DAIRY, COOKING, & BATH 
ACGURATE. Patent Planimeter, 12/6. ENGINEERS, 


GIVE AREA OR MEAN HEIGHE WITHIUT CALCULATION. Crescent Iron Works, MANCHESTER. 
140/83, High Holborn, LONDON. 3 




















<2, JACKSON BROS, LTD., LEEDS. 71, 


ncn 2 PPR 




















PER 1 BIRMINGHAM. 
4, SEAMLESS & BRAZED 


TUBES 


y FOR BOILERS, CONDENSERS, &c, 
/~_ Battery, SELLY Oak” 57 

















Heeley Bridge Foundry, SHEFFIELD. 


PATENT STEAM HAMMERS 


fo work both self-acting and by hand, and will 


STRIKE A DEAD BLOW. 


¥. H. STACEY'S PATENT VALVE MOTION 
nas been tend On ote makers’ hammers and effects a great 
saving in the cost of working. 


SOLE MAKER OF THE 177 
WILKINSON Patent PRESSURE BLOWER 


a3 ee FOR CUPOLAS, SMITHS FIRES, &e. 
out principle advantages are Simple ( Goustension ont and Small Power ——— to drive. 


A. ANDERTON & SONS, ACCRINGTON. 


(Established 1859.) 
MAKERS OF 


High-pressure, Lancashire, 
Cornish, Multitubular, Vertical, 
and Locomotive 


STEAM 
BOILERS 


MADE FROM 


IRON or STEEL 
and to carry aly pressure, 
































1857 
All Holes Drilled, Plate Edges < : 
Planed, Boiler Ends Turned = fy ee eee 
and Bored, and all Riveting 
done by Hydraulic MenONy i cnait 














Customers may make up their own esti- 
mates on basis of the lowest prices at which 
the constituent metals are obtainable from 
metal merchants in the locality of the custo- 
mer's works. No patents, no trade secrets 
to pay for. Metals analysed free of charge. 

All enquiries carefully and thoroughly 
gone into. 

Apply direct to the largest Smelters and 
= experts on Anti-friction Metals in 

urope, the only firm obtaining their alloys 
direct from the Ore and Raw Material at 
cheaper cost, than they can be produced 
elsewhere. 

Write for Price Lists, Illustrated Catalogue, 

Testimonials, ée. 


The TANDEM SMELTING 
SYNDIGATE, Ltd., 


JUBILEE BUILDINGS, QUEEN VICTORIA STREET, 
LONDON, E.C. 
Telegraphic Address: “Analyzing.” 984 














THE GLOBE” OIL ENGINE. 


Sole Makers: POLLOCK, WHYTSH & WADDEL, 
GLOBE ENGINEERING a Wours, JOHNSTONE. 


Is highly recommended. 
Simple, strong, economical, 
reliable. 

No skilled labour required. 
It requires no Special Oil. 
No question of Insurance 
arises. 
No Lamp required after 
starting. 
No soot or ashes to remove. 
No attention required whilst 
running. 


THOROUGHLY RELIABLE AND 
GUARANTEED. 
























ALSO SOLE MAKERS OF 1260 


: GLOBE’ GAS ENGINE 
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CHADBURN & SON’S 


PATAUNT 


“Duplex Gong” Telegraphs 


LATEST IMPROVED 


ENGINE TELEGRAPH. 


BRIDGE "eagcaanaa and Automatic 


showy on SAO RS Bene Woes 





DUPLEX GONG. 


ENGINE-ROOM { Deep Gong for Ahead. 
Shrill Gong for Astern. 





INDICATORS, 
Also— 





STEERING TELEGRAPHS. 
“LOOK-OUT” TELEGEREAPHS 
DOOKING TELEGRAPHES. 
Revolution Indicator, 
Showing at a Glance ~~ * eg of Revolutions per 


Over 4000 Vessels fitted, includiny British and 
Foreign Navies and Mail Steamers, Yachts, dc. 


OHADBURN'S PATENT ENGINE COUNTERS. 
TELEGRAPH WORKS: 


11, Waterloo Road, Liverpool. 


GLASGOW : 69, Anderston Quay. 
WEWCASTLE-ON-TYNE: 83, Quay Side. 
LONDON: 185, Fenchurch Street, 


EXHIBITION AWARDS: 1671 
London, Paris, N.-E. Coast, Amsterdam, 
Fisheries, Antwerp, Liverpool, & Havre. 











Hand 
=, Compressor 


and No. O Size 
Painting Machine, 
on the same prin- 
‘ ciple as the No. 1 
and No. 2 size 
shown below. 








No. O Painter, 

= complete with Air 

Compressor, and 

20 ft. of Air Hose, 

and 10 ft. of Paint 
Hose, 


Price £17. 








ARE YARD 


SPEED . . OVER ONE SQU PER MINUTE. 





Letters and Figures can be stencilled in a few minutes, as illustrated, which otherwise would 
take a man half-a-day or more to do with a brush. 

















FOR 


SHIPYARDS 
BOILER SHOPS 
GIRDER YARDS 








PRICES. 





















GAS PLANT 
t 
WORKS geen age £17 
ENGINEERS No. 2 ditto - - - £20 
WAGON WORKS ieee Ge 
=~ &c., &c. working the above 


to drive by Belt 
power) - = £16 10s. 


Double AirCompressor, 
to drive several 
nozzles at once - £25, 





Vertical Steam 
Engine and Air 
Compressor 
combined with 
Boiler on 
Wheel Base. 


PRICE £85. 


PAINTING BY POWER. SAVING OF TIME & LABOUR. 


SPBED.—From 20 to 30 square feet of surface can be covered in 1 minute with any ordinary paint. 











The Paint is sprayed evenly and continuously on to the work through a flexible tube and nozzle, supplied with compressed 
air, either from existing Air Main in Engineers’ shops, or from our special Compressor, driven from existing shafting, or by a 
Steam Engine and Boiler. 





Send for Illustrated List, showing several types of Machines and how to work them. 














A.C. WELLS & CO., “sr'racus,” LONDON, & “"cxermu"” MANCHESTER. 
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HONE’S PATENT GRABS 


ann EXCAVATORS 


FOR COAL, COKE, BALLAST, MACADAM, 
CHALK, GRAIN, VESTRY RUBBISH, &c. 











IN GREAT DEMAND BY THE 
PRINCIPAL GAS COMPANIES, 
WATER COMPANIES, 


SINGLE CHAIN. 
AUTOMATIC IN ACTION, 


AN UNQUALIFIED SUCCESS. 
COAL OWNERS, CONTRACTORS, 


ACKNOWLEDGED 
BY USERS CEMENT MAKERS, OTHER LARGE 
TO BE THE BEST IN THE MARKET. MANUFACTURERS, 
CAN BE USED RAILWAY COMPANIES, AND 


WITH ANY ORDINARY CRANE. H.M. WAR DEPARTMENT. 


Numerous Other 
Medals and Diplomas. 


GOLD MEDAL, 
Chicago Exhibition, 1895. 


ga 


TOOTHED - FOR COAL 
GRAB ee 
| BALLAST. 


CATALOGUES AND PRICES FREE ON APPLICATION TO THE SOLE MANUFACTURERS— 


THE THAMES IRON WORKS 
and SHIPBUILDING Co., Ltd., BLACKWALL, E., 


WHO ALSO MANUFACTURE CRANES, GANTRIES, STAGING, &c., FOR SPECIAL 
INSTALLATION OF THIS GRAB. Telegrams—“* THAMES, LONDON.” 1642 


WOOD SPLIT PULLEYS 


THE REEYES. 





3 to 48 inches IN STOCK. 


ALL SECTIONS NAILED AND GLUED. 
SPOKES BUILT IN AS PART OF RIM. 


We undertake that our Pulleys will give satisfaction in places 
where other Wood Split Pulleys have failed. 


LARGEST IMPORTERS OF AMERICAN MACHINERY AND TOOLS, 


GHARLES CHURCHILL & CO., Lro, 


21, Cross Street, Finsbury, LONDON, E.C. 
6, Albert Street, BIRMINGHAM. xx 














ROBERT WARNER & OO. 


TREBLE PLUNGER PUMPS 


For Collieries, Water Works, Breweries, Paper Mills, &c.; arranged for driving elther by Ropes, 
Belting, Shafting, direct or combined, with Steam, Gas, Oil Engines, er Electric Motors. 


i> 
a CROMER WATER SUPPLY. 


Dzar Sirs,—Herewith I have the pleasure to enclose 
a final a ey —— and I would wish to 
express my thanks for the very satisfactory way in 
which you have executed the work and carried out 
your contract. 

Yours faithfully, 
J. CO. MELLISS, C.E., 
282, Gresham House, E.O. 
Messrs. R. Wannarn & Co. 



















nt 
 — 


LIFTS UP TO 1160 FEET WITH GREAT SATISFACTION. 


MANY HUNDREDS OF SIMILAR PUMPS MADE AND WORKING ON ALL 
“S7FISSZOOV ATISWA BAAIVA Tv ‘G3ISN ONINOVd “IWNHZLNI ON 





Se 


From a Photograph of a Pump wita 6 im. diam. Piungers, 10 in. stroke, made and supplied for a 700 ft. lift, 


UNSOLICITED TESTIMONIAL. 
Gateshead-on-Tyne, February 11, 1892. 
Dear Sirs,—We have 20 of your pumps going, driven by wire electric and horees, all o' 
wloh have been aatatactory, eo Uhat we have no Teaon to question Your designe — Your . 
JO BO & PAR + 


To Mesers. R. Wanwun & Co. 


ROBERT WARNER & CO., 27, Jewin Creseent, Cripplegate, LONDOX, B.C. 


Telegraphic Addresses : ‘‘ HYDROLOGICAL, LONDON,” or ‘‘ FOUNDRY, WALTON-ON-NAZE.” 











WORKS: WALTON-ON-THE-NAZE, 1741 


WHEELER CONDENSER & ENGINEERING CO,, 


MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER. 
WHEELER ADMIRALTY SURFACE CONDENSER. 
WHEELER FEED WATER HEATER. 





muy 


WHEELER 
| CONDENSER & ENGINEERIN 
! NEW YORK 





* dm SALES; AGENTS: 1814 


GLASGOW : LONDON : PARIS: 


Glasgow Patents Co., Blake & Knowles Pump Works, H. Glaenzer & Cie., 
23, Hope Street. 117, Queen Victoria Street. 1, Ave. de la Republique, 
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ARMSTRONG. STEVENS & SON 


WHITTALL STREET, 
BIRMINGHAM. 


—_>—__——_. 
PRICE LISTS ON APPLICATION, 


NUTT 














REVOLUTION IN STILLS! I] 


MORRIS & WETHERED’S PATENT. 





WORKS by GAS, FIRE or STEAM. 


Requires no attention when once started, being 
Self-Feeding. 


Does Six times as much work as the ordinary 
Still when worked by Fire or Steam. 


Occupies only half the space of ordinary Still. 
No Worm nor Vat required. 





















C) 
Prices and Full Particulars 
On Application to 


‘LLEWELLINS & JAMES, 


ENGINEERS, COPPERSMITHS, 
BRASS & BELL FOUNDERS, 


Bei. | 








PEM snie Daily Waly) 


Ne hur So) 


NEGRETTI & ZAMBRA’S 


Surveying & Mining Instruments. 








THEODOLITES. DUMPY & Y LEVELS. 
TRANSIT INSTRUMENTS. DRAINAGE LEVELS. 
MINERS’ DIALS. 
CIRCUMFERENTORS. 


POCKET SEXTANTS. 
CROSS SIGHTS. 
POCKET UNIVERSAL 
SUNDIALS FOR ALL 
LATITUDES, 
LAND CHAINS AND 
MEASURING TAPES. 
STATION STAVES. 
MAGNIFYING LENSES. 
THERMOMETERS, 
POCKET RULES & SCALES. 


PRISMATIC COMPASSES. 
POCKET COMPASSES, 


ANEROID BAROMETER 
For Altitude Measurements. 


DRAWING INSTRUMENTS 
and Materials. 


TELESCOPES AND 
BINOCULAR GLASSES for 
LAND or MARINE SERVICE. 





SOLE AGENTS FOR BOURDON ’S (own make) STEAM GAUGES. 


NEGRETTI & ZAMBRA, Scientific Instrument Makers 
To Her pe pd the Queen and Royal Family, Royal Observatories (Kew 
- and Greenwich), and British and Foreign Governments. 
338, HOoOLtBoRMNM VIADVUOZ. 0110 
BRaNcHEs—45, Cornhill, and 122, Regent Street, London. 








Aji. @ B, WALL'S REFRIGERATING MACHINES. 


270 MACHINES FITTED ON 
BOARD SHIP. 


385 Ships now being Fitted with Machines on 
their Patent Carbonic Anhydride System. 


— '——— 
. 


700 MACHINES SUPPLIED. 


(All made at our Works, Dartford.) 
100,000 tons of Meat imported annually 
with Hall’s Machines. 





Contractors to H.M. War Dept., H.M. Ordnance Dept., H.M. Niger 
Coast Protectorate, The Russian Government, South Australia, 
Queensland, Victoria, Western Australian Governments, &c. 


J. & E. HALL, Ltd., ,,, 


23, ST. SWITHIN’S LANE, LONDON ; AND DARTFORD IRONWORKS, KENT. 


W. GUNTHER & SONS, otbHan 


OLDHAM. 


TURBINES 


(GIRARD 2 JONVAL) 


ANY FALL OR POWER. 
PELTON WHEELS. 


Descriptive Catalogue on application. Quotatiors 
on rece'pt of particulars. 1008 





































JOUNSON & PHUIiILLIFY Ss. 
14, Union Court, Old Broad St., E.C., & Charlton, Kent. 
MAKERS of the MOST MODERN MAOHINES for— 


CABLE MAKING. CABLE LAYING. 


STRANDING, BRAIDING. 
TAPING. WINDING. 
COMPOUNDING. LAPPING, 1502 


RUBBER, SILK, AND COTTON COVERING. 








REFRACTORY iS 


POWER 


~ 


— 
wy eo a | 


a ESA 


SPECIAL INTENSE CONTINUOUS & INTERMITTENT HEATS 
GROUND GANISTER 


FOR LINING & + KINDS AC : 
STEEL MOULDERS COMPOSITION AND OTHER HICHLY REF RES aa 1018) 055 


*. CRAYSON | LOWOOD&.CO.L" 80 ATTERCLIFFE RD. SHEFFIELD 


oe a 


AND DURABILITY | }isij 193) 90 ' 4 SIEMENS PROCE 


UNEQUALLED GLASS WORKS 











ERINGHORN’SsS PATINT 


METALLIC VALVES. 


For ECONOMY and Are being largely used 
OURABILITY are not by the BRITISH and 
equalled by any other FOREIGN NAVIES and 
valves made, and can be the principal Steam- 
sally fitted to existing ship Lines. 
pumps. 


Fig. A FLEXIBLE 
SHEET VALVES. 


FIG. B. MULTIPLEX 
DEAD LIFT VALVES. 


Apply at the Offices 
of the 1643 


METALLIC VALVE 00., tower : hailiins Water - Stret, mes, 
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cae STL AD ® 00, mn 


bag rey em sAdnindy, The War Ofies, Tho Orown Agente er the Ochenlen, $0 TeGwnars in all put , he Rarstam, 
Ttalian, Spe Spanish, Dutch the 















pe Dog 


fe claim our ‘Teunehes hes and “Yachte, fitted | with 
X a Patent Machinery (of which we are Sole 


a) y temoet Possible Economy of Fuel. 
(2) First-classWorkmanship and Moderate 


(8) Wale and Space Power st 
e Space Occu) 
(4) Quickness ing 










The most cape 

Engine for the Power 

—— Developed ; and 
Decidedly the Best Engine 

of its class that is made. 


lei "( DARTMOUTH, SOUTH DEVON. 
or" | LONDON, TEDDINGTON( opposite Lock). 


Send for Testimontals and Prices. 1889 
AB © and ENGINEERING TELEGRAPH Codes used. 


NEW TURRET LATHE 


For Single or ‘Repetition Work. 
Increases Output 100 per cent. 


Simplicity and capacity 
cannot be beaten. 


Screw-cutting ; internal, external 

and facecopying, traverse and 

surface turning automatically, 
without slide-rest. 














work up to 5 ft. 





-W. von PITTLER, 
144, HIGH HOLBORN, LONDON, W.C. 














Onlerssetces 





(Ol CBO DAGLT Code 


NWETO Sooo Hib. 


“RheinischeMetallwaaren U. Maschinenfabrik 


SOLE 


‘scent, PAUL HEYE, 
68, gps St., London, 8.W. 









DUSSELDORF 
Specialitico: 

Sreosed hollow Ware 

ofevery deocuphion 


Aw ow and ww 
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fe e 


SPOIGE 
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TWN aon 





= —— 





@DbwAxesvoncars ty 


oS 
a 
i 
> 
‘& 
~~ 
~ 
OS 
is 














Wellington Mills, 















» JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, 
EMERY CLOTH, 
GLASS PAPER, 

ve OND SE ~|S:«*XBBLACK LEAD, &c. 


XPLOSION 


PREVENTED 


AND PERMANENT INSULATION OBTAINED 
BY USING 


BROOK’S MAINS 


With Liquid Insulation, 


JOHNSON & PHILLIPS, 


CHARLTON, KENT. 


EMERY WHEELS 
For all Purposes. 














1503 











S& Carries 16 tools, and works with : Lo 
2 1,2,3or 4 at the same time for| ~ 





MAGHINE TOOLS. 


THE 


= Kiles Tool Works Co, 


HAMILTON, 
. OHIO, U.S.A. 













CORRESPONDENCE SOLICITED. ™ 


No. 15 RADIAL DRILL. 





ROB? MIDDLETON, 





SHEEPSCAR FOUNDEY, 





LEEDS, "2 
ENGLAND. \: 
acts Ry ¥ HYDRAULIC 
Ww? PRESSES, 
S 9 PUMPS, 
Qe CRANES, 
a SN cS CAPSTANS, 
QV ACCUMULATORS, 
° INTENSIFIERS, 


1438 


LEATHERS, &c., &c, 
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Schiele s Patent Kans 


GIVE BETTER RESULTS THAN ANY OTHER FAN IN THE MARKET. 








FANS FANS 

FORCED mm) EXHAUSTING 
DRAUGHT : PURPOSES, 
FANS  £©SaX“Sev4e or ac xinos. 


SPECIAL FANS 


FOR 
SMITHS’ FIRES. DESIGNED 


CUPOLAS §§ 
SPECIAL 


PURPOSES. 





FURNACES. 








BLAST FAN. 


SCHIELE UNION ENGINEERING CO, Ltd, 


Pollard Street East, 
ANCOATS, MANCHESTER. 





Telegraphic Address—“ Schiele, Manchester.” 








lontn Representative: E, 0, AMOS, M.I.M.E., 11, —_ Victoria St., E.C. 


“ |MIRST PRIZE MEDALS—CHICAGO, 1883; INVENTIONS EXHIBITION, 


W. S. LAYCOC K, 


Victoria Street Works, 
SBE EIT EI LZ. DD. 


—— MANUFACTURER OF —= 


RAILWAY AND STEAMSHIP SPECIALITIES : 


PATENT BLIND ROLLER. 

PATENT TORPEDO VENTILATOR. 
PATENT WINDOW LIFT. 

PATENT DUST & DRAUGHT EXCLUDER. 
PATENT SPRING SEAT. 


Patent Elastic Journal Packing for Axle Boxes. 


The best Lubricating Material yet produced. Composed or 
Curled Horse Hair and ae — retains its elasticity 
in the box. 


PATENT STORAGE HEATERS 


For Warming Railway Carriages, Tramways, Steamships, Public 





Buildings, Workshops, &c. 


LINCRUSTA-WALTON FRANGAISE. 


Speelally adapted for Decoration of Railway and Steamship Panelling. 








LONDON OFFIOH, BROAD STREET AVENUE, H.O, 




















DUNSMUIR & JACKSON 


MARINE ENGINE MAKERS, 


SHIPBUILDERS & BOILERMAKERS 


Govan Engine Works, 
GLAS GOoOw ., 





CONTRACT FOR 


ALL SIZES & DESCRIPTIONS OF } 


STEAM VESSELS, 
MARINE ENGINES AND BOILERS. 





Estimates given on application. 





JOSHUA HEAP & C0., Ld. 


~ OLDHAM ROAD ENGINEERS’ TOOL WORKS, 
ASEH TOM-UOUNDIRN-LY MN HE, 





~-——— MAKERS OF == 


Pipe Screwing Machines up to 12in. dia. q@gm 

Bolt do. do. do. 4in.dia. | — 

STOCKS AND DIES, TAPS, PIPE CUTTERS, | mee 

WRENCHES AND SCREWING TACKLE | |[78 
OF EVERY DESCRIPTION. | oe 





Patent Bolt sini and Int iu Tapping Machine, 





With Releasing Motion f pat yn 2 ~ without Stopping or 
7 Rev vessing Meshin 


835 Bolt Tap. 
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THE STEEL COMPY.OF SCOTLAND, 


LIMITED. 


(SIEMENS PROCESS). 
23, Royal Exchange Square, GLASGOW. 


ESTABLISHED 1872. 











WORKS: OFFICES : 
HALLSIDE, NEWTON, and 23, Royal Exchange Square, 
BLOCHAIRN, GLASGOW. GLASGOW. 


CONTRACTORS TO BRITISH ADMIRALTY, WAR DEPARTMENT, AND 
FOREIGN AND COLONIAL GOVERNMENTS. 


MANUFACTURERS OF 





BRANDS ; STEEL “ici? IRON BARS, 


THoH 


WEARDALE IRON AND COAL CO., 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM, ENGLAND. 


MANUFACTURERS OF 


MILD STEEL PLATES & SHEETS 


For BOILERS, LOCOMOTIVE FRAMES, GIRDERS, BRIDGES, &c.; also 


STEEL OR IRON BARS, ANGLES, TEES, HOOPS, STRIPS, CHEQUERED PLATES, SINCLE ROUND EDCE 


TYRE BARS, FOR CARRIAGES AND OMNIBUSES, &c. 
ALL STEEL MADE BY SIEMENS ACID PROCESS-— 
Of the Highest Quality, to Admiralty, War Office, Board of Trade, Lloyds’, Bureau Veritas, and other Tests, 


**Weardale,” “Tudhoe Best Scrap.” 
**Tudhoe Crown,” and “ Diamond Tr “4 





WEARDALE, for ae, Cylinders, Plough Shares, and other 


P l G IRON gem filed ce ‘to a Making and Foundry Purposes. 





COLLIERY PROPRIETORS AND COKE MANUFACTURERS. 


House, Steam, Manufacturing. and Gas Coals. Coke for Foundry and Blast Furnace use. 
Silica Bricks for Lining Steel Melting Furnaees. Fire Bricks and Fire Clay. 

Revd Yard, Upper Thames St., LONDON, E.C. 

Exchange, MIDDLESBROUGH 





Tudhoe Iron Works, SPENNYMOOR. 
Mercantile Chambers, oo 


MILD mAs EEL Plates for Ships, Boiler and Bridge Omees| CASTLE-ON-TYNE. __ Victoria Terrace, WEST HARTLEPOOL, 
15, Grosvenor Pn es Deansgate, MANCHESTER, 128, Hope Street, GLASGOW. 


Building, Angles, Zed Bars, Tees, and all forms ‘of 


Sectional Bars required for constructive purposes. 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 


FORGINGS of every description. 
AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 


TY RES—Locomotive Carriage and Wagon, to all re- 


quirements. 


WILLIAM BEARDMORE & 00. 


(CONTRACTORS TO ADMIRALTY.) 
PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, 


GLASGOow . 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORCINGS OF ALL DESCRIPTIONS AND DIMENSIONS. 


(ALL STEEL BY SIEMENS PROCESS.) 
Admiralty, Lloyds’ Board of Trade, Bureau Veritas, Indian Etate Railway, and other tests at Works. 
SPECIALITIES: 
Steel ARMOUR PLATES, as approved by H.M. Government. 

OONNING TOWERS, &c., Finished Oomplete. 

HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 
Steel BOILER PLATES of largest dimensions. 

All kinds of FLANGING WORE by Hydraulic Pressure. 9770 


RICHARD KELL & C0,, _. 


Newcastle-on-Tyne, 


ASTABLISHHD 1784. 
























Gives a marvellous increase of steam, 
and burns all kinds of cheap fuel, 


BROOKE ROAD, STOKE NEWINGTON, LONDON. N. 
HEYWOOD AND 


PERFECTION OF EFF OF EFFICI ENCY. 


STOPS AND STARTS WITHOUT 


PREVENTS ACCIDENTS 
OVER 100 REPEAT 


DURING THE LAST TWO 


convenient and efficient. 
1 here appears to be nothing 
better in the market.” 


put in two more,” 
CLUTCHFS IN THE 


MARKET FOR COLLIERY 
WORK,” &c., &c. 


Send for New Complete 


George Yard, Upper Thames Street, LONDON, E.C. ; 
____ Warehouses { and GATESHEAD-ON-TYNE. 1712_ 


FORCED aol 








MANY HUNDREDS 


GRANCER’S FORCED DRAUCHT WOR 


(Applicable to any Boiler). 












slack, smudge, refuse coal, &c. 


A. W. GRANGER, 


. ss Granger’s Patent Compound Blowing Nozzle. 1716 








IMPROVED PATENT ee CLUTCH. 


WILL ALSO ACT AS 
SHAFT COUPLING. 


EASY TO WORK. 


BRIDGES =A 





INJURY TO THE MOST 
DELICATE FABRICS. 


BALANCED. 
ORDERS RECEIVED 


YEARS, MARCH, ’96. 
A TRIAL SOLICITED. 





TESTIMONIAL EXTRACTS : 
“‘They wear well. Most 


** Rups beautifully true.” 
“Excellent results—have 


UNLIMITED. 


ONE OF THE BEST 


| SPEED 


be 





EASILY 
LUBRICATED. 


D. BRIDGE, Sahin ADELPHI, of chape! ai t, SALFORD, MANCHESTER. 


Catalogue to N . SS 












GRINDSTONES TURNED TRUE 
BY MACHINERY. ™ “s 


(JE. HOPKINSON & CO," 


PARA RUBBER MILLS, 
WEST DRAYTON, MIDDLESEX. 


Contractors to the British Government and the 
principal Railway Oompanies, 


INDIA-RUBBER SHEET 
INSERTION 



























HIGH-CLASS HOSE PIPES 
FOR ALL PURPOSES, 
RUBBER-LINED CANVAS HOSE PIPES 

(RED OR GREY BUBBER). 
PADS. 


RAILWAY BUFFERS is 
AND VACUUM BRAKE MATERIALS. 

















AN “X” RAYS PHOTOGRAPH, 


By 
Using 
the 
United 
States 
Metallic 


MADE Packing. 
UNITED STATES METALLIO PACKING CO., Ltd., BRADFORD, *” 


Showing 
the 
MONEY 


to be 











-~ 
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BINNEY & SON, 


GOVERNMENT AND RAILWAY 
CONTRACTORS, 


General Mill 
Furnishers 











Head Office: Oatherine 8t., City Road, London, B.0, 
Qity Office: 62, Queen Victoria Street, B.0. 


—— BIRMINGHAM, GLASGOW, LEEDS, NEWCASTLE, —— 1509 











an 


GOLD MED AXE AT INVENTIONS EXHIBITION. 


iv The EJECTOR CONDENSER, 


MORTON'S PATENTS, 


Produces & vacuum in all classes of Steam Engines, Steam 
sa F umps and Sugar Pans, Saving from 25 to 50 per cent. in steam. 


sy A. F. CRAIG & CO., Lo., PAISLEY, 


Sole Manufacturers and Successors to Od “aot 


ALEXR. MORTON & THOMSON, GLASGOW. 


DEMPSTER, MOORE & Co., 


HEAD OFFICE: 49, Robertson Street, 
(WORKS : Kinning Park.) GLASGOW. 


All Classes of ENGINES, BOILERS, MACHINE TOOLS, CRANES, PUMPS, 
MINING PLANT, &c., &c., for Home and Abroad. 


: eS 

















PATENT WELDLESS STEEL TUBES, 
For Boilers, Hydraulic Presses, Ferrules, Boring 
———= ods, Bushes, Shafting, Couplings, & other useg, 





1362 











Ww HBiItTrTraEHKins’ 
Patent Self-contained 


MOULDING MACHINE 


» Sree 
on or u of 
14 ft. eter may be paras 


The most Complete and Efficient Machine 
Engineers, 












hitherto introduced to 
All -—: warranted to mould with th: 


vu mi _t\ ~ The Machine was awarded the SILVER MEDAL 
7 by the Society -* of Scientific 


ustry. 
CEARING WHEELS 
Supplied to Consumers. 
TOOTH WHEELS CUT BY MACHINERY. 
REFERENORS AND TESTIMONIALS ON APPLICATION. 


wae, on ig ig Iron- 


WM. WHITTAKER & SONS, |i: 


DAVID COLVILLE & SONS, 









Lim iTep, 
—n RLZEy 
2 A. Dalzell Steel & Iron Works, aad 
a i worucrwen, (Si 
N.B. Sree 





= v 
TEES 


BOILER BRAND. 


semenss STEEL PLATES 


ror BOILERS, SHIPS, BRIDGES, &c. 


BARS, ANGLES, 


BULBS, BULB-TEES, CHANNELS, ZED BARS, &c. 


Rounds up to 8} in. diameter. 


Material of the highest quality, tested at the Works to the wher ogy mon ~ 
Admiralty, War Office, Lloyds, Board of Trade, Germanischer Lio 
Registro Italiano, Russian mperial Government, Bureau Veritas, In = 
State Railways, &e. 


STEEL ROLLS and HEAVY CASTINGS. 
STEEL INGOTS cast from 6 cwt. up to 60 tons in weight. 
STEEL FORGING BLOOMS rolled up to 86 tons in weight. 


SWEDISH SPECIAL 3 Crown DALZELL STEEL, also DALZELL 
NICKEL STEEL. 


IRON BARS :—Rounds, Flats, Squares, &c. 
— ADMIRALTY CONTRACTORS, — 
WEEKLY OUTPUT EXCEEDS 2500 TONS. 


SHIP & BRIDGE BRAND 





Telegraphic Addresses :— 


*‘ Colville,” Motherwell; “Colville,” London; and “ Offhabit,” New York. 
Apply for List A. 


COMPOUND TUBULAR CORNISH BOILERS. 


We beg to call attention to the sizes and power 
of these Boilers, showing the small amount of 
space they occupy— 
= long, = Qin. diameter, 20 horse-power. 

















17ft. 
18ft. 4, 





Testimonials and Prices on application to the Makers, 


F. & R. BONE, siase set ong Lane, Brmondsny,LONDOR, 


A LARGE NUMBER OF PRAOTICAL MEN KEPT ON HAND SPECIALLY FOR BOILER REPAIRS. 1023 


ALLEN’S PATENT PORTABLE 
PNEUMATIC RIVETTING MACHINES 


\) 





'Y this system of ri the Machine is worked by compressed air, su; by as small air pressor, at a pressure of about 
B 70h. per mjuare inch. “his tao really Nee ee ee ee deco dents ee cnteets cen 
carried 


srr ting atachad othe Machine, which ca i 
direction, from an travelling Crane over the work to be rivetted. 
The ornary sam of Machines wil bend rive ap oi, damota at Agta L 
Saivat weetone So eee eee ee tiacah the sosatto of totaan tabing, oo to tho ones With ony other uiama: 


Es 
A 
i 





OLDHAM. 8% 





DE BERGUE & CO., Lim MANCHESTER.” 
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Send for Illustrated Oatalogue, No. 23, ot 
JToOonuNM BrtAE B’s 
PATENT SELF-ACTING 


HYDRAULIC RAMS 


Containing hundreds of names of users 
and many testimonials. Made in sizes 
to raise from 800 to 400,000 gallons ~ 
day. These rams will lift a part of the 
same water that works them, or they 
can be worked by 
a stream of dirty 
water whilet pump- 
ing up pure water 
from a well or 












pe 
graved from pho’ 
of ram which lifte 


~ {in motion. 


TESTIMONIAL FOR “A” RAM. 
From the RIGHT HON. THE EARL OF HARROWBY, 4 
Grosvenor Square, London, 

21st, 1893, 


Sm, 
I have ae - Jaery J that the two Hydraulic Rams 
which you ae fixed for me last autumn, at Sandon, 
have proved so far fay tae = 9 and that the work ves every 
promise of durability, while the economy, comp with the 
ormer much smaller and intermittent supply by steam-pump, 
will oe considerable. 
With a fall of about 14 feet from a previously existing mill- 
1, the Rams supply reservoirs 168 feet above the brook whence 
8g water is forced, through pipes 14 miles in length. They sent 
ap, as long as I required it, about 41,000 gallons per day. I now 
generally work the two Rams alternately (for a fortnight or so 
each), but can at any time work the two together, the full 
supply of 41,000 gallons should be needed. 

The business of this somewhat ae water-supply was 
conducted by you with singular prompt and 
no local difficulties arose in the execution ay the work, owing to 
the excellent and efficient men whom you sent from your works 

at Accrington.—I am, Sir, your very obedient Servant, 
HARROWBY. 








TESTIMONIAL FOR “B” RAM. 

From T. FERNYHOUGH, Agent to the RIGHT HON. 
LORD HINDLIP, B: ley, Ashbourne, Derby. 
Deak S18, March 17th, 1804. 

= to the two Patent ‘‘B"” Rams you started six 
months ago for the Right Hon. Lorp Snsonsdiy on the Alsop- 
en-le-Dale Estate, Iam glad to congratulate you on the success 
of your attempt to raise the necessary supply of water under 
conditions so difficult, the height to raise the water being more 
than 63 times that of the working fall. The Rams 
are worked by water from the River Dove, with thesmall working 
fall of 8 (t. 3 im., and issuing from the rocky bank close by 
is a copious stream of pure spring water, 8000 gallons per day 
of which the Rams force to a reservoir three-quarters of a mile 
distant, and at the extraordinary height of 532% ft. above the 
Rams. The water is then gravitated from the reservoir to the 
several farms and houses on the estate, giving an ample supply to 
each, and still leaving a guod overfiow at the reservoir. 

Tam glad to add that the Rams lift more water than you 
promised, and seem to work with t ease and smoothness, 
notwithstanding the great elevation they force to.—Yours faith- 

ly, T. FERNYHOUGH. 


1154 
JOHN BLAKE, sccringion. LaNoaSnine 


HARTLEY & SUGDEN, 


LIMITED, 
EALIF Ax, 


MAKERS OF 


RIVETED VERTICAL 
STEAM BOILERS 


For Motor and Heating Purposes. 

















ALWAYS in STOCK and PROGRESS. 


Telegrams to ‘‘ Hoisting, Glasgow.” 


SCHRAM’S IMPROVED ROGK DRILLS 











Hope Street, 2, Southgate, 77a, Queen Victoria St., 
GLASGOW. MANCHESTER. LONDON, E.Cc. 


Automatic Expansion Governor, 


= By the a ga of which any old Engine, with 

= an Single Slide Valve, can be easily and cheaply con- 

verted into a Variable Expansion hcsieo. No second 
Eccentric required. 


ECONOMY OF STEAM. 
UNIFORMITY OF SPEED. 


PRICES OF LEADING SIZES, OOMPLETE. 


Zin. .... £17 10s. Gin. .... £54 10in..... £100 
din. .... £27 10s. Sin. .... £85 12in..... £110 


Largest Makers in the World of 


PRESSURE GAUGES, 


having made over 1,600,000 Gauges. 
“PEREDOT” 


RESTARTING INJECTOR, 


Of which more than 88,000 have been Sold. 
“ THOMPSON’S” Sen aoe 
TACHOMETERS, CO 


STEAM REDUCING VALVES. 
All Classes of Engine & Boiler Fittings. 
GATALOGUE FREE 10 INTENDING BUYERS 




















ieaieid Iron Works, GLASGOW. 


STEAM PUMPS, 


DUPLEX AND DIRECT ACTING, 
FOR ALL PRESSURES AND PURPOSES. 









PARTICULARS AND PRICES ON er 








GOLD MEDAL, PARIS, {878 & 1885. 
GAUGE GLASSES 


BN ARLES 
For Iron, Cast-Iron, Copper, &c. 


PAs GUILBERT-MARTIN 


Patentee & Manufacturer of the 
PATENT 


“BEACON” 
GAUGE GLASS, 


Mies through the water a 
c Broad Red Line, thus rendering 
mit very distinct. With these 
glasses the height of water in 
Boiler can be seen instantly and 
as plainly by NIGHT as by DAY. 
N B.—All Glasses are of the 
finest quality, and manufactured 
expressly to resist extreme pres- 
sure. 


DEP6T ; 


| & 2, FALCON STREET, 
S Aldersgate Street, 
set a ua LON DON, E. sd 


REPRESENTED BY 
somal ARTHUR HAMBURGER 


R. C. ROSS & SON, 


Hngineers, GLASGOW. 











RAPID CAULKING 
AND CHIPPING. 


ROSS’ PATENT. 





Thoroughly Reliable. 
Caulks at the rate of 3 ft. per minute. 
In use by Leading Companies and 
Engineering Firms. 

Does the work of half-a-dozen men. 

ALSO SOLE MAKERS OoF— 902 
RIGBY'S PATENT STEAM HAMMERS. 


‘ TRADE MARK—“*RIGBY’S PATENT.” 
Telegraphic Address - - - “Glenros, Glasgow.” 





ooeeiinimeniontl 











; sl 


ane os dba’ 
SHU = ND AIAN aut NUN Tee, 


ZN 


“OPTIMUS COMPOUND ROCK DRILL 


(. J. OGLE’S PATENT.) 
Consumes 40 per cent. _ Oom Me Gees Air than any other Drill, at the same time 


AIR COMPRESSOR 


WITH COMPOUND AIR & STEAM CYLINDERS. 
Fitted with Schram’s Inlet and Outlet Valves, giving the greatest efficiency. 

















WELDED BOILERS 


FOR 
Low-pressure, Hot Water & Steam Heating. 


Contractors to the Admiralty, and He: 
Majesty's Board ot Works. 901 





2500 IN USE IN ALL PARTS OF THE WORLD. 
DIAMOND PROSPECTING DRILLS. 


RICHARD SCHRAM &CO. 


'7a, Great Georae STREET, WESTMINSTER, S.W. 
“Schram, London.” .1, A.B.O. and The Engineering Telegraph Codes used. 825 








Telegrams : 


FAIRBANKS 
VALVES 


THE FAIRBANKS COMPANY. 
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PATENT 


HYDRO-CARBONATED.. 
BONE-BLACK 


FOR 


CASE-HARDENING. 


4 Write for Quotation 


W-H-PALFREYMAN &Co, 
87. Piccadilly. MANCHESTER. 


Price List 


Post Free. 


Wm. R. DELL & SON, 


26, Mark Lane, LONDON, E.C. 1320 


GRINNELL Automatic Sprinkler 
———— 








CIVES 


pe ag ABSOLUTE 
9 SECURITY 


ACAINST 
FIRE. 


HAS EXTINGUISHED 2200 FIRES. 
SECURES LARGE DISCOUNTS OFF 
FIRE INSURANCE PREMIUMS. 


DOWSON, TAYLOR & C0., Limited, 


14, Victorla Street, LONDON, 8.W. 1520 
MANCEESTER AND GLASGOW. 


THE 


BOILER INSURANCE 


AND 


STEAM POWER CO., 
Head Office: 67, King St., ee 


EsTAsLienen 18 ig 
AUTHORISED CAPITAL - £250, 000. 
INVESTED FUNDS ... .. £120, 000. 


Boilers and Engines Insured 
and Inspected. 


Employers Insured against Claims under 
he Employers’ Liability Act.” 
Joint Policies Issued. 
Individual Accident Insurance. 
JPL OROSLAND, M. Int. M. Inst. O.E., . M. Inst M.E., 


Chief Engineer. 
«BULLOCK, Assoc. M. Inst. 0.E., Assist. Engineer. 





EMERY & EMERY CLOTH). 


LEROY b meno OOMPOSITION 


FOR COATING BOILERS, ereaM PIPES, &e., 
fi spe e radiation of beat, sa’ d in Bae 
steam. IT WILL AT ONCE 8 HOW A LEAK; 
pour CANNOT CATCH OR COMMUNICATE FIRE. 
Used in H.M. Dockyards, Arsenals; also by 
principal Railway and Dock Co.'s. 
[} May be seen where it has been in use for fifteen 
yeara, 








ESTABLISHED 18¢5. 


Pi. F. LEROY & CO., 
GRAY ST., COMMERCIAL RD., LONDON, E. 


Also at MANCHESTER. 1415 





ISLES LIMITED, 


STEAM CRANE WORKS, 
STANNINGLEY, LEEDS. 


LONDON AGENT— 
H. GRUNWELL, A.-M.L.C.E. 








LOCO. SHUNTING CRANE. 1358 








INTERNATIONAL HEALTH (1884) AND 





SILVER MEDALS 
INVENTIONS (1886) EXHIBITIONS. 


For covering Steam and 
Liquor Boilers, Steam Cop- 
pers, Pipes, &o. 

It prevents the radiation of 

g pe pyar tag eee 

an ects a largesa 

MARK and labour. It is not affected 

by exposure to Weather, and is 

the only effective non-conduc- 

tor. It adheres to vessels of 

every shape and in every posi- 

, with ont any external 

* when dry, 

Iki in, thick, Was bs. per super. 
square 


KEENAN’S , 
PATENT "™=/jj) 
NON-CONDUCTING | 


Vegetable Pulp, spi, ur 


MATTHEW KEENAN, Sole Manufacturer, 
ARMAGH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, E. oa 





REGISTERLD. 








CLYDE SPRING WORKS | 


W. S. BROWN, Jun., & CO., 


67, WASHINGTON STREET, GLASGOW. 
MAKERS OF ALL KIND OF SPIRAL, VOLUTE AND FLAT SPRINGS. 











Cork Sectional Covering 


FOR BOILERS AND STEAM PIPING. 


FULL PARTICULARS FROM THE MANUFACTURERS, 


A. HAACHE & CO., 
LONDON, E.; LIVERPOOL, NEWCASTLE-ON-TYNE & GLASGOW. 








1740 
Sole Agents for the Australasian Colonies:—- HADLEY & CO., AUCKLAND, N.Z. 


JOHN H. WIDDOWSON 


(16 years Manager at Sir Joseph Whitworth & Oo.), 


BRITANNIA WORKS, onosaLt Lane, SALFORD, 


——— MANUFACTURER OF THE 


Improved TUBE-PLATE TAPPING APPARATUS, 











EDWARD HADFIELD, Secretary. 
Applications for Agencies Invited. 1280 


TAPS for the “ BELLEVILLE” BOILERS, = 


AND HVERY DESORIPTION OF SORHWING TACELH, &c, 


MANCHESTER. | 


STEEL a MALLEABLE IRON CASTINGS 
FOR ENGINEERS & TOOL MAWERS 


TO MACHINE 
CLEAN & BRIGHT ALL OVER 


PARKER FOUNDRY C? DERBY 
HYDRAULIC : 


Presses, 
Pumps, 
Engines, 
Accumulators, 
Intensifiers, 
Lifts, 
Cranes, 
Fittings, 

Pi pe. 























J. ST TAN NAH, ENCINEER, 


20, Southwark Bridge Road, LONDON, 8.F. 890 


RUST and DRY ROT 
An Impossibility. 


ADAMANTINE — 
— COMPOSITION 


FORMS AN 


INDESTRUCTIBLE PAINT. 





SoLE MANUFACTURERS :— 


S. BOWLEY & SON, 
WELLINGTON WORKS, BATTERSEA BRIDGE, 


LONDON, 8.W. 1668 








CIRCULAR SAWS, 


FOR COLD IRON AND STEEL, 
Made of the Finest Tool Steel by Special 
Machinery. 





‘SH EAR BLADES, 


Ready for Use. 1600 





SPEAR & JACKSON, 


ATA WORKS SHEFFIELD. 
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THORNYCROFTS|PJORMAN, LONG, & CO. umren, 


PATENT AUTOMATIC 


FEED REGULATOR 


For Water-Tube Boilers. 


STEAL MANUFACTURERS. 

























































THOREASES ieaiggagee et London Office : Stockyard: 
anarrey ror | 19, VICTORIA 
Marine Work,| °~? NINE ELMS 
Electric Supply STREET, = : F 1281 
Stations. -| WESTAINETER, 8.W. Books of Seotions, Prices, &e., on Application. ae LANE, NE, S.W.. W. 
datum FRANCIS MORTON & CO., LTD., 
- ian TiV Ee POO:L.. 17, VICTORIA ae fal 8.W. 
A DECOY. ENGINEERS and IRONFOUNDERS, 
B ARDENT. MANUFACTURERS OF 
= poxer. |Galvanized Gorrugated Iron Buildings, 
3 BRUISER.| Roof Principals, Girders, Bridges, 
” HART,  |AND GENERAL CONSTRUCTIONAL WORK. 
HUNTER. | Pontoons, Floating Docks, Caissons. 
| ur, army; Fences, Gates, and Railings. ee 
3 _ Utonclad JENGINE & CONSTRUCTIONAL IRON & STEEL CASTINGS OF ALL CLASSES ‘ WEIGHTS: 
: ee Steel and Wrought-iron TELEGRAPH POLES. 5 
bp REPRESENTS " " 
45,000/HILL & SMITH, Brierley Hill Ironworks, w. Dudley 
_1HP. sSsoutTe STAFrEOnRDSuainezA. 
JGHN |. THORNYCROFT & CO. 
OHISWIOK, LONDON. met RAILWAY FORGINGS for 
Sydney Smith & Sons FENCING : MARINE and other 
dos Inonor, Patni on Mensfactorer, and “SS ENGINES and for 
NwWwOoOTTINGHAM™M. GATES, &c. bio | MACHINERY. 








PATENT STEAM SYREN. 
London laventons, 1888. Liverpool, { 
Newcastle, 1887. 









HIGHEST AWARD 
| WORLD'S FAIR, CHICAGO, 1893. 


TT is | 
Contractors tothe Admiralty &other Governments. | ‘ae 


SEND FOR ILLUSTRATED PRICE LISTS, 
ADVANTAGES: 


. SOUND—Very Powerful. 
2 JAMMING— G—imposeible, 








6. B 
7, COST—Very Reasonable, 107! 





Liverpool, 1886. | Galvanized Corrugated Iron ROOFS SHEDS, BUILDINGS, SHEETS, Gutter Pipes and Fittings. 





IRON BRIDGES 


for Railways, Road and Foot Service, All kinds of CONSTRUCTIONAL IRON WORK. 
LONDON OFFICE: 118, QUEEN VICTORIA STREET, E.O. 


PENMAN Loo. 


Caledonian Boiler Works, GLASGOW. 


London Office, 7, Laurence Pountney Hill, E.C. 








TELEGRAMS : 


“PENMAN, GLASGOW.” 
“ABC CODE.” 











jh) ice jj} 


MAKHRS of ALL TYPHS of 


= HIGH-PRESSURE 
hare, oteam Boilers, 
: WHICH SUPPLIED at) = /n IRON & STEEL. 


HEAVY MACHINERY AT THE : 
TTL LLY RIVET HOLES drilled after the plates 
A 

= fare by, loeal healing. Holes in end 


am flues bored out and turned up 
one Co. fave the most eomplete ma- 
ehinery in the Trade. 





‘-/ EDINBURGH EXH! 


) 
= 
L > 


1681 





Always a number of new Steam Bollers 
a for IMMEDIATE DELIVERY. 





eA leeieiaeatn 7 


a ee 
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TE WAT TES BEOSs., ita. WELLS’ INDUSTRIAL’ 
BRADFORD. OIL LAMP. 















THE OLDEST MAKERS 


Root’sBlowers, 


IMPROVED 


ROOT’S BLOWERS 


With DUPLEX ENGINE attached, 
FITTED WITH PATENT BARRING GEAR. 








THE CHEAPEST AND BEST BLOWER YET 
INTRODUCED FOR 


CUPOLAS, SMITHS’ SHOPS, ALKALI AND 
BLEACH WORKS. 





Made in all sizes to deliver Air from 
= 20 to 20,000 cubic feet per minute, 


1300 


PLEASE ASK FOR CATALOGUE B. 


MEASURES BROS. LTD.. 


LONDON. 


Siemens-Martin and Bessemer Steal Joists, 
MEASURES’ JOISTS ARE THE BEST AND CHEAPEST IN THE MARKET. 


Have now in their Town Stock 6600 tons of STEEL JOISTS, 3 in. to 

20 in. deep; also 1000 tons of Iron Joists, Channels, Tees, Angles, 

Plates, &c. Riveted Girders, Fireproot Floors, Stanchions, Columns, 
Chequered Plates, Rails, Bolts, &c. 


SECTION SHEETS AND ESTIMATES ON APPLICATION. 
PROMPT DELIVHRY FROM STOCK. 178 


JESSOP & APPLEBY BROS.. 


LEICESTER | M ITED. 


and LONDON, 
WoRKS: LEICESTER. LONDON: 22, WALBROOK, E.C. 


SPHCIALITIES - 


CRANES and HOISTING MACHINERY, 


TRAVELLERS AND TRAVERSERS, 


GRAB DREDGERS, 
COLLMANN’S Patent VALVE GEARED ENGINES, 


WINDING AND PUMPING ENGINES, 


MINING MACHINERY, Xe. 








quant 














£2 
z¢ 
eco 
Z E 
[- 
aS 
BZ 




















SEND FOR ILLUSTRATED DESCRIPTIVE 


Telegrams{. JESSOP, LEICESTER.” 
PRICE LISTS. <p 


‘“‘MILLWRIGHT, LONDON.” 








OHRAP PORTABLE LIGHT FOR 
Worksho om Millis, Railways, Ware 
Rouses. Factories, &e., &e. 
A splendid Light from ordinary Petroleum or Kerosene, 
wO GQL4aa CHIMNEY TO B 





MIcA WANDOWS ROUND BURNER. 


Ro. 4. Price SBE 5s. Each. 


eet eure rs —_ 2 a Se Sal _ 
ours. Brass consuming a! ui 
Stempel Rnamelied Iron Raflector, 18 tu. dinmncter, 


No. . TworREL CONTAINER vet 2s. Bach, 
SIMPLE IN CONSTRUCTION. 
CTICALLY UNBREAKABLE., 
EVERY PART ACCESSIBLE. 
SAFE, STRONG and DURABLE. 


To Clean, Trim and Light Lamp lower the Container on to small 
crossbar by pressing spring w! enters central draught tube. 


OVER 1,000,000 
WELLS’ LAMPS AND OIL FEEDERS 


Have now been 


WELLS' 








Patent 


WASTE-O/L FILTERS. 


One Firm’s Mills use 


OVER 100, 




















oe 
PAY FIRST COST IN A SHORT TIME, AS OIL WHICH 
HAS HITHERTO BEEN THROWN AWAY CAN BE 
USED OVER AND OVER AGAIN. 








No. 








Price 


103, R4., 
Bees aie 
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 ™«. |NAPIER, SHANKS & BELL 
102. ONS! Nar, N28. in Tae ? 
a piST gt eee NEW, 4258, Engineers and Shipbuilders, YOKER, GLASGOW. 
wane ai oi, CONTRACTORS FOR ALL DESCRIPTIONS OF STHAM AND SAILING VESSHLS. 


“Lancaster 


REGISTERED TRADE MARK. 


** LANCASTER” 


PISTON. 


~ 4 5 y y 





The “Lancaster” Rings & Spiral 
Spring consist of a straight Spiral 
Spring inside two L-shaped rings. 

These last are made of a special mixing 
of Iron alloyed with Aluminium, making 
them close-grained capable of taking a 
high polish. 

The Spring we coll from the best Cast 
Steel, and are able to exactly gauge the 
strength of spring required, and thus 
supply a perfectly steam-tight Piston 
without any friction beyond what is 
absolutely necessary. 








The “‘ Lancaster” Serpent Coil 
is also specially adapted for Piston Valves, 
the peculiarity of which is, that they 
work over ports, the steam thus acting 
on the outer circumference of the rings 
and tending to close them in. If the 
steam is able to do so the Piston Valve 
will then leak and cause great loss, 


By means of the “‘ Lancaster” Serpent 
' Coil we can guarantee to obtain a re- 
sistance to collapse of over 200 lb. per 
aquare inch, and at the same time have 
an outward pressure to compensate for 
wear of less than 3 Ib. per square inch, 
These Specialities are 


ALWAYS SENT ON 


Approval’ 


LANCASTER & TONGE 


LIMITED, 











Pendieton, near Manchester. 








A SPECIALTY OF HIGH-SPEED AND LIGHT-DRAUGHT STEAMERS. 1488 


——— 
ms 


SWEET EeEct & GE: A.C Ei. 


ALL LOOSE PULLEYS SHOULD BE FITTED WITH 


Smith’s Patent Self-oiling Bush. 

















PULLEYS TRANGMISSION OF LOWER 


ENQUIRIES SOLICITED. 
SMITH & GRACE, L£ngineers, THRAPSTON, = 
“GRACE. SHRAPSTON.” 


LONDON: 35, QUHEN VICTORIA STREET, H.C. 





T° STs a a - 
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* WATER-TUBE 


NORMAND-SIGAUDY’S.<poiters 


(For Torpedo Gunboats and Cruisers). 
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1460 
Tele. Address— 


EVEBOLTS, LONDON.” 




















Telephon e No. 
3128. 


LESLIE Ss. _ ROBINSON, 98, Victoria ria Street, et, WESTMINSTER, S.W., 


STEEL ‘i JRON FORGINGS 


UP TO ra x WHHIGHT. 
































ON ADMIRALTY LIST. 





Hollow Shafting Finished 
in Patent Machine for g 
Boring from Each End ilies 
simultaneously. 

This Orank was finished in 


18 days. 
Weight of Steel — wed =f 










ee DENNYSTOWN FORGE C0., 
+ teh Body, “oe oar. DUMBARTON. 





” Hole through Pin, 8 in, = 


EXCEPTIONALLY QUICK DELIVERY GIVEN 
FOR FINISHED — SHAFTS. sn 

















(he stiff or semi-plastic system of Brick-making for 
prodncing » dense plabtie aa ee 
vedistovunevel tb the Kite wan invented 
age, 6S ee eee 
parte of the wor! 
DOUBLE THE STRENGTH OF ANY OTHER 
MAOHINES IN THE MARKET. 
— te fi a 


Awarded Three Highest Medals qt ara 
Exhibition, and the ONLY Gold 
Brlek Machinery ac nd a cttl 


“BRADLEY & GRAVEN, 


WAKEFIELD, EN GLAND, 





LEX ELD 


AND SSING MACHINES, 


CRAVEN’S PATENT BRICK 


REFRIGERATING 


ICE-MAKING 
INSTALLATIONS 


Steam and Sailing Ships, 
Ice Factories, 
Abbatoirs, 
Cold Storages, 
&e., &C,, &e. 


Hundreds Supplied 


On the following Systems ; 


Direct Expansion. 

_ | Brine Circulation. 

Wot Surfaco—Oold Air Circulation. 

Dry Surface—Cold Air Circulation, 
BY 


The KILBOURN Patent 
Refrigerator Co., Ltd, 


23, DUBLIN STREET, 
LIVERPOOL. ® 


Telegrams - “ AMMONIA, LIVERPOOL, 


JOHN BELLAMY, 


Engineer and Boiler Maker, 
MILLWALL, LONDON, 











Bigh-Css BOILERS 0 all types, 








Tanks, Cisterns, Cylinders, &c. * 
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GLASGOW 
IRON & STEEL 
COMPANY, 


LIMITED. 
HEAD OFFICES 


86, ST. VINCENT PLACE, 
GLASGOW. 


Telegraphic Address ----- “ INGOT, GLASGOW.” 


‘SB BEE EEE EEEBED 


COLLIERY 
PROPRIETORS. 


<BR BLEBER ERE EEED 


MANUFACTURERS OF 


PIG-ITRON 
WROUGHT IRON &STEEL 


SULPHATE OF AMMONIA, 
Coal Oil, Tar, Pitch, &c. 


MAKERS OF 
BARS to all sections in IRON or 
STEEL, ANGLES, BULBS, 
CHANNELS, TEES, ZEDS, 
GIRDERS, ROUNDS, (up to 7 in.), 
RIVET BARS, STRIPS, HOOPS 
(Splayed and Plain), NAILRODS. 
Also STEEL SLABS, BILLETS and 
BLOOMS. 





COLLIERIES: 
BAILLIESTON, MOTHERWELL, 
WISHAW. 


BLAST - FURNACES 
AND SULPHATE OF AMMONIA PLANT 
WISEHAW. 


IRONWORKS : 
GLASGOW AND MOTHERWELL. 


STEELWORKS: 
WISHAW. 


PuvvvvrTy i i te) 


The Steelworks ~gyen been recently 
ae with Mills other ae 
moat approved type and largest size 
can now supply 


SHIP, BRIDGE AND 
BOILER PLATES 


of finest qualities and largest sizes up 
ll ft. wide, and of greatest weight st 
area made, 


SHEETS IN IRON OR STEEL TO 
ALL GAUGES 
AND FOR ALL PURPOSES. 


BRANDS. ™ 
MALLEABLE IRON “eLaseow gp” 

















“alaseow “GLASGOW 
STEEL e & 
SHIP.” BOILER.” 
PIG-IRON = = = “weHaw.” 


a8 STERNOLINE LUBRICANT 


REGISTERED TRADE MARK, 
BEST, Most Economical and Cheapest Lubricant for Stauffer and all 
other Grease Lubricators. NO HEATED BEARINGS. NO SPLASHING. 


STERN BROTHERS, = 


57, GRACECHURCH STREET, LONDON, E.C. 
Telegraphic Address: ‘ 





AND AT GLASGOW. 


WANTED. Centumvir, London.” 1724 











ST. GEORGE'S IRONWORKS, LT. MANCHESTER 


(Late ORMEROD, GRIERSON & CO., Lid.), 


HNGINHEHRS _ MILiIWwW RIGHTS, 
Se oe Have the Largest Assortment in the Trade of 


Stationary Steam Engines for all purposes. PATT ER NS, 


Porter’s Governors ; all sizes in Stock. 


MILL CEARING WITH MACHINE-CUT TEETH, 
Cranes, Turntables and Water onl SPUR WHEELS, BEVEL WHEELS 
Compressed Air & Air-Compressing Engines. MITRE WHEELS, 


FLY WHEELS. 


DRIVING PULLEYS AND DRUMS 


OAN BE SUPPLIED, 


BORED AND TURNED 
IF REQUIRED. 


Prospecting Boring Machines. 


AND ALL KINDS OF 


CEMENT MACHINERY 


HYDRAULIC PRESSES. 


CATALOGUE OF WHEEL AND PULLEY PATTERNS ON APPLICATION. 
Qelegraph Address: ‘‘OnmEROD GRIERSON, MANCHESTER.” National Telephone No. 229. 1078 























eR —ON ADMIRALTY AND WAR OFFICE LISTS.— # 


&MANNESMANN TUBE C: L 


LanpoRE R.S.0. SouTH WALES. 







































LARGEST MANUFACTURERS OF WELDLESS STEEL TUBES. | 
SPECIALLY ADAPTED FOR HIGH PRESSURES. STEAM,GAS AND|5 
HYDRAULIC TUBES > 

AND . z 

BORING BARS Sg 

m 








WELDLESS TUBES 
ae BiG WHEEL. 
EARLS COUR yyy Hh 
CL en Lia 





CYCLE TUBES 


AGENTS 


Lonpon:= H.E.Dresser, 110 CANNON ST. E.C 
Grascow:-CrossLey TILBURN & Ce 189 CENTRAL CHAMBERS, l2 WATERLOO ST. 
MANCHESTER:- R.J. RosTRON, Box 303 Roya EXCHANGE. 
BIRMINCHAM:-W.A.HOLLAND, 21 PersHore Sr. 


i MIDDLESBOROUGH. & NEWCASTLE ON TYNE: J. STEVENSO 1 Se & COWPER, oe oN Tynethe 
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We hold the Boi 8 position this year on the list of watches issued by Kew Observatory with a Gold 
plit poeenee Chronograph, which gained 82.2 marks out of a possible 100. 
HEAVY, Damp and Dust-proof, Open Face, Crystal 4% English. Pronk yo 
Glass, Half Hunting or Full Hunting Cases. vst Quality, £21. orelS dB; 
Three-quarter Plate, HALF CHRONOMETER. £'9. £13 15 


Fully Jewelled. 


A Watch of high quality, and the most 
EXcEPTIONAL VALUE ever produced 
Postage free at our own risk. 


THE TESTING OF OUR 
WATCHES BY THE 
DMIRALTY. 


We have great pleasure in giving the Hydrographer’s 
Reports :— 


Hrprocrarsic DEPARTMENT, ADMIRALTY, 
Lorpor, 6... 19th ry 1894. 


SO 


Srm,—I have much pleasure in two ° WY Silver 
pene etisable Watches wie Rn were Jeet enough Silver, \ i uver, 
send for my inspection. ey have successfully passed . cond 
h a severe test in close proximity to a powerful — /érst 4 


Quality, 


throug! Z 
dynamo, and I believe the Astronomer Royalisincorre- Quali’y, 
spondence = you on the subject. £9 9. 
am, Sir, your obedient Servant, 
. H. WHAR’ 


: 4 £6 6. 
Messrs, 8, unre & fos, 8 Brand, W. uvareerapher, = Crystal Glass, £8 t 8. Crystal Glass, £5 5. 


OLD WATCHES AND JEWELLERY TAKEN IN EXCHANGE. 
PRIZE MEDAL, ELECTRICAL EXHIBITION, 1892, FOR NON-MAGNETISABLE CHRONOGRAPHS. 


S. SMITH & SON, 9, STRAND, W. Cc. 


WATCHMAKERS TO THE ADMIRALTY, JEWELLERS AND SILVERSMITHS. 
Send ft for our Treatise on _Watches, C Cloth | Bound, 140 pages, 320 illustrations, post free. 


§ EPHERD, HILL & Go, 














LaanDpDs. 


MACHINE TOOLS. 


Contractors to Her Majesty’s War Department, the Loris of the Admiralty, the Council of State for india the Crown Agents for 
the the Colonies, the Forelga Governments, and the Chief Railway Companies, Engineers, &c., of this and other Countries." 


C. A. PARSONS & GO., NEWCASTLE: “ON-TYNE 

















CONTRACTORS FOR THE 
COMPLETE EQUIPMENT OF 


CENTRAL ELECTRIC 
LIGHTING STATIONS, 


Small Space Oeeupied. 
Small Cost, Upkeep & Attendanee. 
Low Consumption of Steam. 
No Holding Down Bolts, 


[ELECTRIC MOTORS. 
| TRANSFORMERS. 


4 Turbe-Geneenter F supplied and on coder for the 
14 lowing Stations : 


Newcastle & sanaa Electric t Oo., Lad, 

Cambridge Electric Supply Co., 

Scarborough Electric Supply Oo., Ltd. 

Portsmouth Corporation. 

Metropolitan Electric 8u; 

— of London Electric Pgh os, 

haring Cross and Strand 

Woking Electric Supply Co., Ltd.. 














mtr Gon ja. 





LONDON OFFIOE: 1101 


> | 66, Victoria 8t., 8.W. 


* Turbo, New: ewcastle-on-Tyne,” 
Tele. Adres { ‘Silently, London.” 
“Turbo, Leeds,” 








De® The TRADE ONLY SUPPLIED, “™# 


ASBESTOS Yar Yarn, Packing, Mill- 
ASBESTOS Clot Oloths—Pure, Metallic 


and Anti-friction. 


Q 
a 
ASBESTOS India- India-rubber Proofed : 
ASBESTOS LR. 'R Proofed Sheeting : 
5 

z 


Pure and Metallic. 


ASBESTOS Block & Rolled Cloth 
Packings. 
ASBESTOS LR. Proofed Tape, 


te, Manholes, &c. 


ASBESTOS Po Powder, Boiler Oover- 


Lagging, &c. 





BEST QUALITY AND PURITY GUARANTEED. 


Write for Samples and Prices to 


WALLACH BROS., 


57, Gracechurch St., 


LONDON, E.C. w: 


Sole Agents for A. G. DEVALLE, Turin, Italy. 


Telegrams: ** Hammerman, London.” 


WEBB & SON, 


TANNERS, CURRIERS, 
Fellmongers, 


GLOVE AND GAITER 
Leather Dressers, 











AND HOSE. 


CSc 







AWARDED. 


Combs Tannery, Stovmarky, 


Price Lists and Terms on appiteatton, 



















LARGELY USED IN 
COMPOUND 
amp 





with 08 one oan aa aiid. 
SAFE. Saas ~op8,- 


R. B. LINDSAY & Co, Q°s 
48, Mair Street, Plantation, GLASGOW. 











ST. GEORGE’S HOUSE, 
EASTCHEAP, 621 


GREAVES'S BLUE LIAS LIME 


And PORTLAND T. 


GREAVES, BULL & LAKIN 


—_ the above ona Roman and Lias Cement to 
ee boat, rail or cart; and to 
orag pasb of the ngdom by rail and boss t direct 
Stockton, Wilmoote, and Harbury Works, 
Chief Offices : he igen 


Depots: WORCESTER WHARF, BIRMINGHAM; 
8, SOUTH WHARF, PADDINGTON, W . 6864 
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BUTTERS BROS. & CO., 


CRANE MAKERS, 
Contractors’ Engineers and Machinery Merchants. 





HBSTABLISHED 1867. 














SPECIALITIES. 


Improved Wire Rope Steam and Hand Derrick Cranes, 


With Jibs from 40 ft. to 70 ft. long. 


MAKERS OF ALL KINDS OF BUILDERS’ & CONTRACTORS’ PLANT. 


LARGE STOCK OF SECOND-HAND PLANT, FOR SALE OR HIRE, always on hand. 


Catalogues and Prices on Application, 
Offices— 20, WATERLOO STREET, 


Works—LAMBHILL ST., PAISLEY ROAD, } GLASGOW. 


Registered Telegraph Address —‘‘ BUTTERS, GLASGOW.” 1171 








w Leeds Engineering & Hydraulic Co. 


PROVIDENCE WORKS, 


LEEDS. 





“s PUMPING MACHINERY. 

i —— => GENERAL HYDRAULIC 

RIVETERS & PRESSES. 
ACCUMULATORS. 


HAULING & WINDING 
ENGINES. 


CRANES & LIFTS. 





HARGREAVE’S PATENT 


Piston Rings. 


“LEEDS” BALLAST PUMPS, 
“LEEDS” FEED PUMPS. 








HYDRAULIO 
STOP VALVES, 
SAFETY VALVES, 
- oh nS aND 1188 


RELIEF VALVES. 


Mi aay 


“FLEMING & FERGUSON’S PATENT” 
QUADRUPLE, TRIPLE AND COMPOUND 


"IVERTIGAL EXPANSION ENGINES, 


ADVANTAGES IN THESE ENGINES. 


NO DEAD CENTRES, CAUSING VERY UNIFORM EFFORT ON CRANK PIN 
AND PERFECT STEADINESS. 
PERFECT GOVERNING. 
SMALL COST OF ENGINE HOUSE AND ENGINE BED. 
HIGHEST ECONOMY IN FUEL. 
SMALL AMOUNT OF FRICTION, INCREASING EFFICIENCY OF ENGINE. 
ALL PARTS EASY OF ACCESS. 











ALSO MAKERS OF 


ALL KINDS OF HORIZONTAL ENGINES. 
LANCASHIRE BOILERS 


UP TO 200 Ib. WORKING PRESSURE. 








MILLWRIGHTS’ WORK IN ALL ITS BRANCHES. 


Pasene QUICK-SPEED N.D.C. COMPOUND ENGINES 


FOR ELECTRIC LIGHTING AND OTHER PURPOSES. 


‘‘“Crompton’s Patent’? Metallic Packing 


FOR PISTON ROD GLANDS. 











PATENT PISTON ROD SUPPORT. 


WRITE FOR CIRCULARS TO 


“ BUCKLEY'S ” 








JOHN MUSGRAVE & SONS, Ltd. 


GLOBE IRONWORKS, BOLTON, LANC. 























ae egg 
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Thomas Turton & Sons, 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDGE TOOLS, STEEL 
FORGINGS, SPRING STEEL, 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 


London Ofice: 90, CANNON STREET, E.O. 
Boston, U.S,: 40, KILBY STREET, 








GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 1508 
CYCLOPS WORKS, 


BEDFORD. 


Telegrams— 
**GRAFTON, BEDFORD.” 





Illustrated Descriptive Price List free on ee 
si 














THEOLDEST| 
THE:BEST- 
1 STI 


oF to's 
yes de 


Luery Bell guaranited 
& sldmped every foot 
GANDYS © 
po-olberbelfis genuine: 
Yorks SEACOMBE 
CHESHIRE © 




















PATENT HEATER CONDENSER c: 


I6, GREAT GEORGE ST., 


WESTMINSTER 


SOLE MAKERS OF WRIGHT'S PATENT 
LATEST IMPROVED 


TA: «~——_sCBERRYMAN 

yl ;~~sPERD WATER HEATERS 
rs WATER S0FTENERDS- 
SURFACE CONDENSER 


WATER RYAPORATOR 


Water analysed and reported upon 
where Softeners are anticipated 


FREE OF CHARGE. 
SAVING FROM 20% to 60%. 


170,000 HP. pa 
OF HEATERS SOLD DURING THE LAST 63 YEARS. 


TORN aig DISINTEGRATOR. 


For Reducing 


BONES, MINERALS, CHEMICALS, GRAIN 
AND MANY OTHER MATERIALS. 


These Machines ” fitted up in the best — 
manner and are of the best materials throughout. 
The Bearings are all of Phosphor Bronze with perfect 
lubrication. The Bosses are of Cast Steel and tie 
Beaters are fixed in the most perfect manner. 

The Machines are all planed and every part is inter- 
= = changeable. Automatic Feeders are fitted when required. 


SOLE MAKERS— 


TELEPHONE 
NUMBER 
8248. 


TELEGRAMS, 
“HEATERITE, 
LONDON.” 




























es 





SOUTHGATE ENGINEERING 00,, Ltd,, NEW SOUTHGATE 
ar |BAKER’S ROTARY PRESSURE BLOWERS AND EXHAUSTERS 
















WITH ALL THE LATEST IMPROVEMENTS, 
ee i ‘ : i 
| 5 
“3 
: : | ie 
5 oes 
ae To a & 
ai ae Le 
es : 2 
ca 2 
4 = & 
STEEL, IRON & BRASS CASTINGS, TOOL STEEL, FILES, = 
FORGINGS, BESSEMER BARS, &o, 2 








** Ratuway, 
DARLINGTON. ” 
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TRON & STEEL BRIDGES. 


SPECIAL 
HYDRAULIC PLANT 


for 


Trough Fiooring for 














ESTIMATES GIVEN FOR 
Bridges, Girders, 
Roofs, Tanks, 





and Bridges. 
General ~neie Fireproof Flooring and 
Smith Work. Flanging. 
reels Full ieiaia or 
es Public Works Department, Burma ; 100 ft. Span Bridge. * PLANING, DRILLING 
ea AND OTHER PLANT. 








— oe & CO., MOTHERWELL, N.B. 
summons STEVENSON & CO., LTD, sSitit, PRESTON. 








PARA B ABABA BB BEBE EBB B BABA BEEBE ABEAAB AEA AERA BBA EABBBAABAABABAAAAD 


STATIONARY ENGINES for all PURPOSES. BLOWING ENGINES. 
MARINE ENGINES and BOILERS. — 


STEEL PLANT. 


FURNACE PLANT. GUNPOWDER MACHINERY. 
HYDRAULIC PUMPS, PRESSES, LIFTS, &c. 


A. & P. W. MCONTIE, 


CESSNOCK ENGINE WORKS, GOVAN, 


GLASGOW, 


MANUFACTURERS OF 


ST)CAR-MAKING & REFINING MACHINERY 
CHAS. BURRELL & SONS, ; LT. 


TEN TEOnRD, NOnRTFOo.tL=. 

ESTABLISHED 1770. 

= mae bt ROAD 
i at LOCOMOTIVES 




















AND 


“ih " 
X Traction Engines, am 
AT Ne eae Single Cylinder or Compound, veal 
and mounted on springs. ¥ 





es S 4 
oo SN. 
ROAD ROLLERS “La 
Single Cylinder or Compound, “Seem = 

i and convertible to 1530 [Seams 
TRACTION ENGINES. —_ - 
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Eagle Ironworks, BELPER, DERBYSHIRE. 


EDGE RUNNER GRINDING MILLS | 


FOR ALL DHSORIPTIONS OF MATERIALS. 
























ESTABLISHED 1777. 
MAKERS OF 


OIL MILLS, 


Hydraulic Ram & Pump Leathers, 
THE KINGSTON PATENT 


DREDGER & EXCAVATOR. 


Catalogues and Prices in English, French, German, and 
Spanich, free on application. 


ROSE, DOWNS & THOMPSON, L?- 


GOVERNMENT OCONTRAOTORS, 


OLD FOUNDRY, HULL, 


Dunster House, 12, Mark Lane, London, E.C. 
76, Cortlandt Street, New York. 


On Admiralty and War Office Lists, 1587 Bydraulie Mill Pumps to work 24 Oil presses. 


FM FRY LUKE & SPENCER, Ltd. DI SCs § 
BROADHEATH, near MANCHESTER. 


Sa THOMAS CHATWIN, 


GREAT TINDAL STREET, BIRMINGHAM. 
PATENTEE AND MANUFACTURER OR 
STOCKS, DIES, TAPS AND 
RIMERS, 


== | Improved Screwing Machines 
STANDARD CYLINDRICAL GAUGES, 
SURFACE PLATES, TWIST DRILLS, 


MILLING CUTTERS, CUT GEARS, 
SPANNERS & WRENCHES, 
Patent Tube Outer, Tube Wrenches and Vics, and 



































150-Ton Screw-Propelling ew Ba and “ mingtent” Dredger, for the 
Spanish ares an ment. nce 











































for power, with quick releasing motion for 
throwing dies out of gear without stopping 


8ole Maker of W. Jones 
PATENT PIPE CUTTER FOR J MAINS, 


and Palmer & Blackmore’s 
PATENT TWIST DRILL GRINDER, 
Which grinds both lips at one setting, with automatic 
= = of eme oe a e . and | 
aleo grinds to a : V 
true hole, “Ts eee i... 3, 






an Oey 
ee, 


1 TTT 








IMPROVED BOLT SCREWING & NUT TAPPING MACHINE, 
Palmer & Blackmore’s Patent Twist Drill Grinder. 


=) 
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THE ~HORNSBY- a. OIL — ) CS ~ 


ADOPTED BY THE 
BRITISH, UNITED STATES, 
RUSSIAN, 

AND OTHER GOVERNMENTS. 


a FOR —— 


ELECTRIC LIGHTING, je | 
FARM & ESTATE WORK, _*. ar — | i all 
Pumping and Driving all 1 = a 
kinds of Machinery. 








Wi 
iu 





FULL PARTICULARS FROM 


R.HORNSBY & SONS | le 


LIMITED, mA == 
eee = and rg pepsi PESO For Portsh a 
CRANTAS —— Bat the rae of the 
London Office and Show Room : hs yo = as | Se SSS asl} SR , — 
75a, QUEEN VICTORIA STREET. ef -ambridge, 18 4 











The “Compactan’ ‘ Ted Water Heater, Ryaporators & Distillers. 



































Condensing Plants for GOLD MINES a MSpectaltty.. ®, 
o lpg <4 > CONTRACTORS TO THE ADMIRALTY. ey 
Re alo Rs 76 PER CENT. OF OUR ORDERS ARE REPEATS. ene cotegate <o™ 
Sole Makers: JOHN KIRKALDY, LIMITED, 
PA lay 7 40, WEST INDIA DOCK ROAD, LONDON. oa 
CRANES ane oR SPECIALITY 
AND LIFTING MACHINERY s hee 
+ STEA M, INDIA OFFICE, 
i H AND - QOLONIAL AND FOREIGN 
ELECTRIC, Mil ston 
‘AIR, ged 
* HYDRAULIC — nina 
POWER. mS) | 
THOMAS SMiIrTrs, — — ities a ge - 


STEAM ORANE WORKS, OLD FOUNDRY, 
15, Great Guores Stxest, Westuinstse, 8.W. 


RODLEY, near LEEDS. 


BOILER-FEEDING SPECIALTIES. 


~? FEED-WATER HEATERS. 
WHRIRS pirecT-acTING FEED PUMPS. 
EVAPORATORS. 


COMBINATION FEED CHECK VALVES. HYDROKINETERS OR BOILER CIRCULATORS. 


=== Universally used in the Mercantile Marine and by the British and Foreign Navies. 


London Oflce: G. & J. WHIR, .uTrp. 


, Billiter Buildings, Billiter Stet,E.C |/§ CA TEOART, GLASGOW. 


























 Giwolr, Glasgow.” ie 
Tegan “ Hydrokineter, London.” 
































( 


be 
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“« GEO. CRADDOCK & CoO., 


Chicago Exhibition. WIRE ROPE WORKS. WA7 A BEEIEEEIE.D. WIRE DRAWING Miits. 













































eae Ng of AN wea Sapathotare van 

our Ropes is drawn by our- 

PATENT HOPE Stile 

oe A HAR, ever do we supply the Trade, 

NEW YORE 7, EAST INDIA AVENUE. 
“ithe aa sue, Hina, een aes canara airetet or ret cetera Le ant tn ey ras “ORADOOK, WAKEFIELD. * 

“NESS IRF i ott osteo mt coy sin BV SN OR TA BOB napntne Ropar 
RICHARD MORELAND & SON, 3, Old St., LONDON, E.¢. 

Telegraphic Address: ‘‘ EXPANSION, LONDON.” Telephone No. 6784. 
HIGH-CLASS STEAM ENGINES, ee oe rar 
MANUFACTURERS OF’ HYDRAULIC MACHINERY, combined with the highest 
PUMPING MACHINERY, oe 
COOLING & HEATING PLANTS. GENERAL BREWERY WORK. STEEL CONSTRUCTIONAL WORK FOR BUILDINCS. 
ROOFS & BRIDGES, ELECTRICAL WORK. res 








a 
ini 


CHAS. MACINTOSH & Co. LIMITED. 


Works: CAMBRIDGE ST., MANCHESTER. 


TELEPHONE No, = = 267 NATIONAL, 
- 1124 NEW. . PACKING. 

















METHOD OF THREADING SHEET METAL IN 
THER MANUFACTURE OF 


te Sth i ss , 
x | shee Re of Ag COLUMNS, FLOORS, WALLS, ROOFS, 
+> = VENTILATORS, CHIMNEYS, &c. 


> PEASE’S TUBULAR CONSTRUCTION SYNDICATE, bo, * 


sSTrockK Ton -ON:=TB=zsS. 
London Agents—Messrs. BARRY, HEAD & CO., 26, Lombard Street, E.C. 
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ROBEY & CO. 


LIMITED, 


GLOBE WORKS, LINCOLN, ENGLAND. 














ORIGINAL INVENTORS AND MANUFACTURERS OF 


THE ROBEY” UNDERTYPE ENGINE 


SIMPLE AND COMPOUND. 
4 to 200 HORSE-POWER, SELF-CONTAINED ON ONE BASE. 


ECONOMICAL. 
EAST TO MANAGE 
DU EA EI. EI. 


OVER 15,000 ENGINES AT WORK IN ALL PARTS OF THE WORLD. 
References can be given to upwards of 5000 Users of this Type of Engine. Prices and particulars on application. 


ROBEY & CO., Ltd., 


ALSO MANUFACTURE ALL KINDS OF 


Horizontal, Vertical & Fixed Steam Engines, Oil Engines, Gas Engines, Mine Pumps & Gold Milling Machinery, 





1841 
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BLAKE--KNOWLES 


Telephone No. STEAM PUMP WORKS, LTD., Telegraphic Address: 
“ Ammoniacal,” 


a 117, Queen Victoria Street, LONDON, E.C. 





ovEkr 


PUMPS IN USE. 





OoOvEEX 


2O,O00O 
IN MINES. 





DUPLEX FLY-WHEEL AIR COMPRESSOR. 


PUMPS OF ALL SIZES, 


FOR EVERY POSSIBLE SERVICE. 





£2: © ie z 


spieains: 





ral ih 
Visi 


Catalogue will be sent, to any Address, on Application. 





2.0.00. @e. 


| a 


¥ 2. 





SINGLE OUTSIDE PACKED PLUNGER SUCTION BOX VACUUM PUMP 
BOILER FEED .PUMP, FOR PAPER MACHINES, 


90:00 0 


(4 


CORRESPONDENCE SOLICITED. d | ii | ae amumeenietl 





=©-©-©-0-©-©= 








ne 











JUNE 26, 1896.] ENGINEERING. 35 























HENRY BERRY & CO. 


GROYDON WORKS, LEEDS, ENGLAND. 


MAKERS OF 


















FOR FOR 
Rivetting, Belt-Driven 
Punching, 3 Pumps, 
. | ee | Ei Duplex Pamp- 
isa Se . ing Engines, 
Pressing, : m Fixed 
Lifting, J Rivetters, 
a i ie i | a > _Rivetters, 
Forging, = cl a = Accumulators, 
Flanging, Punching 
Stamping, _— 
Tee Shearing 
Straightening, Machines, 
Jogsling, Forging 
Wheel ' ot me 
Bossing, Presses, 
Tank Makers, Baling Presses 
Boiler Ingot Cranes, 
Makers, Centre Cranes, 
Foundry 
— R 4 Cranes, 
‘ ofS, : il AS AB ne q Ih a Travelling 
Ship Builders, : eer yea .———— Ne : — 
Wagon “¢ ip " ey 3 1 nr |) ON ae 
| i , 
on, " ; rf so 
Stel Works, a = s ——— yes ) wes. ~- one 
Docks, ee —_— | Machines, 
&e., &e, = ae z Beco me a &e., de, 


HYDRAULIC FLANGING AND FORGING PRESS. 





| 
{ 


ee ec as a ny sa SETS RE Oe OTe ee ee Rg SEY ren ee eg ae 
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ROBART BOWL E! & SOnN’s 
LATEST IMPROVED PATENT SELF-ACTING 


, AIR PUMP VENTILATOR; 


50 PHR OENT. REDUCTION IN PRICH. 


: —_— and most powerful Exhaust Ventilator in existence. Continuous 
in action, and impervious to wet and down draught. 


Strongly made of the best Steel, Galvanized, and finest Workmanship, 


64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 1387 
USOT 


ENGINEERING. 


Stone Breakers & Ore Crushers, 


THH “BLAKH-MARSDEN” IS THE BEST. 


—— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 
H. R. MARSDEN, Soho Foundry, LEEDS. 


OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 955 


Postal Address: H. R. MARSDEN, LEEDS. prin a MARSDEN, sare anednennean, 


EMERY WHEELS. 


PRICH LISTS FREE ON APPLICATION. 


MITCHELL’S EMERY WHEEL CO., Mill 8t., Bradford, MANORESTRR, 


Blue CapeAsbestos Millboard| C72? cchaogt oss > 


GLASGOW 
Bust Rivers, Grimms, Woon Sonnws, Soasw Bours, 
g 


Purest, Strongest, Lightest, wit the Cheapest . 
Millboard. A ll Sizes of Elevators and Con- 
VEYORS of every class, for Minerals, Grain, 


25% lig hter than Canadian Millboard, Mechanical Stoking, and all other purposes. Also complete 


and of much ater tensil ngth. | 5 Used on the New Colliery Screening and Coal Washing Plants made and 
poe te re ASON’S PATENT rower Bripce. erected by the NEW CONVEYOR CO. (Limited), Transport 
Samples, sufficient for testing, sent free on 


Appliance Works, Smethwick. 
application to— 


THE CAPE ASBESTOS C0., Ltd, 


8, MINORIES, LONDON, E.C., 



































We Design, Erect, and Equip 


complete Ranges of Coke ov ens, with Recovery 
Plant Accessories, at Collieries, and Benches of Modern 
Retorts at Gas Works. —LITTLE & GRAH AM, Lrtp., 
Transport Appliance Works, Smethwick. 
























A LT 
NWEARABL *atranen Covers ; 
it, Manhole, 


QN-SLIPPING "vist sototi: 


eee Coal 1 Plates, eo. 
Mine Owners and Manufacturers of all descriptions of STAIR TREADS. 4H. ra oar OD bic a 
Asbestos Goods in Blue (Cape) and White (Canadian) Sy. 


GIVE BLUE ASBESTOS A TRIAL. | mmm phi eer A BIRMIN GHA Mu. 
e DAVEY, PAXMAN & CO., ENGINEERS & BOILERMAKERS, COLCHESTER. 


D. P. & Co.’s “Economic” Boiler is one ot D. P. & Co. are Makers of High-class Cornish, 


the best steam generators before the Public, Lancashire; “Essex,” Vertical, Locomotive, 
and it is being adopted very largely for “ Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 





























CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS & FACTORIES, &c., 


Witte GREAT SUCCESS. 


ALL RIVET HOLES DRILLED. 


Boilers made up to 200 Ib. working pressure. 


Od 6901 


CATALOGUES, PRICE LISTS, ESTIMATES, &¢,, POST FREE. 






—“ 


a 
— 





a: Office: 78, Queen Victoria St., E. G, 


REFRIGHRATIN Cc 


ICE-MAKING MACHINERY 


= OVER 2600 MAOCMINEIS SOLD. 


THE LINDE BRITISH REFRIGERATION OO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E.. AND AT BIRMINGHAM. a 


TOOL STEEL, DRILL STEEL, SPRING STEEL, 
HAMMERS, STEEL FORGINGS, &e. S T , F [ 


HYDRAULIG-PRESSES, &c., 


A Sp:ciality of 


HADFIELD'S 


STEEL FOUNDRY OO., LIMITED., 
HECLA WORKS, SHEFFIELD. “ 


















































—$<—<—<——— ge 








mars 














ee 





_ June 26, 1896.] ENGINEERING, 37 








INTERCHANGEABLE ~ FURNACES 


ASHLIN’S PATENT. 


| either 


Section. 





Furnace with contracted witlel end flange, applicable to Furnace with + nate flange cut away on Ashlin’s system, for 
separate or common combustion chambers. separate combustion chambers. 


CAPABLE OF WITHDRAWAL WITHOUT REMOVAL OF BOILER FRONT PLATE, 


THe LEEDS FORGE CO., umrer,_ EEDS 1s 
has matt, PETER BROTHERHOOD, 2 = 


GOLD MEDAL, Belvedere Road, Westminster Bridge, LONDON, 9.0. SILVER MEDAL, 














Cimae GR | in en ee 
—=— _ IMPROVED Patent SIMPLE or COMPOUND : em ENGINES, o— 
FOR DRIVING — (yer 144,750 HP. Supplied, » DOUBLE-ACTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS, ENGINES 
DYNAMOS, -¥¢ FOR 
HIGH-SPEED | ae eg HN = 0 Driving Dynamos, &e,, 
MACHINERY, a ghd ea A AS FITTED ON H.M, YACHT 
AS LARGELY USED in the BRITISH Sy : “VIGTORIA & ALBERT,” 
AND FOREIGN NAVIES. H.M.S. ‘ROYAL SOVEREIGN,” &c, 


1822 


Double-Acting Open Engine and Dynamo. 








XY, GEORGE ELLIOT & COO,, MANuFAocTURERS OF BRD 
5S PATENT LOCKED WIRE ROPES & LANG'S LAY PATENT WIRE ROPES Teg 


Loonie eee. ere. And other Wire Ropes for Mines, Oranes, Lightning Oonductors, Hawsers, &c, 
Section I.L. OFEZOE: 16, GREAT GORGE sx... 

















; FOR MINES,1 TUNNELS, ac 


CONSTRUCTORS OF THE 
” VENTILATING MACHINERY AT THE | Sig 


a Se AIR COMPRESSING ENGINES 
. GAS COMPRESSING ENGINES 
BESSEMER BLOWINC ENGINES 


Falters tes icon Ch lierrond Halas koe 


ENOW EXTENSIVELY IN USE FOR HAULAGE PURPOSES a 
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- LIGHT RAILWAYS BRO rn mstonrnian 


Er Sees a a ea 














ytd BP = 
fom T —_ 0 , 


Be ae jig 
ise iF His id | 4 y, 
Beis aes] TR ORL VS 2 





5 _— ==. ae jie <A PEER Ne Fs i a7 a= yo | 5 2 = = \ 
“Ae _S Oe . == ‘ ‘if . rv] ce eek ~ f 1 n — Sag tx a =" 1S" P|) 
= = ed " - — a semmwmmmet* Siker 
= = a = — = r= —— = a —— a = — a mers —— 


=. 


PORTABLE E RAILWAYS ; WAGONS. STEEL RAILS & & SLEEPERS. ‘LOCOMOTIVES, SWITCHES & CROSSINGS. | 
TURNTABLES. STREET TRAMWAY RAILS. | 


nN oe i 2, eee 


Telegraphic Address—“FINITIMUS, LONDON.” AB C Code used. 1598 








COOPER & SMITE’sS SOLUBLE 


BAW IN W=@) es 10) BYAY 


FOR THE PREVENTION OF INCRUSTATION AND CORROSION IN 


_anras EO tL EE Ss 


MARIN = 
LocomoTivsd 
For Use in Great Britain "73H "STARWNAATE! is delivered in Steel Drums, 64 Cwt. Net each. 
For Fxport Okt SopDaA. is packed in Crystals in 4 Cwt. Wooden Barrels. 


SOLE MANUFACTURERS : 


ASTON CHEMICAL CO., BIRMINGHAM 
The ATLAS METAL CO., Ltd., 


15, QUEEN VICTORIA STREET, LONDON, 
OFFHR 


GENUINE MAGNOLIA METAL 


Made in Great Britain, same as previously 
sold by MAGNOLIA ANTI-FRICTION METAL 
CO., of Great Britain, 


AT S70 PERTON. NOTE ADDRESS. 
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FLOCKTON, TOMPKIN & CO. 


HIGH-CLASS TOOLS, CHISELS, TAPS, DIES, Ere 
CRUOIBLE 














SMITHS’ TOOLS, Etc. 
CAST TOOL STEEL Mild Steel, Bessemer Steel Shafts, 
and Forgings, Taps, Dies, Hammers, Tools. 
(For ner (For MINERS.) CAST STEEL FILES, Etc. 
Bstablished 1860. NEWHALL STEEL WORKS, SHEFFIELD.  “Ss’cucen Victoria street, B.C. 100 


Double Shear, Spring and Welding Blister, 
OF ALL KINDS, pp aiaaaegemcat 
LYTHAM SHIPBUILDING & ENGINEERING Cco., an ean 



































; = z Z 1700 
BUILDERS OF LIGHT DRAFT TWIN-SCREW STEEL RIVER PASSENGER "STEAMERS AS SUPPLIED FOR H.M. INDIAN GOVERNMENT. 


STEAM LAUNCHES UNDER CONSTRUCTION FOR SALE. STEEL STEAM BARGES. TWIN AND SINGLE SCREW STEAM TUG BOATS. Telegraphic Address: ‘‘Sternwheel, Lytham, 
SenSRERENNNNNSNE eo BS 


HATHORN, DAVEY & CO., LEEDS. 


DAVEZT PUMPING FBNGINES 














FOR FOR 
DRAINING TOWN WATER 
MINES. SUPPLY. 

HYDRAULIC WATER 
MACHINERY PRESSURE 
for DOCKS, &c. \ PUMPS for 
—— — a eae wal ee oe 
DOCK PUMPS. | # sane 
- i ST Se Davey MmoTORS. 
ZAZZ <a a) ¥! Zs iS 2 Wy WY{WY 
DRAINAGE \\ . ae 
PUMPS. STEAM PUMPS. 
Oatalogues Registered Tole. Address : 


‘*HATHORN, LEEDS. 1 


1745 
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LL 


TRADE | 


L&L 


MARE. 


eSs: 
gagt 


HT] 
Palate. 


: TNS 


High Pressure Wrought Iron or Steel Main Steam Pipes up to 3 ft. diameter, with Flanges and Branches Welded on. 


Albion Tube Works, 


TUBE MAHFAES, 


a 


> Se 

















WORTHINGTON PUMPING EN 





YD & LLOYD 


TRAD HH 


L&L 


MARK. 


1564 


BIRMINGHAM. 


GINE CO, 





153, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams: “ Tune Harp, London.” 


Wa 
Sir 


VERTICAL PATTERN. 











The Worthington Ballast Pump. 


WORTHINGTON. 






TRADE MARK. 


WORTHINGTON PUMPS ARE THE RECOGNISED STANDARD FOR 
PUMPING MACHINERY. 


Telephone No. 1614. 





THE WORTHINGTON BALLAST PUMP. 


This Machine was constructed to meet the requirements of steamship builders, and 
is now recognised and adopted by the principal marine engineers of this and of other 
countries as the standard design for this service and for oil-tank steamer work. 


It will be observed that its proportions are such as to secure the advantages of large 


pumping capacity with unusual compactness and moderate weight. 


This Pump is of the packed piston type, and has the valves so arranged that the 
water pistons are always submerged, thus making it particularly well adapted for long 
and difficult suction lifts, such as are met with in steamers carrying petroleum in bulk, 


and in steamers having extensive systems of water ballast tanks. 





; = WORTHINGTON PUMPS FOR ALL PRESSURES AND CAPACITIES. 


ARRANGED TO WORK EITHER VERTICALLY OR HORIZONTALLY, AND WITH EITHER 
IRON OR GUN METAL WATER ENDS. 


WORTHINGTON PUMPS FOR EVERY SERVICE. 


—— CATALOGUES AND ESTIMATES ON APPLICATION. — 


1 


) 














——e 
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fe RGINEERS & CoN TRAC TORS a 
10}, LEADENHALL STREEV, LONDON. 2.C. 


ABC and the Engineering Telegraph Code used. 








SOLE MAKERS OF 


KHRR’S 


PATENT 


PORTABLE 


RAILWAY 


TURNTABLES, 
TRAVERSERS, 
POINTS and CROSSINGS. 


LOGOMOTY BS 


WAGONS 














For every class of Work 


















oo es LIGHT and HEAVY RAILS 
an 
COLLIERIES, (All Sections). 
CEMENT WORKS, STREET TRAMWAY RAILS 
IRON WORKS, (All Sections). 
SUGAR PLANTATIONS, CONTRACTORS FOR TRAMWAY 
RAILWAY CONSTRUCTION. 
CONSTRUCTION, 
inci: Catalogue and Prices on 


application. 1434 


cesToois 


Ro Gauges: 
reine Appara 
Measurino & Testind ‘rains ine ade 


wi ail uy 

















A 
MANCHESTER SOR FORGING PLANT, 


GUNS, Gu n CARRIAGES 


CRANK SHAFTS. 


Air Vessels forTorpedoes,. Rgea 
Finished or te Forgings op @stings & Tool Steel. aed 








Ofavataltstatete 


Sra Ve Openshaw. we nem 
tints XS PANN 
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Telegrams: ‘MATHHR, MANOHHSTHR”; “BATHMETAL, LONDON.” 


| SOFTENING 
rf HARD WATER 


BY THE ARCHBUTT-DEELEY PROCESS. 


For Steam Boilers, Wool-Washing, Scouring, Dyeing, Paper-Making and General Manufacturing 
Purposes; for Laundries, and for Water Works. 


PURIFICATION 
o WASTE WATERS 


From Works of every description, including Bleaching, Dyeing, Calico Printing and 
Paper-Making Works, Tanneries, &c. 


i i Ain di din Ai Ai Ai tin i i tie Ai i i 











Existing Plant may be seen in operation, and all particulars obtained on application to the Sole Makers— 
MATHER & PLATT, LTD., "™stws'tcmane” 
Be GENERAL ENGINEERS, 


‘SALFORD IRONWORKS, MANCHESTER. 8 

















| 





— GOLD MEDAL, PARIS EXHIBITION, i888. — 


THE BRITISH ALUMINIUM CO., LTD., 


Ss, VIOTONRIA STRAT, WHSTMINSTAN, LOnNDoNMW, S.w. 























Telegraphic Addrese—" ORYOLITE, LONDON.” 
BAUXITE MINES, PRICE LIST UPON APPLICATION. a 
Glenravel, Co. Antrim. ‘ ‘ H 
ALEMINA WORKS, PURE ALUMINIUM, GUARANTEED PURITY 98 | 993% H. . pone poh hae iia 
aniiie iid THE BRITISH ALUMINIUM COMPANY, Lurrep, have the SOLE CROSIER, STEPHENS & CO., 
Sepere, Sectiand. i nat = ol of PURE el —— Street. 
U by THE ELECTRIC AND ELECTROL 
pee ter ots gum QS > PROCESSES, and consumers should insist upon all metal ar he Gaer ‘Street. 
Lo o nx Purchased bearing this Company’s trade mark, 














BAUXITE—HYDRATE of ALUMINA and ANHYDROUS ALUMINA. 
ALUMINIUM INGOTS, SHEETS, WIRE, TUBES, ANGLES, CASTINGS, FORGINGS, STAMPINGS, SOLDER, &c., &c. 


LIGHT ALUMINIUM ALLOYS in CASTINGS, SHEETS, ANGLES, &c. Strong as Brass, Oast Iron, é&. 
ALUMINIUM BRONZE. Strong as Steel, Tough as Wrought Iron. SPECIALITY.—PROPELLERS and PROPELLER BLADES. 


Too Buyers of Aluminium. 


Referring to the Advertisements of the Aluminium Supply Company, which recently 
appeared in this Paper, THE BRITISH ALUMINIUM COMPANY, LIMITED, Hereby give 
Notice to the Trade that an Action for Infringement of their Patents was, to the 
knowledge of the Aluminium Supply Company, commenced on the 20th day of September, 
1896, against a large and well-known firm for purchasing from the latter Company 
Aluminium manufactured by the Pittsburgh Reduction Company. This action is now 
pending, and all purchasers of such Aluminium from the Aluminium Supply Oompany 


will be liable to similar proceedings. 1788 
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SIEMENS BROTHERS & C0, Lid. 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUFACTURERS OF 
INDIA-RUBBER, GUTTA-PERCHA, LEAD-COVERED WIRES AND CABLES FOR TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT WORK. 
MATERIALS FOR LAND LINES, IRON TELEGRAPH POSTS, INSULATORS, INSTRUMENTS, BATTERIES. 


Electric Mine Exploders, “Monae le gr bac om Fire, Police and Railway 
pparatus, 


DYNAMOS "AND ALTHRNATOERS, 
REVERSIBLE MOTORS. 


TRANSFORMERS, LAMPS, AMMETERS, VOLTMETERS, ELEOTRIOAL APPARATUS OF ALL KINDS. 


CONTRACTORS FOR 
SUBMARINE OCABILEIS AND LAND LINZDS. 


CENTRAL STATIONS FOR THE SUPPLY OF ELECTRICITY. 


HLHOTRIO RAILWAYS AND TRAMWAYS AND THH TRANSMISSION OF POWHSHR (BY HLHOTRIOITY). 


Electric Light and Power in Mills, Factories and on Board Ship. 
SOLE MANUFACTURERS IN ENCLAND OF HELLESEN’S AND OBACH’S DRY BATTERIES. 

















AGENTS FOR “SIEMENS’” GLOW LAMPS, AND MENEELY TUBULAR BEARINGS. 





OFEICES : 


LONDON: 12, QUEEN ANNE’S GATE, WESTMINSTER. 
GLASGOW: 264, West Goorge St.  MEWCASTLR-ON-TYME: 15, Victoria Bldgs., Grainger St. West. MELBOURNE: 46 & 48, Market &t. 


WokREs: Wooiwion, EAmN'=T. 1279 
__ Cable Address—“ SIEMENS, LONDON.” Codes—“A B c,” “A 1,” “ENGINEERING.” 


CAMERON PUMP | 


ESTABLISHED 1862. 














OVER 
21,000 


SOLD. 


JOHN CAMERON, 


INVENTOR AND MAKER, 


OLDFIELD ROAD IRON WORKS, 
SALFORD, 


MANCHESTER. ™ 





SEE | LAST WEEK'S ADVERTISEMENT FOR SHIPBUILDERS’ TOOLS. 








ENGINEERING [JuNnE 26, 1896. 


STOTHERTano PITT, umrrep. 


— SPECIALITY: — 


| ELECTRIC fe NES: 























As made for the East and 
West India Docks. 


WA FOR SUBEID HARBOUR. Southampton Harbour Board. 


HARBOUR MAKING PLANT. 


TITANS from I0 to 100 tons. 


Concrete Mixers. Railway Plant. Turntables. 
Water Cranes. 


PUMPS. HYDRAULIC MAGHINERY. 


BOILERS. ane ENGINES. 
BATT EL, BNGLAMND. 


TELEGRAMS: “STOTHERT, BATH.” 


CAMEL HAIR BELTING. 


F. REDDAWAY & CO., Ltd. (Proprietors of the above trade name), having noticed that other persons are 
trying to draw attention to their own belting by directly stating theirs is the “original” of the world-famed 
“CAMEL HAIR BELTING,” might—with equal truth—retort that the “scooped logboat of the prehistoric 


savage” is the “ original” of H.M.S. “Majestic,” and other “ imitations!” | 

There is one reason why all persons implicated, endeavour to make use of our trade name. It is aptly 
stated by Lord McNaghten in his judgment in the House of Lords in the recent action, “REDDAWAY v. 
BANHAM,” as follows :— 

‘““When a trader’s goods are a drug on the market so long as they bear his own name, or 
proclaim their true origin, and yet are saleable at once if marked with nothing but some com- 
mon English words. ; 

‘‘Owing to the excellence of Ppeiclanrany's manufacture, his Belting became widely known 
all over the world. It was advertised as ‘Camel Hair Belting.’ It was ordered, sold and invoiced 
as such; and so ‘Camel Hair Belting’ came to mean Reddaway’s Belting, and nothing else. It 
was admitted at the trial that for about 14 years no belting had been made or sold under the 
description of Camel Hair or Camel Hair Belting, except by Reddaway, and certain persons 
whom he had promptly challenged and stopped.” 


ALL PERSONS ARE CAUTIONED ACAINST APPLYING THE WORDS “CAMEL HAIR BELTING” TO ANY COODS NOT OF OUR MANUFACTURE. 


CAMEL HAIR BELTING, 


per F. REDDAWAY & CO., Ltd., ‘ 
MANCHESTER. 
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VULCANITE AND 





VALVES, CORD, EBONITE, 
TUBING, CELLUVERT 
BALL VALVES, FIBRE. 
BUFFERS, SHEETS, RODS, 
PACKING OF ALL | | > A | _ || OR TUBES, 
DESCRIPTIONS, eS = = for 
DELIVERY : ELECTRICAL 
AND SUCTION PURPOSES. 
HOSE, Mig VULCANITE AND 
CELLUVERT INDIA RUBBER. 
FIBRE, | SHEET, TUBES, 
for PUMPS, 
ENGINEERING VALVES, BALLS, 
and &c., &c., 
MECHANICAL | me §=FOR CHEMICAL 
PURPOSES,  |aeeepeeeeecuereae \VES FROM OU E aa Coane! «= PURPOSES. 
Se ate el eee = (hs mE aria 





PRICH LISTS UPON APPLICATION. 


DAVID MOSELEY & SONS 


OCHBAPHEIEIL FInLD WOREZS, ARDWICE, MAN OMIESTEE. 


Telegrams: ‘‘ MOSELEYS,” Manchester, London and Glasgow. WAREHOUSES 
MANCHESTER -2, 4, and 6, New Brown Street. | GLASGOW-—57, Miller Street. | PARIS -20, Rue des Marais. 
LONDON-—14, Aldermanbury Avenue. BIRMINGHAM-—Union Chambers, Needless Alley. BRUSSELS—14, Place Sainte Gudule. 1619 














POPPI 


9 JOHN BROWN & C0,, Limited, 


SHE PERIHLD. S 


MANUFACTURERS OF THE FOLLOWING 
Section of “‘ Serve” Tubes. 


SPECIALTIES ™ MARINE PURPOSES 


“HARVEY” Patent STEEL, “ELLIS” Patent STEEL FACED, ALL STEEL or IRON 
ARMOUR Plates and Bolts. 

| LARGEST Sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, 
Solid or Hollow, Rough Machined or Finished. 

“ELLIS & EAVES” Patents SUCTION DRAUGHT COMBINATION, producing 
the greatest amount of Evaporation combined with Hiconomy and VComfort. 

“~PURVES" Patent Ribied BOILER FLUES, unsurpassed for resistance to Collapse by any Present Type | 
of Flue, in any respective Thickness and Diameter, and possessing special advantages over all other types. 

} “SERVE” Patent Ritted BOILER TUBES, giving more Steam per Pound of Fuel than any 

other Tube or Combination. 

| “VAN OLLEFEN” Pat. Gear for Quick Lowering of Doors of WATER- TIGHT BULKHEADS. 

} FLANGED BOILER END PLATES or the Largest Sicss, Flanged in HYDRAULIC | 

| PRESSES in ONE Zeat. | 


} STEEL PROPELLER BLADES ana BOSSES, well known for Ezcsptional Soundness and 
a __ Sinoothness of Surface. ins | 
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Crossley’ “Otto” Gas Engines, 


Represents New Type 30 HP. 
Nominal High-Speed Electric 
Light Engine. 


GREATLY REDUCED PRICES. 





















CROSSLEY BROS, Ltd, Openshaw, MANCHESTER. ~ 
MAUDSLAY, SONS & FIELD, t«. 


avenevanndst se, J & BOILER MAHIAELERS, 
CONTRACTORS to HOME and FOREIGN GOVERNMENTS, and CONSTRUCTORS of ENGINES to indicate any Horse-power required. 


Makers of AUXILIARY ENGINES of all Types, and to suit all requirements. 


ENGINES 


For Electric Lighting, Centrifugal Pumps, Feed Pumps, Ei'ge 
Pumps, Air Compressors, Fans for Ventilating, Fans tor Forced 
Draught, Ash Raising Engines, Boat Hoisting Engine, Turbines, &c., 


a2 MARINE ENGINES 


Compound or Triple-Expansion, for High-speed, Screw, and Paddle 
Steamers, Torpedo Boats, Yachts, Launches, and Fast Cruisers, 
Oscillating or Diagonal. 




















Sole Agents and Makers in England for 





Feed-Water Heaters and Evaporators of Approved Design. 
Estimates given for Complete Distilling Plant for Warships & Merchant Steamers. 








Engine Works: Westminster Bridge Road, Lambeth. Boiler Works: Greenwich. 


AGENCIES { LIVERPOOL—14, Water Street. NEWCASTLE: |, Queen Street, Quayside. HULL—Commercial Chambers, 52a, Saville Street. 
Telegrams—‘ Evaporator, Liverpool.” Telegramse—‘‘ Rex, Newcastle.” Telegrame—“‘ Strong, Hull.” 1669 
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“NIAGARA 


Crusher Pulverzer and ~© NIAGARA 
Concentrator (wa) PIL VERIZER 


GOLD QUARTZ, FLINTS, BARK, 
CEMENT, EMERY, GUM, 
GLASS, PHOSPHATES, GRAPHITE, &c., &c. 











EIMITED, 








Registered Offices—3, WHITEHALL PLACE, LONDON, S8.W. 





Telegraphic Address—‘‘ EgyeT1an, Lonpon.” Telephone No. 3695. 





The Crusher can be seen working at any time. For full particulars 
apply to the Offices. 


EASTON, ANDERSON & GOLDEN, Ltd. 


SOLE MANUFACTURERS, | 


| ERITH IRONWORKS, ERITH, KENT. 


ALUMINIUM. 


The ALUMINIUM SUPPLY COMPANY, of 38, Victoria Buildings, 
Manchester, Agents for the PITTSBURG REDUCTION COMPANY, 
desire to inform all persons that they are prepared to supply 
Aluminium in any form at the lowest rates. 


The Aluminium Supply Company deny that the claim made by the 
British Aluminium Company, Limited, that they alone have the Sole 
Right to sell Aluminium made by any Electric or Electrolytic Process 
is tenable, and they are prepared to defend any action at Law brought 
against them, and they have instructed their Solicitor, Mr..H. Stanley 
Sugden, of 10, lronmonger Lane, London, E.C., to accept service of any 
such proceedings. 


NOTE.—This Notice appeared on the 6th December, 1895, but no proceedings against 
The ALUMINIUM SUPPLY CO. have yet been brought by The British Aluminium 
Co., Ltd. 


The ALUMINIUM SUPPLY COMPANY beg also to intimate that they are defending the action 
brought by the British Aluminium Company, Ltd., on behalf of the large and well-known 
firm referred to in the latter Company’s advertisement, and that they are prepared to 
defend similar actions brought against any other purchasers of their Aluminium. They, 
therefore, caution purchasers against placing any reliance on advertisements or circulars 
containing threats of legal proceedings. 1607 
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» RODGERS = 
PULLEYS’ 


idbee 
‘L0C9', LEEDS 

(REGISTERED. ) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, & BOSS, 


THE ONLY WROUGHT IRON PULLEY MADE. 


ovER [00,000 'N use. 


Messrs. MarsHatt, Sons, & Oo., 7 kee .. of our at their Dep6t, Marshalls’ Buildin 
me  Senagien Road, London, jon he. , - 





















SOLE MAEHERS : 


HUDSWELL GLARKE & CO., 


RAILWAY FOUNDRY, LEEDS. 
SOLH AGHNTS: 





North of France—J. B. Mason, 17, Rue Faldherbe, Lille. | North of Engiand—Snowball & Co., Side,N’castie-on-Tyne 

Russia—S8. Q. Martin, Little Morskol No. 19, Quartier 4, oe District—Robertson & Co., 9, Old Sneddon &t. 
8t. Petersburg. 

Austria—J. Egli, 1, Bez Frellung 7, Vienna. Dublin and South of Ireland—Jas. F. Roberts, 72, Francie 

Northern Spain- Sturgess & Foley, Madrid & Valladolid.| Street, Dublin. 

Southern Spain—Edwin Plews, Malaga. eS ent eo os ne ecengggra 

Italy—A. Sington & Co., Manchester and Milan. isace & the Vosges, ndinavia & Switzeriand—Messrs. 

a George Thomas and Co., Manchester. 
eeiiee & Ghtees=F. GS. RS Sa, NE S| ek, Lae, Ce, SETI, 000 


London Merchants—F. BLUETT DUFF, 5, Laurence Pountney Hill, B.0. 














db») 


‘e, Diagonal Triple-€ Expan. yi Paddle Engines 


Diagonal ent sc. Paddle oe 


Engines up to 2600 I.HP 


am = a se ¢ 
4 Ti ee 80. En 
\ up to 6000 | apsines 


= = PI anss iin si 
oe Z = ‘ pale Steet gl aid /Estimates, Bui or a Senin ine Gove <= " 
oe maa S| Dy eal on application. | gus 





‘AS "i 
— 7 SNe Tee I 
Serr Tee UN i 





ae 


HIPBUILDERS,= 2% 
st JIRONFOUADERS, BOILER MAKERS AND 
GOVERNMENT CONTRACTORS, 


(ON ADMIRALTY LIST) OO anviiic 


THISTLE WORKS, #aemeemuuae 
M2) Bow. PAISLEY. 


1436 
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THE UNIVERSAL ENGINE 


(RA WORTEVS PATENT) 


IS SUITABLE FOR ALL PURPOSES, 


Including ELECTRIC LIGHTING, PUMPING, Mel 
DRIVING FACTORIES, TUGS and LAUNCHES. ho 


SOME OF ITS FEATURES ARE : 


Automatic Expansion. 
Governing within One per cent, 
Automatic Lubrication. 
Natural Drainage of Cylinders. - 




















IT IS MADE 
SIMPLE, COMPOUND, 
and 
TRIPLE-EXPANSION. 





FOR PARTICULARS APPLY TO— 0 9S TO 


THE BRUSH ELECTRICAL ENGINEERING C CO., Ltd. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 1816 
“ESTABLISHED A CENTURY AGO. | I@GIESs3 AWARD, CHICAGO, 1893. 


WM. JESSOP & SONS Limited, 


MANUFACTURERS OF 











MANUFACTURERS OF 


Cast Steel Rudders,/ GRANK SHAFTS,/Lool Steel, 


STERN FRAMES, SELF-HARDENING STEEL, 


SHEET STEEL, 
BRACKETS, STEMS, SPINDLE STEEL, 
Propeller Blades, 








LAGGING SHEETS. 





ee STEEL FORGINGS 


OF HEAVIEST DESCRIPTION. 


BRIGHTSIDE WORKES, SHHEFFIHLD.  . 
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THE LARGEST EXHIBITORS Gloucester Railway Carriage 


AT THE 








WAGON CO., LIMITED, 


GLOUCHSTHR, ENGLAND. 
A. SLATER, General Manager. 





Telegrams—“ Slater, Gloucester.” 
Short Postal Address—* The Wagon Company, Gloucester,” 





SOLE MANUFACTURERS OF 
LUARD & LINDSLEY’S PATENT 


IMPHRIAL INSTITUTH DURING THB SCREW COUPLING 

















INTERNATIONAL RAILWAY CONGRESS. oak deaeeas, sceuion. 
Fire Proof. Non-Heat Conducting. 
Durable. Removable. Light. Efficient. 
APPROVED ENDORSED 
BY THE BY THE 


BOARD OF UNDERWRITERS. UNITED STATES GOVERNMENT, 








AGIEIMNTs-— 
London : 
HOBDELL WAY & CO, 
13, Crutched Friars. 


Glasgow : 
P. FERGUSON, - 
19, Royal Exchange oer cere. 


THOMAS ROBINSON & SON, 


EtOCE DD AX. Ei. LIMITED, 
















WOOD-WORKING MACHINERY, ENGINES, AND BOILERS , 
HIGHEST AWARDS, PARIS, 1889: [a PRIZE, HIGHEST AWARD, © 


THE GRAND PRIX & GOLD MEDAL! © ANTWERP EXHIBITION. 












Ha — is 2 Ye Lb : - 
LOG FRAME. LARGE FLOOR-BOARD PLANING MAOHINE. PATENT ROLLER-FEED SAW BENCH. 6C02 


CORLISS ENGINES 


anD PUMPING PLANT. 
JOHN COCHRANE, 


ENGINEER, 1874 
—— by GLASGOW. 


SSS 


























iio —E 
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BOLLING & TOW Ei, LONDON, Ec. 











Foasanty We. BIRD & CO: 2, LAURENCE eure HILL. 
Engineers and Merchants pcan hein yor Pm Nery om 
Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c, Agents for Foreign Governments. 
M1 PLANS AND ESTIMATES 
FOR EVERY DESORIPTION OF 
KF. | Machinery Installations, Tools, Railway & Tramway Material, Mining & Contractors’ Plant. ft 





STOCKS OF NEW AND SLIGHTLY DEFECTIVE RAILS: 1823 








— pi nie CORRUGATED BOILER —— 


Cj WLLL VILL VIM a 
0 ea! alag ad” we Se 














The oortapedlion running ‘spirally break up dhe, flame, ated give much greater Sjiinating power. They also strengthen 
the Tube, and being more Elastic will not draw from the Tube Plate. 
HAVE BEEN TESTED AND PASSED BY THE BOARD OF TRADE. 


EDWIN LEWIS & SONS, TUBE MAKERS, WOLVERHAMPTON. 


PATENT MICA GREASE 


SAVES SO 10 9O PER CENT. OVER COST OF OIL. USED ON ALL KINDS OF MACHINERY AND SPECIALLY ADAPTED FOR INDIA & HOT CLIMATES, 


PATENT MICA-COTTON PACKING. PATENT MICA-FLAX PACKING. 
PATENT MIGA-ASBESTOS PACKING. PATENT MICA-INDIA-RUBBER PACKING. 


“MICA” BELTING SYTRUP. 
The ap bet ge of these Packings over ordinary Packings are:—THEY DO NOT HARDEN IN THE GLANDS. THEY ARE MORE DURABLE. THEY DO 
NOT SCORE THE RODS, but put a MICA SURFACE on them similar in appearance to Electro Plate. They are 25 per cent. lighter than ordinary Packings. 

















SOLE PROPRIBTORS AND MANUFACTURERS, 


THE MICA LUBRICANT CO., 


SOU TT Ex — ENGLAND. Gfigitansiy 


Telegraphic Address: “MICA, SOUTH SHIELDS.” National Telephone No, 2077. 1496 


JAMES ARCHDALE & CO, Birmingham, 


Contractors to Her Majesty's War Department, the Lords of the Admiralty, the Council of State for India, the Crown Agents for the Colonies, & the Foreign Governments, 
OONTRAOTORS FOR MAOHINE TOOLS TO THE ROYAL ARSENAL, ROYAL DOOKYARDS, ROYAL MINT, &c. 


-in. CAPSTAN LATHE—Self Acting Automatic. 
or HIGH-GLASS MACHINE TOOLS| ‘ oso 
COMPLETE PLANTS of MACHINERY for | with spor, Bevel, Mitre Gears, and all | i. | 


















manufacturing— Racks Machine-cut from the solid, 
MAGAZINE RIFLES of all kinds. eT a8 
BAYONETS. RADIAL DRILLING MACHINE. 
AMMUNITION for SMALL ARMS, 2 tt, 6 in, Radius. 


SPORTING AMMUNITION. 

QUICK-FIRING AMMUNITION. 

8 and 6 POUNDER QUICK-FIRING GUNS. 
PROJECTILES for QUICK-FIRING GUNS. 
PROJECTILES for GUNS of any CALIBRE. 
WHITEHEAD TORPEDOES. 


Telegrams: “ARCHDALE, BIRMINGHAM.” 




















Codes used ABC (Fourth Edition), and —2 ud SCREW CUTTING LATHE. 
The Engineering Telegraph Code. Paoro. No. 264. 7-in, Centre with Backshaft, Puoto, No. 117. 836 
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TAYLOR & CHALLEN, Ltd., Engineers, BIRMINGHAM. 
PRHSSHS, DIHS, LATHES, oc. FOR SHEHT MEHTA. 
FACTORY STEAM ENGINES, SHAFTING, PULLEYS, &c 


TELEGRAMS, “DERWENT, BIRMINGHAM.” 741 


TURBINES | “EUREKA” GRAIN CLEANING MACHINERY 


The “Little Giant,” for developing For Grain Warehouses, Flour Mills, Breweries, Distilleries, &c, 




























water power, with any fall from 3 ft, 
Vertical end Horlacntal Types, | OVer 160 different styles, sizes, &o., with capacities ranging from 5 to 3500 bushels per hour. 
253 Sold to the Canadian - 
Government. SOLE MANUFACTURER— 





= Ss. ELOWES, 64, MARK LANE, LONDON. 
= ee _—_—_— And at SILVER CREEK, N.Y., U.S.A. 1190 
“ Little Giant” Turbine. Contractor to H.M. Government, also Russian, French, Indian, Egyptian and Cape Governments. “ Eureka’ Wheat Sconrer. 


FRIED. KRUPP, Cast Steel Works, Essen-on-the-Ruhr, Germany, 


— MAEBDR OF -— 


Crucible and Siemens-Martin Steel ae and Oastings up to any weight. 
Also Cast Steel Stem, Stern and Rudder Frames; Steel Ship and Boiler Plates ore we Bars, &c. 
Forged and Cast Steel Rolls, Pinions, Housings, &c., for Rolling Mills. Best Oast-Steel Tyres, 
rank and Straight Axles. Orossings. rought-Iron and Oast-Steel Disc Wheels, &c, 
Finished Guns and Steel Shells. Also Solid Steel Armour Plates. Tool Steel of all Descriptions. 


Apply to AUGUST REICHWALD, Sole Representative for the United Kingdom, 9, New Broad Street, LONDON, E.C. 
































NAPIER BROTHEES, iii. wots: 100, Ms KT, GLASGOW. 







Telegrams : (j 
“ Windlass, Glasgow.” eS Patentees and 
ABO and Al Oodes used, Manufacturers ot 
All kinds of Deck and 
Haulage Machinery, 


Travelling Cranes, 
Ship and Harbour 


PU CIUAC) Cu) 
UP{O10J PUB [LUO|OD ‘oO eM 
“Hep oy; 0) yuoupujoddy Aq sz0j0vz009 





Contractors by Appointment to the Admiralty, 
War Office, Colonial and Foreign 
Governments 


Cranes, Clutches, 
Brakes, Mining 
Machinery and Oil 
Bi Plant, ———— 
Napier’s Patent Sombined | Steam and Hand Hoisting Engine for workin fargo, underground haulage, ides 








NETTLEFOLDS LIMITED, BIRMINGHAM, 


MANUFACTURERS OF 


WESTON'S DIFFERENTIAL RATCHET BRACE. 


a WOOD SCREWS, COACH SCREWS, CARRIAGE BOLTS, 
oa STOVE SCREWS, PIPE STUDS, CLOUT NAILS, 
SQUARE AND HEXAGON NUTS, RIVETS, COTTER PINS, &c. 














WESTON’S PATENT 
DIFFERENTIAL RATOHET BRACES, 








WESTON'S PATENT 
DIFFERENTIAL RATGHET BRAOES, 





4 
8 
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Corrugated Steel F urnaces- 


As made by the Farnley Iron Company for High-Pressure Boilers. s 
> \ 








Farnley 





Annular Corrugations for Marine Boilers. Spiral Corrugations torr | ,ancashire Boilers. 
Are made also to receive conical Cross-tubes. 


Address, The Farnley Iron Company, Limited, Leeds, England. 


THE “BUFFALO” INJECTOR. 


HIGH GRADE, DOUBLE | Automatic & Re-starting. 


TUBE MACHINE. | cuir acting WATER REGULATION 
Lifts 24 ft. UNDER ANY CONDITIONS. 






CLASS A. 





Takes Hot Suction Water. ape pov igen “Cleaning. nag 

CHEAPNESS with 

WORKS WITH STEAM RELIABILITY. 
20 Ib. to 200 Ib. MEETS ALL ORDINARY CONDITIONS. 











|, el || P 
= => io, Prices and fall particulars upon application to 


GREEN& BOULDING, 


BNGINEDEENS, 21,F HA THAARSTON A ST. gion i =z1.c. 


‘ Liverpool : — Pd pee gd ge William Moult St. os: ROBT. FERGUSON & SONS, 11-15, Royal Exchange Lane. | Derby: G. C. OGLE & SON, +e Lowen a 
, Suction Sunderland : , 28, Fawoett Street. a THOS. HILL & CO., 12 to 30, Spoutmouth, Gallowgate. India: A. J. BOLTON & O0., 82, Jackson G! 


AGENTS: Hull: GEO. CLARE HY SONS. “Waterhouse Lane. effield: A. M. WILD, 18, High Street. Russia: DAVIS & ALEXEEFF, Moscow. 








OverrLow 
Telegraphic Address : 


Temperature, London. 








a 


EORTING BROS., 


ENGINEERS, 53, VICTORIA STREET, WESTMINSTER, S.W. 


— MAKERS OF — 
INJECTORS for Locomotive and Stationary Boilers. 
/ STEAM JET ELEVATORS and SILENT WATER HEATERS. 
STEAM JET AIR COMPRESSERS, EJECTORS, VENTILATORS, &c. 
STEAM JET UNDERGRATE BLOWERS for BOILERS & RE-HEATING FURNACES. 
STEAM TRAPS and SEPARATORS. GILLED HEATING PIPES and RADIATORS. 
EJECTOR CONDENSERS for all kinds of Steam Engines. 














Patent Injector. 
bie pa ur, PULSATORS (Difect-acting Steam Pumps). Patent Steam Trap. 
we RPRIOpS, &c., OM APPLICATION. page to sees 


























VIGKERS, SONS & CO., LIMITED, SHEFFIELD. 


eerie Office, 28, Victoria Street, Westinbistor. S.W. 
TOOL STHHL OF ALL DHSORIFPTIONSB. 
BEST CAST STEEL TYRES, CRANK & STRAIGHT AXLES. 


MARINE CRANK & STRAIGHT SHAFTING & PROPELLERS. 


SOLID CAST STEEL CROSSINGS, BELLS AND HEAVY STEEL CASTINGS. 
CONTRACTORS TO THE BRITISH GOVERNMENT FOR 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. 
SOLID STEEL ARMOUR PLATES. " 























_54 














JOHN FOWLER & C0. (Leeds), La. Engineers, Leeds 






































= 


eas 


STEAM CULTIVATING TACKLES on the Double and Single Engine System, suitable for every class of Crop. 





















































= dq = = 
Z -) ai 
" — oi : ” Mid 
. = Joun FOWLS ac’7 peas 
Ri : —s_ l { 
4 I 
‘J 
AGRICULTURAL ENGINES adapted for Thrashing, Hauling, Pumping, Chaff Cutting and General Farm Work. ™” 
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BAILEYS “AQUA-THRUSTER” 


A PISTONLESS STEAM PUMP WHICH MAY BE APPLIED TO MANY USES THAT WOULD QUICKLY WRECK OTHER TYPES OF PUMPING MACHINERY. 











Messrs. J. A. KEETCH & SON, Bristol, say of 
the ‘‘Aqua-Thruster.” 


We sold the No. 4 “AQUA-THRUSTER” to a Con- 
tractor who uses it to empty a cesspool or dross 
for closets, at a mansion. It is sixteen years ago since 
it was cleaned out, and he ealcula it would take 
him four or five days to again clean it, but in four 
hours the ‘‘AQUA-THRUSTER” had half emptied it. 


Messrs. HY. HAWORTH & SONS, 
Stone Quarries, Nelson, Lar- 
cashire, say:— 


The “ AQUA-THRUSTER ” has 
given us entire satisfaction, and 
taking into consideration the distance 
the steam hag to travel—viz., about 
180 ft.—we are surprised at the quantity 
of water it forces to a height of about 
50 ft. It has saved itself already, in 
doing away with the carrying of water 
to our Steam Oranes, Smithy, &c. 








>» LAA ODMLOATION OF MANCHE 
CANAL 
QOMTLA CT OR S| Al YAS) < 
"VY QOLM RATHI DSTER CLEARED 


AIP CMON ZZ ONS 2 LO). 





View, from a Photograph, ofa Manchester Salt Warehouse, the Foundations of which were cleared of 
Mud and Water by Bailey’s “ AQUA-THRUSTER.” 


BAIL.EY’s 





‘ AQUA-THRUSTER™ STEAM PUMP 


4 


1. Has no Pistons, Slide Valves, nor Rods. 
2. Requires no Lubrication nor Packing. 
8. Will pump Mud, Slurry, Sewerage. 

6. 

Fs 


ESS 


_ ae 


Will work slung in Chains or Ropes. 

. Has no Exhaust Steam. 

. Can be used tor all purposes tor which a Pump is required. 
8. Will never wear out. 


4. Will work for years without repairs. 
6 


SSSSSSSSSSSS 





SES 


All Sizes in Stock. Price Lists on Application. 











Messrs. CHANCE BROS. & CO., 
Limited, Smethwick, Birming- 
ham, (who use only 5 Ib. 
pressure of steam), say — 


Your No. 6 “AQUA-THRUSTER 
ig doing ite work satisfactorily. 


48 EMPLOYED FOR WELL-SINEING [32> 
PURPOSES. \ 


Messrs, JNO. FREEMAN = 





and SONS, The Granite | Mr. J. H. ROBERTS, Manager of 
Quarries, Penryn, Corn- the Wood Royd Collieries, 
wall, say: : Honley, near Huddersfield, 


says :— 





The “ AQUA-THRUSTER” 
which you supplied to us some | 
months ago has given every 
satisfaction. We have received 
the second one ordered, and 
hope to start it in due course, 


Sole Makers: W. H. BAILEY & CO., Ltd., Altion works, 8alfor, MANCHESTER. 


Just Published. ix Shillings, Post Free, “BAILEYS PUMPS AND HYDRAULIO MACHINERY,” 380 pages Demy 4to, Bound in Cloth, 
— Probably the most complete Catalogue of its kind in existence, 1258 


I have watched the working of your 
“AQUA-THRUSTER” for some time, 
and am much pleased with it. 






CAVATIONS. 





THE “AQUA-THRUSTER” AT WORK DRAINING DOCK EX 
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SMITH BROTHERS & CO., —2ess~ 
KINGSTON ENGINE WORKS, GLAS a —~, 


Makers of all kinds of Shipbuilders’ and Boilermakers’ Machinery, 


Ecoentric and Lever Punching and Shearing Machines, Beam Bending and Horizontal Punching Machines, 
PATENT ADJUSTABLE Z IRON AND ANGLE IRON CUTTING MACHINES, 


Plate Bending Rolls, Plate Flattening Machines, Cold Iron Saws, Boller Shell Drilling Machines, Plate Edge Planing 
Machines, Hydraulic Garboard Strake Flanging Machines, Hydraulic Rivetting Machines, 
Pumps and Accumulators. 








Telegraphic Address: 













VERTICAL PLATE BENDING ROLLS. HORIZONTAL PLATE BENDING ROLLS. LEVE 


STERN WHEEL STEAMERS, 


BT WARROW & CO., LONDON. 





PUNCHING MACHINE. 1820 
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“INEZ CLARKE,” [60 ft. by 28 ft.; speed, 16 miles an hour; draught, |6in. “STEPHENSON CLARKE,” II6 ft. by 24 ft.; speed, 13 miles; draught, 13 in. 


These vessels have been successfully running on the Magdelena over 14 years, and are still in thoroughly efficient condition. 


Stern Wheel Steamers have been found by experience to be the best type of vessel for shallow river navigation, and of these, Messrs. YARROW have constructed 
a large number of successful examples for all parts of the world. ey build them varying in length from 60 ft. to 200 ft., and in draft from 6 in. to I8in. 














<“THH HNGINEHERING THELEGRAPH CODE” USED. 1624 
HEENAN & FROUDE, iim. FE" A IN S- 





ENGINEERS, 
am 


BIRMINGHAM (i Eee ND FANS 


D ( | a We : = = +] : ss § ‘ h \/ 
MANCHESTER, (yt IMM redk, alia? be FANS 
Le ~ ~ = > |. ff ae | i VA | s | B ; FOR 
Ventilation, 
Blast, 


= _ Forced —s00 
Draught, 


&c. &c. 
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SELF-ACTING INJ ECTORS. 


sais GRESHAWMW’S PATENT. 
A large Stock of these and every other pattern of Tnjector. 


ALWAYS READY FOR IMMEDIATE DELIVERY. 


SUITABLE FOR ALL CLASSES OF BOILERS. 


OIROULARS AND ALL INFORMATION ON APPLICATION. 

















we 


€ 
& 
OVERFLO 














LONDON OFFICE: GLASGOW: W. Lester & Son, 11, West Regent St. 
NEWOASTLE: Tangyes Limited. 
A. L. SACRE, 60, Queen Victorla St., £.C. saeiadinr'e: snnenmmenaneaat 


ry GRESHAM & CRAVEN, Ltd. 
CRAVEN IRONWORKS, ORDSALL LANE, MANCHESTER. 


TELEGRAPHIC ADDRESS: ‘‘ BRAKE, MANCHESTER.” 1644 




















COMBINATION INJECTOR 
(All necessary Valves are Self-contained). 






































FOR ELEOTRIO LIGHT INSTALLATIONS. 


HIGH-SPEED ENGINES. 


FOR DRIVING DIRHOT OR BY BHLT. 


Throttle Valve or Patent Automatic “ Shaft” Governor, 


‘tala 
=seaomeae” ENGINES AND DYNAMOS COMBINED AND TESTED 
- == IPSWICH; *™“2z™™ LONDON. 


Telegrams: “RANSOMES, IPSWICH”; and “ANGLIA, LONDON.” 


JOHN FUrLL.IsS & SON 


8ST. ANN’S LEATHER WORKS, GLASGOW. 


PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. 


ORIGINAL MAKERS OF COTTON CANVAS BELTING, and of LLAMA HAIR BELTING. 
7 fe Most Stretchless, Most Pliable ak in the Market, TAPHR OONE and QUARTER TWIST DRIVING. 












































LEATHER FIRE HOSE. 


NEW PATENT. 
A Flat Chain Belt ng above illustration) on a rounded pulley never works well, onl of the Belt A Flexible Centered Ohain Belt, Arched on one or both sides (as above illustration), takes a perfect “ 
has Pulley contact. The os pe Tarek my how tay 


OLD STYLE. 


ST. ANN’S CROWN LACES. 


loss of power from slip is great. The rivets grip of a rounded pulley, without straining the rivets or loss of power from alir. 
— ane LINK CHAIN BELTING, ARCHED TO SUIT THE ROUND OF ANY PULLEY, IS THE BEST POWER-TRANSMITTING BELT IN THE MARKET, ——— 
Mlustrated Price Lists on Application. 
WAREHOUSES (on LONDON—Shippers’ Warehouse: Mr. F, B. DUFF, 5, Laurence Pountney Hill, E.O. MANCHESTER—Mr, JAMES SCOTT, ogee te 


SusaxHold L S.NNV ‘LS 
“SHIHLVI1 IWOINVHOIW 40 SONI Tiy 


BIRMINGHAM—Mr. DAVID WINDRAM, 17, Cannen 88, 
Consumers’ do. Mr, A. W, THOMSON, 22, St, Mary Axe, E.O. LEEDS—Mr. CHARLES BEST, 12, Mill . nt 


MANUFACTURERS OF SEHOLTAL CANVAS GUTTA-BALATA BEILIING. 9382 
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weet LOCOMOTIVES 








Of all Sizes and Gauges, for Main & Branch Lines, Contractors, Collieries, Ironworks, &c. 
PHOTOGRAPHS, SPECIFICATIONS, AND PRICES ON APPLICATION. 


= PECKETT & SONS, 


a Atlas Locomotive Works, BRISTOL. 


shina * ith Cylinders to 16 in. in dia., 4 and 6 wheels coupled wendy 
eaten Address : “ PECKETT, BRISTOL.” EE ee SOE ee des ae 505 


JAMES FAIRLEY & SONS “22” 
Genera ommend age” TOOL STEELS 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 























Is considered to the HARDEST and TOUGHEST Steel made (al oe the Marhet Small samples free to approved buyers. 
KOT S.--JAMES FAIRLEY & SONS’ WORKS (Bramall Lane, SHEFFIELD, ta st Forge Rolling Mills, B: HAM) are merely Branch Departments. and 
ear All Communications should be addressed to the Head Ofices—OLD D MINT, r SHADWELL STREET, BIRMINGHAM. 1719 











FRASER & CHALMERS, Lro., LONDON & CHICAGO. 


London Office: 43, Threadneedie Street, Ei.C. 
- icileslaenieigidiiiae PUMP, WITH RIEDLER’S PATENT GEAR. 


Dia. of shemoninte 73 in. and 103 in. Stroke, 30 in. 








This inci pump runs Sew iil 
continuously at a SPEED OF 120 R P.M. 
against a head of 90 Ib. per square inch, 
without shocks, and has attained a working 
speed for short periods of 180 R.P.M. 

The valves are automatically closed, 
and have NO SPRINGS OR OTHER 
HINDRANCES to a free uncontracted 
water way. 


We manufacture several types—up to 
200 revolutions per minute. Catalogue 
in preparation. 1608 








PATENT REVOLVING BEARING. 


a m N! LATEST INVENTION. 














Reduces Friction to Minimum. 
Saves 75% of Lubricant. 
Lasts Four Times as Long as 
the Best Bearing. 

Hot Necks Impossible. 
Applicable to all Bearings. 











1459 


WE ABSOLUTELY GUARANTEE TO CURE ANY BEARINGS FROM HEATING. 


NO CURE, NO PAY! 
THE REVOLVING BEARING CO., RIBBLE ENGINE WORKS, PRESTON. 
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ree fens Cwn ee §~§=—Sss ROGERS - LOCOMOTIVE CO., 








OF PATERSON, NEW JERSEY, 
BUILDERS OF 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVICE. oe 


PATERSON, NRW JERSEY, UNITED STATES OF AMERICA. 
Established 1881. | Annual Capacity, 1000. BALDWIN LOCOMOTIVE WORKS, Puitavevpnia, U.S.A. 


BURNHAM, WILLIAMS -& ©OO., PROPRIETORS, 
BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


Adapted to e variety of servi: watahae ves eh to standard gauges an — ee Like parte of different engines 
= a 1p cene cinantcestaaihy Sekeseenapabin 


Rack Rail Locomotives, Blectrc Locomotives, Compressed Air Locomotives, 


WINE LOGOMOTIVES, NARROW GAUGE LOCOWOTIVES, STEAM STREET CARS, da. 
AEE Wokx THOROUGH T @Gwv. Bei. 
Oable Address; “‘ Banpwin, PaiLapsiraia j" ** Ropapura, Lowpon.” 1692 


London Office: Dashwood House, 9, New Broad Street. 

















| Pres area 5 
































ean Wak 


BOWMNEH ABNGINE WorREzEsS, LEDS, oa 2486 


Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15 ins Oylinders, on four or six wheels, always in stook or in progress. 
Makers of Robbins’ Patent Driving Axleboxes. Bpecifications, Fhotos., and Prices cn application, and Special Designs sent on receipt of particulars of requirements, a 


FLOUR MILL MACHINERY 


MODERN ROLLER SYSTEM. 


zz. H. & FE. TORNEAR, 


(182) IPSWICH; and (Y), 82, MARK LANE, LONDON, E.C. 


COMPLETE INSTALLATIONS FROM ONE SACK PER HOUR UPWARDS. 
PLANS AND ESTIMATES TO BONA-FIDE ENQUIRIES. 


STEAM ENGINES, BOILERS, TRANSMISSION GEAR FOR DRIVING ABOVE. :., 


wermeece Telograms: “ Gippeswyk, Ipswich;” “Canvassers, London.” | Codes: A B CO, 4th Edition, 1883, The Engineering Telegraph Code. 


CROSBY STEAM GAGE & VALVE CO. 


TRADE MARK 
‘Gotp MEDAL (HiaHEsT AWARD) a) ww wah PARIS EXHIBITION 1889. 
Highest AWARD CROSS WORLD'S FAIR, 1893. 


Manufacturers of Steam Engine Indicators, Sight-Feed Lubricators, “ Pop” Safety 
Valves, Water Relief Valves, Chime Steam Whistles; and Sole Agents 
for the Mason Reducing Valves, and Ohapman Full- -way Stop 
Valves, for Water, Steam, Gas, Oil and Ammonia. 


A LARGE STOCK ALWAYS READY FOR IMMEDIATE DELIVERY. 


75, QUEEN VICTORIA STREET, LONDON. 


; CROSBY IMPROVED 
OROSBY-WAAREN-HAUS, Rodingsmarkt, 33, HAMBURG. 108 
mossy INDICATOR, for High Speeds. HENRY CHAPMAN, 10, Rue Laffitte, Paris,  SIGHT-FEED LUBRICATOR. 
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THE CLAY CROSS CoO., 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &e. 


WOoORES : CLAT CROSS, NEAR CHES THRE ITELD. | 


—————= THLAGRAMS: “JACESON, CLAY C3ROS8B88 22. 5 1307 | 
L.ONDON OF EICE: i2, BURWOOD PLAOF, Ww. ™" 


‘ESTABLISHED asso. Cot. : SIVMr'r'=z, MAKER OF Telegraphic ee 
ecial and General MACHINE. TOOLS |. 


For Bridge Sp Shipbuilders, Boiler Makers, General Engineers, Machinists, &c. 
PARAGON IRON WORKS, HAE IE Ax, HNGLAND. 










































~~ ee ee ee a 








Ready for Delivery, 








One of the Larczst and Designer and 
Mosr Vaniep Stocks of Constructor of 
Maoutne Toots in : 
England. All kinds of SPECIAL TOOLS. 
Send -~ ee Every Machine Guaranteed. 
6-ft. Dole. Geared Wall Radial Drilling Machine, Inspection Invited. Sin, Holliw Spindle Capstan Lathe. eee a rene vere "ae ee we 











MATTHEW PAUL & CO. 


MAEEHRES OF 


FANS p ENGINES for Forced Draught & Ventilating. 
ENGINES & BOILERS or taunctes & Yacht 

ENGINES & BOILERS for Electric Lighting, up to 1000 I.HP. 
MARINE & LAND ENGINES & BOILERS or au sort 
AUXILIARY & CENTRIFUGAL PUMPS & CONDENSERS. 


BUILDHRS OF 


LWUNGHES & YACHTS, Smite 


LEVENFORD Wonks. D U M BA RTON Pe im Sing'e Valve <a et hen a. | 
Hampsongco. | = 


STROUD, GLOS - 


London Office: 


110, Gannon Street, €.6. 


MANUFACTURERS OF 


LEATHER BELTING, 
COTTON AND HAIR BELTING, - 


ALL MILL AND MECHANICAL 
LEATHER. 


HYDRAULIC PUMP CUP 
LEATHERS, &e. 
FIRE HOSE, &c. 


S. & Co.'s Patent Leather Belts are € 
withoutcross joints and are guaranteed * 
ter and stronger than any other 
leather belts; some of them dee the 
largest in the world and — 
___bwor or three ordinary bel 


~-Bleven py 


Telegraphic Addresses | 765 
“SAMPSONS, STROUD.” 
“JOINTLESS, LONDON.” 
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SELIG, SONNENTHAL & CO., 


SOLE EUROPEAN AND COLONIAL AGENTS FOR THE 
GENUINE STOW FLEXIsB SHArET. 


Great Improvements have been re- : E < 
cently made in these Shafts, which ‘ j y at 

add considerably to their flexibility 

and durability. 

They effect a great saving, wherever 
it is desirable, on account of its weight 
or position, to take the tool to the 
work instead of taking the work to 
the tool, and they transmit rotary 
motion in any direction from motive 
power. For this reason they are ia 
general use for Drilling, Reaming, 
Tapping, Grinding and Polishing 
Heavy Mahinery. 

































= 














For Backing-off Milling Cutters. 
: cy ’ 


. .. 
copy" 
SOLE LICENSEES OF SOLE EUROPEAN AGENTS FOR THE | SOLE LICENSEES OF THE 
PAYTON’S PAT H PATENT BAOCKING-OFF TOOK PATENT HIGH-SPEED SENSITIVE 
ENT MAC INE TAPPER DRILLING ATTACHMENT. 


Hi | | 


LU. 












Converts the largest Drilling Machine into a 
Sensitive Drill. 
Prevents breakage of small Drills on large Drilling 








Ns 
For Drilling, Tapping, and Studding, all of which can be done eee 
without removing it from the Machine. Drills, Taps and 


Studding Sockets instantly changeable. Prevents Breakage of 
Taps. Secures Studs firmly in place, Taps and Studs Holesin- | 
accessible by other means. Only oneTap required for each size. | This apparatus can be fixed between the centres of any ordinary lathe, the ahaping tool being held 
in the tool rest and run up to the cutter, so as to take the desired cut, when the backing off is | 
effected in first-class manner in a few minutes. 


NEw CHuUuCHS 


FOR LIGHT, REGULAR, AND HEAVY WORK. 
SOLE EUROPEAN AGENTS FOR 
Whiton's Combination Chucks.| Whiton’s Heavy Universal 


eee ee: a OE Scroll Chucks. 


and Reversible. Modern requirements in connection with 
the massive Turret and Special Lathes, 
It is not pecans to throw any com- | which are now such important factors in 
bination device ‘‘in” or ‘‘out” to make | the economical production of the heavier 
the chuck universal or independent. In | classes of lathe work, cail for Chucks of 
— by the scroll (universal) me- | correspondingly heavy proportions, 
chanism, it is not necessary to apply the | Chuckscapable of perme deeyrs condi- 
wrench successively in different positions | tions have not heretofore been offered, 
around theChuck. The body of the Chuck | but Whiton’s heavy Chucks meet this 
is made without any joint. Notrouble-| demand. These new Chucks are per- 
some lever and no blocking or other | fectly suited to hold heavy castings, 
means, heretofore necessary in preventing | forgings, projectiles, &c., &c., with suffi- 
the lathe spindle from turning. When | cient firmness for any lathe operations. 
the jaws have been porn He penne The bodies are made of one _— only 
the jaw screws do not need to be mani- | and bey. 4 deep underneath the Jaw. 
pulated again until the Chuck is to be| The Jaws are fitted with two guiding 
adjusted for some other work. ribs instead of one. 


Sole Agents for THE “CLEVELAND” CO.’S Increase Twist Drills. 


Machines, 
Drilling of small holes done in one-fourth of the time. 






































1841 


85, QUEEN VICTORIA STREET, AND LAMBETH HILL, LONDON, E.C. 
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For BEARINGS of Eve | nag 
a id The BURHAM BRICK, LIME, & CEMENT CO., Lti., 
Eine " 7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 









ANTI-ATTRITION METAL CO., LTD., 
Emerson Street, Southwark, LONDON, 8.E 


BAILEY’S PATENT 
Sight-feed ‘‘ DIAL” Lubricator, 
FOR BEARINGS. 

No Serews, No Lock-Nuts. 


Easily Re-set to Normal Working 
Position after Stoppage. 1729 





Can be had through all Dealers. 
Tohold 1 oz., 6/6; } pint, 8/6; § pint, 12/6 


W.H. Bailey & Co.,Ld., Manchester, 


When ordering Specify 
MoekL=zEHO D’S 


ANTI-FRICTION METAL. 


The best for Loco., Marine and all 
kinds of Engines and Machinery. 


PHOSPHOR and MANGANESE 
BRONZES, CASTINGS, OR INGOTS. 


APPLY, SOLE MAKERS, 1818 


A. McLEOD & CO., 


MIDDLETON BRASS WORKS, HARTLEPOOL. 














PERFORATED METALS 


OF EVERY DESORIPTION 
FOR COLLIERY AND ENGINEERS’ 
REQUIREMENTS. 


ARTISTIC METAL NAME PLATES. 
W. BARNS & SON, 


PERFORATING WORKS, 750 


CHALTON ST., LONDON, N.W. 





RHODES’ PATENT 


RENEWABLE: SEATED VALVES 


For Steam, Water, Acids, &c. 










—WYVW 30VYUL 


TRADE MARK— 
“ RHODASBESTOS.” 


B. RHODES & SON, 


234 & 240, Bow Road, 
LONDON, Ei. 


Castings in Patent Metals, Gun Metal, Bras: 
&co. 1608 





BURHAM WORKS, near AYLESFORD, KENT. 
London Depots: BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dock, Nine Elms. 


PORTLAND, SsiEPPy AND ROMAN ORIENT 
Grey Stone and White Flare Lime. _ Great Ouland Oliff Hydraulic Lime. 


Gault and Clamp Burnt Bricks, Oornice Tiles and Tubes, Pether’s Patent Diaper Bricks, i. 


. ; IRON ROOFS. OD I AND BUILDINGS 








FOR ALL PURPOSES -AND ALL CLIMATES 





RAILWAY, MINING, 
AGRICULTURAL PURPOSES. 












SPECIAL ATTENTION GIVEN TO EXPORT WORK. 
— Constructional Ironwork of a 
DRAWINGS AND ALL INFORMATION ON APPLIGATION. 


1411 























Gear a euitine for the “Trade 


Having special facilities for producing Machine-cut Wheels 
as used on our Standard Lathes. 





We furnish Estimates for Cutting Teeth in SPUR WHEELS 
up to 7 ft. diam. 8 in. piteh.; also Bevel, Mitre, Worm, and 
Spiral Wheels; and Racks, in large or small quantities. 


i) JOHN LANG & SONS, 


JOHNSTONE, near GLASGOW. 


LONDON OFFICE: 72, BISHOPSGATE STREET WITHIN, E.C. 
WM. JAFFREY, REPRESENTATIVE. 908 
Agent for Newcastle District: Mr. WM. STEVENSON, 82, Side, Newcastle-on-Tyne. 





JOHN LANG &SONS 
JOHNSTONE 











Telegraphic Address: “ Infusion, London.” 


Z\ TELEGRAMS 
TINKERS-HYDE 


‘GQ 


HIGH PRESSURE ¢E BOILERS 


ASPECIALITE (& go NTE: ANYOIZE = —- 


me MT CLOVER 2C° 
| Electric Gable Makers. Salford. 


INQUIRIES 


SPECIAL 
ae 


MACHINERY = 4 
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_ NIE, HARVEY 
& 60., Ltd., 
“BUREEKA” Scotland Street Engine Works, 
~ ESTABLISHED — MAKERS TO H.M. ws ipa 
1863. ) GOVERNMENT. = 








SPEPICIALITIAS : 


Bent Spirit Level Tubing 

Syringe and Syphon Tubing 
Hydrometer and Saccharometer Tubing 
Ornamental and Coloured Tubing 
Coloured and Flint Cane, &c., &e. 


BIRMINGHAM. 


1688 


‘‘Eureka” Water Gauge Glasses 
Thermometer Tubing, Enamelled and Plain 
Barometer Tubes, Enamelled and Plain 
Cylinder Tubing, Enamelled and Plain 
Egg and Hour Glass Tubing 

TUBE WORKS, 


JOSEPH TOMEY & SONS,“ tm 


LONDON WAREHOUSE & SHOWROOMS—98, HATTON GARDEN, E.C. 


CARRICK & WARDALE 


GA TESEEAD. 


IMPROVED COMPOUND INDEPENDENT AIR PUMPS AND CONDENSER 


SUITABLE FOR MARINE AND STATIONARY ENGINES. 














lad Aci (: 


Se eae 



















Fly -Wheel, Direct -Acting, 
Duplex, 


COMBINED AIR Vertical and Horizontal, 
— Slide Valve, 
Feed, Bilge and Ballast 
CIRCULATING a 
for Marine and all 
PUMPS. Purposes, — 

















ESTABLISHED OVER 50 YEARS, 


MAKERS OF ALL KINDS OF 


SUGAR MILLS 


INCLUDING 


PATENT FIVE ROLLER MILLS. 


HARVEY’S 
PATENT 


*/Triple-Effet 


. Evaporator 


Now in use in all Sugar Growing Countries, 


AND EVERY REQUISITE FOR 


Sugar Plantations, 


ALSO HIGH-CLASS 


STEAM ENGINES & BOILERS. 





SPECIALTY. 


Sugar. Refineries fitted up 
complete for refining all 
classes of Sugar. 





MAKERS OF 


Rolling Mill Engines, 


AND OTHER PLANT 





used in the Manufacture of Steel and Iron. 





Having taken over all the 
drawings of the late firm of 
MILLER & CO., 
Vulcan Foundry, 
COATBRIDGE, 
we are now carrying on the 


Manufacture of Steel Plant in 
all its branches. 





ware Sren ani Bird 
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DUST FULL FURNACE. 








For Burning AVERAGE 
Coke Dust, SAVING 
Breeze, 60 PER CENT, 
Coal Dust, 
de, 
under various pour 
. sapied 660 AT WORK. 
8team Boilers, 
BRYAN DONKIN & CO., Ltn, 
Southwark Park Road, Bermondsey, London. sad 


SOLE AGENTS FOR GRANGER’S FURNACES FOR LANCASHIRE, YORKSHIRE, &c. 


- MeDOUGALL’S PATENT 


MECHANICAL STOKER, 


Simple. Durable. Cheap. 

















MILLWALL Docks, Lonpon. 
Coal bill reduced 25 per cent.. An entire absence of smoke, No trouble whatever with the apparatus, 
CuasteR Water Works Oo. 


1 
eae ANCHESTER ALUM Wonks. 


McDougall.—P. SPENCE & SONS. 
“ Excetsion Works, Dewszury. 


d most satisfacto ‘< as regards economy of fuel, smoke-consumption, and simplicity of 


ki B, BUL 
or parte.— 
— re Miis, Ba’ 


TLEY, 
We find a considerable saving in fuel and labour, besides being me BROOKE WILFORD & CO. 1170 


W. B. HAIGH & CO., Ld., ‘Globe Tronworks, OLDHAM, 


GEORGE JONES, Ltzd., 


ESTABLISHED 1803, 
LIONEL STREET FOUNDRY, BIRMINGHAM. 














AND 


‘Complete ROLLING MILLS for all Metals.| 





Machinery for Making TUBES and WIRE. 
MILL GEARING of every description. = 













Shafts and pin of 
Siemen’s Martin 
INGOTSTEEL Webs 
of best forged Iron 
Shafts uptolSinches -*G&- 
diameter COMPLETED Gate 








ane K- LAMA Net + 
~ 















iN 70 HOURS from the receipt siaunensians: 
larger Shafts proportionately quick. 
Above letters to be telegraphed with 
corresponding dimen 









“THOMAS RICHARDSON & SONS, LTD, 











The Mechanical Stokers, fixed 1880, gave this Co. such thorough satisfaction, another set was ordered | 
1882. | 


Twelve years’ rience. Meantime another form of stoker tried, ultimately substituted by the 





aS PATENT MANHOLE & SLUDGE DOORS 
C=. apes 





KINNING PARK IR TRONWORKS, 
BLASGOW. ¢ 








MARSHALL, FLEMING & JACK, éatctctsr MOTHERWELL 
Overhead Travelling Cranes 


OF ‘EVERY SIZE AND TYPE. 


ELECTRIC CRANES. 





























High Level Bridge, Manchester Ship Canal. “Length 322 Feet, 


ANDY HANDYSIDE & C0.,L°. 


Britannia Works, 104, Queen Victoria St., 
DERBY. LONDON. 


Managing Director, 
A. BUCHANAN. 











‘DEEP WELL PUMPS. 
PATENT 
EAST FERRY ROAD 
PNEUMATIC = encineerina works 
COMPANY, LTD., 
GRAIN MILLWALL, LONDON, E. 
Crane 1a 
Weighing, Machines 
ELEVATORS. pimps 





" Marine Engineers. Heillepeell, 
a 














— a) 
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28 apa STANDARD 
oo x 
§ Sw % 





MACHINE GREASE, 


MINIMISES FRICTION 
AND EFFECTS AN 
IMMENSE SAVING OVER 
LIQUID OIL 
Perfect Cleanliness, 
Certainty of Lubrication 
with our Patent 


STAUFFER 


AND 


TELLTALE 
LUBRICATORS 






SOLE -<X 
MAKERS— 


TRIER 
BROS. = 


GOAL MINING, SIZING & WASHING PLANT. 


Reducing, Concentrating, Screening, 
Elevating, Conveying and Loading Machinery for any 
Minerals. 
PATENT CHAIN HAULAGE, SPIRAL SCREENS, SHAKING SCREENS AND KEEPS. 
Patent Coal Breakers with Splitting Action. Coke Breakers. 


HIGH CLASS ENGINES, BOILERS, PUMPS, FANS, AIR COMPRESSORS, ROCK DRILLS. 
Section of Coal Washery sup- 


CUMBERLAND WORKS, CAMBERWELL. 


Office: 19, Great George Street, Westminster, 
LONDON. — 



























































anno" owt lied, and treating 1200 tons 
is eras —_ ‘ per day of eight hours. ng, 
for Fine ‘Coal, i -s 
with Pelspar’ ae IVAN Iron Buln 
Beds. ¢ SEED. ef Ble Roofs and 
Lae nitceoy = <a Pramas all 
BOON el cel A 
Complete A. Rare a8 e =| Perforated 
im ane | Ve Plates. 
0 6 silage Z Cillil a = coma 
for Coke pare H ys > Testing Works 
Making. | nme yal : an de ot KALK. 


















Numerous Plants already supplied by us of cinamess up to 2500 ae In 10 saa 


THE HUMBOLDT ENGINERRING WORKS CO., KALK, te. Clog, 

















Contractors to Contractors to 
Her Majesty’s Government The Indian Government, 
and The Natal Government and 


The London County Council. 


CROSBIE $ 
PAINTS. 





Guaranteed genuine and free from adulteration, Metallic Oxide Paint of High Percentage | 9j/®) 


for Structural Ironwork. Quick-Drying Red for Girder Work, &o. 
Paint for Ships’ Bottoms. 


ADOLPHE CROSBIE, LD.|§ 








RALPH HORSFIELD & Co. 


Chapel -en-le- Frith, 
DERBYSHIRE, 
MECHANICAL ENGINEERS. 





A large number of our standard sizes ot Engines in Stock 
to supply Shipping orders. 


ILLUSTRATED PRICE LISTS AND TERMS ON APPLICATION. 


NEW DESIGNS OF HIGH-SPEED ENGINES, 


BOTH VERTICAL AND HORIZONTAL. 
Telegraphic Address: “FORGE, CHAPEL-EN-LE-FRITH.” 





1578 











BALL VALVES 
BIB COCKS 
STOP COCKS = UNBREAKABLE 
As Supt totheveriot BIL ES. 
WATER ‘ 





COMPANIES 











1625 





COLOUR WORKS, WOLVERHAMPTON ™ 





HAYWARD- TYLER & CO,; 90 & 92, Whitecross St., London, E.C, 
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SCHOFIELD’S PATENT 


COLLAPSIBLE TLE Pees DOCK 














Ke + Pe es ee a x" s z é 
ie g ai 
3 Oe Saree ee 
JAMES | SOHOFIELD, Oontractor, 21, GROVE ST., HULL 





= Ex Ei 


AQUA DRAINER 


— AND — 


ee STEAM 
TRAP. 


Adapted forall Pressures 
and Situations. 





Land or Marine. 





Sent Out on Approval. 


JOHN DEWHURST & SON, 


ATTHROLIFFH ROAD, 


SHEBHEEIALDYD.- 
ALSO MAKERS OF STEAM AND WATER SEPARATORS, 


mn 
































THE TEES SIDE TRON 
& ENGINE WORKS C0,, Ltd. 


MIDDLESBROUCH. 





ENGINEERS, IRON FOUNDERS, 
BRIDGE BUILDERS, 


MAKERS OF nites IRON. 


“ TEESSIDE.” 


789 


TELEGRAPHIC ADDRESS .- 
ae —— 








THE 


DRUM PUMP, BLOWER 
and EXHAUSTER. 


For PumpingfWater, Air, Semi-Fluids, &c., and also AIR PUMP 
for Jet or Surface Condensing. 








TEMPERLEY TRANSPORTER. 








COALING H.M.S. “ROYAL SOVEREIGN.” 


60-ft. Transporters used at the Naval Manceuvres. Each 
Transporter put 40 tons of coal on board per hour. 





FOR FULL PARTICULARS AND CATALOGUE APPLY TO 


THE TEMPERLEY TRANSPORTER COMPANY 
12, BISHOPSGATE STREET WITHIN, LONDON, BO. x: 








3 lb. Pressure and upwards Guaranteed as Blower. 
26 in. to 27 in. in Vacuum obtained as Air Pump to Condenser. 


One Firm has now <2&> Drom Pumps working, some over THREE years. 


DRUM ENGINEERING Co. 


65, ATHOL ROAD, BRADFORD. ™ 

















Tk 
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TELEGRAMS: “ CUNDALL, SHIPLEY.” TELEPHONE No, 4075, 
CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 


“OCOUND ALA” 


PATENT OIL & GAS ENGINES 


Read this Testimonial. 
Legps Art Porrsry, Learuixy Roav, Hunsiet, LEEps, 
April 23rd, 1896. 


Messrs. R. CuNDALL & Sons, Lrp., Shipley. 

Dear Srns,—I am pleased to inform you that the 30 HP. *‘Cundall” Oil 
Engine, which I purchased from you in December, having now been in work 
for about Lo months has, so far, given com lete satisfaction 

Besides being satisfied that the ‘* Cunda! Oil Engine is of very high-class 
werhuenship, Iam much gratified — the exceedingly low cost of working, 
which is far Ceiow what I was led to 

For instance, the amount of Oil wel never exceeds One Gallon per hour, 
and we have run 50 hours with a consumption of only 40 gallons of oil, carry- 
ing an average load of 25 brake HP. ; a cost of about }d. per hour per HP. 

The result thus obtained is remarkable, and should be the ae? of placing 
your Oil Engine in the first rank as a motive power.—Yours truly, Tas LExps 
Art Porrery. ed) R, HAUPTMANN, ” 





10 minutes from the time of lighting the lamp. 


MAEEBRS : 


R. CUNDALL & SONS, Ltd., Shipley, YORKS. 


LONDON OFFICE: 30, stonncuexin ST., E.C. (wear Lup@ate Circus.) 


G. BRAULIK, 


217 & 218, Upper Thames St. 
ARC LAMPS, ors: cteRxenwets, E.c. 


The celebrated ‘‘Kirting and 
Mathiesed” for continuous and 
alternating current; all latest 
improvements and prompt de- 
livery from London pot at 217 
and 218, Upper Thames Street. 
Speciality : New Patent alternat- 
ing (“shunt”) lamp, Pattern 8, 


CARBONS. 


Sole Agent for the celebrated 
‘“*Siemens ” Bag ree 2 ; large stock 
London. 


INCANDESCENT LAMPS 


The ** London” (Phillips) lamp ; 

large stock in London; high 

efficiency lamps and those for 
ships’ use a speciality. 

Volt = Ampére Meters of first- 
class standard quality. 


Azc Lames, Ruststaxces, Cnoxine Conus. Pricesand Terms on application. 


A VERY GOOD THING, 


In fact a mutual benefit, if you write us for our Catalogue before you purchase. 


WEIGHING MAOMINAES 


If you buy high-class ones, 


wm 


Telegrams : 
* BRAULIK. STONDON. : 


(@) 


Telephone 
No. 150765. 





Established 10 Years. 





























GUARANTEED STANDARD Vour aND AMMETER 
FOR DIRECT AND ALTEPNATING 
Gravity TyPe aND FoR Sars’ UsE. 1704 








WRITE FOR LI8T No, 67 B, 


8 & 10, Stockwell St., 
GLASGOW 


PATENTEES AND GOVERNMENT 
CONTRAOTORS, 


Manufacturers . mn 1 Eastiaes 
100 TONS. 


N.B.—We have. supplied the Admiralty 
with * the Platforms Wei; Machines 


they have uired for five years, and 
are never had t a single’ complaint. 


TAUGHAN BROG, Sumerfod ‘WILLENHALL, General Stamp 


DROP FORGINGS, 
for all purposes, in Iron or Steel, to any "Pattern or Model. 


w0 



















STEEL SPANNERS, 


Single or Double-ended, to suit all sizes of 
bolts and nuts from } in. to 1} in. diam, 








ign: Bb cme 
P.8.—I must not forget to mention that the Engine can be started in abet 





THE HUNSLET ENGINE COMPANY, FOS 


LOCOMOTIVE 
TANK ENGINES 


Ot all descriptions end any 
Iron 


nee ote, 
Branch Railways 
&e., &e.” 


choamsbancey ot ell an 
Gauge of Railway. 


ee 








REDUCE YOUR ELECTRIC eer ‘BILL 
BY USING 


THE “DAYLIGHT — 


\ Lamp. 


(oh 


ECONOMIC 
24 Warr 
LAMPS 
A Speciality. 


0, Berend & Co., 


DUNEDIN HOUSE, 
BASINGHALL AVENUE, 


LONDON, 













INCANDESCENT ~~ 





1193 


























BOILER CRAMPS. MUDHOLE CRAMPS. 





Prey ti) 


DIES CUT TO ANY MODEL OR REQUIREMENT. 











Patent 
Sagoo 


HODGES: ss BLOWERS 


“PRICES GRE oneATLyY 3 REDUCED. 
— Saal oom ge Foroed Draught and Vet Ven' Fy &o., &o. - 
ENGINEERING WORK, MACHINE MAKING AND REPAIRS UNDERTAKEN. 


_ HODGES & OO., Engineers & Millwrights, 


Cazenove Road, Stoke Newington, LONDON, N. 1227 


tue patent “ FOLECTIC” Disintegrator 


for GRINDING in ONE OPERATION, from GOARSE to the 
FINEST POWDER (CHANCED AT WILL) 
MATERIALS oF THE MOST 
' VARIED DESCRIPTION. 
THe “ECLECTIC” 1 a1so SPECIALLY VALUABLE 
;. for CHEMICALS AND BONE GRINDING, &c., &c. 


Our latest Circular (sent on application gives over 500 
Capacities on the most varied materials (from A to W). 


The GRINDING MAOHINERY CO., 


16, MARK LANE, London, E.C. 
Working extensively in the United Kingdom & Abroad. 


Four of our est “ Eclectic” Disintegrators have been supplied 
oe to Her Majesty's Government, 1772 

















Each Machine com; site swith Feeding 


Return 
ber. 


ALEX. WILSON, 172, FENGHURGH ST., E.C. 


ijn of ‘“ Vauxhall Ironworks. 


Hi Pr and 
oppe. Air Ch 























Steam 


r Purchasing a 
for the international List—issu 
TELEGRAMS—“ INGENIEUR,” ma 


Before Ordering o 
1306 
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HYDRAULIC 


TOOLS 


APPLY 1 


RICE & CO., 


ELLAND ROAD, LEEDS. 














. —— 
- i Asante’ wr eeaes 













TELEGRAPH - - += = = = = “PRESS.” 768 





| wa VIEW OF NEW ERECTING SHOP. 


JOHN HETHERINGTON & SONS 


wun mancnesters MANCHESTER, "re" 0 Su 








ger /. 
Sy 4 M Wilt 
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STATIONARY, LOCO. AND MARINE ENGINEERS, SHIPBUILDERS, MILLWRIGHTS, &c., &c. 

















h THE INDIA RUBBER, GUTTA PERCHA & TELEGRAPH: Works C®: L™: 
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| BRANCHES. \\ 


| LIVERPOOL : 54, Castle Street. ; 
| BRADFORD : 1, Tanfield Bdgs., Hustlergate. 
| SHEFFIELD: 1, Fitzalan Square. 

| CARDIFF: Pierhead Chambers, Bute Docks. 


|| SWANSEA : 60, High Street. 

|| BRISTOL ; 28, Clare Street. 
MANCHESTER : 9, Sussex Street. 

| NBWCASTLE.ON-TYNE : 59, Westgate Rd. 
| PORTSMOUTH ; 49, High Street. 

|| BIRMINGHAM: 27, Albert Btreet 

| GLASGOW : 8, Buchanan Street 

|| BELFAST: 83, High Street. 
|| DUBLIN: 15, St. Andrew Street. 


| | 

















TELEGRAMS. 








Head Offices—Silvergray, London. 
Works—Graysilver, London. 


SILVERTOWN. J 


WORKS: SILVERTOWN, ESSEX; and PERSAN-BEAUMONT, FRANCE. OFFICES: 106, Cannon St., LONDON, E.C. 
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= Blue & Ferro-Gallic Prints, 


White Line on Blue Ground and Dark 
Line on White Ground, 


PRINTED PUNCTUALLY 


a A NX. uy, 
Railway Approach, London Bridge, S.E. 


TaLerHons No. 48 





“GENETIC” Patent VERTICAL MULTITUBULAR BOILERS .._ 3 
Unapproached for Efficiency and Durability. . 


a ema 5 myn Mitchell & Co., for several Warships, also to many of fly 
the Principal Firms and Steamship Owners throughout the country. 


“8T. LAWRENCE” DONKEY PUMPS 


Are Simple in Construction, Efficient in use, Excellent in Workmanship and very low | 
first cost. 1616 


Ram. 1 1 4 $ A! 8 Incu. 
Price a6 47 10 cat #1210 441716 £2210 Wonxxs. 
SEND FOR DESORIPTIVE PRIOB Li8TS, PARTICULARS AND DISOOUNTS. wh 
- T. TOWARD & CO., Ouseburn, NEWOASTLE-ON-TYNE. © 4 














| WILLESDEN 


ROT-PROOF 


CANVAS 


FOR BEDDING BRIDGE GIRDERS, 
As used by the S.E.R. Co., Bridge Contractors, &. 


FOR ALL CLIMATES. 


WILLESDEN PAPER & CANVAS WORKS 
Willesden Junction, N.W. 


ESTABLISHED 1870. 


DAVID AULD & SONS, 


WHITEVALE FOUNDRY, 
GULUASGOW, 


PATENTEES AND MAKERS OF 
AULD'S PATENT 


Steal Reducing Valves 


1817 














FOR 


4 LAND & MARINE PURPOSES. 


These Valves are extensively 

9¢ in use for supplying steam for 

purposes where a lower pres- 

“¥ sure of steam is required than 
j} that in the boiler. 


ALSO MAKERS OF 924 

















PATENT SPIRAL CHUCK 
(Self-centring). 1782 


€. TAYLOR, Bartholomew St. BIRMINGHAM 





Established 


CENTRIFUGAL PUMPS 


AND PUMPING ENGINES, 
For Docks, Oiroulating Purposes, Salvage Work, &. 
Cheapest and most Efficient Pump in the Market. 
spect thay we most — a 
Engines, pao Presses ian Pumps, Hydraulic 
Cranes, s, Lifts of ail kinds. 


DRYSDALE 4 CO., 


a= Lenny pry Wonus, GLASGOW. 1522 
Appasss; “ BONAOOORD,” GLASGOW, 








| | INSTANTANEOUS HEATING 
— GAS ENGINE TUBE — 
COOL # NEW-WAITE TC 


REDUCED TO 76 


A Technical Office 
Thirty Years in VIENNA, Austria, undertakes the 


EXPLOITATION OF PATENTS AND SPECIALITIES 


CONCERNING 
MACHIN AEN YW, 


As also the Representation of large Industrial Enterprises of all kinds for Austria-Hungary. 
EXCELLENT REFERENCES. 
Apply for particulars, R 95857, care of RUDOLF MOSSE, VIENNA, 








1711 


REPLACE ,.u- 


Hydraulic Slide Valves by our 
ro PATENT 
\\ WORKING VALVES 


Which require Littte Repairs, 
No Lubrication, and give 
No Trouble. 


CEO. SCOTT & SON, 


44, Christian Street, 
LONDON, E. 


WHITMORE & BINYON. 


MAKERS OF 


FLOUR MILL MACHINERY 


New Roller System. 
ALSO 


MACHINERY for WHEAT CLEANING, 
RICE CLEANING AND GRINDING. 


PORTLAND CEMENT MAKING, AND 
DIAMONDIFEROUS EARTH WASHING 
MACHINERY, &0. &0. «00 


me London Office, 64, MARK LANE. 


Works, WIOKHAM MARKET, SUFFOLK, 
The ‘‘ ENGINEERING TELEGRAPH CODE” used, 


MANLOVE ALLIOTT & 60., Ltd, 


ENGINEERS, 


NOTTINGHAM, 


LONDON, MANCHESTER, GLASGOW. 
MAKERS OF 


STEAM LAUNDRY MACHINERY. 
SUGAR MACHINERY. 
OIL MILL MACHINERY, 


And Machinery and Apparatus for the 


TREATMENT OF TOWNS’ REFUSE. 





Pressure, 


1815 


Connection to Hydraulic Exhaust. 


Machine, 
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WE LET STONE BREAKERS 


All Types, with Steel or Iron Frames ; also 
Mortar Mills, Concrete Mixers, Disintegrators, 
and Portable Engines, 
oa iene wale Option of Purchase, New and Second-hand, 


MASON BROS., 


Stone Breaking and Grinding 


BRANDON STREET, LEICESTER, 13 1207 











334% Saved.—LeatherBelting, 


Kigh-class quality as es. under rigid d@epart- 
menta linspection, to Home and Railway and Public 
Companies ; Mechanical and Electrical 
Corn, Cement Mills, &c. cell 
manufacture, and unrivalled durability, under most exacting 
conditions of work, fully guaranteed. 

SINGLE LEATHER yay ~ ’ ven 1d. per foot; 
+ em ae 2in., 3$d.; 2 3 3} in., 3 


4 in., 1s. 6d.; 6 in., 2s. 6d.; 12 in. 68. 3d. All per foot run. 
UNSOLICITED. 

“ Best we ever had.” 

‘* Fully as good as what we lately paid nearly three times the 
money for.” 

“ Mest extraordinary acid 

“ The quality is excellen 

“ Must admit the ‘ best "fs bot both BEat and cheapest.” 


Phe eye ntntna 
Paid to otdsene jor nensest ntetien) tm tho Welbet 
or 2 tam ony port, FOR OASH WITH 


ay > 
h, any W ‘idth, despatched instantly from stock. 
Bist BE TING CO., LTD., a, Ce Eat ean, ont 
33, Lime § London, E.0. 


1468 








SPECIALITIES 


LAUNDRY 
PLANT. 


COOKING 
APPARATUS 


BATHS ANB 
» WASH- 
; HOUSES. 
Catalogues, Plans and Estimates on application. 


W. SUMMERSCALES & SONS, Ltd., 


PHCENIX FOUNDRY, 
ERETG ate YY. 


TRON & STEEL TUBES 


AND FITTINGS 


1759 





VAY 
Oy Upp . 
<S Rs 





JOHN SPENCER, 


GLOBE TUBE WORKS, WEDNESBURY 
London Office: 14, Great St. Thomas Apostle, B.C. 





J. B. TREASURE & CO. 


fo GAUGE GLASS MAKERS, 
) STEAM GAUGE MAKERS, 

sj) LUBRICATOR MAKERS, 

ee WATER GAUGE COCKS, 
INDIA-RUBBER WASHERS 


8, VAUXHALL ROAD, 
LIVERPOOL. 


Contractors to H.M. Admiralty. 
956 
SAMPLES FREE ON APPLICATION. 
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TO ENGINEERS, IRONFOUNDERS, AND 
OTHERS. Messrs. 


- ‘ 
ruler, Horsey, Sons & Cassell 
will SELL by AUCTION, in lots, on the Pre- 
mises, Ceres Ironworks, Kingston, Surrey, on TUESDAY 
and WEDNESDAY, JULY 21st and 22nd, at Eleven o’clock 
precisely each day, MODERN ENGINEERS’ TOOLS, 
including nine Screw-cutting and other Lathes, 
Planing Machine, five Drilling Machines, Slotting and 
Screwing Machines, five Emery Grinding Machines, 
Punching and Shearing Machine, a 5-cwt. Steam 
Hammer, 12 Smiths’ Forges, two Fans, three 
Cupolas, Overhead Traveller, two Rumblers, Loam 
Mill, four Cranes, two Screw Presses, three Cir- 
cular Saw Benches, two Band Saw Machines, 
Planing and Trying-up Machines, Mortising Machine, 
four Weighing Machines, Oat Crusher, Engineers’, 
Smiths’, and Founders’ Tools, Grindstones, Vices and 
Benches, Horizontal Condensing Engine, Vertical 
ditto, Lancashire and Cornish Boilers, Shafting, Gear- 
ing, 80 tons Foundry Boxes, 50 tons Pig Iron, 20 tons 
Scrap, quantity New Bar Iron, Patterns, Manufactured 
Stock, including about 3000 ft. of New Leather Belting, 
from 1 in. to 4 in. single; Stock of well-seasoned 
Timber and Wheelwrights’ Material, Stores and 
Material, three Spring Carts, Office Furniture and 
other Effects 
Catalogues may be had of Messrs. Nets, HOWELL 
and MACPARLANE, 66, Watling Street, E.C. ; and of the 
AUCTIONEERS, 11, Billiter Square, E.C. 77 





K 779 


By Order of the Trustee. 

On WEDNESDAY, Sth JuLy, 1896, at Twelve for One 

o’clock precisely, 

Messrs. Bradshaw Brown, 
I HOOPER & PRICE will SELL by PUBLIC 
AUCTION, in lots, at the Vulcan Ironworks, Spencer 
Street, Limehouse, E., PLANT and MACHINERY, 
comprising Horizontal and Vertical Engines, Boilers, 
3 ft. Gin. centre Face Lathe, 14 Screw-cutting and 
Surfacing Gap Lathes, Drilling, Slotting, Shaping and 
Planing Machines, Punching and Shearing Machine, 
Smiths’ Tools, contents of Engineers’ Stores, and a 
quantity of miscellaneous articles. 

Catalogues may be obtained of H. W. Fice, Esq., 
Trustee, 37, Upper Thames Street, E.C.; of C. G. 
Brapsuaw, Esq., Solicitor, 85, East India Road, E., 
and 95, Leadenhall Street, E.C.; and at the AUC- 
TIONEERS’ Offices, Billiter Square Buildings, E.C., 
and Estate Offices, Millwall, E. K 760 


in Monpvay, 6th Juny, 1896. 


T > x 
Jirank Lloyd, Nuttall & Co. 
will SELL, by AUCTION, at the Royal Hotel, 
Geewe, on Monvay, Gth Juty, at Four o’clock in the 
afternoon, the 
ENGINEERING WORKS AND FOUNDRY, 
situate at Holmes Chapel, near Crewe, together with 
the MACHINERY and TOOLS therein contained, as 
previously occupied and worked by Charles Allen and 
Son, Horticultural Builders and Engineers, and very 
suitable for Agricultural Implement, Sewing Machine, 
sicycle, or any similar works. 

The Site of the Property contains about four statute 
acres or thereabouts, and has a very large frontage to 
the L. & N. W. Railway Co., from which a siding can 
be put in at nominal expense ; and it has also a very 
extensive frontage to the main road. 

The WORKS consist of Smiths’ and Fitters’ Shops, 
68 ft. by 22 ft., with four brick hearths; Pattern Room, 
”4 ft. by 22 ft., with Store Room over; there is an 
arch-way, 16 ft. wide, over which is Board Room and 
Store Room ; Office, 23 ft. by 16 ft., and Joiners’ Shop, 
90 ft. by M4 ft., out of which there is a Sawing Shed, 
58 ft. by 38 ft., and Painters’ and Glaziers’ Shop, 74 ft. 
by 24 ft. There is also a Moulders’ Shop, 70 ft. by 
“4 ft.; with Tron 
Drying Stove; Dressing Shops and 
58 ft. by 30 ft 

The MACHINERY and TOOLS are almost new, and 
by eminent makers, and consist of Circular Saw Bench, 
General Joiners’ Machine, Planing and Mortising Ma- 
chines, Pattern-Mukers’Wood-turning Lathe, Punching 
and Shearing and Drilling Machines, 3-cwt. Anvil, 
three Vices, about 25 tons of Moulding Boxes and 
Core Bars, large and small Ladles, Blacksmiths’ Tools, 
and a great sariety and number of Wood and Iron 
Patterns for Horticultural Work. 

The Tenure is Freehold of Inheritance. 

Wor further particulars and to view, apply to the 
AUCTIONEERS, The Repository, Crewe ; Mr. STEELE, 
The Village, Holmes Chapel; or to Mr. WALKDEN, 
Solicitor, 10, Norfolk Street, Manchester. K 776 








Boiler House, 





MISCELLANEOUS. 
HANDMAPS, CARTOONS, DIAGRAMS. 
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‘N > 
Rort- J. Cook & Hammond, 
Lithographers, &c., 

2 & 3, TOTHILL STREET, WESTMINSTER. 
Established in Westminster 1860. 

_R. CHIPPERFIELD, 
M odel Maker. 

Established 1870. 
Removed to 
1 and 2, HAM YARD, 
GREAT WINDMILL STREET, W. 1773 
Telegraphic Address :—‘‘ Modeling, London.” 
WEST AUSTRALIAN GOLDFIELDS. 
™ at ~ . . 

Desety & Company, Limited, 

having special facilities for handling mining 
machinery at Fremantle, W.A., are prepared to 
RECEIVE, CLEAR, and FORWARD to Destinat-on 
any MACI RY entrusted to their care. K 450 
Head Office : 52, Lombard Street, London, E.C. 


c . : ~ ° 
i ittlejohn & Service, Thorn 
Inon Works, JOHNSTONE, near GLascow. Crane 
Makers of all types, also Shipbuilders’ Machine Tools. 

See illustrated advertisement every alternate week. 
1488 


Tydraulic & Other Machine 


TOoLs YOR SHIPBUILDERS, BOILERMAKERS, &c. 
HUGH SMITH & OO., POSSIL ENGINE WORKS, 
GLASGOW (See advt., last week, page 27). 1538 


mportant to Engineers.—Use 
Puinps, &c. 









Bent Cranks (Cheapest and Best) for Engines, 
uotations on receipt of sketch.—THE 


Q 
GRANTHAM CRANK & IRON CO., Lrp., Grantham. 
1809 


Boilermakers and rT 


Te 

—Ready for Delivery, One New HYDRAULIC 
RIVENNG PLANT. — Apply, Messrs. THWAITES 
BROS., Lap., Engineers, ord. . 


F 80 








and Brass Foundries and Core | 





Pzwings, Plans, Tracings, 

&c., executed with Accuracy and Despatch, on 

moderate terms, by MESSER and THORPE, Mecha- 

nical and General Draughtsmen, 8, Quality Court, 

Chancery Lane, W.C. : Od 506 
M. & T. are thoroughly practical Engineers. 


= z 
J Freebairn Stow, late 
CF. p.w.D., Cape Colony.—Drawings, plans, exe- 
cuted with despatch, mining and other properties 
reported on, surveys undertaken, quantities taken out 
for contractors.—4, Newgate Street, E.C. _K 755 
a . 2 2. , 
' otice to Inventors.—Société 
DETUDES ET DE CONSTRUCTIONS 
D’USINES.—Paris, 72, Rue Louis Blanc, Paris.— 
Directeur Général, V. DAIX, Consulting Engineer 
and Chemist, Chevalier of the Legion of Honour. 
PATENTS TAKEN OUT and INTRODUCED. 
Engineers’ Office and Laboratory for Investigations, 
Trials, and Demonstrationsof the newest Apparatusand 
most recent processes. Construction and Erection in 
Workshops. Bosigna. Researches. Copies of all Patents. 


1799 





orking Capital. — Estab- 

lished Firms can increase same by getting 

their own ACCEPTANCES DISCOUNTED.—Address, 

CREDIT, care of Goutn’s Advertising Offices, 54, New 

Oxford Street, London. —__ : yr. H 907 

Portable Engines on Hire. 

4 to 30 HP. Portables of the newest construc- 

tion Ready for Immediate Delivery; also smaller 
Engines and Boilers of Portable and Vertical type. 
HENRY SYKES, 66, Bankside, London, 8.E. 

Telephone No. 4565. 1810 


economical Manufacture ! ! 
Special Labour-saving Tools designed for any 
process. A stock of Drilling Machines, Milling Ma- 
chines, Shapers, Lathes, as designed for the British 
Government and for eminent engineers. Over 500 
Second-hand Tools to be sold cheap for clearance ; 
state your precise requirements. Terms, cash or 
credit. 
BRITANNIA TOOL FACTORY, COLCHESTER and 
LONDON. Letters, Colchester. Catalogues 6d. 1470 


ulsometer Steam Pumps on 
HIRE, with or without boilers, pipes, fittings, 

&c., with option of purchase, by arrangement. Tele- 
graphic address: ‘‘Pulsometer, London.” A large 
stock kept of all sizes.—PULSOMETER ENGINEER- 
ING CO., Lap., Nine Elms Iron Works, London, 8.W. 


1702 
Tt 


° = ° 

is Worth Your While to Buy 

your LUBRICANTS direct, pure hydro-carbon, 
largest sale in the world. Engine Oil, 11}d.; Cylinder 
Oil, 114d. ; Machinery Oil, 11}d.; Spindle Oil, 9}d. ; 
Gas Engine Oil, 1s. 6d. ; and Dynamo Oil, 1s. 6d. per 
gallon ; in 40 gallon barrels; carriage paid 625 


RELIANCE LUBRICATING OIL COMPANY, 
19 & 20, Water Lane, Great Tower Street, London, E.C. 


[lank Locomotives, 4 or 6 


wheels coupled. Specification and workman- 
ship equal to Main Line Engines.—Apply to R. & W 
HAWTHORN, LESLIE & CO., Ltd., Engineers, New- 
castle-on-Tyne. See Advt., last week, page 67. 1510 


ocomotive Tank Engines for 
Main Line Traffic, Short Line, Collieries, Con- 
tractors, Iron Works, Manufactories, &c., from a 


| superior specification, equal to their first-class Railway 


Engines and specially adapted to sharp curves and 
heavy gradients, may always be had at short notice 
from Messrs. BLACK, HAWTHORN & CO., Limirep, 
Locomotive, Marine, and Stationary Engine Works, 
Gateshead-on-Tyne. 1524 





; ° 

agshaw’s Wrought-iron Pul- 

LEYS, as used in Government Departments, 
are the strongest, cheapest and best in the market. 
Quick delivery given. Illustrated price list, contain- 
ing rules for transmission of power by wheels, belts, 
ropes, and shafts, free.—J. BAGSHAW & SONS, Lrp., 
Engineers, Batley, Yorkshire. 1579 


’ ° 

radford’s High-class Ma- 
CHINERY OILS and CYLINDER GREASES. 
The best and cheapest on the market. Successfully 
used and most highly spoken of by thousands of leading 
firms.—For post-free samples, circulars and priees, 
address, JOHN BRADFORD & SONS, Liverpool. 

Telegraphic address ‘‘ Lubricants.” Agents wanted. 
1568 


Vauxhall Donkey Pumps.— 


These Pumps still maintain their position in 
regard to price, efficiency and quality, against the 
numerous competitors which have from time to time 
arisen since their first introduction. A large stock is 
always on hand from which orders can be promptly 
executed. — THE VAUXHALL IRONWORKS COM- 
PANY, Lrv., Wandsworth Road, London, S.W. 1261 








heapest Continental Holiday. 

—The Ardennes, 35s. ; Brussels (for Waterloo) 

and back, 29s.; &c., via Harwich and Antwerp, by 
G.E.R. Co.’s twin screw s.s., every week-day. 

HARWICH-HOOK of HOLLAND route to the 
Continent daily (Sundays included). Quickest route 
to Holland and cheapest to Germany. 

Combination tickets and tours to all parts of the 
Continent. Passengers leave London (Liverpool Street 
Station) at 8.30 p.m. Direct service to Harwich, via 
Lincoln or Peterboro’ and March from Scotland, the 
North, and Midlands, saving timeand money. Dining 
car from York, via March. HAMBURG by G.S.N. Co.’s 
fast passenger steamers ‘‘ Peregrine” and ‘‘ Seamew,” 
Wednesdays and Saturdays. Read ‘Walks in 
Belgium,” illustrated, price 6d., at all Bookstalls. 
Particulars at the G.E.R. Co.’s American Rendevous, 
2, Cockspur Street, S.W.; or of the Continental 
Manager, Liverpool Street Station, E.C. K 648 


(jloucester Railway Carriage 
and WAGON CO., Lrp., Gloucester. Passenger 
Luard & Lindsley’s Couplings. 


Carriagesand Wagons. 
831 


See Illustrated Advertisement, page 50. 


[ziington Wagon and Engi- 
NEERING COMPANY, LIMITED, 
MAKERS OF 
RAILWAY CARRIAGES AND WAGONS OF EVERY 
DESCRIPTION, WHEELS AND AXLES, 


BRIDGES, GIRDERS, ROOFS, &. 
1406 





OFFICES AND WORKS: DARLINGTON. 


Tue GLascow Rouuine Stock AND PLANT Works. 


H+ Nelson & Co., Ltd., 


Railway Wagon Builders and Makers of Wheels 
and Axles. Contractors for Railway and Tramway 
Construction and Materials, and 
ROLLING STOCK OF EVERY DESCRIPTION. 
Foreines, Smiruwork, IRON AND Brass CAsTINGS. 

ed 1728 
Registered Office : 27, St. Vincent Place, Glasgow. 
London Office : 11, Queen Victoria Street, E.C. 


P & W. MacLellan, Limited, 
6 CLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 

RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 

Chief Offices: 129, Trongate, GLAscow. 8547 

Registered Office : 8, Gt. Winchester St., London, E.C 


[[theAshbury RailwayCarriage 


AND IRON COMPANY, (Limited), 
Openshaw, Manchester. 
MANUFACTURERS of RAILWAY CARRIAGES, 
WAGONS, and TRAMWAY CARS. Also Cars for Elec- 
tric and Light Railways, Railway Ironwork, Carriage 
and Wagon Wheels, Mansell’s Wood Centred Wheels, 
Hydraulic Pressed Wrought-iron Wheels, Iron Roofing, 
Bridgework, Turntables, Water Columns, Builders’ 
Ironwork and Contractors’ Plant. 
Wagons built for Cash, or for deferred payment. 
London Office : 7, Victoria Street, S.W. Od 50 


r I \he Oldbury Railway Carriage 
AND WAGON COMPANY, Limited, 
ESTABLISHED 1847, 

OLpBuRY Works, near BIRMINGHAM, Manufacturers of 
RAILWAY CARRIAGES, WAGONS and TRAMCARS, 
and every description of IRONWORK, either for 
Cash or for Payment over a period of years. Railway 

Wagons for Hire. 


= 


Chief Offices— 
OLDBURY WORKS, near BIRMINGHAM. 
London Offices— 499 
7a, LAURENCE POUNTNEY HILL, E.C. 


The Engineering Telegraph Code used, 


[the Midland Ry. Carriage 
AND WAGON COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every description. Wagons built for Cash, Deferred 
Payment, or Hire. E. JACKSON, Secretary. 
Chief Offices: MipLAND Works, BIRMINGHAM. 
Branch Works: ABBEY WoRKS, SHREWSBURY. Od 5667 
London Office: SurroLk House, Laurence Pountney Huu. 


e Metropolitan Railway 

CARRIAGE & WAGON COMPANY (Limited) 
Saltley Works, Birmingham, Successors to Messrs. 
JOSEPH Wrieut and Sons, Manufacturers of Railway 
Carriages, Tramway Cars, Wagons, and Railway 
Ironwork of every description. 

RAILWAY CARRIAGES and WAGONS built for 
CASH, or upon DEFERRED PAYMENTS EX- 
TENDING over a SERIES of YEARS. 

A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on HIRE. 

Manufactory and Chief Office—SattLEy Works, 
BIRMINGHAM. 

Branch Wagon Works—Great EasTeRN RaAILway, 
PETERBOROUGH. Od 500 








FLOWER & EVERETT 


(Successors to Fansuam & Wm. Fiowep, of Bow, E.), 


DREDGING CONTRACTORS, 


ARE PREPARED TO 


Dredge all kinds of Materials with Steam Bucket and other 
Dredgers and Bag and Spoon Barges. 





MUD AND RUBBISH SHOOT: 
EAST GREENWICH. 


69, KING WILLIAM STREET, 
E.C. es 








Braette Making Machinery. 


The Newest and Best Machine is made by the 
HARDY PATENT PICK CO., Lrp., Sheffield. 669 


10 Double Side Steel Tip 
WAGONS, 
400 Yards of PORTABLE RAILWAY, 
4 Sets of POINTS and CROSSINGS, 
2 TURNTABLES, suitable for above plant. 
For IMMEDIATE SALE (also part of it) at ex. 
ceptionally low prices. 
Apply, C. A. ZADIG & CO., 11, Queen Victoria 
Street, London, E.C. 1482 


GOLD MEDAL, Inventions Exhibition, 1885. 


| STANLEY [eg 
MATHEMATICAL INSTRUMENT 


noesinaies MANUFACTURER 
‘0 H.M’s, Government, Council of India, Scien , 
Art Department, Admiral ey euend 
Mathematical, Drawing and Surveying Instruments 
of every description, of the highest quality and finish 
at the most moderate prices. 1435 
Price List post free. Engine Divider to the Trade. 


Address: GREAT TURNSTILE, HOLBORN, LONDON. W.c. 


GAS & OIL ENCINE & 
DYNAMO SUPPLY CO. 


LIMITED, 


IF you want a good Engine Cheap, go and pick one. 
out of a large number and see it run before going 
elsewhere. All Engines guaranteed. Dozens of En- 
gines of all sizes, by Crossley Bros., always in Stock, 
from } to 20 HP. Dynamos of all sizes and makes. 


N.B.—Small Engines taken at good value in 
part payment for larger ones. 1639 
91, Queen Victoria St., London, E.C. 





















Toolmakers’ and Ironfounders’ 

Catalogues and Advertisements 

Photographed and Engraved in 

the Best Style by Improved 
Methods. 


DRAWINGS OOPIED. 1193 
ELECTROTYPE CASTS FURNISHED. 


CHARLES WOOD, 


MANUFACTURER OF 


Portable Railways & Rolling Stock 








RAIL BENDER, 


For Rails, 9 Ib. to 90 Ib. per yard. 





TIPPING WAGONS, 


Of all Descriptions. 





STEEL SLEEPERS, 


Of all Sizes. 





For Mustrated Catalogues & Price Lists apply 


CHARLES Wo0D 


TEES IRONWORKS, 
MIDDLESBROUGH. 
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“WOODITE” & " WHALEITE” WORKS, MITCHAM COMMON, SURREY 


—* WOODITE” a “WHALEITE” articles can now be o! “WOODITE” 
pm co ee No er ee naa RT ey on ee oe easel Pome and other a) Ra ema ey croup taut up to GLANS 000 ol for U8 in, eho, whthou wed pag ae = 
er, 


dothers. Ram “UJ” Hat Joint and Pum Gaskets, Manholes, Valv ea, Sheeting, & all cvhor Goode which have 
iss fondon Electric Light Corporation and othe tn eee nes, Pomp Capa, Gasket, Maoh and“ WHALEITE” 


STURTEVANT PROGRESSIVE TIMBER DRY KILN 


Steam Heating LoNDOW :— 


75, Queen Victoria St. 

























GLASGOW :— 


Apparatus 





21, West Nile St. ‘ 
, BERLIN :— 
FOR DRYING 87, Zimmerstrasse. 
TIMBER, STOCKHOLM :— 
woot, | 2, Kungsholmstorg. 
) my = =8=8=©AMSTERDAM :— 
rom, _ 
hei mmm. . = 745, Keizersgracht. 
TOBA. 


STURTEVANT ee COMPANY. 


Tuck stenume Packings 


TRADE ARE ONLY MANUFACTURED BY TRADE 


C KFwUCE & Co., LIMITED 


4 116, CANNON STREET, LONDON, 


And at Liverpool, Cardiff, Newport, Barry, Southampton, Dublin, and Melbourne. 


See” INDIA-RUBBER, LEATHER & ASBESTOS GOODS. 


Works—!INDIA-RUBBER and PACKINGS, Lambeth; LEATHER, Liverpool; ASBESTOS, Cardift. 


PLENTY & SON" 


EAGLE IRONWORKS,  ggmlmla! 


NEWBURY, BERKS. 


MANUFACTURERS TO THE ADMIRALTY. | 7 
i - il i 
First Prize, Royal Yacht Club, Cowes. | ‘il || 












1688 























a) 





PATEHNT 


ENGINES & BOILERS, 


SMALL STEAMERS, HACE, TUGS, LAUNCHES, 
TORPEDO BOATS, &c. mn 
Simple, High-Pressure, Compound, Susface Condensing, and Jel Sway 


Triple-Expansion Engines always to be seen in 
progress at Works. 
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MARSHALL, SONS & CO., L°- 


OFFICES, SHOW ROOMS 
Britannia Ironworks, GAINSBOROUGH, warsbalt’ Bids. 18 my — = 








Address for Telegrams— mu } High-class Long-stroke Condensing 
B a — 8 LONDON, E.C. 
‘* MARSHALLS, GAINSBORO’.” ‘ ie ene, Sikijienet “agian, Lantin”  - Stain tee. Engines, with Proell’s Gear. 
Y a \ And 99, Clive Street, and 25, Strand, CALCUTTA. 
HIGH-CLASS ' 


BOILERS “as 


OF ALL KINDS, 








Gist pashede with Hartnell : 
Expansion Gear. - : : FB UL Pes 
_.- LS; i | id ae ye pmakfemeteats § Guthip tation Engines. 
aaa High Pressure or Compound, 


Illustrated Catalogues, 
with 
Current Prices free on 


_ as Tandem Compound Engines, with Application. 
Ooyoted —eee Provife Gear. Up bw HF 


HICH-CLASS ANTI-CORROSIVE 


LUBRICATING OILS 


FOR CYLINDERS AND VALVES, 


BBAVT BAARINGHSse, SHAT TING AMD HIGH-SPEApYWDW MAcCHIN aH. 
Leave no Dirt or Deposit about Piston, Boilers, or Condensers. 


EXTENSIVELY USED FOR ELECTRIC LIGHT WORK, ENGINES AND DYNAMOS, 


HEAVY DARK OILS for Cyuinpers. CLEAR PALE OILS for Dynamo Machines and General Lubrication, 
SPECIAL OILS for Special Purposes to suit all Customers, 


PRICES, SAMPLES, AND ALL PARTICULARS MAY BE HAD OF THE MANUFACTURERS. 


ENGELBERT & CO., 44-47, ae LONDON, E.C. 


eS Letters 2, PATENT ROLLED ; “2a = 


FT a { | —-S FRICTIONAL 
Berd S A N G wit = Sees COUPLINGS. 

: The Kirkstall Forge Oo., Leeds, 

IN IRON AND STEEL. a SOLE MAKERS. 1561 


ea eee  ——— 
= : “ LOOM 


ENCINE | 
MACHIFERY SPINDLE 


CYLINDER | | : val — 
| CAS ENGINE 
SHAFTING [iy DYMAMO 


AXLE CHLBBRATHD FIRST-CLASS 


ui xe TO BRICA TING OILs mu 


and CYLINDER Head Office—No. 7, Idol Lane, Eastcheap, LONDON, E.C. WIRE ROPE 
LOCOMOTIVE | seicgrapnic address: “Ragosine, London.” WORKS & STORES: ALBION WHARF, BOW BRIDGE, B, Tetephone wo. 1100, 1 | CYCLE, &. 


M L & COVE NT RY, [ GRESLEY TRON WORKS, MANCHESTHE. 
S IT , D., MODERN MACHINE TOOLS. 


PATENT SELF-ACTING CAPSTAN REST CHASING LATHES, with HOLLOW and 
OPEN HOLLOW SPINDLES, for STUD and SCREW MAKING 
from the BAR. Built in 17 different Sizes. 














1593 



































Vi = 

= AAAS 
—_— TS Tene 

6-in. OPEN HOLLOW SPINDLE CAPSTAN SCREW-CUTTING and CHASING LATHE, R 3 
LATHE. Self-acting. with Hollow Spindle. REST CHASING LATHE. Self-acting. 1! 


——————— SERN 
Printed by the Proprietors at their Printing ‘ ~7-h og tng py ye ram by 
St. Paul, Covent Garder, both in the County of Middl ¥, June 26th, 1896. 


12-in. UNIVERSAL CAPSTAN REST =— 
8-in. OPEN HOLLOW SPINDLE CAPSTAN : 














CHAKLEs Rozert Jonnson, at the Offices of ENGINEERING, ' 
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